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The Editor i s  always glad t o  receive for examination illustrated 
articles on subjects of timely interest. If the photogr�phs. are 
shnrp, the articles HltOl't. aI.'d the facts authen.ttc, the. contrIb'!-tIOns 
will receive special attentIOn. Accepted artICles wIll be pa,:.! for 
at regular spacc rates. 

THE FASTEST LONG DISTANCE TRAIN IN THE WORLD. 
We are informed that a new train has lately been 

placed on the Paris-Calais run, for the convenience of 
travel between Paris and London, which is scheduled 
to cover the distance of 184% miles in three hours. 
This very fine performance is  accomplished in spite of 
the fact that there is a stop of four minutes at Amiens, 
and that the speeci is greatly reduced in running 
through the city of Calais to the pier where 
passengers embark for Dover. The announcement 
will give no surprise to those of us who 
have watched with interest the development of ex
press train service on the leading French rail
roads. It  is only of late years that France has brought 
her railroad system up to a pitch of perfection in 
comfort and speed at which it  has ranked with the 
hest railroads of the world.  The improvement has 
been so rapid that, for the past three or four years, 
the French roads have not only surpassed in speed 
the trains for which Great Britain has been justly 
noted for half a century, but they have instituted a 
schedule of fast passenger trains which is absolutely 
without a rival either in Europe or America. There 
are over fifty express trains on the various French 
railroads with a speed including stops of over 5 0  
miles a n  hour, and more than half of these run at, an 
average speed of over 55 miles an hour. They have 
also been running during the past two years a few 

trains that reach an average of 60 miles an hour" but 
the distance was comparatively short. The Patis
Calais run, however, is made at a higher average 
speed than that of any express train in France, and 
although the distance run without a stop is lesEr than 
that covered without a stop by the Empire State 
Express, the fastest long-distance train in this country, 
the average speed, 61% miles an hour, is 7 miles an hOur 
greater. The weight of the regular Empire State 
train behind the engine is 200 tons. We have no 
particulars as to the weight of the French train, but 
it  is probably something less than that. There is food 
for thought, in the fact that the best wcrk on these 
trains is being done by the four-cylinder express en
gines of the compound type. 

-------- -----.+,�.� ••• -------
COST OF WIRELESS TELEGRAPHY. 

Successive steps in the establishment of wireleRs 
telegraphy follow each other with a rapidity which is 
quite unprecedented in the' development of a new in
vention. It is not many weeks since the first success
ful signals, were transmitted acroSs the' Atlantic, and 
in the interim the inventor has returned to England, 
completed his arrangements, and is now on his way 
back to America for the , purpose of establiShing a 
permanent station for' the regUlar transmission of 
commerdalWireless messages.' Furthermore, ,it is an
nounced ,that a contract ha:sbeen made with the Can
adian government for the transmission :of ordinary 
transatlantic messages for ten cents a word, with a 
press rate of five cents a word. In accordance with 

thi s  contract, the Canadian government will co'n· 
tribute $80,000 toward the erection of, a station in 
Nova Scotia. At present the 'rate 'for general messages 
is  25 cents ; so that the genera] public in Canada reap 
the immediate benefit of a reduction in the rate of 
fully 60 per cent. 

Thus again do we see the indomitable patience of 
one man bring to fruition, aftErt ysars of patient in· 
vestigation, another of those epoch-making inventions, 
which are destined from the very 'first to bring 'untOld 
benefit to the world at large and well-earned prestige 
and wealth to the inventor himself. In thi s  age of in
creaSing travel and multiplying int�rnational interests 
of a political, commercial and private character, this 
facilitating of communication between the old and 
new world will be beneficial to a degree that can 
scarcely be estimated. To the private individual 
particularly, will this great cheapening of 'telegraphic 
communication be welcome, as it brings the transat
lantic "cablegram" within reach of a vast number of 
people to whom it is an impossible luxury at the 
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present price. It is true the commercial success of 
the system has yet to be demonstrated; but Mr. Mar
coni has been so uniformly modest and conservative 
in his claims, and has evidently been careful never Lo 
announce his achievements until he had proved beyond 
a doubt their practicability, that the public will have 
every confidence in the inventor's ability to carry out 
to  the letter his contract with the Canadian govern· 
ment. 

A 70,000 HORSE POWER PLANT. 
Another notable step has been taken in the develop

lllEnt and application of the steam turbine. The Met

ropolitan District Railway, London, which is about 

to substitute electrical traction for the old steam 

locomotives that for several decades have rendered 

travel on thi s  line hideous, is to make use of the 
steam turbine in a great central generating station, 

which will be located at Chelsea. The minimum out
put will be 70.000 horse power, and the plant will 

consist of ten Westinghouse-Parsons steam turbines, 
each of 7,000 minimum horse power capacity. Not 
only will this be the largest aggregation of steam tur
bines in the world, but if is scarcely necessary to say 

that the turbines themselves will be by far the largest 
ever  built. At present the 2,000-horse power turbine 
at the generating station of the Hartford Electric 
Light Company is the most powerful in existence ; 
two are also being constructed in Europe for electric 
lighting at Frankfort and Milan, each of which will 
be of 5,000 horse power. 

The advantages of a steam turbine plant for elec
tric lighting are many and valuable. In the present 
case the three-phase generators, each of 5,000 kilo· 
watts capacity, will be mo'unted direct on the turbine 
shafts, and will be driven at the high speed of 750 
revolutions per mlnute-a high speed for electrical 
work. but a low Eplled in comparison with those to 
which we have been accustomed in the steam turbine. 
An immediate advantage of the high speed, electri
cally considered, is that much smaller dynamos can 
be employed than would ·'be nesessary if si'ow-speed, 
reciprocating steam engines were used. If our read· 
ers refer to the description of the power station of 
the Manhattan Elevated Railroad given in the SCIEN· 

TIFIC AMERICAN of January 11, they will notice that 
the electrical units used at that station are of the 
same capacity, namely, 5,000 kilowatts, but that the 
speed of revolution is  only 75 per minute. Conse
quently the generators are huge constructions, 42 
feet in diameter and 445Y:l tons in weight, with 40 
field-magnet poles. Compare this with the compact 
generators in the District Railway turbine plant, 
which, because they revolve at ten times the speed, 
will require only' iour poles and will have an external 
diameter of' only 9 feet. It i s  evident from these fig
ures that there will be a great economy in space and 
m aterial secured by the use of the steam turbine in 
an instaJlat'ion' of this kind. It  has been proved fur
therni.ore in the experience that has been gained with 
large turbine un

'
its, that the economy of steam con· 

sumption is lower than that which has been
' 

obtained 
with'the' best types of reciprocating, engine, the comli
tion's of steam generation being of course the same. 
It has further been shown that the economy increases 
with the increase in size of the unit ; and hence it is 
reasonable to look for very favorable results from a 

plan:t made' up of 5,OOO-horse power generators. Other 
advantages that would be realized are the entire ab
sence of vibration and the absence of oil from the 
water of' condensation. 

There 'is another  benefit derived from the use of 
the steam 'turbine in an electrical

' 
power plant ; we 

refer to the perfectly uniform turning m�ment. It 
is  well understood that in a system which generates 
three-phase cUrrents for transmission and conversion 
at substations, it is of importance to secure a's perfeCt 
an angular velocity of the engine 'and gerierator as 
"possible. 'Should there be any variation, there is a 
confusion of the phases which, if it exceeds a certain 
degree, i s  . liable to throw the rotary converters out 
of step and tie up tlie line. In the Metropolitan Street 
Railwa,y plant,. it will be remembered, the problem is 
solved' by placing the two cranks at an a,ngle of 135 
degrees with each' other. so as to secure eight impulses 
at equal intervals in each revolution of the shaft. In 
the steam turbine, the dead center of the reciprocating 
engine is :bf course' entirely eliminated, and there is 
a perfectly constant' turning moment throughout 
the entire revolution. As regards the question ofspeerl 
regulation, under the fluctuating load 'imposed on a 
central electrical pO'wer, station, such as this. the 
turbine Is well equipped, the steam being admitted 
to it in a series of well�regula,ted and continuous ad· 
missions, which at full load are so close as to consti· 
tute what is practically a continuous feed. Finally, 
the turbine has a distinct advantage from the fact that 
a much higher vacuum can be used than is possible in 
the case of the r�iprocating engine, the exhaust from 
the lower-pressure turbine"being at zero. 

There is no denying that the question of both the 
steam engine and the electric genera.tor for large cen· 
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tral power plants has reached an extremely interest· 
ing if not critical stage. The compact steam turbine 
and

' 
four-pole generator running at 750 revolutions 

per minute stand out in very strong contrast to the 
giant four-cylinder reciprocating engine and the 40-
pole, 445-ton generator running at only 75 revolutions 
per minute. One or other of these is bound to become 
the permanent type for future work of this kind ; and 
we must confess that judged by its past performance 
and its future promise, the turbo-electric plant would 
seem to be the standard for the future. Unless the 
matter of equipping the central power station for the 
Rapid Transit Subway has progressed too far to ad
mit of any change of plans, the Commissioners and 
their engineers should carefully weigh the merits of 
the turbo-electric installation before committing 
themselves to the erection of one more of the costly 
reciprocating·engine po-wer stations, of which three 
have been built lately in this city. 

HOW 
"

VARIOUS COUNTRIES SUBSIDIZE THEIR 
MERCANTILE MARINE. 

In view of the interest aroused in our shipping sub

Ridy bill to be brought before Congress during the...next 

SEssion, it is interesting to observe the various means 
adopted by European nations to encourage their mer
cantile marine. The steamship lines of Great Brit

ain receive no state a ssistance beyond, in certain 

cases, a subvention, which is in reality too inSignifi
cant to be worthy of notice, for employing particular 

vessels as auxiliary cruisers in time of war, and for 
postal work. Since, however, the carriage of mails in
volves the allocation of a certain amount of space for 
the mail bags, and officials attached thereto, and is 
somewhat similar to freight, thiR payment can scarcely 
be termed a subsidy. The German lines are the most 
heavily state·subsidized steamship lines in the world, 
and but for this government assistance, it  is very 
doubtful if Germany would have attained its present 
position in the mercantile marine among the maritime 
nations of the world. Certainly no fast steamships 
such as the "Deutschland," "Kronprinz Wilhelm," and 
"Kaiser Wilhelm der Grosse," would have come into 
existence. The total imperial subsidy granted by Ger
many to steamship lines amounts to $1,737,500 per an
num, and is distributed among the North German 
Lloyd, of Bremen, and the German East Africa Com
pany, at Hamburg. There is in addition to this a small 
imperial subsidy granted for a service recently estab
lished to compete for the West African trade. The 
German East Africa line receives $337,500 a year for 
a. fortnightly service circumnavigating Africa in alter
nate directions. The North German Lloyd receives 
$8 25,000 per annum for a fortnightly service direct to 
China and Japan, and $575,000 for a monthly service 
to Australia. In addition to this there is an amount of 
$325,000 paid to the Hamburg-American and North 
German Lloyd companies for the carriage of mails. As 
before stated, the British government extends lio pe
cuniary assistance to the various steamship lines, be· 
yond a postal subvention, though it is often erroneously 
stated that this remuneration is  equivalent to a sub
sidy. Comparison therefore

' 
between a German and 

English steamship company i s  scarcely possible. . Bot� 
the 

'
P. & 0., the largest steamship company in Great 

Britain, and the North German Lloyd run a large fleet 
of vessels in addition to those employed exclusively in 
carrying mails on the Australian and Eastern service. 
The total tonnag€'of the North German Lloyd fleet at 
the end of 1900,was 405,987 tons, and that of the Penin
sular and Oriental Company, of London, 340,000 tons. 
The P. & O. Company receive the sum of $l,75Q,OOO per 
annum for a ' fortnightly service from Brindisi to 
Shanghai, a weekly !3ervice from Brindisi to Bombay, 
and' a fortnightly service from Brindisi to Adelaide. 
Of this  sum approximately $4Z5,OOO is allotted to the 
Allstralian service,'Brindisi to Ad�laide, covering about 
9,100

' 
miles, including ports of call. , If 2,500 miles, 

about the distance from London to Brindisi-the P. & 
O. are obliged to run to Brindisi to pick up the mails
and 1,07,5 miles, representing the,miieage from Ade
laide to Sydney, are added, a totaldista:nce of 12.675 
miles, the nearest possible approach to 'an absolutely 
comparative basis is obtained. The North, German 
Lloyd receive $575.000 per annum for ,a monthy service 
from Bremerhaven to Sydney, a distance of about 13.-
100 miles, including ports of call. The P. & O. Company 
run fifty-two voyages in a year, and the North German 
Lloyd run under their contract, at least twenty-six 
voyages a year. This works out at 66.105 cents per mile 
for the P. & O. and Orient companies, and $1.68819 
per mile for the North German Lloyd. And as the 
Colonies and India contribute from their postal re
ceipts a sum equal to half the total P. & o. postal sub· 
sidy of $1,750.000, it is not perhaps too much to asSume 
that the British Post Office collects at least a similar 
amount "from the carriage' of mails outward, the , de· 
duction being that the postal matter carried by the P. 
& O. pays for itself, and is no burden whatever upon 
the BritiSh taxpayer. The North German Lloyd have 
within the last two years, distributed dividends of 7 
per cent and 8* per cent. The P. & O. average a divi· 
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dend on preferred stock of OV6r 11 per cent, and nearly 
8 pEtr cent all round. It is quite open to say that the 
German company receive 7 per cent of the 8lh per cent 
in subsidy, and the P. & O. 10  per cent out of the 11 
per cent. Both mail services, however, are in conse
quence of this subsidy run in a more extravagant man
ner than a purely commercial line would be, and the 
mileage comparison shows that the English company 
give the greater value for their subsidy than the Ger
man, or in other words the latter probably apply a 
much larger proportion of their subsidy to dividend 
purposes than the English company. It is  only by 
means of thi s  state assistance that Germany has been 
able to compete with England in the mail trade in the 
East-since Great Britain had such a firm monopoly 
that other than subsidized lines could not have run 
against them profitably. German competition, how
ever, has not affected the English trade, but has rather 
developed it.  Other European countries do, not subsi
dize their steamship' lines in the way that Germany 
does. Russia grants special subsidies to certain lines, 
which, however, chiefly trade within the Russian em
pire. There is also the volunteer fleet which plies be
tween the Black Sea and eastern Siberian ports. This 
line calls at some Eastern ports, but carries little 
cargo, and is chiefly devoted to government ,political pur
poses. Japan grants general subsidies upon construction, 
mileage runs. and also special subsidies to the Nippon 
Yusen Kaisha to India and Europe, and the Toyo Kisen 
to San Francisco. The subsidy of the Nippon Yusen 
Kaisha averages an amount equal to two-thirds of the 
expenses per voyage, a very large subsidy_ Austria 
grants a subsidy on shipping which, assuming that the 
freights earned covered expenses, would permit an 
average dividend of about 15 per cent to be distributed. 
The bounties of France are equal to about 12lh per cent 
on the value of the mercantile marine. It is a curious 
fact, however, that in none of these European countries 
is the state subvention regarded with satisfaction. Ger
many, which has been lavish in this direcfian, is  indeed 
looking forward to the day when traffic with the East 
and Australasia will be sufficiently remunerative to en
able the subsidy to be withdrawn. Such a state of af
fairs is very remote, however, at present, since Eng
lish trade in those parts is so secure that the German 
competition has no effect upon it, whatever. Germany, 
in fact, has to create a new and special trade for her 
steamships, and the work is proving difficult, since the 
English lines offer more frequent services, and, on the 
whole, are much faster than the German 'boats plying 
between Europe and the East. 

. �.I. 
THE HEAVENS IN MARCH. 

BY HENRY NORRIS RUSSELL, PH.D. 

As we regard the evening sky at the present season 
we cannot help being impressed by the greater bright
nElSS of the western half in comparison with the 
eastern_ Following the Milky Way up from the north
ern horizon we pass in succession the zigzag line of 
CaSSiopeia, the br

'
ight group of Perseus, the irregular 

pentagon of Auriga, the parallel lines of Gemini, the 
lonely Procyon, and the brilliant Sirius, till we reach 
the southern horizon among the stars of Argo. 

Below Auriga and Gemini to the west lie Taurus 
and Orion, perhaps the most familiar constellations 
of all. Aries and Andromeda are just setting in the 
northwest below Perseus. 

The brightest stars in the eastern sky are Arcturus, 
in Bootes, and Spica, in Virgo. At our usual hour of 
9 P. M. in the middle of the month they are both low 
down in the east. The former is the brightest star, 
except Sirius, in our skies, and may at once be recog
nized by its reddish color. 

The sky east of  the meridian i s  occupied by three 
large constellations. Ursa Major is the northernmost, 
extending north and east from the zenith. Leo comes 
next, with its familiar "sickle," and the bright star 
Regulus. The head of Hydra is  midway between 
Regulus and Procyon, and from it the long line of 
the constellation stretches southeastward toward 
Spica. A small but conspicuous group to the right 
of the latter star forms the constellation of Corvus, 
or the Raven. 

In the circum-polar sky Cepheus is below the pole, 
and Draco and Ursa Minor are east of it. 

The most interesting recent astronomical news has 
to do with the nebula which surrounds the new star in 
Perseus, of which we spoke a few months ago. Traces 
of it have been discovered on a photograph taken at 
the Lick Observatory last March, which, like those 
obtained last autumn and winter, shows that the 
nebula has been steadily expanding, starting from 
the star itself at the time of its outburst. It  is now 
nearly equal to the moon in apparent diameter, and is 
still growing. Recent observations also show that the 
star has no sensible parallax ; that is, that it is by no 
means one of our nearest neighbors. 

The enormous rate at which the nebula appears to 
move has been very simply explained by Prof. Kap
teya, an English astronomer, as follow s :  Suppose 
that the new star is surrounded by a great cloud of 
meteoric dust, or something of that sort. The light 
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sent out by the star duting its short period of brilli
ancy will light up this dust as it travels through it, 
so that it will appear, when seen from a great dis
tance, as a faintly luminous ring surfounding the 
star. This ring will appear to move outward in all 
directions with the velOCity of light-186,000 miles 
per second-which is certainly fast enough_ The 
irregularities of the nebula as photographed can be 
accounted for by assuming that the dust is  thicker 
in some places than in others. 

On this hypotheSis the distance of the Nova may be 
calculated from the apparent size of the nebula. We 
give only the results here, referring for the proofs 
to a letter by Mr. W. E.  Wilson in Nature for Janu
ary 30. 

It appears that the new star is so far off that it 
ta.kes its light about 250 years to reach us. Its actual 
brightness, during the few days when it was at its 
best, was about 10,000 times that of the sun. It still 
gives out ten times as much' light as the sun does, 
though it  i s  now invisible to the naked eye. Finally, 
the outburst which we saw last year must have taken 
place about the year 1650, its light having taken all 
the intervening centuries to reach us. 

THE PLANETS. 

Mercury is morning star in Aquarius, rlsmg about 
an hour before the sun. On the 16th he reaches his 
greatest western elongation. He i s  farther from the 
sun than usual, but, being south of him, is  not as easy 
to see as he was at his recent evening appearance. 
Venus is  also morning star, and is  in a situation very 
much like Mercury's, but farther from the sun, so 
that she rises from one and a half to two hours before 
sunrise. She is rapidly growing brighter, and on the 
20th is  at her greatest brilliancy, being once more 
easily visible in the daytime, if one knows just where 
to look for her. Mars is within a few degrees of the 
sun, and therefore cannot be seen. ·  The sun, whose 
apparent eastward motion among the stars is  faster 
than his, overtakes him on the 29th, and he becomes a 
morning star, though he will not be visible in that 
capacity for some time to come. 

Jupiter and Saturn are morning stars in Sagittarius. 
On the 15th the former rises over two hours before 
the sun, and the latter nearly three. 

Uranils is morning star in Scorpio. On the 12th he 
is in quadrature with the sun, and is due south at 
6 A. M. Neptune is in Gemini. On the 19th he is 
in quadrature, but since he is 90 deg. east of the sun, 
while Uranus is 90 deg. west of him, the two planets 
are in almost exactly opposite parts of the heavens . 

THE MOON. 

Last quarter occurs on the morning of the 2d, new 
moon on the afternoon of the 9th, first quarter on that 
of the 16th, full moon on the evening of the 23d, and 

last quarter again on the night of the 31st, or, properly 
spea.king, on the morning of April 1,  since the phase 
occurs at 1 A. M. 

The moon is nearest us on the 13th, and farthest 
off on the 1st. She is in conjunction with Uranus on 
the 3d,  Saturn on the 5th, Jupiter on the 6th, Venus 
on the afternoon of the 7th, Mercury the following 
night, Mars on the 11th, Neptune on the 16th, and 
Uranus again on the 30th. None of these conjunctions 
are close except that with Venus, which will be about 
1% deg. south of the moon. 

At 8 A. M. on March 21 the sun enters the sign of 
Aries, and, according to the almanac, "spring begins." 

Princeton, February 18, 1902. 
• I ••• 

EARTH TELEPHONE EXPERIMENTS OF M. DUCRETET. 
M. E. Ducretet, a well-known electrician of PariS, 

has been making some interesting experiments in 

telephonic transmission by using the earth alone as 

a conductor. The transmitter in this case consists 

of a microphone and a few cells of battery connected 

directly to two earth plates of considerable surface 

and buried 6 feet below the ground. The plates are 

placed facing each other and only a few yards apart. 

For the receiver he makes use of a quarry well 

about 60 feet deep which communicates below with 

the Catacombs. The orifice terminates at the ground 

level by a cast-iron pipe 4 inches in diameter and 1 2  

feet long. A n  insulated conductor descends in the 

vertical well and brings a metal sphere 3 inches in 

diameter in contact with the soil of the Catacombs. 

On coming out of the well the wire is fixed to one 

end of an ordinary telephone receiver, whose other 

end is connected with the iron pipe at the sur,face of 

the ground. The two earth circuits which are thus 

made are separated by a building with cellars and 

thick walls, and therefore the layer which separates 

the two parts is considerable. When 'the microphone 

is spo.ken into, all the vibrations of the voice, even 

the feeblest, give rise to variations of current in the 

circuit which is closed through the earth, without any 

metallic connection between the two parts, and in spite 
of the multiple variations of the currents and the 
nature of the medium, earth, which is used, the repro
duction of the voice is made at the receiving end with 
remarkable sharpness, and besides, there are none of 

the extraneous noises which are so common in the or
dinary circuits. The dynamos whiGih are wor,king in 
the neighboring building, both continuous and alter
nating current, have no effect upon the circuit. It is 
difficult to give a, satisfactory explanation of this phe
nomenon of earth transmission, but M. Ducretet thinks 
that the current is diffused from the transmitting sta· 
tion by derivations from the principal circuit between 
the plates, and that this curr!3nt is sufficient to operatt 
a certain number of receivers placed at different dis· 
talLces. With the arrangement of circuits described 
above, the experimenter was able to send through the 
earth a current sufficiently strong to operate a relay 
and electric bell. If the sphere which rests upon the 
soil of the Catacombs is raised from the ground, all 
reception ceases, but recommences when the contact 
is again made with the earth, which, it should be re
marked, is dry. M. Ducretet is continuing his experi· 
ments over greater distances and under varying con
ditions. 

SCIENCE NOTES. 
The North German Lloyd steamer "Krefeld" has 

just brought to Germany 175 ancient Chinese bronze 
guns, which formerly stood on the' walls of Pekin, 
and, according, to inscriptions upon them, were cast 
between 200 and 250 years ago in Chinese arsenals 
under the superintendence of the Jesuits. It is stated 
that the more highly ornamented pieces of cannon are 
to be placed in the Naval Museum, while the remainder 
are to be melted for the sake of the bronze. 

M_ Sibillot, a Parisian aeronaut, has devised a pew 
principle of aerial navigation which, he anticipates, 
will solve the problem of traveling through the air. 
He has completed the plans of a new dirigible balloon 
which, he maintains, will be manageable in any 
Weather. He proposes to carry in his aerial machine 
a refrigerator and a heating apparatus. By simply 
pressing a lever of the former he thus reduces the 
temperature of the gas, the condensation causing the 
balloon to descend. On heating the hydrogen the gas 
expands, and thus the balloon ascends. By this alter
native heating or cooling of the gas in his balloon 
he can rise or fall at will without allowing any of 
his hydrogen to escape. 

Australia is proving a formidable rival in the but
ter industry of the world, and the rapid growth of 
the export trade of that country has advanced steadily 
during the past few years. From the colony of Victoria 
alone there were exported to Great Britain during 
1899-1900 17,107 tons, representing a gross value of 
$8,023,000. The export of butter from Victoria com
menced in 1889.  During the first year the quantity 
exported was 369112 tons, representing a monetary 
value of $255,000. In the following year it  had risen 
to 75914 tons, of a value of $495,000. The remarkable 
growth of the industry continued during the succeed
ing years, and as the demand for the article is so great 
there is every appearance of the colonial produce sup
planting that of  other countries, especially when the 
rich and extensive pastoral resources of Victoria are 
remembered. For the ten years during which th'3 
trade has existed the total exports of butter have 
reached 79,426 tons, aggregating a value of $38,533, ,475 .  

Dr. A.  Wynter Blyth, barrister-at-Iaw and medical 
officer of health for Marylebone, had a startling propo
sition to make in his capacity of new president of the 
Incorporated SOCiety of Medical Officers of Health, who 
held their annual gathering at the Hotel Cecil. In his 
presidential address he discussed the subject of "Venti
lation" in all its bearings, says the London Chronicle. 
To imp roper ventilation he attributed the low state of 
public health, which conduced to the spread of tubercu
lar and other maladies. After dilating upoll the atmos
phere and excellent ventilation of the tube railway, 
he said it was within the possibilities of modern science 
to make the deepest mine not only habitable, but agree
able and healthy. It might be hereafter a contribution 
to the solution of the housing question to build down
ward in the depths instead of upward on the mountain. 
One could imagine a Jules Verne cavernous city, where 
the sky was the ever-white, changeless chaLk, where no 
rain fell, where no frost penetrated, where the light 
never failed, and where d ry, warm, filtered, purified, 
ozonized air bathed the lungs and fanned the cheeks 
of the denizens in the constant white glare of a never
dying summer's day. In tenement-houses and work
places it was better to deal with each individual room 
and give them their own ventilating system. With re
gard to the ordinary tenement-house it  was doubtless 
at the present time hopeless to suggest any mechanical 
appliance. They must seek the great factor in the 
propagation of tubercle in the constant breathing of 
bad air added to close contact of the healthy and dis
eased. If some of the great expert talent now em
ployed in the investigation and discussion of problems 
relating to sewage and sewag�-disposal were diverted 
to the study of ventilation, our factories and work
shops would put out more work in a given time, and 
the mean duration of human life in the country would 
be appreciably lengthened. 
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A NEW TYPE or MOTO� OA�. 

An entirely novel form of 
Voiturette has recently been pat
ented and put to practical test in 
England by M. Maberly-Smith, of 
Penshurst, Kent, the construction 
of which involves one or two new 
principles. 

The illustration gives a general 
idea of the vehicle, and demon
strates that although the car is 
tandem in form, the occupants, who 
have considerable seating accom
modation, are so arranged that the 
driver, who controls the car from 
the rearm03t seat, has a clear view 
of the road as well as the advantage 
of sociability with the foremost oc
cupants. The position of the steer
ing rod, starting handle, belt con
troller, and other small levers di
rectly in front of the driver is also 
to be noted. 

The main feature in the con
struction of this vehicle is the cen
tral trough or hollow keel, which 
contains practically the whole 
mechanism; in the latest pattern 
even the steering rods are inclosed 
within this keel, while the belt, 
pulleys, and chains are kept dry and free from 
dust, so that they work under ideal conditions. 
The engine alone with its carbureter is  not in
closed, but is mounted on the extreme end of the keel 
and has the full advantage of the cooling influence of 
the atmosphere. 

