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THE PANAMA CANAL TREATY. 
A most important step has been taken toward the 

solution of the Isthmian Canal problem by the sign­
ing of a treaty by Secretary Hay and the Colombian 
Minister for a perpetual lease of the strip of land 
through which the Panama Canal is located. By this 
treaty the sudden deadlock in the negotiations, 
which was produced by the declaration of the Co­
lombian government that it would have to be con­
sulted before the selling of the Panama Canal 
Company's property was' consummated, is removed, 
and the company is granted, unreservedly, the power 
to dispose of its entire right, title and interest to the 
United States, while all the questions relating to land 
franchises, revenues, rentals, etc., are satisfactorily 
settled.  A strip of land six miles in width is to be 
perpetually leased to the United States, the lease to 
run by hundred-year periods and to be renewable at 
the option of the United States. By this treaty, the 
terminal cities Panama and Colon, the waters of the 
terminal harbors, and the islands adjacent, are brought 
under the control of the United States government. 
While no definite price i s  fixed by Colombia for these 
concessions, on the ratification of the treaty the United 
States is to pay to Colombia the sum of seven million 
dollars, in exchange for which Colombia foregoes all 
revenues from rental and from every other source con­
nected with the canal for a period of fourteen years 
from the date of the final ratification. Meanwhile the 
terms of the rental are to be agreed upon. This may 
be either a lump sum paid in cash or an annual stipend 
to be paid for the remaining eighty-six years of the 
lease. Should the two governments disagree as to tne 
terms of the rental, the question is to be decided by a 
tribunal of five members, two named by the United 
States, two by Colombia, and the fifth to be the pre­
siding member of the Hague International Arbitration 
Court, or the president of one of the republics not 
allied to either party. This important document is 
r..ot, as has generally been supposed, a mere protocol, 
but it is a full treaty, and as such will probably be 
sfnt to the Senate by the President immediately upon 
the passage of an act authorizmg the construction of 
the canal. _ ,., -

GREAT STEAMSHIP COMBINE. 
The many rumors that there was to be 'a combina­

tion on a colossal scale of the interests of some of the 
largest transatlantic steamship companies, have proved 
correct. Five of these companies, the White Star, 
Dominion, Leyland, Atlantic Transport, American and 
Red Star lines, with an aggregate tonnage that is 
estimated at nearly 850,000 tons, have been merged 
under the direction of J. Pierpont Morgan who, since 
the announcement of this important co-operation, has 
talked very freely concerning the aims and purposes 
of the movement. The capitalization of the consoli­
dated companies is estimated to be in the neighbor­
hood of two hundred million dollars, which fai rly well 
represents the value of the property absorbed. Accord­
ing to the General Manager of the American Line, 
while the control of the company will be held in this 
country, it will be a strictly international organiza· 
tion, fostering the various companies included in the 
conSOlidation, preserving their autonomy, and giving 
every respect to their national and local .surroundings. 
The avowed object of the combination is to afford bet­
ter transatlantic service at a decreased cost. Hitherto 
the trade has been conducted extravagantly; and as a 
result of the conflicting interest�, the sailings of the 
various steamers have not been arranged on the basis 
which would be most convenient and profitable, either 
to the companies or to the public. Other advantages 
expected are more uniform rates, a better distribution 
of traffic over the American and Canadian seaports, 
and additional lines on the Pacific and to South 
American ports, as the growth of traffic may be found 
to justify them. With lines already established be-
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tween Great Britain and Australia and New Zealand, 
and with intimate connections with the Far East, the 
combine will be in the position to distribute American 
manufactured products throughout the world on 
through bills of lading, and to avoid the expense of 
transshipments which are incurred under the present 
arrangement. 

It is claimed that the combination has no relation 
whatever to the question of the Subsidy Bill. Should 
the bill as considered by the Senate become law, of 
all the 850,000 tons owned by the combine, only a few 
vessels of the American Line could fly the American 
flag, and this for the rea�on that registry would be 
granted only to American-built vessels. Moreover, the 
company frankly admits that, failing the passage of 
the bill, they will build their ships in the cheapest 
market; which means that, as it costs twenty per 
CEnt more to build here than in Great Britain, the 
orders for new ships will go to British yards. On 
the other hand, should the SubSidy Bill be passed, 
there is no question that all the new ships for the 
combination, or a greater part of them at least, will 
be constructed in American yards and a powerful im­
pulse will thus ' be given to the shipyards of this 
country. 

... � .. 
STEERING WITH TWIN·SCREW E NGINES. 

The advantages of the twin-screw, system of pro· 
pulsion of steamships have been proved once more 
in the case of a disabled Atlantic steamship. In this 
case it was the "Deutschland," the fastest of the trans· 
atlantic liners, that got into trouble, her rudder hav­
ing been carried away at a point 400 miles west of 
Bishop's Rock. To a single-screw ship this disaster 
would have meant complete disablement; for although 
smaller vessels have been steered by jury rudders con­
sisting of floating spars towed astern of the vessel, 
no such makeshift device could be rigged up that 
would control a 23,OOO-ton liner. As it was, however, 
by means of signals sent down from the bridge to the 
engine room it was possible to keep the great vessel 
on a true course, the port or starboard engine being 
given more or less steam to counteract the veering of 
the vessel as she sheered to port or starboard. It is 
conceivable that in ordinary weather a twin-screw 
ship would experience but little delay from an acci­
dent which, happening to a big liner of a dozen or 
fifte,en years ago, would have rendered her completely 
helpless.  

. .. ., 
COMBINING THE AIRSHIP AND THE AEROPLANE. 
Commenting in a recent issue upon the present 

prospects of successful aerial navigation, we pointed 
out that the great difficulty in constructing a prac­
ticable balloon airship was the great surface presented 
by the balloon to the wind, and the impossibility of 
producing a light motor of sufficient power to hold the 
airship against any but the most moderate winds. 
We also showed that the inherent difficulty of the 
aeroplane was its lack of what might be called static 
stability, and the difficulty of controlling the maehine 
in making landings. The strong point in the one type 
is the weak point in the other. The airship can flos.t 
and possesses stability, but its bulk ap.d weight are 
fatal to speed and control. The aeroplane has no ca­
pacity for flotation and soaring except when in motion, 
and in its present stage of development it is a COll­
trivance full of the·greatest risk to life and limb. On 
the other hand, it is by far the lighter type of the 
two, and if the problem of control can only be solved, 
the questions of securing high speed and a wide radiu� 
of action, �re merely a question of the production of 
a motor of great power for a given weight. 

Just at present Hie most successful work in aeri&.l 
navigation seems likely to be accomplished by a com­
bination of the two types. Elsewhere in our column,; 
we illustrate a machine built upon this prinCiple, which 
is now being constructed for the British War Office: 
It. is a true airship, of the type constructed by Count 
von Zeppelin and again by Santos-Dumont, the lifting 
capacity of the gas balloon being five tons. At the 
same time it is a true aeroplane, with a lifting ca­
pacity due to its planes of nearly a thousand pounds. 
The flotation of the device wHl be secured by the bal­
loon, and the raising and lowering will . be accomplish­
ed by the manipulation of the aeroplanes. We con­
fess that apart from the fact that so conservative a 
body as tbe British War Office have entered upon the 
construction of a full-sized machine, there are features 
in the design of Dr. Barton which give reason to 
expect good results. Although it is only 180 feet "long, 
as against a length of over 400 feet for the Count von 
Zeppelin balloon, its motors have a combined horse 
power of 135, which is much the largest installation yet 
placed on an airship. Zeppelin's great machine had 
only 32 horse power, while the new ma�hine, No. 7, of 
Santos· Dumont with which he: will experiment in this 
country, has a total of only 80 horse power. The 
combination of the balloon and the aeroplane should 
give an extreme nicety of lifting and lowering control, 
while the provision of water tanks at either end of 
the platform and an automatically·controlled circula-

tion is a mechanicai feature Whi. ch will comm .. 
self to every engineer. In view of the grea� ;� 
power, the expected speed of 20 miles an hour is 
cidedly conservative. 

- .. .... 
SANITARY CONDITION OF STREET CARS. 

In view of the not inconsiderable portion of their 
time that the busy workers of a great city spend every 
day in the street cars, it must be admitted that the 
great importance which is attached by medical men to 
the sanitary condition of these cars is completely jus· 
tified. For the average citizen there is not merely the 
long morning and evening ride to his place of busi­
ness, but for many of us there is to be include!) much 
other time spent on the cars during the working 
hours of the day, and to this must frequently be added 
a ride of greater or less length to and from the theater 
or other place of entertainment at night. 

Under normal conditions� with a car only com­
fortably filled, the air, especially in the winter-time 
when ventilators and doors are kept tightly closed, 
is none of the best ; and in the rush hours by day, 
and the theater hours at night, when the cars are 
jammed to the' very doors and even to the steps of the 
platforms, the air is polluted to a point at which it be­
comes positively injurious to health. In the current 
issue of the SUPPLEMENT will be found an article by 
Dr. George A. Soper, of this city, dealing at consid­
erable length with the sanitary condition of street cars 
in which the oft-repeated assertions as to the in· 
sanitary condition of s;treet-car travel are substantiated 
by carefully-ascertained statistics. The physiological 
effects of poor ventilation are given as reduction of 
heart-action, increase in the rate of respiration, ten­
dency toward headache, lqss of appetite, reduction 
of vitality, nervou.3 exhaustion and, in severe cases of 
dElicate organization, the result of breathing vitiated 
air will be shown by nausea. Furthermore, the ability 
to resist disease is greatly lessened where the ventila­
tion is poor. The tissues of the air passages of the 
noze and throat, which normally have the power of re­
jecting or destroying dangerous bacteria, become im· 
paired, and the entrance and development of the organ­
isms which are the cause of bronchial and pulmonary 
disease is favored. 

The inefficient ventilation in street carl;, particularly 
during the rush hours of the winter season, is too 
painfully evident, especially to those who are at all 
sensitive to vitiated atmosphere, to need much practi· 
cal demonstration ; but accurate analyses which have 
been made of samples of air taken from street cars, 
elevated' cars and from trains running in the various 
tunnel systems both in this country and abroad, prove 
that the distress experienced by the "fresh air fiend" 
is only too well founded on physiological facts. Fre>:h 
air contains about three parts of carbonic acid, and air 
which has passed through the lungs, 441 parts of car· 
bonic acid per 10,000 volumes, and the air of inclosed 
spaces becomes "close" when carbonic acid exists to 
the extent of about five parts per 10,000 volumes; 
hence, Dr. Soper deduces that about 50 cubic feet of 
fresh air should be admitted to each car every minute 
for each person it contains. It is perfectly certain that 
no such ventilation takes place, at least in the winter­
time, and analyses of samples of air taken from cars 
in New York showed that they contained as much as 
26.2 parts of carbonic �cid gas as against the three 
parts found in fresh air. On account of the less fre­
quent opening of the doors, it has been found that on 
the elevated roads the percentage is higher, samples 
having been found to contain as high 'as 31.2 parts of 
carbonic acid. A table showing the amount of this 
poison in the air in various tunnels and street cars 
proves that the worst offender is the Mont Cenis tunnel, 
with 107 parts per 10,0.00 volumes. The Mersey tunnel, 
Liverpool, showed from 7.4 to 26.4 parts, and the 
South London Electric Railway tunnel from 8.4 to 10.8 

·parts. These results on electric roads' are to be com· 
pared with those shown in the steam-operated Metro­
politan Railway tunnel, London, where there was a 
maximum. of 89.4 parts. In the Boston subway, the 
samples contained from 6.63 to 9.45 parts, while an 
electric car in the Boston subway showed a maximum 
of 24.97 parts. 

This subject should have particular interest just 
now in view of the subway systems which are being 
constructed in this and other cities. We believe our 
tunnel Commissioners are relying upon the piston-like 
action of the trains themselves in passing through the 
tunnel to serve the purpose of ventilation, the theory 
being that the movement of the train carries a body 
of air in front of it and sucks in at the stations and 
various openings fresh air from above. We fear that 
the expectations based upon this theory are liable to 
disappointment in the case of the new subway, for 
the reason that the conditions are not parallel to those 
obtaining in the' tube tunnels, say of ,London, where 
there is only one track laid in each tunnel and the 
train is built so as to conform to the section of 
the tunnel, and nearly fills in the entire space. No 
doubt the passage of a train through a tube of this kind 
does act with an expelling force upon the air in front 



and acts by suction to draw in fresh air at the sta­
tions; but on a four-track road 'the passage of one 
train can do nothing more than produce a certain 
amount of eddying in the atmosphere and certainly 
can have no general effect of renewing the whole body 
of air in the tunnel. At the ,same time it must be re­
membered that the problem of air renewal is  simpli­
fied by the fact that the subway lies very close to the 
surface, and not, as do the London tubes, 60 or 80 feet 
below it. The use of electric traction will, of course, 
preclude any such state of things as revealed by the 
89.4 per cent of carbonic acid gas that was found in the 
steam-operated tunnel of the Metropolitan Railway, 
London. 

LORD KELVIN-ENGLAND'S GREATEST LIVING 
SCIENTIST. 

Although a Scotchman by descent, Lord Kelvin was 
born in Belfast, in 1824. His father, Dr. James Thom­
son, was a well-known mathematician in his day, who 
filled the chair of mathematics both at the Royal Bel­
fast Academical Institution and at the University of 
Glasgow. From his father the present Lord Kelvin 
clearly imbibed that taste for mathematics which 
marks all his scientific investigations. Together with 
his brother, Thomson studied at Glasgow College. 
From Glasgow he went to St. Peter's College, Cam­
bridge, graduating in 1845. That his main work at 
Cambridge was mathematical goes without saying. 

Even before his Glasgow student days came to an 
end, William Thomson's original work in science 
had begun. His first mathematical papers, written 
before he entered Cambridge, discussed the Fourier 
mathematics, then but little known. In 1842, when 
but seventeen years of age, he published a paper on 
"The Uniform Motion of Heat in Homogeneous Solid 
Bodies and Its Connection with the Mathematical 
Theory of Electricity." Even in that early paper he 
pomts out the analogy between certain problems in 
the conduction of heat and in the mathEmatical theory 
of electricity and magnetism; and he shows how to 
make use of solutions of the orie set of problems in 
order to arrive at important conclusions with regard 
to the other. The papers which we have mentioned 
were followed by a treatise on "The Linear Motion 
of Heat," which contained principles later so power­
fully applied to the question of "geological time." 

Owing to the very limited amount of space at our 
disposal it is  impossible even to mention the many 
papers with which Thomson enriched the literature 
of pure physics. In the early forties electricity was 
passing through a transition stage. The discoveries 
of Faraday had opened up an unsuspected field. ,The 
function of the dielectric had been discovered and, 
traced out; and the doctrine of lines of force had 
been expounded. Thenceforth action at a distance, 
so far as electricity and magnetism were concerned. 
was a notion of the past-an hypothesis utterly un­
tenable and incapable of representing the facts of the 
case. Thomson eagerly grasped this truth; and us­
ing the new discoveries as the basis of his mathe­
matical investigations, gave to them a mathematical 
form, which rendered them of practical service to 
later electricians. 

Thomson's early investigations were soon translated 
into the language of "the potential; ,,' and the connec­
tion was established between these results and the 
theories of energy, with which Joule was just then 
concerning himself. Thus it was that Thomson, at 
the early age of twenty-one, become the exponent of 
doctrines, the full value of which can scarcely be 
said to have been appreciated until he had reached his 
fortieth year. In 1867, the word "potential," which is 
now one of the stock terms familiar to every electri­
cal student, was unknown, except to a few advanced 
mathematicians. 

At twenty-two Thomson was elected Professor of 
Natural Philosophy in the University of Glasgow-a 
chair which he has filled with honor and distinction up 
to the present time. 

As we have already seen, even in his student days, 
Thomson had been attracted to the dynamical theory 
of heat. He was one of the first to appreciate the im­
portance of the work of Joule. One of his earlillst 
papers on thermo-dynamics shows how the theory of 
Carnot may be adapted to the modern doctrine of heat. 
Thomson's papers on the subject of thermo-dynamics 
constit,ute one of the most valuable and most remark­
able contributions made to modern physical science. 
Iii. 1852 the principle of the dissipation of energy was 
announced, in connection with which experimental 
determinations were undertaken both by Joule and 
Thomson. More than one joint paper of rare value 
was contributed by these two life-long friends. 

In 1855 and 1856, the problem of ocean telegraphy 
was plac� before scientific men for solution. Thom­
son ardently threw himself into the work and gave 
to the world the first practical solution. Only a brief 
aecount of this, his most important practical work, 
caD,.:here be given. 

}i'ollowing the experiments of Fp�cIoday,' Thomson 
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had investigated mathematically the retardation of 
signals, and had formulated the law of squares, now 
so familiar in telegraphy. When the possibility of 
laying down a eable across the Atlantic was discussed, 
he pointed out that a conductor 2,000 miles long, un­
less of unprecedentedly large cross section, might prove 
a commercial failure, on account of the slowness of 
the transmission of signals. The warnings of Thom­
son were not heeded. It was only when the 1858 
cable was completed that the full force of his conten­
tion was appreciated. When Whitehouse, Thomson's 
rival, failed to make good his promises of transmit­
ting messages at a fair rate of speed, Thomson was 
sent for by the directors of the company, and asked 
to provide <tn instrument that would satisfy the con­
ditions necessary for its success. 

Experimenting with the reflection of the image of 
a candle. thrown from his concave eye-glass on a 
sheet of white paper in a fairly lighted room, Thom­
son judged that the flame of a paraffine lamp reflectetl 
from a silvered mirror would give an image bright 
enough for the convenient reading of telegraphic sig­
nals. Such was the germ of the mirror-galvanometer. 
Mirrors and instruments were soon made; and in 1858 
the mirror-galvanometer was successfully applied to 
the cable. The instrument is the first of Thomson'S 
many inventions. With characteristic generosity he 
had intended to abandon the instrument to the public, 
but was finally induced by the company to take out 
patents. The fruit of his labors in developing the 
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sounding machine and the mariner's compass he was 
also willing to leave unprotected. Sounding by piano 
wire was offered to the Admiralty, as well as the 
compass; but he found in each case that the only 
way of securing public attention to inventions was 
to patent them and work the patents. 

In 1867 the siphon-recorder was invented and pat­
ented by Thomson. Three years later it was used 
on ocean telegraph cables. Up to the present time the 
mirror-galvanometer and the' siphon-recorder are the 
only instruments by which signals are read on very 
long submarine lines. 

For five or six years he devoted himself to electri­
cal problems of transcendent difficulty. Almost every 
department of electricity bears the impress of his 
work. That a scientist, of, his attainments should have 
received honors from every country in the world is 
but a small ackp.owledgment of the valuable work he 
has done in modern science. He succeeded Sir George 
Gabriel Stokes as president of the Royal SOCiety in 
1890, and was created first Lord Kelvin in 1892. He 
is a Fellow of almost every scientific society of note 
throughout the world, bears degrees conferred upon 
him by , half the universities of Europe, and has re­
ceived numerous medals for his eminent inventions 
and discoveries. The present is not Lord Kelvin"s 
first visit to this country. In 1876 he was a judge at 
tl�e Centennial Exhibition. In 1884 he visited America 
to attend the Montreal meeting of the Briti!3h As­
sociation. In 1897, the date olhis last visit, he at-

tended another mQeting of the British Association helL! 
at Toronto. 

... I. 
THE HEAVENS I� MAY. 

BY HENRY NORRIS RUSSELL, PH,D. 

In concluding our description of the zodiacal light 
last month, we referred to the fact that, under favor­
able conditions, it can be seen to extend entirely 
across the sky as a very faint band of light which, in 
the region that lies opposite the sun, brightens into a 
faint spot of light. 

This spot i� commonly known by the German name 
Gegenschein-a gUJw in the sky. 

The Gegenschein is one of the faintest objects 
known ; yet it is easier of observation than has often 
been supposed. 

The observer should glance rapidly across the sky 
from the zenith to the horizon. A few such sweeping 
glances will probably convince him that there is a re­
gion some distance above the horizon where the back· 
ground 'of the sky is sensibly brighter than in the re­
gions above or below it. This region lies at present 'in 
the constellations of Virgo and Libra. He should 
now repeat the process, sweeping the sky from right to 
left, along the brighter region previously noticed, when 
he will probably see that a certain region is brighter 
than those to the right or left of it. It can best be 
studied by glancing across it from one side to the other, 
rather than by looking directly at it. 

The position of its center among the neighboring 
stars may now be estimated, and if this position, when 
looked for on a star map, lies near the eCliptic, and 
about 180 deg, from the sun's place on it for the day 
of observation, the observer may be sure that he has 
seen the' Gegenschein. 

THE HEAVENS. 
At 9 P. M. on May 15 Cygnus is rising in the north­

east. Above it, on the right, is Lyra, and Hercules 
is farther on in the same direction, The brilliant 
Arcturus high up on the southeast of the zenith, marks 
the position of Bootes, and the little circlet of corona 
lies between it and Hercules. The intertwined con­
stellations of Ophiuchus and Serpens fill the large 
area below them, while the red Antares, low in the 
southeast, shows that Scorpio is rising there. 

Virgo lies south of the zenith, its brightest star, 
Spica, being nearly on the meridian. Libra lies be­
tween Virgo and Scorpio. Leo is southwest of the 
zenith, and Hydra stretches its ungainly length below 
it. Canis Minor, Gemini and Auriga are near the 
western and northwestern horizon. 

Ursa Major is above the pole on the left, and Draco 
on the right: while Cassiopeia and Cepheus are be­
low the pole, near the northern horizon. 

THE PLANETS. 
Mercury i s  evening star throughout the month. At 

first he is too near the sun to be seen, but later on 
he is remarkably well placed for observation. His 
distance from the sun is greatest on the 28th, when 
he sets two hours and twenty minutes later than the 
sun. He can therefore be well seen in the northwest, 
much less involved in the twilight than usual. 

