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GROWTH OF AMERICAN MERCHANT MARINE. 
The growth of our merchant marine IS slow, and is 

in no sense commensurate with our phenomenal ad· 
vancement in manufactures and commerce. A,t the 
same time, it is a fact worthy of note that the docu­
mented tonnage of the United States on June 30, 1903, 
for the first time in our history, exceeded 6,000,000 
gross tons register, comprising 24,425 vessels of 6, 
087,345 gross tons. These figures do not include 
1.828 yachts of 74,990 gross tons. The total shipping 
of the United Kingdom for 1902 was 20,258' vessels of 
15,357,052 gross tons (vessels of British colonies num­
ber 15,533 of 512,268 net tons). On January 1, 1902, 
the total shipping of the German Empire was 6,024 
vessels of 3,503,551 gross tons. The shipping of the 
United Kingdom and Germany is largely employed in 
developing foreign trade. The shipping of the United 
States is almost wholly a part of our domestic trans­
portation system. On June 30, 1903, 5,141,037 gross 
tons were engaged in transportation and coastwise 
trade, 879,264 gross tons were devoted to foreign 
trade, and 67,044 to fisheries. The distribution of 
our tonnage on June 30, 1903, was: Atlantic Ocean, 
3,157,373 gross tons; Pacific Ocean, 812,179 gross tons; 
the Great Lakes" 1,902,698 gross tons; Mississippi sys­
tem, 215,095 gross tons. Our shipping on the Pacific 
has increased more rapidly than on the Atlantic. In 
regan). to motive power, 3,408,088 gross tons were 
propelled by steam and 1,965,924 gross tons were sail­
ing vessels, and 713,333 gross tons of cllnal boats and 
barges were variously propelled_ As regards the ma­
terials of construction, 2,440,247 gross tons were of 
iron and steel construction, and 3,647,098 gross tons 
were of wood. 

During the years 1902 and 1903, nearly 100,000 tons 
of large ocean-going steamers have been added to our 
registered fleet. 

The subject of the losses of vessels from various 
causes is a most important one. During the year 
ending June 30, 1903, 487 vessels of 107,084 gross tons 
were reported. 

The very heavy percentage of loss of steamers by 
fire discloses unsatisfactory attention to duty in the 
hold or insufficient fire apparatus, or both. For com­
parison of the relative losses of the merchant shipping 
of the United States and foreign nations, the most 
complete figures are those of the Bureau Veritas. 
They cover only sea-going steamers of over 100 gross 
tons and sea-going sail vessels of over 50 net tons. 
The proportion of foreign vessels on the ocean is so 
great and of American vessels so small that the figures 
do not clearly disclose the relative security of naviga­
tion under various flags and laws. Figures show that 
American sea-going vessels from 1896 to 1903 have 
been less liable to accident but more liable to total 
loss than foreign steamers, while American sea-going 
sail vessels have been more liable both to accident 
and loss than foreign sea-going sail vessels. 

The losses of both steamers and sail vessels of all 
nations are due, of course, more to stranding than to 
any other cause, as it accounts for 47 per cent of the 
losses of American sea-going steamers and 53 per cent 
of the losses of American sea-going sail vessels. The 
losses of foreign steamers are 44 per cent, and the 
losses of foreign sail vessels 56 per cent. There is a 
special reason why American vessels are more liable 
to stranding than the vessels of other nations which 
conduct the world's deep-sea trade_ American vessels 
are seldom found in mid-ocean on long voyages. ,Their 
course is usually along our own coasts in the domestic 
trade, or in trade with nearby countries. The exc�l­
lent lighthouse system of the American coast and care 
in navigation have thus overcome liability to accident 
from the nature of our trade along the coasts. Col­
lision differs totally from stranding in that, for its 
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prevention, one must look to the navigating officers. 
The figures show that superior care and intelligence 
are possessed by the navigating officers of American 
steamers. 

• •• •  

ELECTRICITY IN KOREA AND JAPAN. 
Particular attention is called to the development of 

the electrical industry in Asia by the present war be­
tween Russia and Japan, and especially to that part 
of it which Americans have established. American 
engineers and capitalists were the pioneers in Korea 
and Japan in introducing electrical plants for lighting 
and power production, and even throughout southern 
Manchuria-the disputed terr�tory that brought on the 
present war-more American electrical machinery is 
found than that of any other nation. The effect of 
the war upon Korea must inevitably prove momentous, 
and far Eastern representatives of American electrical 
concerns are anxiously watching the progress of 
events. 

In the event of Japan proving victorious, Korea will 
nndoubtedly become a fertile field for the exploitation 
of American electrical machinery. Japan, instead of 
discouraging American manufactures in Korea, would 
distinctly favor their introduction. It may not be 
generally known that the largest single electrica'! 
plant in Asia was built by an American firm, and that 
the consulting engineer was a Japanese graduated 
from the Massachusetts Institute of Technology. This 
plant is known as the Seoul Electric Company, a 
Korean organization which holds the property under 
mortgage. The plant furnishes arc and incandescent 
lights for the city of Seoul, and operates over twelve 
miles of overhead trolley railway. Seoul since the 
establishment of this plant has assumed quite a metro­
politan appearance, and in some respects it is a city 
more progressive than most of the Asian towns. Alto­
gether, some 1,500 incandescent lamps are used to light 
it, and half as many more arc lights in the streets. 
The public buildings and private houses and offices 
have gradually adopted the electric light, and one sees 
electricity everywhere in the evening. At first the 
opposition to railways and electric lights was so pro· 
nounced that few natives would patronize them, but 
conditions have rapidly changed for the better under 
Japanese influences_ Certainly in this respect the Jap­
anese have helped the Americans to open Korea in a 
most satisfactory way. The machinery and equip­
ments of the railway and lighting apparatus are all of 
American pattern. There are two double-current gen­
erators made by a Pittsburg firm and the boilers are 
of the water-tube type. High-voltage alternating cur­
rent is used. A direct current of 550 volts is produced 
by the generators for operating the railway, and the 
alternating current is employed for the City lighting. 
The extension of the plant in the past year has been 
proposed, and but for the war it would have been near­
ly doubled in capacity. American and Japanese en· 
gineers were drawing plans for extending the railway, 
and for introducing the electric ligating to the 
suburbs; but nothing will probably be done now until 
after the war. 

Should Japan defeat Russia and hold Korea, the 
peninsula empire would become one of the most fertile 
fields for electrical development in the Far East. At 
Chemulpo there is a smaller electrical plant for light­
ing and power purposes, and, as the seaport of the 
capital of the country, this would prove an important 
field for introducing American electrical machinery. 
On the southern coast of Korea, Fusan has one or two 
American electrical plants, and electric railways run­
ning from there to Masampo and Tongi along the coast 
have been proposed. Masampo is the nearest good port 
that the Japanese can reach, and every effort will be 
made to develop it and establish direct connections 
with the lower end of the proposed steam railroad 
running from Fusan to Seoul. 

Telephones are also largely being used in Korea. 
In the foreign quarters of Seoul a city telephone sys· 
tem has been inaugurated recently, and the natives 
are gradually making use of it. The Japanese army 
of occupation, according to, recent reports, are extend­
ing the service so as to connect all parts of the army 
with headquarters. In China telephones have been 
introduced by the German, French, and English resi­
dents, and in Korea the American telephone apparatus 
is almost exclusively used. 

Japan is an excellent market for American elec­
trical machinery and instruments, as shown by con­
sular and other reports. Electrical instruments last 
year were exported to Japan to the value of $26,781, 
and electrical machinery. sent to the little island 
empire reached a total valuation of $70,592. These 
amounts may not seem large, but considering the con­
dition of the country last year, and its gradual open­
ing to the influences of American ideas, the exports 
of electrical goods showed gratifying encouragement. 
Boilers and machinery that had more or less direct 
connection with the electrical trade were exported to 
Japan from this country to something like $175,000 
more than that of exclusive electrical apparatus. 
Orders for American electrical goods for the current 
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year had been placed in this country, dependent upon 
the outbrea'k of hostilities. 

Japan is a field that will show increasing demand 
in the next decade for American machinery and elec­
trical apparatus. The Japanese engineers and elec­
trical experts educated in this country are opening 
the way for a steady demand for our products. It 

the present war should prove favorable to Japan, an 
unexampled trade demand for American electrical 
machinery will follow. Electrical railways will be 
projected in a dozen different centers of the island 
empir�, and with their special predilection for Ameri­
can goods the Japanese will undoubtedly place most 
of their orders III this country. We have even built 
up a good trade in automobiles in that distant land, 
and a number of American electrical automobiles were 
shipped to Japan just prior to the war. Copper wire 
for electrical construction work has become a con­
siderable item of export to Japan, and the figures fur· 
nished by our consuls indicate that nearly every line 
of electrical equipment will receive a new. impetus 
when the war ends. Meanwhile, agents of the large 
electrical companies are watching the development of 
events, ready with accustomed American vigor to 
open a trade campaign in Korea and Japan that will 
mark a new era in our exports to the Far East. 

• f',,, 

THE POLAR REGIONS. 
National emulation, more particularly since the 

great success of Nansen, seems to have played the 
chief role in' all the recent researches undertaken in 
the vicinity of the poles. . 

No fewer than three expeditions were organized in 
1902 for the main purpose of reaching the North Pole. 
Otto Sverdrup, the Norwegian, with Nansen's old 
ship, the "Fram," started in through Smith Sound; 
Lieut. Robert E. Peary, of the United States navy, 
pursued a like course; while Mr. E. B. Baldwin, also 
an American, selected Franz Josef Land as his point 
of departure, although Prince Luigi, of Savoy, had 
only just vainly attempted it. 

The expedition led by Capt_ Sverdrup was incon­
testably the most succeSSful, says .Dr_ Herman Haack 
in his Geographen Kalender. As early as 1898 his 
expedition was already under way. He spent the first 
winter north of Cape Sabine, where, by means of ex­
tended sledge journeys, he explored the fiords of Hayes 
Sound, in the following spring even advancing as far 
as the west coast of Ellesmereland. Finding the ice 
conditions no more favorable in 1899 than in the pre­
vious summer, he abandoned forthwith his former plan 
and fixed upon Jones Sound as the starting point for 
his investigations, in the hope of finding on the west 
coast of Ellesmereland a better and freer water course 
to the north than the narrow neck of Smith Sound 
can afford, which is so eas'ily obstructed by the pack 
ice from the Pole. Sverdrup met with difficulties also 
in Jones Sound, for he could push no farther forward 
than Inglefeld had reached in 1852, and so he took up 
his second winter quarters at the point where the 
coast of Ellesmereland seemed to bend northward, 
under north latitude 76 deg. 29 min. and west longi­
tude 84 deg. 24 min. 

The sledge journeys of the fall of that year estab­
lished the fact that Ellesmereland extended much far­
ther westward than was supposed, and was separated 
from North Kent only by the Belcher Channel, a small 
arm of the sea. In the spring of 1900 Sverdrup con­
tinued the exploration of the west coast of Ellesmere­
land, where he discovered a deep fiord, while his 
aSSistant, Isachsen, examined a large body of land 
lying to the west of it. The "Fram" being free from 
ice in August, the passage through Jones Sound was 
continued, but the ship was soon fast again in the 
Belcher Channel near the westernmost point of ElIes­
mereland, and Sverdrup established his third winter 
quarters under latitude 76 deg. 48 min. and longitude 
89 deg. The fall of 1900 and the spring of 1901 were 
devoted to sledge journeys. 

Sverdrup himself continued his exploration of Elles­
mereland, examining anew and more thoroughly the 
fiord which he discovered the year before, after which 
he turned northward and succeeded in reaching the 
most westerly point occupied by him in the spring of 
1899 to which he had then proceeded from Smith 
Sound. 

Isachsen proceeded westward and discovered nortli. 
of North Cornwall two larger islands, exploring their 
southern coasts till they turned toward the north. 
Under latitude 79 deg. 30 min. and longitude 106 deg_, 
he reached his farthest western limit, from which 
point neither to the west nor to the north was any 
land visible, and from the character of the floating ice 
it was not probable that any land existed in either 
direction. In July of that year the north coast of 
North Devon was explored in boats. 

All attempts to get the "Fram" out of the ice having 
failed, Sverdrup was compelled to pass a fourth win­
ter in 1901-2 in this region, during which other ex­
tended sledge journeys were undertaken. Following 
the west coast of Ellesmereland, Sverdrup attempted 
to reach 80 deg. 16 min. N., 85 deg. 33 min. W., the 
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farthest point attained by Lieut. Aldrich, of the Eng­
lish Polar Expedition of 1875-76 on the west coast of 
Grinnell Land coming down from the north. He was 
not successful, however, though he ,penetrated as far 
north as 80 deg. 37 min., which was but a short dis­
tance . from the goal. Sledge,journeys,undertaken by 
other participants' in the expedition resulted in the 
exploration of the west coast of North Devon. In the 
beginning of August, 1902, when the "Fram" was 
again free from ice, Sverdrup started immediately 
upon his homeward way, reaching Stavanger on the 
19th of September. The chief result of this expedi­
tion was the discovery of large land areas west of 
Ellesmereland; and since the discovery of Franz 
Josef Land no such extension of our knowledge of 
these regions has been signalized. 

Lieut. Robert N. Peary, U. S. N., conceived a plan 
of reaching the North Pole by sledge jour�eys, accom­
panied by no one but Esquimaux and his black �er­
vant Henson. For this purpose it became necessary 
to establish, well to the south, a point of departure 
that could be reached .every year by a ship, which 
should supply fresh provisions and new outfittings, 
that were to be pushed toward the north and deposited 
in caches along the coast. The weak point of the 
scheme lay in the fact that the advance to the farthest 
points already reached required so much time for so 
small a sledge crew, that further penetration into the 
unknown must be undertaken at an advanced season 
of the year, when the stability of the ice made such 
a movement questionable. The winter of 1898-99 
Peary passed at Etah on the eastern shore of Smith 
Sound, in order to interest the aborigines in his plan, 
buy dogs, and perfect other preparations. After his 
ship, the "Windward," reached him with fresh sup­
plies in the fall of 1899, he was transported to Cape 
Sabine, which he had fixed upon as the starting point 
and base of the expedition. Here he passed the winter 
of 1899-1900. In the spring of 1900 he undertook a 
sledge journey straight across Ellesmereland, and in 
the fall of that year established a line of depots 
toward the north. In the spring of 1901 he made the 
first energetic move toward the Pole, which led him 
from Grant Land in the direction of Greenland. He I., 
passed the most northern pOint, 83 deg. 24 min., 
reached by Lockwood in the Greely expedition of 
1882, and fixed, under latitude 83 deg. 39 min., the 
northern extremity of Greenland. He followed the 
coast toward the east until it began to bend decidedly 
to the southeast in the direction of Independence Bay, 
thus establishing the insular nature of Greenland. 

On his return he made a dash for the north and 
reached 83 deg. 50 min., the highest point thus far 
attained on the American side ot the polar archipelago. 
During the spring of 1902, Peary even exceeded this. 
Starting from Cape Hekla, the northernmost point 
of Grant Land,. he proceeded over the 'ice as far as 
84 deg. 17 min., while Capt. Markham in 1876

' 
suc­

ceeded only in reaching 83 deg. 20 min. \rom this side. 
From the European side, however, C�t. Cagni, of 
the Italian expedition, starting froml Franz Josef 
Land, attained the advanced position of 86 deg. 34 min. 

Peary was obliged to make his dash in April, and, 
as was the case with Markham, he found the ice in a 
very unsatisfactory condition; the immense hummocks 
of compressed drift-ice increased the difficulties of 
travel for both dogs and men. Tlj,ere were no traces, 
however, of the unchangeable paleocrystic ice men­
tioned by Markham, for on the r�urn Peary met with 
numerous open places and channels which caused 
serious delays. No land was visible to the north of 
either Greenland or Grant Land. In spite of the un· 
successful termination of his expedition, Peary is 
still convinced that the best point of departure is 
from the American side of the ;lrchipelago, and, more­
over, that, with an early start from Grant Land, the 
Pole may be reached by sledge. Though Sverdrup 
and Peary added to our knowledge of the Polar regions, 
the third expedition fitted out by Mr. Ziegler, an 
American, and under the direction of Mr. Baldwin, 
who started from Franz Josef Land for the Pole, was 
closed without definite results. Sever!!.l small islands 
were discovered; the hut in which Nansen and Johan· 
sen lived in 1895-6 was again found; some SCientific 
events were noted; meteorological sketches and photo­
graphs of the Northern Lights were made; and yet 
the finality of the expedition was a fiasco. No earnest 
attempt to reach the Pole was made. Serious friction 
between. Baldwin and Fridtjof, the sailing master of 
the expedition, is responsible for the unsuccessful 
termination. 

Among the most important of the Polar expeditions 
is that led by Baron Toll, a Russian, for the discovery 
and exploration of the island either existing or sup­
posed to exist to the north of the New Siberian Islands. 
Hav�ng twice before, in 1886 and 1894, visited the 
northernmost of these islands, Toll left Europe again 
in ' 1900 in the steamship "Sarja" upon a similar quest. 
Upon entering the Sea of Kara, he did not pick up the 
ship which was bringing him coal, and since both the 
condition of the ice and the open sea were favorable 
to his desip.s, he preferred not to wa.it for it. Cape 
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Tscheljuskin, the extreme northern point of Asia, and 
the intended termination of the first summer's journey, 
was not reached, but the condition of the ice com­
pelled him to put into Colin-Archer haven at the en­
trance to the TaimYr Straits on September 26, where 
he passed the winter. 

Failing in two attempts to gain the mouth of the 
Jenissei by crossing the land, Lieut. Kolomeizoff finally 
reached it by following the coast. During the spring 
of 1901, the extent of Taimyr Bay was carefully ex­
plored upon sleds, and through the discovery of the 
hut in which Lapten spent the winter of 1840-1, as 
well as by reaching the most northern station of the 
Middendorf expedition of 1843, the mouth of the 
Taimyr River was definitely fixed. The "Sarja" could 
not proceed till August 25. Cape Tscneljuskin was 
safely rounded and the course set for the location 
where, according to Toll's observation in 1886, the 
distant Polarland, seen as early as 1.81-1 by Sannikow, 
to the north of Kotelny, ought to be. This point was 
passed without sighting the supposed, land, and a few 
l>liles before reaching Cape Emma, the southernmost 
point on Bennett Island, discovered by 

'
the ';Jeannette" 

expedition, the ice became so packed that further 
progress northward was impossible. On the return 
voyage the ship cruised again in the vicinity of the ' 
supposed Sannikow land, but without sighting it. On 
September 24, 1901, the "Sarja" froze in at the island 
of Kotelny in Nerpitscha Ba,y, where the expedition 
passed the winter. Whether or not Sannikow and Toll 
were deceived as to what they saw cannot yet be 
determined. It is quite possible that they may have 
miscalculated the distance and that the island may lie 
farther north in a section not touched even by Nan­
sen's drift in the "Fram" during the long winter night 
of 1893-4. 

Unable to get coal from the Lena River, the "Sarja" 
became unfit for long journeys; accordingly Toll re­
solved upon sledge journeys to the north, similar to 
those undertaken from the "Fram" by Nansen. The 
geologist Birula began such a journey May 11, intend­
ing to explore the largest of the New Siberian Islands. 
On June 5 Toll followed him, accompanied by the 
astronomer See berg and two Jakuts, but touched only 
at the northernmost pOint, Cape Wyssoki, which he 
left' on July 13, crOSSing the ice for Bennett Island. 
Toll left Lieut. F. Mattheissen in charge of the 
"Sarja," but August 21 arrived before any earnest 
effort could be made to proceed to New Siberia and 
Bennett Land to bring back the sledge parties. About 
Kotelny and Faddejew the ice was so thick that these 
islands could be passed neither to the north nor the 
south; and since the open season was fast drawing to 
a close, Mattheissen brought the "Sarja" back to the 
Lena, where he anchored in the bay of Tiksi Septem­
ber 8. Being too deep of draft to steam up the river, 
the "Sarja" was abandoned, and the crew, together 
with the scientific collection and instruments, were 
transferred to Jakutsk on the small steamer "Lena:" 

It was expected that Toll and Birula would return 
to the mainland at the beginning of winter, but Birula 
returned in 1903, in good health, without having seen 
Toll. Perhaps the condition of the ice between Ben­
nett Land and New Siberia prevented Toll's. return, 
and it was held that he would attempt it again in the 
spring of 1903. 

• •• •  

CALCIUM CARBIDE AND ITS COMMERCIAL 
DEVELOPMENT. 

The wonderful simplicity of the reaction of water 
on calcium carbide to produce acetylene gas has doubt­
less struck almost every student who has had occasion 
to generate the gas. The important effect which Will­
son's discovery of electrically producing calcium car· 
bide in commercial quantities will have upon the gas 
industry of the civilized world, an effect which is due 
in part at least to this very simplicity of producing 
the gas, may well be shown by tracing the develop­
ment of the carbide and acetylene industries in 
Germany. 

There are about eight thousand acetylene installa­
tions, of all capacities, in active operation at the 
present time in that country. 

Acetylene is coming into use for driving gas 
engines; 5.65 cubic feet develop 1 horse-power, for 
the development of which 21.19 cubic feet of coal­
gas are required. The small weight of carbide needed 
for the production of a given illumination gives 
acetylene an advantage over other illuminants for 
colonial and military uses, where the cost of transport 
forms an important item. The high temperature of 
2,700 degrees of the acetylene Bunsen flame renders 
it valuable for soldering purposes. For miners' and 
other portable lamps a portable acetylene generator 
is now largely used. Acetylene is also adopted in 
factories and other places where colors have to be 
distinguished and compared by artificial light. In­
vestigations on the Elbe have shown that acetylene 
is very suitable for lighthouse illumination and for 
signaling at sea. Carbide containing a high percent­
age of phosphorus Is useful for destroying parasites 
on vines. 
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SCIENCE NOTES. 
The symbol'of the two-headed eagle is considered by 

some heralds to b,e merely. tne result of the heraldic 
practice of "dimidiation," which crept into English 
heraldry during the reign of Edw.ard I. Dimidiation 
was simply a child's way of impaling two coats-of-arms 
on the same shield by the primitive method of cutting 
each in half and taking the dexter half of one and the 
sinister half ,of the other and placing them back to 
back, as it were. Strange two-headed beasts naturally 
rE'sulted, as, for instance, wl;Ien a lion and an eagle 
were halved and joined together, and the griffin is 
supposed to have been .evolved from two lions rampant 
by dimidiation. It robs the two-headed eagle of half 
its terrors to, know that it owes its origin to this sort 
of child's play. The gryphon and mock turtle that 
went out to sea with the whiting are far more serious 
creations. 

Dr. Jules Rehns, of Paris, has been carrying out 
several experiments to ascertain the precise effects of 
radium burning upon the skin. If the rays of one­
sixteen· hundredth part of an ounce of radium bromide 
are applied no pain is experienced, nor is there any 
mark left at the time of application, but twenty-four 
hours later a red mark appears, remains fot a fortnight, 
fades, and leaves behind a scar similar to that of a 

burn. If the application be continued for ten minutes 
instead of five, the mark becomes visible in eighteen 
hours. Ulceration does not occur unless the radium 
has been applied for at least an hour. If the spot thus 
caused is treated medically, suppuration may be pre­
vented and the wound cured in six weeks or two 
months. But if it is not attended to, it gathers, be­
comes painful, and lasts an indefinite period. I Some 
of these wounds or burns, caused three months ago by 
one hour's application of radium, still show no signs 
of healing. Moles can be destroyed by applying the 
radium for ten minutes. 

Glass is known to be blackened under the influence 
of radium rays, the same phenomenon being observed 
in the case of quartz. The coloration produced by 
radium will disappear, not only under the influence of 
heat, but at ordinary temperatures as well. N. Geor­
giewski, in a paper recently presented to the Russian 
Physico-Chemical Society, has investigated by a pho­
tometric method the absorption of glasses and of quartz 
colored by radium rays, as well as its diminution in 
coloration with time, this diminution being repre­
sented by a logarithmic curve. The author describes 
his experiments made on quartz, mica, gypsum, and 
other bodies, showing the alteration of the optical pro­
perties of these materials, as occurring under the in­
fluence of radium rays. Mica, being placed between 
crossed Nicol prisms, shows an alteration in the chro­
matic polarization in the portion wh.ich formerly was 
exposed to the action of radium rays, this alteration 
disappearing as soon as the specimen is heated. Gyp­
sum and fluorspar, while showing the same alterations 
of the optical properties, are not blackened under the 
influence of radium rays. 

In order to show the diffusion of the emanation from 
radium bromide, a long tube was used, the internal 
surface of which was coated with a layer of sidoblende 
(zinc sulphide). On connecting the apparatus with a 

test tube containing a solution of radium bromide, a 
luminescence was found to appear and to be propagated 
throughout the tube. On repeating Ramsay's experi­
ments, Th. Indricson (see paper read before the Rus­
sian Physico-Chem. Society) found the yellow helium 
line not to coincide with the yellow line of the spec­
trum given by the emanation, but to lie between the 
two yellow lines of the emanation. If the coil of pipe 
communicating with the tube was dipped into lique­
fied air, a strengthening of the lines corresponding to 
the helium line was noted in the spectrum of the 
emanation; while between the two yellow lines above 
referred to, a third line coinciding with the yellow 
line of helium would appear. The lines of helium do 
not exist in the spectrum giv61n by the emanation of a 
freshly-prepared tube, but appear only afterward. On 
observing the gases set free on the dissolution of ra­
dium bromide, it was observed that the helium lines 
did not appear as long as the spectrum tube preserved 
its phosphorescence in the dark. After four (lays, this 
phosphorescence would disappear, while the lines of 
helium were noted in the spectrum. 

• •• •  

A pipe line 280 miles long, built for the purpose of 
conveying oil from the Kern River district to a ship­
ping point on San Francisco Bay, was recently com­
pleted and opened for service, when a very unexpected 
difficulty was encountered. The oil is so heavy that it 
moved through the pipe at a sluggish rate of speed, 
which makes this method of transporting the oil im­
practicable unless some improvement in the process 
can be devised. The oil was flve days traveling the 
first thirty-seven miles, when it was decided to aba.ndon 
the work. It has been decided to make the experiment 
of heating the oil to a point of about 120 degrees, and 
at the same time the number of pumping stations will 

be ,reatly increased. 



THE FIRST AMERICAN AUTO·BOAT CONTEST. 
Auto-boat racing made its first bid for public favor 

on Decoration Day_ 'rhe event was held under the 
auspices of the Manhasset Bay Yacht Club, of Port 
Washington, L. I. Of the strictly auto class there 
Wire four starters, and in addition there were eight 
other power boats of different sizes and speeds_ While 
the number of competitors fell below expectations, the 
result demonstrated the fact that auto-boat racing is 
destined to hereafter occupy an important place in 
the list of nationai sports. 

The four auto-boats were divided into two classes_ 
In class R, for boats from 70 to 80 feet, the only 
entry was the "Japansky," a handsome white boat of 
40_99 horse-power and a racing rating of 70.65 feet. 
Her waterline measurement was 38 feet, 11 inches. 
The Gas Engine and Power Company and Seabury & 

Co., of Morris Heights, N. Y., are responsible for 
both hull and engine. Her owner is F. H. Waldorf. 
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for a contest. Unfortunately, the "Standard" had one 
of her screws disabled, and the Vanderbilt entry dam· 
aged her rudder while making a quick turn to avoid 

a collision. In the race itself the "Shooting Star" 
did not finish. 

The "Miss Swift," the only entry in Class H, for 
open boats, did good work. Fitted with a Buffalo 
engine of 26.09 horse-power, she covered the course 
in 1:29:57. A peculiar feature of "Fiat NO. 2" was 
the gun-like conning tower, shown in the illustration 
accompanying this article. The helmsman looking 
through the long tube steers his boat, while at the 
same time he is protected from the spray thrown 
up by the sharp bow. 

Outside of the strictly auto class there was a fair 

showing_ The "Allure," fitted with a Craig engine of 
5!UIO horse-power; the "Ardis," with a Buffalo engine 
of 10.81 horse-power; the "Flash," with a Buffalo en­
gine of 16.22 horse-power; the "Javelin." with a Stand· 

CLASS s. 

Start. 2.40 P. M. Course, 19'h knots. 

Elapsed 
Finish. Time. 

Boat and Owner., Rating. H. M. S. H. M. S. 
"Flat No. 2," C. H. Tangerman .. 65.05 3 03 23 1 13 23 

"Shooting Star," H. A. Lozier... 62.06 Old not finish. 
"Panbard," A. Massanet • _ . _ . . •  _ 54.52 4 02 49 1 22 49 

"Panbard's" corrected time ...... 1 16 43 

CLASS A. 

Start, 2.50 P. M. Conrse, 19¥.! knots_ 

Boat and Owner. 
"Allure," Alexander Stein 

Finish. 
Rating. H. M. S. 

50.97 4 32 06 

CLASS H. 

Start, 2�50 P. M. Course, 191h knots. 

Boat and Owner. 
"Miss Swift," Robert .Tacob .. 

Finish. 
Rating. H. M. S. 

56.07 4 19 57 

Elapsed 
Time. 