The keel is practically the frame of the car, and 
to this is attached the bent-wood construction which 
forms ihe backs and footboards of the seats. 

The wheels, as will be seen, are placed in diamond 
form, though the two steering wlieels, having their 
position one at each end of the keel, are not actually 
in the same line. The reason for thi s  is  perhaps not 
at first obvious. In reality, however, the compactness 
of the design entirely depends upon this vital point, as 
by this means the transmission is  rendered central, 
and the steering wheels coming immediately below 
the weight they have to support are permitted ample 
room for locking; in fact, the car can turn within a 
radius of 10 feet, par tly owing no doubt to the dupli 
cate method of steering, which has among other things 
entirely abolished the tendency to side slip so commonly 
found in motor vehicles. Some of the cars were recently 
exhibited at the Crystal Palace National Show, fi�ted 
with a 2% horse power De Dian water-cooling engine, 
which has been found to give ample power even with 
the two speeds with which the cars are now furnished. 
Gasoline is  not the only power suited to this type of 
car, however, its extreme lightness of four hundred 
weight, including tanks, engine, and accessories, ren
dering it suitable for electric propulsion, which is 
now in contemplation. It is thought there will he 
sufficient room to carry the batteries within the cen
t· 01 trough before mentioned. 

• • • 
A PNEUMATIC FIRE ESCAPE AND TOWER. 

BY WILLIAM S. CR.,NDALL. 
All things considered, the city of Pittshurg has in 

many respects the most up-to-date fire department in 
the United States. Its latest acquisition i s  a pneu
matic telescopic aerial truck. This is the first piece 
of apparatus of its kind in America. It  has been used 
for the last five years in the leading European cities 
and is the invention of a German scientist. 

It was given a successful test the other day in Pitts
burg, when it lifted from 

Scientific American. 

A NEW TYPE OF MOTOR CAR. 

truck on which the ladder i s  mounted weighs 10,000 
pounds, which does away with all danger of tilting. 
The wheels are fitted with rubber tires and roller-

THE PNEUMATIC AERIAL TRUCK IN OPERATION. 

bearing axles, and the truck can be easily drawn by 
two horses. Th�re is a chemical fire engine and 
water tower equipment in combination, together with 
ladders and the usual assortment of fire-fighting tools. 
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When it is desired to enter a 
certain window in a burning build
ing, whether it be in the first or 
fifth story, a fireman is securely 
fastened to the top of the telescopic 
tube, when the first section is  ex
tended into the air, two men being 
required to operate the machine, 
one freeing the big taILk from air, 
while the other applies the air to 
the tubes. Then the second, third 
and fourth sections are raised in 
the same manner, the time con
sumed in the operation being much 
less than it takes to tell about it. 

While the piece of apparatus is 
exceedingly valuable in fighting 
fire in tall buildings, yet its prin
cipal use will be that of a life 
saver. To step out of a fifth-story 
window on to the top of an aerial 
ladder is a ticklish piece of busi· 
ness. To descend such a ladder is 
still more difficult and trying to the 
nerves of those who have not had 
the training of a fireman. To a 
woman the ascent or descent of a 
ladder, with her unmanageable 
skirts, the situation is  still more 
difficult, and especially so when 

danger threatens and one is surrounded by flame and 
smoke. The use of this pneumatic ladder does away 
with all of these nerve-racking ordeals, making the 
descent from the window of a burning building a com
paratively simple experience. At the top of the ladder 
is a little platform, and a fireman is always at hand 
ready to assist the person in danger from the window 
to the platform.  Then one section after another of 
the tube iE telescoped, and the person brought safely 
to the ground without any of the harrowing experi
ences incident to the descent of a long ladder. 

No doubt the introduction of this expensive pneu
matic ladder into the Pittsburg department will be 
rapidly followed by other large cities of the United 
States. In those cities outside of New York, Chicago 
and Philadelphia this mode of rescuing people from 
burning buildings would be possible in almost every 
instance ; but in the cities mentioned, where the busi
ness blocks and apartment houses range from eight to 
sixteen stories high, it would be practically useless. 
In such cases the scaling ladder, as employed by the 
New York Life-Saving Corps, would be the only avail
able substitute. But in the smaller cities, where 
nearly all the buildings are five stories in height or 
less,  the new apparatus can be used to the greatest ad
vantage. 

There is really greater need for life-saving apparatus 
in this country than in Great Britain or the con
tinent, for the reason that the building regulations 
in many American cities are either defective or loosely 
enforced as compared with those on the other side 
of the Atlantic. Here, in some cities the most flagrant 
abuses of building laws are tolerated, and little at
tempt is made to regulate the little points of detail, 
such as the use of matches, location of gas jets, proper 
installation of electric wires, proper care of chimneys, 
and the like. Most of our large cities have a more 
or less complete set of rules regulating these matters, 
but politics enter into the administration of a city's 
affairs so largely that they frequently nullify the 
efficiency of such rules. In London if  a chimney burns 
out a fine is imposed upon the property owner, whether 
it happens to do any damage to surrounding buildings 
or not. The law is enforced for the purpose of mak
ing people careful to keep their chimneys clean, in 

order to avoid the possible 
conflagration. 

Owing to the lax methods 
for fire prevention employed 
in this country, the annual 
loss by fire is  far greater 
than that of the Old World. 
While we have great reason 
to be proud of the efficient 
fire service in American 
citIes as a whole, yet it 
needs to be the more per
fect because of the greater 
number of fires and the 
greater menace to public 
property. 

••• 

one to three men, each with 
a section of hose, to any 
particular window desired 
in a five-story building. The 
apparatus i s  worked by 
compressed air. This i s  a 
great advantage over the 
old style, as much valuable 
time is saved. The ordinary 
aerial truck cannot be util
ized to as good advantage 
as this new invention. A 
tank of 300 pounds pressure 
supplies the force to shoot 
a heavy ladder into the air. 
Another smaller tank of 
100 pounds pressure makes 
it possible to use it on 
buildings on either side of 
the street, so that although 
the ladder is  85 feet high, 
and would appear cumber
some and unwieldy to the 
uninitiated, yet it can be 
managed with the greatest 
ease and accuracy. The lNEl1lrIAUC. TELESCOPIC, ELECTRICALLY-INSULATED, AERIAL HOOK-AND-LADDER TRl1CK. 

Emperor Wilhelm has pre
sented his yachts "Meteor" 
and "Comet" to the German 
navy. The "Meteor" is for 
the use of the naval officers 
at Kiel and will be re
named the "Orion," while 
the "Comet" is  for the 
use of the officers at 
Wilhelmshaven. 
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TEST OF THE NEW FLOATING 
DRYDOCK AT ALGIERS, LA. 

BY FREDERICK MOORE. 

We present an illustration show· 
ing the recent test of the new float· 
ing dock at Algiers, La., by docking 
the new battleship "Illinois." This 
vessel is a sister ship to the "Ala
bama" and "Wisconsin." She is of 
11,565 tons displacement, 17 .4  knots 
speed, and carries four 13-inch, four
teen 6-inch, and twenty-eight smaller 
guns. She was bdlt at the New
port News shipbuilding yard. 

When the late war was imminent, 
the Spanish government placed an 
emergency contract with Swann & 
Hunter, Wallsend on Tyne, for two 
floating docks of 10,000 tons capa
city, and offered premiums to the 
builders and the towing contractors 
for the completion and delivery" of 
these docks respectively to Manila 
and Havana, in the way of several 
thousand pounds sterling for each 
month that the contractors clipped 
from the contract time of delivery. 
In just eleven months from the date 
of the contract the now famous 
Havana dock was delivered at that 
place. It cost the Spanish govern
ment $595,000, $150,000 more being 
paid for towage and premiums. It 

arrived in Havana about two months 
before the blowing up of the "Maine," and served the 
few Spanish cruisers then about Cuba in getting into 
condition for the war. Unfortunately for Spain, the 
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DIAGRAMMATIC VIEW OF THE GUARINI WIRELESS 
TELEGRAPH REPEATER. 

dock was misplaced. Had it been sent to Santiago, 
Cervera's fleet would have been able, at least, to have 
made a better run, 
for their bottoms 
would all have been 
cleaned and scrap-
ped. 

The other dock 
was not finished un
til after war had 
begun, and after 
the declaration of 
peace it was taken 
to Port Mahon, Ba
learic I slands. 
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Fig. 2.-THE GUARINI WIRELESS TELEGRAPH REPEATER. 

government for the paltry sum of $185,000. Al
though we had no occasion to dock our battleships 
during the campaign, considerable uneasiness was ex
perienced over the fact that in all the southern waters 
there was no dock large enough to take an American 
battleship. A small floating dock had been towed to 
Pensacola ; and Key West, Mobile and New Orleans 
had docks that would lift torpedo boats and small 
cruisers; but there was no dock south of Newport 
News able to accommodate one of the government's 
larger ships. 

Immediately after the war, a contract was awarded 
for the building of a floating dock for Algiers (just 
opposite New Orleans) that would lift any vessel in 
the navy. This was to be the largest dock of its kind 
afloat, 15,000 tons capacity with decks two feet above 
water, 18,000 tons awash. In October the dock was 
successfully towed from Sparrow's Point, Maryland, 
its place of construction, to New Orleans. This style 
of dock was decided upon for three reasons: First, 
because a graving dock could not be built in a stable 
way in the alluvial soil of the MissiSSippi's banks; 
secondly, because of the variation of 18 feet in the 
river levels at high and low water; and thirdly, be
cause of the cheapness of first cost (one-third less) 
and. of maintenance, as compared with stone docks. 

The test of the full capacity of the dock could not 
be made, for the reason that the "Illinois" displaces 
only 11,565 tons ; but the test of that lift was entirely' 
successful and satisfactory. 

The Havana dock is being put in thorough repair, 
and will very likely be towed to Manila to augment 
the naval station there. 

Under the terms of the contract a two days' sea 
trial was lately made by the "Illinois," when the ship 
was thoroughly inspected by the naval board and was 
found to be in every respect satisfactory. 

The "Illinois" will be the flagship of the European 
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squadron that will represent the 
navy at King Edward's coronation. 

• •• 
THE GUARINI REPEATING WIRE· 

LESS TELEGRAPH "'YSTE1I. 
BY A. FREDERICK OOLLINS. 

Nearly all the work done in wire
less telegraphy since its practical 
introduction in 1896  has been along 
lines having for their ultimate pur· 
pose one of two objects-the first, 
to cover distance, and the second, 
to produce a tuned or syntonized 
system. Occasionally, however, 
one's attention is drawn to some in
vestigatiop original to the art, or 
an invention involving new thought. 
Among these may be cited the 
steering of dirigible torpedoes, con
trolling clocks, block-signal sys
tems and repeaters for wireless tele
graphy. 

This latter device is the invention 
of M. Emile Guarini, of Brussels, 
Belgium, who has directed. his ener
gies toward the problem of overland 
transmission, and to carry his ideas 
into practice he installed standard 
equipments at Brussels and Ant
werp and his repeating device at 
Malines .. 

It is well known that the propa
gation of long electrical waves over 
wires may be effected to great dis-

tances, but over submerged cables-owing to the excess 
of capacity and the decrease of inductance-the dis
tance of effective rapid transmission is exceedingly 
limited. Oppositely disposed to these conditions is the 
action of electric waves used in wireless telegraphy, 
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GUARINI 
ANTENNA. 

for an apparatus capable of sending 
waves 100 miles by sea, will not propa
gate waves one-fourth that distance on 
land. 

This was the state of affairs con
fronting Guarini when he resolved to 
operate between Brussels and Ant
werp-the two cities being, practically, 
25 miles apart ; and what made the 
problem still more difficult, was the 
intervening ground, which attained a 
considerable elevation. On one of the 
highest eminences Malines is  situated 
midway between the two cities, and it 
was here the messages were to be re
peated automatically. 

With this plan well in mind the in
ventor constructed a transmitter and 
a receiver, and by cleverly combining 
them obtained a repeater capable of 
retransmitting a message by utilizing 
fresh electromotive force and sending 
out re-energized electric waves. In the 
wire system there is nothing more 
Simple than the repeater, or relay, as 
the apparatus proper is called, which, 
by means of a delicately poised arma
ture throws a local battery in or out 

of circuit; but current electricity and electric waves 
must not be confounded one for the other, for current 
electricity is transmitted by the bound ether or con
ductors, whereas electric waves are propagated by the 
polarizations of free ether, i .  e., like light waves. There-

fore when a re
peater is contem
plated for wireless 
telegraphy the ap
paratus becomes a 

By the treaty of 
peace it was agreeu 
that all movable 
property belonging 
to the Spanish 
government might 
be taken away. The 
board appointed to 
pass upon movable 
and i m m 0 v a b I e 
property declared 
the Havana dock 
movable ; but Spain 
had no use for it, 
in her comparative
ly shipless state, 
and sold it to this lIAfUESHIP "ILLINOIS," TES'lIl'U 'lHll NllW lLOATmU VOOK AT ALU1ElLS, LA. 

complicated affair, 
though to a casual 
observer it would 
seem comparative
ly simple to con
struct such an ap
paratus. Therein 
lies the credit due 
Guarini. Let us 
imagine a wireless 
transmitter, and by 
this we mean, a 
Ruhmkorff coil, 
Morse key and suit
able battery ; let 
us also imagine a 
receiver or combi
nation of coherer, 
relay, sounder and 
batteries, and both 
tra:nsmitter and re
ceiver connected to 
proper antenna! and 
ground. Now com

bine the two in-



struments, so that the sounder will close the primary 
circuit of the induction coil. What will be the effect ? 
The first waves reaching the antenna of the receiver 
from a distant point will close the relay circuit 
through the cohere r ;  this draws down the soun,der lever 
and closes the circuit of the coil, rendering it opera
tive, and the instant the spark passes, the emitted 
waves that should be outgoing and the feeble incom
ing ones conflict, the former annihilating the latter, 
the coherer is  "choked" and chaos must inevitably 
result. 

Guarini knew all this full well. How he bridged 
over the serious difficulties, as well as the minor ones, 
will follow ; suffice it for me to say that it required 
time, perseverance and money, the latter to the extent 
of nearly $10,000, before the repeater reached its finally 
perfected state. 

The combined transmitter and receiver for relaying 
messages automatically at Malines is. shown in the 
diagram, Fig. 1 ;  the antenna, 1,  is  connected with the 
coherer, 6,  through the aerial switch or relay, 2-
which serves as the transmitting key-and through 
the primary of the small induction coil, 3, whence it 
leads to the metal box, 16,  and is fastened to it se
curely at 18;  the metal box employed to shield the co
herer and delicate receiving apparatus from the pow
erful radiations of the Ruhmkorff coil, � 5, now con
ducts the received waves to 17,  where they pass into 
the earth. It will be seen that the lever of the switch, 
2, is thrown toward the antenna, 1, and this permits 
the waves to pass freely to the coherer and thence to 
the earth ; but when this occurs the coherer operates 
the internal circuits and causes the lever of the 
switch, 2, to be thrown to the left, so that no more 
waves may pass to the receiver. Now when the lever 
of 2 is  drawn

· 
to the left it closes the circuit of the 

primary of the Ruhm.korff coil, 5, and the battery, 6: 
Then the spark passes at the gap, 13,  one of the spark 
balls of the gap, 13, leading to the antenna, 1,  and the 
other to the ground, 15 .  This disposes of the external 
or wave systems, as the antennre and grounds are 
termed, and it is only needed to describe the internal 
or current systems operating the coherer tapper, 12,  
and the relay, 10. 

The coherer, 4 ,  is not in series with the antenna, 1 ,  
or the ground, 17,  direct, but is operated by means of 
an induction coil like that employed in telephony. 
The coherer is in circuit with the secondary of the 
coil, 3 ;  in this circuit is  the condenser, 7 ;  in 
shunt with the coherer circuit is a second circuit act
ing through the choking coils, 8 and 8', and the bat
tery, 9, which, when the coherer drops in resistance, 
operates the relay, 10. Now, when the relay, 10, is  
closed, it causes the tapper, by means of the battery, 
11, to decohere the filings. There are variable resist
ances employed to obtain a better electrostatic balance 
in the circuits, for cutting down local inductive ef
fects and for supplying additional resistance to the 
coherer. 

The secondary terminal of the transmitter coil, 5, 
leads to the spark gap, 13 ,  and to the condenser, . 14. 
The condenser is  for the purpose of "tuning" the 
system. By this it  is not intended to convey the i m
pression that the different stations are in tune with 
each other, but that portions of the apparatus must be 
in tune with other portions. Thus if the coil · give 
normally a 1 2-meter wave length, then the induct
ance and capacity of the antenna should be made to 
conform with it as closely as possible. 

The function of the repeater is this : When the en
feebled waves from the Antwerp or the Brussels sta
tion reach the antenna they set up oscillations in the 
wire extending through the relay, 2, to the coherer, 
4, by means of the coil, 3 ;  this closes the internal cir
cuit, and drawing down the armature of the relay, 10, 
brings in contact the second internal circuit shown by 
the heavy lines and leading to the external relay, 2, 
or, as Guarini terms it, an aerial switch, sin�e it takes 
the place of the Morse key and controls the emission 
of the waves from the Ruhmkorff coil as well as the 
reception of the waves by the coherer. It  is evident 
that when the armature of the relay switch, 2 ,  is 
drawn to the right, or in contact with the antenna as 
shown in the diagram, the coherer will receive the 
waves, while oppositely, the primary of the Ruhmkorff 
is broken and therefore no waves can be emitted. 
When the armature of the switch, 2,  is drawn to the 
left, no waves may be received, but waves will be 
emitted. It  is well known that in a wireless telegraph 

receiving device, there is an appreciable amount of 
time consumed from the instant the coherer is im
pressed by the wave, and the instant the lever of the 
sounder is drawn down ; added to this . is  the inertia of 
the aerial switch lever, 2, .and the magnetic lag of the 
coil, 5, so that the waves may be easily received before 
the re-energized wave is emitted. 

Fig. 2 is from a photograph of the Guarini standard 
repeater at Malines. The Ruhmkorff coil shown gives 
a 10-inch spark, the E. M. F. supplying it being de
rived from eight storage batteries giving a current of 
from 6 to 9 amperes. When in operation the spark 
gap is cut down to 6/10 of an inch. The condenser, 
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14, shown in Fig. 1, is formed of a battery of five Ley
den jars seen to the right of the coil in Fig. 2.  The in
terrupter of the coil is of the ordinary mechanical vi
brating type. The aerial switch is elevated on the 
round boxes, that a better view of it  may be had, and 
the metallic box, containing the coherer and internal 
relay, tapper and coils sets just below the aerial switch. 
Under the ammeter is  a slide wire resistance for regu
lating the flow of current to the large coil. 

The object of the small induction coil, 3 ( Fig. 1 ) ,  
which, according to Guarini's terminology, i s  a trans
former, is to prevent the atmospheric electricity which 
gathers on the aerial wire or antenna from influencing 
the coherer, as the difference of potential between the 
earth and aerial wire is  always considerable and gives 
much trouble in actual practice. This is one reason 
for using a Morse printing register in wireless tele
graphy in preference to the ordinary sounder. On a 
tape it is much easier to decipher the impreSSions 
made by the wireless waves and to differentiate them 
from those produced by the difference of potential be
tween the earth and the upper strata of air. By those 
who are versed in the technique of wireless methods 
it is comparatively easy to know which are wireless 
waves and those due to local disturbances. 

The coherer Guarini employs is  of the Blpndel tYPe, 
having large nickel filings with traces of silver in
closed in 1 mm. space, the glass tube then being ex
hausted. The circuits are so arranged that when the 
tapper decoheres the filings an additional resistance 
of 2,000 ohms is added, which with the resistance of 
the coherer, measuring 1,100 ohms, makes this a total 
of 3,100 ohms. The object of this additional resist
ance is to cause all the current from the battery to 
flow through the operating appliances, to the exclusion 
of the coherer after it has accomplished its initial 
function. 

The antenna Guarini employs is made of a cable of 
seven wires, 9 mm. in diameter each ( Fig. 3 ) ,  with a 
cylindrical extension 33 feet long made of 50 parallel 
wires, having a cross section of 50 centimeters. 

In 1900 Guarini submitted to the Academie des 
Sciences of Paris his theory that the antenna radiates 
electric waves exclusively in planes normal to its sur
face. He has written extensively on the role the an
tenna plays in the emission of waves as well as the role 
of the earth. 

Guarini received the help of the Belgian govern
ment in his experiments and was assisted by .Artillery 
Lieut. Ferdinand Ponce lot. In Brussels the antenna 
was attached by bamboo poles to the Column of Con
gress ; at Malines to the tower of St. Rbmhaut, and at 
Antwerp to the tower of Notre Dame. The antennre 
were 90 feet in height. 

The subject of wireless transmission is a fascinat
ing one, but is yet in its incipiency, its possibilities 
practically unlimited, yet with such improvements for 
rapid and long distance telegraphy as the Delaney, 
the Mercadier and the Pupin systems, much improve
ment must be in order before the securities of the air 
wir.e companies will begin to decline. 

Narberth, Pa., January 8, 1902.  
• .  e . •  

A ntarctic Explorations. 

On the evening of February 17,  1902, at the Waldorf
Astoria Gallery in this city, under the auspices of 
Major J. B. Pond, C.  E. Borchgrevink, the Norwegian 
explorer, gave an entertaining lecture illustrated by 
views made by himself of the first exploration of the 
Antarctic continent undertaken in 1898-1900, which was 
backed up by English capital. 

The experiences were similar to those of the Arctic 
regions. In winter ( there in July ) ,  the thermometer 
would average 72 deg. below zero, southeast gales were 
prevalent and would arise, accompanied at times with 
snow, very suddenly and prevail with great velocity. 
The land he discovered appeared to be of volcanic 
origin, was very precipitous, rising five to six thous
and feet or more above the sea level, and on the top 
very little snow was found. The extreme south lati
tude he reached was 79. deg. 85 min., and views here 
showed icebergs and glaciers of tremendous size and 
of strange appearance. He described the breaking off 
of an iceberg from a glacier which was so immense 
that in its sudden immersion a great wave resulted 
which temporarily submerged him as it washed up 
against the shore where he was standing. 

The seals and penguins were in abundance .and very 
friendly. The penguins enabled · him to determine in 
advance when a southeast gale was approaching, as 
he observed they all turned their heads in that one 
direction long before it arrived. 

He described the method of fishing through the ice 
without bait, and secured specimens of new species 
of fish. He took with him two Laplanders and many 
Esquimaux dogs; these he found very serviceable in 
making short sledge expeditions from the base of sup
plies. 

In the Antarctic winter the same brilliant electrical 
display appeared in the southern heavens that is ob
served in the Arctic region. Referring to the move
ments of immense icebergs he noticed they would go 
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many times in a direction opposite to the surface tide 
and against the wind, showing that there must exist 
a deep counter undercurrent. He traveled two thous
and miles south of Queensland, Australia, in a steamer 
named "The Southern Cross," landed on an island 
there; erected special houses and lived there with nine 
others, allowing the steamer to return. The vessel 
called for them again in 1900 and brought them 
home. 

• , . 1  • 

Work In the Field of Wireless Telegraphy. 

News comes from London that it was decided at a 
meeting of the Marconi Wireless Telegraph Company to 
transmit words and messages across the ocean during 
the next series of experiments. 

Marconi, who was present at the meeting, announced 
that there was nothing to prevent his company from 
more widely introducing his system of telegraphic com
munication at sea. At the present time the Marconi 
system is in use on some seventy ships. About twenty
five land sections have been established. A speed of 
transmission of about twenty-two words per minute 
has been obtained ; the work of the cables is not very 
much faster. With his syntonic system Marconi hopes 
to secure that absolute secrecy, the lack of which has 
been one of the most formidable criticisms leveled at 
wireless telegraphy. So confident is Marconi of his 
ultimate success in attaining this end that he publicly 
challenged Sir William Preece and Prof. Lodge, both 
of whom are well-known investigators in the same 
field of research, to "tap" his wireless messages. 

In Germany the Slaby-Arco system of wireless tele
graphy, which is a modification of Marconi's, is rapidly 
being introduced. The German Navy Department has 
decided to establish a chain of wireless telegraph sta
tions along the entire German coast. Up to the present 
time thirty-two German warships have been fitted with 
the Slaby-Arco apparatus. The number will soon be 
increased to forty. In Germany it is claimed that the 
improvements of Prof. Slaby and his intimate friend 
and collaborator, Count Arco, have done much 
to increase the distance through which the Hertzian 
waves can be transmitted. The claim is open to some 
criticism. 

• .  e . •  
International Congress of Amerieanists. 

The Thirteenth Session of the International Congress 
of Americllnists will be held in the halls of the Ameri
can Museum of Natural History, New York city, 
October 20 to 25, 1902. The object of the Congress is  
to bring together students of the archreology, ethnology, 
and early history of the two Americas, and by the read
ing of papers and by discussions to advance knowl
edge of these subjects. Communications may be oral 
or written, and in French, German, Spanish, Italian, 
or English. All debates are expected to be brief, and 
no paper must exceed thirty minutes in delivery. The 
papers presented to the Congress will, on the approval 
of the Bureau, be printed in the volume of Proceed
ings. Members of the Congress are expected to send, 
in advance of the meeting, the titles, and, if possible, 
abstracts of their  papers to the General Secretary. 
The subjects to be discussed by the Congress relate to : 
I. The native races of America, their origin, distribu
tion, history, phYSical characteristics, languages, in
ventions, customs, and religions. II .  The history of 
the early contact between America and the Old World. 
All persons interested in the study of the archreology, 
ethnology, and early history of the two Americas may 
become members of the Congress by signifying their 
desire to Mr. Marshall H. Saville, General Secretary 
of the Commission of Organization, American Museum 
of Natural History, New York. Mr. Morris K. Jesup 
is president and the · Duke of Loubat vice-president of 
the Commission of Organization. 

.. . . . . 

Th e C u rrent Supplement. 

The first article in the current SUPPLEMENT is de
voted to the Madon

'
na San Antonio, purchased by Mr. 

J. P. Morgan. An illustration of the picture in ques
tion accompanies the article. "The Naming of Our 
War Vessels" is continued from the last SUPPLEMENT. 

A new method of water sterilization by means of ozone 
will undoubtedly be of interest to sanitary engineers. 
Major P. Cardew discourses very lucidly and entertain
ingly on polyphase electrical railway�a subject of 
which only too little is known in this country. "The 
Mechanical Handling of Baggage" is the title of an 
article describing a new installation in Paris. Prof. 
W. F. Watson has an illustrated description of a dark
room, the ventilation of which is all that can be de
sired. William T. Hornaday, of the New York Zoologi
cal Garden" has an article on the Mountain Sheep of 
North America ; two illustrations accompany the des
cription. The usual consular and trade notes will be 
found in their customary places. 

Dr. Sven Hedin announces that he was attacked by 
ThibetaJ;ls during his re�ent journey, and that all of 
his coll€ctions and almost the whole of his caravan 
was lost, but fQrtunately he was able to save his notes_ 
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\£orre&ponilence . 
A BIrd Tragedy. 

To the Editor of the SCIENTIFIC AMERICAN : 

Several persons waiting for a Brooklyn Bridge car 
a few days ago saw a battle royal between a number 
of English sparrows that ended in the electrocution 
of four of the little warriors. The fight took place in 
the Manhattan end of the bridge, where the bridge 
cars are switched from one track to the other. It 
was during a dull hour in the morning, and but few 
persons were watching the feathered fighters when 
the tragedy occurred. 

As all who travel on the bridge know, the third rail 
runs through the bridge, and in the yards at this 
point is labeled in large white letters  on a red back
ground "Dangerous." Between trains a score of angry 
sparrows flew beneath the roof, making a great noise 
and attacking one of their number with great fury. 