Venus is conspicuous as a morning star, rising 
about two hours and a half before the sun. 

Mars is also a morning star, but is still too near 
the sun to be observed. 

Jupiter is morning !3tar in Capricornus. On the 
6th he is in quadrature with the sun, and is due south 

_ at 6 A. M. 
Saturn is morning star in Sagittarius and is dut' 

south at 4 A. M. in the middle of the month. 
Uranus is in Ophiuchus, coming to the meridan at 

1 :  40 A. M. on the 15th. Neptune is in Gemini, too 
near the sun to be seen. 

THE MOON. 
New moon occurs on the afternoon of the 7th, first 

quarter on the morning of the 14th, full moon on that 
of the 22d, and last quarter on that of the 30th. 

The moon is nearest us on the 8th, and farthest away 
on the 23d. 

She' is in conjunction with Venus on the 4th, Mars 
on the 7th, Mercury on the 8th, Neptune on the 10th, 
Uranus on the 23d, Saturn on the 27th, and Jupiter 
on the 28th. On the 19th there occurs an occultation 
of the bright star Spica, in Virgo. As seen from 
Washington, the star disappears behind the moon's 
dark limb at 1 :  48 A. M., and reappears at the other 
side of the moon 47 minutes later. This interval 
will be longer for places north of Washington, and 
shorter for those south of it. 

On May 7 there occurs a partial eclipse of the sun. 
As it is visible only in New Zealand and the Pacific 
Ocean south and east of it, it is of little importance 
to us. 

Princeton, N. J., April 19, 1902. 
• • 

Captain Morse, Chief Signal Officer of the Depart­
ment of California, has received orders from the War 
Department to' open negotiations for the installation 
of a system of wireless telegraphy between army 
stations in'Alaska. 



NEW AIRSHIP UNDER CONSTRUCTION FOR THE 

BR1TISH WAR OFFICE. 
BY OUR ENGLISH CORRESPONDENT. 

The designer of the airship which is herewith illus­
trated, Dr_ Barton, of London, England, after devot­
ing the past two decades to the practical study of aerial 
navigation, has closed a contract with the British 
War Department for the construction of an experi­
mental airship, on the lines of the model. herewith 
illustrated, which is built on a scale of one-twelfth_ 
Special interest attaches to it from the fact that it 
combines the good qualities of both tbe airship and 
the aeroplane. 

The cigar-shaped b alloon measures 180 feet over all, 
with a maximum diameter of 41 feet- The greatest diam­
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and a total area of 648 square feet for each set of 
planes, while the aggregate superficial area of the 
three triple sets is 1,944 square feet. The aeroplanes 
are constructed of varnished Japanese silk, stretched 
out upon frames, and sufficiently supported by trans­
verse bracings. 

The inventor, in the combination of the aeroplanes 
with the balloon, has availed himself of the results 
of Mr. Hargreave's  experiments with kites. The lat­
ter discovered that an aeroplane forced against the 
air at a speed of 20 miles per hour will give a lifting 
power of 2 pounds to the square foot. Dr. Barton 
in his airship has reduced Hargreave's lifting power 
per foot at the same speed to one fourth, so that even 
allowing % pound lifting power per square foot, with 

I\ength. It!O feet ; diameter, 41 feet; horse power, 1<l5; "peed, 2U' miles an honr. 
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ning underneath the car. Amidships each pipe passes 
through a double' pump, pumping in opposite direc­
tions, driven by a Single cylinder 3% horse power 
motor. Close to the aeronaut in charge of the steering 
apparatus is a pendulum, which is connected to cocks 
fitted to the above pipes, and controls the direction of 
the flow of water to and from the tanks. These cocks 
are opened or closed automatically according to the 
swing of the pendulum. When the ship is perfectly 
horizontal, the pendulum hangs at right angles to 
the deck, and both cocks are open, the water circulat­
ing freely and evenly between the two tanks. I m­
mediately the ship dips at either end, the pendulum 
indicates the degree of  deviation from the horizontal, 
and the water is shut off from flowing from the 

raised into the depressed 
tank, while the water 
pumped from the lal 
more freely into the form, 
thereby equalizing the 
weight and causing the ship 
to resume its equilibrium. 
SuppOSing, for instance, the 
engineer at the forward 
motor walks to the stern. 
As he traverses the deck the 
center of gravity is shifted, 
and the ship will com­
mence to dip down at the 
stern. The pendulum comes 
into action, the water sup­
ply from the forward tank 
is cut off, and the water is 
pumped from the stern tank 
more quickly into the for­
ward tank, the operation be­
ing continued until a vol, 
ume of water equivalent to 
the weight of the engineer 
has been discharged from 
the stern into the bow tank, 
thus compensating the re­
moval of the 'engineer s 
weight upon the bows. The 
car is  built vn the latticed 

eter occurs at a point 72 feet 
from the bows. It  is divid­
ed into three compartments. 
The diaphragms, or dividing 
walls, are built loosely, and 
are fitted with a special con­
trivance to permit the pass­
age of the gas from one 
compartment to another, at 
will, the necessary action 
for this purpose being con­
trolled from the car, as fol­
lows : In the central com­
partment is  a balloonette of 
12,000 cubic feet capacity, 
into which air, at a pressure 
of approximately one atmos­
phere, is pumped, to com­
pensate for any leakage that 
may possibly occur in the 
balloon, and which is let out 
when the hydrogen expands, 
so that none of the gas is 
lost, while the whole struc­
ture is  kept rigid. The 
balloon has a capacity of 
144,000 cubic feet of hy­
drogen which, together with 
the 12,000 cubic feet air ca­
pacity of the balloonette, 
represents an aggregate ca­ AN AEROPLANE AIRSHIP UNDER CONSTRUCTION FOR THE BRITISH WAR OFFICE. bridge principle and i s  104 

feet in length. Three hundred and sixteen gallons of 
petrol are carried for the supply of the propelling 
motors. It is stored in cylindrical tanks, each of six 
gallons capacity, slung upon either side of the car. 

pacity of 156,000 cubic feet, while its lifting capacity 
will be roughly 10,000 pounds. 

The balloon is built of varnished Japanese silk, and 
over this is fitted a "chemise" covering, in the edge of 
which are sewn fine strips of bamboo, bound together 
so as to form one long suspending rod, to which are 
attached the cords that run down to the aeroplane 
frame. This, bamboo is continued up over the nose to 
almost the largest diameter of the balloon, and through 
the side pieces as well as over the ends. These pieces 
are all connected by bamboo bound together in a simi­
lar manner and fastened in gussets in the chemise. 

The aeroplane frame is 120 feet from end to end. It 
is built of tubular steel throughout. To this frame 
are fitted the tb.ree sets of horizontal aeroplanes, three 
to each set, which constitute the salient feature of the 
Barton airship. One set of aeroplanes is  fitted near 
either end of the frame, and one in the center. The 
slats are placed one above the other on the interior 
transverse bars of the frames, but are movable up 
and down in an arc, the center of which is posterior 
to the anterior transverse bars. When resting in a 
horizontal pOSition they are aeroplanes" but when 
raised or lowered form aerocurves. Each aeroplane 
measures 12 feet in length by 18 feet in width, thus 
giving a superficial area of 216 square feet per plane, 

1,944 square .feet, which is the total superficial" area 
of three triple sets of aeroplanes in his machine, a 
lifting power of 972 pounds results, which is equival­
ent to letting out appr9ximately 14,900 cubic feet of 
gas or throwing out 972 pounds of ballast. 

The airship is forced through the air by six sets of 
propellers, three on each side, placed at the bows, amid­
ships and at the stern respectively. The set amid-, 
ships, however, is placed in a lower plane than the 
bow and stern, sets. They are of the two-biade triple 
Mangin type, each propeller measuring 17 feet from 
tip to tip by 2% feet maximum width. Each pair of 
propeller sets i s  driven by a 45 horse power four-cylin­
der petrol engine and the thrust obtained will be 900 
pounds, estimating a force of 20 pounds p€'r horse 
power. As there are three sets of engines, one for 
each pair of propellers, the aggregate horse power is 
135, which produces a total thrust of 2,700 pounds. 
Dr. Barton, however, anticipates obtaining a force of 
25 pounds per horse power so that the aggregate 
thrust will be increased to 3,375 pounds. 

The inventor has relinquished the gliding weight or 
trail rope counterbalance, but has devised an ingeni­
ous system of automatic water balance. At each end 
of the car is a tank capable of stowing 50 gallons of 
water. These tanks are conneci:'3d by two pipes, run· 

The War Office airship is  to travel at a speed of 20 
miles per hour, and to have accommodation for seven 
n:en. It is to be equipped with every appliance 
necessary for reconnoitering and signaling. For 
maintaining communication with the earth a wireless 
telegraphic apparatus is to be installed. It is to reo 
main steaming in the air for 48

' 
hours. A French 

government firm has already endeavored to purchase 
the Barton airship, but a contract has been entered 
into between the British War Office and the inventor 
for its exclusive use by the British Military Depart­
ment, and the essential and vital details of the ves­
sel are maintained secret, the negotiations for patent­
ing the invention having been interrupted by tho 
authorities. The government trials are to be carried 
out in the course of the next two or three months. 

• • • 
POWERFUL LOCOMOTIVE FOR SUBURBAN SERVICE. 

For suburban work, where there is frequent stopping 
and starting, the steam locomotive is  at a great dis­
advantage as compared with the electric motor, be­
cause of the much more rapid acceleration which is 

Cyllpders, 20 by 24 jpcbea ; driving wheels, 68 Incbes diameter; heating surface, 2,{87 sqnare feet; steam pressure, ;WO pOllnds to sqwu-e Incb; weight, 108 toilil. 
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possible with the latter. The average speed of the 
suburban train is very largely a question of rapidity 
of starting and stopping. In regard to quick stops, 
of course, the steam and electric service are on the 
same basis, although the introduction of the magnetic 
brake, which is being applied so successfully in the 
street car service, would place an electrically·operated 
system at a great advantage, even in respect of rapidity 
of stopping. It  is  in the relatively slow acceleration 
that a steam suburban service is handicapped as com­
pared with one operated electrically. 

With a view to handling its suburban trains with 
greater despatch, the New York Central Railroad Com­
pany has brought out a suburban locomotive of great 
size and power, of which we herewith present an il­
lustration. The first of this class was built by the 
American Locomotive Company several months ago, 

nd the service which it gave was so satisfactory that 
J later order was given for fifteen additional locomo­

tives of the same type. As will be seen from the il­
lustration, the locomotive is  carried on no less than 
fourteen wheels, consisting of a pony truck, six 
coupled drivers and a six-wheeled truck beneath the 
tender, the latter being carried on the same frame with 

Date . . . . .  1R40 1850 1855 1 858 1862 
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TH� GROWTH OF THE TRANSATLANTIC STEAMSHIP. 

On July 4, in the year 1840, a little wooden side­
wheel steamer cast loose from her dock at Liverpool 
and fourteen days and eight hours later steamed into 
Boston Harbor, amid the acclamations of the assem­
bled citizens and every manifestation of civic pride 
and rejoicing. The little craft was the "Britannia;" 
the first of the since-famous Cunard line, and the first 
steamer to sail under regular 30vernment contract for 
the conveyance of the transatlantic mails. In the 
accompanying very interesting diagram, showing the 
growth in size of the transatlantic mail steamship, 
we have commenced' with the "Britannia" for the rea­
son that although she was not, by any means, the first 
steamship to cross the Atlantic, she was .the first to 
do so on a regular schedule. The Cunard Company 
continued for many decades to be the most prominent 
of the transatlantic steamship companies, and the suc­
cessive vessels put afloat by this company are repre­
sentative of the development of the steamship. The 
first seven of the vessels shown in our diagrams, 
therefore, are chosen from the records of the Cunard 
Company. 

The "Umbria" was the last, largest and fastest of 
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maihtained an average speed of 12.5 knots an hour 
across the AtlaJ;ltic. Seven years previous to this the 
great BruneI had built the first iron steamship, 
"Britannia," and the success of this vessel induced the 
company to build their next mail ship, "Persia," of the 
same material. Launched in 1855, the "Persia" was a 
great advance in size and power on all p revious vessels. 
She was 385 feet on deck, 45 feet 3 inches in beam, 
31 feet 6 inches in molded depth, and her displace­
ment was just under 5,000 tons. With 4,000 horte 
pow'er she maintained an average speed for the whole 
passage of 13.8 knots an hour. The "Persia" and her 
sister ship, the "Scotia," were the last of the big side­
wheelers. 

We have introduced into our diagram a phenomenal 
vessel which, strictly speaking, should not have any 
place in the history of the development of the trans­
atlantic mail steamer, for the reason that she was 
r,ever run on any regular schedule under a govern­
ment contract. We refer to the "Great Eastern," and 
she is  shown in our diagram to emphasize the fact that 
she was fifty years ahead of her time and, in fact, 
anticipated in point of size such vessels as the modern 
"Oceanic'" and "Celtic." The "Great Eastern" was a 
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GROWTH OF T;O:E TRANSATLANTIC STEAMSHIP FROM 1840 TO 1903. 

the boiler and engines. The barrel of the boiler, 
which i s  of the straight, wide firebox type, is  
7() inches i n  diameter. The firebox is 93  inches in 
length, 97 % inches in width, and 67 inches in depth 
at the front end and 53 Y. inches at the back. There 
are 365 2-inch tubes which have a total length over 
tube sheets of 12 feet. There are 2,275 square feet of 
heating surface in the tubes, and 162 square feet in 
the firebox, making a total heating surface of 2,437 
square feet, while there are 62 square feet of grate 
surface. The steam pressure is 200 pounds to the 
square inch. 

The cylinders are 20 inches in diameter by 24 inches 
stroke, and the driving wheels are 63 inches in 
diameter. The slide valves are of the piston type, 
with inside admission and 5'\6 inches travel when in 
full gear_ The engine frames are narrowed down to 
plate form where they extend under and support the 
tank. 

'l'he weight of this fine engine in working order is 
216,000 pounds, of which 128,000 pounds is  on the driv­
ing wheels. The tender has a capacity of 3,700 gallons 
of water and 5 tons of coal. These are considerably 
the heaviest and most powerful engines ever made for 
suburban service for this or any other country_ 

• • • • • 
The fifty-first meeting of the American Association 

for the Advancement of Science will this year be held 
at Pittsburg, Pa" from June 8 to July 3.  i--Mr, Stewart 
Culln, of 'the University of Pennsylvania, will preside 
over the section of Anthropologr 

the single-screw vessels, and it was not until the 
"New York" and the "Paris" of the Inman and Inter­
national Company were built, that the twin-screw 
steamer made its appearance on the transatlantic 
route. After this time the credit of producing the 
notable steamships of the world is jointly due to the 
Cunard Company, the White Star, and the two great 
German. companies, the Hamburg-American and North 
German Lloyd. 

The "Britannia," as we have said, was a wooden 
side wheel steamer. Her length over all was 215 feet ; 
her beam 34 feet 4 inches ; her molded depth 24 feet 4 
inches, and her displacement 1731 tons. Her engines 
of 740-horse power gave her an average sea speed of 
8.5 knots an hour. She was one of four sister ships 
which were built under a seven years' contract with 
the government, by which the company was to provide 
four steamers and despatch one of them from Liver­
pool for Halifax and Boston on the 4th and 19th of 
every month from March to October, and on the 4th 
of each of the four winter months. For this they 
were to receive a subsidy of $400,000 per year. During 
the ten years from 1840 to 1850 the company added 
six additional wooden paddle-steamers to their fleet 
on the Atlantic and had a practical monopoly of the 
trade ; but the formation of the United States Collins 
line introduced an element of flerce competition, to 
meet which two larger and faster boats, the "Asia" 
and the "Africa," were built. They were 275 feet long 
over all, 40 feet beam, 27 feet 2 inches molded depth 
and displaced 3,340 tons With 2.400 horse power they 

splendidly-built ship, and cost no less than $3,650,000. 
She was 692 feet long on deck ; 118 feet broad over 
the paddle-boxes; her beam was 83 feet; her depth 58 
feet, and her displacement about 28,000 tons on the 
draft on which she was ordinariiy run, although on a 
draft of 30 feet she would have displaced 3 2,160 tons. 
She was driven both by paddle wheels and by screw 
propellers. Her paddle wheels

' 
were enormous affairs, 

56 feet in diameter; they were driven by a pair of two­
cylinder, oscillating engines of 14 feet stroke_ The 
screw propeller was driven by horizontal engines, and 
the combined indicated horse power of all engines was 
8,000. Her maiden trip was made from Southampton 
to New York, in 1860. The highest speed during the 
trip was 14lh knots an hour, and the longest day's 
run 333 miles. Although she was a failure commer­
cially, she proved invaluable by successfully laying the 
first Atlantic cable in the year 1866. She laid two 
more Atlantic cables in 1873 and 1874, and finally, in 
1888, she was sold and broken up at Liverpool. 

For several years the Inman line, now the American 
line, had been using the screw in place of the paddle­
wheel, with very satisfactory results, and consequently 
the next vessel built by the Cunard Company, the 
"China," was of the screw-propeller type. She was 
considerably smaller than the "Persia," as 

"
the dimen­

sions show, and her speed was about the same. It was 
about this time that the compound engine with its 
higher steam . pressure and superior economy began 
to make its appearance, Simultaneously came in th at 
er;;!. of long and narro"'_,�hips which was destined to 
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play such a n  important part i n  the history o f  the 
steamship. The "Bothnia," built in 1874, was a com­
pound, single-screw vessel which may be taken as 
thoroughly typical of the fashion of the day ; with a 
length of 435 feet, her beam was only 42 feet 2 inches, 
giving a ratio of length to beam of nearly 1 to 10. 
She was 36  feet in molded depth and of 6,834 tons dis' 
placement. Her speed, however, was only 13 .8 knots 
an hour, or the same as that of the old paddle-steamer 
"Asia" of nearly twenty years earlier date. 

Between the "Bothnia" and the "Servia" the devel­
opment of the steamship passed through perhaps its 
most important stage ; for, with the introduction of 
the Bessemer process of steel manufacture, it became 
possible to turn out steel which poss essed the neces­
sary qualities for shipbuilding and was at the same 
time moderate in price. The first steel steamer built 
for the Cunard Company and the largest and most 
powerful ship ( except the "Great Eastern" ) ever con­
structed up to this time, was the "Servia," which took 
her place on the Atlantic in 1881.  This vessel was 
the wonder of her day. She was 530 feet long on deck ; 
52 feet 3 inches in beam ; 40 feet 9 inches in depth, and 
she had the great displacement of 11,088 tons. With 
her three-cylinder, compound engines of 9,900 horse 
power, she maintained an average speed of 16.7 knots 
an hour across the Atlantic. The last and most famous 
of the single-screw steamships were the "Umbria" and 
"Etruria" of the same company. In these vessels we 
see a return to a more moderate proportion of beam to 
length. With 5 feet more beam the "Umbria" was 5 
feet shorter over all than the "Servia" and her molded 
depth was about 9 inches less. Her displacement was 
12,190 tons. Her engines, the largest single-screw 
engines ever put into a steamship, indicated 14,500 
horse power. She maintained a speed of 19.6 knots an 
hour for the whole trip across the Atlantic. . The 
"Umbria" was the first transatlantic steamship to 
make the trip in less than six days. In July, 1892, 
she covered the distance in five days, twenty-two hours 
and seven minutes, at an average speed of 19.6 knots 
Itn hour. 

To the Inman and International line belongs the 
credit of producing the first twin-screw transatlantic 
steamers, the "City of Paris" and the "City of New 
York." These , ships are 560 feet in length over all, 63 
feet in beam, 42 feet in depth and the displacement is 
15,000 tons. The twin-screw, triple-expansion engines 
have each indicated as high as 10,000 horse power, 
making a total of 20,000, and the "City of Paris" has 
the credit of making the trip across at an average 
speed of 20.7 knots an hour. 'I'hese magnificent ships 
introduced many new features, one being their great 
breadth in proportion to their length and another the 
remarkably liIandsome dining saloon placed forward of 
the engines. They now belollg to the American line, 
and have been changed by the substitution of quad­
ruple-expansion for triple-expansion engines, with the 
result that the coal consumption has been reduced from 
320 to 270 tons per day, the speed remaining about the 
same. In 1893 the Cunard Company again took the 
leading position with a pair  of steamships which were 
th e first to exceed 600 feet in length. The "Lucania" 
and "Campania" were designed to be considerably the 
fastest vessels afioat and to this end engines of 30,000 
horse power were provided. From the very first they 
were a great success, and the "Lucania" was the first 
steamship to cross the Atlantic at a speed of over 22  
knots an hour, her  speed for  the whole trip being 22.1 
knots. 

Five years later the North German Lloyd Company 
put in service a type of vessel which has been very 
closely followed by the German companies in the later 
sh ips which they have built. The "Kaiser Wilhelm 
der Grosse" was 649 feet long, 66 feet in beam, and 
43 feet in depth. She was ' the first vessel to exceed 
20,000 tons in displacement. Her horse power is 
greater than that of the "Lucania" and she has 
steadily added to her speed during the time she has 
been in service. Her fastest passage was made at an 
average speed of 23 knots an hour. She carries four 
smokestacks and presents an extremely handsome 
and rakish appearance. The four funnp,ls are a feature 
which distinguishes the later German liners from those 
of oth er fieets. In 1899 the White Star line, whose 
vessels have always been justly famous for comfort 
and regularity, determined to build a first-class liner 
which should greatly exceed in size anything that had 
yet been constructed. On every point of comparison, 
except that of horse power and beam, the "Oceanic," as 
she is called, surpasses every previous vessel, not even 
excepting the "Great Eastern." She is  705 feet in 
length ( the "Great Eastern" was several feet . shorter 
than 700 ) ,  68 feet in beam ; 49 feet in depth, and on 
her maximum designed draft of 35 feet she will dis­
place 32,500 tons. She is thus, it will be seen, vastly 
greater than any previous vessel. With 28,000 horse 
power she has made an average speed for the whole 
trip of 20.7 knots an hour. 