H.M. S. 
1 '2 06 

Elapsed 
Time. 

H. M. S. 
1 29 57 

"Japansky"; Owner, F. H. Wal41or!; Winner in Class R. "Miss Swift"; Owner, RObert Jacob; Willner In Class H • 

.. Hard-Boiled Egg" (can't Be Beat); Owner, W. K. Vanderbilt, Jr.; Disabled. .. Fiat No.2"; owner,C. H. 'Langerman; Wlnner in Class S . 

This boat easily carried off the honors of the day, 
traveling over a course of 19% knots in 1 hour, 6 min., 
and 29 sec., or at the rate of 17.6 knots or 20.3 miles 
per hour. 

The next class, for boats over 60 and not over 70 
feet, had two starters, the "Fiat No. 2," C. H. Tanger· 
man owner, with a Fiat engine of 35.17 horse-power, 
racing rating of 65.05 feet, and waterline length 
of 22.88 feet; and the "Shooting Star," H. A. Lo· 
zier owner, fitted with a Lozier engine of 24.30 
horse-power and 62.06 rating. The Panhard boat, 
although in a lower class, was moved up to com­
pete with the first two. The latter's dimensions 
were: engine 18.71 horse-power, rating 54.52 feet. A. 
Massanet is the Panhard's owner. Two other auto­
boats that were on hand but did not start were the 
"Standard," of 86.5 rating, and W. K. Vanderbilt, 
JI'.'s "Hard-Boiled Egg," of 69.i5 rating. The mo­
tive power of the latter is a Mors engine taken from 
one of Mr. Vanderbilt's cars. Both the "Standard" 
and "Hard-Boiled Egg," in short dashes before the 
racing began, showed remarkable speed and ability, 
and gave promise of exciting sport when keyed up 
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ard engine of 16.36 horse-power, and the "Queen Bess," 
with a Standard of 27.14 horse-power, started ov�r the 
full course. A shorter course of 9% knots was covered 
by the "Nada," with a Giant engine of 3.03 horse-power, 
and the "999," with a Strilling engine of 4.26 horse­
power. 

To those who had not seen auto-boats perform, a 
surprising feature was the facility with which they 
were handled. The boats were easily controlled, 
being started and stopped quickly and turning read­
ily in a comparatively small space. To the uniniti­
ated, the way in which these craft were sent dashing 
around the crowded harbor seemed the height of 
recklessness, and reminded one strongly of automobile 
race meets. While tlie day passed off without serious 
accident, it is apparent 

'
that in future races a stricter 

enforcement of reasonable rules must be insisted upon. 
'The following tables will be of interest: 

CLASS R. 

Start, 2.40 P. M. Course, 19% \mots. 
ElapRed 

Finish. Time. 
Boitt and Owner. Rating. H. M. S. H. M. S. 

"Japansky," F. H. Waldorf...... 70.65 3 46 29 1 0 6  29 
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CLASS I. 

Start, 2.[)0 P. }\f. Course, 1!)lh knots. 

B(}at and Owner. 

"Ardis," R. M. Haddock 
"Flash," Alexander Stein ... . . . 
"Javelin," C. "IV. Lee ........... . 

CLASS c. 

Rating. 

45.54 
44.74 

41.50 

Finish. 
H.M. S. 

4 41 16 
4 55 10 

4 56 35 

Elapsed 
r.rime. 

II. M. S. 

1 51 16 

2 05 10 

2 06 35 

Start, 2.5;' P. M. Course, 19'h knots. 
Elapsed 

F-Inlsh. Time. 

Boat and Owner. Rating.' H. M. S. H. M. S. 

"Queen Bess," R. H. Stern ...... :14.65 5 11 29 2 16 211 

CLASS K. 

Start, 2.55 P. M. Course, 9% knots. 

Fllapsed 
Flnlsb. Time. 

Boat and Owner. Rating. H. M. S. H. M. S. 

"Nada," C. A. Godsbalk ......... 30.15 3 '57 35 1 02 35 
"H99," .T. N. Schoonmaker .... 31.05 4 16

' 
02 1 21 02 

The winners were "Japansky," "Fiat No. 2," "AI. 
lure," and "Miss Swift." 
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THE BRITISH NAVAL SCHOOL FOR THE 

TRAINING OF DIVERS. 

BY OUR ENGLISH OORRESPONDENT. 

Every vessel in the British navy car­
ries a diving section, composed of men 
expert and skillful in all kinds of sub­
marine work. Such a detachment is ab­
solutely indispensable, in view of the 
fact that through unforeseen circum­
stances the submerged portion of the 
hull of the armorclad, and especially the 
propellers, often require examination; 
while in cases of accident, such as col­
lision and running aground, a close in­
vestigation to discover any possible in­
jury to the iron sheath of the ship has 
to be carried out, and occasionally, if the 
damage is serious, considerable sub­
marine patching has to be done until the 
vessel can reach drydock. 

The diving section of the British navy 
is comprised throughout of volunteers. 
No man is com-
pelled to become a 

member of the de­
tachment, even if 
physically fit, ow­
ing to the pecu­
liarly hazardous 
and arduous na­
ture of the work. 
A s a n induce­
m e n  t, however, 
the Admiralty pay 
the divers a high­
er salary, as well 
as offering the 
men other special 
privileges. 

When a 
volunteers 

man 
f o r  
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Diagram ShoWing How Divers Work on the Staging in Order to Clean the Bottoms 
of Warships. 

4S'i 

a,ted into submarine work, special classes 
for this purpose being held. As the 
first and greatest difficulty which the 
man has to surmount is nervousness, the 
training is not carried out in the open 
sea, but in a large circular steel tank 
built on the shore. This tank measures 
about 13 feet in height by approximately 
18 feet in diameter, and is pierced with 
a number of glazed portholes, through 
which the instructor can follow and 
watch his pupils' movements. A gal­
lery extends around the top of this tanlr 
a short distance, from which the diver 
makes his descents into, and ascents 
from, the water within. 

The man is first instructed in the na­
ture of his dress and equipment, and 
how to employ the appurtenances with 
which he is provided, such as the tele­
phone, lifeline, and ladder. OWing to 
the clumsy and weighty nature of the 

diving dress, the 
sailor experiences 
considerable diffi­
culty in becoming 
accustomed to it. 
He is then in­
structed as to the 
manner in which 
he must descend 
and ascend the 
ladder, and how 
to utilize the out­
fit and tools with 
which he is sup­
plied. The first� 
named is a mg..'>l! 
important point. 

diving service, he 
is at first submit­
ted to a rigorous 
medical examina­
tion. Owing to 
t h e  enormous 
pr e s s u r e s  to 
which the body is 
subjected at dif­
ferent d e p t h s, 
only those with 
the strongest con­
stitutwns and in 
perfect health are 
admitted. No man 
is passed who has 
a short neck, is 
full blooded, or 
has a florid com­
plexion; nor those 
suffering f r o  m 
head and heart 
co m p I a i n  ts, or 
from a sluggish 
circulation of the 
blood. The med­
ical qualifications 
are very strict, as 
i n d e e  d they 
should be, as a 
weakened consti­
tution would ex­
pose the man to 
extremely danger­
ous risks under 
water. Further­
more, when a man 
passes beneath the 
water's surface, 
any physical de­
fects he may pos-. 
sess immediately 
show themselves 
in an accentu­
ated manner. 

The Diving Tank Itt Whale Island, Where Sailors Are Taught How 
to Dive. 

The Sailor's First Lesson in Diving. He Rises 
on His Back. 

Directly t h e  
diver disappears 
beneath the sur­
face of the water, 
his body becomes 
subjected to a 
heavier pressure. 
For instance, at 
a depth of 20 feet 
the pressure is 
812 pounds to the 
square inch above 
atmospheric. It 
increases propor­
tionately as he 
descends l o w e r  
and lower until 
at, say, 204 feet, 
w h i c h is the 
greatest depth to 
which a diver has 

l' h e medical 
conditions satis­
fied, the man is 
drafted to one of 
the three diving 
schools. l' h e s e 
are at P 0 r t s­
mouth, D e v o n­
port, and Chat­
ham respectively, 
but the largest 
and most impor­
tant is at the pre­
mier dockyard of 
Portsmouth. Here 
the man is iD1U. 

The Pupil Receiving H is Last Instructions Before Descending Into the Tank. 

THE BRITISH NAVAl. SCHOOL FOR TD TRAINING OF DIVERS. 
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penetrated - this 
depth was reach­
ed by the diver 
Ja m e s Hooper, 
when in quest of­
the "Cape Horn," 
sunk off Pichi­
danque, S o u  t h 
America-the en-
ormous pressure 
of 8812 pounds to 
the square inch 
has to be sustain­
ed. Even at the 
moderate depth 
of 32 feet the 
man's body has to 
support an aggre­
gate pressure of 
20,000 p 0 u n d s 
w e i  g h t, besides 
the ordinary nor­
mai air pressure, 
which represents 
a n  0 t h e  r -20,000 
pounds, making a 
total pressure of 
40,000 pounds. 

When a diver 
makes his initial 
descent, owing to 
the strangeness of 
the experience, he 
suffers from a cu­
r i o  u s pulsation 
and gasping for 
breath. These pe­
culiarities w i ll 
not be overcom� 
until the man hao 
regained his cOn­
tide.ce. 
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Should a man betray evidences of more than usual 
nervousness after his first descent into the water, he 
is expelled from the class; for although the Admir­
alty do not compel a man to become a diver, they in­
sist that he should immediately overcome any inherent 
timidity. The instructor accompanies the man to the 
gallery of the tank, conveys to him his commands, 
especially insisting upon slow ascent and descent. 
The diver then enters the water, and the instructor 
follows his movements through the glazed portholes, 
transmits his instructions through the telephonic 
apparatus, and inculcates the man into the code of 
signals generally employed. At first the sailor ex· 
periences considerable difficulty in moving about the 
bottom of the tank in his 40-pound shoes-the total 
weight of a diver'S dress is 160 pounds-but In a 
short time he becomes accustomed to the task. 

The diver undergoes six weeks' training at this 
curious school. At the conclusion of this term he is 
attached to the open-sea class, and has to earry out 
his work under natural conditions. 

As the instructor cannot now watch the diver's 
movements, the pupil has to rely upon his own con­
fidence. Diving in a tank in a limited water space 
he soon finds to be vastly different from diving in the 
open sea, where he has to encounter currents and 
tides. 

Before he makes his descent, the instructor im­
presses again upon the diver the urgent necessity of 
careful descent and ascent, and what to do if he de­
sires to come to the surface suddenly, or emergency 
necessitates a' rapid ascent. These instructions are 
most vital, especially in descending and ascending 
carefully. At times he must cease in his descent to 
recover his equilibrium, and if he experiences any 
pain in his head, he must ascend a few feet until the 
pain has passed away, and then resume his descent 
� more slowly than before. 

A 'Slow ascent is even more essential than a slow 
descent, especially if the man is at all full blooded. 
As the pressure upon the body decrea::;e:J, there is' a 
tendency in this case for the blood rush to the 
head, and serious results may be inc1 'ed unless ex­
treme care is taken. A man of strong constitution is 
not advised to ascend at a greater speed than two feet 
a second when the depth does not exceed 80 feet. At a 
greater depth slower speed is even more imperative, 
for 'as the man pass�s to decreased pressures, he 'must 
a,llow the muscles and tissues of his body to be relieved 
gradually of the enormous pressure they have sus­
tained. 

The pupil is at first only taken to a shallow depth, 
but this is gradually increased as he becomes pro­
fiCient, until a maximum depth of 120 feet is attained. 
Beytmd this depth naval divers are not compelled to 
go, but in nearly every instance they do descend to 
the normal lifnit of 150 feet. Beyond this latter depth 
it is not advisable for a man to descend, unless pos­
sessed of an abnormally good constitution. The pres­
sure at this depth is enormous, being no less than 6514 
pounds of water to the square inch of the body. Even 
at the naval limit of 120 feet, the diver experiences a 
heavy pressure upon his chest and legs, <tnd is sup­
plied with a wickerwork crinoline to wear over his 
chest, to relieve the pressure upon his lungs. 

The pupil is allowed to work under water for only 
a short time, without coming to the surface for a rest. 
The emergency ascent constitutes an important part 
of the diver's curriculum. To accomplish this double­
quick I'ise, the diver has to inflate his diving dress. 
This is done by closing the regulating valve in his 
helmet. 'rhe result is that the man is impelled to the 
water's surface like a rocket. Very often the pupil 
makes this impr<>mptu ascent unintentionally by op­
erating the valve, and he floats in an undignified man­
ner, like an immense India-rubber ball. 

When the diver \i.as become accustomed to walking 
upon the rugged sea .q,ottom, avoiding holes and pro­
jections, and is familiarized with the action of cur­
rents and tides, he is hande'd the various tools which 
he will ultimately have to use. Once more his trol:l.­
bles begin. Considerable pI"actice has to be made- he­
fore the diver can handle these properly while under 

• 
.t, 

water. There IS a constant strong tendency for the 
tool to rise upward, and it is not until the man has 
handled them for some time that he can manipulate 
them with any measure of dexterity. 

As soon as his diving education is complete and he 
has become proficient in the work, the diver is at once 
drafted to form a unit of one of the warship diving 
detachments. He receives a slightly increased pay for 
his qualification. When engaged in the actual diving 
work, however, he receives from $1 to $1.50 pen hour, 
according to the, nature of his task and the depth' at 
which he is working. 

The naval diver has to fulfill a wide variety of op­
erations. He is i.n every respect an emergency man, 
and must be ready at any requisite moment. His 
principal duties consist of cleaning the warship's bot­
tom, inspecting the underwater fittings, propellers, etc., 
investigating and temporarily repairing' any damage 
that may be intlicted upon the hull of the vessel 
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in an accident, recovering any valuable article 
that may be accidentally dropped overboard, if the 
depth of water is not excessive, recovering torpedoes 
that may have gone astray during target practice, and 
such work. On board the vessel the divers are allotted 
a station at collision quarters, ready to fix the colli­
sion mats if the exigencies demand. When the Brit­
ish armorclad "Victoria" sank in the Mediterranean, 
after being rammed by the "Camperdown," the divers 
were immediately at their positions ,",ith the mats, 
which unfortunately in this case proved abortive. 
Then again, if a fire breaks out on board, the diver 
acts the part of fireJIlan, as he is able, with his hel­
met, to penetrate sJIlolie that would suffocate the or­
dinary members 01' the fire crew. 

Cleaning the bottom of the ship is, however, the 
most common of his duties, as it is imperative, if 
the vessel is to maintain her high speed average, that 
her hull should be kept cleared of barnacles and other 
similar submarine growths that impede her traveling. 
This work is somewhat tedious. A practised and skill­
ful man can work at it from four to seven hours a 
day in two shifts, morning and afternoon, and can 
clean from 63 to 135 square feet per hour, the worl, 
accoml?lished naturally varying with the condition oj 
the bottom of the ship. For this task the Admiralty 
have designed a special staging. 

Three spars measuring from 20 to 25 feet each in 
length are slung together in the manner shown in 
the diagr�m. Two 0+ these spars are secured four 
feet apart to two bottom lines, and the third spar is 
slung by two r9pe tails to the lower spar on the bot­
tom lines, and weighted with a slung shot, so as to 
bang vertically from three to four feet below it. When 
working upon the vertical portion of the bottom of 
the ship, the diver stands on the lower bottom line 
spar, and is supported in the middle of his back by 
the upper spar. On the latter, inside the bottom 
lines, two roller chocks, each about 2 feet 6 inches in 
diameter, are fixed at either end, so that no risk may 
be incurred of the upper spar becoming jammed or 
binding against the vessel's side, and thus disturbing 
the diver's balance. When working upon the lower 
curved portion of the bottom, the diver sits upon the 
slung spar, and adjusts his pOSition by the manipllla­
tion of the length of the rope tails. 

One of the most important functions of the naval 
diver, especially in time of war, is the laying of the 
electrically-fired submarine mines across the entrances 
to docks and harbors. Tak�n on the whole, however, 
the diver is generally regarded as an experienced jack 
of all trades. 

• Ie • 

A N ewo Type of Furnace. 

A United States patent has' been granted to Amos 
H. Mylin and Lewis B. White for a type of furnace 
that presents certain novel features of construction, 
and that may be very economical in coal consumption. 

The important features of the invention are an outer 
casing 61' fuel-receptacle of any suitable shape form­
ing an outer combustion chamber, and a shell of re­
fractory material arranged within the outer chamber 
and forming an inner combustion chamber. The latter 
chamber is in communication by openings in its lower 
portion with the outer chamber, and the outer cham­
ber is provided with an opening at the top for 
supplying fuel and air down and around the inner 
chamber, while the inner chamber has a draft outlet 
the size of which may be increased if the heat is to 
be delivered and utiUzed outside of the furnace, and 
made smaller, merely to conduct away the incom­
bustible gases, if the neat is to be used inside. Except 
for this sl1ell, the interior of the receptacle is entirely 
open and without grate or other obstruction, so that it 
may be filled with coal, entirely surrounding the shell, 
which should be of refractory material to resist the 
intense heat. ' The air passes down from the top open­
ing through the coal from the coldest to the hottest 
part of the furnace while the gases are being progres­
sively generated, until; when intimately mixed together 
and gradually raised in temperature, the air and gases 
are delivered into the inner combustion chamber, 
where the heat is highest and most of the combustion 
takes place. This shell' is not clogged with coal or 
ashes, so that the inner chamber is maintained at a 
high and uniform heat and all the combustible gases 
are there consumed wi�hout waste and with a high 
efficiency of fuel. 

• •• •  

Tbe Wrlgbt Airship Agalu. 

The flying ma<;hinejnvented by Orville and Wilbur 
Wright, which made a successful flight at Kitty Hawk, 
N. C., last, December, had another trial near Dayton, 
0., on May 26, which the brothers say was successful. 
Great secrecy was maintained about the test, and but 
few witnessed it. 

The machine after being propelled along a track for 
the distance of a hundred feet, rose in the air, and flew 
a short distance, when it dropped. This was due, the 
inventors say, to a derangement of the gasoline engine 
th,at furnishes tbe power. In the fall the propellers 
were broken, aud the test could Dot be repeated. 
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JUNE II, 1904. 

Electrical N otel!l. 

In several towns in Europe, notably at Cologne, a 
system of synchronizing the clocks from one central 
timepiece is in operation. The prinCiple of the in· 
vention, which has been devised by an inventor of 
Ziirich, although electrical, dispenses with batteries 
and contacts. A central clock somewhat similar to the 
obsolete grandfather's type is established, and this is 
wound up in the usual manner. In this clock is fitted 
a specially·designed magnetic inductor, comprising an 
iron core placed, within a fixed coil. This core is 
m�gnetized and demagnetized. Any number of sec­
ondary clocks, as they are termed, may be synchron­
ized from this timepiece. These secondary clocks, 
however, are not supplied with the works generally 
fitted, 'but carry instead a special apparatus connected 
to the master clock by electric wires. Once a minute 
the inductor in the central clock is actuated. A mo­
mentary current is thereby generated, and this is trans­
mitted to all the secondary clocks instantly and simul­
taneously. The result of this current is to operate up­
on the small mechanism in the secondary clocks, 
thereby advanCing their minute hands minute by min­
ute. By this means a uniform time is maintained 
amoRg all the secondary clocks, irrespective of the 
distance they may be from the master timepiece. The 
advantage of this system is that there are no batteries 
to break down, and no contacts to wear out. In Col­
ogne alone over two hundred clocks are controlled and 
synchronized in this manner. 

News of a sOl,newhat sensational charactr- is an­
nounced relative to the cheap production of metallic 
calcium. Prof. Borchers, of the Electro-metallurgical 
Institute of Aix-la-Chapelle, states that he has been 
making a series of experiments with the electric fur­
nace, and now succeeds in obtaining the metal by the 
electrolysis of chloride of calcium in fusion. The 
chloride melts at a comparatively low temperature, 800 
deg. C., which makes the operation easy, although 
considerable trouble was experienced at first in obtain­
ing the proper kind of electrode for reducing the 
chloride. This difficulty has now been, overcome, and 
he now produces the metal at very low cost, only a 
sIllall fraction of the price which is now quoted. Al­
though the metal cannot be used in manufacture, see­
ing that it oxid�zes quickly, it will be of great service 
in the different arts, should it be produced cheaply. It 
will be especially useful in the chemical industry in 
organic operations, where, its reducing properties wfl1l 
all ow it to replace sodium, although ,it is less powerful 
than the latter. Calcium would be of value in the 
metallurgy of iron, seeing that it frees iron from phos­
phorus, sulphur, and oxygen. It has recently been 
found useful to add a certain quantity of aluminium 
to iron for this purpose, and although the specimens 
of iron containing aluminium are preferable to those 
containing sulphur and phospherus, they are inferior 
to pure iron as regards tensile strength and shocks. 
If, as some metallurgists suppose, a very small quan­
tity of calcium could be used to eliminate the sulphur 
and phosphorus and bring the iron to a nearly pure 
state, and if the presence of the calcium in the metal 
is no disadvantage, there would be a brilliant future 
for the use of calcium. 

The la�est reports concerning the new Rome-Naples 
electric railroad, which is to be used especially for 
rapid express trains, state that a royal commission has 
been formed for studying the new route. Instead of 
the 150 miles covered by the existing railroad, a shorter 
route will be chosen, as the former takes five hours 
with the rapid trains owing to the unfavorable profile 
of the district. The commission propose to run an 
entirely new double-track road at about four miles 
from the coast.' It will run at n::::-rly level grade and 
use maximum curves of 2,700 feet. The two terminal 
depots at Rome and Naples will be built near the 
center of each city. The railroad will have about 
fifteen intermediate stations. The estimated cost of the 
proposed 122 miles of track, including the part within 
the two cities and the expenses of che preliminary work 
u:! about 18 millions. No special system of traction has 
as yet been ador:;ted by the commission, but it approves 
the Valtellina or the new Marienfeld-Zossen system, 
both from a tecb,nical and an economical standpoint. 
It . prefers the use of independent motor cars with. 
common control system such as are used extensively in 
America. A train of 120 tons would be made up of 
three motor cars. At a speed of 75 miles an hour 
such a train would require about 1,500 horse-power. 
Six trains running on the road at once would take a 
total caf 9,000 horse-power. !t is proposed to use hy­
draulic power lor running the road, as there are a 
number of falls in the district. As much al" 100,000 
horse-power can be obtained, and it i'3 proposed to dis­
tribute part of it to the city of Naples by an overhead 
line. One-quarter of the total could be thus employed. 
The main sources of hydraulic power are situated at 
Cisterna and Sessa Aurunca, lying at a few miles from 
each of the terminal stations. The total cost of the 
Rome-Naples system is estimated at $22,000,000. in 
which the electric outfit figures at $3.000.000, 
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The "MI .. sourl" Disaster. 

To the Editor of the SCIENPFIC AMjl:RICAN: 

In your issue of April 23, page 322, column 2, line 

52, I· note in the description of the "Missouri" disaster, 
that our navy still uses pure wool or serge cartridge 
bags. In my opinion this was the cause of the acci­
dent. 

The English, German, Japanese, and probably other 
navies use raw silk for a variety of reasons, and 
among others that it leaves no burning residue. The 
fragments of it go out of their own accord in an ex­
tremely short space of time, which is not the case with 
serge fragments. 

If the United States navy is to win in future battles, 
it must fire more aimed shots per minute than the 
enemy, and there should be no danger limit to any rate 
of speed that can be reached by human hands. 

The ignition point of smokeless powder is too high 
for the heat of the gun (diminished by water cooling) 
to set it off. The faster you fire, the quicker you get 
it out of danger of the heat gradually penetrating the 
mass, and consequent detonation when fired, which 
would burst the gun. T. W. BARBEB, 

Commander U. S. Navy, Retired. 
14 Rue Cimarosa, Paris, May 6, 1904. 

Narrow·Ga�e Railroads. 

To the Editor of the SCIENTIFIC AMERICAN: 

I have read with much interest your article In the 
last issue of your excellent paper on the "Economy of 
Narrow-Gage Railroads." While I agree with your 
ideas of the advantages of roads of the standard width, 
you fail to mention the saving of cost of the narrow 
tracks in mountainous countries sparsely settled. 

About ·thirty years ago I was obliged to visit Colo­
ratio on some mining business, and was surprised 
with the facility and speed of the Denver and Rio 
Grande's narro·w-gage road through the Rocky Moun­
tains. 

We whirled around the short curves so rapidly that 
it was necessary for me to hold to the seats to maintain 
an equilibrium; especially through the Grand Canon 
of the Arkansas River, which winds around like a 

snake, with only one short tunnel. 
No standard gage road could follow these routes, 

with their long curves, without a much greater ex­
pense for stone cuttings, fills, and tunnels, also lower 
grades than two hundred· and ninety feet to the mile. 

The D. & R. G. RR. then used some of the most 
powerful engines in the United States to pull seven 
little freight cars ·over the mountains. 

Hannibal, Mo., May 21, 1904. S. E. WORRELL. 

Expo .. Ulon Stamp Issue. 

Postage stamps of the special issue to commemorate 
the Louisiana Purchase of 1803, and known as the 
Commemorative Series of 1904, have been placed on 
sale at post offices throughout the country. These 
stamps are issued because of the St. Louis Exposition, 
and the series is one that stamp collectors will want 
to secure. Stamps of the special issue will not be sold 
after December 1 next, and while on sale will not take 
the place of the ordinary issues, which will be sold to 
customers unless the commemorative stamps are espe­
cially asked for. The denominations and colors of the 
new stamps are as follows: 

One cent, green; subject, Robert R. Livingston, 
United States Minister to France, who conducted the 
negotiations for the Louisiana Purchase. 

Two cent, red; Thomas Jefferson, President of the 
United . States at the time of the Louisiana Purchase. 

Three cent, purple; James Monroe, special ambas­
sador to France in the matter of the purchase, who, 
witli Livingston, closed the negotiations. 

Five cent, blue; William McKinley, who, as Presi­
dent of the United States, approved the acts of Con­
gress officially connecting the government with the 
St. Louis Exposition. 

Ten cent, brown; United States map, showing the 
territory of the Louisiana Purchase. 

There is no special issue of postal cards, wrappers, 
or envelopes. 

Silkworm Culture. 

The Department of Agriculture at Washington, D. C .• 

is investigating the possibilities of silkworm culture iu 
-the United States. It is hoped that it may in time be 
developed to such an extent as to prove of benefit to 
those members of families whose time is not altogether 
occupied in other ways, and also to other persons in 
a small way as a side issue. To persons wishing to 
experiment, and who can furnish proper food for the 
worms, the department Is distributing free of charge 

a small quantity of silkworm eggs and also a manual 
of Instructions. The proper food for silkworms con· 

slsts· of leaves from the different varieties of white 

• mulberry tree and the Osage orange. ,The paper mul· 
berry (with the fuzzy leaves) is not suitable, nor is 
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the common red mulberry. As the season is now open, 
applications for the eggs should be made at once, and 
must be accompanied by a statement as to the number 
and kind of mulberry trees or the amount of Osage 
orange which the applicant possesses; otherwise the 
eggs will not be sent. If the variety of the mulberry. 
is not known to the applicant, a sample of large leaves 
should be sent to the department. The Department 
of Agriculture buys the cocoons which the worms spin, 
paying for them (after they have been dried) 75 cents 
to $1 a pound, according to their quality. The work 
will prove an interesting pastime for women and ehil­
dren who can devote to it odd minutes during the day. 

• .  e • 

SIMULTANEOUS TELEGRAPHING AND TELEPHONING. 

A new system for simultaneous telegraphing and 
telephoning on the same wire is at present being dis­
cussed in the Italian technical press. The system, we 
learn, lias been tested with most satisfactory results 
on the Rome-Venice telegraph line, but no particulars 
as to the principles it is based upon had so far been 
forthcoming. Now, in the May issue of the Elet­
triciata, Prof. A. Banti gives a short description of the 
apparatus devised by Prof. BrunEi and Signor Turchi. 
The problem the two inventors had to solve may be 
stated as follows: Two alternate currents of different 
frequencies traversing one same current, bein� given, 
to eliminate the effect of either of them. 

In the present case, we have the telephone current 
and an induced current due to the telegraph current, 
both exhibiting an alternate character, but each being of 
different frequency, the effect of the induced current 
being the one to be annihilated. 

In order to show how it is possible to attain this, 
the author considers a closed circuit, a certain sec­
tion of which is divided into two branches of equal 
ohmic resistance, forming P <iifferential coil wound on a 
weak iron core. ,Assumin.. "at the two differential 
branches have different impeudnces. it will be under­
stood that with a current of given frequency it is pos­
sible to regulate the two impedances, so as to have in 

CIRCUITS OF THE SYSTEM. 

the core a reSUltant flux 'lqual to zero. . If, therefore, 
two currents of frequencies 'l, and £x,be passed through 
the circuit, the latter being, for instance, regulated for 
the frequency £Xl only the current of frequency a. will 

give a flux different from zero. Now, if the weak iron 
core be the one of a telephone, the latter will show 
only the effects of the frequency a2, and, generally 
speaking, all those of any other frequency either 
superior or inferior to £X,. A similar circuit, capable 
of annihilating the effects on an external circuit of 
either of the currents evolving through it, has been 
termed separator by the inventors. 