As  several of the birds lit on the third rail and the 
track rail next to it, the mass of little fighters rose 
clinging to one another, all pecking and chirping. In 
this way a circuit must have been formed, for sud
denly there was a blinding flash that made the spec
tators close their eyes and which attracted the atten
tion of one of the guards, who ran to. the spot. He 
found two of the birds had been burned to ,a crisp. 
One was singed badly, and another was dead without 
a mar.k on it. Two others which had been stunned 
fluttered away before they could be caught. 

24  Garden Place, Brooklyn. E .  W. KELLY. 
• • • • •  

Po-wer froID. Rivers. 
To the Edi tor of the SCIENTIFIC AMERICAN : 

With the method of obtaining power from river 
currents described by your correspondent in your 
issue of January 25,  there are some, but not many, 
localities where the results would justify the cost. 

The screw wheel or windmill universally employed 
for obtaining power from the wind is the cheapest 
appliance for obtaining power from a free stream 
( power from a river without building dams) . 

Place an ordinary iron or steel windmill wheel in 
a river running five miles per hour and it will yield 
at least ten times as much power as in the average 
wind and furnish force at about one-fourth the cost 
of steam. 

When used as windmills these wheels are often idle, 
and at times damaged by hurricanes. In a deep river 
they would work all the time and never be subjected 
to excessive strain. 

Owing to the ever-varying direction of the wind 
these wheels, when used as wind motors, cannot be 
economically grouped or massed in one spot, and are 
therefore available only for small users of power. 
But in the water '_nough of  them can be grouped on 
long arms reaching out from shore or from a pier, 
crib or old steamboat hull to furnish 500 horse power 
in one spot. This is, of course, too little for some 
users but sufficient for the great majority and better 
for the people, for it would scatter them along the 
shore instead of huddling them in large cities. 

Three hundred horse power is now taken from 
the current of the Danube at the Prater Ufer just 
below Vienna, Austria, though they have there made 
the great mistake of using the undershot wheel in
stead of a screw. A screw will furnish about six ti mes 
as much power as  a paddle wheeel of the same blade 
surface .  

The full utilization of the cheap power of swift 
rivers would shift manufacturing ,centers to such an 
extent as to change the rank of States and nations, 
and would make each shore of a rapid river one con-
tinuous town. S. N. STEWART. 

Brooklyn, N. Y. 

L r u nch of the " Kroonland," the Largest AlDerlcan 
SteaDIer. 

On the forenoon of February 20, the "Kroonland," 
the largest American steamship ever built was launched 
at Cramps' Shipyard, Philadelphia.  The vessel is 580 
feet long, or 26 feet longer than the St. Louis or St. 
Paul, and has a tonnage register of 1 2,000. Her speed 
will be 17  knots. 

The promenade, the upper, and the saloon decks are 
utilized for the accommodation of passengers. All 
first and second cabin saloons and state-rooms are lo
cated amidships, where the motion is  less felt than 
in any other part. The interior rooms, in many vessels 
so dismally dark as to require artificial illumination, 
are lighted by oval glasses. 

'1'he vessel has accommodations for 343 first-class 
passengers, 194  second-class passengers and about 
1,000 third-class. 

The launching was not accompanied without diffi
culty. The tallow on the ways had frozen ; and the 
"Kroonland" had to be pushed into the water by hy
draulic jacks. 

,. . . . .  
Harvard UniverSity will probably send an expedition 

to explore Egypt, Babylonia, Assyria, and Palestine for 

Semitic relics. 

Scientific American 

EngIneering Note •• 
Consul-General Bray reports from Melbourne, No

vember 10, 1901,  that the Eastern Extension Austral
asia and China Telegraph Company, Limited, has 
notified the government of the State of Victoria that 
the Cape cable from Durban ( Natal) to l<Teemantle, 
Western Australia, is now ready for use, and con
gratulatory messages have been exchanged with the 
government of Cape Colony, Natal, and Mauritius. 
'1'he section of the cable between Freemantle and 
Adelaide, South Australia, is  now in course of con
struction. 

The construction of twenty new warships for the 
British navy h as just been begun, in accordance with 
the recent naval estimates. Several of the vessels are 
being built in the royal dockyards, and the men are 
working overtime in order to get the arrears of work 
out of hand ready for the new building. The majority 
of the vessels are to be first-class cruisers, which the 
recent naval maneuvers emphasi:i\ed as being urgently 
needed. Some dockyard extensions are also contem
plated in order to increase the output of future years, 
to keep pace with European building. Provision is also 
being made for submarine construction. High speed 
will be developed in all of them. The orders for boilers 
are to be held back, owing to the investigation into 
the Belleville boilers by the special Parliamentary com
mittee selected for the purpose, and whose report has 
not yet been delivered. 

An article recently published in Lightning gives the 
following interesting facts in regard to Nernst glow
ers ; "With earths like lime, magnesia, zirconia and 
tho ria, the greater the purity the greater the con
ductivity at high temperatures, but by ad"ding small 
quantities of certain oxides, such as those of chromi
um, manganese, uranium, titanium and niobium, glow
bodies are produced which are more stable, can be 
excited at a lower temperature and have a high illu
minating power. A suitable mixture is : Zirconia, 90 ; 
magnesia, 5 ;  lime, 4 ;  sesquioxide of manganese, 1 ;  
made into a paste with sirup and squirted into rods. 
The Nernst Electric Light Company, Westminster, 
English patent 13,839, 1900, hardens its filaments by 
baking at a high temperature in an electric arc be
tween carbons separated about three-eighths of an 
inch. The radiating surface is increased by making 
the cross-section elliptical or flat, with rounded or 
square edges. Another form is ribbed, with or with
out a central hole." 

The central London Electric Railway, familiarly 
known as the tube, contemplates extensive develop
ments in connection with its service which will benefit 
the rapid transit in London to an enormous extent, 
and which when completed will somewhat interfere 
with Mr. Yerkes' Electrified Underground Railway. 
Last year this railroad carried 91,000,000 passengers 
over its short run of 6 %  mile s ;  and in view of this 
tremendous traffic, and the fact that it is  impossible 
to supply a faster service of trains, owing to a certain 
amount of time that is lost by switching at each 
terminus, the company proposes to extend their system 
to make a complete circle. This will be accomplished 
by the construction of a couple of new tubes, each 
8 miles in length, which will run parallel to the 
existing line east and west, forming a new inner circle 
14 miles in length. The projected route will extend 
from the city terminus at the Bank via Queen Victoria 
Street, Upper Thames Street, Ludgate Circus, Fleet 
Street, the Strand, Piccadilly, straight on to Hammer
smith, where it will curve round to join the present 
system at Shepherd's Bush Station. At the Bank 
terminus another station will be built close to the 
existing one ; and in order to complete the circuit 
of the system there will be a loop line running from 
one Ban,k station to the other, · via Liverpool Street
the terminus of the great trunk railroad serving the 
eastern counties of England-and St. Mary Axe. When 
this is done the tube will serve the busiest trade 
centers in the heart of London, and it will more than 
double- the stations which now connect the city with 
the West End. By the construction of this extension 
the London termini of six of the principal trunk rail
roads extending to all parts of the country will be 
linked up. Communication between the city and Pic
cadilly Circul?, Hyde Park Corner and other West Enrl 
centers is at present only maintained by the slow 
omnibus. By this new route the distance will be 
immensely shortened, and the "Underground," even 
when "electrified," will lose a large portion of its 
West End traffic. The new tube will be constructed 
on exactly the same lines as  the existing one, with 
certain minor modifications which 'experience has 
shown to be desirable. The electrical energy will be 
generated at the Shepherd's  Bush generating stations, 
which supply the present system ; only the machinery 
will be duplicated. The cost of the undertaking is 
estimated at $17,500,000. The fare will not be in
creased from its present rate of four cents for any 
distance. It is estimated that the work of construction 
can be commenced in eighteen months' time, and that 
it will take three and a half years to complete. 

Electrical Note •• 
Copper or lead in small amounts can be removed 

from mercury by putting it under warmed diluted 
nitric acid, stirred at intervals of one-half hour for 
four hours. Lead in larger quantities  is removed 
from mercury by retorting, the mercury being covered 
to the depth of  about one and one-half inches with 
powdered charcoal. 

Consul-General Guenther reports from Frankfort, 
December 4,  1901: The Frankfurter Intelligenz-Blatt 
of this morning states that the railroad management 
at  Cassel calls attention to the order that American 
petroleum is to be used only for office lamps and 
signal lanterns, and then only if Russian petroleum 
does not produce a sufficient light. The Minister of 
Public Works has of late repeatedly ordered that only 
Russian petroleum be used ; stating that, as in fifteen 
railroad districts it has been employed with uniformly 
good results, it must be taken for granted that at 
offices from which complaints have been received the 
lamps have not been properly cleaned. 

The London County Council, in view ,,� the High
ways Committee's favorable report on subways and 
"shallow" tramways, has decided to apply for the neces
sary Parliamentary powers to construct such means of 
rapid transit in London. When thi s has been obtained 
the work of construction will be commenced. The 
Council proposes to construct an experimental subter
ranean tramway from the Victoria Embankment, under 
the new street to Holborn, under Southampton Row, 
and to connect that tramway with the other routes 
which converge on Theobald's Road. This is the only 
means of satisfactorily re1ieving the congestion of traf
fic of the streets, whose surfaces are at present inacces
sible for tramways. The cost of the experimental un
dertaking is estimated to be approximately $1,250,000. 

By the recent opening of the Cape Australian tele
graph cable as far as Perth, West Australia, practically 
the Whole of the British possessions are now linked to
gether by telegraphic communication. For this Cape 
Australtan section, nearly 15,000 miles of cable have 
been used at an expenditure of over $15,000,000. By 
this latest achievement the whole cable between Lon
don and Australasia is in British hands entirely. By 
next February the cable will be extended to Adelaide. 
This new cable route opens a more direct means of 
telegraphic communication with Australia. The mes
sages will be transmitted from London to Porthannon 
in Cornwall, thence straight to Cape Town via Madeira, 
St. Vincent and St. Helena. From Cape Town they will 
then be transmitted overland to Durban, the South 
African terminus of the new Cape Australian route, 
thence direct to Mauritius, Rodriguez, Cocos I sland, 
and on to Perth, Adelaide, Sydney and New Zealand. 

Judicial proceedings in the case of boiler explosions 

in England are very searching, � and go upon the prin

ciple that some one is to blame for them ; apparently 

every one at all connected with the disaster has to 

show that he personally did not cause it. In a recent 

case of the kind alluded to, a boiler which had been 

in use for periods unknown finally succumbed to the 

strain, causing much damage to surrounding property. 

In the proceedings it was found that a considerable 

portion of the shell was only one thirty-second of an 

inch thic,k, but the owner had called in a firm of 

engineers to examine the boiler and repair it. The 

workman told the boiler owner that he must not carry 

over twenty-five pounds per square inch on it, but 

even this did not avail to prevent accident. The coun

sel in the case charged that the workman had no right 

to make any statements as  to the pressure to be 

carried, and the engineer firm that employed him had 

to pay $50 for his excess of zeal in giving any advice 

whatever, claiming that he was employed only to 

drive rivets and not to act as a consulting engineer. 

A memorial to the late Sir Joseph Bazalgette, the 

eminent engineer who revolutionized the drainage 

system of London and who designed the Thames Em
bankment, was recently erected in London. The monu

ment stands on Victoria Embankment opposite the 

fashionable thoroughfare, Northumberland Avenue. 
It is  a mural design wrought in veined Sicilian 
marble, containing a portrait bust in bronze of the 
deceased engineer. The base of the monument, rising 

from a sub-base of granite, consists of a carved panel 

embodying in. arabesque design the symbols of Science 

and of Labor, while the central ornament from which 
these enrichments spring is formed by three dolphins. 
emblems of the tidal river. Sir Joseph Bazalgette 
reconstructed the whole of the sewers of the English 
metropolis. He built his lines a little below the 

old drainage system and transferred their former 
outfall in the river Thames, from their original point 

to another at Bar,king and Crossness Point, 14 miles 
farther down the river. The magnitude of the task 

may be comprehensively realized from the fact that 
there were fifty main sewers on the north and twenty 

'on the south side of the river. Through these drains 
were carried and emptied into the Thames about 
31,650,000,000 gallons of sewage per year. 



ORE HANDLING AT FURNACES. 
BY WA.LDON PAWCETT. 

In few sections of the industrial field has the past 
few years witnessed an advance which has been as 
revolutionary in its influence upon methods and equip
ment as in the handling of iron o re at the blast fur
naces, where its conversion into pig iron constitutes 
the first step in iron and steel manufacture, according 
to the general interpretation of the term. A few years 
since it was the custom to 
transfer by hand the ore, 
coke, limestone and other 
ingredients of the furnace 
"charge" from the rail-
road cars to wheelbarrows, 
by which, supplemented by 
elevators of antiquated de
sign, the raw material was 
conveyed slowly and la
boriously to the top of the 
furnace. Under the new 
system mechanical devices 
perform automatically al
most every function which 
was formerly dependent 
upon human labor. 

Scientific American 

walls and has a capacity of from 750;000 to 1,000,000 
tons of ore. The yard i s  spanned by two steel conveyor 
bridges which are the largest of their type ever con
structed. Each bridge in addition to the span of 260 
feet has a cantilever extension over the bins of 41 
feet. Each bridge i s  mounted on a two-track ma
chine tower at its outer or receiving end and on a 
one-track rear tower next to the furnaces. At their 
receiving ends the bottom chords of the bridges are 
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an unobstructed view of the ore cars as they move on 
the bridge, for this apparatus, it should be explained, 
delivers ore to the stock piles in small cars instead of 
buckets. 

The car-dumping machine, which constitutes an im
portant feature of the installation, is located at a 
point easily reached from the storage yard in which 
the regular railroad cars loaded with ore are received.  
The car-dumper i s  located on the summit of a slight 

incline, and in a pit below 
the loaded car as it 
reaches the foot of the in
cline is a disappearing car. 
This is drawn up out of 
the pit, moving the loaded 
car by winding drums lo
cated on the car-dumper. 
A push-bar on the disa p
pearing car engages the 
drawhead of the ore car, 
pushing it up grade into 
the car-dumper. 

The bridge tramways, 
equipped with hOisting and 
conveying apparatus for 
the movement at high 
speed of tubs or buckets of 
over a ton capacity, which 
have proven so successful 
in unloading ore from ves
sels on the Great Lakes, 
and the car-dumping ma
chines which have come 
into extensive use for plac
ing large consignments of 
coal on board vessels ex
peditiously, have both been 

ELECTRICALLY-OPERATED BRIDGE TRA.WAY WITH HOISTING AND CONVEYING APPARATUS. 

The car-dumper consists 
of a substantial steel struc
ture on which is a plat
form to receive the loaded 
car. This platform is  piv
oted at one side, and when 
the platform with the car 
load of ore is rotated 
around this axis, the car 
is raised sufficiently high 
to discharge the ore over 
an apron into four small 
steel cars of seventeen 
tons capacity each, mount
ed on a transfer car along
side the car-dumper. To 
insure the equal distribu
tion of the ore in the four 
smaller cars, movable de-

utilized for handling ore at furnaces ;  and in some in
stances these two exceptionally interesting classes of 
machinery have been used in conjunction. This is the 
case at the plants of the National Steel Company at 
Youngstown, Ohio, ar.d Mingo Junction, Ohio, and the 
Neville I sland plant of the American Steel and Wire 
Company. It  has been demonstrated at these insti
tutions that under almost any conditions ore can be 
handled from railway car to ore-pit or from ore-pit 
to bins at an average of less than one cent a ton. 

In order to convey an adequate idea of the scope of 
a representative installation of this character, it may 
be stated that the stock yard is from 700 to 1,000 feet 
in length with a width of 250 feet between opposite 

TOP OF BLAST FURNACE. 

approximately 54 feet above the bottom of the ore-pit 
and at the rear tower 80 feet, thus giving very large 
storage capacity. 

The bridges travel along their tracks at a speed of 
fifty feet a minute by means of gearing driven by two 
130 horse power electric motors on each bridge. These 
motors also furnish the power for handling the ore 
on the bridges, as well as in rehandling it from the 
stock pile, suitable drums and gearing being con
nected with the motors. The motors take their cur
rent from an overhead trolley above the machinery 
tower. The operating machinery is located overhead 
in the main tower, and an operator's house is placed 
next to the bridge in a position giving the operator 

flectors are pivoted to the apron of the car dumper. 
These are moved by a steam cylinder with cataract 
locking cylinder, both being under the control of the 
operator. By means of this machine gondola, wood 
or steel hopper bottom cars of twenty to sixty tons 
capacity can be handled. The car dumper may be 
operated either by steam engines or electric motors. 
After the loaded car is run into the car-dumper the 
operator sets the deflector for either a short hopper 
car with ore loaded nearly uniform throughout the 
car or for a long gondola with ore loaded at either 
end over the trucks, as the case may be. 

The 17-ton cars which receive the ore from the car
dumper are of the side-dump pattern. The transfer 

I'URNACE HOIDT FOh AUTO.ArIC CHARGIN G OF BLAST 'FURNACES. 
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car on which they stand side by side is pushed by a 
locomotive under the front or machinery tower of the 
bridge in  alignment with the tracks on the incline un· 
derneath the bridge. These tracks converge into one 
main track on the bridge, the switches being auto· 
matically operated by the car as it passes over them. 
One by one the cars are drawn up through the incline 
tracks and down through the bottom chords of the 
bridge and dumped automatically at any point de· 
sired. This is accomplished by a lever underneath 
the car engaging a knuckle, causing the two hinged 
side plates to be thrown outward. 

For rehandling the are from stock pile to bins a 

second or supplementary track is suspended below the 
chords of the bridge with a trolley running thereon, 
which carries an automatic buc.ket of ten tons capa· 
city that is filled by dragging it up the stock pile. A 
two·part, clams·hell bucket, or a four·part, grapple 
bucket may be used with equal advantage. When 
the stock pile from which are is being drawn is not 
opposite the bins into which it  is desired to put the 
are, the 10-ton bucket will empty into the motor cars, 
which move to the proper bin with their contents. It 
is posf>ible to bring a train 
of drop-bottom are cars di· 
rectly to the tracks over 
the bins ; but the usual 
method is by way of the 
stock yard and conveyor 
apparatus. The capacity 
of  the car-dumper is  thir
ty railway cars an hour. 
Each of the bridges is ca
pable of handling fifty of 
the 17-ton cars per hour, 
or  an equivalent of twelve 
and one-half railway cars 
per hour. Three men are 
required for the operation 
of the car-dumper, two on 
each conveyor-bridge and 
three on the locomotive 
for moving the transfer 
cars. 

Another important ad
junct of the present-day 
equipment for handling 
are at furnaces is found in 
the furnace hoist for the 
automatic charging of 
blast furnaces, which dis· 
penses with the employ· 
ment of top-fillers, all 
operations being conducted 
by one man at the engine 
at the base of the hoist. 
The hoist consists, in the 
main, of an inclined, steel· 
trussed bridge, starting 
from a pit in the stock 
house and reaching to the 
top of the shell of the fur· 
nace, 
cured 
and 

to which it is  se· 
by abutment-lugs 

pins. From this 
point there is an extension 
of the frame, continuing 
upward and over the top 
of the bell and hopper. 
Secured to the chords of 
this bridge are cross-ties, 
supporting a track of T
rails. Running on this 
track is  a skip-car of from 
one to three tons capa
city, the hoist-rope to 
which it is connected pass
ing over the top sheave 
and back to the drum of 
the hoisting engine, near the foot of the incline. 
When the load has been hoisted to the proper height 
unwinding is prevented by a special safety throttle
valve. 

When the skip-car arrives at the top of the furnace 
the narrow-tread wheels in front continue on a por
tion of the track bent in toward the hopper, whereas 
th e broad-tread wheels in the rear pass to outer rails 
and by continuing thereon, tip the car and dump the 
load. One of the great advantages of this device is 
that it obv'iates th� necessity for exposing wor,kmen 
to the dangers of the noxious gases at the furnace
top. For use in conjunction with the hoist there is 
a stock-distributor, which absolutely insures any de
sired predetermined order of distribution of stock in 
the furnace. The distributor itself consists . of a cone
shaped steel structure with an oval spout leading out 
at one side underneath it, the whole being ' supported 
en rollers, which are in turn supported by a built-up 
structure resting upon the top ring of the · furnace. As 
each trip of the skip is made, this distribliting-cone is 
revolved a certain portion of a revolution by means 
of gearing connected with the hoisting mechanism and 
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engaging with the ring on the cone. Thus a perfectly 
uniform distribution is insured. 

Other notable devices consist of automatic stock· 
registers for indicating every time the bell is lowered 
the exact height of the stock in the furnace and skip· 
registers for indicating the number of skip·cars 
charged into the hopper, thus preventing OVer-i)f 
under-filling. All the work of hoisting stock and 
filling the largest furnaces is  easily performed by one 
man. 

• • • • • 
THE VILLARD FLYING MACHINE. 

BY OUR PARIS CORRESPONDENT. 

A novel form of flying machine has been devised by 
M. Henri Villard, a prominent engineer and aeronaut 
of Paris, who has carried oil experiments in this direc
tion for some time� His apparatus was exhibited at 
the last concourse of aviators, but as it was 110t entirely 
completed it could not be given a practical trial. The 
Villard aero stat embodies several different principles 
in the same apparatus, those of the kite, the parachute 
and the aeroplane, and part of it is given a gyroscopic 
motion, such as is  exemplified in the well-known toy 
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VILLARD'S AVIATOR. 

flier, the rapid revolution of which tends to keep it in the 
same plane so that is is almost impossible to overturn it. 
These principles are not contradictory, and may there
fore be combined in an apparatus which will possess 
the advantages of the different forms. The princi
ple of the flying machine may be best explained by 
imagining a parachute of considerable size and sup
pOSing that it is made rigid by an exterior steel rim 
and wire spokes. Again, if  this parachute were at
tached by a cord, it would act like an ordinary ,kite. 
To propel ttl-e parachute in the horizontal direction a 
screw i s  added, operated by a suitable motor. In this 
case the apparatus, if  started from an elevated pOint, 
will fall very slowly and will be enabled to cover a 
considerable distance from its starting point. One of 
the most original ideas is to add to the above combi
nation the gyroscopic principle. This is brought about 
by causing the whole upper part of the parachute to 
turn rapidly, and as the rim is  somewhat heavy this 
action becomes quite effective, and tends to keep the 
machine in one plane. In this way the apparatus ac
quires a great rigidity and it becomes difficult to over
turn it. Another pOint is that the fall of the parachute 
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may be almost or even quite overcome by arranging the 
upper part so as to give the surface the form of a very 
flat screw, just enough to compensate for the fall. I n  
this way when the parachute revolves rapidly the 
descent becomes very slow, and it would no doubt be 
possible to overcome it entirely if desired. To com· 
plete the 11.ying-machine it is only necessary to add a 
rudder and a seat for the aeronaut. One advantage it 
will have is that the aeronaut runs but little risk, for 
should the motor fail to work he will descend as in an 
ordinary parachute. The inventor has calculated the 
dimensions as' well as the force which should be given 
to such an apparatus. As the whole machine, with the 
aeronaut, weighs from 650 to 750 pounds, he finds that 
according to a bird' s proportions he should have about 
52 square yards of surface. The form to be given to 
the screw is that which will overcome the air resist· 
ance, which in this case is very small, allowing a 
speed of 40 feet per second, and not more than lh ' horse 
power would be needed ; the inventor allows 4 horse 
power for the screw. To give a rapid revolution to the 
parachute requires also but a very small power ; this, 
calculated on the proportions of a flywheel, is found 

to be about 2 horse power. 
As the parachute is also 
built on the plan of a hel· 
ice, this will absorb, for 
the lifting, about 4 horse 
power. For these three 
different operations he con
siders that 12 or 14 horse 
power will be quite suffi· 
cient. 

M. Villard has already 
constructed an experiment
al form of the apparatus, 
which is shown in the en
graving, but expects to 
modify it considerably be
fore carrying out the prac· 
tical trials which he is to 
make next spring. The 
parachute, which embodies 
the gyroscope principle, is 
a large flat wheel, some· 
what resembling a bicycle 
wheel, whose rim is made 
of a circular steel tube 
half an inch in diameter 
and very light. The wheel 
has an exterior diameter 
of 22 feet. It is  attached 
to the upper and lower 
ends of a long hub by two 
sets of double steel piano· 
wire spokes, with 100 pairs 
of wires in each set. The 
length of the hub is about 
3 feet. The parachute cov· 
ering is stretched upon the 
top surface ; it is made of 
stout cotton balloon-canvas 
and offers a resistance of 
1,400 pounds per square 
yard. Below are placed 
the horizontal shafts of 
the screw and rudder, at a 
point calculated according 
to the resistance which the 
parachute offers to the air 
when in movement. The 
screw, made of canvas 
s t r e t  c h e d upon wire 
frames, is composed of two 
similar halves ; in front it 
has a small surface, but 
increases toward the rear 
until the whole has a com· 
plete half·turn of thread. 

It is driven by a .horizontal shaft which passE'S to the 
center and there engages with the vertical shaft of the 
motor by a worm-gearing. The rudder, mounted in 
line with the screw, works in a forked support which 
allows it to turn in the vertical sense. It is directed 
by a horizontal shaft which engages with it below by 
a worm gearing. The shaft passes to the center and is 
there controlled by the aeronaut. To operate the 
gyroscopic portion and the screw a Buchet motor of 
the two·cylinder type is used, operated by gasoline 
which is fE;!d from the reservoir above. The motor 
gives normally i2 horse power and has 4-inch cylin
der-bore and 4-inch stroke ; it weighs about 130 pounds 
and works at 1,920 revolutions per minute. The motor, 
which is seen on the left, is  attached to a circular 
aluminium box surrounding the main shaft and con
taining the gearing and transmission devices for operat
ing the whole apparatus. The box is mounted upon a 
cone-shaped piece whose point rests on the ground. 
The aeronaut sits upon a small movable seat, mounted 
upon two horizontal rods, and has at hand the various 
steering and controlling levers and the hand-wheel of 
the rudder. 
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A NEW LEVEL AND PLUMB. 

An improved level and plumb has been recently 
patented by J. V. Janin, of Seattle, Washington. It is 
designed particularly for determining angles in build
ing operations. The body or frame of the instrument, 
which is of metal, is  made in skeleton form for the 
sake of lightness. Sights are provided at each end of 
the instrument, which are hinged, and, when not in 
use, may swing down into sockets or recesses in the 
body frame. Supported in a circular central opening 
of the instrument are two adjustable rings, between 
which a scale ring is held. The scale ring, on its two 
opposite surfaces, is marked off to the degrees of a 
circle. At each side of the scale ring are glass disks, 
which form the walls of a chamber in which the indi
<:ator is  adapted to swing. The disks along their inner 
edges abut against a strip of packing, to which they are 
held by annular flanges on the adjustable rings. The 
chamber is thus made liquid tight, and is filled with 
oil or some other liquid to prevent undue vibration 
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of tlie indicator. The indicator needle has trunnions 
near its center, which find bearings in the glass disks. 
A weight at one end of the needle tends to hold it in 
vertical position. The other end i s  forked and strad· 
dIes the scale ring, forming a pointer for each gradu
ated surface. The instrument can thus be read from 
either side. 

In order to make accurate readings it will be found 
necessary to adjust the scale ring slightly. The neces
sary adjustment can be made by turning the thumb
nut which is mounted on a threaded stud at the left 
of the instrument. The sides of this nut are engaged 
by a yoke piece which is secured to the scale' ring. By 
turning the nut the scale ring can be moved and a 
proper adjustment made. A set screw is adapted to en
gage the thumbnut and hold it in place after the ad
justment is made. 

At the right of the instrument will be noticed two 
small screws which enter threaded holes in the adjust
able rings. Oil can be poured into the chamber through 
one of these openings, while the air is permitted to 
escape through the other. The screws normally fill 
these openings to prevent the escape of the liquid. 

• • • • •  
ELECTRICAL HOT-WATER HEATING SYSTEM. 