The next famous vessel, the "Deutschland," of ·the 
Hamburg-American line, was built at the Vulcan yard, 
Stettin, by the same firm that turned out the "Kaiser 
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Wilhelm der Grosse." She is  an enlarged and more 
powerful edition of that vessel. Her engines, designed 
to give 33,000 horse power, actually developed last year 
37,500 horse power for a whole trip across the Atlantic, 
and on that occasion she maintained an average sea 
speed of 23.5 knots an hour. The next notable ship, 
the "Celtic," of the White Star line, is remarkable for 
her great bulk. She is  of the combined passenger and 
freight type that is  so popular and profitable in these 
days. Of about the same length and depth as the 
"Oceanic" she has the great beam of 75 feet, and with 
her fuller lines it is not surprising to learn that her 
displacement on her maximum draft of 3 6 %  feet is 
37,700 tons. She made her appearance early in 
1901. In the fall of the same year the North German 
Lloyd Company dispatched on her maiden voyage the 
"Kronprinz 'Wilhelm," another product of the Stettin 
yard. She is intermediate in size between the "Kaiser 
Wilhelm der Grosse" and the "Deutschland," but 
resembles them greatly in other respects. Her contract 
horse power was 33,000, but she has actually developed 
37,000 under favorable conditions. Her best average 
speed at the present writing is 23 ;27 knots an hour, 
but in view of her performance on several occasions, 
when the weather has been favorable, it is expected 
that she will about equal the speed of the "Deutsch­
land" before the season. of 1902 is over. There is 
now nearing completion at the Stettin yard, for the 
same company, a vessel which is . to be the longest and 
fastest, though not the largest; in the world. She is 
known as the "Kaiser Wilhelm II.," and her dimensions 
are as follows : Length over all 707 feet, beam 72  feet, 
depth 43 feet, displacement 27,000 tons, and contract 
horse power 38,000. Judging from the excellent per­
formance of the engines of the previous boats turned 
out by these builders, it is  likely that the engines of 
the new "fiier" will

' 
develop between 42,000 and 43,000 

horse power and that her speed will reach the 24-knot 
mark. 

An announcement has recently been made of the pur­
pose of the Cunard Company to place two more iiners 
on the Atlantic route which shall exceed, in speed at 
least, any previous vessels. The ships do not appear in 
our diagram for the reason that the details of length 
and size have not yet been determined upon. An 
interesting feature of these ships is that they will prob­
ably be equipped with turbine engines of from 47,000 
to 50,000 horse power, and that the contract speed 
will be 24 knots an hour. 

Summing up this brief review of the growth of the 
transatlantic ' ship during the past sixty-two years, we 
note that the length has gone up from 215 to 706 feet, 
the beam from 34 feet 4 inches to 75 feet, the depth from 
24 feet 4 inches to 49 feet, and the displacement from 
1,731 tons to 37,700 tons ; while the horse power has 
increased from 740 to 37,000, or about fifty times, and 
the speed has been trebled. As to passenger accom­
modation the growth has been marvelous, for whereas 
the "Britannic" of 1840 could give indifferent accommo­
dauon to only 90 passengers, the "Celtic" can carry 
3,194 souls, of whom 2,859 would be passengers. 

. . . , . 
America' l!I Greeti ng to L Olrd Kelvin, the Brl tll!lh 

Scientist. 
.J Lord Kelvin and Lady Kelvin, who arrived in New 

York on the 19th ultimo, were tendered a reception at 
Columbia University on the evening of April 2� Co­
lumbia University, the American Institute of Electrical 
Engineers, the American Association for the Advance­
ment of SCience, the American Physical SOCiety, the 
American Mathematical Society, the Astronomical and 
Astrophysical Society of America and the New York 
Academy of Sciences, which was very largely attended. 
A most cordial feeling prevailed for Lord and Lady 
Kelvin who were the central figures of the evening, 
surrounded on the large platform by many prominent 
scientific men. "\Dr. Francis B.  Crocker presided and 
introduced President Nicholas Murray Butler, the new 
president of Columbia University, who extended to 
Lord Kelvin an entertaining address of welcoinevProf. 
Elihu Thomson spoke of the remarkable clearness of 
Lord Kelvin's expositions of difficult electrical prob­
lems. He was easily understood because he fully un­
derstood the subjects he explained. He was the father 
of electrical engineers. He not only explained theories, 
but also designed apparatus to carry them into effect. 
His calculations were so accurate that he was able to 
predict in advance the kind of submarine cable tha t  
would be operative. ' H i s  refiecting galvanometer, and 
later his simple but effective siphon-recorder for the 
recording of cable messages in ink were prominent ex­
amples' of his inventive genius, which were now in use 
all over the globe. Having done so much in the pro­
motion of cable telegraphy, it was fitting the invitation 
to attend the reception should have been sent to him 
one hundred miles out to sea by wireless telegraphy, 
the most modern form of communication, and that his 
acceptance should be returned in the same way. 

. Dr. Arthur Gordon Webster, for the American 
Physical Society, welcomed Lord Kelvin as one of the 
most advanced scientific thinkers. He possessed a 
trained imagination, which was of great assistance in 

evolving explanations of the problems he had to con­
tend with. It was the moral and financial support of 
Cyrus' W. Field, in the early days of the cable and 
cable construction, that became an incentive to Lord 
Kelvin to master the difficulties that were then pre­
sented. 

It was Kelvin who predicted the possible conversion 
of the great power of Niagara into electrical energy. 
He was a man of Singular activity in scientific investi­
gation and was still busy in his laboratory when at 
home. He was most cordially welcomed, and the best 
wishes of all were extended to him. 

Dr. Robert Simpson Woodward, in behalf of the 
American Association for the Advancement of Science 
and other scientific bodies, gave a brief address of wel­
come strongly eulogistic of Lord Kelvin's scientific at­
tainments. Upon its conclusion, Lord Kelvin arose to 
respond and was given a rousing welcome by the whole 
great company of some two thousand rising and en­
thusiastically applauding for a few minutes. He said 
in part : 

"I am not much of a speaker, but he would be poor 
in speech, indeed, who could not find words to thank 
you heartily for this splendid reception. This meeting 
is  not only a meeting of welcome to a citizen of an­
'Other country, but I may see it is a union of the sci­
ences, and to scientific men such an occasion is al­
ways memorable. 

"Some kindly references have been made by some of 
the speakers to the little I was permitted to do in con­
nection with ' the laying of the Atlantic cable. That 
was a great work and a great monument to a great 
American. Others helped in the work, but Americans 
I!lU

'
st never forget, as the world will never forget, tho 

name of Cyrus W. Field." ( The mention of his name 
caused great applause. )  

Lord Kelvin then described the cable o f  1858, which 
operated only for three weeks, the various disappoint­
ments that followed the final completion of the suc­
cessful cable in 18.65, of its breaking in two, and the 
difficulties encountered in grappling for it and its final 
repair, and how he acted as assistant electrician to 
Mr. Varley on board the "Great Eastern" in its com­
pl etion. He then continued : "Science has advanced 
greatly during the years along all lines, and one of the 
greatest achievements is that of Marconi and wireless 
telegraphy. It  is a great achievement to send a mes­
sage inland from 100 miles out at sea, or for several 
hundrell miles. The work that he has done indicates 
that the time will come when messages will be sped 
over the ocean without an intervening wire. But, my 
friends, we must not forget the great achievement 
which gave us sub-marine telegraphy, which will con­
tinue to serve us well even with wireless telegraphy as 
a commercial success. 

"As I said before, Americans of all {lthers, must not 
forget the work of Cyrus W. Field. I always got in­
spiration from the time I first came to America. The 
first time I landed on this continent was in 1866, and 
my landing was ' in Newfoundland. One might not 
believe it, but I got wonderful inspiration from New­
foundland. Ten years later, I came over to your Cen­
te�nial ExpOSition and America had given to the world 
then a triumph of science in the telephone. I got in­
spiration on that visit from meeting and talking with 
Alexander Graham Bell. 

"The next time I came was in 1884 and then I found 
the great achievement of Edison perfected, and New 
York as bright by night as by day through his inven­
tion." Great applause here interrupted the speaker, 
which did not subside until Mr. Edison rose and bowed 
his acknowledgments. 

Lord Kelvin spoke finally of the inventions which 
made possible the transmission of power at high volt­
age and the harnessing of Niagara. Of thi s  he said : 

"Beautiful as that wonderful work of nature is, ' it 
would be more beautiful still if those waters fell upon 
turbine wheels every one of which was turning the 
wheels of industry." 

After the address -the audience walked across the 
stage and shook hands with Lord and Lady Kelvin. 

• • • • •  

An . unusually interesting discovery has been made 
at Stanford Bishop, England. Dr. James Johnson, 
the eminent antiquarian, has found an old oak chair 
in the village church, which is said to be the most 
perfect example of ancient British carpentry extant. 
It is believed to have been used by St. Augustine at 
the synods held between A. D. 590 and 603. The chair 
is made entirely of oak, without any form of iron 
work. It is  oblong in shape, the outside measurement 
being 32 inches in length and 22 inches in width. 
Four massive posts, with two boards on each side 
mortised into them, form the supports. The seat is 
26 inches in length and 18 inches in width, and ap­
pears to have originally been 2 inches in thickness. 
It is  movable like the lid of a box ; the hinges being 
two round tenons inEerten into mortise holes in the 
rear postS'. The construction of the chair is similar 
in many respectEl to a Roman ElQUum, or chair of 
authority. 
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UNDERGROUND ELECTRIC RAILWAYS ABROAD. 
BY FRANK C. PERKINS. 

Underground electrically-operated railways have 
been running in Europe for a number of years, and at 
the present time the large cities in this country are 
taking up this problem with a great deal of energy and 
with every prospect of great success. The New York 
Rapid Transit Tunnel is  well under way and when com­
pleted will give this city one of the finest express 
el ectric railway services in the world, greatly reliev­
ing the crowded down-town elevated and surface sys­
tems. The Boston subways are now being extensively 
used and a new tunnel under Boston Harbor will serve 
both the elevated and surface electric lines. In Lon­
don and Paris underground electric roads have been in 
use for quite a long period with great success, and 
although some of the disadvantages of the small-tube 
tunnels have been quite' serious, they are now being 
overcome in the larger subways and tunnels being 
constructed in this country as well as in Europe. 

The terrible collision in the tunnel of the New York 
Central, whe're steam locomotives are employed ( due 
to the smoke and inability to distinguish signals ) ,  
shows up the advantages of electric propulsion for th1i'l 
class of travel so well that undoubtedly this and other 
tunnels now using steam will soon be equipped with 
electric apparatus. 

The Liverpool catastrophe, wh,ere a train was burned 
and several lives lost in one of the tubular tunnels 
operated by electricity, also shows that accidents are 
possible, unless the greatest precautions are taken, 
in the electrically-operated tunnels. The creosoted 
sleepers were burned ' and the train, although a low­
tension current was used, was destroyed. It is  stated 
that the Liverpool line 'has its motors at the ends of 
the train connected in series, the whole current pass· 
ing from one end of the train to the other. while the 
Central London trains are operated by electric locomo­
tives, or by motors, also at the ends of the trains, 
but worked in parallel, only a small controller current 
passing the length of the train. The small-tube rail­
ways are criticised as most dangerous when a break­
down occurs in the tunnel, as the trains fit the tunnel 
so closely. In order to allow the passengers to get out 
at the side in case of a breakdown, a much larger 
diameter is required, which increases the cost by many 
millions of dollars, since the amount of excavation in­
creases rapidly as the size of the tunnel increases in 
diameter. 

The tendency is  to use larger tunnels in this coun­
try as well as in Europe in the most modern construc­
tion, even at an enormous increase in cost. The sub­
ways and tunnels in Buda Pesth and Berlin are of par­
ticular interest as the former represents an installation 
which has been in successful operation for some time, 
while the latter is  just being completed and is of much 
importance on account of the close connection it  has 
with the elevated railways in that city, the combina­
tion of an underground and overhead structure prov­
ing a most practical solution of the rapid transit ques­
tion in Berlin. 

Our illustrations of the Buda Pesth underground elec­
tric railway show the street entrance as well as the 
interior of one of the subway stations, one of the elec­
tric motor cars, and the entrance to the tunnel with thE' 
overhead electrical conductors in view. The entrance 
and stairway herewith shown, are located at the sta­
tion Franz-Deak-Platz, and the underground station is 
situated at Octogonplatz. The tickets are sold at the 
stations and collected on the trains, which make a 
complete run in about 10 minutes, the speed being from 
20 to 30  kilometers per hour. The cars are constructed 
of a height to best utilize the size of the tunnel, fitting 
the same with as little clearance as possible with 
safety. The overhead devices for conveying the cur­
rent from these conductors to the motors of the cars 
are seen in the illustrations. These devices, which take 
the place of the trolley pole and wheel, are mounted one 
at each end of the car, the springs and levers as seen 
being placed at the side of the car frame. Along cer­
tain parts of the underground line bare feeders are 
run on insulators on the roof of the tunnel. 

There are special circuits run for signals, light and 
telephone service, all of which are carefully laid to in­
sure safe running of the trains. Electric incandescent 
lamps with double refiectors are used throughout the 
subway at distances of from 10 to 20 meters apart. 

'l'he line of tunnel is about 4 kilometers long, the 
inner clearance breadth being 6 meters and height not 
quite 3 meters, iron columns separating the tracks, as 
in the case of the Berlin tunnel. These iron columns 
rest on stone foundations and are about 4 meters apart. 

As will be seen from the illustrations, on the top of 
the columns and running along the tunnel are placed 
I-beams from 0 .32  to 0 .35  meter high, these supportins; 
the transverse I-beams, which have their ends resting 
on the side walls. The'se I-beams are placed 1 meter 
apart. The ' space between the beams, as seen in the 
illustration, is  filled in with beton, and the whole tun­
nel is surrounded with asphaltum felt. The cars seat 
28 passengers and have standing room for nearly as 
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many more. They are 12 meters long, a trifie over 2 
meters wide, and each is equipped with motors of 100 
horse power. 

This construction of motor cars contrasts very 
strongly with the latest type of underground motor cars 
used on the Berlin elevated and subway line. The 
trains  in the Berlin tunnels consist of three coaches, 
the two end ones only being equipped with motors. 
The total number of passengers per train is 120 to 130: 
and the whole train weighs 72 tons, each car weighing 
about 24 tons. The cars are mounted on two trucks of 
two axles €'ach, the motor axles being connected by 
single reduction motors wound for 750  volts. These 
motors take a current of 1 , 000 to 1 ,200 amperes at this 
potential, driving the train at a rate of 30 kilometers 
per hour. The cars are 12 .7  meters long, 2.36 meters 
wide and 3 .18, meters high. The trains have a 5-min­
ute headway and pass through the city of Berlin nearly 
east and west from the Zoological Garden to the War­
saw Bridge. 

Some of the details of  construction of this subway 
were given in the SCIENTIFIC AMERICAN, page 84, vol. 
lxxxiv.,  No. 6, as  well as information in reference to 
the route. The stations are reached by means of stair­
ways which are supplied with ornamental balustrades, 
and as the depth is only 3.5 meters  the stations are 
easily reached without fatigue. The stations are well 
equipped and agreeable, being brilliantly lighted by 
electric lamps and lined throughout with cream-colored 
porcelain tiling. The height of the Berlin tunnel is 
3.3 meters above the rails, while the total width from 
wall to wall is 6.25 metets ;  at the curves the tunnel is 
much wider. 

, The gage of the rails in the Berlin tunnel is  4 feet 

REPAIR CAR. 

8 '1.. inches, and the current" is taken off from the third 
rail by means of a shoe indicated hi ' Fig. 5 showing one 
of the cars. 

The tunnel is  constructed of cement, with I-meter 
walls. It  is made water-fight with asphalt felting, 
which has proved so effective in the Buda Pesth subway. 
The roof is  supported by iron I-beams 1 meter apart 
resting on the side walls and iron columns in the cen­
ter similar to the construction described above for the 
Buda Pesth tunnel. Between these beams cement arches 
are constructed and leveled off on top by means of a 
layer of CEment, above which is laid a water tight cov­
ering of asphalt felt, and above this the pavement. 

The Boston Harbor tunnel is an arched monolithic 
concrete structure for two electric railway tracks and i s  
much larger than the Berlin or Buda Pesth subways. The 
Boston Harbor tunnel is  20 feet 6 inches high and 23 
feet 4 inches wide inside, and a 2-inch space has been 
resE'rved inside for a porcelain or other finishing treat­
ment to give a more pleasing appearance. The arches 
and walls of thi s tunnel are 33 inches and the invert 
24 inches thick. 

The rails used in the Berlin tunnel are 180 milli­
meters in height and weigh 43 kilogrammes per meter 
length. The rails are laid directly on the girders with­
out the use of sleepers, and are unsupported for 1 . 5  
meters. Hardwood blocks are used to inSUlate the rails 
from the iron structure, and between the rails and the 
wooden blocks layers o f  felt are used. 

• t • •  
A pumping engine in a Birmingham Canal station 

was recently removed after having been in continuous 
use for 120 years. 
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Engineering Notes. 

The effect of machinery on wages is well exemplified 
by the following figures : At one time in the United 
States a roller in a rail mill, rolling iron or steel rails, 
received about 15 cents per ton, turning out from 75 
to 100 tons per turn. To-day, on some of the modern 
steel rail mills less than 1 cent per ton is paid for 
doing the same work, and yet by the end of the yea r 
the roller in the rail mill can make as much money as 
he did under the old method of working. At one time 
45 cents per ton was paid for heating iron for making 
iron rails. To-day, through the use of the improved 
methods, very little more than Yz cent per ton is  paid 
for doing the same work, and yet the wages received 
are better than they were at that earlier time. 

In a dispatch to the British Foreign Secretary, dated 
December 31, covering a number of reports received 
from railroad officials, the British diplomatic agent and 
consul-general in Egypt, Earl Cromer, draws the gen­
eral conclusion that the main reason why so many or­
ders for railroad plant have recently been given to the 
United States is that the American firms have been 
able to execute them with extraordinary rapidity. 
Where special designs are required Earl Cromer finds 
that the British firms can hold their own. In  quality 
of workmanship the British locomotives are said to be 
superior to those of America and Belgium, while in the 
consumption of coal they are superior in economy to 
the American engines, though not over the Belgian. 
It is  said that a series of trials of American and Brit­
ish freight passenger engines conducted by a repre­
sentative of the Baldwin Locomotive Company and a 
locomotive inspector of Egyptian railroads show that 
the American freight engines consume 25.4 per cent 
more coal than the British, while the latter drew 14.2  
per cent more load.  With the same load the American 
passenger engine consumed 50 per cent more coal than 
the British. No doubt these figures are correct. But 
the question always remains. have the American loco­
motives been operated as they would be operated in 
America, to their utmost capllcity ? 

Nickel-steel alloy of 36 per cent nickel has the least 
coefficient of expansion of any known metal, being only 
one-thirteenth that of iron, or about 0.0000005 for 1 deg. 
F., says Machinery. This remarkable freedom from 
vari ation of length under a variation of temperature 
has caused the quite general adoption of nickel-steel 
of about the stated percentage of alloy for the pendu­
lu� rods of high-grade clocks. With the nickel-steel 
rods no means of compensation for variation of tem­
perature is necessary, the slight change:; in the brass 
bob compencating for the ch'lllges in the length of the 
rod. Nickel-steel also has the valuable property of 
resisting oxidization or  rust to a remarkable degree. 
It may be ('xposed for weeks to conditions which would 
qu ickly coat ordinary i ron or steel with a thick coating 
of rust, WIthout showing more than minute specks of 
rust. If nickel �hould ever be discovered in quanti­
ties sufficient to greatly cheapen its present cost, it 
would have an important influence on future steel 
""" ,""in", " nick,I,,'o,1 would b, go'''1'
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because of its toughness, superior Etrength a .  -
dom from rust, the great diEintegrator of moder . '  I 
structures. Railway rails having an alloy of 3 '  r' 
cent of nickel would requi re practically no allowa e 
for expansion between the ends, since the total expan­
sion of a mile of track from 20 deg. below zero to 100 
deg. F. would be only 3 .8  inches. 

. ,  . . . 
The Cur:.:eut Su pplement.  

Little enough is known of the engineering work done 
in the Far East. For that reason an i llustrated article 
in the current SUPPLEMENT on the head works of the 
Mandalay Canal built for irrigation in Burma shouln 
prove of considerable interest. Mr. Walter F.  Willcox, 
chief statistician of the methods and results of the 
Twclfth United States Census, tells how the United 
States governmen t estimates the millions by which 
our population is numbered. How accidents are , sci­
entifically studied has been mad e the subject of an ar­
ticle by Dr. J. Howe Adams. Some curious types of 
bicycle brakes are described in an article which is il­
lu strated very fully. A discussion of the sanitary con­
dition of New York streets is  a matter that deserves 
attention ; for that reason an article on the subject is 
rather timely. Perhaps the most important article in 
the current SUPPLEMENT is an admirable account of 
electrical furnaces by Bertram Blount. The article 
comprises several installments which will appear 
serially in the SUPPLEMENT, and is very fully illus­
trated by the best known types of furnaces. A very 
daborate account of arti ficial limb-making narrate's 
curiously, ar.d interestingly the history of a strange 
craft. The usual Consular Notes will be found in the 
SrpPLEMENT. 