The separation, as stated above, is obtained for cur­
rents of alternate character; in the particular case of 
either of them being a telegraph current, the fre­
quency of which may range between rather extensive 
limits, it will be necessary, in order to obtain the 
separation, that the latter should have a frequency 
included between the above limits; otherwise the cor­
responding telegraphic frequencies would be, as well, 
eliminated. 

It may finally be understood, as clearly shown by 
an analytical discussion of the problem, that the sep­
arator will eliminate not only the effects of a current 
of one single frequency, but those of a certain number 
of frequencies as .well, all of which are very near the 
theoretical frequency, producing a ,perfect compensa­
tion. For frequencies scarcely different from this 
theoretical frequency the effects on the membrane 
will, in fact, be very small, on account of the inertia 
of the latter. 

Ordinary telegraphic currents will produce induced 
currents with frequencies going as far as about 200 
periods. Now, as the BrunEi-Turchi separator is 
capable of annihilating the effects of currents having 
frequencies as high as 200 periods, if in any circuit 
Induc� 1 telephonic currents with frequencies of the 
order above stated and telegraphic currents (the fre­

quencies of which, as is known, are much superior to 

200 periods) are present at the same time, the sep· 

arator wUl annihilate the effects of the former, those 

of the latter remaining active: in other words, the 
telegraphic transmission wlll in no way disturb the 

telephonic transmission. 
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The scheme of the arrangement adopted by the in· 
ventors is sketched in Fig. 1. One of the three wind­
ings forming tq.e coil R is inserted in series with the 
telegraph line, one of the other two windings being 
used for the insertion of the microphone M, the other 
forming part of the separa.tor circuit. This circuit, as 
stated above, is divided into two branches, including 
capaCities 0' and 0" and an inductance, and ter­
minating in two differential windings wound on an 
iron core P, forming at the same time the core of a 
third winding used for the telephone T. A. G. 

Automobile Notes. 

Baron de Caters, on a 90-horse-power Mercedes car, 
reduced, on May 15, Rigolly's kilometer record of 
23 3-5 to 23 seconds. This is equivalent to a rate of 
speed of 971,4 miles an hour. The record was made 
on the Ostend-Nieuport road, and was officially timed. 

The long-expected motor water carts beginning to 
make their appearance in Paris streets are highly suc­
cessful. This new, useful municipal automobile car­
rieil 1,100 gallons. The maximum speed is 181:2 miles 
an hour. Each can be filled in six minutes and can 
sprinkle a mile of roadway 45 feet wide in 20 minutes. 
Steam is the motive power, a 35 horse-power engine be­
ing used in connection with a bevel gear drive and live 
rear axle. A connection between the wheels and the 
water jets regulates automatically the output of the 
latter, according to the pace of the cart, and closes 
them altogether when the vehicle stops. 

The French and English eliminating trials for the 
Bennett cup race were run off recently, the French 
trials in the Circuit des Ardennes and the English on 
the Isle of Man. The trials consisted mainly of a road 
race similar to the actual race for the trophy, which 
takes place in Germany over a course in the vicinity 
of Homburg on June 17. As a result of the trials, a 
Richard-Brazier, a Mors, and a Turcat-Mery car were 
chosen to represent France, and a Napier and two 
Wolseley cars to represent England. The German 
team will probably consist of two Mercedes and an 
Op.el-Darracq car, while that sent by Italy will be 
made up of three Fiat machines. America will not 
be represented this year owing to some of the ma­
chines that were to have been entered in the American 
trials not being ready and to no proper test being 
made of the cars that were prepared. The Bennett 
race this year will be run under the supervision of 
the German Emperor; and the Germans will do their 
best to keep the trophy in their country for another 
year. The fact that two of the French machines and 
two of the English ones selected are makes of cars 
which have never before been entered in this now 
classic race, shows that even the best of manufac­
turers have a hard time to always show superiority 
when their machines are selected by competitive trial, 
as they were this year. 

...... 

Death oC E. J. Marey. 

Prof. E. J. Marey is dead. He was well known to 
the scientific world as an indefatigable investigator, 
whose work was ever marked by striking originality. 
His early researches were confined to arterial pulsa­
tions, and culminated in the invention of apparatus by 
which they could be inscribed on a moving surface, 
so as to give a graphic record from which their time 
relations might be computed. The sphygmograph was 
one of these inventions, which first saw light in 1863. 
Later Marey, in collaboration with Chauveau, took up 
the study of the heart. This collaboration proved 
scientifically fruitful. The one man was a skilled 
mechanician, the other a trained experimenter. The 
results of their work were communicated to the 
Parisian Academy of Sciences. Marey's graphic 
methods were later extended to the study of various 
forms of locomotion, especially the flight of birds. To 
him, perhaps, more than any other scientist, is due 
the development of chronophotographic apparatus, 
such as the cinematograph and biograph. 

., ... 

The Current Supplement. 

The current SUPPLEMENT, No, 1484, opens with an 
elaborately illustrated article by Mr. Guy E. Mitchell, 
describing the government irrigation work planned 
south of Minidoka, near the Snake River. "Experi­
ments Showing the Efficiency of Radiators for Gaso­
line Automobiles" is the title of an article of consider­
able technical value to chauffeurs. Dr. Lee De Forest· 
has much that is interesting to say on wireless tele­
graph transmitters. "Notes on the Herons of the 
District of Columbia" is the subject of an interesting 
study of bird life by Mr. Paul Bartsch. A complete 
list of radio-active minerals and substances thus far 
discovered is published. 

••••• 

A composition of nine parts lead and one part sUver 

melts at 400 deg. C. Three parts lead and
O

one part 

sUver melts at 500 deg. C. Six parts lead and four 

parts sUver melts at 600 deg, C. Eight parts silver 

and two parts copper -melts at 850 deg. C. These ::.1· 
10YS are convenient for temperaturf' determinations. 
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COMPLETING THE RAPID TRANSIT SUBWAY. 
Although the work of finishing the all-but-completed 

Rapid Tr2.nsit Subway in this City has seemed, during 
the last few months, to drag along in wearisome con­
trast to the dash with which the work was opened and 
the greater part of it carried through, it is pretty 
certain that the contractors are doing their best to have 
the road open-
ed with the 
least possible 
delay. 

T h a t  the 
promise made 
a couple of 
years ago' that 
the road should 
be open on the 
first of this 
year, or nine 
months before 
t h e  contract 
date for' como' 
pletion, has not 
been fulfilled, 
is due mainly 
to the succes­
sion of strikes 
which has oc­
curred to hin­
der work on 
one or other' 
section of the 
road. The most' 
serious strike,' 
as delaying the 
work, was that' 
which practic-' 
ally shut down 
all work on 
the great pow­
er s t a t  i o n, 
which is now 
u n  d e r con-
struction at the 
foot of 59th 
Street and the 
North 'River. 'This strike lasted for many months; 
and it was long ago seen that its effect would be to put 
back the opening of the Subway many montl;ts bey on a 

the antiCipated day of completion. The knowledge 
that everythinJ�' would have to wait upon the power 
house undoubtedly ,exercised a dampening effect upon 
the various'srib-contractors on the Subway, many of 
whom' would seem ,to have pulled off their forces and 
plant for' use '.on other contracts, leaving the. work of 
finishiBg their: Subway contracts to drag slowly -along, 
with infinite discomfort to the citizens of New,York. 

As far as th'econtractors for the whole Subway are 
concerned; 'the case is entirely different, since there 
is every inducement for them to get the road in op­
eration a'nd se' 
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system in the world, will be at the service of the 
citizens of New York. 

At the present writing it looks probable that the 
promise of the contractors that the road will be ready 
for opening on September 1 will be fulfilled. On 
Manhattan Island the tracks are laid, and practically 
all of the electric cables, and third rail. and most of the 

Width. 200 feet. Leugth •. 690 teet. Maximum capacity. 132,000 horse, power. 

THE NEW RAPID TRANSIT POWER STATION. 

Signaling apparatus have been installed, and a majority 
of the stations are completed, ready for use. The most 
backward station is the important junction at the 
Brooklyn Bridge, which, unless a very heavy force is 
crowded upon it" can hardly be finished by the day 
tentatively set for opening. There are other stations 
in the . northern part of the city that are also in a 

backward condition. In some of the stations the work 
of building the entrance kiosks is not yet completed, 
and in one or two others the approaches have yet to 
be built. 

We show on our front page two views of one of 
the most. interesting stations on the line, namely, that 
on the lofty viaduct that carries the Subway tracks 

across Manhattan Valley. The station is built imme­
diately above 125th Street, over which the viaduct is 
carried by a very handsome trussed arch of 168V2 feet 
span-by far the most important bridge structure on the 
whole road. The bridge was designed in the office of 
the Rapid Transit Commission engineers. and must 
be regarded as an extremely creditable piece of work, 

both in its de­
tail and the ar­
tistic character 
of the design. 
T h e  m a i n  
arch of three 
trussed r i b  s , 
each of which 
m e a s u r e s  
168% feet be­
t w e e n  th e 
end pins and 
has a depth be· 
tween the cen­
ter of chords 
of 6 feet. A 
curious feature 
is t h a t  the 
northern abut· 
ment is exactly 
5 feet lower 
than the south­
ern abutment, 
the difference 
being due to 
the difference 
of grade in the 
street. E a c h 
half of t h e  
span is para­
b 0 I i c, the 
northern half 
measuring 81.4 
feet, and the 
southern half 
87 feet from 
the end pins to 
the c row n .  
The chords of 

each trussed rib are of a general I-section, being built 
up of four 6-inch by 6-inch by 11-16-inch angles, two 15-
inch top and bottom cover plates, and a central web 
plate. The trussing is on the single intersection sys· 
tern, with vertical posts and diagonal ties. At every 
other panel vertical posts are erected, which serve to 
carry the superstructure. The posts are built up of 
four latticed bulb, angles. They are riveted at the top 
to plate-girder floor beams, upon which run the longi­
tudinal eye-beam stringers for carrying the tracks and 
the passenger platforms. The main ribs are spaced 
24 feet, 3 inches from center to center. The founda­
tions for the bridge had to be made exceptionally 
heavy, for, on excavating, it was found that they were 

located on an 
cure some re­
turns upon the 
vast amount of 
capital inve8t· 
ed, as early as 
possible. It is 
certain t h at 
work is being 
rushed upo n 
the p o w er 
house with as 
much expedi­
tion as is com­
patilJle w i t  h 

the necessarily 
tedious work 
of building the 
great electric 
generators in 
place; and just 
as soon as a 
s u ffi c i e n t  
amount of the 
plant is install­
ed for the op­
eration of that 
part of t h e  
Subway which 
lies in Manhat­
tan Island, the 
cars will be 
run into the 
Subway, t h  e 
g r e a  t 12,000-
horse - power 
engines start­
ed, and this, 
the largest and 
most complete-
1 y equipped 
,llndergr o u n d  

VIEW OF THE POWER STATION FROM THE NORTH RIVER, SHOWING THE ENGINE HOUSE TO THE LEFT AND THE MASSIVE 

FRAMING OF THE BOILER HO!l'SE TO THE RIGHT. 

o l d  bowlder 
fill. Can s e -
quently the ex, 
cavation was 
carried down 
to a depth of 
30 feet below 
ground level, 
and a mono­
lithic, concrete 
tower w a s  
built in the ex­
cavation thus 
formed, b e ­
neath the foot­
ing of each rib, 
each of the 
three founda­
tions b e  i n g 
carried back 
44 % feet, or 
sufficiently far 
to provide a 
footing for the 
second trans­
verse bent of 
the trestle via­
duct. T h () 
concrete foun 
dations a r E  
carried up to 
t h e  ground 
level, w h e r  e 
massive gran· 
ite skew-backs 
serve to hI,s 

t h e  cast"steel 
footings of the 
ribs and the 
footings of the 
11 r s t trestle 
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bent. . The ribs are drawn in at their ends and riveted 
to a cast-steel, heavily ribbed bearing, which rests, as 
shown in our front page engraving, upon a turned 8-

inch steel pin. The weight of each of the outer ribs is 
35 tons, and the inner rib, which carries about double 
the weight of each outer rib, weighs 60 tons. The total 
weight of steel in the bridge is 350 tons. 

A novel feature in this bridge and its overhead sta­
tion is that access to the station will be gained by 
'means of a duplex escalator-the first of its kind ever 
made, which is being built by the Otis Elevator Com­
pany. This escalator will run above the ribs until the 
underside of the fioor structure is reached, where it 
will terminate in platforms, from which stairways will 
lead to the passenger platforms of the station. The 
escalator, which will run at greater speed than those 
with which the New York public is familiar, will carry 
passengers in both directions. 

We present two illustrations of the mammoth p()wer 
station at 59th Street and the North River. This huge 
structure, the greatest of its kind in the world, will, 
when completed, measure 200 feet in width by 690 feet 
in length. It is divided centrally through its entire 
length by a wall, which separates the engine room from 
the boiler room and coal bins. The batteries of water­
tube boilers will be carried on several floors, while 
the uppermost portion of the building below the roof 
will be occu-
pied by an 
enormous coal 
bin, capable of 
containing 25,-
000 tons of coal 
when complete­
ly fi 1 1· e d . 
Chutes w i  I 1 

lead the CO'll 

down directly 
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PROPOSED LIGHTHOUSE FOR CAPE HATTERAS DIAMOND 

SHOAL. 

The marille graveyard for many ships, steamers and 
other vessels on the Atlantic coast is generally known 
to be located around the treacherous Cape Hatteras 
shoals in North Carolina. 

The lighthouse located on the outer bar is too far 
inward from the .Qiamond shoals to correctly locate 
them, while the lightship is too distant seaward to 
indicate just the line of their outer boundary, but is 
far enough out to insure sufficient depth for all ves­
sels. In rough weather the light is not easily discern­
ible. A permanent structure located at the edge of the 
outer shoal, and high enough to be seen in all kinds of 
weather, has become a necessity. An attempt was made 
Dot very long ago to build a lighthouse on this shoal, 
but was unsuccessful. For four or five years past 
Capt. Albert F. Eells, of Boston, Mass., has given the 
subject much study, and has recently been successful 
in persuading Congress to give him an opportunity to 
build a lighthouse at his own. expense, as explained in 
the House of Representatives bill No. 7,264. Under 
the terms of the bill he is authorized to construct a 
substantial, sufficient lighthouse and fog signal of the 
most improved construction, together with auxiliary 
works of the most modern character and such as wHI 
be necessary to maintain the same permanently at 
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base, with a map showing the location relative to the 
present lighthouse on the bar. This point is about ten 
miles seaward therefrom. 

The present plan is to construct a steel base about 60 
feet high and at the bottom about 75 feet in diameter, 
with double walls, one inside the other, with a space 
between varying from 15 feet at the bottom and 4 feet 
near the top, which annular chamber is to be filled 
with sufficient masonry to sink the ,bell-shaped caisson 
to a floating depth 28 feet in the water. The entire 
structure is framed and braced like a ship and planked 
in the same way. It is expected the caisson will be 
built in Portsmouth, Va., and towed in about two days 
to the designated site, which has a depth of 30 feet of 
water. There it will be sunk or grounded. Then the 
wall built up between the two walls and the sand in 
the interior to be drawn up by suction pumps worked 
probably by gasoline engines, As soon as the caisson 
is well sealed at the bottom compressed air will be 
admitted to the working chamber� which will be about 
9 feet in height, and workmen will dig out the sand 
in the usual way under the edges of the structure, 
permitting the whole to sink possibly to a depth of 30 
feet or more in the sand until a solid foundation is ob­
tained. After this the central chamber, 6 feet in diame· 
tel', is filled, first by a wall being laid, on which the 
structure rests; then the chamber is filled with sand 
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or other mate­
rial, w h i  c h 

completes the 
work. After 
this the steel 
superstructure, 
including the 
spiral s t e e  1 

s t a i r w a y , 
is built. T h e  
masonry work 
is to be carried 
up 90 feet from 
t h e  extreme 
bottom. 

The lamps 
can be lighted 
when the struc­
ture is first 
towed to sea 
a n d  showed 
nightly, if de· 
sired, while the 
work is going 
on. 

The l e n  s 
will be placed 
in a room at 
least 10 feet 
high, w h e r  e 
nearly all the 
intricate mech­
anism f o r  
working t h e  
light and feed­
ing the im­
mense burners 
will also be 
situated. 0 n 
the outside of 
this structure 
will be a high 
railing a n d  

"' to the hoppers 
of the mechani­
c a 1 stokers, 
from which it 
will be auto­
matically f e d  
to the furnaces. 
The ashes will 
be dumped in­
to the base­
ment, f r  0 m 
which they will 
b e conveyed 
out to be load­
ed directly into 
barges on the 
rivel' front. 
The . coal will 
be brought in 
barges to the 
same d o c  k, 

whence it will 
be unloaded by 
elevators and 
carried up by 
automatic con­
veyors to be 
dumped i n t o  
the great coal 
bin above men­
tioned. S i x  
1 0 f t y smoke­
stacks will be 
arranged at in­
tervals, down 
the full length 
of. the building, 

THE PROPOSED NEW DIAMOND SHOAL LIGHTHOUSE OFF CAPE HATTERAS. 

p r o m e ­
n a d  e where 
the keepers 

and a novel feature is that the brick 
portion of the smokestacks will terminate soon after 
it enters through the roof of the building, the whole 
substructure of the stacks, consisting of massive steel 
towers built of riveted columns similar to those that 
carry the floo,rs of the building. A large amount of in­
terior space will thus be available which has hitherto 
been taken up by the large bulk of the brick smoke­
stacks. Current will be generated by compound engines 
of 8,000 horse-power. They will be of the same general 
type and slightly more powerful than those installed 
in the 76th Street power house of the elevated railway 
system, and they will have 'a maximum capacity on 
overload of over 12,000 horse-power. There will also 
be installed a separate set of generator� for generating 
current for lighting the Subway, and these will be 
driven by direct-connected, Westinghouse-Parsons tur­
bines. When completed, this great building will have 
a maximum capacity of 132,000 horse-power. 

••••• 

William Wilcox, a well-known manufacturer of Mid­
dletown, Conn., died during the latter part of March. 
He was the inventor of the rotary key-hub and the flat 
key which is now in general use. The business over 
which he presided until a year ago is a very extensive 
one, and the deceased had amassed a very large for­
tune in the manufacture of devices and inventions, 
which were largely the product of his own brain. 

the outer side of the outer Diamond shoal on the 001St 
of North Carolina, at Cape ,Hatteras. 

Work of construction must begin within a year from 
last April, and the 'structure must be begun where the 
water is at least thirty feet in depth at mean high 
tide. 

The superstructure of the tower, being 30 feet above 
the high-water line,must conform to the specifications 
of the government engineers and must have a circular 
steel tower or mast of sufficient diameter to contain a 
spiral stairway, all properly braced, the tower to nave 
a light supplied by the lighthouse board which shall 
be at le�st 200 feet above mean high tide. 

Capt. Eells is given the right to construct the base 
to a poi'nt 30 feet above high water in any modified 
form and to locate it on the site selected by the light­
house authorities subject to the approval of the Secre­
tary of the Department of Labor and Commerce. 

When the structure is completed Capt. Eells is re­
quired to maintain it and the light for one year at hiff 
own expense. The Lighthouse Board then operates it 
for four years at the government expense. If the light­
house Is then approved and accepted by the Secretary 
of Commerce and Labor, the United States is author­
ized to pay Capt. Eells the sum of $590,000. 

The illustration shows the general shape and pro­
portions of the proposed lighthouse, and the upper dia­
gram sketch explains the sectional construction of the 
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and their fam­
ilies may take outings and observe the waves 200 
feet, below. Either a steady light or one of the 
flash order can be placed in the structure under 
the design; but as all first-class-order lighthouses 
hereafter will be provided with the quick-flash light, 
it is probable when Capt. Eells' design is accepted, 
that this character of light will be placed in it. A 
space has been provided for a powerful siren. An 
equipment of wireless telegraph apparatus is likely to 
be provided, besides local telephones between the base 
and the living apartments above. 

By making the structure exceptionally strong and 
solid with steel and masonry, it is believed that it will 
be well able to withstand the fury of the sea at this 
notable locality, 

.' ... 

The inventors' models in the possession or'the Cana­
dian Patent Office have been turned over to T. C. Brig­
ham, of Detroit, Mich., and it is announced that they 
will be classified and grouped in such a man'ler as to 
best demonstrate the progress of the country in this 
particular direction, after which they will be given 
over to the custody of universities and museums in 
diff&rent parts of the country. 

• .' . 

The public schools of Chippewa Falls, Wis., have 
sent an exhibit to be displayed in the Palace of Educa­
tion at the World's Fair. 
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IMPROVED RAILWAY SUBSTRUCTURE. 

We illustrate herewith a novel support for the rails 
of a railway, which is so designed as to evenly dis­
tribute upon the roadbed the concentrated weight .im­
posed thereon by the wheels in passing over the rails. 
Aside from thus distributing the load and affording 
a continuous support for the rails, this improved rail­
way construction provides a simple but 
rigid fastening for the rails, which holds 
them in place without the use of bolts and 
nuts. The rail support' or girder, it will 
be observed, has the form of an inverted steel 
trough, with its two edges curved upward 
to form flanges on which the girder rests. 
The rail is held in place on the flattened top 
of this girder by means of steel clips ar­
ranged in pairs to grip the base flange of 
the rail on opposite sides. Each clip con­
sists of a metal plate, b, formed with an ear 
c at one end, and a hook a at the other, the 
latter being adapted to fit over the base 
flange of the rail. The plate or main body 
of the clip passes under the rail through 
openings in the steel girder, and is held 
securely in place by the ear c, which is bent 
down on the outside of the girder. The 
hook portion of the clip is preferably formed 
with a rib, which serves to gre:1tly strength­
en it and prevent it from bending open. The 
girders are formed with inset portions at 
regular intervals to receive the tie pieces, 
by which they are held and accurately 
spaced apart. 'l'hese tie pieces consist of 
inverted metal channels having their side 
walls cut at the ends to form ears, which are bent 
outwardly through slots in the girders, thus firmly 
securing the tie pieces to the girders. Each girder 
is formed with a reduced portion at one end, which 
SHves as a slip joint for the overlapping end of the 
next adjacent girder. 

In laying a track with these girders, the roadbed 
is first prepared, as in the usual way, for wooden 
cross-ties, and is covered with ballast to a depth of 
about three inches. The girders are then placed in 
position, and spaced to the proper gage by the tie 
pieces. As each girder is placed in position, as much 
ballast as possible is crowded under it from the end. 
Each girder overlaps the preceding one for. a dis­
tance 'of six inches. The girders are each 7% feet 
in length, or one-quarter the length of an ordinary 
rail; and it is, therefore, possible, on laying the rails 
on the girders, to bring the rail joints in each case 
at the center of a girder. After the rails have been 
securely gripped by the rail clips, the ballast is tamped 
under the sides of the girders, to give them a firm and 
even �aring, and also to bring the track to the re­
quired elevation and alinement. The roadbed is then 
completed by laying ballast between and outside of the 
girders. 

Mr. Samuel E. Duff, of Allegheny, Pa., who is the 
inventor of this track construction, has laid several 
experimental sections, both of steam railways and 
street railways, which have given' great sat· 
isfaction. Practical men who exam�ned the 
girders made the criticism, that .it would be 
impossible to tamp the ballast perfectly 
under them, and that the girders would 
spread out at the bottom under the loads 
they had to support. This criticism was 
dispelled by an experiment, in which a 
short track section was set up with the gir­
der flanges resting on oiled steel plates, and 
then subjected to a load of 100,000 pounds, 
which failed to produce any perceptible ver­
tical deflection. When the load reached a 
weight of 25,000 pounds, it was observed that 
the girder had spread five-sixteenths of an 
inch at the flanges, after which scarcely any 
change was noticeable as the load was in· 
creased to 100,000 pounds. This remarkable 
showing under the worst conditions possible 
speaks well for the rigidity of the girders, 
and makes it virtually certain that no de­
flection would occur in practice when they 
were partially supported by the ballast of a 
roadbed. 

.. if .... 

The Rusting of Stove Pipes-Its Cau .. ., 

and Prevention. 

BY JOHN M. BLAKE. 

The ruinous rusting of stove pipes is a 

matter that is often forcibly brought to the 
attention d users of anthracite coal stoves. 
Pipes which have been in use for two or 
three years will sometimes become so eaten 
by rust that little metallic iron is left, and the pipe 
will crush in the hand. This destruction is more rapid 
and complete than with the ordinary weather-rusting 
of sheet iron. 

The cause is generally attributed to the sulphur in 
the coal. There is not much doubt that the destruc­
tien of the mortar in chimney tops is due to the sul-

Scientific American 

phur acids; but some experiments made. by the writer 
a number of years ago, resulted in' showing that

'
the 

sulphur has little to do with this injury to pipes. The 
true cause is the production of ammonia compounds 
during combustion. Both the chloride or sal-ammo­
niac and the sulphate are formed in the pipe, and mix 
with the ashes and soot. It remains harmless during 

TAMPING THE BALLAST UNDER THE GIRDER FLANGES. 

the dry, cold, weather, but readily absorbs moisture by 
contact, with damp air as warm weather comes on, 
when its action begins, and continues so long as the 

CROSS-SECTION OF THE GIRDER. 

cause remains. The effect of sal·ammoniac to induce 
rusting in iron is well known. It is also well known 
that bituminous coal gives off ammonia when distilled 
-the supply obtained at the gas works being consider· 

STEEL SUBSTRUCTURE FOR RAILWAYS. 

able. We would hardly expect anthracite coal to pro­
duce an appreciable quantity; but when the writer 
mixed a little slaked lime with some dust taken from 
flues or pipes, a strong smell of ammonia was de­
veloped, thus practically demonstrating that this salt 
is produced in quantity sufficient to cause injury. 

The season is approachin� when stove and furnace 
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pipes will be put away tor the summer; and knowing 
the cause of this vexatious rusting, we must look for 
the remedy. 

The removal of the ammonia salt is a matter involv­
ing difficulties. If we start with a new pipe, and brush 
out every particle of dust before the dampness has 
been absorbed, the removal will be complete, and no 

harm will ensue. This, however, is an ex­
ceptional case. In our climate, we are often 
obliged to keep up our stoves and furnaces 
through the first warm, damp days of May, 
and sometimes early June. When rust has 
once commenced, and particularly in the 
case of neglected pipes, the crust of rust 
persistently holds the ammonia "alt. 

Two ways seem to effect its removal from 
the pipes. First, by immersing and thor­
oughly soaking the separated sections for 
several hours in water-running water, if 
possible; and second, by roasting the pipes 
over a fire to a red heat. In my experi­
ments, both methods were tried with equally 
satisfactory results. The pipes, however, in 
the second method, must be heated to a dark 
red to completely drive off the ammonia 
compounds. A stove that could be heated 
throughout by a brisk wood fire just pre­
vious to removal for storage, might be made 
immune-as well as its pip€-so far up as 
the intense heat had reached; and it has 
been found of advantage to soak and wash 
the removable parts of a kitchen stove, be-
fore leaving' the same' unused for the sum­
m'er. In the instance tested, this course pre­

vented the rusting that previously had regularly taken 
pliwe. 

The accumulation of ammonia salts seems to be slow. 
Just a few fires in a stove do not appear to leave the 
destructive element in serious .quantity. The rusting 
effect on cast-iron furnace flues is to form a scale to 
a limited depth every summer, which gradually thins 
the cast iron. Under the same conditions, wrought­
Iron pipes 'or flues would be penetrated, unless of good 
thickness. 

After testing a number of samples at different times, 
the ammonia compound was' found to be in some cases 
the chloride alone. Sometimes it was a mixture with 
sulphate, and in one instance there was present only 
the sulphate. 

The dust from furnace flues has considerable value 
as a fertilizer. The ammonia will show its effect very 
noticeably in the increased vigor of the growth of 
grass on parts of a lawn where the experiment is tried. 

"' .. ' . 

Many Method.. of Carrying MaU. 

The many methods of carry:ing the mail in the past 
and present are shown by the United States post office 
department in the Government building at the World's 
Fair. The exhibit contains pictures and models and a 
real Alaslra dog sledge used for carrying the mails 
in the far North. To this sledge are attached a train 
01 Alaska dogs, mounted and harnessed, looking as 

natural as if alive. This train doubtless 
has covered many miles over the bleak and 
frozen territory in the far North, carrying 
Uncle Sam's mails. 

The cowboy mail carrier on his trusty 
steed, galloping across the plains with his 
letter pouch, the footman carrying mail 
through the dense forest, and the mail car­
rier on snowshoes in the great timber dis­
tricts of the North, are also shown in this 
exhibit, and there is a horse sled and an old· 
style buckbo!J,rd, a reindeer sledge and an 
Esquimaux driver. 

Coming closer to civilization, the rural 
mail wagon and city mail wagon, the elec­
tric mail car and the postal car, as used on 
the great railways of the country, are ex­
hibited, giving World's Fair visitors an idea 
of the magnitude of Uncle Sam's mail-carry­
ing business. 