A system of heating houses and cars which combines 
the hot water and electrical systems has been devised 
by Waldo F. Follett, of New Haven, Conn., who has 
been recently given patents covering the same. It is 

COMBINED ELECTRIC AND HOT
WATER HEATING SYSTEM. 

claimed to rep
resent high ef
ficiency and to 
give a uniform 
and most pleas
ant heat. The 
heater itself i s  
made up o f  but 
few parts and is 
yet durable and 
inexpensive. It 
is  composed of 
castings which 
form the con
necting heads 
and circulating 
flue or· water 
c h a m b e r s , 
around w h i c h 
are placed the 
electric coils of 
high resistance. 
The latter are 
perfectly insu
lated by lava 
a n d specially 
prepared c e -
ment. The heads 
of the castings 
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are made to receive iron platc.s, which are held 
in place by screws and form a casting around 
the coils. The heat is controlled by a switch made 
to use in connection with this heater, and with 
its use the current is reduced without the aid of any 
external resistance, thereby keeping all the heat within 
the heating apparatus. 

In the application of this system, the electric water 
heater is placed in the cellar in place of the ordinary 
coal burner, the rest of the plant being the same as 
with the ordinary water-heating installation. The 
controlling switch may be located in any part of the 
house that may be desired, from which point the tem
perature of the entire structure may be regulated. 

The convenience of such a system will be apparent 
to any one. There is no handling of fuel or ashes, 
and therll is also the advantage of instant adjust
ment. 

The principle has been applied to the radiator with 
an expansion tank and pig and circulating pipes, thus 
forming a portable electric heating system with a 
flexible cord connection with the electric light bracket. 
The illustration presented herewith shows a five-sec
tion hot-water radiator, wound for a 115·volt circuit. 
The one pictured has a radiating surface of 3 4 %  
square feet. This heating method i s  said t o  be particu· 
larly well adapted for the purpose of heating street 
cars-to be used as the steam jacket heater is now used 

on the passenger cars of the steam rail
ways. 

4 .. . .. .... 
A Device for Saving Fine Gold o r  

Platinum. 

An appliance has been perfected in San 
Francisco for , saving the fine flour· like 
and microscopic values in gold and plat
inum contained in sands and gravel beds. 
The' process is the invention of !,fr. F. M. 
Johnson, and the patent rights for this 
and other countries have been purchased 
by the Rose Gold Reclamation Company, 
of 720·721 Hayward Building, San Fran
cisco. The appliance is purely mechanical 
in nature, using neither chemicals, plates 

nor magnets, and in appearance resembles an ordinary 
sluice box. Each one has a capacity of about three 
tons of sand per hour, and the devices are now being 
operated in batteries of from ten up. 

The cost of operating is  merely that involved in 
putting the sand and water into the appliances. Each 
one requires in the neighborhood of five inches of 
water. Salt water is  as efficient as fresh. As there 
are thousands of miles of beach sand carrying high 
values of both gold and platinum, it will be readily 
appreciated that this is a great advantage. 

The first field test was made on the beach at Aptos, 
Cal., with a continuous run for thirty days, at the rate 
of three tons of sand per hour. The device saved not 
only all of the fine gold and platinum, but the coarse 
gold as well. 

At the present time two plants are in actual opera
tion, and others, aggregating over two thousand of 
these appliances, are in the process of construction. 

• • • 
Passlu!!: of C o rk Stoppers. 

The man who made the discovery many long years 
ago that a little ' tapered cylinder of cork was the very 
best bottle stopper has only been exceeded as a prac
tical genius by " those w,ho, within the past century, 
have set themselves to work to improve upon and undo 
this early invention, and to get upon the' market any
thing else than a "cork." On: both, hands there have 
been successes, the cork people having by improved 
machinery reduced their price so that there is  still 
to-day nothing cheaper for the closing of a bottle ;  
the patent-stopper men for their part, having shut off 
avenue after avenue for the use of corks, coming to 
absolutely control certain lines of trade. 

Yet the beginning of the end may almost certainly 
be seen "as through a glass, darkly." After five 
centuries of use, says the N. Y. Times, the cork-closing 
bottles are passing, slowly and with many an effort 
to hold their  own, but passing, nevertheless, Rubber, 
metal, glass, pasteboard, and pulp are the new cov
erings of the day that here and there are taking 
the cork's place. There are financial rewards almost 
beyond the bounds of the imagination for the inventor 
who hits the popular taste for a cork substitute, or 
if not for the inventor, at least for the lucky manu
facturer who manages to lease good stopper patent 
rights. 

. .. . .. .. 
The new president of the Franklin Institute, Mr. 

John Birkinbine, has made an earnest appeal for public 
support, and says that the great work accomplished by 
the institution was not appreciated. The management 
has been endeavoring to work up interest in a scheme 
to obtain accommodations more suited for the work 
which is carried on. The present building is located in 
a very crowded section of Philadelphia, where there is  
no room for expansion, and there is constant danger of 

fire. 
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SIMPLE AND INTE RESTING INVE N TIONS, 
LANTERN SLIDE CLAMP ,-Anyone who has ever 

mounted lantern slides knows how difficult it is to 
bind the glasses together with the customary black 
tape. In order to facilitate this invention, a clamp 
has been devised which consists of a base having a 
wedge-shaped groove to receive the slide and glass 
plate. The plate and slide are held in the wedge by 

LANTERN SLIDE CLAMP. 

upwardly-extending springs. The plates being thus 
held it is a simple matter to bind the edges of the 
slide and plate. 

AUTOMATICALLY OPERATED OVEN SHELF.-How an oven 
shelf can be drawn out of the oven merely by opening 
the door is shown in a patent issued to a Philadelphia 
inventor. A bar is pivotally connected with the shel� 
and has an angle end arranged to come into contacl 
with the inner surface of the oven_ A projection 
upon the bar is  automatically engaged by a catch upon 

AUTOMATICALLY-OPERATED OVEN SHELF. 

the door of the oven. When the oven door is closed, 
the shelf is pushed in ; and when the oven door is 
opened, the shelf is pushed out. The projection on the 
bar and the catch are used when it is desired to open 
the door without removing the shelf. 

FOLDING SHOWER-BATH ApPARA'l'US.-A shower bath 
that can be folded into a small space is a novelty for 
which James M. Castle, of Lynn, Mass., has received 
a patent. The apparatus is contained in a cabinet hav
ing a hinged cover and a drop side. The sprinkler is 

FOLDING SHOWER-BATH APPARATUS. 

carried on either side by lazy-tongs, which are connected 
by ropes with the drop side. When the side is there
fore allowed .to drop, the lazy-tongs will simultaneously 
be extended to elevate the shower-bath apparatus au

tomatically. 
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Brier N ote8 Coneerning Patent.. 
Hugh J. Bonner, of New York, who has accepted 

the tender of an appointment to organize a fire de
partment at Manila, is the inventor of a number of 
d evices used by fire departments. These comprise 
principally means for opening heavy doors and win
dows of burning buildings. 

The death is announced at Chelsea, Mich., of B. F. 
Tuttle, who was the inventor of an improvement in the 
crosscut saw which greatly decreased the labor of 
using the saw. The attachment was what are Known 
as rakers for removing the chips and sawdust from 
the logs, making the sawyer's work easier. 

Richard T. Barton, formerly of Brooklyn, an,d an 
inventor of some note, died at his home in New Haven, 
Conn.,  during the early part of January. He devised 
one of the most successful student lamps which has 
been made, and he realized considerable money from 
it. He sold the patent finally to a Meriden company. 
He was also the inventor of a car vestibule which is in 
use at present, and a large number of minor things. 

Dr. Charles Meyer, of Uerdingen, Germany, has lJeen 
in this country for some time superintending thE' con
struction of a plant at Alma, Mich., for the manu
facture of fodder from beet root according to a pro
cess of which he is the inventor. This is the :first 
factory of this kind in this country. The Meyer pro
cess was awarded a prize of 15,000 marks offE'red by 
the beet-sugar growers of Germany. 

The recent death is reported of James Spear, presi
dent of the James Spear Stove and Heater Company, 
of Philadelphia. He was the inventor of the first suc
cessful railroad car stove, and this at one time was in 
general use on the roads throughout the entire coun
try. He was also the patentee of an anti-clinker gratr,: 
which is at present largely used by stove makers. He 
was 75 years of age, and was interested in a great 
many charities located in and near Philadelphia. 

J. B. Davis, ;1 dentist of New Orleans, recently in
vented an improvement in the way of forceps for 
dentist's use which will /ireatly reduce the cost of 
the outfit which a dentist is compelled to purchase. 
His invention consists of the forcep handles, into 
which can be slipped beaks which are readily detach
able. Mr. Davis says that this set is  intended more 
for the use of students and country doctors who pull 
teeth, and to such persons his device will practically 
give the advantage of a full dental equipment at a very 
much reduced cost. 

It is announced from Pittsburg that a process of 
blowing window glass by machinery has been recently 
perfected there, and a company has been organized to 
build the machinery and also to make the glass. The 
National Glass Bud get, a paper devoted to the glass 
interests, has the following to say in this connection : 
"The introduction of machinery which will materially 
reduce the cost of cylinder making, and enable manu
facturers to cap off and crack open by mechanical and 
electrical appliances, cannot fail to give the industry 
a new lease of life, and place it more nearly into 
competitive position with all kinds of cast sheet and 
plate glass, because machinery will make thicker and 
larger sheets than can be made by hand, and eliminate 
Eome of the defects inseparable from the hand blow
ing process." Those interested in the new invention 
have declined to make any statement concerning the 
nature of the process. 

A commercially practicable process of blowing not 
only plate glass, but bathtubs and large utensils, has 
been in use for two years in Dresden, Germany. The 
inventor is Paul Sievert. The SCIENTIFIC AMERICAN 

will soon publish a complete illustrated article on the 
Sievert process. 

In a lecture delivered before the students of the 
College of Commerce and Administration at the Uni
versity of Chicago recently, Franklin H.  Head made 
a suggestion which he said he thought entirely prac
ti cal, to light the city of Chicago by utilizing the air 
movement which almost constantly exists in that sec
tion. Mr. Head's scheme is to erect a chain of power
ful windmills entirely around the city, and these would 
be at work all the time charging batteries. He pre
sented a table of wind velocities and windmill ef
ficiencies which seemed to prove conclusively that his 
point was well taken. This address was made on 
the 10th of January, and just three days before a 
patent was granted to Prof. F. Thede, of the same city, 
covering a scheme to accumulate power in the same 
manner, except that the latter stores the energy in 
the shape of compressed air instead of electricity. By 
means of the windmills coupled together Prof. Thede 
proposes to compress the air until it is liquefied, and 
to make use of it in this shape for innumerable pur
poses. Prof. Thede says that he has the backing to 
put his idea to the test, and will do so in Chicago 
because the atmospherical conditions existing there 
are more favorable than in any other city iu the 
United States. Statistics show that the average wind 
velocity there is  about 16 miles an hour, and this 
is  equaled in no other point in this country. 
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� Legal Notes. � 
THE GERMAN LAW OF COPYRIGHT ON PHONOGRAPH

RECORDS .-A curious case recently came up for decision 
in the German Empire, which may be of some value to 
our readers as a precedent in its way. A well-known 
opera singer had phonographic records of certain of 
his songs made for public sale. A manufacturer of 
phonographs purchased some of these records and re
produced them in large numbers by means of a new du
plicating process. The duplicates were sold ; and an 
action was brought against the manufacturer by the 
opera singer, who claimed that he was entitled to some 
legal protection. The court granted his claim. The 
German law of June 11, 1870, relating to the right of 
an author to his written work, drawings, musical com
positions and dramatic works, is intended to prevent 
the wrongful use of intellectual products, by forbid
ding their mechanical reproduction. Reasoning by 
analogy, the plaintiff in the present case claimed that 
he was entitled to the protection afforded by this 
statute. But the question arose : Could a song be con
sidered an intellectual product? It is  true that the 
utterances of the human voice, broadly speaking, can
not be protected legally. But in order to be able to 
sing, there must be not only the natural ability to 
produce melodious tones, but also persevering study to 
produce those tones with artistic feeling. In other 
words, it is not only the sound of the voice itself which 
an audience desires to hear, but also intelligent inter
pretation. After the Court had therefore analyzed the 
human voice, and especially the singi1l.g voice, with 
true German philosophic thoroughness, it came to the  
conclusion that the song of a trained singer is  indeed 
an intellectual product, and as such is fully entitled 
to the protection afforded, by the act of June 11, 1870. 
I n  order to avoid the rendering of an entirely new 
decision, the Court at first attempted to ascertain 
whether the record on the wax cylinder could be 
actually read and distinguished from other records : 
but since the eye cannot tell one song from another 
merely by examining wax cylinders, the Court found 
itself compelled to hold that the unauthorized repro
duction of a phonographic record is just as reprehen
sible as the illegal reproduction of a picture or a book. 
The case was appealed, but was settled out of court be
fore the appellate bench could hand down an opinion. 

In the United States the question could hardly arise. 
The Librarian of Congress steadfastly refuses to issue 
copyright papers for phonographic records, because 
they are not specifically mentioned in the list of in
tellectual products, the reproduction of which i s  for
bidden by our copyright act. And since, contrary to 
the German rule, a copyright must first be obtained 
before an action for infringement can be maintained, 
it follows that our courts could not well decide after 
the German manner. 

MEASURE OF DAMAGES FOR INFRINGEMENT.-In fixing 
the damages for infringement of a patent, where it i s  
shown that the patentee had a n  established license 
fee for practising the invention, it will be taken as 
fixing the measure of damages, notwithstanding he 
may have accepted a smaller sum in settlement with 
licensees who were in arrears, or made a reduction 
therefrom, where license fees for a long term were 
paid in advance. 

111 Fed. Rep. ( U. S. ) 916. 

PROCESS FOR REDUCTION OF ALUMINIUM OREs .-The 
Bradley patents; No. 464,933 and No. 468,148,  relating 
to a process for the reduction of highly refractory and 
non-conductive metallic ores in an unfused state by 
electrolysis, some of the claims having specific ref
erence to the application of such process to the sep
aration of aluminium from its ores, are not infringed 
by the process of the Hall patent No. 400,766, for the 
reduction of aluminium ores. The Bradley process 
consi sts essentially in passing an electrical current 
through a mass of ore, such current having a suf
ficient strength and intensity to fuse the ore, and to 
effect its continuous and progressive decomposition, 
while the essential feature of the Hall process, which 
has given it great commercial value, is the employ
ment of a bath of fused cryolite, in which alumina 
readily dissolves. Such bath has a greater electrolytic 
stability than the alumina, and the latter, when in 
solution, is decomposed by passing through the mass 
an electrical current not having sufficient intensity 
to effect the decomposition of the bath, which is kept 
in a fused condition by the heat incidentally developed 
in the process of electrolysis, and used with repeated 
charges of alumina. In such process there is not only 
a different employment of ingredients from that of 
Bradley, and an entirely new method of operation, 
but far better results are attained ; and, conceding 
that Bradley was the first to point out the method 
by which progressive fusion and electrolysis was made 
practicable, in view of the prior art and of the doubt-
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ful utility of his process, which has never been put 
into commercial use, his patents cannot be given a 
broad construction, as embodying a ploneer inven
tion, to cover the process of Hall, which has super
seded all others and resulted in a remarkable in
crease in the production and use of aluminium. Elec
tric Smelting and Aluminium Company VS. Pittsburg 
Reduction Company, 111 Fed. Rep. ( U. S. ) 742.  

SOUTH AFRICAN PATENT JURISPRUDENCE.-Under the 
patent laws of the new British Colonies in South 
Africa an inventor is compelled to pay heavy taxes 
to secure several patents in order fully to pro
tect his devices. For that reason the British technical 
journals are beginning to suggest that arrangements 
should be made whereby one South African patent 
should cover all British South African possessions, 
somewhat after the system adopted by the French 
government. Under the present arrangement five 
or six separate patents must be taken out. The South 
African colonies are vast in extent ; but the centers 
where a patent i s  likely to be prOfitable are few and 
far apart. Patent laws being primarily intended to 
encourage invention, it follows that the multiplica
tion of expense in securing patents will certainly 
hamper an inventor in securing adequate protection 
for a meritorious device. 

DESIGN PATE"'Ts.-The United States District Court 
for the Western District of New Hampshire in a 
recent decision sums up the essentials of novelty in 
patents for designs, giving the rule as established by 
later decisions as follows : ( 111 Fed. Rep. 100 2 )  "The 
patent seems to cover two element s :  First, the shape 
or configuration of the monument ; and, second, the 
decorative design for its ornamentation. As to tc:e 
first, there is nothing in the details or in the combina
tion which can be accepted as new and original. All 
the features in detail must be treated as old, for the 
stonecutting art, as known and practised from a very 
early period, has covered all conceivable shapes and 
forms in monuments and statuary, and the combina
tion does not, as it seems to me, amount to a new and 
original design. The second element of the design
that relating to ornamentation-comes nearer to 
patentable invention than the first. The test is the 
appearance to the ordinary eye, which results from 
the design of combining the finished surfaces, the 
various lines, curves, figures, etc. ; and, if this case 
,could be determined in the light of the earlier de
cisions under the design statute, it would not be 
difficult to sustain this feature of the patent. But the 
later tendency has been to require for design patents 
something akin to inventive genius ; or, in other 
words, as high a design of invention as that required 
by the rules which govern mechanical patents. In 
view of the later decisions, I arrive at the conclusion 
that the decorative design is not so distinctively new 
and different from previous designs as to bring it 
within the statute, which requires the design to be new 
and original." 

The United States Circuit Court of Appeals for 
the second circuit, with reference to design patents 
has just ruled that ( 112  Fed. Rep. 6 1 )  design patents 
refer to appearance, and not to mechanical utility, and 
are intended to apply only to matters of ornament, 
in which the utility depends on the pleasing effect im
parted to the eye, and not to any new function. A 

calk for a horseshoe is not a proper subject for such 
a patent. 

NEW RESULT FROM OLD PROCESs.-A patent for an 
electrical insulator and method of making same de
scribes a porcelain insulator for use with high-ten
sion conductors, made, according to the process shown, 
in two or more separate parts or shells molded so as 
to nest or fit into each other, and which when dried 
are coated with glaze, placed together with the open 
side up, and extra liquid glaze poured into annular 
channels between the parts. When placed in the oven 
for firing in this position, the extra glazing material 
melts, and flows down as the clay shrinks, and fills the 
spaces and any crevice or crack which may form in the 
process or firing. It was held, that while neither the 
making of insulators in parts fitted into each other, 
nor the uniting of such parts by glazing, was novel, 
the combination of them with the further step of sup
plying an extra amount of liquid glaze sufficient not 
only to fuse the parts into a whole, but to fill all 
crevices, the result being a superior article, constituted 
invention, and was not anticipated by anything in the 
prior art. While the application of an old process to 
a similar or analogous subject, with no change in 
the manner of the application, and no result substan
tially distinct in its nature, will not sustain a patent, 
even if the new form of result has not before been 
contemplated, yet, if a new combination and arrange
ment of known elements produce a new and beneficial 
result never attained before, it is  evidence of inven
tion as a general rnle. 

111 Fed. Rep. ell. S.) 923. 
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RECENTLY PATENTED INVENTIONS. 

Agric ult ural IlDpl e lDenh. 

FEEDING-RACK.-SAMUEL L. LAMOREUX, 
Titonka, Iowa. This Improved feeding-rack is 
so constructed that its several parts may be 
con veniently adjusted for feeding milk, grain, 
or hay to calves without danger of spilling the 
grain or milk. 

Busintss and Ptrsonal Wants. 
READ THIS COLUM...'If CAREFULLY.-You 

wili find inquiries for certain classes of articles 
numbered in consecutive order. If you manu
facture these goods write us at once Hnd we will 
send you the name and address of the party desir
ing themformation. In every ease it Is neces
sary to give the nUlDber 01' the Inquiry. 

MUNN &; CO. 

Inquiry No. 2 t �4.-For manufacturers of " Spirit �amp" for heating model engines of special dimen. SIOns. 
Inq uiry No. 218:i.-For manufacturers of Steam 

turbines. 
Inquiry No. 21SU.-For a small engine abo ut �  

horse power. . 
I nqult·y No. 218? .-For dealers in electric ceiling 

fans. 
Inqu iry No. 2188.-For manufacturers of card

board honses. 
WEEDER,-WILLIAM D. LLOYD, Fiskville, 

Tex. The Implement· is designed to remove 
weeds and rubbish simultaneously from each 
side of a row or drill of corn, cotton, or other 
plants, and to direct the removed material to 
the longitudinal center of the row or drill .  
The implement is provided with hoes,  which 
are given rotary reciprocating motion through 
gearing and cranks from the supporting-wheels. 
The hoes are normally held in contact with the 
ground and can be lowered whenever it is so 
desired. Independent driving mechanism is 
provided for each hoe. 

Marine Iron Works. Chwago. Ca�alogue free. i.!nn��\:Jg:r':,h:J-��;;;!.�n ����J'fe��h:�n'g;1��0\��� 
I n q u i !'y N o .  2 1 5 6  -For modem machinery used bend easily. 

in canning and preservlng fruits and vegetables. Inquiry No. �190.-For makers of wood, bone or 
�'or logging engines. J. S. Mundy, Newark, N. J. rubber handles for printing advertising thereon. 

Inq u i ry N o .  1!15? -1<'or the makers of the Oregon Inquiry N o .  2191 .-For machines for making tin 
pine lleed e pUJows. boxes. 

Motor Veh icles. Duryea Power Co., Reading, Pa. 

I n q u i ry 1'\ 0. 1!1;i8.-�'or woodworking machinery, 
also m achinery for the manufacture of pianos. 

• •  L. s. t! lIetal Polish. IndiaI.U:l.polis. Samples free. 
I nqniry No. 2 I li9.-For a second-hand ditch dig

ger. 
WATER WHEELS. Alcott & Co . .  Mt. Holly, N. J. 

CORN-HARVESTER.-ARTHUR W. RICH- I nq n i r y  N o .  21 60 .-For manufacturers of port· 
ARDS, Indianola, Iowa. The Invention Is em- able bana sawing machines. 

bodied in the mechanism employed for severing Stencil Machines.-A. J .  Bradley, 101 Beekman St. N.Y. 
the ears from opposite sides of each row of Inquiry No. 2161.-�·or makers of toy bal loons. 
stalks whatever be the difference of I)eight of Sawmill machinery and outfits manufactured by the 
the several ears from the ground. The sev- Lane Mfg. Co . . Box 13, Montpelier, Vt. 
ered ears are deposited in a suitable receptacle I n q u iry N o .  21 6'l.-�·or machinery for making 
provided on the machine. The different agents wool and cotton blankets. 
which sever the ears from the stalk are spiral Rigs that Run. Hydrocarbon system. Write St. 

reel-cutters extending longitudinally on the Louis Motor Carriage Co. , St. Louis; Mo. 
front portion of the machine plate, and ar- I n q u i r y  No. 2 1 63 . -For manufacturers of metal. 
ranged adjacent to a slot in the frame Into and lic bottles and boxes. 

through which the standing corn passes as the For sbeet metal stampings and novelties t ry Standard 
machine advances. These reel-cutters differ in Stamping Co., Seventh and Hudson, Bull'alo , N. Y. 

I l I q n iry N o .  2164.-For makers of machinery for 
pulverizing. grinding and mixing clay with Oils, etc. 

Are you looking for anything in bent woodwork ? 
W rite Tucker Bicycle Woodwork Co .• Urbana. Ohio. 

I n q uiry No. 2165.-lfor makers of acetylene gas 
machines. 

We develop inventions through their several stages, 

Inquiry No. 2192.-For makers of. modern hay 
presses. 

In quiry No. 2193.-For machinery for sorting, 
cleaning and cuttin� sardines .. 

Inquiry No. 2194.-For rag paper manufacturers 
to make special paper. 

Inquiry No. 2195.-For small engines with 1 to 2 
horse power boiler. 

Inquiry No. 2196.-1<'or an apparatus for burning 
lead. 

Inquiry N o .  219? .-For dealers in talcum powder. 

I n quiry No. 21 98.-For makers of hydroflu oric 
acid. 

I nquiry No. 2 1 99.-For an electrical flashing 
cabinet for advert iSIng purposes. 

I n quiry No. 2200.-For manufacturers of roller 
bearings. 

I nquiry No. 2201.-For paper-making machinery . 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

February 25, 1 902, 
A N D  B A C H B B A R I N O T H A T  D A T B. 

size, and one is arranged lower than the other 
and spaced from It a distance required to ad
mit a row of cornstalks, so that the cutter oper
ates simultaneously on opposite sides. Re
ciprocating cutters are likewise employed ; and 
these are arranged below and parallel to the 
rotary reel-cutters, for the purpose of severing 
the ears that are not· c l i pped by the upper cut
ters. The ears severed by the various cutters 
fall  upon endless traveling aprons by which 
they are conveyed to the receptacle provided 
for them. 

mllnufacturinll for the market. Amstutz Osborn Co. ,. LSee note at end of list about copies of these patents. 
Cleveland, O. 

Electrical A pparatus. 

Inquiry N o .  2 1 66.-For makers o f  oil a n d  gas 
burners for heating purposes. 

Inventions developed and perfected. Desbl'ning and 
machine work. Garvin Machine Co. , 149 Varickt cor. 
Spring Sts., N. Y. 

Inquiry No. 2t6? -�'or manufacturers of cast
Iron bells. 

ELECTRICAL DEVICE FOR THE TREAT- Manufacturers of patent articles, dies, stamping 
MENT OF D I S EASES.-Dr. WILLIAM J. GAV- tools. light machinery. Quadriga Manufacturing Com-
IGAN, Manhattan, New York city. The pany, 18 South Canal Street, Chicago. 

invention is based upon an entirely new brl�:'U�:lors':i.��?�;;.�ri':'e.
a machine for making 

theory of medical electricity. The spinal WANTED.-Boss millwright for general factory re
cord serves as a pathway to con- pairs, replacements and alterations. Address Mill
duct motor impulses from the brain and wright, P. O. Box No. 658, New York City. 
sensory impulses to the brain. What Dr. Gav- I niry No 2 1 69 For makers of sheet metal 
igan has done is to apply a flexible electrode die:10r cutting and fO;;;;ing parts of padlock. 

to the entire length o{ the spinal cord and a 
flexible electrode to the body near the part 
showing symptoms of disease. Thus a current 

Designers and builders of automatic and special 
machines of all kinds. Inventions perfected. The W. 
A. Wilson Machine Company, Rochester, N. Y. 

Is passed from the spinal cord, through the Inquiry No. 21 ?O.-For »arties to,undertake the 
corresponding nerve to the part showing symp- mannfacture of a special metal clamp. 

toms of disease. Since all the veterbral spinal . The celebrated " Hornsby-Akroyd " Patent Safety 011 
Engine is built by the D e  La Vergue Refrigerating Ma· processes are covered by a set of electrodes, chine Company. Foot of East I1l8th Street, New York. 

the seat of disease is necessarily reached. 

E ngineering I m p rovelDents. 

PUMP.-HuDSON S .  CLARK, S igourney, Iowa. 
The purpose of this Invention is to provide a 
13imple, novel construction and arrangement of 
parts, whereby to prevent the circulation of 
sand with the water by the operation of the 
pump in drilled, driven, or other wells. Com
bined with the pump-tube and its inlet-pipes 
a re a strainer-diaphragm fitting around the 
pump-tube, and Inlet-pipes below the Inlet-ends 
of the latter. 

Mechanical Devices. 

Inqniry No, 2 1 ? 1 .-For some method of trans
ferring designs in bronze from paper to cloth. 

The best book for .electriClan. and begInners In elec
triCity is . .  Experimental Science," by Goo. M. Hopkins. 
By mail, U. Munn & Co. , publisher., 31>'1 Broadway, N. Y .  