The German Naval Department has contracted with 
the Vulcan and Germania shipyards for two battle­
ships, each of 13 ,000 tons displacement, which must 
be ready for service in 1906. 
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THE SISAL INDUSTRY IN THE BAHAMAS. 
BY S.  HARBERT HAllILTON. 

While on an exploring expedition through the 
West Indies your correspondent made a point of  
carefully inqUlrlllg into the sisal business. To 
this end the largest plantation on the i sland of New 
Providence was visited. This is  the property of Mr. 
F. M.  Menendez, who kindly furnished most of the 
following facts. Considerable judgment has to be ex­
ercised in the selection of land, which is worth 
from $5 to $15 an acre. The young plants are set 
out at intervals of several feet. 
They are usually quite tiny-not 
larger than one's hand. In three 
or four years the leaves have at­
tained a length of three or four 
feet. Now the harvest is  ready. 
All the outside leaves are cut off 
close to the ground, leaving three 
or  four around the center. The 
shining green blades are loaded 
into carts and hauled to the fac­
tory. Here an interesting process 
commences. The heavy green 
leaves are fed into a machine, 
driven by a 24 horse power oil en­
gine. Two rapidly revolving wheels 
set with brass knives quickly tear 
the green pulp from the strong 
fiber. The pulp is washed away 
by about a thousand gallons of 
water running through the ma­
chine per hour. Each leaf con­
tains but from 3% to 4 per cent of 
fibe r ;  as the leaf is only in the 
machine a few seconds it is  pos­
sible to make with this equipment 
about three-quarters of a ton a 
day. From the machine the wet 
fiber is carried to the drying 
grounds, where it is allowed to bleach in the sun. 
When it is dry it is brought into the warehouse in 
masses of shimmering white fiber, 3 or 4 feet long. 
Here it i s  baled under a pressure of some thirty tons 
in bales of four or five hundred pounds, to be ship­
ped to twine manufacturers in the States. 

In examining the sisal fiber, a single strand of 
which will sustain a strain of nine pounds, it seems 
that surely some use could be devised for it which 
would insure a market price of more than 9 cents .a 
ponnd. At first sight one would imagine that it 
might be woven like flax ; a more careful study shows 
that the diameter of the strands varies from butt to 
tip of · leaf. It does appear, however, that the shorter 
and poorer qualities which bring but 5 cents a pound 
could be used to give strength to shoddy, and in pre­
paring an untearable paper. 

Over 95  per cent of the sisal plant being waste, 
it is  immediately suggested that the huge piles of 
green refuse lying about the works should be put to 
some use. This is  done to some slight extent by using 
'I' . .  ·. · · . ···.·. ·.�.· .. f

·

·)�rtilizer. An analysis of the ash of S')me of , 
t . erial showed it to consist largely of carbon-a, ' ' . . 11,. , lime and . 
m . sium, with 6 
to ' 1 per cent of po­
tassium salts-a val­
ued constituent of 
fertilizers. Mr. Men­
endez at the present 
time has chemists 
investiga1ting this 
refuse, and it  is  pos­
sible, as it readily 
ferments, that thi's 
waste product may 
prove a valuable 
source of both alco­
hol and acetic acid. 

M E C H A N I S M  FOR 
PREDICTING THE 

TIDES 
BY D.\Y ALLEN WILLEY. 
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all of the American seaports, as well as for some of the 
more important foreign harbors. In constructing it, the 
inventor utilized data or components of tide observa- . 
tion s which had been gathered for a period of years, 
and arranged the parts to correspond with various 
lunar changes and other phenomena which affect the 
tides. Briefly described, the device is  a mechanical 
computer which solves the geometrical p roblems aris­
ing in this division of government labor. 

The tide predictor performs its work with such ac­
curacy that comparison of its records with observa-

A SISAL PLANTATION. 

tions taken at tide occurrence show its greatest devia­
tion to be less than three-tenths of a foot and the 
variation in time seldom more than five minutes. As 
a substitute for human labor it is estimated that the 
machine does the work of fully forty mathematicians. 

In the . construction of the machine, two brass plates, 
16 inches wide and 22 inches in height to support the 
wheel work, are placed in a vertical position about 2 .5 
inches apart, the edgl:ls of which are seen in Fig. 2, 
which is a side view of the machine. Nineteen of the 
principal components or estimates are provided, each 
component being represented by an individual axle 
connected with a crank and pulley. All of these axles 
are ,connected with what might be termed the operat­
ing a.xle, which is located in the lower part of the 
predictor, and is moved by the crank seen projecting 
from the left hand side of the case. 'rhe small chain 
fastened to the pulley on the right hand side of the 
case ( Figs. 1 and 2 )  passes over all of the pulleys o! 
the several tide components connecting with the slid­
ing frame seen in Fig. 1 on the right side of the case. 
A second chain also passes over the pulleys represent­
ing the tide components, and with the one already 
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noted is used to adjust or set the machine for predic­
tion for a certain port. In making the adjustment it 
is necessary to use the triangle in geometrical calcu­
lation. This is  completed by the action of the chains 
upon the sliding framework seen in Fig. 1 at the left 
of the two vertical indicators or scales. The slit in 
the bar of this framework determines the sides of the 
triangle. 

All of the machinery is moved with the left hand 
by means of the crank represented on the left side of 
the machine. This crank turns the horizontal axle 

passing from side to side, most vis­
ible in the lower part of  the front 
view. By means of a connection be­
tween this axle and two upright 
shafts, one of which is seen in 
Fig. 2 ,  the one on the left is 
made to turn twice in a lunar day, 
and the one on the right, once 
in lunar day. By means of a con­
nection of three wheels and an end­
less screw between the shaft and 
each of the axles of the semi-diur­
nal tide-components, which are all 
arranged on that side, each of these 
axles is made to turn in its proper 
relative period with regard to that 
shaft. 

Th!l index on the dial, Fig. 1, 
pointing to 'the left a little below 
the figure 9, is the lunar index. 
'l'he other index pointing to 11 is 
the solar indeJi., which indicates the 
solar time. When this points to 12, 
and the small index directly below 
the center points downward, it  is 
midnight ; but if the small index 
points upward it is noon. Al-
though the lunar index moves ac­
cording to lunar mean time, 

yet it does not point out this time on the dial, but 
indicates the phases of the mean lunar tide, and the 
hi gh water of this tide occurs when the index points 
to 12 .  It consequently points out the lunar time 
which has elapsed since the last high water of the 
mean lunar semi-diurnal tide. 

The longer index, in the upper left-hand corner, 
Fig. 1, moves around the circle in three hundred and 
sixty-five days, and keeps a record of the day of the 
year. Between the other end of the axle which con­
trols this index and the axle of the small toothed 
wheel between the two scales on the left of the face 
of the machine, there is a connection by means of a 
small crank and a rod which turns the latter axle a 
little, by which the annual inequality of mean lilVel 
of the sea is taken into account. During one part of 
the year the left scale i s  thrown down a little and the 
other up, the effect of which is to increase the read­
ings of both high and low waters. During the other 
part of the year the effect is the reverse. The 
smaller index is  used in setting the axle and crank in 
accordance with the epoch of maximum of this an­
nual irregularity. The index of this and the indices 

of the other three 
dials in the other 
corners are con­
trolled by means of 
connections between 
their axles and the 
horizontal shaft be­
low, turqed directly 
with the left hand 
by means of the 
crank attached to it. 
The thermometer is 
no essential part of 
the machine, but is 
placed there because 
it  is a convenient 
place to keep a ther­
mometer to give the 
temperature of the 
room, also, because 
it gives symmetry to 
the face of the ma­
chine. 

The machine for 
predicting the tides 
for a given period, 
used by the United 
States Coast and 
Geodetic Survey, is 
the invention of the 
late William Ferrel, 
who was connected 
with the serVice. It 
will make predic­
tions two and three 
years i n  advance, as 
desired, and one ma­
chine is so arranged 
that it will make the 
necessary mechanI­
cal caleulation� :for F1i. 1.-iIDE·PREDIOUNG MACHINE j FRONT VIEW. Fig. 2.-SIDE VIEW. 

After the machine 
has been "set" to 
make predictions for 
a certain port, the 
operator first turns. 
the crank with the 
left hand until the 
lunar index comes 
in conjunction with 
one end of the 
needle pointing be­
tween 12 and 1 on 
the center dial in 
Fig. 1. ' If this is the 
u p p e r  e n d, the 
solar inde� t h e  n 
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points out the time of the first high 
water, and the index on the left 
hand side of the face of the ma­
chine, read off on the left part of 
the scale, gives the height of this 
high water. Then by turning until 
the lunar index comes in conjunc- ­
tion with the lower end of the 
needle, the time of the next low 
water is  given. The solar index 
pOints out the time of this low 
water, and the index on the side. 
read off now from the right hand 
part of  the scale, gives the height 
of this low water. Turning until 
the lunar index comes in conjunc­
tion again with the upper end of 
the needle, gives the time of the sec­
ond high water, the height of which 
is read off as before. Thus the 
computation is m a d  e throu !!h 
the year from 
high to low 
and from low 
to high water, 
by reading and 
recording the 
results as read 
off. W h e r  e 
the range of 
the mean tide 
is less than 
about 5 feet, 
as is the case 
mostly on all 
stations sou.th 
of Cape Cod, 
the pulleys on 
the .cranks can 
be thrown out 
to double the 
distance of the 
-a m p I i  t u d es, 
a n d  t h e  
heights then 
read from the 
inner 
tion 

gradua­
of the 

scales, which is 
two inches of 
the scale to a 
foot of tide. 
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EXTERIOR OF A PUEBLO HOUSE , ZUNI. 

DISTANT VIEW OF THE TOWN OF ZUNI 

THE TERRACED HOUSES OF ZUNI-A VIEW .INSIDE THE CITY. 

ZUNI, AN ANCIENT CITY OF 
THE PUEBLOS. 

High up on the western slope of 
the Sierra Madres, between 7,000 
an d 8,000 feet above sea level, 
stands Zuni, the ancient city of the 
Pueblos. Silhouetted in red against 
the clear blue sky, with a back­
ground formed of the turquois-tint­
ed mountains, and in the nearer 
distance, across the precipitous val­
ley of Ta-ai-ia-lo-ne, the sacred 
thunder mountains of the Pueblos, 
this city of the past is a picture 
that takes more than ordinary pen 
or brush adequately to describe. 
The terraced buildings are the color 
of  the Sierras and are built of it­
red sandstone slabs mortared to­
gether with red adobe clay-and 
their square, fortress-like appear­

ance gives to 
the town a 
t r u l y  C O ll ­
manding afT 
pect. There i s  
nothing else 
in the world 
like Zuni, for 
without, and 
from within, it 
p r e s e n t s  a 
scene difficult 
to d e s  c r i b  e. 
There are nar­
row, winding 
ways, irregu­
l a r - s h a p e d 
plazas, all o f  
w h i c h have 
c h a r a c­
teristic names; 
while oddly­
costumed fig­
ures are seen 
winding noise­
lessly through 
the streets, the 
women carry­
ing on their 
h e  a d s  great 
earthen jars of 
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water, the last a feature' suggestive of the Orient. 
There are ladders everywhere ; for though the houses 
beneath have doors, those that form the superstructure 
are not entered through those below. Above all the 
roofs are seen numerous clay chimneys, built in sec­
tions, and looking for all the world like the graded 
array of  pots in a china store ; while, oddly enough, 
they form the flues for what are practically the count­
erpart of the great, old-fashioned New England fire­
place. A single slab of stone placed above the fire 
serves as a stove. Tables and chairs there are none, 
but Pueblo and Navajo rugs and blankets curtain the 
walls and carpet the floors. 

In intelligence the Zunis rank with the Toltecs, Az­
tecs and Incas. Like them they have always dwelt in 
fixed abodes. One commendable feature of this people 
is the high pinnacle upon which they place their wo­
men. With them the woman is no drudge, as  she is 
with the other American aborigines. She is never al­
lowed to do the degrading work of the field. She car­
ries the water and attends to the home, which, by the 
way, is  her own, and from which, is she is so minded, 
she has the right to turn away her husband.  The 
Zunis are the strictest monogamists, and while it is 
true that there is no modesty, as civilization under­
stands it, in Zuni, yet there is  no immorality. The 
Zunis are sentimental in the extreme and marry at a 
youthful age. When a youth is wooing a maiden, he 
will go and sit before her with his back turned to her, 
and untwine his head cloth. She rejects him by soft­
ly stealing away, or accepts him by running her hands 
caressingly through his loosened locks. 

While they possess no written language iike ·their 
South and Central American ' contemporaries, they have 
an unwritten literature that has come all the way down 
from their mythical beginning, verbatim. The Zunis 
never forget. ' ·It may be that reliance on the written 
words is the cause of the' inferior powers of memory 
of the lettered peoples. 'fhe Zuni bible has four differ­
ent divisions or books 81f1it . each book is  divided into 
four chapters, as it were. Half a dozen of the brightest  
youths of each generation are selected to  serve the less 
fortunate as their books. DJ;l the minds of these are 
written, beginning at t�e age ' pt tw�lye, tlie words of 
the sacred book. With . '� '  common folk all this is 
Greek, for it is transmitted)ili original Zuni, old Eng­
lish as it were, in order that �yery single 'syllable may 
be preserved intact. ' ' . ' 

Once the Zunis were stron,g in numbers and fort­
resses, but disease has thinned them down, and theY.' : ' 
have also been reduced by privation, resulting in some 
measure from their own confinement in a barren reser­
v,ation, to the present number of scarce a thousand 
souls. Of late years they have broken down the bar­
riers of seclusion and exclusion, that were a mark'lld 
characteristic of the race. Until 1878 only one white 
man had ever dwelt in the place, and his stay was 
made not of ' his own volition. He was. a cross-country 
mail carrier who was taken in by thll Zunis and nursed 
during a sickness. On his recovery he was not al­
lowed to leave the city. After months of search the 
unfortunate postman was traced to Zuni, and only on 
demand from a battalion was he delivered up. The 
stories told of the Zunis by this man found their way to 
the East and led to a scientist who became i nterested 
in them giving his life to the fascinating study of these 
people. This was F. H.  Cushing, of the Smithsonian 
Institution ; whose voluminous report was not published 
until after his death. He left Washington for Fort 
Wingate in the latter part of the seventies, and in the 
fall ventured, usually unaccompanied, from time to 
ti.me. to Z��i, . and gaining their admiration and respect 
he �as 'finally allowed to enter the tribe. He was 
adopted by one of the governors and was required to 
dress, grow his hair, and live as they did, the people 
even urging him to !parry into their tribe in order 
that he might inheriChis foster-father's high position. 
'Ihis he refused ' to do, but later, when he took six of 
the great Chiefs to Washington, he selected a white 
bride for himself, 'who also became a. member of the 
tribe; , The Indians were so much impressed with 
what' .they saw on their journey that they offered Cush­
ing tlie highest position in the tribe. "The white men 
are gods," said one of , them. "It is a pity they have 
to live :b;t .eating of the earth as we do." 

CU$hlng returned to Washington after a stay of over 
five �r�" ,�itli ' this remarkable people ; but he had 
becoln\tl:" completelY invalided by the coarseness of the 
food ;fiii.'d the. various hardships he had undergone for 
the sake of science, and his death, which took place a 
year and a half ago, is attributed to these privations. 

The Zunis are cruel in SOm"e respects, but in their 
interc01irse among themselves they are courteous and 
would make admirable models for some of our civilized 
white communities. They never lose their tempers, 
nor d6 they discuss matters in violent tones. They 
consider it beneath their dignity to strike a fellow 
tribesman. The children are remarkably obedient, a 
fact which may be accounted for somewhat by their 
custom .ot killing the worst child in the village at a 
certain anniversary feast. They refuse to be taught to 
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read and write, and the two school teachers that now 
dwell with them can do no more than train them to 
sew and perform various . domestic duties. Nor will 
they take up our religion. Their religiOUS u"nces of 
supplication to the various gods and their dances of 
thank offering are numerous, but the great dance of 
the year is  one that is held under the full moon of the 
month of May. 

In the ' morning· the Mudheads appear. These are 
naked performers with great clay masks over their ,  
heads, who rush through the streets shooting arrows 
into the hides and furs and feathers that are thrown in 
front of them. Subsequently these serve as clowns 

' to the dancers. As  a substitute for the sacrifice of the 
child, which was, of course, prohibited by the United 
States government, a band of fantastically garbed 
pri ests rush through the streets, carrying long switches 
which they lay unmercifully. on anyone they happen' 
to catch. At noon a number of dances, in which every 
god is  impersonated, take place in the colosseum-like 
dance place, in which the natives who are not partici­
pants sit and applaud. The woman from the moon, 
the echo god, and the sun god are the most interest­
ing. The echo god follows every utterance of the 
others a brief space of time thereafter, and he does it 
wonderfully well . 

A feature which speaks strongly in favor of this 
curious people is, that unlike the nomadic Indians, 
with which the people of the United States are more 
familiar, they are very cleanly 'in their , habits, an ex­
tremely important point when we · remember , that the 
Zunis always live in fixed habitations. Their food con­
sists of curious paper bread, which is made by pulveriz­
ing grain, making it into dough and spreading it with 
wonderful evenness over slabs of stone. The bread 
bakes very quickly and is rolled into shavings, in which 
form it is eaten. Locusts are gathered every morning 
at sunrise, enough being laid by for each day's needs. 
They are roasted to a rich brown color and eaten. At 
the foot of the mountain on which the city stands, is 
a small salt lake, and in the neighboring valley a peach 
orchard which produces very fine fruit. Indian, corn 
and maize grow fairly well under tlie hands of the 
Zuni s, and the government can confer no greater boon 
upon them than by doing soine work of irrigation, or 
at least by ' the construction of reservoirs ; for it is a 
fact that the "water gO.d," who is their chief divinity, 
showers his blessing upon them barely once a year. 

. ' .. . . 
W eather Du�eau WlrelelO .. Telegr n pll y. 

The Weather Bureau has Jong been experimenting 
with suitable instruments for the transmission of wire­
less telegraphic messages. Recent experiments made 
by Prof. Willis B.  Moore, the Superintendent of the 
Weather Bureau, have demonstrated the feasibility of 
the new apparatus which the Department of. Agricul­
ture wi ll probably adopt. Prof. Moore stated that over 
water of  wide expanse wireless messages could be sent 
accurately and quickly, and more rapidly than if wires 
were used ; but that it  was a matter of some doubt 
whether aerial communication would prove very suc­
ceEEful on land. The Department used a new wireless 
receiver, ip. which a telephone i s  employed. The re­
cent experiments showed that this apparatus operates 
faultlessly and rapidly. Prof. Moore states that he 
sent a message which, to be transmitted over a wire 
by electric telegraph, would require two or three min­
utes, and which was sent without wires at about the 
fastest rate of wire telegraphy over a land wire. What 
the particular construction of th'e Department's wire­
less telegraphic' apparatus may be, has not as yet been 
disclosed. 

• • • • • 
Lord K elvi n .on til e Metric SY8telD. 

The House Committee on COinage, Weights and 
Measures, which is now considering the advisability of 
adopting the metric system in the various departments 
of the United States government, had two distinguish­
ed witnesses before it recently in the persons of Lord 
Kelvin and George P. Westinghouse. Lord Kelvin ad­
vocated the passage of the bill warmly. He remarked 
that he had long hoped that England would take the 
lead in this matter. If  the United States were the first 
to adopt the system he had no doubt that England 
would soon follow suit. He was glad to see that · the 
committee intended to allow a suitable time for the 
adoption of the standard before making it effective in 
order that the public at large might familiarize itself 
with metric terminology. Mr. Westinghouse also ad­
vocated this system. 

• I • • • 
Camden, N. J. ,  will have a new Shipbuilding plant 

soon, which will be quite as extensive as that of the 
New York Shipbuilding Company. The latter is " situ­
ated at the lower end of the city, while the new one 
will be at Cooper's Point, which is  at the other end of 
the city's water front. The plant of the Tway Machine 
and Blacksmithing Company has been secured, and 
the work of rearing the new shipbuilding plant will. 
be begun at an early date. A marine railway, 'improved' 
drydocks and the most modern appliances will be used. 
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PROPOSED AlIIENDMENT OF T HE BRITISH PATENT 
LAWS. 

The British press is  at present quite a good deal 
exer( 1.sed over the proposed amendments to the British 
patent laws. The object of the proposed changes is to 
so moc1ify the existing laws of Great Britain as to place 
them upon a basis greatly resembling our present 
patent practice. It is  designed by the proposed 
changes to establish a system of examination closely 
resembling the examination conducted by our Patent 
Office after an application has been filed. When any 
change in existing conditions is proposed in Great 
Britain, it almost invariably leads to a controversy, 
which is often conducted with more or less acrimony 
aecor;ding to the degree of importance of the subject. 
The present instance is no exception, and it is with 
much of surprise that we note on this side of the 
water some of the objections offered to the pro­
posed amendments. Some of the opponents claim that 
it is impossible to make a search which will be at all 
complete, and if such a search is not complete, it is  of 
little or no value. It is contended by those who favor 
the bill that no search, however exhaustive. it may be,. 
can be absolutely complete, and that a search for fifty 
years through the patent records without doubt in 
many cases is ,not half complete, however carefully 
it  may be made, but that · such

' 
a search may be sup­

plemented by an independent search on the part of the 
inventor if he wishes, and although the search may 

, not be absolutely complete, that such completeness is  '
. �'nlY a matter of degree, but  that it  is desirable,· al­
though the result may not be absolutely determinate 
o-r i:p.fallible. 