. I' 4 • 

J. R.Freeman, of the Metropoiitan Water 
Board of Massachusetts, is the authority for 
the statement that Boston is sinking into the 
sea. He asserts that the present datum 
plane, to which all elevations are referred 
by the engineering department of the city 
of Boston, and which is commonly known 
as Boston base, probably coincided almost 
exactly in the year 1830 with the mean low 
water at the Charlestown navy yard. To 
day, after a lapse of seventy-two years, th6 
same datum plane, as defined by numerous 

bench marks on solid ground, according to the best 
available determination is 0.79 foot below mean 10'" 

water. This comparison shows that the land 'now 
stands about 0.79 foot lower relatively to the sea than 
it did about seventy-two years ago, and shows that 
the land in Boston and vicinity is sinking at the rate 
of about one foot per hundred years, 



A NEW TENNIS RACKET. 

A new racket for playing lawn tennis, court tennis, 
and rackets has been brought to our attention, the 
novel feature of which is to be found in its knotted 
strings. The efficiency of a rough surface has long 
been recognized. The principle is exemplified in the 
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A TENNIS RACKET WITH KNOTTED STRINGS. 

chalked tip of a billiard cue, and in the sandpaper sur· 
face of the ping-pong bat. But so far as we know, no 
one has hitherto succeeded in getting an equally ef­
fective instrument for players of tennis and analogous 
games. 

The inventor of the new racket, Mr. J. E. Hindon 
Hyde, of 120 Broadway, New York city, has solved 
t� problem by forming knots in the strings them­
selves. so that the strings can be independently stretch­
ed to the required tightness, and the knots can be 
placed at the desired points. This new raCk­
et seems to present possibilities. Among 
these are the advantages in delivering a twist 
service, and the security of grip on the ball, 
thus permitting accurate placing. The oppo­
nent's twist or "cut" also can be neutralized 
and even reversed by the user of this racket. 

Mr'. Wylie C. Grant won the Indoor Na­
tional Tennis Championship of the United 
States last winter with one of these rackets. 

.. � ... 

RUNNER ATTACHMENT FOR BICYCLES. 

An inventor in Montana has devised a very 
ingenious scheme for making his wheeel ser-
viceable in winter weather. This he does by 
substituting a single forward steering runner and a pair 
of rear propelling runners for the wheels of his bicycle, 
so that the vehicle may be propelled over snow and ice. 
The propelling runners are so constructed and operated 
by the usual pedal movement that they will be alter­
nately lifted and advanced, one runner of a pair bearing 
the weight of the machine, while the other is being lift­
ed and brought forward.1 Each prope:ling runner is at· 
tached, at its upper end, to a mangle rack, and these 
racks are engaged by gear sectors mounted and keyed 
to the rear axle of the bicycle. It will be observed 
that the bottom sections of the racks are straight, the 
upper sections are inwardly convex ed, and that no 

RUNNER ATTACHMENT FOR BICYCLES. 

teeth are formed on the end sections of the rack. The 
gear sectors face in opposite directions, and are rotated 
by the usual chain-and-sprocket connection with the 
pedal cranks. During the first half of each rotation, 
one of the sectors will engage the straight section of 
one of the racks, moving the wheel forward thereon, 
while the other sector will 11ft and advance the other 
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rack by engaging its convex portion; then during the 
second half of the rotation, the former rack will be 
advanced, while the latter will remain stationary. Stop 
arms are hinged to the rear end of each runner, to 
hold it stationary while it carries the weight of the 
wheel. The forward or steering runner is formed with 
a knife edge at the rear, which may be pressed into 
the ice or snow by a twist of the handle bars to retard 
the progress of the vehicle, thus acting as a brake. A 
patent for this improved runner attachment has been 
granted to Mr. John H. Youngken, of Virginia City, 
Mont. 

.. I·e •• 

PIPE OR BAR CUTTER. 

In the accompanying illustration we show a simple 
and inexpensive tool for cutting pipes, tubes, and bars 
of metal, which has been patented by Mr. William T. 
Snell, of Octave, Ariz. The tool may be adjusted to fit 
and securely hold any size of bar or pipe while the 
cutting operation is being performed, and the arrange­
ment is such that the depth of cut made by the tool 
will be regulated by the pressure exerted on the handle 
by the operator. As clearly shown in our engraving, 
the main body of the pipe cutter is formed with two 
arms, one of which is longer than the other, and ter­
minates in a hook or jaw. Mounted to slide between 
these arms is a rectangular jaw block formed with Ii' 
central chamber, into which a tubular stud extends. 
This. stud has a slightly tapered bore, which receives 
the �hank of the cutting tool. A heavy coiled spring 
in the' chamber bears against a collar formed on the 
outer.,end of the tubular stud, which is retained in the 
jaw block by a plate bearing against the opposite side 
of this collar. The handle of the pipe cutter is formed 
w�tl). a rod, which is threaded through the main body 
of the 'device, and bears against the end of the tubular 
stud. In practice the bar or tube to be cut is placed 
between the inclined walls of the jaw of the main 
frame, and the jaw block is moved forward to hold the 
pipe in position by means of the handle rod, which is 
threaded forward. The cutting operation then pro­
ceeds as usual, that is, the device is rotated about the 

TOOL FOR CUTTING PIPES OR BARS. 

pipe, and the tool is fed forward as desired by screw· 
ing the handle rod forward. The pipe or bar will then 
be cut without any bulging, as is apt to occur with 
other tools now commonly in use. 

,. I ••• 

A Huge Dam. 

The construction of a tremendous barrage, rivaling 
even the recently completed huge Aswan dam on the 
Nile, is shortly to be commenced upon the Tunga Barda 
River near Hospet, in the extreme western corner of 
the Madras Presidency, British India. The sources 
of the Tunga Barda are in the western Ghats, and the 
course of the river is eastward across India, fiowing 
400 miles to the sea. The scope of this projecet is to 
construct a dam nearly a mile long by about 150 feet 
in height, thereby forming a huge reservoir approxi· 
mately 40 miles in length and covering an area of 150 
square miles. By means of this Titanic project some 
200,000,000,000 cubic feet of water-about five times the 
capacity of the Aswan reservoir and equal in area to 
about three times that on the Nile-will be available 
for the irrigation of the surrounding country. The 
cost of this gigantic project is estimated at three and a 
half crores of rupees; but owing to the extent of 
country it will be able to irrigate, it is anticipated that 
the scheme will be a most paying one. 

_Ie . 

VEHICLE WHEEL. 

A patent has been granted to Mr. Carl Rondell, of 
925 Fourteenth Avenue, South, Minneapolis, Minn., on 
a new type of vehicle wheel whi<;h provides a cushion· 
tread surface of very great strength. The wheel rim, 
as illustrated herewith, is formed with a ccr;tral ·out· 
wardly offset section; in, other words, it has the form 
of a trough with side flanges along each edge. The 
spokes are secured at one end to these fianges and at 
their opposite ends to the hub. The rim is preferably 
made of aluminium, although any suitable material 
may be used, and the tire is a cushion tire, being 
preferably made of solid rubber, although an infiated 
tire may be employed. .The tire is endless and is per­
fectly fitted to the outer convex surface of the central 
member of the rim. Although the tire will remain on 
this offset member without being secured thereto, it is 
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preferably attached to the rim by a cement or other 
well·known means, so as to prevent it from creeping. 
A wheel constructed in this manner' is adapted for use 
in connection with any form of wheeled vehicle, and is 

VEHICLE WHEEL. 

exceedingly strong and durable, and well adapted for 
use on roads of any description. 

.. ,e ... 

MACHINE FOR MOISTENING GUMMED PAPER STRIPS. 

A patent has recently been granted to Mr.' J. E. 
Colvin, Box 354" Junction City, Kan., for a machine 
adapted to moisten gummed paper strips, such as are 
used to close and se'll paper bags or other paclrages in 
lieu of trying them with twine. The paper strip or 
tape, wound up into a roll, is carried in a sheet metal 

drum or holder, mounted on the baseboard 
of the machine. Access to the holder is had 
through a door in a side face of the drum. 
Upon the baseboard near the holder, and in 
alinement therewith, a rectangular sheet 
metal chamber or water reservoir is mount· 
ed, and the paper tape which passes out 
through a slot in the holder is led into this 
chamber, through guides under its lid, and 
then out at the opposite side. Pivoted at one 
end within the res.ervoir is a plate bent to a 

right angle at its center and carrying at its 
free end a sponge which bears against the 
gummed paper at the point where it emerges 
from the reservoir: The lower end of the 

sponge dips into the water of the reservoir. 
Just above the hinges, the plate is formed with a 

head provided with outwardly extending pivot bolts 
which project through curved slots in the side walls 
of a bracket frame hinged to the water reservoir. 
This bracket frame is formed with a heavy handle, 
whose weight, when the bracket frame is thrown to the 
position illustrated, serves to hold the sponge against 
the gummed paper., When, however, the handle is 
thrown forward, the bent plate rocks downward, im­
mersing the sponge in the water. This provides a 

MACHINE FOR MOISTENING GUMMED PAPER STRIPS. 

means for moistening the sponge in case the capillary 
attraction is not sufficient to keep its upper end moist. 

In use it is merely necessary to draw forward the 
desired length of gummed paper, which will be moist­
ened as it is drawn forward, and then to cut it off by 
bending it backward against the V-shaped' cutter 
tormed on the lid of the reservoir. 



� Legal Notes. � 
A WATER STILL INFRINGEMENT CASE.-James W. Hale 

brought an action against the World Manufacturing 
Company for infringement of letters patent granted 
to him for an improvement in water stills for the 
distillation of water for domestic purposes. The Cir· 
cuit Court dismissed the bill, on the ground that the 
water still manufactured by defendant did not in· 
fringe any of the claims of the patent sued upon. 
From this decree the complainant appealed, but the 
Circuit Court of Appeals (127 Fed. Rep. 964) affirmed 
the decision. 

The Hale apparatus is simple enough. It consists 
of three separable parts-a boiler, in which the water 
to be distilled is contained; a collector for the dis­
tilled water, which fits on top of the boiler, and a 
condenser containing cold water for condensing the 
steam, which fits on top of the collector. The essen­
tial and patentable feature of the invention is a ster­
ilizing chamber, consisting of the upper part of the 
boiler above the water, into which air is admitted and 
carried across the surface of the water through the 
steam, to a passage opposite the inlet, through which 
it passes, mixed with the steam, to the condenser. 

The defendant's still is also composed of three separ­
able parts-a boiler, a collector, and a condenser ar­
ranged to fit together in the order named. The col­
lector, however, has no bottom or floor to serve as the 
top of a sterilizing chamber, but the steam rises di­
rectly from the boiler through the central opening 
into the condenser chamber. No attempt is made to 
confine the steam between the floor of the collector 
and the surface of the boiling water, so as to sterilize 
the air by compelling it to pass over the entire surface 
of the boiling water and mingle with the scalding 
steam b efore rising, through the steam pasllttge,- into 
the condenser. 

An examination of the prior art satisfied the court 
that, before Hale took out his patent, patents had been 
issued for water stills consisting of three separable 
parts-a boiler, a collector, and a condenser-and also 
for water stills having air -inlets to admit air for aerat­
ing purposes, and likewise water stills containing pro­
visions for purifying and sterilizing the admitted air. 

Since .there was no attempt to confine the steam in 
a chamber for sterilizing purposes in the defendant's 
apparatus, and for compelling the air to pass over the 
entire surface of the boiling water and mingle with it, 
the essential element of the Hale patent was lacking 
in defendant's device. 

SOME . .ELEMENTS OF PATENT LAw.-In the case of 
Sanders v. Hancock (128 .Fed. Rep. 424) the court 
mid down with such admirable clearness the elements 
of patent law, that we feel prompted to quote below 
a few of the remarks made: It is well setqed that a 
mere conception or idea of a desirable function or re­
sult, resting in the mind, which might be obtained by 
a machine or device, is not invention, either for the 
purpose of obtaining a monopoly, or for the purpose 
of making the defense of prior invention. Invention 
in the legal sense must involve a practical, successful, 
operative device. It must be a perfected invention, 
and either put to practical use, or be clearly capable 
of such use, and the novelty of an invention is not 
negatived by a prior useless process or thing. Nor is 
anticipation made out by a device which might, by 
slight modification, be made to perform the same 
function, if the prior invention were not designed by 
its maker nor adapted to actual use for the perform­
ance of such function. Another well-settled proposi­
tion is that even in a combination patent infringe­
ment is well established whenever the alleged in­
fringing device accomplishes thc:l same result, and 
substantially in the same way.. And mere colorable 
and immaterial difference in the mechanical arrange­
ment and adjustment, or difference in the form of 
parts of thc:l structure, or methods of fastening {)r bolt­
ing such forms together, does not avoid infringement, 
as omitting an element, so long as the same result is 
obtained, and substantially in the same way. Nor for 
similar reasons will an immaterial addition avoid in­
fringement. No rearrangement or transposition of 
the parts or substitution of one thing for another 
avoids infringement, so long as the fact remains that 
the same rc:lsult is worked out in practically the same 
way. 

Attention may be called to the now well-established 
doctrine of the recent cases in regard to combination 
patents, which put those inventions on a different foot­
ing from what the tendency of the reasoning of the 
older cases put them. The older cases are well cal­
culated to create the impression that a combination 
patent must in all cases receive a narrow construction, 
and that such an invention is hardly entitled to the 
benefit of the doctrine of equivalents. It has been 
demonstrated, and particularly in recent years. that 
patents which satisfy in the highest degree the require-
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ments of the . public, and a growing and complex busi­
ness establishment such as ours, are not limited to 
the class called the primary or pioneer patents, but 
include combination patents. Indeed, the practical 
utility, and the change from failure to success, is 
shown in the highest degree in combination patents, 
and in view of this a more liberal attitude is now 
shown toward such patents. In the case of Brammer 
v. Schroeder, 106 Fed. 918, 920-921, 46 C. C. A. 41, the 
result of the more modern cases is restated by Judge 
Sanborn in the following language: "One who invents 
and secures a patent for a machine or combination 
which first performs a useful function is thereby pro­
tected against all machines and combinations which 
perform the same function by equivalent mechanical 
devices. In other words, the term mechanical 
equivalent, when applied to the interpretation of a 
pionc:ler patent, has a broad and gc:lnerous signification. 
This genc:lral rule of law, like c:lVc:lry other principlc:l of 
jurisprudc:lnce, applies c:lqually to all patents, whether 
for combinations, machinc:ls, or combinations of mat­
tc:lr. If, however, one invc:lnts and secures a patent for 
a new combination of old mechanical c:llc:lments, wh}ch 
first pc:lrforms a useful function, hc:l is protectc:ld against 
all machines and combinations which pc:lrform thc:l 
same function by equivalent mc:lchanical dc:lvices, to 
the samc:l extent and in the samc:l manner as onc:l who 
invents and patents a machine or composition of mat­
ter of likc:l primary character. Thc:l doctrine of me­
chanical equivalents is govc:lrned by the same rules, 
and has thc:l same application, whc:ln thc:l infringement 
of a patent for a combination is in qUc:lstion as when 
the issue is over the infringc:lment of a patent for any 
other invention." 

And in the casc:l of Keystonc:l Manufacturing Com­
pany v. Adams, 151 U. S. 139, 14 Sup. Ct. 295, 38 L. Ed. 
103, Mr. JustiCc:l Shiras, sPc:laki�g for the court, said: 
"Where the patented invention consists of an improve­
ment of machines previously existing, it is not always 
easy to point out what it is that distinguishes a new 
and successful machine from an old and ineffectual 
one. But when, in a class of machines widely used, it 
is made to appear that at last, after repeated and futile 
attempts, a machine has been contrived which accom­
plishes the result desired, and when the Patent Office 
has granted a patent to the successful inventor, the 
courts should not be ready to adopt a narrow or astute 
construction fatal to the grant." In the case of West­
inghouse v. Boyden Power Brake Company, 170 U. S. 
537, 18 Sup. Ct. 707, 42 L. Ed. 1136, Mr. Justice Brown, 
speaking for the court, said: "The fact that this in­
vention was first in the line of those which resulted in 
placing i,t within the power of an engineer, running a 
long train, to stop in about half the time and 'half the 
distance within which any similar train had stopped, 
is certainly deserving of recognition, and entitIes the 
patent to a liberality of construction which would not 
be accorded to an ordinary improvement upon prior 
devices." In another of these Westinghouse cases, 
namely; Westinghouse Air Brake Company v. New 
York Air Brake Company, 63 Fed. 962, 11 C. C. A. 528, 
Judge Shipman, giving the opinion of the Circuit 
Court of Appeals for the Second Circuit, said: "It is 
not important now to determine the grade of its 
pioneership, and whether it may be classed in the list 
of those inventions which are of the highest rank; 
but it was an invention created to achieve great neces­
sities and overcome great hindrances, and was one of 
wide breadth. A court would not be justified in 
adopting a 'narrow or astute construction' which would 
minimize the character of the invention, leave its real 
scope open to trespasses, and thus be 'fatal to the 
grant.' " 

PROCURElIIENT BY FRAUD-REMEDY OF ACTUAL INVENT­

oR.-The Standard Scale and Foundry Company filed 
a bill in equity to enjoin McDonald from the use of a 
certain patent, and for an accounting to the complain­
ant. The substance of the bill is that in 1901 one 
Darius M. Orcutt invented and perfected a wagon 
scale, known as the "PitIess Scale; " that said 
Orcutt was employed in 1901 by the defendants to 
superintend the manuJacture and sale of wagon scales 
at their factory in this State, during which time he 
made and applied the discovery in question; that he 
filed an application for a patent on his invention, and 
that he was afterward informed, and for the first time 
learned, that the Commissioner of Patents, on an ap­
plication for letters patent for said invention thereto­
fore filed by two of the defendants, had granted the 
defendants letters patent therefor, issued on the 17th 
day of February, 1903; that the said patentees were 
not the original and first inventors of said device, and. 
that they had obtained the same by fraudulent repre­
sentations to the Patent Office, and in fraud of the 
rights of the first and original inventor; and that the 
complainant became the owner of all the rights and in­
terest of Orcutt in said invention, by a proper deed of 
assignment, which had been duly filed in the office of 
the Commissioner of Patents. 

To this bill the defendants demurred. 
The question to ·be decided was where A claims to 
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be the original Inventor of a patentable device, for 
which he is entitled to a patent from the United States, 
and B has wrongfully and surreptitiously, in fraud 
of the rights of A, obtained a patent from the govern­
ment for the invention, has he a standing in a court 
of equity to enjoin B from the use of the patent, and 
for an accounting? 

"As the exclusive right of the inventor to the use 
of his invention does not exist at common law, but 
depends alone upon legislative action, Congress has the 
power to prescribe the method and procedure by which 
such exclusive right shall be obtained. To this end, 
Congress has created a department known as the Pat­
ent Office, to which is committed the whole matter of 
procedure in obtaining patents. To that department 
the' original inventor must first make his application 
for a patent, accompanied with suitable speCifications, 
and certain descriptive, intelligible data. These are re­
ferred by the commissioner to a designated board of 
examiners, who, by reason of their learning and ex­
perience in such matters, are experts, presumably pe­
culiarly qualified for determining whethc:lr the given 
device possesses the requisite qualities of an invention, 
as distinguished from mere mechanical skill; whether 
or not it be a practicable and useful device; and 
whether it has been anticipated in use by some other 
invention, or confiicts with some other patented grant. 
It does seem that it never was the mind of Congress 
that the inventor, without complying with the statu­
ory scheme of submitting his claim to the Patent Office 
for its action thereon, could go into a United States 
court in the first instance to have determined the ques­
tion of his right to a patent, and the exclusive use of 
the claimed invention." 

"The bill discloses that, prior to the issuance of the 
patent to the defendants, the application of Orcutt to 
the Patent Office for a patent was filed. This brought 
the case precisely within the provision for a patent, 
confiicting with a 'pending application'; thus devolving 
upon the commissioner the duty imposed by the statute 
to give the required notice and proceed to the hear­
ing, etc. While the bill is silent as to whether 01' 

not the commissioner observed the statute in this re_v 
spect, the .presumption is always to be indulged that 
the public officer did his mandatory duty." 

"As persuasive proof that it was never contemplated 
by Congress that the mere claimant to an invention 
not patented, without more, could maintain a suit in 
equity against the patentee, is the provision of section 
4915 of the statute [U. S. Compo St., 1901, p. 3392] 
which provides as follows: 

" 'Whenever a patent on application is refused, either 
by the Commissioner of Patents or by the Supreme 
Court of the District of Columbia upon appeal from 
the commissioner, the applicant may have remedy by 
bill in equity; and the court having cognizance thereof, 
on notice to adverse parties and other due proceedings 
had, may adjudge that said applicant is entitled, ac­
cording to law, to receive a patent for his invention, 
as specified in his claim, or for any part thereof, as 
the facts in the case may appear. And such adjudica­
tion, if it be in favor of the right of the applicant, 
shall authorize the commissioner to issue such patent 
on the applicant filing in the Patent Office a copy of the 
adjudication, and otherwise complying with the re­
quirements . of law. In all cases, where there is no 
opposing party, a copy of the bill shall be served on 
the commissioner and all expenses of the proceeding 
shall be paid by the applicant, whether the final deci­
sion is in his favor or not.' 

"This statute shows that while Congress required 
the inventor to submit his claim for patent, in the first 
instance, to the patent department of the government, 
it did not intend that so valuable a thing as the in­
ventor might obtain through the grant of a patent 
should be subject to the final arbitrament of that de­
partment. Why should Congress thus declare that, if 
the application for a patent should be refused either 
by the Commissioner of Patents or the Supreme Court 
of the District of Columbia, 'the applicant may have 
remedy by bill in equity,' if such remedy existed even 
in advance of any such adverse action by the Com­
missioner of Patents or the Supreme Court of the Dis­
trict of Columbia? The enactment would have been 
an act of supererogation." 

"As only the exclusive owner is entitled to call in 
question the use of his invention by a third party, and 
he cannot be such exclusive owner with such right 
until he has obtained a patent, it should follow that the 
complainant is not entitled to call upon the defendants 
for an accounting, and to enjoin them from the fu'rther 
use of the invention, until it has obtained the statutory 
evidence of such exclusive right, which is a patent. 
Whether or not the complainant, in the event it obtains 
such patent, can compel the defendants to account for 
profits earned by them prior to the grant of a patent to 
the complainant, is not involved in this litigation. 
As the court has the right to assume that the com­
plainant is prosecuting his application before the Com­
missioner of Patents as the statute contemplates, what 
is here held is that this suit is premature." 

The demurrer was therefore sustained. 
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RECENTLY PATENTED INVENTIONS. 

Electrical Devices. 

COUPLING FOR ELECTRIC WIRES.-R. 

G. CASTILLO, Mexico, Mexico. In this patent 
the invention relates particularly to improve­
ments In couplings for trolley-wires of electric 
railways, an object being to provide a coupling 
of simple construction and so arranged that 
should a trolley-wire break and its end fall to 
the ground the fallen section will be wholly 
cut out of electrical connection, and thus pre­
vent the possibility of accident from an electric 
current. 

-

ELECTRIC BLOCK-SIGNAL SYSTEM.-T. 
SILVENE, Victoria, Canada. This signal is in­
tended for use upon railways. Mr. Silvene's 
object, more partiC!llarly, is to produce a neat, 
reliable, and simple system whereby a train 
may automatically display a danger-signal in 
the block upon which it stands and In the 
block ahead and may automatically display 
a safety-signal in a block to the rear. The 
system is applicable to single or double tracks. 

ELECTRIC SIGNAL SYSTEM.-O. ERNST. 
Larchmont, N. Y. The invention relates 
to electric signaling, and more partlc,,­
larly to the production of a simple and 
reliable signal for use in connection with 
electric railways and adapted to warn the 
engineer at the power-house and the motor­
man whose train happens to be near the 
seat of trouble upon a particular part of the 
line. 

TROLLEY.-J. A. LAVERY, New York, N. Y. 
In this patent the invention has reference 
to improvements in trolleys used In connection 
with the overhead wires of electric railways, 
an object of the inventor being the provision 
of a simple and novel means for preventing the 
accidental displacement of the trolley from 
the wires. 

Hardware. 

MITER-BOX.-J. J. MARRS, Harrison, Ark. 
In this Instance the Invention relates to wood­
sa wing; and the object is the provision of a 
new and Improved miter-box adapted to be 

djusted to allow the user to accurately pro­
lce on the side or face of the timber or 
ber wol'k a cut of any desired angle. It is 

understood the box may be used for other 
purposes. 

Hydraulics. 

HYDRAULIC PRESS.-P. W. FULLER, 
Dorcbester, Mass. This invention pertains 
to improvements in hydraulic presses or slm­
Illatly-actuated devices, an object being to 
provide a press of very simple construction in 
which two different liquids are employed In 
connection with an equal arm-lever, whereby 
a press of great efficiency is provide'!. 

MECHANISM FOR RAISING LIQUIDS 
FROM DEEP WELLS.-T. I,'. MoRAN, De 
Young, and F. J. MOSER, Kane, Pa. This in­
vention relates to mechanism for raising 
liquids from deep wells. The air pipe is 
provided at its lower end with a self-closin .. 
valve wbich cuts off egress of air as soon 
as the pressure thereof within the air pipe 
drops below a certain limit. A casing en­
circles the air pipe, and is provided with an 
inlet valve so disposed that the fluid in the 
well maintains a constant level and the forma­
tion of paraffin Is reduced to a minimum. The 
well is provided with sand traps which pre­
vent evil effects from the inflow or sand. 

Lighting and Heating. 

CARBURETER.-D. D. RANNEY, Payette, 
Idaho. The aim of the Invention is the pro-_ 
vision of a new and improved carbureter, very 
effective in operation, and arranged to cause 
a proper vaporization of the oil and the 
mixing of the oil-vapors with air to insure 
the formation of a rIch and readily-combustible 
gas. 

MINER'S CANDLESTICK.-E. W. PACKER, 
Mace, Idaho. In this instance the Invention 
has for its object to provide a candlestick 
formed entirely from wire of novel slmpl" 
form that adapts the candlestick for every 
convenient use and greatly cheapens the con­
struction, the Invention being well adapted 
for use in mining for metals that are con­
tained In quartz rock. The wire may be of 

MECHANICALLY-ACTUATEO ORGAN.­

C. I. D. LOOFF and F. A. KNAPP, Brooklyn, 
N. Y. The object of this invention Is to 
provide a new and Improved mechanically­
actuated organ arranged to play a number 
of long pieces of music successively without 
requiring a change of note-s4eet, the organ 
being more especially designed for use on 
merry-go-rounds and in halls, pleasure grounds, 
and other places of amusement. 

BOTTLE-CORKING MACHINE - J. F. 
SCHNEIDER, New York, N. Y. This invention 
relates to improvements in bottle-corking ma­
chines in which the several operations are 
automatically performed by the act of plac­
ing the bottle in the holder; that Is, on the 
introduction of a bottle the machine is started, 
the bottle is raised, the cork Is fed to a 
position over the bottle, and the cork driven 
in, after which the machine Is thrown out 
of gear and stops, so that the corked bottle 
may. be removed by an operator. 

BOLT-TURNING HEAD.-E. DEK. JACK­
SON, Altoona, Pa. Mr. Jackson's invention 
has reference to improvements in devices for 
turning bolts, rivets, or the like, an object 
being to provide a turning-head by meanS 
of which the work may be rapidly done and 
which may be quickly adjusted for different 
sizes of bolts. 

MACHINE FOR GRINDING CUTTERS.­
E. SCHROEDER, lSew York, N. Y. The object 
of the invention is to provide a new and im­
proved machine more especially designed for 
accurately grinding rotary cuUers-such, for 
instance, as is used In a fleshing and shaving 
machine for raw or dressed furs or skins, :(01' 
which former Letters Patent have been granted 
to Mr. Schroeder. The operations of this 
machine do not require the employment of 
highly-skilled labor. 

APPARATUS FOft COALING BOATS.-H. 
D. STEARNS, New Orleans, La. In this case 
the Invention relates, geuerally stated, to 
apparatus arranged on a coal-barge employing 
coal elevating and discharging means and 
suitable power means, also on the coal-barge, 
adapted for operating the elevating and dis­
charging means. Coal breaking and weighing 
devices form a part of the apparatus as a 
whole. 

GRINDING-MILL.-G_ C. PRENZEL, Frank­
lin-, Tenll. This invention relates to Improve­
ments In mills designed for use In connection 
with roller flour-mills, and particularly 
adapted for grinding pure middlings, fine flat 
middlings, flat tailings, and low grade stock, 
an object being to provide a machine by 
means of which the work may be rapidly and 
thoroughly done. 

Of Intere"t to Farmers. 

AUTOMATIC GATE.-R. BOLINGER, Sheri­
dan Lake, Col. Operating means in this gate 
act gradually in opening and closing it, avoid­
ing jars and shocks. Springs transmit move­
ment of operating devices to tpe gate so that 
movement of the gate will be gradual and 
shockless and the pull of the devices will 
not be exerted directly on tI�e gate but on 
the springs and through these to the gate. 
Means are provided so that whether the de­
vices are pulled quickly or slowly the gate 
will move at about the same speed. Means 
provIde that the gate will be opened and 
closed by the springs with ample time for 
both movements. 