Inquh'Y N o .  211'2.-For makers of gears o f  all 
kinds; 

WANTED. - A cheap engine-lathe that will swing 
from twenty-four to thirty inches over bed. Bed any. 
where from ten · to fifteen feet. J. W. Murkland, Bar
ton, vt. 

I n quiry No'- 'l l  ?3.-For the address of ' the makers 
of the Interchangeable Safety Step. 

WANTED.-Foundry chemist who can also superintend cupolas and produce iron at lowest cost. Young 
man preferred. Stover Manufacturing Company, Free
port, Md. 

WIRE-STRETCHER.-WALTER Z.  BRANNON, ni���f��a s�:�r�I!t�g�!��R:,::tieS deal ing 10 electro 

Brazos, Tex. The device is adapted for 'Vsllted-Revol utlonary Documents, Autograph Let
attachment to a post or other support lers, Journals, Prints, Washington Portraits, Early 
and to the wire to be stretched ; through A m erican lllustrated Mallazines. Correspondence Soli

the movement of a lever and of two cited. Address C. A. M. Box 773, New York. 

gripping-arms, traveling upon the element gl!:s��:l No. 21 ?:i.-For machinery for making 

to which the wire is attached. This element 
by one movement of the lever Is carried 
In a direction to place the wire under re
newed tension, one gripping-arm acting to bring 

WANTED. -A horizontal 10 to 20 h .  p. second-hllnd 
�aso]ene engine in A 1 condition to run dynamo, If'air
banks make preferred. Addres8, with price and parti
culars, Paul Hunt, Belvidere Court, Boston, Mass. 

about such result, the other gripping-arm act-
a l:n��!��x�:'ac£!�!�:-:-�'or makers of machineq for 

ing to hold the wire under tension while the 
actuated arm Is advanced for another grip, the 
locking-arm being free to travel upon the wlre
holding element while the actuated arm Is In 
service. 

E L E'V A 't' 0 R-GEAR.-WILLIAM M .  BAIN
BRIDGE, Elkton, Colo. The Invention relates 
principally to the devices for locking an ele
vator-cage In Inactive position. The gear is  
especia l l y  applicable to mining-cages. Dogs are 
pivotally hung on the cage and are to be op
erated by a · ·hand-Iever. A retractile spring 
tends to draw the dogs toward each other. �y . 
throwing the lever con trary to the action of t\;).!'l 
spring, the parts ' will be ' thrown into operati-(,e 
position ; and ·whili:t ' the elevator-cage Is at the 
pr{)pel' e}evation � the ·dogg \viti be seated. 

WA V'm;MOTOR;-RICHARD H. HANNAH; On
tario', · '·Cal. The invention. relates to a means 
for· d�riving motive power from the action of 
waves ; and tbe special feature of the Inven
tion resides in certain novel devices for auto
matically regulating the position of the parts , 
with respect to the varying elevation of the 
water due to (ides and other causes. · 

NOTE.-Copies of any of these patents wi ll be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee; t:tle of 
�b'il invention, and date of this paper. 

'llhose using now Dnplicators or desiring to reproduce 
many copies of writing-all alike-do well to state 
t.heir needs to the original inventors of the latest multi
copiers. 8. C. Bensinger, Manager, 265 Broadway, N. Y. 

I nquiry N o .  21" .-For machinery for making oil 
from castor beans. palm nuts. etc. 

EXPERIMENTAL MACHINE SHoP.-We are not using 
oui shops at present. Wen equipped with lathes shaper, 
woodworking machinery. etc. Wnl rent use and power 
very low. Iflne place for automobile work. Bill1ngs 
Clapp Co., Boston, Mass. 

I nquiry No. 21 ?S.-For dealers in bydraulic 
ram s. 

M ANUFACTURER W A NTED.-For patent shaft-gov
erned h igh-speed enjZine. ful ly demon strated. aut h entic 
tests. All machine works standarized for cheaD pro
duction. Fun workinll drawings And personal super. 

,vision if required. A ddress Y. K. E . .  at HomcastJe's 
Advertising Offices, 61 Cheapside. I.ondon , England. 

lnqui..-,. No. 2 1  " Y.-For . manufacturers of iron or 
brass novelt.ies for the mail order business. 

nr- Send for new and complett! cataloJ!'u e  of SCientiftc 
,""d , other Books for sale by Munn & Co . . 861 Broadway , Ne� York. Free on A.Dolication. 

I n quiry N o .  21S0.-For makers of a combination 
kitchen range and water heating apparatus. 

Inqu iry No. 2181 .-For manufacturers of kitchen 
oabinets. 

Inquiry No. 21S2.-For machinery for the manu· 
facture of excelsior. 

Inqniry No. 2183."-l!'or a combination steam lawn 
1Il0wer and roller. 

ACidyl dialkylrhodamin and making same, 
, C.  Hottman . . . . . . . . . . . . . . . . . . . . . . . . . .. 694, 149 

Adding macblne duplicate printing mechan-
• ism, D.  E.  �'elt . . . . . . . . . . . . . . . . . . . . . .  693, 958 
Aerator, milk, L. E. Morgal . . . . . . . . . . . . . . . 694,296 
Agricultural implement, E.  G .  Bowman . . . .  694,088 
AgrIcultural machine steering device, C .  }1'. 

Grohmann . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Agricultural machinery, J. Clark . . . . . . . . .  . 
All' brake, C. A. Seley . . . . . . . . . . . . . . . . . . . .  . 

694,010 
693,999 
694,328 

Air brake operatIng mechanIsm, compressed, 
J. Llpkowskl . . . . . . . . . . . . . . . . . . . . . . . . .  693, 874 

Air compressIng apparatus, Howe & Vau-
claln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 694,280 

All' compressor and cooler, O. P. Ostergren . . 694,299 
Air, generation of power from compressed, 

F. M. Leavitt . . . . . . . . . . . . . . . . . . . . . . . .  693, 871 
Air, propulsion of torpedoes, etc. , by com

pressed, F .  M. Leavitt . . . . . . . . • . . . . . . .  693,872 
Alarm. See Thermo electrIc alarm. 
Alimentary extracts, preparing, E. C. L. 

Kressel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 694, 102 
Alloy, Wolfe & Englert . . . . . . . . . . . . . . . . .  694,224 
Amalgamating machine, G.  C. Scott, . 

694, 112, 694,203, 
Amalgamator, J. R.  Sawyer . . . . . . . . . . . . . . .  . 
Amalgamator, flne gold, M. Lasswell . . . . . .  . 
Animal tie, J. T. Horrls . . . . . . . . . . . . . . . .  . 
Annealing furnace, E. Danner . . . . . . . . . . . .  . 

694,204 
694,201 
694,290 
694,279 
694,054 

Arc lighting system for alternating cur-
rents, L. & A. Privat . . . . . . . . . . . . . . . . . .  694, 190 

Arch coilstruction, rib for concrete, Ii:. S. 
Riser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 694, 193 

Automatic sprinkler, W. H. Stratton . . . . . . 693,924 
Automobile controller mechanism, J. G.  Mac-

Pherson . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  694,065 
Baling machine, O. S. Lee . . . . . . . . . . . . . . . . . .  694 , 1 66 
Baling press, W. S. McLemore . . . . . . . . . . . . .  693,983 
Ball shaped or spherical bodies, machine for 

forming, S .  Smith . . . . . . . . . . . . . . . . . . . .  694,330 
Barrel closure, P. Mink . . . . . . . . . . . . . . . . . . . . 694,171 
Barrel machine, A. C .  Luyckx . . . . . . . . . . . . . . 694 , 1 67 
Basket, T. J. I.angston . . . . . . . . . . . . . . . . . . .  694,289 
Basket making machine, O .  Schleicher . . . . .  693,911 
Battery systems of distribution, automatic 

. regulator for storage, C.  H. Holderrleth. 693, 863 
Battery zinc element, primary, H. J. Brewer 694,089 
Bearing, shaft, G.  Wideman . . . . . . . . . . . . . . 694,043 
Bearing slide, ball, C .  C.  Protheroe . . . . . . . .  694,028 
Bed, W. D. Olney . . . . . . . . . . . . . . . . . . . . . . . . . 694, 183 
Bedstead, COUCh, D. C.  Storr . . . . . . . . . . . . . . .  693,923 
Belt and pulley gearing, L.  J. C .  Souham!. 694,211 
Belt folding machine, B. O. Hale . . . . . . . . . . 694,099 
Belt gearing, W. Newman . . . . . . . . . . . . . . . . 694,175 
Belt sbifter, F.  Hirsch . . . . . . . . . . . . . . . . . . . . . 693,969 
Berth, etc . ,  for ships, self leveling and ad-

j ustable, C.  St. Hilaire . . . . . . . . . . . . . . . .  694,214 
Beton strengthened by metal, system of con-

struction witb, H.  HenkeL . . . . . . . . . . . .  693, 966 
Billet heating fnrnace, C.  H. Morgan . . . . . .  694,022 
Bit, R. A. Shafer . . . . . . . . . . . . . . . . . . . . . . . .  693,914 
Boat or vessel, submarine, J. P.  Holland . •  694, 154 
Boats, means for automatically ballasting 

submarine, J. P. Holland . . . . . . . . . . . . . . .  · 694, 153 
Book, . manifold, A. Levison . . . . . . . . . . . . . . . .  694, 103 
Bottle capping machine, R. Flanigan . . . . . . . 694, 144 
Bottle stopper, J. A. Hayes . . . . . . . . . . . . . . . .  694,013 
Bottle stopper, J.  & J. A. Butkus . . . . . . . . . . . 694,131 
Bottle stopper, non-refillable, J. W. Calef . .  693,834 
Bottle stoppering machine, J. & J. A. But-

kus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 694, 132 
Box. See Mail box, match box. 
Box stapling machine. J. Schmidt, Jr . • . . . •  694,031 
Brake mechanism, F. M. Smith . . . . . . . . . . . . 694,207 
Breech closure, H. J. Perry . . . . . . . . . . . . . . . .  693,900 
Brewer' s vat, W. Griesser . . . . . . . . . . . . . . . . .  694,267 
Brick edger, W. Towers . . . . . . . . . . . . . . . . • . .  694, 120 
Brick for building arches, E.  Bottger . . . . . .  693,826 
Brick kiln, J. Cicotte . . . . . . . . . . . . . . . . . . . . .  694,316 
Brick making press, J. E .  Grinder . . . . . . . .  694,009 
Buckle, trace, S.  Boyer . . . . . . . . . . . . . . . . . . . .  693,827 
Buffing machine, J. M. Sellmayer . . . . . . . . . . . 693,912 
Buggy top support. Boxley & Holmes . .  . . . . .  694,243 
Buildings baving cIrcular or regular shaped 

roofs converging in one point, construc-
tion for, M. H.  Vail . . . . . . . . . . . . . . . . . .  693,989 

Button or catch for coat collars, J.  A. Lin-
derman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 694, 104 

Caddy, base delivery, G .  Bernhard . . . . . . . . . 694, 237 
Calender roll cleanser, J. Frossard . . . . . . . . . 693,853 
Camera, photographiC, F.  H .  Sanderson . . . .  694,080 
Camera, swing back pbotographic, V. Od-

qulst . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  694, 1 81 
Can filling machine, H. R. Stickney . . . . . . . .  693,921 
Can · straightpnef, C .  W. Nicklaus . . . . . . . . . 694, 1 77 
Candle making macblne, W. H. Day . . . . . . . .  694,093 
Canopy, G.  A. Babbitt . . . . . . . . . . . . . . . . . . . . .  61)4,232 
Car brake stand, .J. W. Puckett . . . . . . . . . . . . 694,191 
Car coupling, P. Brown . . . . . . . . . . . . . . . . . . . .  693,998 
Car door, grain, J. Montgomery . . . . . . . . . .  : .  693, 979 
Car door, liopper, R. V .  Sage . . . . . . . . . . . . . . .  693,910 
Car, dumping, H. S. Hart . . . . . . . . . . . . . . . . . 693, 858 
Car fpndpr, street, A. Fischer . . . . . . . . . . . . .  693,960 
Car, freight, F.  P. Butts . . . . . . . . . . . . . . . . . . . 694.052 
Car baul, A. M. Acklin . . . . . . . . . . . . . . . . . . . .  694,047 
Car safety attachment, C .  A. Willard . . . . .  693,935 
Carbureter, explosIve engine, L. H.  M. San-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . .  694 , 1 10 
Carriage clutch adjustment, . motor, D. F.  

Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693,963 
Carriage steering gear, motor, Fox & Gra-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,1162 
Carrier. See Music carrier. 
Carrier track, G. WIdeman . . . . . . • . . . . . . . • .  
Cartridge, H .  Maxim . . . . . . . . . . . . . . . . . . . . . . . 
Cash register, C. C. Stearns . . . . . . . . . . . . . .  . 
Cash reg-Ister N. Collhu, . , . " " • •  " " " " , . 

693, 934 
694, 29" I 694,035 
694 2Ci2 

MARCH 8, 1902. 

Cask support, W. Griesser . . . . . . . . . . . . . . . . 694,266 
Cast�r socket, W. Livingstone . . . . . . . . . . . . . .  693,875 
Castmg mold, J. J. Carroll . . .  , . . . . . . . . . . . .  694,315 
Ceilings and walls, construction of, A. Rinck� 

lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693 905 
Cement and making same, adhesIve, R. H. 

' 
Willis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 694,0i5 

Cha�er or sieve, adjustable, F.  Hixson . . . . .  694, 1 48 
Cbarglng buggy, O. Sundt . . . . . . . . . . . . . . . .  694,332 
Chimney cap, A. T. Cox . . . . . . . . . . . . . . . . . . .  693, 951 
Chopper. See · Cotton chopper . .  
Chuck operating device, Potter & Johnston. 
Churn, S. P. A.. Andersson . . . . • . . . . . . • . . . .  
Cigar, J. D. Tynen . . . . . . . . . . . . . . . . . . . . . .  . .  
Cigar lighter, electric, J. M. Althouse . . . .  . 
Cigar pressing apparatus, R. Woe�ner . . . . .  . 
Cigar wrapper cutter, C. & L; J. Du Brui . . 
Cleaner. See Comb cleaner. 
Clock, geographical, C.  E.  Davis . . . . . . . . .  . 
Clock, geographlca:I, A. J. Day . . . . . . . . . . .  . 
Cloth board, registering, J. W. Currier . . .  . 
Clutch, friction, F. G. Hampson . . . . . . . . . . . 
Clutch mechanism, C. M. Day . . . . . .  693, 954, 
Cotree roaster, E.  Linaberry 'o . . . . . . . . . . . . .  . 
CoIn operated ma("hine, C. L. Hurd . . . . . . .  . 
Collar blanks" etc . ,  folding machine for, R. 

D. Viele et a1 : . . . . . . . . . . . . . . . . . . . . . . .  . 

694 , 1 89 
694,126 
694,217 
694, 311 
694,082 
694,259 

693,953 
694,256 
694, 001 
694 , 270 
693,955 
693,873 
694,2g2 

693. 931 
694,339 
694, 198 

Collar, pneumati c .  horse, C. S. Boehm . . • . . . .  
Collar stuffing, horse, B. H. Rueter . . . . . • • .  
Collisions at sea, apparatus for preventing, 

N.  Gherassimoll' . . . . . . . . . . . . . . . . . . . . . .  693,855 
Comb cleaner, A. & C. Syverson . . . . . . . . . . .  694,040 
Concrete body molding machine, M. A. Win-

get . . . . . . . . . . . . .. . . . . . . . . . > . . . . . . . . . . . 694, 123 
Concrete preparing and laying machine, J. 

T. Dempsey . . . . . . . . . . . . . . . . . . . . . . . . . . 693,844 
Conveyer bucket, L. A. Brlgel, Jr . . . . . . . . . .  694,245 
Conveyer system, E. W. McI{enna . . . . . . . . . . 694,067 
Cord or rope machine, T. W. Norman . . . . . . .  693,887 
Corn , apparatus for separating silk from 

Cors�;�e
�: l"op�.

o
�.

s
.
t
;�::: .

'
.
'
:: � . .' .' :::  :694, ioo: 

Cotton chopper and cultivator, W. C.  Elsey . 
Couch roll, H. Parker . . . . . . . . . . . . . . . . . . . . .  . 
Cut ott, variable, A. D. & J. H. Gillett . .  . . 
Cutter head extenSion, C. E. Hawley . . . . .  . 
Cycle stand, C. W. L. Schmidt . . . . . . . . . . .  . 
Dark room, portable, A. Werner . . . . . . . . . .  . 
Dental device holder, J. A. Mead . . . . . . . . .  . 

694, 0 1 7  
694 , 1 61 
694,055 
693,894 
694,057 
694,060 
694,030 
694,221 
694,021 

DerrIck and hoisting mechanism, hOisting, 
A. Zastrow . . . . . . . . . . . . . . . . . . . . . . . . . . .  693,940 

Developing trays, device for supporting rolls 
in, E.  P. Smith . . . . . . . . . . . . . . . . . . . . . . . 694 , 1 1 6  

Diamonds, cutting, J. H. G.  Stuurman . . . . .  694, 215 
Display rack, W. A. H. Winter . . . . . . . . . . . . 694 , 1 24 
Door hanger, G. Wideman . . . . . . . . . . . . . . . . . .  694,044 
Door, warehouse, W. A. Cross . . . . . . . . . . . . .  693,952 
Draft equalizer, J. J. Cox . . . . . . . . . . . . . . . . . . 693,840 
Draft equalizer, A. Cogswell . . . . . . . . . . . . . . .  694,000 
Drain hopper, slop, H. H. Kendrick . . . . . . . . .  693,972 
Drain repairing apparatus, G. Rose . . • . . . . .  694, 196 
Drier. See Lead drier. 
Drinking cup and shaving mug, combined 

traveler's,  F.  Finley . . . . . . . . . . . . . . . . . . .  693,959 
Dump shovel, hand, J. Felton . . . . . . . . . . . . . . 694, 26:J 
Ear protector, E.  E. Kistle r . . . . . . . . . . . . . . .  694, 159 
Electric ' current induction machine, alter- . 

nating, E. Danielson . . . . . . . . . . . . . . . . . . . 694,092 
Electric current induction motors, device for 

starting alternating, K. A.  Lindstrom . .  694, 105 
Electric machine or motor, dynamo, W. R. 

V. Marshall . . . . . . . . . . . . . . . . . . . . . . . .  . 
ElectrIc motor, Pocock & Kennedy . 'o 'o '  . . . . .  . 
Electric switch, T. H. Brady . • . . . . . . . . . . . .  
Electric transformer current regulator, F. R.  

694,293 
694,075 
693,995 

M. Cutcheon . . . . . . . . . . . . . . . . . . . . . . . . . . 693, 841 
Electric wi,e conduit, E. D. & H. N. Speer. 693,916 
Electrodepositlon, forming bodies by, C.  

Stelnweg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,918 
Elevator hoisting motors, controlling mech-

anism for, H. Rowntree . . 'o . . . .  'o 'o  . •  'o . . 'o .  693,908 
Elevator safety device, H. Rowntree . . . . . . . 693,907 
Elevator safety device, W. H. Wilsey . . . . . .  693,936 
Elevators, automatic control system for, B. 

N. Jones . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . 694,158 
EngInes, electric Igniter for gas, F. Burger. 694,250 
Engines, igniting apparatus for internal com-

bUstion, G. B. & E .  W. Petter . . . . . . . . . 694, 186 
Excavating machine, J. D.  Blalock . . . . . . . . 694,240 
Excavating mechanism, C .  W. Bradshaw . . . 694,244 
Explosive engine, W. Hibbard et al . . . . . . . . .  694,016 
Fabric cutting machine ' feeding device, C.  

Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fare register, J. F. Ohmer et aI . . . . 'o . . . .  . 
Faucet, A. Huck . . . . . . . . . . . . . • • . . • • . . . . . • .  
Faucet or cock, A. Clarkson . . . . . . . . . . . . . . .  . 
Feed trough and rack, combined, A. B. 

Swope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fence, farm, B. F. Zent . . • . . . . . . . . . . . . . . .  
Fence post, E.  M. Bunce . . . . . . . . . . . . . . . . .  . 
Filaments for incandescent electric lamps, 

693,922 
694,322 
693,865 
693,839 

693,925 
694,084 
693,947 

former for, G. C.  Webster . • . . . . . . . . . . .  694,220 
File, paper, S. F. Beckwith . . . . . . . . . . . . . . . . 694,235 
Firearm, automatic, T. ' C .  Johnson . . • . . . . . .  694, 1 57 
Firearm, breech loading, F. Snyder . . . . . . . . .  694,331 
Fire escape, J . .  FrenzeL . . . . . . . . . . . . . . . . . . . . .  694 , 1 45 
Fire escape tower, portable, P. MacRae . . . 693, 877 
Fire kindler, C. Pollard . . . . . . . . . . . . . . . . . . . 694,027 
Fireplace heater, T.  B. Jackson . . . . . . . . . . . .  694,150 
Floor cloth, machinery for use in the manu-

facture of mosaic or inlaid, E.  Batten. 694, 233 
Floor treating machine, Raasch & Krueger . 694,077 
Fluid pressure brake, automatic, W. H. 

Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,949 
Flying machine wing, W. J. BelL . . . . . . . . .  693,943 
Folding case or crate, A.  McDonald . . . . . . . . .  693, 981 
Folding cbair, La Coursiere & Stetten . . . . . . . 694 , 1 63 
�'orge cbimney, blacksmith's,  W. E. Canedy. 693, 838 
�'umace, S.  T. Bleyer . . . . . . . . . . . . . . . . . . . . .  694,241 
Furnace fuel feeding mechanism, Burger & 

Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 693,829 
Furnace grate, boiler, R. Mitchell . . . . . . . . . . 693,880 
Fuse, blasting, Harris & Bray • . . • . . . . • . . . .  694,271 
Gage. See sliding gage. 
Gaiter, W. Lanz . . . . .. . . . . . . . . . . . . . . . . . . . . 694, 1 64 
Garment s'upporter, S. S. Conant . . . . . . . . . .  694,253 
Gas burner, H .  S.  Campbell . . . . . . • . . . . . . . .  693, 836 
Gas burner, P. Kries . . . . . . . . . . . . . . . . . . . . . . 694,287 
Gas, gasolene, or Infiammable vapor en-

gine, A. W. Clayden . . . . . . . . . . . . . . . . . .  694,090 
Gas generator, R. ' A. Kummer . . . . . . . . . . . . . .  694,288 
Gases, apparatus for saturating liquids with, 

Weis & Anderson . . . . . . . . . . . . . . . . • . . . . .  
Gate, Patrick & . Sprague . . . . . . . . . . . . . . . . .  . 
Gear, transforming, H. Rose . . . . . . . . . . . . . .  . 
Gold bearing material, concentrator for, G.  

G. Sale . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gold separator, A. L. Dana . . . . . . . . . . . . . . .  . 
Grain drill feed mechanism, F. J. Noechel . 
Grate, F. Burger . . . . . . . . . . . . . . . . . . . . . . . .  . 
Grinding machine safety stop motion, M. P. 

Fillingham . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gun, air, W. R. Benjamin . . . • . . . • . . . . . . . .  
Gun, repeating, B. R. Harrington . . . . . . . . .  . 
Hammer, pneumatic, M. A. yeakley . • • . . • . .  
Hammock pillow attachment, I. E. Palmer . .  
Hammock spreader, I. E. Palmer . . • . . . . . . .  
Hand rake, D.  B.  Simpson . . . . . • . . . . . . . • . .  
Harrow, J. B. Morrison . . . . . • . . . . . . . . . . • • .  
Harrow, C.  S.  Sharp . . . . . . . . . . . . . . . . . . . . • . 
Harrow, disk, I)ackham & Oates . . . . . . . . . .  . 
Harrow disk journal, O. E. Johnston . . . . .  . .  
Harrow, riding, J. Francoeur . . . . . . . . . . . .  . 
Harvesting onion sets, etc. , machine for, 

J.  W. JeIl'Hson . . . . . . . . . . . . . . . . . . . . . . .  . 
Ha t for fir�men, etc. , J. L. Maitland . . . . • • .  
Hay rake, horse, A. F. Brown . . . . . . . . . . . .  . 
Heating and cooking shelf, portable, A. W. 

694,081 
693,898 
694,197 

694, 199 
694,250 
694,069 
693,828 

694,096 
693, 823 
693,965 
693,939 
694,070 
694,071 
693,986 
693,882 
694, 1 1 3  
691, R91 
693,867 
693, 851 

694,284 
694, 1 68 
694, 051 

Newell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  694, 174 
Heating boiler, steam or water, Kuen & 

Hodges . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693, 870 
Heating device, electric, E.  Kastner . . . . . . . 694, 018 
Heating material, H e  Campbell  . . . . . . . . . . . .  693, 835 
Heating system, bot water, I. D. Smpad . . . . 694,206 
Heel breast concaving machine, J. G. Buz-

zell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  693, 83.1 
Hinge device, R. J. Irving . . . . . . . . . . . . . . . . .  693,971 
Hinge, spring, A. S. Held . . . . . . . . . . . . . . . . .  694, 273 
Holst, D. H. Morgan . . . . . . . . . . . . . . . . . . . . .  693, 881 
Hoisting apparatus, M. W. Cox . . . . . . . . • . .  694,091 
Horse boot, C. B.  Tuttle . . . . . . . . . . . . . . . . . .  694, 340 
Horseshoe machine, O. W. Siebenhaar . . . . . 'o 'o .  694,205 
Horsehoe, soft tread, Alexander & White . . . 693,942 
Hotel register, W. C.  Loney . . . . . . . . . . . . . . . 694, 291 
Hub, T. G. Mandt . . . . . . . . . . . . . . . . . . . . . . . . . 694,292 
Hydrant, D. F .  O · Brien . . . . . . . . . . . . 694, 1 80, 694,298 
Hydant cap, J. P. Mern . . . . . . . . . . . . . . . . . . .  694 , 1 70 
Hydrocarbon apparatus, D. F. O ' Brien . . . . .  694, 179 
Hydrocarbon i n  portable rf'servoirs, means 

for producing pressure on the, J. G 'o Branch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  694,301i 
(Contmue4 on paue 177) 
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Ice into cubes or block�, m:ll'ilillt, for ::;awillg, 
J. S. Duncan 

.Tournal box, P. Brown ... ................. . 
Kim.'matogl'3pb, L. E. Gl' alliCbl:ihll'dtCII ... . 
Knittillg machinC', W. G. St('wurt ......... . 
Knitti!lg m:lcbillC' attachuH'lIt, H .. RohlNlpl' . 
LabC'ls. Illachilll' for applying 1IlIstt' to, llnt-

terneld & :O-;chmitt .................... . T--itHhlcr ami shelf comuilH'll. stt'P. C. I'�. Page. 
Luwp, illcandesccnt, E. i\lCOI1I1t. .... . 
Land roller, J. C. ::;tark .. . ............... . 
Lathe, llluitiple spindle. 11'. Ilil'sch .. 
La the tool, J(oeller & Dyer ............... , 
Laundl'y bracket or clamp, J. rJ�. "'atkins .. 
Lt'ad. apparatus for mallufacturing wh ite, F. 

,r. Corbctt """' ,' """",.,,. 
Lpud driC'r, wh ite, �r. B. Keurns .. 
Lt'ad, lllullufacturing wbite, I". J. Corbett . . 
lA'.�, art ific ial, .J. A. P('('r ............. , ... , 
Life saving suit, H. M. Brand., ... ...... . . 
Linotype, D. F. Dale.c ......... , .. ....... . 
Liquids, apparatus for storing, mf':lslIl' ing 

ti!J-I.:!UO 
6!J3,D97 
09: ; ,806 
G!H,OJG 
094,100 

6D3,8� 2 
fiO:l,�92 
nH..J,OU8 
ti04,21� 
G94,277 
693,914 
69�,302 

694,1 3 0  
693,869 
694,1� 8 
694,:;2:' 
G9:;,!IDG 
G9�,14 1 

ami dcl iver ing aerated, Pirie & ::;llHr-
man ..... . .... . . ........ , ............. 694,187 

Loading 01' unload iug apparatus, .T. '1'. D c mp-sPy • . .  , . • . . • • . . . . . . . . . . . . . .  
Loom, N i(lrh aus & Kaiser ... ...... .. . 