The great success which has attended our own prac­
tice with reference to the Patent Office search is, we 
believe, sufficient ground for the belief that the pro­
posed legislation will be carried to a successful term­
ination. The method of conducting an examination 
in the United States Patent Office iS, in the main, very 
satisfactory. It is  difficult to understand, however, 
how the British Patent Office will be able to carry out 
a sufficiently thorough examination for the small extra 
fee of $5 which it  is proposed to charge for the addi­
tional work of making the examination. It seems 
doubtful whether the British Patent Office could be 
made self-supporting for the fee charged, if  the ex­
aminations are conducted 011 a basis as thorough as 
that in the United States Patent Office. 

Not long ago a deputation called upon Mr. Gerald 
Balfour with the object of having' a clause inserted in 
the bill, which would necessitate the technica.I work­
ing of a patent within a certain definite period. The 
object · of thi$ feature of the bill would be to establish 
promptly a new manufacture, or to have the patent 
become void or voidable, owing to the failure to 'Work 
the patent in the time prescribed. A recent issue 
of Engineering, iIi a comment upon these statements, 
says that "the legislation of practically every impor­
tant industrial nation, save that of our own country, 
has a provision to secure this ( working) either di­
rectly or indirectly." It  then naively remarks that 
"in the United States the high tariff serves toward 
this end � while in many other countries there are pro­
visions in the patent law for voiding a patent if it is 
not worked in that country." It will probably strike '
our readers as a matter of news that the high tariff 
serves to operate in the same manner as a working 
clause in . other patent laws. We have been accus­
tomed during the . past forty years to hear all sorts of 
benefits or evils saddled upon the poor tariff statute, 
but this is the first instance in which we have heard 
a claim of· this character put forward. It is  certainly 
a most interesting and' in-genious contention. The 
same article also . puts forward the statement that 
"while giving our 'German friends every credit for the 
enterprise they , have

· 
ShQWll . in., �stapliShing industrial 

research labOratories, there can" be · little doubt that 
they have also benefited greatly by "th.eir patent legis­
lation, wnich .helps their traders enormously by mak­
ing patents voidable if not worked within t1i�' �IDJlire." 
We can hardly believe that the succ¢ss of the Ger­
man chemical industries is due to the fact that their 
patents become voidable after a failure to w()rk them 
within the. empire, and that the English chemical in­
dustry has languished owing to the . fact that they 
have failed to establish "a , Similar p�actice. We surely 
believe that sUch a condition of affairs has arisen frOm 
very different. causes, from the same economic causes, 
in facti which have enabled so many American il1-
dustrial producls to gain a firm , foothold in Gre�:t" 
Britaiti> One of the delegates, Mr. ,Joseph Lawrence, 
stated that "wh�n the ''r�notype', maChine was invente� 
fifteen years ago, he endeavored to obtain a license 
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to manufacture in England. This was refused, and be 
was subsequently obliged to pay £ 800,000 for the 
British rights ; while in Germany, the right to manu­
facture was sold on more advantageous terms, which 
eIiabled the German to enter and underbid the English 
manufacturer." These facts may be perfectly true, 
and may seem at first glance to have worked an in­
justice, but certainly such a condition of affairs can­
not be attributable to this particular feature of the 
patent practice. We are inclined to believe that the 
value of a patent is governed principally by the or­
dinary laws of supply and demand, and we believe that 
in many cases it would work a great and real hardship. 
to compel the inventor to introduce his invention at, 
perhaps, an enormous expense and sacrifice, or for­
feit the rights for which he has paid.  In many cases 
it is practically impossible for an inventor alone and 
unaided to introduce a patented invention. A vast 
amount of ,capital may be required ; it may be neces­
sary to establish an extensive organization in order 
to introduce the invention ; thosil who wish to control 
the patent may have a monopoly of such inventions 
and are unwilling to buy, and it seems a little hard 
to deprive the poor inventor of his rights sin;tply be­
cause he fails to put the invention into actual prac­
tice within a limited time. If  the invention is one 
of value and he is unable to introduce it himself, the 
time will surely come when some one will make him 
an offer, which it may be possible for him to accept. 
The inventor will then have received the reward of 
his invention, and the public will receive the benefit de­
rived from his labors. 

We are pleased to learn that before the deputation 
left Mr. Balfour, it was gravely remarked that the 
latter's reply proved "most unsympathetic." It is  to 
be hoped, therefore, that nothing more will be heard 
of the matter. 

. . .  � .  
ADJUSTABLE CLAW-BAR. 

The claw-bar here illustrated is deSigned more 
particularly for drawing rail-spikes, and, as the title 
indicates, it is so constructed as to permit rapid ad­
justment or removal of the claws when desired. The 
claws are straight steel bars of triangular cross-section 
whi ch enter corresponding openings in the claw-head, 
and are held in place by set-screws. The handle of the 
tool fits into an opening in the top of the head and is 
held therein by a set-screw at the side. Lips are form­
ed on the head outside of the claws and brace them to 
prevent spreading_ The base edges of the claws are 
beveled at each end- to permit slipping them under the 
spike to be drawn. 

As soon as the claws are worn out or become dull 
along their inner projecting edges it is a simple matter 
to unloosen the set-screws and make an exchange of 

ADJUSTABLE CLAW-BAR. 

claws, i .  e., to place the right claw in the left socket and 
the left one in the right socket, thus presenting new 
edges to the spike head. When the projecting ends are 
completely worn out the claws may be reversed in their 
scats, and when both ends are dulled they can be read· 
ily removed, the worn-out ends cut off, and then re-in­
sprted in the head, or they may be replaced by new 
claws whenever desired. 

By virtue of  their shape the claws can be easily 
passed under the spike-head, and when pressure is 
brought to bear on tlie handle the rounded heel of the 
claw-head forms an excellent fulcrUl;n on which the 
claws, are raised and the spike withdrawn from the tie. 
Mr. Thomas Woodhouse, of Leadville, Colorado, is the 
inventor of this adjustable tool. 

• I e  • 
George W. Gardiner, of Philadelphia, has devised a 

propeller-gear which consists of a frame arranged in a 
trunk formed in the vessel, adapted to be lowered be­
low the bottom so as properly to place the propeller in 
the water. If  the vessel be of the centerboard type, 
the trunk carrying the centerboard may be enlarged 
so as to also receive the propeller-gear. 
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ODDITIES IN INVENTIONS. 

COMBINATION REVOLVER AND DARK LANTERN.-The 
revolver shown in our illustration would be of in­
estimable value in case of an emergency at night. 
Its distinguishing feature lies in the small incandes­
cent lamp situated in a reflector tube placed immedi­
ately below the revolver barrel. ,  A pattery in the 

( 

COMBiNATION REVOLVER AND DARK LANTERN. 

handle of the revolver may be electrically connected 
with the lamp by a slight pressure of the trigger. 
Thus, should a man suspect a burglar in the house, 
he can use his revolver as a dark lantern to find his 
man and insure good aim before firing. As soon as 
the piece is fired the trigger returns to its normal 
position and separates the electric wires, thus afford­
ing the operator the protection of darkness. Mr. F. D. 
James, of Seattle, Wash. ,  has obtained the patent for 
thi s  invention. 

GOW-MILKER.-There remain in these days of in­
vention but few hand operations which cannot be 

A COW-MILKING MACHINE. 

far better performed by machine. Even the milking 
of cows is now done by a vacuum device. The ap­
paratus, comprises a can provided with an air-pump 
by which the air in the can may be exhausted to a 
certain degree of rarefication, as indicated by the 
vacuum-gage at the top of the can. A flexible tube 
is connected at one end with the can and at the other 
end with the udder of the cow by means of four teat 
cups. As soon as a sufficient portion of the air has 
been exhausted from the can the teats are placed 
in the cups and the stop cocks opened, which causes 
the teats to be drawn inward, making an air-tight 
joint. The suction then draw s  the milk through 
the hose into the can. A pneumatic ring in each 
cup prevents injury to the cow and an outer adjust­
able cylinder prevents the teat from being drawn in 
too far. The lower portion of each cup is glass, 
Which permits the operator to watch the proper 
working of the device. The pump and gage are ar­
ranged to be easily applied to any milk-can. W. R. 
Thatcher and N. W. Hussey, of Oskaloosa, Iowa, are 
the inventors of this apparatus. 

• • • • • 
AUTOMATIC DRIVE-GATE . 

A simple and inexpensive mechanism is shown in the 
accompanying . illustration by which gates for drive-

AUTOJU,TIC DRIVE-GATE. 

ways may be op'ened or closed from either side by the 
driver while he remains seated in his vehicle. The 
gate is hinged to a post projecting upward a consider­
able distance above the fence. At the top of this post 
is a cross bar extending in both directions parallel to 
the roadway and supported near one end by a standard 
against which the gate swings when opened. Mounted 
to swing on the hinged post is a weight-actuated lever 
to which is pivoted a sleeve sliding freely on the pintle 
rod of the gate. The lower pintle of the gate fit� 
loosely in an eye-bolt on the hinge post. It will read" 
ily be seen that by lifting up the weighted lever the up­
per pintle rod will be drawn back out of its horizontal 
position and be given a backward tilt. This, of course, 
will lift the gate off its latch, and since the center 
of gravity is changed the gate will swing around on its 
axis until it strikes the standard at the side of the 
road. The weighted lever is operated from the vehicle 
by a liord or draw-line passing through a pulley on the 
end of the lever and over pulleys on the cross bars. 
The depending ends of this draw-line are provided with 
handles, and are knotted just outside of the end pulleys, 
so as to prevent one end from sliding out of reach when 
the other is pulled down. To properly operate the gate, 
the draw-line should be given a smart pull, which will 
carry the weighted lever over past the vertical position 
and permit it to drop over toward the rear. As soon as 
the vehicle has ' passed, a quick pull on the other end 
of the draw-line carries the lever back past the ver­
tical and permits it to swing to its original pOSition. 
'1'his restores the normal center of gravity and causes 
the gate to swing back against the fence post, to which 
it is secured by the ordinary gravity-latch. The gate 
was invented by Mr. P. C. Forrester, of Chicago, Ill.,  
and is now being built, under the name of Forrester's 
Automatic Gate, at 269 Dearborn Street, Chicago, Ill. 

• • • • • 
TREEoST AND • 

The stand illustrated herewith forms a simple yet 
very firm base for holding Christmas trees and the like: 
After the tree has been placed in position the device 
can be firmly locked, thus insuring perfect rigidity of 
the connection. The body of the device i s  tubular in 
form, tapering to a smaller diameter at the bottom, so 
that the tree may be firmly wedged therein. The legs, 
which are pivoted to this body portion, have a wide ex­
tension so as to present substantial bearing on the 
floor. On the upper inner portion of each leg a spur is 
formed. These spurs are adapted to sink into the 
trunk of the tree. When the tree is forced into the 
body of tl;1e device, the legs are first drawn together, 
thus spreading the spurs apart to admit the tree trunk. 
After the tree is seated, however, its weight spreads 
the legs apart and causes the spurs · to sink into and 
grip the trunk. Mounted to rotate on the bottom of the 

TREE-STAND. 

body portion is a disk having three peripheral cam 
surfaces, one for each leg. As soon as the tree 
has b,een secured in the stand this disk may be 
turned to bring the cam surfaces into proper contact 
with the inner faces of the legs and thus lock them 
in their gripping position. The stand is the inven­
tion of W. C. Krick, of 1 287 Broadway, Brooklyn, 
N. Y. 

. 4 .  t .. 
Aeetyl.ene-Ulack. 

Lamp-black, which for hundreds and hundreds of 
years has been the chief ingredient in dark pigments, 
may perhaps be eventually displaced by acetylene­
black. The chief merit of the new substance lies in its 
freedom from grease and, therefore, in its more ready 
manipulation. It is said that acetylene-black is ad­
mirably adapted for the uses of the manufacturer of 
printing inks. The high cost of acetylene-black is the 
only obstacle that bars its general introduction. A 
fleld is, therefore, opened to inventors in devising a 
method of producing the substance cheaply in large 
quantities. At .present the black pigment is obtained 
by decomposing acetylene through the medium of an 
electric spark. 



RECENTLY PATENTED INVENTIONS. 

Apparat u s  for Special Purpose ... 

METALLURGICAL C RANE.-D. W. BLAIR, 
Perth Amboy, N. J. The crane i s '  used for 
handling the anodes and cathodes of a metal­
lurgical bath, more particularly of the kind 
used in copper works. Skeleton frames sup­
porting depending hooks are rockably mounted 
on the main frame. The frames can be shifted 
endwise and a single series of hooks will an­
swer for both the anodes and cathodes. 

CARBURETER.-C. h CHAMPION, St. Louis, 
Mo. The carbureter is arranged to furnish a 
supply of gas of uniform richness and in the 
exact quantities required for immediate con­
sumption. The lower portion of the gener­
ator casing is filled with loose material, such 
as sponge, cotton, ground coke, etc., and on top 
of this material stands the hydrocarbon liquid 
at a p redetermined leve l .  A pump i s  con­
nected with the carbureter and pumps air 
through the materilil. By regulating the quan­
tity of air suppl ied, gas of dill'erent degrees 
of r ichness may be produced. 

Hard_arc. 

SNAP-HOOK.-G. W .  H. SHREFFI,ER Lock­
haven, Pa. In this snap-hook the i�ventor 
avoids the usual button serving as a means 
for pushing the pin back agaiust the spring. 
A shield is located outside of the casing in 
which the pin slides, connection between the 
shield and the p in being such that pressure 
applied to the former will be communicated 
to the latter. This arrangement riot only 
overcomes the disadvantages of the button de­
s ign, but also prevents water entering and 
freezing in the casing, thus clogging the pin. 

PENCIL-S HARPENER.-E. BURKE, Lake­
view, Ore. In this invention a novel attach­
ment is p rovided for pocket knives which 
greatly facil itates their use in sharpening lead 
pencils  and also enables the safe employment 
of the knife as an ink eraser, if desired. 

. 

TUBE-CLAM l'.-W. DE FREITAS, New York, 
N. Y .  By this invention Mr. Freitas supplies 
us with a damp of simple and inexpensive 
construction that may be quickly applied to 
make a gas-tight joint between a rubber tube 
and a gas-cock or nipple and prevent accident­
al detachment of one from the other. 

WASnER-FARTI�N � m .-J. W. SHAW , Berry­
essa, Cal. 'J'his fastening device will firmly 
hold the washer in a hose-coupler or the like 
and not interfere with the passing of water 
through the same. A wire spring is seated 
along the inner periphery of the washer and 
terminates in points which project through the 
side walls of the washer and engage the thread 
on the coupling. 

NUT-LOCK.-R. S. Bono ,," ,  Moselle, Miss. 
The nut-lock comprises a collar having a 
square opening which fits on the squared end 
of the portion of the bolt projecting beyond 
the nut. Fingers on the collar fit into holes 
in the nut and a spring latch holds the collar 
in place. 

IWD- HANGER FOR WINDOW-SHADES.-
C. H. BACON, Danielson, Conn. The rod hang­
er js arranged to form a permanent part of 
the shade and is easily placed and secu red on tll,l'''' window frame to support and hold the 
sliji:de in proper position. 'l'he hanger also 
serves as a binder or clamp to hold the shade 
cloth wound up on the roller when the win­
dow-shade is in stock at a dealer's store. 

E Y ELET.-F. J.  LELA,,"D, Knoxville, Tenn. 
This invention relates to devices for lacing 
the ends of belts and provides an eyelet which 
is easily applied and arranged to' preserve the 
belt from wear and damage. I t  comprises two 
members, each having an oblong hollow shank 
and a head, the latter having serrations along 
its edges which are adapted to sink into the 
belt. One of the shanks Is provided with a 
plurality of shoulders on each side and the 
other with a tongue on each side adapted to 
spring into engagement with these shoulders. 

Mee.l. a nlca) Devicell. 

FUR AND GLOVE S ID W I N G  MAC H I N E S .­
M. HASHl'IELD, London, England. 'rhe inven­
tion has for its object to simpl ify the con­
struction and increase the durability of the 
machine ; to render the machine more noise­
less in operation, and enable it to be run at a 
higher speed than other machines of the kind 
now in use. Mechanism is provided for im­
parting to the looper the various movements 
necessary for the formation of the stitch, 
namely, longitudinal reeiprocating movement, 
vibrating movement in the longitudinal plane 
of the looper stem, and rocking movement 
about its longitudinal axis. 

ORE-SEPARATOR.-J. M. MCCLAVE, F.  H .  

Scientific American. MAY 3, 1902. 
CONVEH'J'IN'G MOTION.-C. H. FRALEY and 

G. F.  MILLER, Alma, Neb. Messrs. Fraley and 
M iller have invented means whereby reciprocat­
ing motion can be c onverted into rotary motion. 
A I'ec iprocating rod is connected with a lever 
and causes the latter to oscillate on its axis. 
Pawls on this lever engage a ratchet wheel 
which is thereby caused to rotate. 

AUTOMATIC TROLLEY-CATCHER.-T. B. 
S HANAHAN, Gloversville, N.  Y. The device is 
so constructed that the moment the trolley 
jumps the feed or line wire, it  will automat­
ically act to draw the pole downward and 
hold it in such position until sufficient slack is 
provided in the rope to permit the wheel of 
the pole to again connect with the feed wire. 
I t  is also so constructed that when the trol ley 
pole rope is drawn therefrom the springs con­
necting with a drum in the device on which 
the rope is wound, will  be turned in a wind­
ing direction. 

Medical Apparat us. 

HYPODEHMIC SYRINGE .-,ToHN N. FAI,," 
and SIGNA L. HATFIELD, 'Vagoner, Ind. 'ry. 
The syringe is so constructed as to be conve­
niently carried in the pocket ; and is providea 
with cha mbers in which hypodermic needles and 
tablets used for forming different hypodermic 
injection mixtures are carried. It comprises a 
central cylin1er in which a piston slides and 
two smaller cyl inders or chambers oppositely 
disposed on the central cyl inder. Means are 
provided for closing the central cylinder and 
locking the piston rod dow. in place. 

Process Patents. 

PROC E S S  O F  MAKING DOLOMITIC 
SANDSTONE.-H. E .  BROWN, Coldwater, 
Mich. The object of this invention is to pro-

trimmer Is re�dily applied and manipulated, I Improved crate is furthermore adapted for 
and easily adjustable for boxes of different speedy collapse and c lose-folded adjustment f 
diameters. It is arranged to quickly and aC- 1 the parts that are all  connected together 

0 

curately reduce the height of the side of the 
. 

box to the level of the cheese therein or a 
PROPOR'l' IONATg SCALK-G. R. BROWN, 

little lower to allow for shrinka�e of the 
�Iedger, Texas. The scale is particularly de­

cheese. 
" sIgned for determining the relative proportions 

Vehicles and Their Accessories. 

CORNER-IRON FOR VEHICLE-BOD I E S .­
G. 'V. VINSON, Haz lewood, Ky. With this 
special corner-iron one bolt at each cornel' 
forms the sole means for fastening adjoining 
ends of the framing of the body, and is the 
only fastening connecting the framing with 
the corner-irons, save one or more screws 
passed horizontally through a downward ex­
tension of one side of the iron and the lower 
end of the extension bent horizontally to pass 
under the side boards of.  the body to support 
them and obviate strain on the devices con­
necting the sides with corner irons. 

SINGLETREE-HOOK.-T. S .  YOUNG, Fossil, 
Ore. The hook is constructed to include a 
safety keeper extending over the hook proper. 
I t  Is made from a single length of metal bent 
between its ends to form the loop o r ring 
to fit upon the end of the whiffletree and at 
its ends to provide the hook for engagement 
by the trace chain and the safety keeper over­
lying the hook. 

BUCKLE FOR TUG-STRAPS.-W. H .  ROSE, 
Bemidj i,  Minn. The buckle affords a reliable 
attachment for the end of a trace or tug strap 
upon hames of a harness and is convenient in 
adjustment to connect or release the strap. 
I t  avoids bending the trace at the point of 
connection, thereby reducing injurious weal' 
to which such straps are ordinarily subjected. 

or percentage of l int contained In seed cotton. 
A disk is mounted to rotate on one of the 
fulcrum points of the beam. Blocks mounted 
to slide on the beam at opposite sides of the 
fulcrum are connected by links to the disk. 
A pan is supported on one of the blocks which 
slides along a graduated portion of the beam. 
A loop adjusted and fixed to the beam sup­
ports a second pan. 

NON-REFI LLABLE BOTTLE.-J. W. Mc­
CRACKEN, Logtown, Miss. Novel details of 
construction are provided which may be easily 
placed in the neck of the bottle and are 
adapted to afford a closure therefor that per­
mits the liquid contents to be freely de­
canted, but prevents the bottle from being 
filled in the usual manner. 

CHAIR.-;A. 1\1. SMITZ, Depere, Wis. The 
chair is provided with a convenient adjustable 
and detachable dey ice for supporting a book or 
the l ike in front 'of a person sitting in the 
chair and provides further a cover for a re­
ceptacle on the chair that may be used as a 
writing desk. This makes the chair very use­
ful for stUdents or inval ids. 