REEL FOR PLANTERS.-J. H. GROOTERS, 
Allendorf, Iowa. The Invention relates to an 
attachment to planters of that type which i. 
provided with a guide wire, chain, or cable, 
one end of the wire, chain, or cable being 
adapted for attachment to a stake fastened 
to the ground at one end of a proposed row, 
the other end of the wire, chain, or cable 
being adapted for attachment to a reel 
mounted to rotate at the rear of the rna-
chine, and is a division of the application fot 
an Improvement In planters formerly filed by 
Mr. Grooters. 

PLOW.-W. T. GEORGE, Fayetteville, Tenn. 
In this case the invention relates to improve­
ments In reversible double-shovel plows, an 
object being to provide a plow of this char­
acter so arranged that changes can be quickly 
made to place either shovel in advance of 
the other while plowing on a side hill, so that 
the dirt will be thrown in the same direction steel or iron of any suitable gage. 

HEATER.-B. r. MAHON, Sanborn, Iowa. 
in both furrows. 

The object of the Invention is to provide a MA.CIIINE FOR PULLING STALKS.-G. 
water and air heating attachment for stove- M. KIRKPATRICK, Enrus, Texas_ The purpose 

pipes, the same being in practice applied to in this Instance is to provide a machine for 
the pipe at any de�;Ired point and generally pulling up corn and cotton stalks by the 
In a room separate from that in which the roots and breaking the stalkS' In small pieces 
stove or furnace Is located. The attachment and to provide a construction wherein the 
utilizes the heat derived from the products stalks will be guided to the pUlling-section of 
of combustion passing through the pipe and the machine and the pulling-section may be 
is adapted to contain water, whict. may be adjusted to suit the average height of the 
drawn otT for any purpose and at the same stalks and bodily raised and lowered at any 
time radiate heat into the apartment. time to permit the pulling-section to be car-

ried out of the way of obstructions. 

Machines and Mechanical Devices. 

APPARATUS FOR TREATING NEGATIVES 
AND PRINTING-PLATES.-W. G. THORP]], 
St. Paul, Minn. In this patent the invention 
is an improved apparatus for drying photo­
graphic negatives after developing and for 
treating half-tone and other printing plates 
by means of an etching solution to produce 
a rellef-snrface thereon and -by subsequently 
developing and washing such snrface. 

Pertaining to Vehicles. 

AXLE-OILER.-J. C. LAMBERT, Tonica, III. 
Mr. Lambert's invention has reference to 1m· 
provements in oilers for vehicle-axle skeinS, 
an object being to provide an oller of simple 
construction and consisting of few parts and 
that can be readily removed or replaced with 
the hub-nut without Interfering with tbe 011 
In the cup. 

CARRlAGE-TOP.-L. C. SHIPLEY, New In any desired adjustment. The construction 
York, N. Y. In this patent the invention re- Is simple and easily operated. 
lates to improvements in carriage-top frame�, 
an object being to provide a frame so con­
structed as to fold compactly when not In 
use. In folding the several standards swing 
inward toward each other, and the several 
members when folded He on studs. The in­
vention is not confined to a carriage-top, as 
it may be used for awnings on boats or other­
wise placed. 

Hallways and Their Acce,."orles. 

COUPLING FOR AIR-BRAKEl HOSE.-A. 
F. ALLAN and J. A. LENHOFF, Wilmington, 
Del. These coupling improvements are upon 
a. device for which the inventors - were allowed 
a former patent, and provide spring-supports 
for the locking-terminals of the hose con­
nected with the air-brake, which supports serve 
to hold the terminals in correct position when 
uncoupled and assure coupling of opposing 
locking-terminals, which terminals when 
coupling is effected are in proper alinement, 
occupying certain positions, according to 
whether the couplings of opposing cars are 
the same distance from the ground or higher 
or lower than the other, In which position 
they are held while coupled by means at the 
outer end of the locking-terminals. 

CUSPIDOR FOR CARS . ..,..R. T. CUMMINS 
and O. P. lVIE, Sheffield, Ala. The object of 
this invention Is to provide novel details of 
construction for a stationary cuspidor located 
between seats oi a passenger railroad-car and 
which Is self-closing at its upper end, is 
convenient to open for use by the occupants 
of either seat, Is open at its lower end, Is 
readily cleansed, Is strictly sanitary, and af­
fords a. necessary accommodation to the trav­
elera. 

Of G:eneral Intercst. 

BANANA-HOLDER.-E. W. LYONS, Chicago, 
Ill. The invention relates to improvements In 
devices for holding bananas or similar fruit 
for transportation, an object being to pro­
vide a device for this purpose of simple 
construction, inexpensive, and In which fruit 
may be readily handled without danger of 
breakage or other damage. The distance be­
tween the bag an<'l the supporting-frame pre­
vents danger of the fruit coming in contact 
with the frame. 

INVALID-BED.-J. HALL and HATTIE A. 
PADDLEFORD, North Monroe, N. H. This in­
vention permlt$ an Invalid occupying the bed 
to void excrement, liquid or solid, while in 
a sitting or reclining posture through the bed­
bottom and mattress into a receptacle held 
beneath the bed in a conveniently-removable 
manner. It enables a bedfast invalid to re­
ceive medical treatment for diseases of the 
womb and uterus, such as the application of 
douches, and also to afford means for bathing 
feet and lower limbs without exposing other 
portions. 

WINDOW-SCREEN.-T. A. FOUST and- W. 
A. HUNTER, Pittsburg, Pa. This invention 
refers to Improvements in window-screens for 
excluding flies and other insects, an object 
being to provide a screen and novel attach­
ments whereby the screen may be moved verti­
cally in the window-casing and held at any 
desired adjustment and also be swung hori­
zontally with relation to the casing. 

FLUE OR DUCT.-H. H. LAws, New York, 
N. Y. In this patent the object is to provide 
a flue or duct made in secMons adapted to be 
readily united and securely fastened together 
and ai-ranged to present a smooth connection 
a t the joint of the sections, to reduce the re­
sistance to the fluid passing through the flue 
or duct to a minimum, at the same time 
strongly reinforcing the sections at the joint. 

FASTENING FOR SECTIONAL TUBING. 
- 0 . P. I:IUCKLAND, Liberal, Kan. Mr. Buck­
land's Invention relates to Improvements in 
fastenings for the sections of tubing-such as 
well-casings, conductor-pipes, and the like­
an object being to provide a fastening of 
simple construction and which wllI give 
strength to the joints between sections and 
prevent collapsing or telescoping under pres­
sure. 

DOOR-FASTENER.-W. Box, Yankton, S. 
D. The aim in this improvement IS to pro· 
vide a fastener of novel construction that 
may be readily carried in a person's pocket 
or baggage and that may be quickly applied 
to' a car to fasten a door, the lock, or other 
fastening device of which may have become 
defective or WhDlly omitted. 

MEASURING DEVICE FOR GARMENTS. 
-A. D'ALEssIO, New York, N. Y. This de­
vice has arbitrarily-arranged scales thereon 
to be read in connection with charting of 
garments, which device may consist of a 
member fDr determining the measurements of 
garments for men and one for women, or 
wherein the two members, which may be in­
dependent, are arbitrarily connected by links 
or equivalents in a detachable manner, so 
that the two members will not become sepa­
rated, although one is used independently of 
the other. 

CALIPERS OR DIVIDERS.-F. H. CAWLEY, 
Vancouver, Canada. Mr. Cawley's Invention 
Is an Improvement in calipers, dividers, and 
the like-such, for instance, as compasses; 
and It consists In the novel constructIon and 
combination of parts whereby the legs are 
supported - and may be adjusted and secured 

Designs. 

DESIGN FOR A PICTURE-FRAME.-V. 
GRAZZINI, New York, N. Y. This ornamental 
design consists of a life-buoy circle within 
which is placed an oval picture holder, grace­
fully tied about the oval and across the buoy 
at four equi-distant points with a band of 
four ropes. The design is wholly nautical. 
At the bottom of the buoy is an anchor and 
cha.in, and above at each side a pole with 
a flag. 

DElSIGN FOR A HANDLE FOR MIRRORS, 
BRUSHES, OR LIKE TOILET -ARTICLmS.­
S. A. KELLER, New York, N. Y. In this or­
namental design the graceful figure of a 

woman half draped constitutes the handle. 
The arms are extended, the head poised side­
ways and backward, and spreading a wealth 
of hair. The extremity of the figure vanishes 
below into scroll work. Mr. Keller has pat­
ented another design. It comprises a handle 
for mirrors, brushes, or like toilet articles, 
and the ornamental features are the head 
and bust of a woman, the head bonneted and 
the body disappearing Into ornamental scroll 
work, the latter poInted with flowers. 

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

Busintss and Ptrsonal Wants. 

READ THIS COLUMN CAREFULLY,-You 
will flnd inquiries for certain classes of articles 
numbered in consecutive order. If you manu­
facture these goods write us at once and we .... ill 
send you the name and address of the party desIr­
ing the information. In every ease it is neces­
sary to give the number of the inquiry. 

MUNN &; CO. 
-----------------

Marine Iron Works. CbIC8Jl'O. Catalogue free. 
Inqnlry No. �600.-For manufacturers of small 

ice machinery. 
AUTos.-Duryea Power Co., Reading, Fa. 

Inquiry No. �60�o-For the necessary castings. 
etc .• with which to build an engine tor an automobile. 

'I U. S." Metal Polish. Indiana.polis. Samples free. 
Inqlliry No. 1i602.-For a fI I'm manufacturing 

�rJ>d�. and pasteboard boxes and containers of various 

For bridge erecting engines. J. S. Mundy, Newark. N. J. 

Inquiry No. 1i603.-For a firm making tin cans. 
boxes and containers of same material. 

If it Is a paper tube we can supply it. Textile Tuhe 
Company, Fall River, Mass. 

Inquiry No. �604.-For manufacturers of Iron 
work in bridges. girders, wire-rope transmission, 
pumps, motor cafS and vehicles, etc. 

Sawmill machinery and outfits manufactured by tbe 
Lane Mfg. Co .. Box 13. Montpelier, Vt. 

Inquiry No. �601i.-For manufacturers of malle· 
able iron c""tlngs. 

American inventions negotiated in Europe. Wenzel 
& Hambur!!er. Equitable Building. Berlin, Germany. 
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In buying or selling patents money may be saved 
and time gained by writing Cbas. A. Scott, 340 Cutler 
Building, Rochester, New York. 

Inquiry No. �60" -For makers of the J. Slegley 
patented planes. 

The largest manufacturer in the world of merry-go­
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker. Abilene, Kan. 

ce�It2:"�'cls� gan�t!��d-;'��� f��;g:��ues of stamped 

Sbeet metal. any kind, cut. formed any shape. Die 
making, wire forming, embOSSing, lettering', stamping, 
punching. Metal Stamping ':0., :..nagara Falls, N. Y. 

Inquiry No. �609.-For makers of !<rading ma­
chinery, also machinery for building large irrigation 
ditches. 

The celebrated" Hornsby-Akroyd '.' Patent Safety 011 
Engine is built by the De La Vergne Maohine Company. 

Foot of East l[�tb Street. New York. 
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or more, length 1 yard or more. 
Partners for F reill'n Patents Wanted.-Incubator· 

bro.oder, a money·making combination. Entirely new 
principle. Half interest. Cbas. H. Sperle. Bound 
Brook, New Jersey. 

Inquiry No. 1i611.-For machinery for makin!! 
covers for paper •• blocks/' such as are used to roll or 
wind fibbon upon in sUk ribbon establishments. 

I have a patent on a new hook and eye, that I want 
to place with some manufacturer to make aDd market, 
on liberal terms. 

W. A. Maxwell, Marianna. Fla. 
Inqniry No. 1i612.-E'or makers of round paper 

boxes for insect killer. 
Manufacturers of patent articles, dies, metal stam p­

Ing, screw machine work, hardware speCialties, machin­
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street. Chicago. 

Inquiry No. 1i613.-For manufacturers of station­
ary gas engines. 

FOR SALE.-Patent, New Device. Memorandum and 
Bealls frequently used" attachment for desk te1ephones. 
Sheet metal cheaply manufactul'ed. Mail order house!, 
light manufacturers and others i�vestigate. 

Inventor, 235 Boston Block, Minnea.polis, Minn. 
Inquiry No. �614.-For makers of paint-grlndln!< 

machinery. 
Superintendent wanted for manufacturing plant. 

Must be competent to take charge of machine shop­
wood-working and foundry. A hustler and good organ­
izer. References wanted. Superintendent, Box 773, 
New York. 

fO�'}��t�Jes� �on��fl�(rb��n,:�k,:'::e�fcr����
rlcal clocks 

W.ANTED.-To manufacture on reasonable terms anya 
thing In wood or metal. First-class facilities tor manu· 
facturlng and shippmg. Satisfaction guaranteed. Send 
samples for estimate. Wayland Incubator & Manuta.,. 
turing Co .. Wayland. N. Y. 

Inqnlry No. �616.-For power bOiler manut&Ci 
ture.,!. 
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In almost everything which a person engaged I the method of operation, while generally slight. 
in teaching needs to enable him to carry on ed,is also of 'high importance. It has been the 
his work. aim of the writer t .. show how the costly evils 

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

no attention will be paid thereto. This is for 
our information and not (or publication. Beferences to former articles or answers should give date of paper and page or Dumber of question. Inquiries not answered in reasonable time should be repeated; correspondents will bear in mind that Borne answers require not a little research, and, 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 adver­tised In our columns will be furnlsbed with addresses of houses manufacturing or carrying the same. 
Special Written Information on matters of personal 

rather than general interest cannot be expected without remuneration. 
Scientific AmericE'.n Supplements referred to may be bad at tbe office. Price 10 cents each. Book. referred to promptly supplied on receipt ot price. Mineral. sent for examination sbould be distinctly markpd or labf>led. 

(9403) R. C. says: Will you please 
answer these questions In the "Notes and 
Queries" column of your valuable paper, the 
SCIFlNTIFIC AMERICAN: 1. What would be the 
result if an electric arc be attached to a 110-
volt incandescent lighting circuit in a build­
ing: \Vould any fllses be blown or Incan­
descent lamps be burned out: A. An arc has 
a drop of about 45 volts in it. If the r��t 
of the apparatus covers 5 volb" there wilt"be 
a drop of 50 volts In the lamp. An arc lamp 
is rated for ten amperes. This would imply 
about 5 ohms In the lamp. Now if such a 
lamp is put directly across a 110-volt circuit, 
it will take 22 amperes' and there will be 
trouble directly. A short circuit will be es­
tablished, and either fuses will give way or 
fire be set from hot wires. Incandes­
cent lamps may receive a rush of current if 
on the same lines and be burned out. 2. Are 
there any advantages of electric welding over 
other methods of welding: A. An electric weld 
Is made in less time than you can describe it. 
'l'here is no burning, the heat does not ex­
tend through the metal, the machine is com­
pact, there is little or no danger of fire, etc. 
There are many advantages in electrical weld­
ing. By It, scrap can be joined up into bars 
without remelting and forging. The weld is 
neatly made. 3. Will you explain what Is 
meant by the term carbureter as applied to 
gasoline engines: A. A carbureter is a de­
vice In which air, or coal gas or hydrogen Is 
passed through or over a hydrocarbon liquid, 
such as naphtha, in order to impregnate it 
with the vapor of t\1e naphtha. The mixture 
is theI\, burned or el'ploded. You will find in 
Hiscox's "Gas, Gasoline and Oil Engines," 
which we send for $2.50, a full description of 
thes,e.-lj.pparatus as found in engines. 4. 

Would there be any Induction of current if 
insulated bell wires should cross insulated 
electric lighting wires: A. If one wire lies 
across another at right angles, there will be 
very little InductiOll from one to the other. 
If a wire lies along another In which there 
Is an alternating current flowing, there will 
be a strong Induction ih the second wire. 

(9404) B. B. says: A., who has never 
been 200 miles north or south of Kalamazoo, 
claims that in the Arctic Circle the "midnight 
sun" Is to the north and your shadow falls to 
the south. B., who has been inside the Arctic 
Circle, Klondyke, etc., claims that he saw 
the sun to the south and that his shadow 
fell to the north (midnight, of course). Who 
Is right: A. When the sun is seen at mid­
night from any pl�ce In the northern hemi­
sphere, it is seen to the north above the north­
ern horizon. Thousands go every June to see 
the midnight sun from Norway. Shadows then 
fall to the south at midnight. This can only 
be seen on or within the Arctic Circle. At 
noon the shadows would fall to the north as 

ameter: A. P-or deepening a well with a cais­
son through quicksand, pressure should be ap­
plied to the top of the caisson to continually 
force It a li ttle 'below the sand bottom in 
order to protect the workmen or appliances In 
excavating the sand within the caisson. Stud­
ding may be set around and resting on the top 
of the caisson, extending above the top of the 
well and loaded with snfficlent weight to sink 
the caisson while the excavation is progress, 
ing. A sand pump or any convenient device 
may be used for removing the sand. A moderate 
pumping of the well may be done to relievc the 
resistance at the bottom of the caisson by in­
flow of the sand, which if too free, should be 
stopped by keeping the water at full height. 
The caisson may be made of oak or cypress 
staves with hoops on the outside and angle­
iron bracing hoops on the inside, or may be 
made of three-sixteenths iron or steel with 
angle-Iron hoops on the inside for bracing. 
There Is considerable economy in the jacketing 
of your boiler and for home-made work we 
recommend to inclose the sides with an 8-lnch 
brick wall to just above the center line of the 
shell and under the smoke jacket and front to 
make an air-tight chamber, then plaster the 
top of the boiler with ashes or sand and as 
little clay as will make a light plaster. As­
bestos felt plaster would be better and would 
stick to all parts of the boiler, requiring no 
brick walls. 

(9407) G. A. B. says: 1. Why is it 
you can place the hand without Its being 
burned, on the bottom of a vessel containing 
boiling water and as soon as the water ceases 
to boil the hand will sull'er a severe burn: A. 
A vessel containing boiling water can usually 
be held on the hand if the person has a good 
thick skin from labor or exercise, for a short 
time; just about long enough for the water 
to stop boiling. If the bottom of the kettle 
is covered with soot, which is a non-conductor 
of heat, it can be held longer than if it is 
clean metal. We do not think the fact that 
the ,water ceases to boil about the time the 
burn is felt has anything to do with the burn; 
It is a coincidence, merely. 2. Why Is It that 
water boils, seemingly, easier In an old tin 
vessel than in a new one? A. Water bolls 
sooner In a kettle with a rough,' unpolished 
bottom than in one with a smooth, polished 
bottom. Hence it boils easier in an old tin 
than in a new one. 3. Why can you cut glass 
with shears under water: A. When glass is 
cut under water with shearS' the water seems 
to take the shock and hold the glass, so tbat 
the glass Is chipped off without cracks running 
across it as we ordinarily see them do. 4. Is 
the temperature of steam at the bottom of the 
liquid boiling at a higher temperature than 
that at the surface: Does the temperature 
of the ste.am on the bottom vary with the 
depth of the liquid: Else what ·has the super· 
incumbent liquid to do with the vapor press­
ure? A. Boiling takes place when the satu­
rated vapor has a pressure equal to the atmos­
pheric pressure at the time. Since the elas­
ticity of the vapor is then the same as that 
of atmosphere, the vapor may be formed any­
where within the mass of the liquid. The bub­
bles formed below the surface rise through 
the liquid and the act Is called boiling. Unless 
the fire is very hot, the entire mass, kettle 
and all, is of too same temperature, that of the 
boiling point of the liquid. We do not under­
stand that the depth of the liquid influences 
the temperature of the boiling point to any 
extent. 5. Is there any truth in the state· 
ment that liquids when hot and thrown into 
the air on a cold day will _ fall frozen, while 
liquids not heated will not do so: A. Water 
that has been boiled, al'd by this means de­
prived of its contained air, freezes more 
easily' than water in its natural condition. 
But it must be exuremely cold for water which 
Is thrown Into the air to fall In the frozen 
condition. It hardly seems credible, though 
water blown as spray often freezes as it strikes 
upon some surface. TheSe drops are quite 
minute and the water is already at Its freezing 

nsual. smce the sun 
south. 

would then be to the point when it strikes. 6. Why will not the 

(9405) P. D. McC. says: 
leaves of an electroscope (gold leaf) remain 

Will you diverged: Is there a remedy for it: A. An 
electroscope ghould have Its metallic parts 
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�i!� tlon of 011 on the 8urface of the sea In a utes if the air of thp room Is reasonably dry. storm In preventing the waves from breaking The glass of the instrument ghould be clean is explained by the great S"urface viscosity of 

oil. It covers the water with a film which is and dry also. We know of no other remedies 

more viscid than the water, imd holds 'the' £or an electroscope which does not retain Its 

waves from combing and breaking over a charge. 7. What could cause an electrolytic 

ghip. The surface of the oil is more tena- machine to cease working, after a few minutes: 

cious than that of water, and Is not readily Could anything save a farl In potential cause 

broken into surf by the pressure of the water this? A. You ask, "'Vhat could cause an elec­

from below. We should Plot express the ac- trolytic machine to cease working:" We take 

tlon as quieting the disturbed waters, but 11: that you Intended to write "an electrostatic 

as' we have done above. 'fhe seas stili roll, maehlne." These machines eas'ily lose their 

but they are smooth on the surface and do charge by the action of the, air, dampness 

not break over the vessels. Ships can ride principally. The remedy is to have the plates 

the seas with safety in this' manner. in a glass case and keep calcium chloride in 

NEW BOOKS, ETC. 
THE MECHANICAL ENGINEER'S REFERENCE' 

BOOK. By Henry Harrison Suplee, 
B.Sc., M.E. Philadelphia: J. B. Lip­
pincott Company, 1904. 16mo.; pp. 
834. Price, $5. 

Of making many engineer'S' pocket books 
there is no end, but It Is seldom that we are 
fa vored with one which stays on the editor's 
desk for constant referenee. Mr. Suplee has 
shown a large grasp of the subject and has per­
formed his task In an exemplary manner, and 
we consider that it is Indispensable to every 
one who is In any way concerned with me­
chanical engineering, or civil engineering for 
that matter. It Is Impossible to note th-e In­
dividual contents, but it is safe to assume that 
practically all the engineering data that are 
required are at hand. The book is a labor 
saver, and the "short cuts" are excellent. Tue 
book has thumb Indexes, and Is substantially 
bound. It Is worthy of an extended sale, and 
we do not doubt that It will be a most wel­
come addition to the library of the engineer, 
old or young. 
THE METRIC FALLACY. BY' Halsey and 

Dale. New York: D. Van Nostrand 
Company, 1904. 8vo.; pp. 231. Price, 
$1. 

of incomplete combustion, the loss Of 'coal and 
coke removed in the ashes, and the escape of 
heated gases, may be remedied by scientific -op­
eration and manipulation. The chapter 8etting 
forth the valuable features of "washed" coal 
deserves the careful consideration of firemen, 
engineers, and proprietors. 

CHEERFUL AMERICANS. By Charles Bat-
tell Loomis. New York: Henry Holt 
& Co., 1903. 8vo.; pp. 300. Price, 
$1.25. 

'''Cheerful Americans" is a volume of short 
stories In Mr. Loomis's usual cheerful style. 
All the yarns have appeared at dill'erent times 
In different well-known periodicals, and are 
here collected and reprinted for the delectation 
of Americans who are already cheerful, and 
the conversion of th08"8 who are not. The 
humor -is of the quiet, good-natured kind, de­
pendent as much on character as on situation. 
The fads and follies of humanity are sketched 
for our amusement, but there Is nothing caustic 
or cynical In the manner of their presentation. 
We II-executed drawings by popular ilIustrators 
heighten the enjoyment of the reader. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

May 31, 1904. 

AND EACH BEARINO THAT DATE 

[See note at end of list about copies of these patents. 1 
• 

The chief points which the writer endeavors 
to maintain are these: That, as shown by the 
e>;perlence of other countries, the changing of 
a people's system of weights and measures is 
a task of el'lOrmOU8 difficulty. attended by wide­
spread confusion; that the retirement of the 
inch and the substitution therefor of the milli­
meter involves the destruction of all mechani­
cal standards; that the prosperity of foreign !��Jo�rg.;J<t��'!:t_��r��IR�se:e:�Ju��ki�g 

761,542 

trade in nowise requires the adoption of the same, organic, H. Schrader ........... 761,412 

metric system as a basis of manufacture; that !gg��fve���;�eg ��daJis:':ib�in�O!t�!�;"t�'s: 
761,149 

the system has for Industrial purposes no such A. Jeffery . . .............. . ...... .. . .. 761,301 

superiority as is claimed; and that the claims Air brake, railway automatic, Flanders & 
for the saving of time in calculations and in All' ��:�se�n vej,i�ie': "i. "w'" W''':lte�::::::::: +�U�� 
the school life of children are completely Air compressor, H. M. McCall .. ... . .. .. . . .  761,598 

negatived by the certainty that, here as else- !�U:l� i���te��d���t ���hi�:�'v�gef·&B�-'i��k f�f:!�� 
where, the old units will persist in use and Apparel attached pipe,!. C. Clark .. . . . . . . . .  761,148 

must be learned; that the confusion which Is Autographic register, E. J. Barker .. ... .. . 761,436 

said to exist In our weights and measures Js a ����m�;S:er,F·B.ELe1�i�;�;·:::::::::::::::: f��:��� 
fiction; that, measured by the number of units �::�ni

lepr�"sCht�i';;g R":tt��;.::���:e�:. s:· j�j,;": 761,231 

in common use, and by their uniform value in son . . . . .. . . . . . . . . ..... .............. 761,305 

all sections and all industries, we have the Balloon, steering, P. Delbert • . . . . • • • . . . . .  761,062 

simplest and moot uniform system of weights �:��� ���k ",;avrr;gi.'e"l�
r R��ed�ie":::::::: +��:�g� 

and measures in the world. Whether Mr. Barber's chair attachment, A. D. Kandle . • .  761,232 

Haloey's arguments are sufficiently strong mid �!!�1��; r.;jr:r, sr.r"1� lo��;ry: .. . . . . .. . . . .  761,084 
well presented to convert the pro-metric mind Bed or couch and bath, combined, F. R. 
or no. the reader can scarcely doubt his earnest- Buck . . ... .. . . . . .  • . . . . .. . .. ... . . . . .. .  761,443 Bell, P. C. Arnold . . .. . . . . .. ... ..... .. ... . 761,128 
ness and sincerity. Mr. Dale's contribution to 

I ��ni;g�ldi. a�da:�me�, . .  ���? � .�����:::::: +��:gi� the work is an exhaustive consideration of Bevel and square, combined, E. G. Tague . . .  761,336 
"The Metric Failure in the Textile Industry." Boller, A. A. Ball, Jr . . . . . . . .. .. . .. . .. . .. .  761,130 

It shows knowledge and research, makes inter- Boller, W. R. Mackllnd • • . • . . . . . . . . . . . . • .  761,313 

esting reading, and Is certainly worthy of ���;��st· i: �.etLueiie�·::::::::::::::::: m:��i 
notice as an able presentation of "the other Bookcase, knockdown sectional, J. Rich, . 
side of the que.tlon." BOO:

r�af ' ;";�;gi�' �utti�g, W:· L."j���b�·: +�U�� 
DIE VERWERTUNG DES SPIRITUS FUER 

TECHNISCHE ZWECKE. Von Prof. Dr. 
N. Wender. Mitt 88 Abbildungen. 
Large 8vo. Price, $1.50. 

Low-grade alcohol is destined to become of 
great Industrial value as an engine fuel. Up 
to the present time there has been no work in 
German in which the technical, utilization of 
alcohol has been discussed with anything like 
the thoroughness technologists demand. The 
present book seems well calculated to supply 
this want. After treating of the met\1od of 
utilizing alcohol In various countries, the 
author describes methods of producing alcohol, 
alcohol illumination, alcohol cooking and 
heating apparatus, alcohol motors and loco­
mobiles. In a brief chapter the author re­
views the utilization of alcohol in chemical 
Industry. 
FISCHWEGE UND FISCHTEICHE. Die Ar-

beiten des Ingenieurs Izum Nutzen 
der Fischerei. Von PaUl Gerhardt. 
142 illustrations. Leipzig: Wilhelm 
Engelman, 1904. 8vo.; pp. 147. 
Price, $2. 

Since the publication of H. Keller'S "Die 
Anlage der Fischwege," In 1885, no notable 
scientific book on what may be termed the 
engineering side of fishery work has been 
published. The present book is, therefore, 
rather a timely addition to the literature ot 
an art that of late years has grown In im· 
portance. Mr. Gerhardt has confined his in­
vestigations not merely to Germany. He has 
studied the construction of fsh weirs and 
ponds abroad, and has made many an Intere.t· 
ing comparison with similar structures of his 
own country. His book may well be considered 
an excellently prepared scientific treatise on 
a subject which in this country has been dis­
cussed, so far as we know, only In the reports 
of the United States Fish Commission. 