Loom bobbin boldcr, circular. C. N. Brown. 
Loom W111'P stop motion, H. \Yymall .... 
Lumbe r or Stl'UCtUI'C, compound, O. L. Sm ith. 
Mail bag gripping i1nd delivering- (Invice, S. 

R. l'atten ............................ . 
Mail box, A. Stunsel. ....... , ... . 
l\1i1i1 box, M. :\1. Conklin ...... . ........... . 

Mail box, rural delivery, ,y, L. V(·:::;tal.  
Mail marking" machine . .  J .  Gear,\' .......... . 
'Match box, J. rll. Matthews ............... . 
�r:ltch slIfc, ,r. R. Webb ........... , ..... , ' 
l\'Iatl'ix plate, stipple, B. Smith. . ..... .  . 
Measuring and r('cording oscillating- move-

ments of hot1ies, apparatus for, 1\'1. 
Arndt ............................... . 

){cT'ccrizillg apparatus, A. Romer .......... . 
:\1 ilk, producing or,)' condcnscd, W. A. Hall. 
1\Iilkf'r, cow, A. A. & n. A. E \Ynld .. . . .. . . 
Mill. S(I(' Rolling Mill. 'Vindrnil1. 
Miner's squib, Ii'. H. & E. Gross . . . . . . . • . • . .  
Mining ('levator, H. "'. Davis ... .... . . . .. . 
Miter m achine, �V. J. Parsons . . . . . . . . . • . . . .  M itten, 'V. L. Pollard . . . .. . ... . . . .. ....... . Motor ge aring', \V. E. Canedy . . • . . . . . . . . . . .  

Moto!' 01' enginc, A. E. Olney., ........... . 
:\{usclc tc:::;ter, coin controlled, C. C. Yan-

603,845 
694,108 
r.04,128 
G94,083 
603 , 01 5 

603,899 
G03,D17 
694,053 
694,210 
694,007 
694 , 160 
693,933 
604,115 

693,990 
694,109 
604,100 
693,850 

693,964 
694,002 
694,323 
694,188 
693,837 
694,182 

ce,I' ........... ... ,. ,.," ,.," " " " ,., 694,226 
Music carriel', sheet, R. L. M attocb ......... 693,878 

Npck \\'C'ar fHstcHel' ilnd sbielu, W. H. Hart, 
JJ' . .. ,., ... ,', ....... ,.,' ,.," " ',., ... 694,272 

N('(>(ll(l, tapC'. C. L. Hughes ................. 694,281 
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Nllt lock, J. ,,'. �oJ'man .................. 694',178 
Nut lock, E, F. BJ'iggs ., ..... �" . .  , ... ,." 694,246 
Oil hl1l'lIt·l'. crlH.If', O. E. ""itt ............ . 69:l,938 
Oil holt· ( 'OVl'I' OJ' cnp, C. F. 'fuckcr ........ 69:l,927 
Oil. paillt, n. Zingg ... ... . .......... .... . .  6!)4.0R!) 
Ol'llnancc primP I ', O. von GOI·tr. . ......... .. . 694,265 
Orc conCf'ntrator. ,Yo G. Dodd . . .. . ........ 694,00G 
Orps. reducing (,�Irhonacf'ous, ft. McKnight .. 6n:l.D82 
Packngf', Bird & Hnnscom." ...... . , ...... 6!)4,:{0-l 
Packing box, 1\[. He rz O: . • . . . . . . . . . . . . . . . . . .  694, 275 
Packing rings. automatic mnchine for mak-

ing, E. G, Newell.."" .,,, .......... 69�,886 
Paper feeding machi-ne, C. A. SttlrtC'vant ... 694,039 
Paller macbine sizing appar atus, A. E. Full-

ner .................................. . 
Paper making mach ine , H. ParkE'I· . .. 693,895, 
PapPI', J.nnllllfnctnre of wool, n. Zi11es ..... 
Pawl and ratchet brake, Cnnaple & Thie-

604,146 
6D3,897 
693,041 

hU1IX • • . . • • . . • • • • . . . . • • . . • . . . • • • • • • • • •  694 . 251 
Pea hulling machine, green, A.. Thomas ..... 69�,926 
Pencil clip and culend al', combinNI, T. Grif-

fin ." .... " . ..... , ., .. ,.,",."." . , . .  604,098 
Percolator, J, C, Seney"""",."." ... . 693,913 
Photo.f!raphic plates, bronzing, C. r. H. 

Abrlf' . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  . 
Pbotogr3phiC sCI'('en Ot· canopy. H. C. l\100re. 
Piano, F. V. Nptlville ............... " ... . 
Piano action, upright. P. D. Stl'lluch .. ; . ... . 
Pin sticking machine, safety, W. D. Middle-

694,227 
694,172 
693,885 
694,118 

bl'ool, .," ' ,." .. , .......... , ... ,.,"" 69�,978 
Pipe clean out, drain or soil, J. Crawford .. R9-l.140 
Pipe coupling, J. Burke ...... " .," " " ', .. 69�,R� 0 
Pipc coupling. �V. 1\1. Pearce ............... 694.072 Pioe joint, pivot. T. 'V. Moran .......... .. 6D-l.:121 
Piston and piston rod, A. F. Ritchi(' . . .. .. fin-1 , 078 
Planing- mnchin{", C. 'V. H. Rlood .......... 694 ,:31 4 
PlantC'I'FI, cotton plnnting attnchment for 

corn, .To.nl('l· & Springer ....... ........ . 
Piastci' bOHl'd, J. Schratweisel' ... . . 
Plow, .r. A. Ross ......................... .. 
PlOW, J. 'V. �Voodwarrt ...... , ......... . 
Plow, O. \V. & 1'£' L. RUllct ........... " ... . 
Plug. attncbJ.n(lnt. C. F. HO"�(ls ........... . 
Pncllmatic (}(>�I)atch tnhc I'ecciv(ll', A. W. 

On-1,2R!l 
({!)4,111 
604,079 
694,220, 
f1f14.2..JH 
693,864 

Pearsall ..................... , .. " .. r.!)4,�24 
PrpsPI'ving :lPP:ll'HttJ�. food, :\1. n. Rl1i� ..... (in..J.2f11 
Prps.PI'villg fl't1it�. ,--,tc .. A. L. elf' Rtlll'ler .... 694,:l01 
Press. Sec RuliJlJ! l)J'f':"�, Bl'iek makillJ! prl'��. 
Print(,I"s q1l0il:. F. ,J. Bpek.............. On-l.:11:1 
Projectile, J. n. f.jpmplt, ............ ... .... Gn..J.o:�� 
Prnpeller. bOIl,\·ant. B. T. H . ·l'olll .......... Ofl4.274 
PHIIp,\", l-J. ]1. Boyce ...................... 60:1,9-l5 
Pulley covel·ing. R. H. "'illis .. ........... 1i�)-1,O-1fl 
Pulp and papel' making m;j(·hiIH·. fl. Parkpl' GD:J,896 
Pump for handling heavy oils. F. O. Stprrptt ()0:l.n20 
Pump. m ixing, H. F. C. SO(ll1l)('I'., ......... 604 .21 0 
Pump-rod ejector, ,V. Hoek�tJ·n ............ fl})-l,27S 
Push-hutton fo!' locks, etc., Lallghlin & 1 

Schll)'II'I' " . . ....... , , .. , . , .... " r.04,3 41 
Puzzle device, ,V. E. Stubhs ........ 094.0;{S 
RHil-joint, B. F. StephC'ns ................. 09:�,!)10 
Rail-.ioint, O. S. Weddoll .. .... . .. " .... , .. 694,122 
Rail-joint, J. L. C:lmpbell.  ...... , ......... 6D4,l :1-l 
Rail-joint and fisb-platf", boltl(lss, .T. M. Bc-

bOllt " .," , .. , .................. " .," 604,08G 
Raih\'ay constl'tlction. "'. �I. Hickok ........ 694,276 I Railway gatf's, electrical opcrating app ar at- . 

liS fOI', H. C, Lnver.I- .... " . ,." ... .. ... 6113,!l75 
Railway sig'nal, R. W. McDowell., ... , .... 693,883 
Raihnl,\' s\\'it('h, D. J. Griffith et nl ........ 694, 058 
Rai1\Yhy switch, stl'f"et, ",V. J. Bell ........ 693 ,D4 4 
Ra ilway tif', C. De Cen· ................... 6!)4,257 
Railway tl'l1cl" structure, C. H. 1<l'fl11SS .. .. 694 ,] 6� 
Railway tra ck structure, T-T. R. N icbols .... 6D4,176 
Rnilwa,\·. tr:1 III \"\';1,\", etc .. .T. H!·own ........ 694,]29 
Railways, automatic audible Signaling on, 

J. Goode .... , .... ,." ................. 694,008 
ftazol' honcs, automatic oscillating skid or 

support for, '1'. Anderson, .... ........ . 
Razor, safet.'", .T. H. Bp ckf'r ......... . .... . 
ReCiprocating eng-ine. C. C. Protbel'oe ... . 
Rpleasing trap. G. N. Portman .......... . . 
Rpversing- mechnnism. C. E. Raitls., ..... . 
Rice hul1 ing and pOlishing macbine, Van 

694,229 
693,992 
694,076 
69�,n01 
693,904 

Houten & Prevatt ... , .... ,' , ......... 693,930 
Rod COiling apparatus, Dc L:nufil'ter & Wal-

lace . , .. , . , . . . . . . . . . . , . , , .... , .. , 694,003 
Roller. See Land Rollf'r. 
Rolling mill. Z. "T. Onions .............. 69-:1., 025 
Rolling pin, potato masher. nnd biscuit cut-

ter, comhin(l(l, H. L. �fe.\·C'r .......... . . 
Ropc grip, n, M. Sackett ..... ," ' , .. .. .. , ' Rotary f'ng-ine, r�. R. H,\'de . . .  , . . . . . . • . . .  
Rotary f'ngillf', T. J. Mnstf'rs .... .... .  , ... . 
Rota!'y fluid cngine, .1. F. Cooley . . , . . • . . . .  
Rot:lJ'.\� flll·IHlc(l. C. Grol1 ............... , .. 
l�ot3J'Y motor. B. V. Szaho ............ .... . 
Roundabout. C. W. Hinchcliffc ........... . 

6!)4,(lGr, 
694,029 
694.101 
G94,294 
693,!)50 
694,2G8 
694,� � �  
09:1,068 

Rl1blK"1' b£"Hs. flPPtlJ'atus for stl'etching and 
vulcanizing a pluralit,\" of, HowPIl & 
E r icsson . . . . . . . . . . . . . . . . . .. . . . . . . . .. n04.087 

Rnl(l, slide, J. H. C. UI·IHI(II't.. . . .  GD4,258 
Rulf"I', flexible, F. G. Hunt..... 1i!l4 .061 
Rulel', parallcl, .T. Pagf'................... Ofl4.185 
�ad iron, A. LlIPtlli. . . . ... ... . .. . .. ... . .  693,876 
Safe door, A. Gustafson. nD3.857 
�aft(',\· pin. M. Rf'l'uh('.................. n!H,2RS 
Sash fastf'Jlf'I', "". "'. Bn ttlt's. . . . . . . . . . . n!)4 .2R-l 
Suw filing IUHchillP, H. F. XO,Y('s ...... . ... 60R,9R5 
�uw .!!lI idf', C. R. VHIl £101'11 .... .. 694,337, 6A4.R 3S 
Snw Sf't, M. N. Du Bois ... , .............. 694,14 2 Raw sptting machine, J. Honr ..... .. . .... 693.970 
Scaffold bl'acket, W. E. Al'nol<l ..... . .. , ," G04,230 Sc alf', comput ing, :\f. A. Dees ..... ...... . .  69R,843 Rcnl(l, platforll) . A. Doering .. , ............. 693,847 
Sealc, pl'ieo, i\'l, A. Doos ... " ,." " " " ." 693,842 RcrC'ell. Sf'e Photogr anh ic Screen. 
Rcl'f'w PI'(lSS, hand an(l pOWCI'. E. A. l\1uller 
Rcl'Pw, tuk(' (lown, T. C. Johnson ....... . 
Rpat. 1. . .Tanson . .. . ..... . 
Rent spider, H. W. Bolf'ns ........ f19:{,824, 
Sewing machine, buttonhole, J, T. HOg'll 11 , 

694,UIO, 

Scientific American. 177 

"Sf " Foot ana ������������������a.a.����, I Sewing machine feedillg mcchanism, W, C, 

ar Power m- OIL SMELTER MINES IV I 1"l'ee " ' ,. , .... " ..... " .. , .. " .,',.,' (;!)3,8f.ll 
Screw Cutting �.. •• \Ii, �hadc l'�lIel' iJl':lclwt, .F .. Aucl' ........... .. U!).J,04!l 

A Iom.tic L fh i' Dividend-Paying Mining, 011 and iii I ::;bal 'pe11111g lIe�lce, !! 1'1 ",I 111!!

. 

plate, [·'uus & 
UFcr.OeSdS a es ' . Smelter Stocks. Listed and ,I; , . Copenhavel , , , ,. , , " .. , , , , .. , .... , . " 694,O�6 

, Vnllsted, our Specialty. W �hlngle, dlPpl�lg  tank, 1 .  Hal'vcy,." .... " 694 ,O?? iii tShl 1t, S, Butz .. , .. , ... ,',." .. , ........... 604,133 

FOR F!�,��������o��e��RK i' DOUGLAS, LACEY & CO. w �l:�I
�� f

�,
I
�i�'/f, ��ebg'c'I,�llse�C�lkPl'�::::::::: ggtg;t 

SENF.CA FALLS M
F
G. CO. ' 

Bankers & Brokers Fiscnl Agents � i;hoe polishing aPIJarntus, N, C, SI}1'ill!!"" G()�,987 

69 N Y '  1" S k E b' � SlJoe tree, G. Ii'. Dulin, ................... 09;),84 8 5 Water Street, :Mernbers • . Conso alated toc xc ange. '" Show card pin fastener, L. Lcmos. 094,0(;3 
Senec� !'ails, N, Y., U_ S. A. i 66 BROADWAY &. 17 NEW ST .. NEW YORK, W Shlltile board, II, Vaughan .... " ,  .. " ..... 694,121 

• Bookletagiviug our lSuccessful pIan for realizilll; the Jurge W S!diJlg gage, .L. P. A. �elsoll ............ G94 , 023 

• 1ntere�t find Vrotlh of legitimate.lIlilllllg, oil :U1d W I SIgnal recordlllg mecl�al11sm, ScboctIcJ & 
smelter lDvestmenUi, sull, bltlllks, full partlcul!lrs, etc., sent U; Aylward ........................... .. , G94 ,327 

I Lfree 011 Oppll�lltloll. f1; • Smoke prcventer, automatic, R. V\'. CavC'll-
---------------------_ · ... €eE:EE€€€EE€€€€€E€€€EE€€€E;, smo��g�l'c��;,'ti�g' '�I;d' 'i;,;,j' 's 'a';i;lg' ;l;,�'ic� G

03,()4
8 

�E NGINE.&F'OO :r MAC INE. 5HOP OuT F'ITS, 

"& 'TH E 
i) TOOLS AND 5UPPLlES\';-:"Jl"' � S. S[BASlIAN lA1Hl co 'Wi��;::���,'; 

� 7..: � � FOR EVERY "-" ��� PURPOSE, 
Rails, Portable Track, Switches, Etc, 

Lumber Ca.rs. 
AND ALI, ACCESSOIUES Al.wAY� IN STOCK. 

ARTUUR KOl'Pl-::I., ])cpt. Pt 
66-68 Uroud St.., New York. 

WORKSHOPS 
of Wood and Metal Workers. w ith
out steam power., equipped with 
BARNES;" FOOT POWER 
MACHINI:."RY ' -
allow lower bIds on jobs, and give 
greater proUt on the work. Machmes 
sent on trial if desil'ed. Catalog l!lI'U. 

W_ F', '" JOHN BARNES CO, 
Establishe(l 1872. 

1999 RUBY ST., �OCKF'ORD, ILL. 

NEW 
(The Tl'iedel'.) 

��:!�gla���et�e�I:::est��]� 
gla�8. Send for Circulars. 

QUEEN & CO. 
Optical and SCientific Inst""'r 

ment Works, 
1010 Chestnut Street, 

NEW YORK: 59 �1ftb Ave. 

Us iug Natural Gas, 
('oal Gas, Producer 
Gas. and GaSOline di
rect from the tank. 
1 to 40 H. p" acttta!, 
The Sln'iugfield 

Gas Engine Co. 
21 \V. Waslliugton St 

Sp"ingfield, O. 

If You \\rlll SendU8 25c. postage and fult explanation of 
troubles you have WIth your gas or gasolIne engine of :my make, we 
will giv� you the benefit of our thirteen years' experience in a special 
letter advising remedies. HARDY MOTOR Co., Ltd., Port Huron, Mich. 

THE B. F. BARNES 

WATER EMERY 

TOOL GRINDER 

h 8 I· n· for bo ilers or othel' furnaces, C. Gr('g-

If 8 H & A llmlllllm ISC Sole 
OI

!tUll':'i�;'i'l;g' �'I;d' f�"ti,�;" '�(i,i�i,;g' 'U:,"� G94 ,147 

I I I Ch111C, G, L, Pr c blc " ..... " ... " ... " G()3,902 
Sp3J"k arrester, Allcll & Browne , .. ... , ..... 094.228 

potgt �!��
n

�� ���ie�.
av

.w�e� 
placed on Diapbrag-m of Grapho
pbone Reproducer, it doubJes 
volume and liquefies tone, mak
ing it clear, loud and brill iant. 
Price, with Composition point, 750. 
With genwine SappM"e point, $1,0) 

SprHying mHchillt', Mt'U'alf & Hall ........ 094, lOG 
Shimp, hand, A. L. Bdgartoll ............ 694,3]8 
Stnmp ing- m' embos�ing m:l('hine dip . cnlTit�r, 

A, G, Bn·wcl' .. " .... ".""" ....... G94,127 
Stuve column, J. S.Millpl· .. .. , .......... 694,320 
Rtnv(l jointing ma.chiIIP, IT. O. PaJiI1l'I' .. ... n9:l,8n� 
Steam hoiler, 111 II lt i tllllu III 1', I·'. J). Althausf',. Gfl4,048 
:-;tcam generator" ]1. Ht·lh·t. ........ . ..... G94.2:16 

If you will send your Re
�

ro- I'ltCHlll tmp, R. J, 1·'lill11"",,"', .... ,.," mn,OGl 
ducer we will carefully ad �st Stereotype platc cuUillg- JIlflchinp, Nishl'tt & 
one 01 our measured French Ia- Anfir('ws .............. 693,297 
phra,zrn Glasses for fifty cents Stiffenel' for lal.1it's' tlol'hing", P. C. \V;lhlt'n G!)3,!J32 
additional. Stolles, tiles, etc., Ill:lnllfllctm'p of :11"1 ilici al, 

Sent post1!aid, on receipt ot l""ice, Jlron- f;tov�j: N,
ot

k,' 'li�i,j(:I;: : : : : : : : : : : : : : : : : : : : : : 'eu re!1.vnded if nof, sat'tSJactory. Hto\'(', vapor, J. P. Nt'wholfl ....... ...... . 
6n�,906 
m):l,8fi2 
r.!)4.17� 
6!)4 ,00 7 We also manufacture all styes Talk- I HITPtcht'I', collnpsihlp, 1'. 1"l't'nlt' l' .......... . ng Machines, Borns and Cabinets. Strik ing macbhlP, coin (;ontl"OlIt'll, 'Ilhl'nall 

Hawthorne & Shebie MIg, Co" Inc, & Non1'se " ..... r.n4,2�r; 

l\lu�ch{'r &; Oxford St�., �::��;::!��t�!:s�n�.
g:r�

111��I�h��1;�:��!1.'. �J:. �'.
l'
.
n
.
l
��:::: g�1:itg1 

]'blludclubfa. RIISIH'IUIl'J's, L. A. Ta I!)prt ................. (j94.:�:�4 
--------------�------- Rwiteh ollerating mpchaniRIn, J. Bist'lp .. ,. 6!l4,OOG 

HARDlVARB Tanning pro cess, rap id, K. F'. r'�. C. SOllllllcr flA4.0:l4 
Tap, al£" cask, J. Kenllt',\' ... . ...... .. . .. . . 694,286 

� 
'"DC A '" 13 

Tapt' holl1('r, R . .1. Rmpt 'ton ............ .... 694 ,3 2!) 1 SP..L...:( I L 7. I S '['l11'get, ilHlest1'l1ctilJlo hi 1' (1, B. E. 'l'hl'oshel', 694,21G 

� Tel(lJlholl(' I'xchallg"t' swi tchbonrd s.rstt'm, 
Contract Manufacturers 'rel,,�ilon�' e��I��I;g.�· 'S):st�'l1;:' \v:' s'.' 'P,;(',;:: ��Ugg 

Difficult Parts or 'llclephonc transmitt ( 'J ' sunibll'Y shif 'ld, J. B. 
'l'nUVf'ron . , .. , ....................... 694,041 

Therlllo electric alftrm, ]1. Bl ack ....... , .. Gn4,2:'�9 
�L'hil1 coupling, C. (}. Rradlt·y., ....... ..... 094,0;;0 

Finished Articles 

UNION MFG. & SPECIALTY CO" 'l'Iil'cad holder for spoo l" D. (;amlolo'""" G93,854 
506-508 Genc8ce Street, JnJ}�FAI.O, N. Y. 'l'hresh ing machinc halll) cutting alltl fee d ing 

.ltegi�ters an accurate account of work done on print. 
�1�e�r:����afi�a�a��li�:�: 'C��;tiil�p ��

a
l��O& :�� repeats automatically. Simple, accurate, dUrable. Spe

cta couuters to order. ;:ir Senator Ci,·CULa,·. 
C. J • .ROOT, BristoJ. COlin .. U. S. A. 

W:;Us, Oil and Gas Wells drilled 
by cnntract to any deptb from 50 
to 3O.X> feet. We also manufac
ture and furnish eV3rytlling re
quired to drill Qnd complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Macbines for 100 to 1200 feet. 
Wri te us stating exactly wbat 
is required and send for illus
trated catalogue. Address,. 

dcvice, \y, D. LIlHlsn.l'.,.,.,.. 6n3,976 
'J'ime rc corder, 'V. ¥. G1I1'I' ... , ...... ...... 69-4, 012 
Tire chlmping device, vehicle whet-I, .T. D. 

PJ'f'scott .............. 094, �2n 
rl'll'e, f'lul';tic, W. F. Williams ............. 004, 223 
'l'il'e settillg muchillPs, devif'p fo!' hringlng 

togethpJ' the enus of solid t'uhbcl' tires 
in, .1. A. Hul'I'on-s ..................... 69:l.8Rl 

Tire vHlve, pneumntic, Banett & Phillips . . 693,991 
'l'iL'cs to wbcels, nppal'utus fOI' securing rub-

bcr, G. Meyel' ... , .. "., .. ",.", .. ,., 693,879 
Toastel', bl'ead, R, C. Vl'oom """"" '" 694,042 
tfohacco pi PC', P. M. Olson . .. . . .. . ... . . . .. .  693,888 
Tobacco stemming mach ine, A. J. Bush .... 694,130 
rlloilet rooms, dev icc for cleaning and disin-

fecting tbe seats In, J, & E, von StJ'yk, 694,119 
Tool, O. J. Jolloy"""""""""""" 693,868 
'1'ootb crown and making same, artifiCial, E. 

Nagy . . . . . . • . . . • . • • • • . . . . . .. . . . • . • • • • •  
Top, spinning, G, Ulett . • • . . .  : . . . . • • • • • • • • •  
rrn1ce c arrie!', '1'. D. TburUlond . . . . . • . • • • • .  
r.rrack cl(>;llling device, F. Hpdley . . . . . • • • . .  
'fr action road, electric, L. Dion . • . . • • . • • . .  
'l'l'action wheel, B. Beskow .. , ...... ....... . 
'free ))l'Otectol', expansihlc, J. H. Sm ith .. .  . 
Tl'ce SHOPOl't. rr. P. Brown .... ....... . .. . . 
rIll'ollcy, J. S. Van Leer .. � . . . . . . . . . . . . . .  . 
'1'l'ol1ey, electric cal', l�. W. Taylor .. . . . . . . 
'L'rolle y polp supllort, Ii'. H. Lippincott . .. . . . 
'I'rolley stand, H. Holland . . . . . . . • . . . . . . . . .  , 
rl'rousel's leg protecting attacbment, B. F. 

Snln10n . . . . . • • • • • • • . . . • . • . . . . . .  

693,884 
693.928 
694,3 3 6  
6ij3,859 
694,317 
694,�03 
094,208 
694,247 
694,218 
603,98R 
694,020 
6!l4,152 

is the best on the market-bar 
I 

_vv",��"--"'�""""!J"',!�lN AND SUPPLY CO, 
none. No pump to cut out. no _.,.-__________ __ E_W_Y_O_r._,K.-:,.. _U_,_S _, _A _. __ float to rust out, no adjustments l'equired, It is all that a ALL THE MATERIALS 

Tnlck bolstcl', R, V, Sage"""",."., .. 
'I'ruck, Cit 1', S. \Y. i\fc:\1unn • • . . . • .. ...... , 
rl'l'lIck, cal'. \V. T. Rhl',\'ock . • . • . • . . . . . . . . . . .  
'l'l'llck, ctlskf't. D. B. H iser . • • • . . . .  , • . . . . . .  
':rl'uck, stovP, \V. T. Bllcl" . • . . . . . . . • . • • . . . • •  
Trunk, tranRfol'l.llflblp, Ji". E. Kn ight . • . . . • . .  

694,200 
6!1:tHU!) 
r.n,984 
694,]]4 
69�,8GO 
694,24 8 
G9�,9n 
693,94 6 
69�,84 !) 
694,004 
694.�08 
604,3 09 
694,136 

Tool Grinder shQu](1 be, and the 
price is rigbt. Detalls on l'equest I B. F. BARNES COMPANY. Rockford. HI. 

The" Wolverine" Three Write 
Cylinder Gasoline Ma- �r,;��:: 
rine Engine. 
The only reversing and self
starting- gasoline engintl on 
the market. Lightest engine 
for thtl power buill. Pmcti
c:dly no vibration. Absolute
ly i'laftl. Single, t10uLle and 
triple Illarintl and st:�tion:uy 
motors from 'l( to 30 II. P. 
WOLVERiNE 

MOTOR WORKS, 
Grand Rapids. Mich, 

and GAS Engine 
bUTll8 K E R 0 S. ENE cheaper and safer than gasol ine. Automatic. simple, re
liable No electriC battery or f1ame used. Perfect �egu
latio,", Belted or directly 
coupled to dynamo for electric ligbting, charging stor
H�e batterH�s, pumping and 
all po,",'er PUI"pOSeS. 

'Sizes from I to 60 H .  P. 
� SA� �I I�T��tl. 128"138 �lo'IT ST., NEW YORK. 

A warded GolII ltledal Pan-American Exposi
tion. Bnffa.lo. 1901. 

f��e !On��o�Rser�i��b�eT�rY s ��� r----", 
engine than the 'YEllER JUNIOR 
a. :!� H. P. engine suitable for grindin ... 
feed, pumping w�ter, shelling corn, e &c., or for runlllllg fans, preS�8, 
churns, butchers' machinery, sbeep 
shearing machines, etc. Complete 
with water and gasoline taoks and 
pipes. Oilers, etc., all ready for 
business. Heavy baltmce wheels. 
Qne operating valve. 650 Ibs. 
\V cber Gu� & Gu.@.ollnc 

EIlj!'incCo. 
Box 1114-a, Kansas City, Mo. 