VENTILATOR- I .  C .  RA�HREZ, Puebla, 
Mexico. The ventilator involves a vertically 
extending tube or conduit with absorbent ma­
terial therein, in which tube is induced a cur­
rent of air passing from the atmosphere into 
the apartmen t.  This current is not only 
fresh, but is also cooled by the evaporation 
that takes place in the tube. 

duce compact, artificial stone. The sandstone IUlscellaneou" Invention". 

l" HUIT-DRIEH TRAY.-J. II. COLLINS, 
Nash ville, Tenn. The drier frames are so 
constructed that in case of rain during the day 
they can be easily and guickly racked up ami 
placed under shelter. 'Vhen taken into the 
house at night they require but very little 
space, and as there will be from three to four 
inches space between the frames when racked 
up the fruit will continue to dry in the house. 

is produced by the union of oxides of calcium 
and magnesium with various compounds of MATTRES S OR C U S H I O N  AND HEATING 

silica, forming a fine and compact structure, so ATTACHMENT THI�REFOR.-A. G. SCHMIED 

that it  can be used for all ordinary purposes Marysville, Kans. The mattress or cushion i� 
of construction, as well as the finer decorative made of top and bottom portions which are 

purposes and has great tensile and crushing connected at one side, one portion being pro­

strength, resisting also the disintegrating ac- vided interiorly with projections o r ribs and 

tions of the weather, as well as tho�e of water. spaces intervening them for accommodating a 

PRO C E S S  OF TREA'I'ING 
heater. The heater consists of a series of tubes NElEDLE-HOLDER.-H. MILLER, Cortlanw, 

N. Y. The invention relates to a means for 
conveniently carrying sewing materials in a 
toilet .article, such as a comb, a hair orna­

C O PPER- made of alum inium, or of rubber when the 
N I CKEL:SULFID ORES.-D. P.  S HULER, cushion is to be bent. The tubes are fil led 
Sudbury, Canada. The process relates to the with hot water. 
treatment of ores containing, besides iron and 
nickel, non-magnetic elements, such as copper. 
in combination with sulphur. The main pro­
duct of this process is pig iron containing a 
percentage of nickel, which makes it suitable 
for use in the manufacture of nickel-steel .  
Secondary products are an iron-nickel-copper 
matte and SUlphur dioxide gas. 

I,'RO C E R S  OF P{;RI F Y I N G  ZIN C-BEARING 
ORI� S.-C . R. P. STFlDIAU, C leveland, Ohio. 
The process provides a commercial l y applic­
able method of pu rifying zinc-bearing solutions 
in such a manner as to remove any nickel or 
cobalt eompounds that they may contain, so 
that l ithopone made from such purified solu­
tions will have a white color of a purity or per­
fection not hitherto attained. 

Ha l l way Co ntrivances. 

N UT-LOCK.-l\I. M c DONALD, of Pictou, Can. 
The device is pa rticularly adapted for use in 
fish"plates, bolts and nuts. It comprises a 
plate having openings which receive and con­
form to the shape of the nuts. This plate also 
has perforations near ( he ends which 

'
are en· 

gaged by locking-clips held to the fish-plates 
by the nuts. 

OPEHATING RAILWAY S W I T C H E S .-A. 
YOUNGBLOOD, North Augusta, S. C. The switch 
is designed to operate automatically while the 
engine is in motion. A projection on the roll­
ing stock may be depressed to engage a switch 
frame in the center of the track, thereby throw­
ing the switch. The inventor informs us that 
the switch has been given a practical test on 
the Georgia railroad, and operated perfectly at 
a speed of from 20 to 25 miles per hour. 

CAR-COUPLING.-W. H. CORDILL, Brule 
P. O . ,  Brule Co.,  So. Dakota. The object of 
the invention is to provide ' a device whereby 
a train of cars may be uncoupled at any desired 
point by turning the line of rods from either 
end of the train. The coupl ing-heads are placed 
inside a cylindrical draw-head provided with 
arms extending outwardly and forwardly, each 
draw-head being automatically locked to the 
cylinder of an opposing draw-head. When 
the rods connecting the couplings are turned, 
the coupling-heads are unlocked, thus discon­
necting the car. By the turning of the rods 
the coupl ing-heads of a train are, one after 
another, brought under the control of the 
operator until the coupling Is reached which 
is to be disconnected. Thereupon a single 
turn of the rod in the opposite direction un­
locks this coupl ing and a l l  the coupling-heads 
on the rod will  be simultaneously returned to 
their initial positions. 

BRUSH.-J. M. CHAMBERS, Thomaston, me nt, or a hat pin, so that the toilet article 
Conn. The brush is so constructed that when will  ser ve as a casing therefor, and be adapted 
not in use the bristles may be folded onto the for use in the usual way, but permit a ready 
head or casing and covered up, the whole being removal of the sewing implements and ma­
in compact form. so that the brush may be terial as occasion may require. 
conveniently carried in ' a person's pocket or F I S H ING-GEAR.-A. W. WILSON, San Fran­
packed with baggage. The inventiou

' 
is appli- cisco, Cal.  By practical observation, 1\11'. Wil­

cable more particularly to toilet brushes, such son has noticed that minnows and other small 
as hair, tooth and clothes brushes. fish when being chased by larger fish, swim 

MEASURING I N STRUMENT.-1 . B.  IIAGAN, erratically and "skitter" 01' swerve from side 
North Lamoine, 1\I:e. 'J'he instrument is useful to side. This is probably due to excitement 
in describing and measuring ' angies and any of or exhaust ion, and a trolling-spoon o r arti­
their branches. I t  comprises a graduated base ficial bait should be made to imitate these 
rule, at one end of which is hinged a gradu.. movements. Su ch fishing-gear is provided in 
ated angle rule, the angles being measured on this invention. 
a protractor plate. On the base rule is SPOOL-IIOLDER.-J. H .  IIIL�'ON, New York, 
mo'unted a slide carrying a perpendicular rule N. Y. This portable spool-holder supports a 
also graduated. A spirit level is secured to number of spools in a simple and compac t 
one end of the base rule. manner and may be hung upon a wall or 

CUI<'F-IIOLVER.-PAUL ClnI MI NG, Key West, placed on a table, sewing-machine or the like, 
Fla. This invention provides a cuff-holder, without danger of any of the spools dropping 
easy to apply and remove, and one which may out. It is also arranged to permit conve­
be manufac tured at a low cost. The 'cuII nient access to the thread on any of the spools, 
lock in use is detachably secured to a shirt and in case a spool is empty it can be readily 
cuff and forms a novel detail of the invention. removed and replaced by a full one. 
The swivel connection between cuff lock and FAGCET.-J. C.  POETZ, Spokane, Wash . .. The 
the clasping arms permits an easy rotatable faucet may be readily opened to permit the 
adjustment of the cuff on the wrist band of flow of water, and will close automatically by 
�he shirt sleeve, as may be desired to properly the supp ly-pressure. The main valve, which Is 
dispose its lapped edges at the side of the directly exposed to the. supply-pressure, has a 
hand of the wearer. piston normally free from this pressure and of 

VACUUM-PAN .-G . L.  'RIBAUD, Grand Sa- greater area than the valve. Means are provid­

line, Texas. The vacuum pan Is provided with ed for admitting the supply-pressure to act 
improved heating sections and an improved upon this piston . in opposition to the action 

form of discharge chamber. The pan tapers of the supply-pressure directly upon the main 
at the bottom to an orifice, which is flanged valve, thus opening the valve. Pressure upon 
for securing thereto a brass l ined sleeve. the main valve will close it when the supply­

Fitted within the sleeve and extending through pressure of the piston is cut off. 

the orifice is the neck of the discharge cham- SeSPENDERS.-1. WECHSLER, Brookly;' , 
ber. This neck is closed at the top, but is N. Y. The device is so constructed as to be 
provided with apertures in its sides. When readily changed for use as ordinary suspenders, 
it is desired to remove the collected substance, or as a waist belt. Metal clios at the front 
the discharge chamber is fi l led with a suppl y ends of the straps 

'
are so fo;'med that they 

of brine and then raised by any suitable means. may engage one another to form a belt buckle 
The apertures in the neck are thereby brought or engage independently with the suspender 
into communication with the bottom chamber ends. 
of the pan, effecting a transfer of the liquor H O RSE-TAIL H O LDER.-H. E. GAVITT, 
to the pan and the col lected salt to the dis- Topeka, Kans. Mr. Gavitt has invented a 
charge chamber. horse-tail holder which can be easily applied 

BRGSH.-F. H .  TVCKFlR, Invercargi ll, New and will efficiently serve its primary purpose 
Zealand. The brush ' consists of a compress-. of holding the tail in such manner as to pre­
Ible vessel of a suitable size and shape for sent the appearance of being docked. and wi l l 
holding water for the purpose of wetting the also hold the tall done-up, as is desired when 
surfaces of paper. When fi l led with water the horse is being used in mud. When in po­
and tightly corked, it is only necessary to sition the devic e .  is concea!ed from view. I t  
s lightly squeeze the compressible vessel, forc- consists essentially of a main strap secured by 
ing the water to ooze out onto 01' through a a loop' to the crupper. On the main strap are 
felt brush which is applied to the paper. a number of transverse straps emp loyed in se-

KIRBY, and E .  R .  CUMBE, Denver, Colo. An 
e lectro-magnetic llpparatus Is employed for 
separating from sand or pulverized ores metals 
of weak magnetic action, and a dry process is 
used for the separation of ores of equal speci-
fic gravity, resu lting in the saving of fine dust Too)". 

B E LT-GUIDE.-C. McKEE N ,  W.  BAYES, and curing that portion of the tail which has been 

W. HEYER, Winside, Neb. The guide not only folded back just below the tail bone. 

prevents the belts from being misplaced by AMUSEMF,NT APPARATUS. - II. F. 
sudden gusts of wind, either vertical or hori- SCHRADER, Brooklyn, N. Y. This invention re­
zontal, but also from undue wear of th e  edges, lates to an amusement device simulating an 

preventing turning and stretching. old Dutch windmill  and its surroundings, these 

generally lost by the present methods. LI;><OLEUM-CUTTER.-F. L. TRIPP, E l lens-

CURVED-HAT-STAY-FLANGI NG MAC H I,\/ ID. burg, Washington. Linoleum may be accUl'­

-A. E. NIELSEN and F. BENTSEN, Brooklyn, ately and smoothly cut by this cutter. The 

N. Y. The hat-stay-flanging machine is more material is clamped securely between two blocks 

especially designed for flanging the undulati ng .  and the ('utter slides along the upper block, 

edges of tubular articles, such as paper sup- ' having a guide at one side and a V-shaped 

ports or stays for nesting hats. The machine knife along the other side which cuts the IIno­

Is very simple and durable in construction, leum. 
and can be readily manipulated without the C H E ESE-BOX TRI MMER.-H. W. QUADE, 
use of skilled labOr. Watertown, Wis. This Improved cheese-box 

FOLDING C RATE.-A. J. NOLTY, Memphis, including a canal. or mill-r�ce, through which 

Tenn. The folding crate has novel features boats are drawn by any deSIred power. 

of construction that adapt it for quick eree- NOTE.-Copies of any of these patents will be 
tion into a commodious receptacle for poultry, 

I 

furnished by Munn & Co. for ten cents each. 
live game, fruits, and other products usually Please state the name of the patentee, title of 

transferred to market in such Inclosures. The t·he invention. and date of this paper. 
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Ouslnt" and Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

wili lind inquiries for c"rtain classes of articles 
numbered in consecutive order_ If you manu­
facture these goods write us at once .. nd we will 
send you the name and address of the party desir­
ing the mformatiun. In every ease It ill nece .... sary to give the nlunber 01' tbe inquIry. 

D U N N  &; CO. 

Marine Iron Works. Chlcagn. . Catalogue free.. 

Inq n i r y  l'i o. �468.-For manufacturers of turhlne 
water wheels. 
FO.r logging engines. J. S. Mnndy. Newark. N. J. 
Inquiry No. �469.-For maohinery for packing 

preserved provisions. 
Motor Vehicle.. Duryea Power Co., Reading. Pa.· 
IDqult·y No. 24rO.-For 

toothed punchillgs. . deaJers in armature 

.. U. 8." Metal Polish . .  Indianapolis. Samples free.. 
Inqn iry 1'1'0. 2471 .-For complete commut .. tors or 

segments for small machine •• 

WATER WHEELS. Alcott & Co . •  Mt. Holly. ·N. J. 
I n q u i r y  N o .  �47"l.-For an .. pparatus for repro­

ducing wri tten reports in numbers. 
Manufacturers' agent ; accounts w&n"&ed. B. Duncan. 

Dall .... Texas. 
. 

Iuquiry No. 24r3.-For dealers in clgar-vending 
machines, .elling them outright-

Handle & Spoke Mchy_ Ober Mfg. Co .. 10 Bel! St.. 
Chagrin F'aJIs. O. 

Inqlliry No. �474.-For de .. lers in blades for lawn 
mowers. 

Fine castings of .oft iron for manufacturers. Atl .. n­
tic Foundry. Phillipsburg. N. J .  

Inq n i ry No. 24' 5.-}'or m .. nufacturers of roof 
tile machinery. 

Inquiry No. !l496.-For a station .... y gasoline en­
gine for running a smaH plant for outting stones. 

I n q u h'y No . . �497. - For a power plpe-threaalng 
and cuttfug machine lor cULtlng pipes 2 to 6 inches. 

pl .. !r:l�l:s�o. 249!!1.-For m .. kers of sewage dis-

l uqulry No. �499.-F'or makers of electric mining 
drills and general mining machinery. . '

I nquiry No. �aOO.-For ax ha.ndle .. nd spoke m .. -
chinery. 

I nquh'y No. 2/iOl .-For m .. nufacturers of cellu­
loid or hard rubber good •. 

I uquiry No. 2/i02.-For m .. kers of coal briquettes. 
I n q u i ry No. 2/i03.-}·or manufacturers of litho­

graphic stones. 

G�:b1:rl�6e�opr�t��4r:-For thc manufacturer of the 

I n quiry No. 2/iO/i .-Fur dealers in nseful indus­
trial toy •• 

I n q n i ry No. �a06.-For dealers in oil drills and 
machinery for operating the same. 

Inqniry N o. 2�07.  -}'or m .. kers of netting ma.­
chInes, ellpecially for nal!lmocks. 

Inquiry No. 2�08.-For m .. nufacturers of nut 
crackldrs. 

I n q u iry No. 2/i09.-}'or delllers in hat creasers. 
I n q n i ry No. 2�lO.-For dealers of aluminium in 

sheets. . 
I n q u i r y  N o .  2;i l 1 . .-For parties to engage in the 

construction of .. irships and l ight engines per horse 
power. 

Inquiry No. 2/i12.-For parties to make, In large 
quantities, a smali iron casting similar to & toT. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Bnding 

April 22, 1 902, 
A N D  E A C H B E  A R I N O T 11 A T  D A T E. 

S .. wmll! machinery and outtlts manuf .. ctured by the lSee note at end of list abont copies of these patents. Lane Mfg. Co . .  Box 13. Montpelier. Vt. . 
Iuqulry No. �4r6. -For gaJv .. nlzed wire hoops 

similar to tho.e used on candy buckets.' 
Steel name st .. mp., stencils. steel letter . ..  nd tlgures 

and brass checks. C. L. Alder.on. Cleveland. O. 
Inquiry No. �477.-For manuf .. cturers of bent 

wood. 
Are you looking for anything in bent woodwork ? 

Write Tucker Bicycle Woodwork Co .. Urban ... Ohio. 
Inquiry No. �4r!!l.-For spring motor ceiUng f .. ns. 
Manuf .. ctnrlng plant for s .. le or to rent ; best r .. il­

w"y f .. cilities. Addres� Albert N. But:er. Mend en. Ct-
Inquiry 1'1' 0. 24r9.-For a light. portable distiiling 

:rfa�r�
tus for use in deserts where w .. ter is .trongly 

W ANTED.-Experlenced manager wants partner to 
help build v .. luable invention. J_ C_ Purdy, B .. yonne. 
N. J.  

b�r"��!,'i,te� Xia�!:'�:�:'d �'j
i
��li:ge.r�3 ofJn�� 

ferent colors. 
FOR SALE.-U. S. 1900 latest beautiful p .. tent 011 bi­

cyole. For partiCulars address Tarzran Brothers. Pater. 
son. N. J. 

Inquiry No. �481 .-For m .. nufacturers of port­
able bouses. -

We design and build special .. nd automatic machinery 
for .. 11 pnrposes. 'l'he Amstutz-Osborn Company, Cleve­
land. Ohio. 

I u qulry No. �482.-For .. large practical dish 
washer. 

Speci .. 1 .. nd Autom .. tiC Machines built to dr .. wings on 
contract. T h e  G .. rvin Machine Co.. 149 Varick. cor. 
Spring Streets . . N. Y. 

Inqn iry No. � 4 83.-For carpet.cleaning .. pp .. ratus 
or machinery. 

Manufacturers of p .. tent article •• dies, stamping 
tools. light machinery. Qu .. drig .. Manufacturing Com­
p .. ny. 18 South Canal Street, Chicago. 

I nquiry No. 24S4.-For .. tloor mop that does not 
require wringing by the hand •. 

Ifactory room to let, with power, steam, elevators. 
etc. Good light . ..  Iso storage room_ Charles J!'. Kil­
burn. � Mechanic St., New .. rk. N. J. 

I nquiry No. 248;). - For an app .. r .. tus for placinll' 
in .. vertical furnace so as to use oil as fuel. 

Designers .. nd builder., of automatic and special 
maohines of all kinds. Inventions perfected. 'l'he W. 
A. Wilson Machine Comp .. ny, Rochester. N. Y. 

Iuqulry No. 24!!16.-For some economIcal fuel to 
be uoed instead of coal. 

The celebr .. ted .. Hornsby-Akroyd .. p .. tent Safety 011 
Engine is built by the De La Vergne Refrlgerating Ma­
chine Company. Foot of East 13jjth Street. New York. 

Inquiry No. �487 .-For de .. lers in rubber special­
tie •• 

IDEAS DEVELOPED.-l)e.lgning. draughtlng machine 
work for inventors and other.. Charles E. Hadley. 5&1 
Hudson Street. New York. 

Iuqnh'y N o. �488.-�'or makers of donble-.. ction 
suction pumps. 

'l.'he best book for electriCians and belllnners in elec­
trioity is U Experimental Science." by Geo. �. Hopkins. 
By mail, ,,- Munn & Co . •  publishers, 361 Broadway, N. Y .  

Inquiry No. 24S9.-�'or the m .. nufacturers o f  the 
Aome oil and gas engine. 

W ANTED.-A person to assist tlnancially to obtain a 
p .. tent on .. n improved boiler. WhICh would s .. ve 20 to 50 
per cent. of the fuel used in gener .. t injl sfeam. D. Ser­
gunas. 167 Lowell Street. Lawrence, Mass. 

I n q n i ry No. 2490.-For dealers in countlnl!" ma.­chines to be .. ttached to typewriters or ca.h registers. 
IF" Send for new and complete cat .. logue of Sclentitlo 

and other Books for sale by Monn & Co., 361 Broadway. 
New York. Free on application. 

I nquiry No. 2491.-For dealers in well-drilllng 
machiner.y_ 

Special tools. models. flne light machinery. experi­
mental and electrical work wanted . ..  Iso speoialties to 
ma.nufactnr�. The General Manuf .. cturlng Company. 
40 We.t 13th Street, New York City. 

I n q nh'Y N o. 24-92.-�'or dealers In a luminium or 
h fl.owered " tin picture, frames. " 

I n Q'liry No. 2493.-For makers of s"'.l1  gasoline 
engines of 2 h.  p. or less. 

m�J\\��rlor��hrn��t,ib�g
r
O:a�

o
��d

o
�":I;';,���

c 
p

ower
. 

I n q ni ry No . 249�.-For make ... of car-building 
machine1"f. 

Air compressor, hydraulic, J. Weyand . • • . • •  698.236 
Alarm. A. B. Cowles . . . . . . . . . . . . . . . . . . . . . .  ti98.311Z 
Aldehyde and acid, making aromatic, M. 

Bazlen . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  698.355 
AnnunCiator, Hoglund & Hedman • • • • • . . • .  698,018 
Awning frame and hood., combined, W. G. 

Bu.chemeyer . .  . . . . . . . .  . . .  . .  . .  . .  . .  . . . .  698. 371 
Bag •• machine for applying gathering .trlng. 

to. J. W . .  Taylor . . . . . . . . . . . . . . . . . . . . . . ti98.420 
Baling pre ••• J. J. Atkin.on . . . . . . . .  698. 302. 697. 353 
Baling pre.s for hay, cotton, etc • • J. T. /Scott 6111l.2:l9 
Ball. See Golf ball. 
Ball pick up appliance, E. E. Roberts • • . • . .  BIIIl.2:l6 
BasIns, stopper device �or stationary waSh, 

H. B. Collin. . . . . . . . . . . . . . . . . . . . . . . . . . .  B1I8.370 
Ba.kl't packer. }'. H. Smith . . . . . . .. . . . . . . . . .  698.067 
Battery plate •• making .torage. A. Meygret B91l.039 
Bearing, roller, L. F. Arnold '" . . . . . . . . . . . . . . .  ti��, 351 
Bed brace. C. W. Smith . . . . . . . . . . . . . . . . . . . .  698.416 
Bed, folding. C. P. Brown . . . . . . . . . . . . . .  698.31i!! 
Bed.tead. R. R. Blaisdell . . . . . . . . . . . . . . . . . .  6118.249 
Bedstead. corner fa.tening. O.  S. Fo.ter . .  691l.0uZ 
��ft�t'i�dLe:::thal • .  �' . .  �.��l� : : : : : : : : : : : :  : :  ���:M¥ 
Belt. apparel; W. Gei.enhelmer . . . . . . . . . . . . 698.000 
Bicycle brake, A. Doney • • •  _ • • •  _ • • • • • • • . . •  698.181 

ru���l� �����rt�a� . 
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Bicycle two .peed driving gear. W. H. Pal-
mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698.132 

Bit lengthening attachment. B. J!'. Fo •• . • . •  698.001 
Blackboard. O. Lange . . . . . . . . . . . . . . . . . . . . . .  698.204 
Bla.t furnace, E. Bertrand . . . . . . . . . . . . . . . .  698.248 
Boiler. J. A. & J. M. B; Rey . . . . . . . . . . . . . .  698. 140 
Boiler tube cleaner, J!'or.yth & Bell . . . . . . . •  698. 193 
Book. R. P. Cane . . . . . . . . . . . . . . . . . . . . . . . . .  697,979 
Book holder and arm. rest, combined, W. F. 