Book, manifold sales, J. S. Holmes .... . . .. . 761,073 Book, manifolding, N. A. McDonald . • . • . .  761,244 Book mark, F. J. Tack . . . .. .. . . . . .. . ... . .  ' 761,556 Book or pad, manifold, H. P. Brown .. .. . .  761,142 Boring machine, D. Hepp .... . . .. .. .. .. .. 761,171 Bottle, non refillable, S. M. Carriker . • . • . • .  761,060 Bottle, non refillable, 1. 1. Fonda . .. ... .. .  761,212 Bottle, non refillable, T. J. Irwin . . . . . . . . .  761,298 Bottle, non refillable, E. H. Davis . . . . . ... 761,362 Bottle, non refillable, J. Dorlot. ... . .. . . . . .  761,364 Bottle, non refillable, T. C. Rhodes . . .. . .. .  761,543 Bottle washing machine, W. E. Brown . . . •  761,442 Box, B. vom Elgen .. .... .. ... . .. . . . . . . . . .. 761,461 Box, Wright & Wade ... .. .. . . . .. . . .. . . . . . 761,621 Brac<,let, T. W. Johnson . . . . . . . . . .. . . . . . . .  761,589 Brake, J. W. Tapp . . ... ...... .. . .. . .. . . .  761,337 Brick, fire, �'. W. Shupert 'et al • . . . • . • . • • . .  761,418 Broom holder, H. D. Harris . . . . • . . • • . • . .  761,168 Brush attachment, G. Mielenhausen • • • . • . . 761,522 Brush, tooth, A. F. Blanchard .... .. . . . . . . 761,193 Bucket latch, tramway, B. C. Rlblet . ... 761,609 Building construction, steel, H. G. Hodgkins 761,297 Bung, P. P. Menard . .... ................ 761,241 Bung hole borer, Pfiuger & Christensen .. . . . . 761,397 Buoy recorder, bell, J. A. Fairbanks . • . . . . .  761,630 Burner, T. Stites ....... . ......... . ...... 761,331 Burner, A. Plat ........... . ..... . ...... .. 761,604 Button and tie holder, combined collar, J. B. Weaver .. ...... ...... .. .. ...... . .. 761,118 Button making machine, E. Rosenwald . . . .  761,544 Calipers, micrometer, F. Spalding . . . . • • . . .  761,328 Camera, H. Goodwin . . . . . . . . . . . . . . . . . . . • .  761,474 Can capping machine, C. B. McDonald . . . . •  761,093 Can lifter, A. G. Beck . . .. . . . . .. . . . . ... 761,136 Cans, etc., vacuum machine for, C. B. McDonald ........... . ............... 761,092 Cane, magazine torpedo, C. W. Leslie .. . . . 761,309 Car, S. M. Curwen .... . .. . .. . . 761,626 to 761,628 Car, combination stock, coal, and coke, G. E. Simonton . ............. ...... .. . . . . 761,550 Car, convertible, H. E. Haddock . . .. . . . .. 761.296 
Car coupling, 1. G. Nutt . . . .... ....... .. ... 761,537 Car coupling, automatic, A. J. Beard . ... 761,056 Car draft and buffing rigging, railway, R. D. Gallagher, Jr . ...... . ... .. . ........ 761,158 Car, dumping, W. Giesecke • . . . . . . . . • . • . . .  761,161 Car fender, L. M. Snyder . . . . . • . . . . • . . . . .  761,421 Car fender, O. Thibault . . ... . . . . . .. .. . . . .  761.557 Car fender, R. G. J. Sandifer .. . . .. . . . . .  761,6'2 Car frame, metallic, A. Stucki . .. .. . . . . . . .  761,263 Car haul, F. Y. Hetzel . .... .. . .. . . . . .. . . . 761,484 Car, metallic, J. M. Hansen • • . . • .• . • . . .. .  761,166 Car, mln!ng, A. Stucki ..... .... ..... ..... 761,264 Car roofs, means for attaching flexible roof-

Ing material to, Bird & Allen . . ...... 761,138 Car safety apparatus, railway, S. H. Short 761,417 Car switch, automatic, M. Nuss .. ... . .. ... 761,536 Car trunnion and sash lOCk, E. S. Bucknam 761.355 Car underframe; A. Stucki . . ............ .. 761,262 Carbonating apparatus, liquid, W. J. Young 761,434 Carbureter, explosion engine, R. E. Olds. 761,392 Card. clothing for napping machines, D. Gess-ner ......... ... . .................... 761,470 
the case to absorb the moisture. Even then, 

(9406) J. W. H. asks: Being an in- there may be occasional trouble. 8. What A 
teres ted reader of your SCIENTIFIC AMERICAN, two second-class conductors with one first-

CLEAN CHIMNEY. The Economical g:���':,�rgm;�I��� 1ik��r��I�:r":t';;' f�;' 
;';;t: 761,427 

B" f C al Without Smoke with tlng and beveling sheets of, C. Johnson. 761,077 urnlng 0 0 ' Carpet fastening, D. T. Foley . . . .. . . . . . . .  761,467 
Especial Reference to the Use of Carpet stretcher, W. Andres . . . . . . . • . • . • .  761,127 

Washed Coal. By A. Bement, Mem- Carpets, etc., fastener for, J. P. HulL . . . . . 761,174 
I would ask you for some Information through class conductor would make a voltaic one: A. 
"Notes and Queries." 1. What would be the For a voltaic cell, use zinc as the positive 
easiest way of sinking a 5-foot caisson through plate, and carbon for the negative plate. The 
8 feet or more of quicksand: T must deepen liquid may be either ammonlc chloride die-
an Irrigating sump pit and have a stratum solved in water, or bichrOinate of potash or 
of quicksand to contend with. I have a 40- soda, dissolved In water 'with sulphuric acid 
horse-power locomotive style boiler. Would added. To make a battery you should have 
it be much economy to jacket It: If so, what specific instructions. Our SUPPLEMENT No. 
Is the best, and I might say home-made jacket: 1 792 described a very fine battery for lectures 
What gage of iron or steel plate should I use and students' experiments. Hopkins's "mxperl­
JD mllklIIB a caissoD or well curb 5 feet in dl- mental Science." price $5, gives instructions 
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gineers, etc. Published for private Carrier. See Trace carrier. 
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pany, Chicago, 1904. 8vo.; pp. 48. Catheter, 1. F. Kepler . . . . . . . . . . . . . . . . . . . . •  761,235 

The efHclency or Inefficiency of bituminous g:�t1�b�:���' CV:'lI
O
��f��w�igbt:::::::::: +��:m 

coal Is generally, supposed to depend almost g����e fo�x'b�dl;'< �oc�"t!:' �.m�� 
B�i���:: +�U�� 

entirely upon the cbemlcal characterl.tlcs of Churn, A. C. Willis .... .. ... ............ 761,121 

the coal and the construction of the apparatus Olgar cutter and match safe, combined, P. 
I I A tt '""" f t I Seller '.. . .. . . . .. . .... .. ............. 761,547 US4'd III consum ng t. 8 a ma er' U>. Be. C'1�arptte 00". .A.. .A.. BrOWD ............. 761,/178 
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Wood-working 
Machinery 

to register reciprocating 
movements or revolu­
tions. Cut full size. 

Booklet Free 
VEEDER MFG. CO. 

Hartford, Conn. 

Cyclometers, Odometers, 
Tachometers, Oounters 
and Jj1jne CasUJngs. 

THE OBER LATHES 

tt 
For Turninll Axe. Adze Pick, 
Sledge, Hatchet. Hammer, Auger, �'lIe. Knife and Chisel Han�les. 
Whiffletr e es. Yokes, Spokes, Porch 
Spindles, Stair Balusters Tabl e 

_ and Chair Legs and other irr�gular 
work. 

p- Senafor Circular A. 

The Ober Mfg. Co., 1 0 Bell St .. Chagrin Falls, 0., U.S.A. 

HIGHEST GRADE GREY IRON CA8TINGS 
For Gasoline Enldnes and Cylinders 

All kinds of Automobile Ca,tings. 
FRONTIER IRON WORKS. 2 Auburn Ave .• Buffalo, N. Y 

C�rcuit controller, manual and automatic, W. L. Denio' . . . . .  
' 

. . • . . . . . . . . . . . . . . . .  7ti1,4ri4 
Circuits, potential indicator for high volt-age, J. E. Woodbridge . . . . . . . . . . . . . . .  761,280 Clamp, E. E. Aires ...................... 761,282 Clarifying and filtering apparatus, D. L. Watson ............ ..... . . ..... ... .. . Clock case, W. J. Daly ............ ... . . .  Cloth steaming machine, E. Gessner ..... . Clutches, system for operation of magnetic, 

761,187 
761,152 
761,471 

A. C. Eastwood . . .. . . . . . . . .... . . . . . . .. 761,4&9 Coaling station storage apparatus, J. �. MacLennan . . . .. ... ... .. . ... . ........ 761,594 Coaster. brake, F. O. Bullis . . . ... ... . . . .. .  761,077 Coin pocket attachment for envelopes, etc., W. H. Coleman . ................ .. . . Coin receptacle, J. Anderson . . . . . ... . .... . . Coke oven, J. S. Maxwell ... ............ . Coke qu�nching apparatus, C. S. Price .. . Commercial security, J. Dunne .. ... ..... . Concrete and metal structure, R. A. Cum-mings . . ... . .. . . .. . . ...... .... . 761,287, Concrete structure mold, D. W. Boyes .. . Co�fessionul service, H. La Prise ....... . . Core, W. C. Norcross • • . . . . . . . . . . . . . . . . .  Core drill, Jj\ Stone . .. . .. . .. .. ... ..... . .  . Corn husking machine, G. L. Wackerow . .  Corn sbeller, J. H. Gilman .. ..... .. ..... . Corn sorter, seed, L. P. Grabam . . . . . . . . •  Cornstalk pulverizer, J. C. Brooks ........ . Cover, vessel, O. & F. Kampfe . .  761,497, Cradle, suspension, E. A. Bradbury ... .. . .  . Crane, traveling, V. E. Edwards ....... . Crushing and gringing mill, vertical, T. L. 

761,583 
761,435 
761,521 
761,251 
761,212 

761,288 
761,141 
761,307 
761,176 
761,332 
761,562 
761,068 
761,373 
761,441 
761,498 
761,058 
761,154 

& '1'. J. Sturtevant . . .. . . . . . . . . . . . . . . .  761,334 Crutcb, A. G. Kreimer . . . . . .. . . .. . . . . . . .. 761,506 Curtain or drapery protector, M. Gold-smitb .............. ... . . . ...... . .. .  . Curtain pole, J. Krodel' . . . . . . . • . . . . . . . . . . .  Curtain ring, W. B. Swindell .... . ...... . . Cuspidor, F. A. Hinsky ... ..... ... . .. .. .. . Cutoff 'wore cleaning device, J. A. Salgue .. . Cutter. See Cigar cutter. Cycles or motor cycles, self contained stand 

761,293 
761,508 
761,186 
761,227 
761,410 

for, Lloyd & Townsend . . . . . .. . .... .. .  761,516 Decorticating machine, von Oven & Boesch . •  761,096 Dental ·mouth mirrc,l', R. Walker . . .. . . . . .  761,273 Dental plates, making, L. Eilersten . . . . . . . .  761,155 Detachable bracket, M. R. Muckle, Jr ... . .  761,529 Diagnosis apparatus, B. J. Francis . . . . . . . . 761,369 Diaper' fastener· and hose supporter, com-bined, R. A. Ingalls .. . . . . . . .. . . . . . .. . 761,493 Dish washer, D. T. Jones . . . . . . . . . . • • • . • .  761,078 Disinfecting apparatus, R. J. Wilson . . . . • • •  761,122 Door releaser, W. A. If'agan . . . . . . . . . . . . • . .  761,290 Door stay, adjustable, W. H. Reed . . . . . . . . .  761,400 Dovetailing machine, C. W. Dake . . .•. . • . . . .  761,452 Draft arttt buffing gear, friction, T. L. Mc-Keen . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 761,534 

$1 YEARLY FOR 
It has been found that it costs a 

REPAIRS. [ g�:�in�q��;itZr��e�'t, BBO;:::! &' j ���� . : : : :: +��:r�� Drying kiln, �'. Meyer . . . . . . . . .. . . . . . . . . .. 761,088 

��;��I�:i:�I�:l ���i::�� ��ep 
rt!pair. That speaks well for 
their superior make and 
durablhty, doesn't 

� Drill bolder, l{imball & Benson . . . . . . . . . . • .  761,501 Drilling machine attachment, J. P. Barnes . .  761,573 

There IS no more 
nomical or serviceat.le 
englllc �ade for mlDes, 
quarrie s ,  docks, etc. 
Much c h e a p e r  than 
steam. Both frictIOn and 
geared hOlst 6 to150 h. p. 
Weber Gas & Gasoline EASTEBN OFFICE, 

If you want a Gasoline Motor, witb all the �ood points and none of 
tbe bad, buy a "RE LIAB LE" 

Either jum p or make 
and break Spark. 

Boston Gasoline Engine Co. 
134 Broad St., Bo.ton, Mass. 

Lowest Rates and many unusual privileges. Special 'll.OO rat e on c ertain dates. Full information on appli-
��i

t
��i� ��.��u1far�t�. °f.,�·r EA.�:��·c�:ro

e
�:,1 J.��1�: 

385 BrOadway, New York. 

An gle 
Benders 

'we mak e hand-Dower 
�T�sdft�S��g�iofIf!!�thrck 
and und er. Ligbt stock 
can b e  bent cold. 

WALLACE SUPPLY COMPANY 

910 Royal Insnrance Building, CHICAGO 

TIlE MIET;ze
��EISS KEROSENE 
lto60H.P. and GAS ENGINE bnms KEUOSEN E ch�aper and 

safer than gasohne. Automatic, 
simple. reliable. No electric bat­
tery or flame used. Perfect regula-
�l;�;m�el�d

ek
r
ct�:��fi�ht�;�l.P�h!: lUg stor�1'! batteries, pumping and 

all POwr. P;[fE1.�Z: 
A�tt;.8Tl\ioD fJ'yNKW YORK. 

U. S. GOVERNMENT. 
IIhrhe8t A ward, direct coupled 
�

e
:id

a
;�d��

ar
;a!�f:;;l�:� 

1 �2: pOSition, 19('11. Gold Medal, Charleston, S. C., Exposition, 190�. 

ELECTRO MOTOR, SIMPLE, HOW TO make.-By G.�. Hopkins. Description of a small e]ec­
tric motor deVIsed and constl'ucted witb a view to aSliist .. tng amateurs to ruake a motor whicb might be driven 
with advantage by a current derived from a battery, and 
which wouJd have suffiCient power to operate a foot lathe or any llIac!liue requtrfnR' not ovm' one man pow­
er. Wltb 11 figures. Contain ed in SCIENTI�IC AMER_ 
ICAN SUPPLEMENT, No. 641. Prlce 10 cents. To be 
ba d at tbis office and from all newsdp.alers. 

STEAM HEATERS 
For nanufac� 

turing and 
Laboratory 
Purposes 

Made with finish ed surface in various sizes. 

Writ e for chcular and prices. 
J. A. STOWELL CO. 

Leominster Mass 

Lackawanna Motors 
are Simple and Valveless Easy to 
start and easy to operat e. 

For automobiles and launChes. 
3t<J24 H.P. 

Cut shows Lackawanna Reversinj2; 
De vic e attacb e d  to our 6 H. P. marine 
motor. No reversing jlear necessary 

LACKAWANNA lUOTOR COMPANY 
IU.61 Letchworth St. Bnffalo, N. Y. 

W· "E LL DRILLING 
Machines 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or r�k. Mounted 
on wheels or on Bj.l1s. With engines or norse powers. 
Strong" simple _and durable. Any mechanic can 
opera.te them easily. Send for catalog. 

WILLIAMS BROS •• Ithaca, N. Y. 

E���I��dmaez��aFf.sWifte:· .. ���.::::::::::::: +��:m Dyes, preparation of azo, .W. Loeb . . . . . . . . . .  761,310 

I Egg separator, P. P. Menard . . . . . • . . . . . . . .  761,240 Elastic bands, covering, J. & IP. N. Ash-worth . . . . .. . . . . . . . .............. .... 761,129 Electric arc IIgbting, J. A. Heany . . . . . . . . . .  761,380 glectrlc condenser, high tension, I. Moscicki 761,090 Electric currents, light accumulator for con-tinuous and alternating, A. Engelsmann 761,066 Electric cutout, P. H. Fielding . . . . • . . . . . .  761,466 Electric heater, E. F. Porter .. .. . . . . . . . .. .  761,250 Electric switch, H. P. Ball . . . . . . . . . . • . . . .  761,133 Electrical appliance, P. H. Fielding . . . . . .. 761,465 Electrical regulating mecbanism, A. B. Wal-ton . . ... .. . .  .. ....................... 761,11 7 Electropneumatlc brake, J. W. Cloud . • . . • . •  761,360 Elevator cable drum, P. M. Williams . . • . • . •  761,120 
Engine speed regulator, explOSive, H. M. McCall . . .. . . .. . ... .. . . . . . ... . . . . . . . . . .  761,599 Engraving machine, M. Barr . • . . • . • . . . . • . •  761,349 Engraving machine, automatic, M. Barr . .  761,350 Envelop or mailing device, W. J. Carpenter 761,357 Excavator, Jackson & Adkins . . . . . . . . • . . . . •  761,382 Explosive engine, D. L. Doering • • • . . . • . • .  761,363 Explosive engine, Pfeffer & Layton . • . . . . . . .  761,539 Eyeglass guard, W. H. Wilson . . . . . .. . . . .  761,619 Fabric trfating apparatus, M. Muntadas y Rovira . . . . . .. . .. . .  .. ................ 761,107 Fan motor, A. R. Everest . . . . . .. . . . . . . . . . .  761,215 }"arm gate, J. A. Clements . .. .. . .. . . . . . . . . 761,580 Faucet connection, B. D. Knickerbocker . . . . 761,505 Feed, apparatus for converting distillery slop ipto dry, Anderson & Woolner .... 761,571 Ii'ence clalllP, W. C. Matteson .............. 761,595 Fence post. Martin & Wilson . . . . ... . .. . . . .  761.085 Fence po�t, W. Ferguson . .. . . . . . . . . . . . . . .  761,291 Fence po�t, C. B. Detwiler .. . . ... . . .. . .. . .  761,455 Fen'i':. I�WJl���c��, . .  ��������� . . f.O,'· .. ,:".�I����: 761,275 Fence, wire, G. E. Conklm . . . . . . . . . . . . . . . •  761,286 Fertilizer dlstrihuter gearing, .J. S. Kemp. 761,234 �'Ile, paper, M. Rich . . . . .. . . . .... . . . . . . . . . 761,181 Films in daylight, apparatus for developing roller, S. Jaffe . ... . . . . . .. . . . . .. . . . . . . .  761,076 Fire alarm system, auxiliary, W. L. Denio . . 761,636 l.I'ire and burglar alarm, electric, W. C. Barger . . . . . .. ... . . . .. ... . ........... 761,572 Fire box, A. H. Tucker . .. . .. . . . . . .. . .. . . . 761,340 �'ire escape, W. R. Hanretty ............... 761.478 Fire extinguisher, automatic, F. Grinnell. 761,221 
�'Ire finishing machine, W. E. Bock . . . . . . . . .  761,139 
Fire .fiIfttsbing machine, M. J. Owens . . .. . .. 761,178 Fire reSisting construction, O. Hanson . . . .  761,375 Fire signal. Z. T. Flowers ... . .. .. . . . . . . . . . . 761,368 Firearm, breech loading, C. P. Fay . . . . • • . . .  761,!l63 E'lea trap, R. Bosshard . . .. . . . . . . . . . . . . . . . .  761,195 Flush bolt, Caley & Crandall . . . . . . . • . . . . . .  761,145 Flusbing system and apparatus, J. Land-sing ....... ... .. ... .. ............... 761,236 Fly paper or trap, B. A. Capehart. . . . . . . . . .  761,202 Formaldebyde compound, W. Sternberg . . . . .  761,260 Furnace, W. N. Best . . .. . . ... .. . . . .. . . . . .. 761,624 Fuse, W. McElroy . .. . .... .... . .. . . . . . .. . . 761,094 Gage. See Surface gage. Garden Implement, G. E. Harter ... .. . . . . .  761,072 Garment support, E. O. Presby ... . .. .. .. . . 761,605 Gas and water separator, A. J. Simmons . . .  761,109 Gas burner, E. Ruud . . . . . ... . .... . . . . . . . . 761,409 Gas engine, F. A. Seitz . . ... . . , ............ 761.613 Gas generator, asetylene, L. "Montel . ... . . .  761,386 Gas IIgbtpr, portable electriC, E. R. Gill . .. 761,372 Gas lighting, etc., automatic short circuit alarm for electrical, }l'. M. Barrell . . . . .  761,134 Gas line cut off, C. Bachmann . . . . • . . . . . . .  761,190 Gas met€'r register mechanism, J. C. Good-ale, Jr . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,163 Gas pipes, automatic cut off valve for, A. E. Sartain . . .. . . . . . . . .. . . . . . . . . . . . . . . .  761,183 Gas producer bopper feeding device, W. J. Knox . . . . . . . . . . . . . . • • . • . • . . . . . . . . . . • . .  Gate, E. W. Easley .. ..... .... . ......... . Gear, driving, C. F. Jaebn . . . • . •  761,494, Gearing, friction, J. W. Lambert . . . . . • . .  Gearing, transmission, B. J. Carter . . . . • . .  Geodetic instrument, K. Hein . . . . . . . . . . .  . 

761,081 
761,064 
761,495 
761,384 
761,146 
761,481 Glass grinding or polisbing machine, D. J. Murnane . . . . . . . .. . . . . . . . . . . . . . . . . .  761,597 Glazier's point, T. Wlddop . . . . . . . . . . . . . .  761,569 Glazier's tool, T. Wlddop . . . . . . . . . . . . . . . .  761,570 Glue, etc., melting and applying marine, A. Jeffery . . . . . . . . . . . . . . . . . . . . . . . . . .  761,300 Grain, causing the germination of, V. Lapp . . . . . . . .. . . . . ... . . . . . . . . . . . . . . . .  761,237 Grain cleaning attachment for elevators, A. L. Dean . . .... .. . . . . . . . . . . . . . . . . . .  761,453 Grain, treating, Caldwell & Barr . . . . • . . . . .  761,445 Grinder, roll, W. R. Webster, Jr . . . . . . . .  761,276 Grinding mlll, 'I'. L. & T. J. Sturtevant .. 761,333 Grinding mow{'r knife sections, device for, 

�'. Rohach . ... ... . ... . .. . . . . . . . . . . . . .  761,406 Guy wire anchor, B. Wilbur . • . . . • . • . . . . .  761,277 Hair drier, T..J. Cuvelier .. .. . .. . . . .. . . . . . .. 761,451 Halogt:'n tertiary butyl alcohol, making, 
T. B. Aldrlcb . . . . . . . . . . . . • •  761,188, 761,189 Hame fastener, C. L. Corbett . . . . . . . . . . . . . . 761,209 Harvester carrier and riddle attachment, potato. L. C. Dowden . . . . . . . . . . . . . . . . . .  761,458 Harvester, cotton, N. Bowditch . . . . . . . . . .  761,140 Harvester cutting apparatus, W. R. Clark-son . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . .  761,359 Hat crease retainer, O. P. Oliver . • . . . . . .  761,601 HattJng and fur refining mac�inery, picker roll for, L. R. Helm .. . . . . . . . . . . . . . . . .  761,170 Hay derrick, G. Gal'ansson . .  � . . . . . . . . . • .  761,159 Hay rake, dumping, J. R. Danner . . . . . . . .  761.211 Heating apparatus, air, G. A. Munson . . . . 761,530 Heating apparatus, electrical, C. E. Car-
penter ................ ......... ...... 761,205 1 

COLUMBIA AUTOMOBILES a;e made sole­
l y  by the ELECTRIC VEHICLE CO., 
Hartford, Conn., and the name COLUM­

BIA applies to the product of no other automo­
bile manufacturer. The COLUMB1AS include 
gasolene and electric vehicles for all require­
ments of touring, general use, town carriage. 
service and business. Our artistic catalogue of 
COLUMBIA HIGHAND MEDIUM POWERED 
GASOLENE CARS AND ELECTRIC PLEAS­
URE VEHICLES will be sent to any address on 
"application; also separate catalogues of our 
ELECTRIC TOWN CARRIAGES of the coach 
class and ELECTRIC COMMERCIAl, VEHI­
CLES. 

ELECTRIC VEHICLE CO., Hartford, Conn. 
New Vork: 134·138 W. 39th St. 

Cblca�o: 1413 Michigan Ave. Boston: 74 Stanhope St. 
Membet' Association of LicellStld Automobile Manufacturers. 

The Darlington Disaster 
could not have happened had f*-aboard Cast Steel bases, columns and caps been. used instead of cast Iron. Out' metal averages 70,000 tensile, fs 
true to pattern, aolid and reliable. It WIll stand any strain that can be put upon it III buildmg work. 

SEABOARD STEEL CASTING CO" Chester, Pa, 

•• "7'?::":: �iDJe, the· most independent 
or .all thfngs" 

. 
.IS 
to 

.hest n>ade 
.serve DJan 

.hy the 

ELGIN 
WATCH 
the. DJost 

dependa.h/e or 
all fhne..keeper.s.J 

Every Elgin Watcb is fully guaranteed. All jew­elers have Elgin Wc.tchcs. wl'imemakers and Timekeepers," an illustrated 
history of· the watch, sent free upon request to 

ELGIN NATIONAL WATCH CO., ELGIN. ILL 

THE AUTOMOBILE'THE MERKEL MOTOR CYCLE 
BARGAIN HOUSE 
Largest in th e worl<l. 10,000 feet of fioor space. crowded 
with new and slightly used autos; 56 now owned DY us.; 
2;') bere to be sold on commission. Several parties gOIllg' 
��s������o��v����

r
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s
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Locomoblles, U. S. Runabout, Stanhope, new; Mobile 
Dos-s·dos, 1250 1!I>. Electrics of all makes ; Columbia, American, and Waverly, $150 Ul'. An kinds delivery 
wagons and 'buses: Electric, Gasohne and Steam, 
8:dfft;�:: r;:3���:b::;�*��g

i
tf.��i�:J.

e
'M���y�� 

new. 13,500. Many others; call or send for list. Autos SOld for owners on five per cent. commission. 

MANHATTAN STORAGE CO. 

332.342 West 44th Street, New York, N. Y. 
Ten doors east of Ninth A venue. Two blocks from 42d 
Street station. Open evenings. Telephone, 4290�88th 

Andrew C .... rneille. Thom .... s A. Edison 
ana many other successful men oe· 
gan their careers at Telegraph 

?t.;�ailn�orW$�:7�o��t ��N 
send you a complete 
N. D. outfit with 
book of instructioDst by (not pre· for cata­

appa­
and 

MAC HI N ES FOR ROLLINe 
SCREW 

THREADS. 
Any size up to 1" diameter, 3" 

lOng. Four sizes of machine •• 

p- Send /01' Catalogue. 

�LAKE & JOHNSON, 
P.:O. Box 7, Waterbury, Conn. 

SENSITIVE LABORATORY BALANCE. 
By N. Monro e Hopkins. This "built-up" lahoratory 
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by any amateur S�ilIed in the us e of tools, aHd It will 
work as well as 8 $125 balance. The article is accom-
�t::� o���:t.:gi� 

w
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TIFIC AMERICAN SUPPLEMENT, No. 1184. Prlce l0 
c ents For sale by MUNN & Co., 136 Broadway, New 
York C ity, or any boOksell er or newsdealer. 

TblS Insistinll' and Compellinll' 

Electrical Alarm Clock 
awakes you In spIte of yonrself. Rlnll(s 
for hours nnless' stopp e d. Complete 
outfit, $3.:>0. E1ectrlo bell attach­
ment for ordinary clock, $1.50. 

GANNETT ELECTRICAL CO. 90 Wevbosset Street, Providence, R. L 

Motor 
wZ:�0!!!::3� �:��� !fn:lt!!st!!y kr!� 
of battet'y. It rotates in either dIrection and is 
rcnrsed w,ithOut chan�ng connections. It is 
fit!e�n';iI�J�;etlc�1 eMor:;e :u�1it �OB:' 
€f-consist8 of 1 Rienco Motot') 1 Rheostat, or 
speed regu1ator; 2 Small Dry . .Hatterles and 10 

feet of wit'e. Price IJI. PO'!ltage and 
p.'I.Cking 8Oc. Send stamp for catalog. ' 
Ithaca ElectrIc Novelty Co. 

Box 33. ITHACA, N. Y. 

For pleasure or business is Qu ickest. most convenient, 
safest and cheapest. Long rides made wltbout tiring 
yourself. 

. 
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simpliCity and economy are combined In 

Write jor our Free Bookiet. 

THE D. MERKEL MFG. CO., 
Factory, Layton Park, Milwaukee, Wis. 
----------------------------------

Patents, Trade Marks, 
COPYRIGMTSs etc., 

Addre88 MUNN a co., �v.c,.,=�. 
Oftlce of the SCIENTIFIC AMERIOAN 881 Broadway, New York. 
Branch om",,: 625 F St., Wa.hlnato", Do Cl. 