Used in the construction of the TUl'hinp pn�ine, H. IT. Boyce . . . . . . . . . . . • . .  

.. BERNARD" GENERATOR Twine holdcl', G, E, El'nst."""."""", 
T\\'.vel', C. Donn . . . . . . . . . . . . . . . . . . . . . . . • . .  
rl'ype bal', composite, L. A. Rrott . . . . • . . • • •  
rI'ypC but·s, production of, T ... A. Rl'ott . . • . . .  
rrype clf'aning (lpvic(l, .J. T. ('awthol'n .. .. . . 
rr.vpc line composing and casting dcvicp, Z. 

are of the best procurable class. 
Commutator-lal'R"e surface. Car
bon rati(]�-25 amp. per sQ. in. 
Armature-iron clad, ventilated. 
Bronze bearings, self oiling. Slow 
speed and mica insulation. Olle 
year�' g-ual'antee. Un!'urpassed 

nnlacinski ...... , .. , , , , , , , " , " . , , . ,. 694,269 
'rypc Inngazil1e, L. A. Bl'ott. .............. G94,:l 10 
'J'ype writing mHrhinf', C. E. Pph"ll·!'lon .... G04.07:l 
rl'ypc- writing IlHIChilw, B. C. Stif'klwy ...... 694,1 17 
rl'ytlPS and t.\"I)(' bnJ'�, Il1nrhine fol' till' ))1'0-TJlE E, G, nKRNA�rE��,�C

i'
r"y. N. Y., U. S. A. 

OBER LATHES' 
dl1rtiOl.' of, L: ,\. RI.'ott .." .... m4.:lOr., G94,� �7 

Vnh'f', ftll�hing. F. 'V. Mf',\"PI· .. " ... . ..... .. R94.107 

I 
Valve IIC'VI('P 01' bttlllg, J. A. Scl'l'f' II ...... 694,O.t� 

For Turning- Axe, Adze, Pick, Vnlv(I grinding- mechnnislU, A. Henning" .. . .  093, 967 
Sledge, Hatchet, Hammer, Auger, V'lt. HI't' BI'('\\'er'� vat. 
�'i1e, Knife and Chisel Handles, 'Vehlrle, J. M, Smith." .. " .. " .... , __ . .  " G94,20n 
Whiffletrees, Yokes, Spokes, Porcb t �f'h�rlf' bral�e, �aCk:1J'(1 &. Hatcher • • . . . • . .  094.]84 
Spindles, Stair Balusters ':rllble 'f'h�('le gcal , �. L. 1\fnl�hnll . • . • . . . . • . . .  693,977 
and Chair Leg� and other irrp.gulur V('hlcl� propulSIOn mC'chftlllsm, F. DnQlle-

I':: work. I Vf'hi�l�
l r\l'I;�i'n'g' �;)�i . stc�l:i;lg' . g�;;':' ��to�, 693,906 

� Send!ol' Circul",. A'I W, BOIYkol', SI'""."." .. ".""",. 693,994 
The Ober Mfg, Co"IO Bell St" Chagrin Fails, 0,. U,S,II, ��l::�l�' :��Wn7-:,

s
'ril\r�'n Jl\O���

'
:l
t
��'�:::::: ���:gg� 

H d T d F C 1 Vehiclc wheel, W. C, ltn,t ettel'"""." ... 694,192 
owar WO an our yc e V('locipc<los, l1tiliy. ing' 110\\,el' in, A, Gil>hs .. r.04.2G4 

MAR IN E �·��:��:�lg"
SI������I�in�· ri."\I.l.n 1

1��;'1;)'i�' �t' �i � : : :: 3g�:���� 
AND 'Vn�hillg- Illflf'hine, J. II. F.l1i� ........ .... (I!l4,14:� 

AUTO\lOBILE 
MOTORS 

'Vnt('IJ mOV('JJ1f'nt 1I0111 f'r, Ii'. Lf'nf'h ..... , .. (;!)4,1 fir. 
"'lIl"e!'JlI'oof g'IHII1 f'llt. f.i. H. F.man\lt'l .. .. , .. fi!l-L 2n2 
'Val'PI' t\lh(� hl)ih�r, ,Yo \Ving"PI·tpl' ........ .. nn:{,9:n 
'Vnvf' or t i(lp motor, 'V. Rot'(·hf'I·t. ......... fif)4 . 2..J2 

WrIte for Cat. \Vt':lthf'1' :::;trip. F. M. (':JllIlIllI . . . . • • . . . • • •  on4,1:tG 

Grant Ferris Co. \Vp:lIIJ���I;
tri:. �l�l�I, �.

II.
i�I.

('
. ���', �'·.i�l�I.O.\�·�, .. 

I
.I� . �� 

'Troy, N. Y. Wl' ig-h illg" macbine, II'. '""pl·tpnlll'1lf'l1 ..... ,. 
______________________ "·hf'l'1. .T. rp. A�hley . . .. ...... , ... , . ...... . 

ClJ�¢writ¢r Excbang¢ I �;��::��;i:'I:(' 1�
lil

li'If
.
�n;r:

I
I:':/:::::::::::::::::: ,., 1� B a  cia S t  NEW YORK 
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I

�
I 
. . _
,

� I.
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t
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124 L r S ri si CHiCAGO W111<iOW '"1'0"", S. W .. Hl'l1""I., ..... ... ,' n!)3,99:; 

r.94,OG2 
G04,222 
({()4.2�1 
n!l-l.25.t 
r.()4,300 
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BOSTON 
'VIIl(\OW �(,I't 'l'n, Ij�. L. 1.10,\· 11 .............. . (ifl-l.:11D 

rom Ie d ., ,""Vindow :::;('1'1'('11. �Ij(lillg-, .r. n. 1;'t')II"IIf'I· ...... n94,Ofl!) 817 Wyandotte St.. 'Virf' fl'OIll OBI' 1'f'f'1 III I1llo l"hf'I' whill' :::;aJUP 
KANSAS CITY, MO. j:::; Iwillg- noli�hc(], npl):JI'ahl� fol' wilHl-209 North 9th St,. ing', A, (;l1inwJ1(I.... . ....... ," r.94,0l1 

ST. LOUIS, MO. �ViJ'f'� togpl"hf"r, ('lip f(JI' RPcul'ingo, Ilnl::.;c & 432 Diamond St.. f;r111'H111m . , ...... , , .. , " , " ., G93,86G 

GfRE GASOLINE. ENG NES PITTSBURGH PA, WOO(1. 111''''''l'villg, I. H. f;PI'3g'110""", . . , G94,212 
I 5 North Calvert St,. ' Wood, pl'o<i11rin/! "I'Wid",I, F. lTolhin/!. 694,014 

SIMPLf6T BOAT fN61NE6 MADE BALTiMORE. MD, WOI'I< hench. n O l't llhlo, D. P. Hnl'hel' ..... , 694,R1 2 

"i1 .... .,...,.-=F"'tOnli"'ii"Ti CABINAN'OPEN BOATS 536 California St WI'nl'l11 11" 111,,('hlne, pnekllg'e, ,T, T, Pcriel's"n 694,026 

�T7�,·��!il��iibJ,1�, f@iilJ' .. ,N' CA'TlNG,. BOAT 'RAMea SAN FRANCiSCO, CAL. \'\'l'e11eh, J. 1-1. lI o� )8on ....... " " " " ,  .... G03,861 

� _ GtO.H.GfRE YAC"'i.;:';N(H�, w 'n e 0 f om 10 Wl'ltlng' mnch111e, b. H. lie,"""""" .. ,. 094,010, 

NEW CAT FOR 4 STAMPS GRANDRAPIOS.MICHIGAN. to 50% Oll Typewriters of all aie':l s��a flr 8a�log·u,e Y.okf' fHRt('ner, Il f'Ck, C. M. R('hnllz ........ 694.202 

�_iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

m

iiiiiiiiiiii

'

iiiiiiiiiiiiiiiiiiiiiiiiiiiii�

· ZII1(' furn acc, Oonvcl'S: & (l� �:lnI1NL ... , ... 694,137. 
Zithf'l" SUppOl't flnd sounding" devi('e, J. A. 

011er't , , , , , , , , , , , , , , , , , , , , , , , , , , , , , " 6!)4,094 

AN INVESTMENT OF MERIT 
For the purpose of increasing its output so as 10 supply the demand for 

ELECTRIC CLOCKS 
a LIMITED AnOUNT OF STOCK (par value $10 per share) is offered for public subscription in 
blocks of not less tban ten (10) shares at SIX DOLLARS ($6) PER SHARE. 
This is not a Speculation but a s��e, sound, progressive, legitil,nate �usiness 

, proposltIon, nlanaged by men of 111tegnty and 
highest business qualifications, Address for prospectus and full particulars, 

EDW. A. SIEGEL, Sec'y, Omce and Salesrooms, 102 Fnlton St., New York 

THE UNITED STATES ELECTRIC CLOCK CO, 

I HI'l1shes, mil'I'o",. e�,
E

I�����' A, (;e lgo" , �5,770 
Chai!', 0. W. ('lark ........................ 35,77fl 

, Df'ntul instnlmf'llt ('abinf't, Ii'. F.. Casp .... . .  :l5.77e 

I r�il
l
�" ������:.',

tn
b·. � .. �rpr{�.

r
����:

"
::::::: �: gg:+�� 

I Pin blunk, st icl<, H, R, Steele, .. , .. " " " " 35,768 
Rug, A. Pptzold .. , ..................... , .. 35,778 
Tile, ol'namental, T. J. Woodward .. 35,772 to 35,775 
Type, font of printing, II, Ihlenbul'g"",., 35,777 

TRADE MARKS. 
An'tisepties, R. H. Png'e .... ... ," ', .. 37,867, �7,Rr.R 
Belts, cbain, Link Bclt Machincry Co" " ., 37 ,877 

(Continued on paqe 178) 



YOUR 
FORTUNE 

TOLD 
BY THE ZODIAC 

Get the March issue of THE MAGAZINE OF 
MYSTERIES. which is for sale at many news-stands 
(or will be mailed by the publishers for 10 cents), and 
pJace this circular 8stroioA'lcal disk over the ODe you 
will find on page 160 of the March issue of THE lllAG
AZINE OF JUYSTERJE8, enclosed within the 
radiating lines corresponding 'with those on t bis disk 
which bold the .sign under which yOll were born, and 
you will instantl y find your boroscope cast in detail, re
vealin� your fortune by the exact science of astrulogy. 
'1'IJi8 most marvelous chart and what it reveals are of 
immeasurable value to you in all affairs of life-business 
and personal 1111'ai rs. It bas taken days and weeks of 
tlJe most pro found study by some of the greatest. astro
logical adepts of the world to prepare and perfect this 
most wonderful cl1art. 

Zamael. the grl:!atest Jiving astrological seer, and lither 
myotic adspts are !!Iving monthly In THE 11IAGA
ZINE OF MYI'iTERIEiS all the secrets and powers 
of the universe. If you desire success, wealth a1ld hap
piness g�tthe March issue of THE MAGAZINE OF 
MYSTERIES. 

Remember the Name 

MAGAllNf Of MYSlfRIfS 
A Large Magazine, Beautifully lIlustrated. Contain. 

Ing Special Articles by Adept Writers, MystiCS. Astrolo· 
gel'S and Yogis, �xplaining the 

MYSTERIES 
Ilf Dreams and their Meanings, Occult Powers, As
trology, Hypnotism, Telepathy, Magnetism, Clairvoy· 
ance, Grapbology, Palmistry, Hidden Powers. Spirit
ualism, etc. 

The only magazine of the kind published in 
the whole world. The most phenomenal snc
cess of the �Oth centnry. All are <Ielighted with 
It, because it tells all how to get Occult or Psychic 
power and force, which make for Health. Wealth and 
Happine8S. $1.00 a year, three months for �Ii 
cents; sin"le copies, 10 cents. For sale at news
stands, bookstores. hotels, and on railroad trains. or 
mailed direct by the publishers. Address 

THE MAgAZINE OF MYSTERIES 
12 North William St., New York City 

Itead the magazine and you will he filled with en
thusiasm and hope. A three months' subscription at 
25 cents will be a treat for you. 

PHERS !NCUBATOR, World's Standard Hatcher. 
�UI�r!ii�N::rt��=d.1n UGo�d 

lli-r·cl ...... ,""",,_ •• v._� .• gdllfj 

THISINCUBA 
was named Sure Jlateh by '" 
who were using it. Their Ytars 

thousands of poultry raisers jUlitifies the name. 
oue can run It, because it runs it8elf. Anyone can 
own i t, because the price is right. Incubator and reo 

��!�re::��o��:O[nt;:������:e�����.1l0����!�s nearest office. 
Sure Hatch Incubator Co. ,Clay Cen(�r,Neb., or Columbus,O_ 

100% MORE LIGHT 
in useful directions without addition
al cost by using the world renowned 

SHELBY .. USEFUL LIGHT." 
100 tests have demonstrated conclusively 
that our lamp will diffuse more useful 

�a�t
y f3:o!:sgf c,�:ii6�!1 ��:U���i�� 

e;::�� 
other make. The best way to prove our 
statement Is to try the lamp. Write us for prices and particulars. 
SHELBY ELECTRIC CO.,1 00 Fish St .. Shelby,O. 

TRUSTWORTHY TOOLS. 
The Celebrated GAR D N E R 

GRINnER is specially desbmed and 
Ilsed for PerfectinQ; and Finishing 
G'lat Surfaces of Metal. Its wnrk is 
limited only to size of piece opel'ated 
on, but should be used on pieces that 
"an be handled by one man. ,to 6 
;��h:�3f or�l 

i�;lil 
s��a�: f�r

u�g �� 
lOur. The essential feature is ti'e 
;piral Grooved Disc Wheel. t.he discs 

b��lf�g:oe::g ��i;�tglr��:s�ides with 

Price, $330.00. 
Our DIE STOCK SE'r. Non-Adjustable 

f��}��fv�:om(,.;tt;o t�e I'}';i:i 1't tbread at single cut. aod � 
C'iunot get out of order. ,�, "'iiiIliiiiiiiiiiiii_ Price, complete. in case, '�P $lli.OO. 

CHARLES H. BESLY & COMPANY, 
Fine Tool Make1'8, Dealers and Importers, 

10 and 1� N. Canal St., Chicall'o, Ill., U. S. A. 

Scientific Amertcan. 

Blacksmiths' tools, cel'tuin named, Columbus 
Forge & Iroll Co __ .. _ . .. ... .. . .. _ . . _ .. 37,876 

Blood speCific, A. J. Baxloy...... 37,1>64 
Boot<:. and shoes, Greene Shoe Co . . , .. , . , , ... :17,846 
Corsets, Kops Bros ...... _ .... _ . .. . .. _ .. . .. 37,841 
Corsets, Weingarten Brus ............ , ..... ::-;7,�42 
Cream of tart:lI', [C,o,}'}] I Hukill:; PU\HIt'1' Co . • •  37,8G1 
Disinfectall t a lid pl'I'�(-'I'va ti Vt', F<lrtwlll'a ul'i-

ken of E1berfold Co. ____ .. __ .. _ . .. _ ... _ 37,860 
Fertilizing purposes, retitled Hitrutt -' for, Lau-

taT'o Nitru te (JuUll.)Ully .. . .. , .... , ....... 37,871 
Food, lH· .. 'aldust, S. P. A."I'es . . .  \ ......... .. 137,850 
}1'Ul'lIitUJ'C spriHg work, Staples & lIaufol'd 

Cu _ .. __ ... _ ...... _ ....... _ ...... . . . . . - 37,880 
FUL"Ilitlll'e SPl'iHg wOl'k, Sprillklock �PI'i1lg Ht'd 

Co. ._. . . _  .. _ . . . .... . . . 37.881 
Gas gcncratol's, acetylene. J. de Dios. 'l'('j:H.la 137,S79 
Glass lamp chimneys. retll'etol's, ;lIul IHIII"('I'II 

gloht-'s, Bill Brothel'S UompaIlY······· 
Glas8\\,ul'l', ('Iectrical, C. S. KnU\\'It'8 ..... . 
Hose sHpportt-'I's, A. Steinhardt & Bro. 
Laxatives, Cbester KeJlt & Co ............. . 
Leather, patent Hud enanw\pd, Hugb Smith. 
Medical cunq.wsition for external al)plicatioll, 

:t7,87G 
:t7.R7-l 
:J7,IH4 
:1j,�6'-. 
:J7,8�� 

J. SChWill'Z ., .. .... ..... H7,86G 
Med���ll" 

. ���·�'-��I� . �
I
.
a.���l:. ������� .. �� t'lllical 

:t7�862 
Medicines, cough, rrlll'-Ben Mt'dicinc Co . ..... 37,861 
Paints fnl' exterior i1nd interior Illlishing, Geo. 

\V, Pitkin Company . . .. .... .. " ........ 37,873 
P::lJ)f'r and envelopes, Wl'itillg, Z. & \Y. M. 

Cralle ..... _ ........ __ . __ 37,838 
PapPI'S, sf'nsitized photographiC. B. Russeg-

gl'1' ..... , • . • •  , • . • . . .  
Pictu1"l�s, V. Waring .,.... . ....... .. . 
Remedies, 01000, llYer, and kidll('�t, Balsam 

37,837 
37,839 

Medicinal Co_ _ ... _ ... _ . 37,863 
Respiratory devices, mechanicu l, �1. J. I:J. 

Hurlbut . _ ... _ .. ___ . _ ... _ .... _ .. _ ...... 37,870 
Shoes, George H. West Shoe Co. 37,847 
Shops, ladies', Lindnel' Shoe Co ........ , ... 37,845 

�n�S�n�II�:S:�l'LA��I;�\e S���rl�:' A. A, Di�tel' & 
37,840 

Co. 37,849 
Snspt'lulE'l's. Nasha\\"UlIIIU('I' :\l;IHUfHl"l"ul'ilig 

Company . . . . . . . . . . .. 31,84� 
Tonic and medicinal food, .f. rTf'rh ...... . . .. 37,85D 
'1'onic and restoriltive medicilll'R, HpluJiner & . 

Scblesinger . _. __ ..................... _. 37,858 
Tonic, antlpe,·iodic, al lo fllltip,\'I't'tic IH'cpal'a-

tion, A. H. Still .. .... ........ . 
Tonics, I. 'V. Douglils.... . . ....... ..... . 
TIII'pt'lItinf'. l.Ilixt'd • .  ",hll \. "I!"{I'\' j"'IlIP<lIl'" 
Washing machines, hand, Vandel'grift Mfg. 

�7.860 
37,857 
:.4 ,"'I� 

Co_ .. _ ... _. 37,878 
\Vatches, watch CtIR\'�, Hnd watch move-

mf'nts, Ullitf'd Stutl'S \Vatch Co ...... , . 
Whjsk�t, J. Bnchanan. . . . . . ... :�7,852, 
vVhlsky, A. Ff'l'guson & Co." . . .......... . 
WhislQ', Scotcl1, J. Caldwell ...... , .. 37,854, 

LABELS. 
"Blne Lion 36-Inch Pcrcale," fOl" peJ'cale, H. 

B. Claftln CompulIY. _ ... _ ... _ ... __ . 8,981 
"Cl1lol'othol," for anodyne, .J. W. Van 'Yinkle 8,984 
"Diectiol1s," for toy bird, Lexington rroy Bird 

fu ... _ ....... _ .. .. __ .... ... .. .. .... &� 
"Grapf' Sugar F'lnkf's," for cf'I'pal food, Com

ll1f'rcial Travelers & Furmcrs National 
Food Co. . _ .... _ .... ___ ... ___ 8,988 

"Home Bl"Und," for nSpill'agns, Griggs, Cooper 
& Co. _ .. __ .. __ ... . .... 8,990 

"Home Brand," for bak{'d beans, Griggs, 
Cooper & Co __ ... __ .. _ .. _ .... _ .. ........ 8,989 

"Home Brand," for mil pie sugar, Griggs, 
Cooper & Co .......... .  .. _ .. __ .. _. 8,992 

"Home Brand," for olive oil, Griggs, Cooper 
& Co_ ... ......... __ ...... _ .. _ ... _ ..... 8,993 

"Home Brand," for sodu, G riggs, Cooper & 
fu ._ .. _ . . . .. .. ...... .. &� 

".Johnie Bird, for cignrs, Schmirlt & Co ...... 8.986 
H"rarca Vueltu," to)' cIgars, Schmidt & Co . . . •  8,985 
"Red Lion 36-Incb Percale, tor percale, H. B. 

Claoln Company ............... _ ... .. .. . 8,982 
"Runligbt Soap," for soap, Lpver Brothers . . •  8,994 
"SYStf'ID Lenox," for garments, Gimbel 

Brothers ............................... 8,980 
"Tlw ApPf'tine Stomach Tablet," for stomach 

tablets, J_ W. Stahlberg _ ....... _ .. _ ... _. 8,983 
"V\'IH'gn," fol' food made from wheilt, Whegn 

Food Company ...... _ ............ .... '" 8,987 

PRINTS. 
"A �"inning Pair," for wine, White Top 

Champagne Co .......... __ .... ___ ... __ ..... 470 

A printed copy of the spf'c!flcation and flrawing 
of any patf'llt in the foregoing list, or any pntf'ut 
in print iSSlWd since ]863, will he furnisbed frOiD 
this officf' for ]0 cents, provided the name antI 
number of the patf'nt ctf'sil'ed and the date be 
given. Address Munn & Co" 36] Broadway, Nf'w 
YOl,k. 

Cana.dian .patents may now he obtained by the in
ventors for nlly of thp InVentions numed in the tore
,oing list. For terws And further particulars 
9ddres8 MunD & Co., 36] Broadway, New York. 

GEOLOCY OF THE CITY OF NEW YORK. By L. 
P. Gratacap, A.M. New York: The 
Author. 1901. 8vo. Pp. 82. 

The authol' has prepaJ'ed this work on the 
geology of Greater New York for use in 
schools, institutes and classes. As he holds 
an official position at the American Museum 

of Natural I-IistoJ·Y. his facilities for obtaining 

material for his wOI'k are naturally excellent.' 

The glacial erosions which he illustrates are 

particularly interesting. 

A GUIDE TO THE WILD FLOWERS. By Alice 
Lounsberry. Illustrated by Mrs. Ellis 
Rowan. New York: F. A. Stokes 
Company. 1899. 12mo. Pp. 347. 

Price $2.60_ 
The work has 64 beautiful full·page colored 

plates showing 79 different plants and 100. 
black-and·white plates showing 103 plants, ·to· 

gether with 54 diagrams. It contains' de· 

scriptions of nearly 500 plants. It Is complete 

in itself, employing no technical terms which 

it does not itself define. It is arranged ac

cording to the kind of soil In which the plants 

grow, the most natural classification. Mrs. 
Rowan is justly noted as a thoroughly accu· 

rate painter of flowers. 

MANUFACTURE OF PAINT. By J. Cruick
shank Smith, B.Sc. London: Scott
Greenwood & Co. New Yerk: D. 
Van Nostrand Company. 1901. 8vo. 
Pp. 200. Price $3. 

Literattll'e upon paint·maklng is so limited 

that any addition to it will be warmly wel

comed, especially when it is such an excellent 

work as the present. The author shows that 

he has a thorough a nd practical understanding 

of the subject. The volume is intended for 

the use of paint makers, primarily, hut Its 

contents will Interest all dealers In the article. 

The practice Is, of course, English practice, 

I but it Is . doubtful If It varies very ·much .. from, 
American practice. 
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U Perfectlon n: 

IDEAL M�'G_ 

, - -
II 
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IF YOU SHOOT A RIFLE 
Pistol or Shotgwn, you'll make a Bnn 's 
Eye by sendin2 tbree 2c. stamps for 
the Idea! Hand,-book ",d," 126 pageR 
!?REE. 'l'he latest Encyclopedia of 
A 1'ms, Powders, S1wt and Bullets. Men
tion SCIENT1JfIC A:MERICAN. Address 

CO., NEW HAVEN. CONN .. U. S. A. 

A DIVIDEND rAYING 
BUSINESS rROrOSITION 

(Trade Mark) "",' "," 
In Camp-On .T",e Yacht-Or At Home 

THE IDE�I.: ·BED OR COUCH 
We desITe a good representative in every 
city ill the United �tates to sell stock of a 
Cal1fornia ElectriC Power and Mining 
Company. 'rhis is the most profitable in
ver.tment stock ever offered tbe public. 
It has three distinct dividend paying 

Strictly hygienic-Non-at&or.tiellt-Odorless. 
A IlOON TO TilE INV"'lllJ.:--A LUXURY }'OR TilE WEJ.L 

Light weight, tlnd when deflated r.an be packed In smaIl space. 
SEND FOR CATALOGUE AND PR1CK LIST 

Mechanic"" Fabric Co., 

�� � TUBULAR i DRIVING LAM-P. 
1'1' IS the onl v perfect one, 
I rl' will not blow or l:r out. 

I:J f�l�e
a

a�I��;gl��i
h �lf-ht. 

Itght. 
)'1' tbrows the hght stralJ<ht 

ahead from 200 to 300 ft. 
IT hurns kerosene, 

Providence, R. I. 

.. Sena /01' bo,k (free). 

'!" R . E. DIETZ CO., 60 Laight Street.�New York. 
; ---

Z,fentwn this pap." and get specw! aUlCO'Wnt. 

"�-ESTABLISHED 1840.-

NICKEL 
AND 

Electro·Plating 
. Apparatu8 aDd Material. 

TBE 
& VanWinkle 
Co., 

Newark. N. J. 
136 Liberty St., N. Y. 

00 & 32 S. Canal St. 
CblcRjlO. 

The "PE�Rt�ss� �:'d O�}tr ANDEM" I
GAS OR GASOLINE ENIINES 

Unexcelled for Economy and Re�lation. 2 to 60 H. P. 
Write \1S for Catalog. N ortbern Englneerln.r Works, 641 Atwater Street, Detroit, Mich. , 

features, all combined in the one invest
ment. 
Will pay a Hberal commission, furnish all 
required" advertising matter and the 
highest bank and commerCial references. 

INVESTMENT COMPANY, 
521 Marquette Buildin&" Chicago, 

SOLD EVERYWHERE 
Williams' Shaving Stick, • - 2Sc • 
Yankee Shaving Soap, \Round or Square), t Oc. 
Luxury Shaving Tablet, - • 25c. 
Swiss Violet Shaving Cream, - SOc. 
Williams' Shaving Soap (Barbers'), 6. Round 

Cakes, lIb" 40c. Exquisite also for toilet. 

(Trial Size) Williams' Sbaving Tablet for Zc. stamp 
u "  " " Stick u 10c. u 
The only firm in tbe world making a specialty 

of SHAVING Soaps 

THE J. B. WILLIAns CO., Glastonbury. Ct. 
LONDON PARIS DRESDEN SYDNEY 

Money
Making 

Opportunities � everywhere 
. There is no reason why the year 1<)02 should not be the most prosperous you 

have ever known. If you cannot see these opportunities train your mind to do so. 
Riches and fanle come only to those who can influence and control the minds of their 
fellow men_ Every self·made wealthy man is a living proof of this fact. You have 
but one brain, one pair of hands; you cannot do everything, but you can in your own 

�,home learn in an incredibly short time how to influence, control and ditect the brains 
"and hands of other people so as to put mon<y into your pocket. You can bend their 

wills and lllake then1 do your bidding. You can learn the science of success, and pass 
your competitors in business. in social life, in politics or ill any other direction you 
choose. \'ou can charm and fascinate people wlth an irresistible power and hold their 
friendship always. Yon can COnll11alld success in all you undertake. 

You need a knowledge of HypnotiStll and Personal Magnetism to attain this re
sult. These sciences are the very life blood of business and social success. 