Harrah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698.014 
Bottle. R. W. Pokrop . . . . . . . . . . . . . . . . . . . . . .  698, 135 
Bottle, non-refillable. T. S. Balley . . . . . . . . . .  698,241 
Bottle. non-refillable. E. C. Shilling . . . . . . . .  698.330 
BoX. S. Dal.heimer . . . . . . . . . . . . . . . . . . . . . . .  698, 106 
Brake, W. A: Crowdus . • . . • • . . . . . . . . . . . . . .  698, 262 
Brake shoe mechanism, H. Tesseyman . . . .  698,421 
Brick machine die. C. Honey . . . . . . .  , . . . .  698.019 
Brine. trl'atlng. G. N. Vis . . . . . . . . . . . . . . . .  698.341 
:Brush and mop, combination scrub, }\ Pir-. rung . . . . . . . . . . . . . . . . . .  .. . . . . . . . . . . . . . .  6118.o:n 
Buckle. check line. D. C. F. Snell . . . . . . . .  698.088 
Buttonhole cutter. C.  L. Rogers . . . . . . . . . .  698, 142 
Cable .uspending hanger. S. Du Perow . . . .  698 . 1 8i> 
OIllcula tor. G. Roegner . . . . . . . . . . . . . . . . . . . .  698. 1 41 
Camera, C. Bornmann . . . • • . . • . . . . . . . . . . . .  698,173 
Oamera, photographic. J. & A. Wilkln.on . .  698.164 
Can cRvping machine can holder or jacket, 

Ruhlman & Mlller . . . . . . . . . . . . . . . . . . . .  698.057 
Can tlanging machine. J. Brenzinger . . . . . . . .  697. 973 
Cane mll! cane feeding mechanism. F. Eli-

zondo . . . . . . .  : . .  . . . .  . . . . .  . . . . . . . . . . . . .  698.379 
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Car. convertible. H. W. Covert . . . . . . . . . . . .  698.259 
· Car coupling. T. A. Savage . . . . . . . . . . . . . .  698. 413 
Car .ide bearing. railway. F. R. Cornwall 698. 176 
(!}ar sill and bolster connection, steel, R. V. 

Sage . . . . . . . . . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  698.008 
Card punching machine, Jacquard, O. Zerko-

witz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698.347 
Carpet sweeper, J. Barnes, et a1 . . . . . . . . . . . .  698,098 
Carriage, folding, D. Broadbelt . . . . . . . . . . .  698.101 
Ca.e. See Shipping ca.e. 
Ca.h regi.ter. T. Carroll . . . • • . . . . . . . . . . .  69.7.981 
Cash regi.ter. J. P. Cleal . . . . . . . . . . . . . . . . . .  697. 982 
Ca.ter. S. H. Raymond . . . . . . . . . . • . . . . . . . . •  698.224 
Ca.ting. producing .oft metal. G. H. Bra-

brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697.972 
Cellulose solution.. obtaining threads from. 

E. Bronnert, et al . . . . . . . . . . . . . . . . . . . .  698.204 
Cement. making. O. Frlz . • . • . . . • . • . . . • . . . .  698.268 
Centrifugal separator. J. E. Siedel . . . . . . . .  698.332 
Chair tiP. G. C. Scott . . . . . . . . . . . . . . . . . . . .  698.228 
CIgar cutter and match Safe. J. P. Taylor 698. 102 
CIrcuit breaker. H. P. Ball . . . • . . . . . . . • . . . .  698.096 
Clipper, hair, C. H. Redman . . . . . . . . . . . . . .  698. 054 
Clipper or .hearing tool. J. K. Stewart . .  698.073 
Clock winding mechani.m. electric. A. Tuerk 698.158 
Clothes line prop. W. O. Dayton . • . • . . . . . .  BIIIl.39B 
Clutch. friction. J. Hall . . . • . . • • . . . . . . . . . .  ; 698.112 
Cock plug. water and .team. I. N. Glauber ' 698. 007 
Coffee roa.tlng apparatus. E. Bennet . . . . . .  698.246 
Coke loading apparatus. S. T. Wellman. 

et ' al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698.235 
Cooling tower; Hal.an & Lapham . . . . . . . .  698.013 
Cords, etc., fastener for ends of, Bernhard. 

. & Vent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698.247 
Cor.et, J. C. Andrews . . . . . . . . . . . . . . . . . . . .  698. 1 66 
Cotton pre.s, S. M. Neely . . . . . . . . . . • . . . . .  698.043 
Cracker, biscuit, or cake machine attach-

ment. D. W. Mannie . . . . . . . . . . . . . . . . . .  698.035 
Crane and scaffolding. S. T. Wellman. et al 698.423 
Crates, supporting trame for the construc-

tion of open cylindrical. F. Schmitz . • . •  698.060 
Cuff holder. E. Snedeker . . . . . . . . . . . . . . . . . .  698.149 
Cultivator. T. D. Terry . . . •  ; . . • . • . • . . . . . .  698. 153 
Cultivator. R. W. Henry . . . . . . . . . . . . . . . . . .  698. 1 96 
Curtain rod. sash. L. Prideaux . . . . . . . . . . . .  698.223 
Cutter head. E. S. Shimer . . . . . . . . . . . . . . . .  698.331 
Cutting machine and cutting table and pat-

tern therefor. Scott & Weyburn . . . • . . . •  698.064 
Cyanid tank. J. J. Hervey . . . . . . . • . . . . . . . •  698.016 
Cycle .addle. Brook. & Holt . . . . . . . . . . . . . .  698. 367 
Denture. artltlcial. S. H. B. Cochrane . . . . . .  697, 983 
Direct acting engine. Wrightson & Morison 698.094 
Di.infectlng apparatu •• E. Fournier . . . . . . . .  698.1 011 
Door bar or fastener, B. Schwab . . . . . . . . . .  698, 326 
Door, double, O. Francke . . . . . . . . . . . . . . . . . .  698,380 
Door, etc. , fastening, J. H. Hoyer . . . . . . . .  698,282 
Dopr guiding attachment. W. N. O. Place 698. o.�2 
Doors, windows., pte. , frame for, J. B. d'Ho-

mergne . . . . . . . . . . .  • . . . . .  . . . . . . . . . . . . .  698.201 
Draft attacbment .... _doubletree. J. Dabus . . . • 698.178 
Draft equalizer. w .  Schluter . . . . . . . . . . . . . .  698,059 

Draft gage, K. Bomhard . • • . . • . . . • • • . • . • . •  697.970 Music leaf turner, A. Botermans . • . • . . . . . •  698,252 
Draft rigging appliance, friction. T. L. Me- Music marking and reading in.trument, M. 

Keen • • • • • • • • • • • • • • • • • . . . . . . . . . • • . . . •  698.215 S. Logan . . • . . . • • . • . . . . . . • • • . . . . • . . • . .  698.:l98 
Drilling machine, S. A. Baker . . . . . . . . . . . . 698.242 Musical instrument. automatic. J. Carpentier 697.1I1:SO Du.t beater, S . J. Sims • • • • • • . . . • . . . . . • • .  698,060 Mu.ical in.trument.. machine for cutting 
Dye and making same, greeni.h black sulfur. perforated. sheets for automatic. M. 

A. PfennIger . • • • • • • • • • • • . • . . . . . • . . . . . .  698.220 I Clark • • . • • . . . . . . . . . . . . . . • . . . . . . . . . . . . .  698. 104 
Dynamos or motors on their bed-plates. Necktie fastener. S. B. Palmer . . . • . . . . . . . . .  698.2111 

means for adju.ting. F. B. Duncan . . • .  697.998 Oil. apparatus for separating solvents from. Electric circuit closing device. F. Wilke • • • •  698.383 I C. Erisman . • • • . . . . . . . . . • • . . • • • . • . . . . . .  698.398 Electric distribution system. E. Thomson • •  698.156 Oil. burning. G. L. Badger . . . • • . . • . . • . . . . .  698.oM Elec��::;o�fnt;:'. 
bl�bsH. 
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K�b�: .. �e;, : : : : : :  �&�:��� Electric motor. Conklin & Milton . . . . • • • • . •  697.984 Paper box. A. C. Jordan . . . . . • . . • • • • • • . . . .  697 .11 < Electric vapor lighter. B. E. Wilder . . • • . .  698.237 Paving liagln 
J. Steinbach . . . . • • . . . • . . . . . . .  698. U I ll  Electrical knife switch. Smith & Bossert • •  698.417 Pen. founta , F .  C. Brown . • . • . • . . . . . . . . . •  69'1 . \1 11.,  

:l��:��� t�r:ii.:':lf
m��:!�f.m� · J. :g:��:� g:�:m Pen'6� hL���jO:.�� . ����?����: . �?������' . .  � :  698. 122 

Elevator .afety appliance, ·G. M. Moore . • • •  698.041 Phonograph. C. W. Vernon . . . • . . . . . . . • . . . . .  698,082 Embo •• ing and printing mechani.m. C. E. Phonograph or graphophone. G. Bettlni . • . .  697 .9611 
Maa. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698.034 Pho.phate log.. tooth and ba.e for, E. E. 

Engine .peed regulator. explo.ive. J. W. Cline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . .  698.3H Lambert . . . . . . . . . . . . . . • . • . • . . . . • • • . • • •  698.405 Photographic . film roll and rol! holder • .  J. 
Envelop. S. A. Bonnaffon . . . . . . . . . . . .. . . . . .  697.971 E. Thornton . . . . . . . . . . . . . . . . . . . . . . . . . . .  698. 157 
Envelop clo.ure. meta!llc. G. E. Adam. . . . .  697. 960 Photographic printing frame. F. Herold . . . .  698.011; 
Envelop. .afety. C. H. Mann . . . . . • . . • . . •  698.300 Photographic .hutter. C. Bornmann • • • • • • • •  698. 172 
Explosive engine. M. N. Hylland . . . . • • • • . .  , 698,280 Pick. E. A. Smith . . . . . . . . . . . . . • . . . • • . . • •  698.147 
Eyegla.se.. H. C. Thomson . . . . . . . . . . . . . . . .  698, 078 Picture exhibitor and phonograph. combined. 
Fabric .littlng machine. Conrad & Cameron 697 . 98b T. F. Burge .. . . . . . . . . . . . . . . . . . . . . . . . . .  698,369 
FabriCS, machine for cutting blanks from, Picture mat cutting machine, P. Drinkaus 697,997 

J. A. Cameron . . . . . . . . . . . . . . . . . . . . . . . .  697. 978 Pin holder. E. Koller . . . . . . . . . . . . . . . . . . . . . .  698.295 
Feed water heater, B. F. Relley . . . . . . . . . .  698.290 Pipe wrench. G. W. Bufford . . . . . . . . . . . . . .  697 ,977 
Feed water heater and purilier. I. Brooke 698,366 Pi.ton. E. E. Baldwin . . . .  · . . . . . . . . . . . . . . . .  697.965 
Feeder. boller, H. G. Larcom . . . . . • . . . • . •  698.296 Pitman rod connection, G. W. Beam . . . . . •  698,357 
Feeding and weighing mechani.m. anto- Planter. J. A. Ander.on . . . . . . . . . . . . . . . . . . .  698,349 

matic. P. C. Waring . . . . . . . . . . . • . • . . • •  698.234 Planter. corn. H. L. Orendorff . . . . . . . . . . . .  698,382 
Fellle.. machine for drilling rivet hole. in Plan tel .  seed. T. J. Gaynor . . . . . . . . . . . . . .  698.004 

metalllc wheel. G. H. Everson . . . • • • . •  ; . 698. 1 89 Plant •• compo.itlon for protecting growing. Fence. W. M. Craft . . . . . . . . . . . . . . . . . . . . . . .  698. 177 J. W . . White . . . . . . . . . . . . . . . . . . . . . . . . . . 698.340 Fence fabrics, making. J. M. Stucker • . • • • .  698.337 Pliers and gripping tool. H. G. Weibezahl 698.162 Fence machine. wire. Dwiggins & Sw"lnk . • • •  698. 186 Plow. A. Kap . . . . . . . . . . . . • • . . . . . . . . . . . . . .  698,023 Fiber cro •• er, P. MickIe . . . . . . . . . . . . . . . . . .  698.304 Plow. hillside. W. Turner . . . . . . . . . . . . . . . .  698,081 File. account. W. B. Ander.on . . . . . . . . . . . .  698.350 Plow. shovel. J. Michalka . . . . . . . . . . . . . . . .  698.303 Fine fuel combu.tlon. W. H. Fenner . . . . . • . .  698. 1 91 Pocket knife. self opening. H. Treas . . . . . .  698.0BO Fine fuel furnace, W. H. Fenner . . . . . . . . . .  698, 190 Pocket • •  afety watch, R. C. Wilkin • . . . . . . . .  698.092 Fire alarm. J. A. Olson . . . . . . . . . . . . . . . . . •  698.047 Poker and lid lifter, combined. H.· Wa.hburn 698. 161 Fishing reel line ·guide. Krueger & Hoffman 698.029 Pole head device. vehicle, T. H. B.,gg . . . . . .  698.390 Flour, aging and bleaching. J. & S. Andrews 698,240 Power. See Tread power. Flour mlll, G. Piacentino • • . • . . . . . . . . . . . . . .  698.221 Power apparatu •• hydraulic or .imilar. C. C. Flue cleaner. D. Boyd . . . . . . . . . . . . . . . . . . . . . 698 . 174 Worthington . . . . . . . . . . . . . . . . . . . . . . . . .  698,093 Flute. Boehm. E. P. Rogers • • • • . • . . . . . . . .  : . 698.322 Printing. color. C. P. Browning . • . . . . . . . . . .  698.255 Fly trap. electriC, E. R. Greene . . . . . . . . . . . .  698.274 Printing pre ••• A. P. Warner . . . . . . . . . . . . .  698.344 Folding box, D. Elllott • • . • • • • • . . . . . . . • • . •  698.266 Printing Jlre •• gage pin. job. W. J. Ward . .  698,343 Furnace. See Bla.t furnace. Pulley. clutch. O'Brien & Allen . . . . . . . . . . . .  698.313 Furnace. W. Stubblebine . . . . . . . . . . . . . . . . .  ' .  698.336 Pulley hanger. split. J. W. Berry . . . . . . . . . .  698.359 Furnace bottom, sheet heating. P. F. Smith 698. 148 Pulp. manufacture of peat tiber. A. Kal-Furnace oil burner. W. Booth . . . . . . . . . . . . . . 698. 361 mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  998. 118 Furnace.. rever.ing valve for regenerative . Pump. double acting cylinder. H. B. Arnold 698,387 ga •• Hyatt & McGeorge . . . . . .  ; . . . . . . . . .  698.283 Pump. vacuum, W. F. Garri.on . . . . . . . . . . .  698.400 Fu.e for explosive projectile.. base. C. M. l'unching bag support, C. W. Dudley . . . . . .  698.395 Broderick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697, 974 Pur.e or bag frame catch. A. F. Fuller . •  698,003 Garment .tretcher, J. Percival . . . . . . . . . . . •  698.316 Puzzle. J. S. Web.ter . . . . . . . . . . . . . . . . . . • • . .  698, 088 Garment .upporting means. C. W. Me.ick . 698.037 Radiator attachment. J. R. Wade . • . . . . . .  698.083 Ga. burner. incande.cent. Claw.on & Benja- . Rail block clamp, O 'Keefe & Whellehen . • . .  698,314 min . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698.373 Rail bond. J .  M. Ander.en . . . . . . . . . . . . . . . .  697,962 Gas generating apparatus, acetylene, J. Rail bond, Daniels & Wyman . . . . . . . . . . . . .  698, 179 N ouzaret . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  698.044 Rail bond. J. T. Deviese . . . . . . . . . . . . . . . . . .  698, 1 80 Gas ' generator. acetylene. G. P. Wa.hburn 698.160 Rail bond. G. B. Blanchard . . . . . . . . • . . • • .  BIIll,ZoO Gas generator, acetylene, P. F. v. Mohrer, • Rail cross bond, G. B. Blanchard . . . . . . . .  698,251 et al .  . . • • • . • . . . . . . . . . . . . . . . . . . . . . . . . . .  698.306 Railway contact apparatu., electriC. A. Ga. generator, acetylene. O. J. Mou.ette . .  698,3U8 Markle . . . . . . • . . • • . . . . . . . . . . . . . • . . . . . .  698.124 Gas generator. acetylene. A. yancey . . . . . .  698,425 Railway cros.lng. W. M. Cooper . . • . • • . . . •  698.175 Ga. heater, F. G. Hoerlein . . . . .  : . . . . . . . . . .  6118. 017 Railway cro.sing. C. Lllleberg . . . • • • • • • • . •  698,206 Gas. manufacturing. F. W. C. Schniewind . •  698.062 Railway crOSSing, C . F. Pannell . . • • . . • • • •  698.410 Ga. manufacturing plant. �'. W. C. Schnie- Railway electric .ignal and .afety appar-wind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698.063 atus, W. H. Sauvage . . . . . . . . . . . . . . . .  698. 143 Ga.es, mean. for compre.slng or liquefying. Railway signal apparatu •• L. Gachet . . . . . .  698.269 B. Borland . . . . . . . . . . . . . . . . . . . . . . . . . . .  698.362 Railway sleepers. etc .• wood peg or fa.tener . Gate, W. H. Kemper . . . . . . . . . . . . . . . . . . . . . .  698.291 for wooden. F. Stahl . . . . . . . . . . . . . . . . . .  698.070 Gear. differential and revl'rsing. J. H. Mit- Railway traction apparatus. electrical. A. B. chell . . . . . . . . . . . . . . . . . . . . . . . . . . .  -, . . . . .  698, 128 Boughan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698.099 Gearing. change. F. W. Gordon . . . . . . . . . . . .  698.001l Ratchet device. adju.table. C. A. Miller . . . .  698,212 Generators or motors, compensation of, F. Refining engine, S. R. Wagg . . . • • . . . . . . • . .  698,084 G. Baum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698,244 Rolling car axles. apparatus forl .C. Steele 698,071 Generators or motors, means for compensat- Rolling tapering bodies, mill for, M. Baackes 697,964 ing. F. G. Baum . . . . . . . . . . . . . . . . . . . . . .  698.245 Ro.ette. W. T. Thoma . . . . . . . . . . . . . . . . . . . . .  698.23:i Gold-.avlng device, .ubmarine. L. D. Craig 698. 105 Rotary cutter hardening apparatu •• H. Lie-Golf ball. E. Kempshall . . .  698.024. 698,401, 698.402 bert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698.121 Grain cleaning .creen. C. Clo.z . . . . . . . . . . . .  698.258 Rotary engine. S. D. Book . . . . . . . . . . . . . . . .  698,360 Grinding machine. Shimer .& Pardoe . . . . . .  698,315 Salicylate of salicyl qulnin. etc .• H. Thron 698.079 Gun. automatic rapid tire. V. P. De Knight 698, 107 Sanitary trap. A. S. Newton . . • • . • . • • • • • . •  698,217 Gun. breakdowl'. W. H. Gates . • . . . • . . . • . .  698. 19<! ::;a.h fa.tener. J. G. Thompson . • . • • • • • . • . .  698.339 Gun carriage, H. P. Osborn . . . • . . . . . . . . . .  698,049 Sash, window, P . . Barnum . . . • . • • • • . . . • . .  698, 1 68 Gymnastic apparatu •• coin freed. K. Strau.s 698.335 Saw protecting hood. A. Bourgeat . • • • • • . . . .  698.363 Hair fa.tener. A. G. Smith . . . . . . . • . . . • . .  698.333 Sawmm •• • team set works for. Barker & Harness. G. Sengelaub . . . . . . . . . . . . . . . . . . . .  698.329 Corry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698.243 Harve.ting machine grain shocking attach- Scale and penholder combined. P. F. M. Bur-ment. G • .  H. Spaulding . . . . . . . . . . . . . . .  698.230 row. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698,370 Heel 11ft. shoe. J. J. Jones . • . • • • . . . • . . . •  698,289 Scale. computing. F. C. O.born . . . . . • . . . . . .  698.048 Hinge. M. P. Newman • • . • . . . . . . . . . . • . . . . .  698.216 Scale, spring. J. D. Smith . . . . . . . . . . . . . . . .  698.3:i4 Hoi.ting and conveying machine. T. Long 698,032 Scraper. A. Reich . . . . . . . . . . . . . . . . . . . . . . . . .  698. 138 Hook. See Shelf hook. ' Screen. See Grain cleaning .creen. Hopper or chute gate. A. Smith . . . . . . . . . .  698, 146 Seal. C. H. Mann . . . . . . . . . . . . . . . . . . . . . . . . . .  698,301 Hor.e detacher, F. M. Hunt . . . . . . . . . . . . . .  698,021 SeamIng machine • •  ide. C. W. Sleeper . . . .  698,066 Ho.e reel. A. E. Wood • • . . . • . . . . . . . • . . . . .  698, 346 Sectional tank, S .  T. Playford . . . . . . . . . . . .  698.050 Hot air furnace. W. H. Birge . . . . . . . . . . . .  698. 1 70 Sewing machine binder, W. R. Abercrombie 698,384 Ignition device. electric. A. R. Mo.ler . . . .  698.042 Sewing machine. button. R. R. Wanless . . . . 698,342 Impact engine. N, Gilpatrick . • . . • • . . . . . .  698, 271 Sewing machine needle threader. C. Schaefer 698,414 Incandescent mantles, manufacturing, G. Sewing machine tuck creaser, J. M. Greist . .  698,011 Bublmann . . . . . .  , . . . . . . . . • . . . . . . . . . . . .  698. 102 Shaft boring apparatu., R. Abe . . . . . . . . . . . .  698,165 Indicator, E. V. Beals . . . . . . . . . . . . . . . . . . . . . .  698.356 Shears. W. G. Hender.on . . . . . . . . . . . . . . . . .  698.190 Indigo from indol. making. P. Seidel . . . . . .  698.328 Sheet metal vessels, machine for bulging, G. 
Ingot •• pierCing and shaping metallic. L. D. W. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698,404 Davi. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697. 988 Shelf hook. C. A. Schrader . . . . . . . . . . . . . . . .  698,227 Insect destroying machine, Dyer & Willette 698. 1 87 Shipping ca.e. banana. F. Schmitz . . . . . . . .  698,061 In.ulator. electrical. H. P. Ban . . . . . . . . . . . .  698.097 Show ca.e. A. Reinle . . . . . . . . . . . . . . . . • . • . .  698,320 Kinetograph taking up apparatus. O. Me •• - Sign, llluminated. Chapman & Quine . . . . . . 698. :;:06 ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698.120 Signaling apparatu.. clearing out. W. M. Kitchen uten.il, E. W. Leach . . . . . . . . . . . .  698 , 1 20 Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697,990 Knitting machine, J. J. O 'Brien . . • • • . . . • . . .  698.045 Signaling mechani.m. A. P. Dwelly . , . . . .  697, 999 
Knitting machine stop motion. F. Wilcomb Skate. roll!ng. A. Houee . . . . . . . . . • . . . . . • . .  698,21l1 