Hand-book Sent Free on Appiication. 

ORIGINAL BARNES 
P�!��ve �e�!K�twi�rills 

Send for Drill Catalogue. 

11 w. F. & JNO. BARNES CO. • • 

(Estdblished 1872) U e. 1999 Ruby St .. Rockford. III. • 

GAS ENGINE 
IGNITERS 
for Marine. Sta�lonary and 
Antomoblle enllines. Wlll 
save their cost many times 
over in one year . 

Write for circular .. 
The Carlisle & Finch Co .. 
238 E. Clifton Ave., Cincinnati,O 

A NEW BIRD'S EYE VIEW OF LAKE 
WINNIPESAVKEE PVBLlSHED BY 

THE BOSTON � MAINE R. R. 
Ll:e

e 
wy�����:uk���

t
!��i�ig��

o
p�����lr�i���:� tg 

take a vacation in tbis sectlOn, will be interested in the 
new publ ication issue d by the Passenger Department. 
Boston & Main e Railroad, Boston. It IS a B ird's Eye 
View of Lake Winnipesaukee, the different glens and 
coves on the lake and the bundreds of Islands. Each 
mountain peak, island and cove is numbered, a.nd at thp 
bottom ij;J a table giv1ng tbe name of eRch number. 
This map Is Interesting and useful in fnrnishlng one 
ti��islba�8��afI�in��b��: ���:u:��t�r��g�rJi::n�

a
:; 

c ents in stamps to the General Pass enger Departm ent 
Boston & Maine Railroad, Boston, for it. . 

© 1904 SCIENTIFIC AMERICAN, INC 
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THE IMPROVED 

BOSTON 
GARTER 

IS KNOWN and WORN 
Eyery Pair Warranted 

I F  YOU S H OOT A R I F L E  
Pu;to� o r  ShotQUn, you'll make a Bun's 
Eye by sending three 2c. stamps for 
the Ideal Ha;nd.book h.A." 1�6 pageR 
�ltEE. The latest EncyclopedIa of 
Arms, Powders, Shot and Bullets. Men­
tion SCIENTIFIC AMERICAN. Address 

IDEAL MFG. CO .. 26 U St .. NEW HAVEN. CO"N., U.S.A. 

" Globe" 
GAiSOLINE 

Marine Engines 

Improyed. Sl1uple. 
Reliable, Economical, 

Snbstantial. P r i c e s  

Right. Gnaranteed. 

Write for Catalogue. 

Built by . . • .  

PENNSY LVANIA IRON WORKS CO .. Phi ladelph ia, Pa. 
and 136 Liberty St., New York. U. S. A. 

T!!� ... t:-n!?£ .. �� .4tJrOMATIC 
Automobile@, et('. . 

No more belt. batter,Y and com mutatm troubles, Dirt !.mo waterproof. Easih' attached Increases power and spPt!d. Send for full particulars on OUt ignItion apparatus. The Dayton Electrical Mfg, Co. , 98 Reibold Bldg .. Da,yton. OhlO. 

'"They can't UPSf-t. · '  
WriLt: tor illustrated booklet FREE. 

THE STANDARD MFG. (10. 2553 IRISH MAIL STREET Anderson, Iud. 

Sec�of Solar Success :�:��:e 
Tbe sy"tem used in these Generators Is fully covered by 
patents and found in no otber lamps. It has stood the 
test of many years. Don't experiment. With a Solar Generator I\nd RoJar Generator Lamps you will avoi� 
aU "lamp troubles " on your automobile. _, 
BADGER BRASS MFG. CO. Kenosha. Wis. 

:lllasteru 01l1ce. ll WIIlT8lI St •• New York , 

Scientific American. 
Heating apparatus, making electrical, C. E. Curpenter . . . . . . . . . . . . . . . . . . . . . . . . .  761,204 Heating boller, E. O. Haskins . • • . . . . . . . .  761,479 Ht'el shaping machine, J. J. Heys . . . . . . . .  761,485 Hemp sbaking machine, J. P. Lowry . . . . . .  761,311 Hinge, friction, V. C. Luppert. • . . . . . . . .  761,517 Hinge, spring, E. Bommer . • . . . . . . . . . . . . .  761,057 Hoisting apparatus, portable, L. D. Ii'razee. 761,157 HOisting engine drum, T. S. Miller . . . . . • . •  761,089 Horse boot, M. Lane . . . . . . . • . • • • . . . . . . . . . .  761,511 Horse detacher, W. Schwartz . • . . . . . • . • . .  761,184 Hol's€" power, D. Johnson . . . . • . . . . . . . . . . •  761,304 Horse power attachment, Gentry & Burk. 761,160 Horseshoe, nailless, D. W. Barr . . . . . . . . . .  761,437 Hose bands, ' machine .for attaching, tight-ening, and clamping wire, W. A. Cum-mings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 761,151 Hose coupling, J. W. Stewart. . . . . . . . . • . .  761,555 Hose coupling, steam, E. H. Gold . . . . . . . .  761,162 Hydrocarbon burner, W. W. Porter . . . . . .  761,098 Ice handling machinery, H. H. Porter, Jr. 761,320 Incandescent mantle frame, E. Lippitt . . . .  761,592 Ind('x, card, C. W. Weston, Jr . . . . . . . . . .  761 ,119 Index system, P. W. Sommer . . . . . . . . . . . . . .  761,422 Indoxyl, etc., making, A. Bischler . . . . . . .  761,440 Insulated rail .ioint, J. C. Mock . . . . . . . . . . .  761,526 
Insulated wire polishing machine, Hunger· ford & Kilgore . . . . . . . . . . . . . . . . . . . . .. .  761,634 Insulator, L. M. Randolpb . . . . . . . . . . . . . . . .  761,102 Insulator molding machine, W. H. Schor-ling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,326 Internal combustion engine, F. K. Land-graf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 761,510 Iron. See Smoothing iron. Ironino: table, H. F. Ford . . . . . . . . . . . . . .  . .  Jar wrench, fruit, L. Rawdon ......... .. . Journal box, L. R. & R. H. McLain ..... . Key rE'tainer, E. T. Burrowes ........... . Knitting machine, circular, E. Langer . . • •  Labeling machine, Knapp & Blackstone . •  Lacing book, G. W. Prentice .......... . .  Ladle tilting device, Patterson & Acklin . .  
I .. adle tUting device, W. J. Patterson . . . •  Lamp, electric arc, J. A. Rignon ....... . .  Lamp, electric are, J .  A. HE'any . . . . . • . . . •  Lamp switch, electric, C. Wagner ...... . Lasting apparatus, shoe upper, W. H. Burritt • • . • . • •  ,' • . • . . . • . . . . . . . . . . . . . . . .  Latbe, P. Krepp . . . . . . . . . . . . . . . . . . . . . . .  . Latbe attacbment, M. S. Kimble . . . . . . . . .  . Lathe tool, threading, J. Goetz ....... . . .. . Leather graining machine, C. H. Keefe .. Lens, U. Nehring ...................... . Lens grinding and polishing apparatus, torie, F. E. Collinson . . . . . . . . . . . . . . . . , Lens grinding machine, F. M. Clark . . . . .  . Level and plumb, spirit, S. Winberg . . . .  . Leveling instrument, B. A. Goodwin .... . Lifting jack, H. Schroer ......... .. .... . Linotype machine, P. T. Dodge ....... .... . Liquid cooling apparatus, W. W. Phares . .  Liquid receptacle, W. N. Sbeaff ......... . Locket. P. H. Long .................... . Log grab hook, H. M. Rounds ..... . , . . .  . Loom, automatic filling rpplpnishing, G. 

761,468 
761,180 
761,246 
761,059 
761 ,385 
761,080 
761. 100 
761,319 
761,393 
761,182 
761,379 
761,563 

761,356 
761,507 
761,502 
761,472 
761, 233 
761,390 

761,061 
761 ,207 
761,279 
761,219 
761,413 
761,289 
761.603 
761,548 
761,083 
761,407 

O. Draper . . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,629 Loom for weaving double faced silk rib· bons, F. G. Hettling . . . . . . . . . . . . . . . .  761 ,483 Loom picker, B. L. Bailey . . . . . . . . . . . . . .  761 ,622 Loom sbuttle box, A. E., A., & G. Walker 761.617 Loom temple, E. Guilbert . . . . . . . . . . . . . . . .  761,222 Loom warp crossing mechanism, N. M. Shinn ..... . ........ ..... . ........... . Lubricator regulating valve, C. A. Sullivan. Magneto, W. F. Taylor ................ . Mail marking machine, F. C. Ielfield ... . Mask, protective, H. B. Schutt . ........ . Match box, E. C. Carris ..... ........ . ... . M.atch safe and cigar cutter, combined, 

761,416 
761,425 
761,267 
761,229 
761,257 
761,625 

H. P. Klein . . . . . . . . . . . . . . . . . . . . . . . .  761,503 Measure, tailor's, B. Simpson . . . . . . . . . . . .  761,551 Measuring device, lace, C. Hodges . . . . . . . .  761,489 Measuring device, taper, G. P. Ilazelton . .  761,378 Mecbanlcal movement, H. M. McCall . . . .  761 ,317 Mechanical movement; W. A. Pentecost . .  761,538 Metal cutting sbears, C. Marxmlller . . . . .  761,314 Metal cutting shears, rotary, L. M. Ham. 761,225 Metals from ores, extracting, W. E. Greena-walt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7C1,164 Mine drill, J. B. Royer . . . . . . . . . . . . . . . . . .  761,408 Miter cutting macbine, C. W. Dake . . . . . .  761,361 Mixing machine, E. L. Ransome . . . . . . . . . .  761,541 Molding apparatus, J. W·. Campbell . . . . . .  761,201 Molding apparatus, G. D. & D. G. Rowell. 761 , 255 Molding machine, F. W. Hall . . . . . . . . . .  761 ,224 Motion, device for the conversion of. B. J. C. Howe . . . . . . . . . . . . . . . . . . . . . . . . . .  761 ,173 Motor, C. McArtbur . . . . . . . . . . .. . . . . . . . .  761,531 Motor mixing and vaporizing device, J. E. Bpan (by judicial change of name now E. B. Parkburst) . . . . . . . . . . . . . . . .  761,192 Motor suspension, W. G. Price . . . . . . . .  761,540 Mower or rpaper finger bar attachment, 
C. J. Hlrscb . . . . . . . . . . . . . . . . . . . . . . . .  761,488 Mowing machine, J. F. Steward . . . . . . . . . .  761,330 Music leaf turner, L. S. Miller . . . . . . . . . .  761 ,524 Music roll, T. F. Collins . . . . . . . . . . . . . . . . .  761,449 Music roll perforating device, H. P. Ball . . . . . . . . . . . . . . . . . . . . . . . . .  761,131, 761 ,132 Nitro compounds, reduction of, M. Buch-ner .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  761, 284 Nut and bolt lock, W. R. Walker . . . . . . . .  761,274 Nut, axle, H. A. Sherman . . . . . . . . . . . . . . . .  761,415 Nut lock, N. H. Roe . . . . . . . . . . . . . . . . . . . .  761 ,105 Nut lock, axle soindle, E. S. Morris . . . . . .  761,3S8 Offset cleaner, J. Humpbrey . . . . . . . . . . . . .  761,633 

on under water pressure, system of sup-plying, D. H. Mosteller . . . . . . . . . . . . . .  761,091 Opera chair standard, adjustable, F. Hausle . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .  761,377 Ore breaker, prospector, A. C. Calkins . . . .  761,579 Ore pulverizing mill, W. Taylor . . . . . . . . . .  761,266 Packing "asket, J. J. & A. B. Scbier . . . . .  761,325 Packing ring, S. B. Mack . . . . . . . . . . . . . . . . 761,5U�{ Paper clip, R. Gorton . . . . . . . . . . . . . . . . . . .  761,631 Paper clip, A. F. Kelley . . . . . . . . . . . . . . . . .  761,635 Paper coating or enameling composition, 
W. A. Hall . . . . . . . . . . . . . . . . . . . . . . . . .  761,374 

Paper fastener inserting device, G. c. Savage . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  761,546 Paper sheets, device for moving, T. D. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,104 Paper sheets, machine for feeding, A. Gutberlet . . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,069 Parasol for children's carriages, E. S. Tillingbast • • . • . . . . . . . . . . . . . . . . . . . . . . .  Paying apparatus, A. Jell'ery . . . . . .  761 ,302, Pencil sharpener, Bates & Sanborn ....... . 

761,269 
761,303 
761,191 Penholder and eraser, combined, A. S. Tucker . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  761,428 

Penholder, multiple, M. A. Pond . . . . . . . . . .  761,399 Phonograph attachment, E. Gilhert . . . . . . . .  761,371 Plano automatic attacbment, J. A. Smith. 761,419 Plano pedal, G. Merritt. .. . . . . . . . . . . . . . . .  761,087 Pipe. See Apparel attacbed nipe. Pipe band and fastening, A. W. Hight. . . .  761,486 Pipe, cigar, or cigarette holder stem, C. P. Cassidy . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,447 Pipe cutting machine, J. L. Hanna, Jr . . . . .  761,071 Pipe inverting device, sewer, H. A. Robin-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 761,404 Pipe joint, lock bar, T. A. Gillespie . • . • . •  761,067 Pipe wrench, J. R. Berkbelser . . . . . . . . . . . .  761,352 Pipe wrencb. J. W. Muskett . . . . . . . . . • • •  761,389 Plane. router, M. H. Parker . . • . . • . . . • • • • •  761,097 Playing ball, E. Kempsball • . . • . • . . . . • . . .  761,590 Plow, C. �'. Bates . . . . . . . . . . . . . . . . . . . . . . . .  761,623 Powder, gun, A. H. Robinette . . . . . . . . . . .  761.403 Prieting machine, F. H. Cottrill . . . . . . . . . .  761,210 Printing press, W. H. R. Toye . . . . . . . . . .  761,560 Pulley, ball bearing, W. C. Habicbt . . . . . .  761,477 Pump, diaphragm force, C. H. Langill . .  761,591 Pump, fluid motive power, H. T. }I'arns-worth . . . . . • • • • . . . . . . . . . . . . . . . . . . . . . . .  Pump illE'asuring device, W. J. Bussinger .. Pump, pneumatic, R. W. Elliott . . . . . .. .  . Punching and riveting machine, portable, 
H. G. Morse ... ..................... . Rail cleaner, Hunter & Bamber ......... . Rail fastening, G. L. Hall . . . . . . . . . . . . . •  Rail fastening, C. E. Neubauer ........ . Rail joint, R. Springer ................. . Rail support, third, L. Steinberger ..... . Rail systems, collector for third, A.: K. 

761 ,366 
761 ,444 
761,065 

761,528 
761 ,588 
761,070 
761,600 
761,423 
761,553 

Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,432 Rail tie. C. A. Redinger . . . . . . . .. . . . . . . . . .  761,323 Railway crossing, electriC. Shoe & Em-
Rall��; ��Ii; · M: ' ill: '  H���is'o;; . : : :  : :  : : : :  : :: +�a:� Railway road bed, J. L. Silsbee· . . . . . . . . . .  761 .185 Railway Signal, J. P. Coleman . . . . . . . • . . . .  761,208 Railway tie, 1. C. Doyal . . . . . . . . . . . . . . . .  761,O6.� 
Railway tie, W. Pll¥lIe • • • • • • • • • • • • • • • • •  761.24° 1 

6632 7 Buildings in 
the United States 
were lighted by 
ACETYLENE in 1903 

These consisted of Residences, Stores, 
Factories, Churches, Institutions, Hotels, 
etc.-mostly outside of large cities. 

You will be especially interested in our 
new book of facts regarding the latest 
adaptation of this great illuminant to 
your own personal use, which is sent 
free on request. 

Union Carbide C o .  
1 54 Michigan Avenue. Chicago 

39 Broadway, New York 

Works at Niagara Falls, N. Y. and Sault Ste. Marie, Mich. 
Distributing warehouses in all parts of the United States. 

Acetylene is "Artificial Sunlight." 

IF  YOU NEED A 0000 OILSTONE With This Tool You Will Always 
� 

I I N D I A  O I L  STONES 
I SHARP A N D  Q.UIC'I · _ 

". HI1' THE (lOMBINATION SQUARE " 

Carpenters' 
Combination 
Square 

Extra 

Catalog Equipment ' Free . 

!'�!�arg:.
deit '1ilfn�������a��d f6";ll::a��r;:;t;:�t �?t� 

� Center flead 

Try an I N  D I A. Guaranteed to give satis. 

Size. 
8x2xl 
1x2x1 

faction or money returned 
By Mail. Size. By Mail. 

$1.10 4�xl�x� $0.50 
86 3xlxl1! 40 

Send for Price List 

GOODELL-PRATT COMPANY Greenfield, MUf 

THE PIKE MFG. CO. PIKE, N. H. 
New York Store, 151 Chambers Street 

Let Us Show You 
how to save b undreds of dollars every year by keeping 
yonr boilers free from scale. We will loan yon free of 
cost, for a tborougb trial In your bOiler, a Dean 

Boiler Tube Cleaner. Don't delay bnt accept this 
trial oller at once. If you don't like the cleaner we 
take it away. 

Gives more light than 

6 Electric Light$ or 
10 l(ero$ene Lampfl 
A brilliant. pure white steady 
light. Conforms to insurance 
underwriters' rules. 

WM. B. PIERCE CO. 
319 Washington Street, BuHalo, N. Y. 

MR. MAN U FACTURER-
yg,� sl��� �':,�t.ls�fiCi�.iI afl't�i�e�nr:,�u.::. 
and competition whet e it is, would you Jike our 
booklet ? Tells how we go at It; our terms and 
some otber tblngs. It's yonrs for the asking. 

No Smoke-No Grease-No Odor 
Safe as a candle. Send for 
catalogue. Agents wanted. 

THE G. M. PARKS CO. 

Liberal Commission 
ExclUSive Territory 

THE BEST LIGHT CO. 
Owner! of Orlglnal Patents. 

87 E. 5th St., Canton, Ohio. 34ii Main Street, Fitchburll', Mass. 

Brusbless Painting 
The old way of covering a large surface with 

paint or whi tewash, was with a hrush. The Im­
proved method of applying paint, shingle stain 
or whitewash is with Patton's 

Aereo-Painter 
A remarkahle invention. Simple in construc­
tion. No complicated parts to get out of order. 
Requires no experience to use it successfully. 
Saves time and money. Adapted for both out­
side aud inside work. The 25 feet of hose and 
7-toot nozzle pipe, reaches any part of a bullding 
without the use of scaffold or ladder. Send tor free descriptive circular. 

PITTSBURCH PLATE CLAS8 CO. General Distributors, 
PATTON PAIN T COMPANY 

227 Lake 8t., M i lwaUkee, WI •• 
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The .. G E M," the best shavlnll device 
manufactured-acknowledged as s u c h the 
world*"�t� f�b�le'!.t;:�r.E,t;JllC;;M' ��lfe�etatl. 

Price, Razor Complete, • - - - $2.00 
Set in Morocco Case, containing 2 blades, $3.50 
Stropping Machine ahd Strop, - - $2.00 At leading dealers <'1' direct on receipt f price. 
GEM CUTLERY CO., Dept. J, 34 Read, St., N. Y. 

W ASHBURNE"S 
I::�:�!d fASTEN ERS 

The f .stener with . BUll-DOG GRIP 
Meu flu.d comfort au.d utility ill tbeir use. Applied to 

Key Vbaln and Ring, 25.,. 
_Drawers Supporters, 20c. Cuff Holders, 20c. 

8carlHolders. lOe. 

Cover drawn back, showin� air sack and method of inflating 

THE IDEAL BED 
For Home, Camp, Yacht, Hospital 

N on-Abl1lorbent-Hy&,lenle-Odorle88 
When deflated can be rolled into small package for storage 

or transportation 
NO CAMPING OUTFIT CQ}IPLETE WITHOUT THEM 

" Perfection " Air Cushions 
For Office, Easy, and Invalid Chairs, Yachts and �mal1 Boats. 

Send for descriptive booklet " A" and price list. 

M E C H A N I C A L  F A B R. I C  C O. 
Providence. R. I. 

You Drink Down Disease 
:a�'lr ll.�� h� �O�e

b��aJl��e?t� 
Impurity lurks In It. Germs of 
disease cannot be seen, but they 
cannot pass through the cele­brated 

because it Is 80 sci en tilt cally constructed 
as to suppress every atom of solid matter 
in the water, thoroughly purifying it. Will �Ive one gallon of pure water in 4 
minutes. 

N<' trouble to clean or keep in order. 

BERKEFELD FILTER CO., 4 Cedar Street. New York 

ROTARY PUMP� AND E N G I N ES. 
Their Orl�ln and Development.-An Im�ortant serIes of 

�se���!n¥r�:ij�i��� r3����ar:d 
t 

wTt�O;I�� g��� 
ings showing- the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
SUPPLEMENTS 1 1 09, 1 1 111, 1 1 1 1 .  Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 

STI M U LATION without I RRITATION 
Means New Life 1 0  t h e  Scal p .  
The Evans Vacuum Cap gives the scalp a 

���
o
b:�tlrl�i�frcu��jo:

n
���h��:

s 
r:b::: 

and without the use of drugs or irritants. 
It will stop hair from falliLg out and re­
store :\ normal growth where live follicles 
exist, Thl' Ca

l 
is used about ten minutes 

U��c�e�:����n��.effW� �ilr!�f�D� ��::: money in full If results are not satisfactory 
after a thirty days' use. Call on or address 

EVANS VACUUM CAP CO. S'J. LoUIS OFFICE, Fullerton Building. 
NEW YORK OFHCE, 1300 Broadway. WrlO find it convenient to call at OUT offices we will 

number of demonstrations free to satisfy them. sa to the appliance. 

OUR ROTARY MEASURE 
Is simply a revolving rule. The wheel is 
Ilraduated into sixteenths same as the 
common foot rnle, the dial Indicates 
feet and half feet. It measures from 
and into comers by maklnll a simple IlI-
��rr��e����rr:=hiU:��f.e��:?ri is in a. class all its own 'for accuracy and 
speed. Circular? 
STECK.ENREITER MFG. CO. 638 W. 3S&1I Suee'. New York 

Scientific Amerlca� JUNE 11, 1904. 
Railway tie, J. Booth . . . • • . . • . . . . • • • • . • 761,575 Railway train detonating signal, F. 

J. Errlck ... . . . . . . . . .. . .. . . . . . .. . . . . 761,214 Reamer, E. C. Angell , . . . . . . . . . . . .  ; . . . . . .  761,055 Refrigerating purposes, apparatus for pro-ducing cold air for, T. & W. L. Cole .. 761,448 Register or counter, A. J. Gillespie . . . . . .  761,218 Rock drilling engine, L. Durkee . . . .. . .. .. 761,153 Rope drive apparatus, U. H. Reynolds . • . .  761,401 Rope socket, C. Peters . . .. . . . . , . . . . . . . . .  761,396 Rotary engine, T. W. Nordenfelt . . . .. . . .  761,095 Rotary engine, H. B. Turner . . . . . . . . . . . . . .  761,341 Rotary engine, P. Lecomte . . . . .. . . ..... .. 761,512 Rubber, calendering or friction coating fabrics with, P. M. Matthew . . . . . . . . . .  761,520 Ruffling and sewing machine attachment, E. Burke . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  761 , 578 Rule, double plumb, A. Vreeland . . . . . ... 761,430 Safe locking device, C. M. B. & J. B. Boos. 761,194 Sash fastening, adjusting, and locking de- . 
vice, windOW, A. H. W. Wedler . . . ... ·161,568 Sash lifter, C. M. Rhodes ....... .. ...... 761,608 

Saw mill, gang, W. M. Wilkin . . ..... . . . .. 761,344 Scaffold bracket hanger, E. Fegert. . . . . . . . .  761,156 
Scaffold, hOisting, 8. D. Wheeler . .. . .. .. 761,343 Scale automatic weighing and recording device, M. M. Barr .. . . . . . . ...... . .. .  761,438 Scale record making apparatus, weighing, L. V. Labelle . . . . . . . . . . . . . . . . . . . . . . . .  761,082 Screw driver, O. Ohlson . . . . . . . . . . . . . . . . . .  761,391 Sectional boiler, D. S. Richardson .. .... . .  761,252 Separator. See Egg separator. Separator, E. P. Waggoner .. . .. . . . . . . . . . 761,114 Sewing machine, E. J. Toof . . . . . . .. . ... .. 761,558 Sewing machine, button, F. H. Chilton . ... 761,285 Shaking separator, P. H. Shue ...... .... 761,259 Shipping box, J. Harper ... . ... . . . . . . . .. 761,376 
Ship's cowl, C. A. Withers . . . . . . . . . . . . . .  761,620 Shoe fastener, Van Wagoner & Lindstrom. 761 , 113 Shoe stitch divider, J. B. Birrer . . . . . . . . . .  761,439 Show case, C. F. Murray . . ... ... . . .... . . 761,243 Shutter fastener, H. E. Goodman ... . . ... 761,473 Shuttle, weaver's, G. Preiss . . . . . . . . . . . .  761,099 Sieve, adjllstable, C. W. Van Wye . . . . ... . 761,561 Signaling apparatus, safety device for elec-tric interlocking or block, If. T. Hol-

lins . . . . . . . . . . . . . . . . . ... . . . . . . .. . . . . . . 761,490 Signature gatherer, C. A. Juengst . . . . . . . .  761,496 Siphon, S. W. Miller, reissue ............. 12,226 Siphon, double trap, S. W. Miller. . . . . . . .  761,316 
Skirt, W. Bush . ..... . . .... . . . . . ........ . 761,200 Slag car, G. Mitchell ... . .... . . . . . . . . . . .. 761,525 Slime saving apparatus, J. J. Smith . .. . . .  761,615 Smoothinj: Iron, J.  Kldd . . .. . ... . .. . .. . .. .  761,500 Solar heater, E. Moss . . . . . . . . . . . . . . . . . . . .  761 ,596 Soldering iron heater, F. J. De Witt. . . . . .  761,584 Sound reprodUCing machine governor, J.  F. Hardy . . . . . . . .. . ... . . . . . . . . . .. . ... 761,167 Spanner wrench, D. S. Miller. Jr ...... .. 761,523 Sparking ' mechanism, variable, G. E. 

Tregurtha . . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,271 Sparking plug testing apparatus, J. E. Newton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 761,535 Speed changing mechanism, W. L. Schellen-
bach . . . . . . . . . .. . .... . . . .... . . . . .. . . . , 761,324 Speed mechanism, J. B. Bender . . . . . . . . . .  761,Un Spinning ring, L. Mellett .. . . . . .. . ....... 761,086 Spooling machine stop motion, G. P. Bos-worth . . . . . . . . ... . ... . . . .... . ... . . . . . , 761,196 Spouted can, F. Westerbeck . . . . . . . . . . .... 761,342 Spring clip, J. S. McKee . . . . . .. . . . . . . . . . . . 761,533 Stacks, wire harness for hay 01' other, S. 
J. McDonald . . . . . . . . . . . . . . . . . . . . . . . .  761,318 Stamp dispensing machine, coin controlled, H. Hill . . . . . . . . .  � .. . . . . . . ... . . . . . .. . , 761,487 

Stapling machine, G. A. Ede ....... .. .. . 761,365 Station Indicator, E. K. Adams . . . . . .. . . . 761,124 Steam boiler, A. C. Evans .. .... . . . . . . ... 761,462 Steam engine, compound, J. B. Allfree.. 761,125 Steam feed cylinder, E. E. Thomas . ... . .  761,339 .steam regenerative accumulator, A. C. E. Rateau . . . . . . . . . . . . . ... . . . . . . . . . . .. . . 761,606 Steam Shovel, G. W. King. et al. . . . . .  , .  761,079 Steel wires or bands, machine for making shavings from, H. Graf . . . . . . . . . . . • .  761,585 Steering apparatus, D. E. Hall . . . . . . . . . • •  761,223 Stereoscope cross bar, J .  T. Smith . . . . • . •  761,420 Still, F. B. Merrill . . .... .. . . . ... . .... . . . 761,315 Stocking soles manufactured on circular knitting machines, mechanism for forming double threads upon, H. A. Houseman .. . . . . ..... . . . ... .. , . . . . . . . .  761,632 

"Let Us Put Y'ou On tbe Right Track" 

Send for full information about the i deal road that is free 
from ruts and constant repairing ; that costs less than stone roads, 
lasts longer and is always in good condit ion and not d usty or 
muddy. 

"fhe Steel H ighway Track 
IS better for the taxpayer (less taxes) and better for horses 
and all vehicles. 

a Steel 
load 

One horse on 
can pull as heavy a 
good macadam road, 
good gravel, road. 

H ighway Track 
as SIX 
twelve 

horses on a 
horses on a or 

This means less wear and tear on the road and wagon and 
harness, less exertion for the horse, greater speed for the wagon 
or any kind of vehicle. 

Steel Highway Track 

This P i c t  u r e 
, ;lOWS the S t e e l 
H i g h  w a y  Track. 
Every . part of it is 
interlocking a n d  
p r a c t  i c a l l  y inde­
structible. 

Write for book­
let A that tells all 
about it. 