The A.meri· 

Valuable Secrets Free �H�IT�i!l� 
phia, has in 
response to 

.a popular demand issued a handsomely illustrated book, which clearly explains the 
secrets of the wonder science of the age. Twenty different authors of world-wide 
renown have contributed to it. A number of different methods are described which 
any intelligent mall or woman can follow and materially better his or her condi
tion in life. The book lells how to make this grand science a potent factor in your life. 
It is full of intensely interesting and practical information. It is heartily endorsed by 
the most prominent doctors, lawyers, clergymen and financiers of this country. It 
has been issued at a great expense, but to each interested person a copy win be sent 
postpaid for a limited time. If you want to acquire a wonderful power of personal 
lllfluence ; if you wish to rise higher in your accepted business or calling: if you wish 
to become a veritable leader of meD-a man of mark in your community, send your 
name and address for a copy of this remarkable book which reveals to you the inner 
mysteries of the nlost marvelous mind and soul power known to m.in. 

Capt. C. F. Strong, of Dryden, N. Y., says : Every sentence in your grand work 
is a.gem; every thou&,ht divine; money could not buy the knowledge I have gained." 

AMERICAN COLLEGE OF SCIENCES, 
Department S H 13. 420 Walnut .st., PHILADELPHIA, PA. 
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HENIl,Y CAREY BAIRD & CO., 
IN ',USTH,lAL PUELI SllERS,BOOKSl: LL Ens & 1M POUT I� us, 

810 \Valnut �t •• Phila.leh,hia, PIL., U.�. A. 

� Our !tr6�V and ReviseCl ('.ltalofJu(> oj P'ractical and 
Scienti.1lc Books, 1f2 pages, 81)0; a. UattlloO'ue oj Book.s un 

LJ:;g�li.�tt'd?YA11�t;,r;.o'etc�'r�t':��t::;'g;JU��?('B���C¥·O1��f:IX;, 
and tht Steam, Enai,nr, Maclli1lcry, Me; JL' ataLo(Juc oJ Buok.!f on Sanita'ry Science. Gq.s }'Ht'ill'(l. PI,1.lImbinfJ. etc.; 
(Und owr other Catalogues wlul C/1'cula'ts. the whole coverinl!J 
f,very branch oj Science appl'ied to the A I'ts, sent f'ree wut 
free oj posta<Je to anyone Vn any part oj the <vorld who 
wiU furnish his aaaress. 

ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

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

TRJCAL ENGINEER.?" 
'Ve tt'8.ch Electricl\\ Engineering, ElectriC Lightin,2', 

Electric Rtulwa),s,l\:lech!\lIical Engineering', Steam En)'d· 
neering, Mechanical Drawill,2', at ,\'our homp by lI1al1. 
Institutt:l indorsed by Thos. A. Erlison :lnd others. 
EI,ECTRUlAL ENGINEE!! INSTITUTE, 

Dept. A. 240-242 '\'. 28d St. New \. orl;:. 

A C H A N C E �I,
a����

et�e
�o�

os
;���� time. We can tencb you 

by mail in your spare time what you will need to know to fill it, give you the 
best books free and help you to 
EARN MORE WHILE LEARNING 
Oourses in Electrical, lUecbanical, Steanl and 
f.::!! lii�l:::.e'�le�'ai'r.:��t:!Uj'lIst,��ss�g���:�: rapby, JOll1.'lIalisln, Bookkeeping, etc. 

\Vrite for free catalogue 6, with full particulars. 
THE CONSOLIDATED SCHOOLS, 156 Fifth Ave .. N. Y. 

Increase Your Salary. 
Send F'ifteen Cent.s for three mouths' 

trial subscription to 
"THE BOOK-KEEPER" 
A handsome monthly TIl:lga1.ine for Book-keepers, 
Cashien; and Business ?lIen. It will t.each you book
keeping, shorthand, penmanship, bw, short cut!>, 
corporation accounting, han king, business poillter�, 
amusing arithmdic, Jig-hilling cali-ul:ttiolls, dc., etA.:. 

Pri('e, *1.()O n. yenr. 
TIlE BOOK-KE}:I'ER I'UB. CO .. lAd .• 

v.Il.Beaeh,Edltor. 15 Campau Bldg., Detroit, Mich. 
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ol���, l!��� 
prospects. JJ In this school 

-chartered by the State of Massachu
setts-youn� men are taught by mail 
and fitted for better positions. 

Mechanical, Electrical, Steam, 
Textile Engineering; Heating, 
Ventilation. Plumbing -including 
Mechanical Drawing. A few 

fREE SCHOLARSHIPS 
(the only expense being the actual cost of in
struction papers and postage) will be awarded to 
early applicants. 

Handbook de!cTibing courses, methods 
and 1"egular te7"ms on application. 

American School 01 Correspondent., Boston, Ma ••.• U.S.A. 

A TRUSCOTT BOAT 
Simple, Safe, Reliable, Speedy. 

Built either cahined or open in sizes from 16 to 100 feet In length. For catalog giving full information write 

TrbSCO\t poat Mfg. Co." 
ST. JUSEPH, MICH. 

lfih 
\) Il<oFRANKLIN 
ModeiShop 

The Franklin Model Shop� 
Experimental work for inventors; any-

����l!te ����\i:c:n�g��
n
��t�i;teu;�o� colleges. Exhibition models. IntrOduction samples of patented articles. Spe

Cial tools for making metal novelties. 
Inventions perfected. Dra.wings and designs worked out. from inventors' ideas. 
Send for Circular 9. 

PARSELL & WEED, 
129-131 West 31st Street. New York. 

I Can Sell Your Farm 
or other real estate for caSh, no matter where located 
Send description and selling price and learn my wonder.
fully successful plan. W. M. OSTRANDER, North American BUilding. Pb1ladelpbia, Pa. 

Scientific Amertcat\ 

FIlN'rs TO CORRESPONDENTS. 
Names and Ad,dress must accompany all letters or 

no attentioT .... will be paid thel'eto. This is for 
our information and Hot for plIillication. 

References tv former articles or answers should give 
date of papel' and page 01' number of question. 

Inquiries not 3nswt'l'ed in reasonable timf' should be 
repeated: conespondents will 1)('81' in mind that 
some answers require not a little research, and, 
though \\'e endf'u\"Ol' to I'('ply to all cithCl' by 
letter or in this department, each must takt!' 
bis turll. 

l::Iuyers wishing to purchase any article not adver� 
tiseo in our columns will be fm'nished with 
addresses of houses manufacturing or currying 
the same. 

SpeCial Written Information on mutters of personal 
l'ath('J' thun gpncl'al intel'est canllot b(' expected 
without rCll lUllcl·ation. 

Scientific American Supplements rcferr('d to may be 
hod n t tlw office. Price] 0 ccnts pacb. 

Books l'ef�lTcd to promptly supplied on receipt of 
price. 

Minerals sent· for f'xa minn tion should be distinctly 
marked or labeled. 

(8546) L. L. P. writes: We have an 
angle Iron tower 100 feet high 
50.000-gallou tank. Miscreants annoy us by 
climbing to tank. Electric light and tr.olley 
lines are neal': how best connect them to 
towel' to give a good still' shock. and what size 
wil'e should we use'! A. You can connect 
your tank to the electric lines you mention. but 
you will render yourself liable for the iujul'y 
01' death of anyone who may be connected to 
the circuit through YOUI' act. A man does not 
render himself liable to be mUI'dered by climb
ing a ueighbor's towel'. I t is simply a tres
pass. which has no so severe a penalty in the 
law. There are .other ways of meeting the 
case. 

(8547) E. S. D .• Jr .. writes: 1. I 
would like to know if you could give me the 
formnla for a solution for bichromate cells. with 
a good ampere output. in the right proportions. 
and how to mix it. etc'! A. A good solution 
may be made after the method described in 
SUPPLEMgN'l' No. 792. pl'ice ten cents. 2. 
'Vhich is the best form of bichromate to use 
for making electropoion fluid-the sodium 01' 
the potassium? A. The sodium salt is easier 
of use. 3. What is the best way of amalga
mating a zinc? A. The usual method is to 
clean the plate with dilute sulphuric acid. and 
then rub mercury over the plate. dipping it 
into the dilute acid if necessary to make the 
mercury take to the surface. 4. I would like 
to know if I could have a battery rheostat 
made for these batteries. steady current. etc.? 
A. Yes; though there is little need of one. 
The amount of current can be regulated by 
immel'sing the zincs to a greater or less derith 
in the liquid. 

(8548) W. G. S. asks: 1. What is the 
output in amperes of the common telephone 
battery called sal-ammoniac battery" A. The 
Leclanche cell gives probably 3 amperes as a 
maximum discharge rate. 2. Also of the dry 
battery called the 1900. and does the size of the 
battery govern the number of amperes'! A. 
A dry battery has a small discharge rate. The 
amperes of discharge of any cell are 'gl'pater 
with a large than with a small plate. 3. Also 
give output in amperes of the common Crow
foot gravity battery. 6x8 size. A. You will 
not be far wrong to take the discharge of the 
gravity cell at two amperes. 4. Where can I 
get a table giving the above information? A. 
Most cells are rated in Carhart's "Primary 
Batteries." price $1.[)0 by mail. 

(8549) M. P. C. asks: 1. What metal 
is next in quality to platinum for contact 
pieces in a bell. induction coil and a tele
graph key? A. There is no metal which can 
take the place of platinum for this use. There 
are several which have higher melting points. 
but they cost from five to ten times as much 
as platinum and the price prohihits their use. 
Most metals oxidize too easily to enable them 
to be used for contact points. 2. Does carbon 
or graphite make a good contact·j A. No. 
They are too brittle. and would soon be 
broken in pieces. 3. How many pounds of 
wire should be wound on the armature and 
field magnet of the hand power dynamos de
scribed in SUPPLEMl'iN'l' No. 161'! A. The 
winding calls for so many tnl'l1s. not so many 
pounds. 4. Is this dynamo suitable for 
running a motor? A. Yes. a small one. 

(8550) L. & G. asks: We have a 
small motor wound for :l5 to 30 volts. which 
we would like to utilize in running a small 
job press which we are at present running 
by foot. Would it be advisable to use a bat
tery of t�e Grenet cells; or would the cost of 
maintaining them be too high? A. The vol t
age is ou ly one element in determining the 
output of a battery. and in rating the power 
required to run . a moti)!·. To fUl'nisll the 
voltage for your moto.r will require 16 bichro-
mate cells. The type described in the SCIFlN
�'IFrc A�fF]IlICAN SUPPLgMEN'l', No. 792. price 
ten cen ts. is best adapted to this pu rpose. The 
size of cell therein described will doubtless 
be large enough to run .motor. One chai'ge 
will last six hours. You can determine the 
cost from the price of blchr.omate of soda or 
potash and sulphuric acid at your place. 

$49.00 
Buys a No. 45 Steel Furnace, delivered 
at any station east of Omllha. and . . .  

W e P�y the Freight 
Our catalogue describes it.-free on application 

HESS WARMING AND VENTILA'l'JNG' CO. 
712 Tacoma Building, Chicago -------

feTRIC 
NDfUS 

Electric Table Lamp(as shown in iIlus· 
tration) wit!l Battery complete ...... $3.00 

Battery Hanging Lamp ........................ 10.00 
Telepbone, witb Battery complete...... 6.9a 
Electric Door Bells, all conneclions..... 1.00 
Electric Carriage Lamp ....................... 5.00 
Fan Motor� with Battery ._......... .......... 5.95 
Electric Hand Lanterns........................ 2.00 
$8.00 Electric Medical Batteries............ 3.95 
'12.00 Belt, witb Suspensory ............... _. 2.50 
Teiegrapb Outfits, complete.............. ... 2.25 
Battery Motors from ......... ...... $1.00 to 12.00 
$6.00 Bicycle ElectriC Lights 2.75 

ElectriC Railway........ 3.50 
PocketFlasb Lights ... 1.60 
Necktie Lights .. 75C, to 3.00' 

PUBLIC SALE 
OF 

Woolen and Worsted Mills 
With Machinery and Valuable Water Power 

AT TltENTON, N. J., 
On llIa"ch 19, 1902, ILt 2 P. llI. 

]'or inspection, descriptive catalogue 
or particulars, apply to 

EXECUTORS OF S. K. WILSON, TRENTON. N. J. 

MORAN FLEXIBLE JOINT �� 
for SteauI, Air 01.' Liquids. � . - , -Made in all sizes to stand any desired � -

pressure. � 
Moran Flexible Steam Joint Co .. Inc·d. 

U9 3d East !St .. LOUISVILLE. Ky. 

UNPRECEDENTED MOVEMENT OF HOME SEEKERS 
TO THE PROVEN FARM LANDS OF THE WEST, 

VIA THE NICKEL PLATE ROAD. 
Since starting our special effort to attract attention to tbe Nickel Plate Rd., alld its sUJ;erior facilities and at

tractions to the Home Seeker contemplating a trip to the WEST'. such interest is apparent in our service, and 
so much encouragement bas beell given us, that we will ha.ve personally conducted parties via the Nickel Plate 
Road, leaving Buffalo the first and third Tuesdays of each month during the period these low rates are in 
elfect. Eastern farmers are just awakening to the fact tbat 
i�elb�aWeE§�rEs�we 1i?1 ���/t��St;di?reb�gi������ro�� 
Join one of tllese special parties. Try the superior ser
vice of the Nickel Plate Road. 'rhe meals served in the 
�ickel Plate Dining Cars are the best in the world; 
prices 35c. to $1.00. Quick service and lowest rate i,s 
our motto. 

Write F. J. Moore, Gen'l Agt .. Nickel Plate Rd .• 291 Main St .. for all informatiun regarding Western Farm 
Lands, and rates for these popular excursions. 

LOW 1I01lESEEKER'" nATES. 

During Marcb and April the Nickel Plate Road will 
bave special low one way Settlers' Rates to points 111 the NortilweBt and Pacific Coast, to enable Eastern 
bomeseekers to take advantage of the proklperity m store for tbose who take up the cheap \Vestern lands, 
whose fertility has been proved. 'l'hree fast through trains eacu way daily. equipped witb finest higu-back 
seat coaches, and lat.est Pullman parlor and sleeping 
�:�{'t'sat�d$flE.

in
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F�la:o��t:' Gen'l Agt. Nickel Plate Road, 291 Main St., Bu1laJu, N. Y. 

SHAVE YOURSelF AND SAVE MONEY. 
TESTL\IOl'l'"IAT,,. FnO�1 1I1ANY USERS. 

Our little device makes shaving a pleasure. By a simple 
method 01' prepal'in� the water for the lather, we overcome 
all the tortures of shaving and give you 
A RAZOR WiTH THE FINEST CUTTING EDGE. 
Your razor's edge has microscopiC teeth the sbaqmeB8 of 
�!!�b ��d

a
�g:

r
f:�: 8!��h1:: :�1n�

u
f�f�)�rti�t!'i;:s.ve�1 you read it you will order at once; it is so useful; so cheap. 

F. G. FOWLER & CO., Bri.lgepO'·t, Conn., U.S.A. 

EDSON'S SYSTEM ���,,!\"o:II{�
.�tlli\'�,:':l 

CESSPOOL mattel. SlDaller Complete Outtlt8 for Private 
Estates, Hotels 
and Institutions. 
1'])e tr. S. 
MllItar" 
Go,"erllment 
abro!\d and many 
cities in the U. S. 
use OUT outfits. 

Send fOT Ca:alog 
E))SON 1I1ANUFACTUIlING C

'
O�, K3. 

132 Commerclul Street, Boston, Muss., U. S. A. 

8pecial equipmen" and 
regular prices. 

MEAD CYCLE CO. fMU�g,.m. 

Witte Gasoline Engines & Hoisters 
are used in all climates 
and under all conditions with succ�ss. 
Write us if interested. Cat. "C." 

WITTE IRON '_YORKS CO. 

D L HOLDEN 
REAL ESTATE TRUST B LOG PflILA .• PA 

RSECfALEll ICE MACHINES 
S[E nRsT PA E SCIENTIfiC AMERICAN SlPT 2 la9� 

The Deadly Faucet' 
From it comes the germ-laden. 

water carrying with it all tbe ele
ments 01' disease, but if you use 

The Berkefeld Filter 

You Think-We Work 
When you have thougbt out an invention of ,my 
kind. let us do tbe practical part of it"':'make the work-
i�����:��

g
�o

f
�ui

o
�ei����:S

o
b�f��:

c
it

l
!
y
pu'b�i�·r�� 

practical form. Reasonable charges. 
A. WEST & CO . . 76 PARK PLACE. NEW YORK CITY. 

CAPT. PAUL BOYTON �i�d�r�lf"1���!�e�n 
Uevices. In connection with ?tlltnagers all over the world. If you b�1ve a new novel amusement device 
complete and ready for operation you Wish put on the market, address 

l>AU]� nOYTOX. Sen I .. ton Park, Coney Islnnd. 

F RE E 
Catalogue of Architectural, �cientiflc 
and Technical Books. 
Pr08pectus forl902, for UArchitects' and 

WM. T. COMST0'1'l1�
d
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a
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���w;e l TYPE WHEELS. MODELS ... �XP£RJMENTAL WDRK.&MAlLMACHI"ERY NO'{El;TIES 8. ETC. NEW":,D 5TENQL WDRIW' IDD NASSAU 8! N.T. 

MATCH FACTORY 11IACHINERY. W. E. WlLLIAMS. Mfr .• 1001 Monadnock Block. Chicago. U. S.A. 

MODELS & EXPERIMENTAL WORK. 
Inventions developed. Special Machinery. 

E. V. BAILLARD. Fox Bldg .• Franklin Square. New York. 
}-'Ol' your Real Estate. Send description 
�na�li�:f.est prbc.eJ .N(3:t'lmJ�§'E��yers 

Clinton, Ia. 

A Marvelous Machine! 
Watcb tbe wonderful work 
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�ltlfe�!CL���� 'l'breads nipples (If all sizes. 

So swiveled that it can be 
reversed an�iPecut off close 
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is in motion. Send .for Cata_ 
wave. THE MERRELL 

���e�t, C�';ie�:! OC.:���i8S 

ENGINEER'S LltENSE nECHANICS. E"<JiNEERS. . 
FIREnEN. ELECTRICIANS. ETC. 
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GEORGE A. ZELLER. Publisher. 
SEN T F R. E E Room 597, 18 So. ,th Suoeet, St. Louis. Mo. J# . 
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In Tne matter of 8peea NtW tNGLAND W A TCUtS USED ::YA:yLAb�E FOR ANY PURPOSE 
Stationaries. Portables, Sawing Outfits, it Can be relZUlated at the will of the driver, but when 

necess.ary nOlle call 
beat the 
WINTON 

MOTOR 
CARRIAGE 

Yet �afety is not sa c r ific ed f o r  
�h:i�s �::t��h��� 

PRICE $1 ,200. �J�
o
O';�;Si�

ll
l��g���: 

anee, perfect in finish. All parts intercbangeable. 
Hydro-Carbon System. 

THE WINTON iUOTOR CARRIAGE CO., 
486 Beld�n Street, Cleveland Ohio, U. S. A. 

Brancbes 111 New York, Chicag o, Boston, Phiiadell)hia. 

The W dterless Knoxmobile. 
A Business, Pleasure allll Touring Car combined, 

FEATURES-Grooved pins and forced air system for cooling the en-
gine

war8J�::�![�:�::':etng�S;�
il

�ni?:� of body for carrying purpofe� 
'rwo hundred miles 
Oil one supply of 
gasolene. Very sate, d ue to its Bim pIe 
control, two foot 
brakes and one duu
ble acting ban d 
brake. �xtremeiy 
rt�Sfo�k

d
J��ibre

u
��� sprinas with swiveled ends. A ,:rreat hi1l and very speedy, due to its powerful eigbt lJor�e power enJline. An ideal Doc

tor·s vehicle. Price $1,000. Witb top $1,100. 
KNOX AUTOMOBILE CO., ' - - Springfield, Mass. 

New York Agency, 139 W. 38th Street. 

have a world-wide reputation 
and are made to suit all sorts 
am.l conditions of' people. 
Booklets and Catalogues sent 
on application. 

H
jtS�i.�G;'�?li:::SG:s�'br.�m��e. 

Send fm- IUust".ated OatalO(lue (JJIW TeRti
monialst and State Your Power Needs. 

THE NEW .ENCLAND WATCH CO. 
CHARTER GAS ENGINE CO .. Box 14B. STERLING. ILL. 

37 Maiden Lane, 137 Wabash Ave., New York Chicago. 
Spreckels Build'ing, f;a'n Franchsco. 

'di'it""i�·iY:I.J:I.]�;' 
The Exponent of Hilr11e'Jt Art in. 

ACETYLENE BURNERS �������;t�g!���� S'l'ATE LINE MF'G. CO., Cbattan()oga, 'I'enn., U. S. A. 
107 Cbambers St .. New York. 

B
��M6hrll�O�'l' 33c. 
1-1u. tracle·mark red ba,lZB. 

Good Colfees. I2c. ann 15c. 
Good 'reas, 3Oc. and 35e. 
COOK BOOK FREE 
to customers. bound tn cloth, 
325 pp., 2,500 receipts. 
The Great American Tea Co_ 

31 &38 Vesey St., New York. 
P. O. Box 200. 

FACTORY 
PRICES 

Our prices on all kinds of carriages and harness 
are actual factory prices. The deal"'rs and job
bers have been eliminated in our system of sell
ing direct from factory to customer. We are 
saving money for thousands of carriage buyers 
all over the country-we can save money for you. 

Write for our 
catalogue) de
scri pti ve of 
buggies, ph",-
tons, surreys, 

etc. It gives full particulars of our system, and shows 
the carriages. It also gives wonderfully low prices 
on haruess, robes, etc. The largest assortment in 
America to select frolll-and the broadest guarantee 
goes with each pUI·chase. Catalogue F.·ee. 

THE COLUMBUS CARRIAGE & HARNESS CO., 
ST. LOUIS, 1110. { Write 10 }COLUMnUi'.o 

]'. o. Box 54. nearest office. J'. O. Uox ""2. 

1 Pay The Freight� 

MARCH 8, 1902. 

These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to
bacco. If we had to pay the imported 
cigar tax our brands would cost double the tneY+ Send for booklet and particulars. 

CORTEZ CIGAR CO., KEY WEST. 
� ... � ... � 

Columbian Spirit. 
THADE l\IARK. 

A Cbemically Pure Metbyl Alcohol. PrIce ill bbls. 
and � bbl.s., $150 pel' �a1Jon. Columbian Spirit call1lut 
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99 per cent. of pleasant odor a.nd free from impurities. 

MANHATTAN 
Sole lUaulIfactul'ers. 

SPIRIT CO
BUFFALO, N. Y. 

Hartford Typewriters made with either sln�le 
O. <louble keyboard. Price $65.00. Catalogue 
on application, 

HARTFORD TYPEWRITER CO., 
472 Capitol A,'e,. Jlnrtf"ord, Coun., U. S. A. 

Scal� S
AIl varieties at lowest prices. Rest Railroad 
II:�\o&ndus:�fo�rtf�le��oi��c,�a�A�S S�nf�:: 
Sewing �1acbines, BicycleF, Tools. etc. Eave :\-toney. Li8ts Free, CHICAGO �(.ALE Cu .• ('bicago, Ill. 

llanufac-
turer of 

Electrical, 
Mechani
cal and 
Scientific 
Apparatus 

FREDERICK 

Mo. Insure your property against decay. A few 

The 

REMINGTON 
Typewriter 

is the universal saver. 
It is a time saver. a labor saver .. 
a trouble saver. an expense saver .. 
and a business builder + 

WYCKOFF, SEAMANS & BENEDICT 
327 Broadway, __ N_e_w_Y_o_r_k _____ _ 

JESSOP'S STEELTHB\�[TRY 
fOR TOOLS. SAWS ETC. 

W':!! JESSOP'" SONS t.:g 9.1 JOHN 5T. NEW YORK 

A Lonsed-for 
LVBRICANT 

whiCh wileelmen will greatly appreciate 
UIHJ whiclt. besides ea�illll r,he running, 
will save mucb weal' and tear on the tIlucltine i� 

Dixon's (y(le Gr dphites 
For Chains, Gears or Coasters. 

Sample F�'ee_ 

JOSEPH DIXON CRUeIBLE CO. 

Jer.ey City, N. J. �$10'OO WORTH OF FUN FOR 10c. � \ We Beod nrst-claIl8I1pparatu! and full direction!
. 

Great .. � :: Vanishillg BalfDol\arlric k , 2Packeof Tnc k Cards.Great 
. ' • "' '"' :1l Boot ArtofMuJriealldourlargeillu8trated200p&gI'Cat-

- ;!,e�t!t�:���e��:f���i��:��.'C���I
.�: 

AT THEPAN-Allll,RIUAN EXPOSITIUN. 

arSend for new Catalog . .A:I 
Faneuil Watch Tool Company. 

BRIGHTON, BOSTON, MASS. 

..The Manifolding at

tachment automat

ically feeds paper 

d carbon into the 

machine, thus sav

ing twenty-five to 

fifty 
time in manifold

ing. 

movement that re

moves the complet

ed work reinserts 

new set of forms. 

The bill, order. re-

many other copies 

as may be required, 

at one operation. 

A writing. tabulat· 

ing, manifolding 

book recordi ng rna 

chine for the count

ing house, railroad 

office. record office, 

with special attach

ments for each line 
ot business. Writes 

everything, tabu

I a t e  s- automatic

ally locating the 

d e c  I m a I poi nt ; 

manifolds t w e n  t y 

good copies. VI rites 

in books of any size, 

and anywhere a pen 

will. 

The Elliott Book Typewriter 
does many kinds of .work impossil?le with anx other �ritjng machine . . It tabulates re
ports, �egardless of Slze. All t,naChltleS �re eq\l1ppecl wll)l tahles and �eclnlal tabulators. 
Il1l1aulfolds a large 11111nber 01 good copies, makes the hill anel entry 111 the sales book at 
one opera tion: writes on thick cards, regardless of size or thickness. and writes recvrds 
ill hooks 111 addition to all these distinctive and exclusive features it does everything 
that any other writing machine does-and does it better. With all its advantages, 

THE ELLIOTT BOOK TVPE"VVRITER 
costs no more than others, which do only a part of this work. There is no large business 
in whic!1 this machine wi1lnot save its cost within three" 11lonths, besides adding to the 
efficiency and speed of the work. 

Tell us your business and we will tell you where the machine will save you money. 

75he ELLIOTT Ii. HATCH: BOOK TYPEWRITER CO. 
25& Broadwa.y, New York 

85 Dearborn St., CHICAGO. Betz Building, PHILADELPHIA: 1007 F' St., N. W., WASHINGTO". 
708 Smithfield ·SI. .. PI:rTSBURG. 

dollars in Sun Proof Paint will do it. Guar
anteed five years. Advice and book free. 
PATTON PAINT CO. 227 LakeSt .. Milwaukee,Wis. 

"The New 
Henricks .. 
Igniter � 

��:,u�;���i��\:�:d���� 
ed to Marine alld A u
tomobile Eng i  n e s. 
Sueeessfwly worli:s 
jump spark coil. Booklet free. 
Henricks Novelty Co. 

617-61n S. Illinois St. 
Indianapolis, Ind . 

TYPEWRITERS 
ibBoluteIyNew MA.NHA.TTAN at mucb less than 
manufacturers prices. Second-hand, aU makes. Send for Catalogue. 
�. S. WEBSTER CO.. 333 Connress St.. Boston. Ma·· 

I�uxurious Pllrlor. SJeeping, Dining, Ob
servation-Cafe and Chair Car. 

compose its trains. 

It has its own rails between 

St. Louis, Chicago, Kansas City, 

Omaha, Des Moines, Toledo 

and BuffalO. 

Apply to nearest ticket agent for rates 
and information, or write to 

C. S. CRANE, 
Gen'l PasseDger and Ticket Agent. 

St. J .... onis, Illo. 