Construction Co. 
OF A M E R I CA 

SALES OFFICE 
1 1 4-1 1 8  Liberty St., New York 

HonE OFFICE 
758 Drexel Building, Philadelphia 

= 

Storage battery, T. A. Willard . . . . . . . . . . . .  761,345 Stove, F. G. Smith . . .. ....... . . ....... . . 761,327 Stove, S. S. Moore . . ...... . . . .. .. . ........ 761,527 .Stove, hot water, G. J. Hess ...... ... . . .  761,482 Surface gage, H. J. Hjorth . . ... . .. .. . .. . . 761 ,381 Surgical apparatus, J. Kleinbach . . . . . . . . . •  761,504 Surgical bandages, manufacture of, J. E. Lee ... . . . .. . . . . . . . . . . . . , . . . . . . . . . . . .  , 761,513 Syringe, rectal, E. A. Gilbert .. . . . . . . , . . .  761,217 Table. See Ironing table. Tea steeper, portable,- Totten & Kimball . . 761,559 Telegraph wires, etc., post for supporting, 

Low-Priced Electric Wagons 
Capacity 1 to 8 Tons 

Double Motor Equipment 
Direct Double Chain Drive 

No Gears or Pinions 

Eclipse Pocket Ammeter, 
for general battery testing. 0 to 20 amperes. 

Flexible cord attached and contact spur in case, which 
is drawn back'Jnto ca,.e, when car·ned lD pocket. _ 
Size of watch and very light weight. <;an be ns

. 

ed in � any pOSItion, Particularly designed tor Auto use. �. -; ��;'�E�iJ.E Jo:LECTRIC MFG. CO. ��' 221 Main St., Sprlngfteld, .HSMS 

L. Grlveaud ... . .... . . . . .. . . . . . . . . . . . .  761,294 Telegraphy, system of. J. L. Creveling., .. 761,450 Telegraphy, wireless, C. K. Salisbury . . . .  761,256 Telephone attachment, G. A. Cowgill . . . . . .  761,150 Telephone system, selective party line, A. 
J. Springborn .. . ..... . . .. . . . . . . . . . . . .  761,616 Tent brace and rack, combined, E. B. Cobaugh .... . . . . . . ... . . . . . . . . . . . . . . . .  761,582 Textile materials, oiling and finishing, R. S., J.,  & F. R. Carmichael. .. . . ... . . 761,203 Therapeutic purposes, apparatus for pro-ducing an alternating magnetic field for, E. Buhtz . . . . .. . . .. .. . . .. . . . . . ... 761 ,199 Thermostat and reversing valve, F. W. Robertshaw . . .. . . . . . . . . . . . . . . . . .... . , 761,402 Tire cover, pneumatiC, T. Houben .... .... 761,491 Tire fastening device. Dickey & Derry . .. 761,457 Tire, vehicle, J. A. Swinehart . . . . . . . . . . 761,335 Tires, inflating pump for pneumatic, N. F. Canepa . . . . . . . . ... . . . . . . . . . . . . . . . . . .  , 761,446 Tobacco stem crushing machine, E. Quester 761 ,101 Tongue support, vehicle, C. H. Chapman .. 761,206 Tool, combination, Wagniere & Van Al-styne . . . . .. . . ... .. . . . . . . .. . . . . .. . .. .  , 761,272 Tool, fluid pressure, Palmros & Damron . .. 761,602 Tool, impact, Secher & Greve . .. . ... . . . . 761,414 Toy, mechanical, B. F. Schwier .. .. . . . .. 761,108 Toy, mUSical, W. A. Gay .. . . . . . . . . . . . . . . . . 761,469 Trace carrier, C. G. Wallace . . . .... . .. . . . 761,116 Tramway terminal, B. C. Riblet . . . . . . . .  761,610 Tree tapping tool, W. E. Fish . . . . . . . .. . .. 761,367 Trolley, J. H. Walker .. . .  761,564, 761,566, 761.567 Trolley mechanism. J. H. Walker . . . . . . . .  761,565 Trolley pole, C. F. Rltchel . . . . . . . . . . .. . . 761,611 Trolley protector, J. H. Best, Jr . . . . . . . . . .  761,574 Trolley wheel guard. C. W. Leslie . . . . . . . .  761 ,308 Trowel, G. Meyers . . .. . . ........... . . . .. . 761,242 Truck, car, Brill & Adams ..... . 761,353, 761,354 Truck, elevating, Gorman & Riley ... . . .. .  761.220 

Truck, maximum traction, W. S. Adams. 761.347 Trunk, P. Steiger . . . . . . . . . . . . . . . . . . . . . .  761,424 Trunk dowel pin and fastener, O. Rang-
now . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 761,322 Tube expanding, beading, and .cutting tool, H. G. Lykken . . .. . . ... . . . . . . . . . .. , .  761,518 Tube or flue cleaner, T. J. Hart . . . . . . . . . . 761,586 Tubes from refractory materials, produc-tion of, E. Thomson .. . .. . ... , . . . . . . . .  761 , 11 1  Tug plate, hame, A.  A.  Thacker ... . . . . . 761,268 Turbine, elastic fluid, T. G. E. Lindmark . 761,238 Turbine, steam, P. J. �edlund . . . . . . . . .. 761,226 Type casting machine, A. F. Zeitlnger . . . . 761,346 Typewriter keys, etc., electrical device for operating, J. Pilsatneeks . . .. . . . . . . 761,179 Typewriting machine, McKerchar & Beve-ridge . . . . ... . .. . . . ..... . .. . . . . . . . .. . . 761,245 

Typewriting machine, J. G. Nie�'iA��
47, 761,248 Typewriting machine, auxiliary paper guide for, T. L. Knapp . . . . .. . . . .... 761 ,306 

Urinal, H. M. Williams . . . . .. . . ..... . . . . · .  761 ,278 Valve, dry pipe, F. Grinnell . . . . . . . . . . . . . .  761,165 Valve, dry pipe, J. C. Meloon . . . ... .. . . 761,175 Valve for steering engines, controlling, R. Richardson . . . . . . . . . . . . . . . . . . . . . . . .  761,253 Valve mechanism, J. Kennedy . . ... . . . . . .  761,499 Valve or. faucet, W. T. Welsh . . . . . . . . . . . .  761,433 Valve, reducing, A. Roth . . .. . . . .. . . . . . . .. 761,106 

�:t�:: S!�:� TentIn!' �'v�:fng', " T'. ' . s�iii: 761 ,607 

van . . .. . . . . . . . . . . . . . .... . . . . .... . . . . .  761,426 Vapot bath, C. E. Hurley ... . . . . . . .. ... 761 ,228 Vehicle body, R. L. Notman . , . . . . . . . . . . . , 761 ,177 Vehicle brake, J. G. Ebken , . . . . . . . . . . . . .  761,460 
"\I ehlcJe brake device, motor, �'. E. Stan-

ley . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,329 Vehicle, motor, L. J. Phelps ... . . . . . . . . . . . 761,398 Vehicle rein guard attachment, J. S. Towle 761,270 
Vehlcl" top awDiDg, H. D. Pursell • • • • • • • •  761,321 

THE AUTO·CAR EQUIPMENT CO. 
Buffalo, N. Y. 

MARINE and STATIONARY 

M OTO RS 
2 and 4 CYCLE 

are no experiment, a� tbey 
are in successful operation In all parts of the world. Launches in stOCk. Send i01' Oatalogue. 
PALMER BROS., 

Cos Cob. Conn. 
New York Office, 136 Liberty St. 

IT'S TIME FOR ELECTR·IC FANS 
Man, a business man working during the hot summer days under the 
coohng breeze of an electric fan has dreaded going home at night, 
because his �ouse is not wired for electric lights and he has no cooling 
fan. An EdIson Battery Fan Motor Outfit, operated by Edison Primar, 
Batteries, will make his nights and Sundays as comfortable as hlS 
working hours. All electrical houses sell them. Write for Catalog 23F. 

EDISON MFG. COMPANY 
Factory Orange, N. J. 

NEW YORK. CHICAGO 
83 Chambers Street 304 Wabash Avenue 

':AfLast" "Shayj�jlhout 
--_ ..... 

any cit,cu.mstaIlceB. 
Sales Company. Bldll., Chlcallo. 

R�erencea-DuD8' and Bradstreet's Agenciel and Con\inental National Bank of 
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rs 

Salesmen 
Huyers 
MaJlDJrel'S 
Bookkeepers 
Su perlllteJldents 
Foremen 
Stenographers 

The development witbin ten years of Scientific 
B U S  I N .I!: � ;.;  � y � T F. M marks a new 
:;i.
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tation who make it a business (not of auditing) 
but of systemat1,zinQ facLOries and stores from 
receipt of goods or raw material to output. 
Others WhD have learned the principles of llodern Business SYf!tem are filling lucrati ve po­
sitions in factories or stores. The demand for 
men so trained greatly exceeds the supply. 
��;���thYli�i��t\��fyb�lrIe��rgt��:;�a�1nl��:� 
mand the attention of any employer. .For full 
particulars address 
BOSTON SCHOOL OP BUSINESS SYSTEn 

227 Washinl/:ton St., Boston, Mass .• Dept. B. 

Business Directory of Cuba for 1 904 and 1 905 
The 10th Edition of this Directory is now ready for 

delivery. It contains a complete anti accurate list of 
names and addresses of all business hous�s. professional 
men and owners of su-'!"ar plantations. It is alTallged on 
the plan of American directories of the same character. 
It will be found of great value to Manufacturers and 
Dealers in all kinds of goods. Heading of trades in 
Spanish and l'lngJish. Pages of tbe book. near 1500. 
�:���s�� 50· 

d
l�d���� �'E"lfl

a
iiE

o
{ �f: ���¥k�; 

1 7  & 1 9  Broadway, New York City. 

Send for It Io·DdY 
You'll find it always convenient to 

have as a useful aed instructive book 
Montgom ery & Co.'s Tool Catalogue 

The new edition has 704 pages and is 

��i��SI�!�rbt;'��1i f�02���t size �x 
MO.'llTGOMERY & tJO., 

tOo Fulton St.. .N ew York City. 

PLYMOUTH ROCK SQUAB Co., 289 Atlantic Ave. , Bosto[l, Mass. 

o!Je FRANKLlN 
Model Shop 

Ask 
your 
dealer. 

The Frankl in  Gas Engine 
One.lIn.!" Horse Power 

worth $100 complete. We sell all neces· 
sary castings, m terials and detail draw· 
l��:��l��ig�s ��� �r����

k
u�':Ig\\°J'r 

norizontal form. Finished parts sold 
separately. Runs by gas or -'!"asolene. 
r�;n�O�rrt�

df��fr�
i
l�� 9� mecbanicai 

PARSELL & WEED 
129·101 West 31st Street. New York. 

Trade Marks, 
Designs, 

Copyrights, Etc. 
Anyone sendinll a sketch and def:lcriPtion may 

quickly ascertain our opinion free whether an 
invention is probably patentable. Communica-
:���

s
f���?

tl
bl�

o
e�������i fo:�g��r��i�!t��

e
t��

s 
Patents taKen throllllh MUNN & Co. receive 

Special Nottce, without charge, in the 

Scientific American 
A handsomely illustrated weekly. Largest clr-
����V��u�

f
r:�Jtg�!�1�

i
fiSoi�'br::li n!:'��:al�3r: 

MUNN & CO.361 Broadway, New York 
Branch Ofllce 625 F Bt. Washington, O. C. 
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Vehicl� top spring support, E. G. Martin . . .  761,239 
Vending machine, .T. B. Hurd . . . • . . • • . .  761,075 
Vending machinf', F . . J. Beier . . . . . . . . . . . .  761,351 
Ventilating, heating, and cooling apparatus, 

C. Cluthe . . . . . . . . . . . . . . . . . . . . . . . . . . .  761,581 
Ventilating system, W. S. Hogers . . . . . . . .  7111,405 
Violin, J. A. Heckenbach . . . . . . . . . . . . . . . •  761,480 
Voting machine interlock, C. Christensen. 7(jl,:�58 
'Vagon hody cbmp, E. H. Dewes . . . . . . . .  7Gl,-!5G 
Wagon brake, T. A. Strolle . . . . . . . . . . . . . .  761,261 

������. s1S�����lf{'d 
L
�tt���l;;e�t,' ·g��i�,· ·  'V: 7?1,464 

E. Gl'annon . , ' ,  . . .  , . . . . . . . . . . . . . . . . . .  761,476 
Washer. SeC' Dish washer. 
'Yashiug machine, .J. C.  �\1cCnlle.v . . . . . . . .  761,532 
WashtuiJ covel', stationar�y, P. ,"V. Casler. 761,147 
Watf'l' closet fiusbing apparatus, A. La 

Bonte . . . . .  , . . . . . . . . . . . . . . . .  , . . . . . . . . .  761 , 509 
Wave rcceivf'l', Shoemaker & Giddings . . . .  761,258 
Weathf'l'pl'oof pole switch, C. H. Jackson. 7£11 ,2:)(1 
",Veather strip, W. J. Pf'rl'Y . . . . . . . . . . . . . . .  7G1 ,395 
Weighing hopper, E. W. Lindquist . . . . . . . .  761,515 
Weighing machine, automatic, U. Hoep-

lIt.'r • • • • • • • • • • • •  , , • • . • • • . . • • • . • • • . • • • •  761,587 
Weighing verifier, coin controlled, A. A. 

Caille . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . .  761,14� 
"","'"pig-ht testing mhchill(', E. A. Smith . . . . . .  761,614 
Windmill swivel, S. E. & S. W. Burke . .  761,143 
Wine, etc., concentrating, E. Monti. . . . . . .  761,38i 
Wire onto spools or shuttles, apparatus for 

winding, G. H. Berthelot . . . . . . . . . . . .  761,28R 
""'oodworking machine, N. J. Hutchinson . .  761,4£J2 
Wool fat, recovering, C. E. S\vett . . . . . . . .  761,2G5 
Woven fabric, W. M. Stevenson . . . . . .. . . . .  761,554 
Wrapper, J. J. Hinde . . . . . . . . . . . . . . . . . . .  761,172 
Wrench, W. A. Stewart . . . . • . . . . . . . . . . .  761 , 110 
Wrench, N. W. Kahle . . . . . . . . . . . . . . . . . .  761,383 
Wrench, J. SaU{�r . . . . . . . . . . . . . . . . .  , . . . . . .  761 ,411 
Wrench, Wagoner & Adams . . . . . . . . . . . . . .  761,431 

DESIGNS. 

Car body, motor, J. Wilkinson . . . . . .  36.935, 
Decorative fabric, J. Cochrane . . . . 36,939, 
Dial crest, W. E. Ulmer . . . . . . . . . . . . . . . .  . 
Dish, A. A. Robineau . . . . . . . . . . . . . . . . . . .  . 
Dish, J. Pass . . . . . . . . . . . . . . . . . . . . . . . . . . • 
Hair pin, A. W. Carison . . . . . . . . . . . . . . . . . .  . 
Rug, J. A. Carroll . . . . . . . . . . . . . .  36,941, 
Spoons, forks, or similar articles, handle 

for, Heath & Such . • . . . . . . . . . . . . . . . .  

TRADE MARKS. 
AntiseptiCS, J. C. Wise . . . . . . . . . . . . . . . . .  . 
Beer, ale, porter, and malt extract, Inger, 

Duluth Brewing & Maltiug Co_ . . . . . .  . 
Beer and porter, Bernheimer & Schwartz 

Pilsener Brewing Co. . . . . . . . . . .  . . . . .  . 
Beverages, certain named, Schmeltzer Bt·os. 
Bituminous composition or cement, Warren 

Brothers Co. . . . . . . . . . . . . . . . . . . . . . . . . . 
Boots and shoes, leather: Lynchburg Shoe 

Co. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Boots and shoes, leather, Carruthers-Jones 

Shoe Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Buttons and studs, T. I. Smith Co. . . . . . •  
Canned tomatoes, P. Roncoroni . . . . . . . . .  . 
Canned vegetables and fruits, P. ROl1coroni 
Cigarette paper, E. Puigdengolas . .  42,720, 
ColIee substitutes, E. Seelig A.·G . . . . . . .  . 
Cold and cough cure, J. V. Quick . . . . . . . . .  . 
Cotton goods, C. Whitman & Co . . . . . . . . .  . 
Creams and powders, face, Davis Bridaham 

Drug Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Drugs and chemi<:als, certain named, So-

ciete l' Oxylithe . . . . . . . . . . . . . . . . . . .  . 
Feed, hominy, American Hominy Co . . . . .  . 
Flour, wbeat, J. F. Asensio . .  � . . . . . . . . . .  . 
Food for animals, J. Nicolaidi . . . . . . . . . . .  . 
Food in tablet and liquid form, prpserva-

tives and sweeteners of, J. A. Bilan . .  
Games played with cards, Parker Bros. , 

42,700, 
Insulated electric light cords, flexible, l!'. 

S. Minott . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Insulated wires and cables, F. S. Minott. . 
Lamp chimneys and globes, M. Kirch-

berger . . . . . . . .  , . . . . . . . .  , , . . . . .  , . . . . .  . 
Liquid preparatiJn8 for internal use, 

Pineule Medicine Co. : . . . . . . . . . . . . . .  . 
Liquid solutions for cleansing the mucous 

membrane and pus cavities, A. B. 
Crowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Medicine used as a rE'medy for diseases of 
liver, kidneys, and stomach, B. West-
wood . . . . .  , . . . . . . . . . .  , . . . . . . . . . . . . . .  . 

Mop \Vrin�ers and buckets combined, F. M. 
li'ritsch . . . .  , . . . .  , . . . . . . . . . . . . . . . . . . .  . 

Pastp, Italian, Maull Bros . . . . . . . . . . . . . . .  . 
Poultices, E. S. Athf'arn . . . . . . . . . . . . . . . . .  . 
Prints, colored, Chicago & Alton Railway 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Remf'dy for the treatment of certain named 

diseases, C. F. Wa lker . . . . . . .  , . . . . . . .  . 
Rope and twine, American Manufacturing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sa tin and silk, Burton Bros. & Co . .  42,703, 
Soda, baking, Morehouse Manufacturing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stogies or tobies, S. Ewart & Co . . . . .  , . .  . 
� alvps, cocks, faucets, and nozzles, Peck 

Bros. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wall and ceiling coverings or decorations, 

composition relief, Embossed "",�all Cov-
ering Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Whisky, Acker, Merrall & Condit Co . . .  . 

LABELS. 
"American Blend Tea," for tea, E. Mc-

Carty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
" Chlorozone," for disinfectant, Great West-

ern Oil Co. . . . . . . . . . . . . . . . . . . . . . . . . . . 
"Crystal Rock, "  for lithia spring water, 

Chicago Consolidated Bottling Co . . . .  . 
"Duc d 'Epernay," for wine, 1\1. Cohen . . .  . 
"Golden Crown Patpnt X X X X  Flonr,H for 

flour, H. Johnson & C. K. Bryden . . . .  
"J-V Washing Tablets," for washing tab-

lets, I·V Washing Tablet Co . . . . . . . .  . 
"J-B Ammonia," for ammonia, Jenkins 

Bros. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Liebig's Red Cross Brand," for beef ex-

tracts, Liebig Extract Co. . . . . . . . . . . .  . 
"Old Mission Preserving Co.," for pre· 

serves, jellies, jams, canned fruits, Old 
Mission Preserving Co. . . . . . . . . . . . . . . .  . 

36,936 
36,940 
36,938 
36,933 
36,934 
36,�a7 
36,942 

36,932 

42,745 

42,717 

42,716 
42,715 

42,743 

42,706 

42,707 
42,736 
42,712 
42.713 
42.721 
42.714 
42,727 
42,702 

42,728 

42,733 
42,723 
42,710 
42,724 

42,722 

42.701 

42,739 
42,740 

42,744 

42,732 
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(Is composed of pure Utah Asphalt, prepared JoJinseed-Oil and Pir�e Creosote) 

applied on an old leaky chingle, tin or felt roof will make it 
absolutely waterproof. Stops the rusting process in tin or iron, 
and stops warping or rotting of shingles. Will add ten years to the 
life of a new or old roof . .  

'lI ROOF LEAK i s  the most durable sun or winter proof paint or 
coating possible to make. Does not crack in winter or soften in 
snmmer. Easily applied. Imparts no taste to water. 

'lI ROOF LEAK SHINGLE DIP renders the wood absolntely 
weatherproof, and when the shingles are nailed on the roof they 
become cemented together so tightly that warping which causes 
cracked shingles and loose nails is positively prevented. 

'lI ROOF LEAK is shipped in the heavy liquid cement form, and is 
applied as received on worn and leaky surfaces. It is reduced with 
one qnart of boiled linseed-oil to each gallon if nsed as a durable 
paint on snrfaces in good condition. Shingle Dip is shipped ready 
for dipping. 

'lI ROOF LEAK COATING AND ROOF LEAK SHINGLE DIP 
are made in Black, Maroon and Dark Green. Five gallons up to any 
qnantity, 75c. per gallon, freight paid east of Denver . •  Returnable 
at onr expense if not approved. 

'lI ROOF LEAK is sold by np-to-date paint and hardware dealers. 
Those who try to sell you something else are not doing you jnstice, 
becanse " there is nothing else like ROOF LEAK. " 

'lI Liquid samples, together with an interesting booklet showing its 
various nses, will be sent on request, or to enable you to give it a 
practical test, we will send you for $1 .00, delivered free to your door, 
one gallon , which is sufficient for cementing roo sqnare feet of leaky 
snrface, or painting 200 sqnare feet. One gallon of Shingle Dip 

. covers about 400 square feet, shingles both sides. 

ELLIOTT VARNISH CO 1 56 Fulton Street, CHICAOO 
. . ,  263 Pearl Street, !'lEW YORK 

Manufacturers of Fine Varnishes and Inventors of 

seat five persons III COllnon. 
able for ladies and children. 

SPECIAL MANUFACTURI N G ." 

SAFE Mul l ins Unsinkable 
Steel P leasure Boats 

Marie of �teel. Practicallv indestrucdble 
Air chamber each end. Cannot sink. Can-

. .  not leak, Require no catllking. fdeal bo ... t 
, for ,famlly use! summerresOl:t�) parks. Gllaranteed. V'ill 

The mouern row boat tor pleasure, safety and durability. 1\0 other boat so de<.ir 
W. H. MULLINS, 384 Depot !St., Salem. Ohio 

DIES A N D  STAMPINGS TO ORDER. 
S P E C

'
L MACHINERY-MODElS·EXPERIMENTAL WORK. FOR SALE FIRST-CLASS MANUFACTUR­

ING PLANT, making iron 
and steel products) up 

to date and complete in every respect, doing a 
fine business-no debts-always a money makerJ 
substantial b u i I d i n  g s .  Elegant equipment. 
established '5 years. One hundred t h o u s a n d  
dollars required. F o r  p a rt i c u l a r s ,  address 
OLMSTED & BROWN, Chattanooga, Tenn. 

DROP FORGING DIES A N D  DROP' FORGINGS. HARDWAR.E SP£CIALiiES ETC MAfU'O :TO OROER.SEHO SAMPLES OR DRAWINGS FOR ESTIMATES WRITE FOR OUR BOO K L ET. THE G LOBE MAC HINE & STAMPING C O .  970 H A M I L T O N  S T., C LEVEL A N D ,  O H I O  .. 

SPECIAL MACHIN ERY IOJll�p��fm��1�1 ����
l 

Costilo Machine Works. 60 Centre St., New York 

CHEM ICAL EXA MINATIONS I�N
AJs� 

DR. H. I'. STmFEL. BI .. ell Block. Pittsburgh. Pa. 

M O D II:" L - I.... CATACOG U E. S r R E. E. 

� 5 � UNION MODU WORKS 
&, CoLA w 193 CLARK CHIC G O .  

Are
,lo�� l

nb���.i'gt<i� ���m�'ii Model or Experimental 

WHAT WE DO-H OW WE DO lT 
win be sent t o  you on request. 

KNICKERBOCKER MAtJllINE WOnKS, lne .. 
8·10·12 Jone8 Street. New York. ' 

Manufac­
tnrers of HARDWARE S PECIAL TIES 

Contract Manufacturers and 
will market articles of merit 

"Omega HeadaChe Powders," for headache 
powdprs, E. J. Huels . .  , . .  , . . . . . . . . . . 

"Royal Cabinet," for wine, M. Cobpn . . . . .  . 
11 , 114 MODELS &. E X P E R I M E N TA L  W O R K .  
11 ,108 Inventions developed. Special Machinery. 

LORIMER MFG. CO., 1 63 S. Jefferson St .• Chicago, III.  

"Selected Brut * G. H. "Mumm & Co. , "  
for champagne, G .  H .  Mumm & Co., 

1 1 , 1 10, 
"Super-Cura," for medicine, H. H. Culver. 
"That's It," for meat extracts, Armour & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

1 1 ,111 
11,113 

1 1 ,104 

E. V. BAILLARD, Fox Bldg • •  Franklin Square, New York. 

MQO'I:"LSl0HICAGO ODEL WO R K S  '"' -- ' MAD/ 'J4! ST CHICAGO ILL ..ESTA Y W.fi0 78tifZ". ..... 1�("o2 CoA'lffl..C H : oF MabfLsuPP'UE S  

"THE CRYSTAL" "ONE CENT" 
Plate Glass Gnm Vender 

Designers and constructors of vending machines of all 
kinds, on contract. 
MICIDGAN NO VELTY WORKS, Kalamazoo, l1ich. 

"The St. Louis Borax Soap Chips," for 
soap, St. Louis Soap Co . . . . . . . . . . . . .  . - MECHANICAl. MANUFACTURRRS wishing 1 1 , 118 � <> � � "T"  � to establish branch in New YorkCity,canbe represented "Towle's Frickshun Top Syrup, " for table 
syrnp, Towle Syrup Co. . . . . . . . . . . . .  . 

..I.. ..... ...a. ..A...I ..::::.... � � by NATIONAL SUPPLY CO., 835 Broad:way. N. Y .  
1 1,103 
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S
f�lM "Towle's Preferred Stock Sugar Syrup," for 

tablf' syrup, TowlE' Syrup Co . . .  · . . . . . . .  . 11 ,102 Centre Street, New York. "Ultramarine Sheet Bluing, " for bluing, 
HWa�hi�gt�l�

dO�hit� 
. .  

L��'�d�y 
. .  

So�p: ,', . .  f�� 11,120 MODEL AND EXPERIMENTAL WORK. 
soap, Washington C .  H. Soap Co . . . . . •  11,119 Electrical and Mechanical Instruments. Small Mach'y. 

PRIN TS. 
" Smaltz-Goodwin Co., Phila. , " for shoes, 

O. McCormick . . . . . . . . . . . . . . . . . . . . . . . .  1,005 
"Stop That Hack," for cough drops, IJ. 

Lowenthal . . . . . . . . . . . . . . . . . . . . . .  . . . . . 1,004 

A printed copy of the speLification and drawinj!' 
of any patent in the foregOing list, or any patent 
in print issued since 1863, will be furnish('tl from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
�iven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In· 
ventors for auy of the inventions named in the for('­
�wing list. For terms and further ' particulars 
Qddress Munn & Co., 361 Broadway, New York. 

EDWARD KLEINSC H M I DT, 82 W. Broadway, New York. 

Dies, Tools, Models and SpeCial Machinery. �,:�� ":�'M:�;";:''';,�" HOEFT & MOORE, Chicago, U. S. A 
O�lI H t , '  t n , ,, \ > � I P \\d tJ,� h l ! ,, \ '< I "A � l l n �J tf 1 

.. How to Successfully Operate a Gas or 
Gasoline Engine." This book is the latest and the 
h Last Word " on the subject. Pocket Edition. Price 
Fifty Cents. For sale by the GENESEE LAUNCH AND 
POWER COMPANY, Genesee, N. y.. 

B U I L DE R S ��P���cJ��1 �o���irne:lntion!lg�':�T: 
oped. THE FENN-SADLER .M.A.CH. CO., Hartford, Conn-

A UT 0 MOB I L E P�f{es·pa��r i�
ng0��1���O�Od 

embraces new and ori�inal ideas in construction. Send 
tor Catalogue and Prices. 

OTTO KONIG�LOW, Cleveland. Ohio. 

© 1904 SCIENTIFIC AMERICAN, INC 

TYPIWRITIR HIADQUARURS 
3.32 Broadway, New York, s�:!ll a:q make� under half-price. Don.'t buy 
before sen�I[lg for samples of wrltmg, pnces. exchange and unpreJudiced 
advice. Immense stock for Relection. Shipped for trial. Guaranteed 
first-class('onditlbn. Dealers supplied. 

S PLlTDOBf�MARK COILS 
�25 VAN DEWATER ST. NY. �� 

FOR SALE. �':,��'l,\��.75ifi�hi��'i�� Cntting Bre&��l� C��jiNa1it'6;e
i>'!!'�:�tee, .., 449 Parrott Building, San Francisco, Ca._ 

FOR SALE,-Castings and Blue Prints for 2x4 Corliss 
Engine. E. A. SIKES, Cherry Valley, 3fa88. 

S. E. WORRElLI. 
Hannibal. :Mo. DRYI NG MAC H I N ES.  
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