698.089. to 698.091 Skate wheel. roller. A. L. Foy . . . . . . . . . . . . . .  698,110 Lamp. eleCtric arc. M. S .  Okun . • • • . . . . . . . .  698.046 Skid. B. H. Alvey . . . . . . . . . . . . . . . • . . • • . • . .  698.095 Lamp. electric arc. Auerbach & Gubing . . . .  698. 388 Skirt holder. V. F. Revor . . . . . . . . . . . . . . . .  698.05U Lamp hanger, H. J. Harrison . • • • . . . • . . . .  698.278 Skirt. lady ' •• G. Lewi • . . . . . . . . . . . . . . . • . • . .  698,205 Lamp. incande.cent gas. A. B. Redell . . . . . .  69§,225 Skirt protector. W. F. Wyman . . . . . . . . . . . .  698,238 Lamp .ocket. electric. M. Norden . . . . . . . .  69ts,218 Slat trimming mechani.m. J. Reif. Jr . • . .  698. 139 Lamp .ocket. incandescent, W. H.· Perkins 698, 133 Sleigh. A. H. Flint . . . . . . . . . . . . . . . . . . . . . . . .  698.000 Lamp socket. incande.cent. L. P. Dixon • . . .  698.394 Smoke abating device. F. R. Sellman . • • • . .  698,146 Lamp •• apparatus or distributing hydrocar- Soap granulator. J. Schwechler . . . . . . . . . . . .  698. 144 bon under pres.ure to hydrocarbon, J_ G. Sole laying and rounding machine. W. H. Branch . . . . . . . . . . . . . .  . . . .  . .  . .  . .  . .  . .  . . .  698.364 Clark . . . . .  . . .  . . . . . . . . . . . . . . .  . . . . .  . . . .  698,207 Lantern ventilating jack, A. F. Prahm • • . •  698,053 Speed changer. N. Chri.ten.on . . . . . . . • . • . .  698. 10il Last-.awing machine. E. W. Gerri.h • • • . • •  698.006 Spelter, refining. C. Wes.ell • . . . . . . . . . . . . . . .  698 , 1 63 Leather. making pebbled. M. Pianko . • • • . •  698,411 Spike machine. H. H. Bringer . . . . . . . . . • • .  698. 100 Len • •  y.tem. E. Abbe . . . • . • • • • • • • . . . • . . . •  698.959 Sponge or mucilage holder, H. W. Scatter-Lifting-jack for car •• etc .• E. B. Clark . . . .  698.372 good . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  698.325 Liquid container. H. R. Myers . . . . . • • . . • . • •  698.309 Spring .eat, J. J. Breakey . . . . . . . . . . . . . . . .  698,365 Liquid fuel burner. J. W. Neumann . . . . . . . . . 698.408 Stamp rack. hand, F. W. Glover . . . . . . . . . .  698,272 Liquid-.upplying device; C. E. L. Didelon 698.265 Stamp .tem guide. D. C. Demare.t . . . . . . . •  698.378 Liquor •• apparatus for relining. aging. mel- Steam generator. C. A. Kitts . . . . . . . . . . . . . .  698,403 
lowing. and purifyin/f alcoholic, J. F. Steam reintegrator. Adrot & Pons . . . . . . . .  698,348 Duffy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698.183 Steam .uperheater. J. Howden . . . . . . . . . . . .  698, 202 Liquor.. retlning. aging, mellowing. and Stereotyping. turf matrix pulp for. R. Krafft 698. 028 purifying alcoholic. J. F. Duffy • . . • • •  698 . 1 84 Storage tank. H. E. Nie.e . . . . . . . . . . . . . . . .  698, 12 9  

Locomotive engine. C. Hagans . . . . . .. . . . . .  698.276 Stove. gas, W. J. Schwarz . . . . . . . . . . . . . . . .  698,327 
Loom pile wire motion. L. H. Hartley. et al 698.279 Stove or range, ga., Grave. & Mlll • . . . . . .  698,009 
Loom. .wivel, Hutchins & Cyr . . . . . . . . . . . .  698.203 Stoves. adju.table fire box for. J. P. Neeley 698. 312 
Lubricant and making .ame. W. F. Downs 697, 996 Stove •• automatic cut off for gas. E. C. HI!!-
Lumber. drying redwood. H. B. Phillip • . . . .  698. 134 yer . . . . . . . .  , . . . . . . . . . . . . . . • . . . . . . . . . .  698.199 Lumber edging and matching machine. H. . Sugar and solution. thereof. purifying. A. Gale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698, 1 1 1  Spreckel. & Kern . . . . . . . . . . . . . . . . . . . . .  698.150 Lunch box. folding bicycle, J. A. Ekelund . .  698,397 Suspenders, Wander & Dalmar . . . . . . . . . . . .  698,085 
Macaroni twi.ting apparatus, E. E. Klein- Switchboard apparatu., W. Meyer . . . . . • . • • •  698,038 

.chmidt . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698. 1 1 9  Switch .afety device. point, L. Dunn . . . . . .  698, 108 
Magne.ium peroxid compound. making. F. Teaching type writing. machine for. F. Herlt 698. 1 1 4  

Fuhrmann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698,399 Telegraph pole and fence post. I .  M. Warner 698. 424 
Magnet. polarized. E. C. Knapp . . . . . . . . . . .  698. 02 7 Telegraphy. .ubmarine cable. Crehore & . 
MagnetiC separator. J. H. A. McPhee . . . .  698.311 Squier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698,261 
Magneto-electric generator, V. G. Apple . .  697.963 Telephone apparatus, party line, G. Moller 698.307 
Mdl bag deliverer and catcher. G. R. Ber- Telephone booth, C. L. Kiefer . . . . . . . . . . . . 698.025 

rlen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698.308 Telephone exchange .ystem, W. M. Davi. 
Manifolding device. C. H. Mann • • . . . . . . . .  698.30'.1 ' 697. 989, 697.992. 697,993 
Ma.sage machine. electric, E. B. Jacobson 698,022 Telephone exchange .ystem, H. G. Web.ter 698,087 
Match safe, S. D. Locke . . . . . . . . . . . . . . . . . .  698.406 Telephone exchange sy.tem, multiple .witch-
Matrix band retainer. A. J. Hiniker . . . .  698.280 board, W. M. Davi • . . . . . . . . . . . . . . . . . .  697 , 991 
Meat tendercr. R. Stone . . . . . • . • • . . . • . . . . . .  698,074 Telephone instrument. H. M. Reeve • . . . • . . . •  698.055 
Mercerizing, W. Klelnewefers . • .  � . • . . . . . . .  698, 00 6 Telephone system, secret " service, A. K. An-
Merry go round. B. Kippels . . . . . . . . . . . . . .  698.294 driano . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . .  698,386 
Metal can or receptacle for packing .oap. Thymol, making, M. Dinesman . . . . . . . . . . . .  697.994 

etc .• F. L. Bartelt . . . . . . . . . . . . . . . . .  � . . 698, 1 69 Tile • . B. P. Le.lie . . . . . . . . . . . . . . . . . . . . . . . .  698,031 
Metal cleaning compositiou. V. E. Brown . •  697, 976 Tire. for bicycle wheel., etc .• mold for the 
Metals •.  grinding or polishing. J. Mi.kolczy 698. 126 manufacture of cel!ular cu.hion. C. Hird 698, 1 1 5  
Metal., recovering. E. D. Rendall . . . . . . . . . .  698. 292 Tool. power driven. R. F. Sprague . . . . . . . . . .  698,41 8 
Mine •• • �If-clo.ing door for, F. Gunth�r . . . .  698.270 Torpedo. raHway. L. O. Sprout . . . . . • . . . . . •  698, 0611 
Mixers. etc .• hopper bottom for. C. T. Drake 698 . 1 82 Toy. O. C. Sanger . . . . . . . . . . . . . . . . . . . . . . . .  698,324 
Molding board. O. C . Swppt . . . . . . . . . . . . . . 698.077 Toy H. A. Vander Cook . . . . . . . . . . . . . . . . . .  698,340 
Moving ' boulders, etc. , machine for, P. ToY' bank, C. A. Braun . . . . . . . . . . . . . . . . .  698,389 

BOllery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698, 253 Toy toP. J. A. Irving . . . . . . . . . . . . . . . . . . . . . .  698,286 
Mowpr, J. F. Applphy . . . .  , . . . . . . . . . . . . . . . . 698,161 Train order signal. H. L. Plppr . . . . . . . . . .  698,317 
Mowing machine. automobile. Em. & Stew- Tramway switch. Young & Barr . . . . . . . . .  !l9/l.2.Q9 

ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698. 1 88 Transmitting intelligence. Crehore & Squier 698.200 Mule. Reynold. & Underwood . .  - . . . . . . . • . . . .  698.321 
Multiple switch, series, A. B. Porter • • • •  698,136 ' (Contmued on page 1118) 



Tread power, C. R. Gale . . . • • . • • • • • • . • . • . .  698,381 
Trolley guiding device, J. A. Miller . . . . . . . .  698,305 
Trolley supporter, adjustable, T. E. Stucky 698,076 
Trolley supporter, adjustable, Stucky & Hill 698,197 
Trousers supporter, G. E. HilL • • • • • . • • • . •  698,198 
Trucks, means for automatically coupling or 

uncoupling, O. Mietaschk . . . . . . . . . . . . . .  698,040 
Trunk, hat, A. J. Curry . . . • . • • • • • • • • • • • • •  698,263 
Truss, hernial, G. W. Derr� • . • . • . • • • • • . • 698,264 
Truss, hernial, W. H. Garson . . . . . . . . . . . . . .  698,270 
Tubes, apparatus for manufacturing conical, 

E. Bock . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  698,171 
Tubes, Hanging metailic, N. McKechnie . . . .  698,214 
Type or matrices, device for justifying lines 

of, W. Berri . . . . . . . . . . . . . . . . . • . . . . . . • •  697,968 
Tpewriting machine, B. C. Stickney • • • • . •  698,151 
Typewriting machine, W. P. Quenteil • • . . . .  698,818 
Umbrella, folding, J. A. Ekelund • • . . . . . . . •  698,896 
Umbrella rib and stretcher jOint, S. J. � Evans . . . . . . . . . . . .. . . . . . . . . • • • • . • . . . . . •  698,267 
Unrversal joint, A. Venderbeek • • • • • . • • . . • •  698,159 
Urinal, B. Taylor . .  ; . . . . . . . . . . . • . • . • • • . . . .  698,419 
Valve, air -escape, A. Grevel . . . . . . . . . . . . . .  698,012 
Vehicle controller, electriC, H. H. Cntler 

697,986, 697,987 
Vehicle frame, motor, W. A. Crowdus . . . • . .  698,876 
Vehicle frame or running gear, A. Bath . • . •  697,966 
Vehicle, motor, C. L. Mayhew . . . . . . . . . . . .  698,036 
Vehicle, motor, R. E. Olds . . . . . . . . . . . . . . . .  698,181 
Vehicle robe lock, A. M. Johnson . . . . . . . . . . 698,287 
Vehicle, steam propelled road, S. S. Straker 698,282 
Vehicle steering gear, Malicet & Blin . . . .  698,407 
Voltmeter switch, J. L. Hinds . . . . . . . . . . . .  698,200 
Wa�� �;;f�/��·:. �.�������� .f.O:. ���t.��,

. �: 698,888 
Wagon truck, J. A. McGarry . . . . . . . • . . . . . .  698,218 
Warp stop motion detecter, D. D. Mahoney 698,128 
Washing jack, C. Starzman . . . . . • • • • • . • . . .  , 698,281 
Washing machine, A. Z. Thomas . • • • • • . . . .  698,154 
Washing machine, B. Poulson . . . . . . . • . . . .  698,222 
Washing stand or holder, W. W. Topliff . .  698,422 
Water gage, J. Dorn . . . . . . . . . . . . . . . . . . . . . .  697,995 
Water tower, Hyde & Burns . . . • . • . • . . . . . .  698,284 
Water tube boiler, E. G. Rust . . . . . . . . . . . . . . 698,323 
Welding rolls, coupling, D. Heggie . . . . . .  698, 113 
Well drilling apparatus bit, J. W. Sloan . . 698,415 
Well drilling machine, steam power, G. D. 

Loomis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  698,033 
Wells, making, J. G. Huffman . . . . . . . . . . . .  698,020 
Wheel. See Wind wheel 
WhitHetree clip, W. Ferguson . . . . . . . . . . . .  698,192 
Wind wheel, B. Cannon . . . . . . . . . . . . . . . . • •  698,391 
Windmill, H. C. Huff . . . . . . . . . . . . . . . . . . . . . .  698, 116 
Windmill, G. S. Lowell . • . . .  ' . . . . . . . . . . . • •  698,299 
Windmill, J. Neuser . . . . . . . . . . . . . . . . . . . . . .  698,409 
Window washing apparatus, S. C. Lawlor 698,030 
Wire coupling, G. L. Mitchell . . . . . . . . . . . . 698,127 
Wire coupling, R. Thompson . . . . . . . . . . . . . . 698,155 
Wire drawing, W. J. Glover . . . . . . . . . . . . . .  698,273 
Wool, cleaning. E. Maertens 

698,207, 698,208, 698,210 
Wool, degreasing, E. Maertens . . . . . . . . . . . . .  698,209 
Wool with volatile solvents, cleaning, E. 

Maertens . . . .  . . .  . . . . . . . . . . .  . . . . . . . . . .  698,211 
Wrench, Wardwell & Ricker . • . . . . . . . . . . . .  698,086 
Wrench, L. W. Johnson . . . . • . . . . . • . . . . • . •  698,288 
Wrench, H. Decker . . . . . . . . . . . . . . . . . . . . . . . .  698,377 
Yoke, neck, J. H. Storch • • • • • • • • • • • • • • • •  698,075 

DESIGNS. 
Bedstead end frame, H. Raubitschek • • • • • • • •  85,881 
Decanter, A. Pick . . . . . . . . . . . . . . . . . . . . . . . . . .  35, 878 
Dish, P. J. Gordon . . . . . . . . . . . . . . . . . . . . . . . .  35,879 
Spoons, forks, etc. , handle for, W. E. Carlson 35,877 
Toy, O. A. Prior . . . . . . . . . . . . . . . . . . . . . . . . . .  35,880 

TR.ADE MARKS. 
Anchors, Admiral Anchor Co . . . . . . . . . . . . . •  38,176 
Artists' materials and stationery, G. Wagner 38,145 
Belt dreSSing preparation, stick, plastic, and 

Huid, M. L. Lyon . . . . . . . . . . . . . . . . . . . . . :. 38,171 
Books, Ridpath' s  History Publishing Co . . . . 38, 144 
Boots and shoes, L. A. Crossett . .. . . . . . . . .  38,156 
Boots, shoes, and slippers, M. Woodbury . . . .  38, 155 
Cleaning preparation, P. Orr & Sons . . . . . . 88,170 
Coal, bituminous, Pere Marquette Coal Co . .  38, l7!l 
Corsets, Weingarten Bros . . . . . � . . . . . . . . . . . •  38, 149 
Dry goods, certain named, Baronian & Co . •  38,148 
Feed and .ensilage cutter, Silver Mfg. Co. 88,175 
Food products, certain named, Sieg�l-Cooper 

Co: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38, 161 
Furnace materials, Morgan Crucible Co . . . •  88, 177 
Garters a.nd hose supporters, E. Gutmann . •  38,152 
Hair restorers; applications for the hair and 

cosmetics, . M. T. Goldman . . . . .  ; . . . . . . . .  38,166 
Heel and sole protectors for boots and shoes, 

Sanford Mfg. Co . . . . . . . . . . . . . . . . . . . . . . . 88,157 
HOSiery, Kapner Bros. & Duga Hosiery Co . · .  88,151 
LaCings, C. M. Mitchell . . . . . . . • . . . . • . . . . .  88,158 
Medical compounds, · certain named, C. W. de 

Laney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88, 168 
Photographic papers and photographic devel· 

opers, sensitized, B. Ru88egger . . . . . . . .  38,146 
Printing presses, steel for chases for, Barn· 

hart Brothers & Spindler . . . . . . . . . . . . . .  88,174 
Pudding tablets and dessert preparations, H. 

J. Blodgett Co . . . . . . . . . . . . . . . . . .  38, 159, 38,160 
Remedies for certain named diseases, Bur-

rows & Saunders . . . . . . . . . . . . . . . . . . . . . . .  38, 1 65 
Remedy for obesity, F. J. Kellogg . . . . . . . . . . 38,164 
Salicylates of some rare earths, Vereinigte 

Cl\lninfabriken Zimmer & Co. , Ges. mit 
Beschrankter Haftung . . . . . . . . . . . . . . . . . .  88, 167 

Sheetings, H. Norden· . . . . . . . . . . . . . . . . . . . . . .  38,147 
Shoes, certain named, J. K. Orr Shoe Co . . 38, 158 
Shoes, wQmen's, mis�s, an� children's, Bas-

thi.n Shoe Mfg. Co . . . . . . . .. . . . . . . . ; . . . .  38,154 
Soap, laundry, Maple City Soap Works . . . . . . 38, 168 
Soap, washing powder and fluid, cake, . W. B. 

Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,169 
Stoves, r.anges, heaters, and furnaces, Ex:-

celsior Stove and Mfg. Co .. ; . . . . . . . . • • . .  38,178 
Undergarments, C. Dufour . . . . . . . . . . . . . . . . . . 38,150 
Varnishes, wood fillers and stains, and paints, 

Standard Varnish Works . . . . . . . . . . . . . . .  88,172 
Whisky, w�ne, malted liquors, and non-alco-

holic beverages, C. Wilson . . . . . . . . . . . . . . . 38, 162 

LABELS. 
"Big 4 Cough and Cold Cure," for a mediCine, 

J. C; Banta . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,089 
"Blackbird," for lithia water, Arlen & Ing-

wersen . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  9,097 
"Burnham' s  Soluble Iodine (The Original) , "  

for soluble iodine, Burnham Soluble Iodine 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,087 

"Can't Shake 'Em O:lf;" for eyeglasses, H. H. 
Watts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,085 

"Faultless , "  for condensed milk, LaCkawanna 
Dairy Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9:U98 

"Fig Fizic, " for a laxative, W�. J. Raiche 9,091 
"Home Industry," for Cigars, Schmidt & Co 9, 100 
" Keller Bros. Blood Purifying Remedy, " for 

a medicine, . I{eller Bros . . . . . . . . . . . . . . . .  9,090 
"La Molinda, "  for cigars, Husted & Gessler 9,099 
"Marshall's Dandelion ToniC, " for a medicine, 

T. P. Marsball . . . . . . . . . . . . . . . . . . . . . . . . . .  9,088 
"Melliu'ls Food Chocolatf', " for a food prepara­

tion, Mellin's Food . Company of North 
America . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  9,102 

I INaili tza or Grease Extra,ctor," for a cleaning 
preparation, T. H. Price . . . . . . . . . . . . . . . .  11, 101 

"Old Style L�ger ," for lager beer, G. Heile-
man Brewing Co . . . . . . . . . . . . .. . . . . . . . . . . . 9,094 

"Orange Brewery Beer, " for a beer, M. Win-
ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,095 

" Osburn 's Pomelo Phosphate, " for a beverage, 
F. L. Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,096 

" Shoe .Manufacturers' Syndicate, " for shoes, 
W. Edelstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,086 

"The Famous Pile Cure," for a pile cure, B. 
& W. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,092 

"Vermilion Club," for whisky, B. J. Epstein 9, 098 

A printed copy of the speciHcation and drawing 
of any patent in the foregoing list, or any patent 
In print issued since 1868, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co. , 861 Broadway, New 
York. 

CanadiaD patents may now be obtained DY the in· 
vpntors for any of the inventions named in the fore­
going list. For terms . and further particulars 
addreBs Munn .. Co., 361 Broadway, New York. 
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The " Wolverine " Three 
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NEW BOOltS, ETC. 
THE AMERICAN FEDERAL STATE. A .Text· 

book in Civics for High Schools and 
Academies. By Roscoe Lewis Ash­
ley, A.M. New York : The Macmil­
lan Company. London : Macm11lan 
& Co., ·Ltd. 1902. 16mo. Pp. i-xlv, 
599. 

Mr. Ashley has ·produced a book of the 
kind that one loves to handle and to read. It 
Is scbolarly In Its treatment, yet simple In 
Its explanations. It Is a textbook Intended 
not only to describe the organization and work 
of tbe dlft'erent American governments, but to 
emphasize the relation of citizens to the gov- · 
ernment and to one another. For that reason, 
Mr. Ashley Informs us in his preface, he has 
approached the subject from the standpoint of 
the State ; that Is, of tbe whole body of c itizens 
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HANDBOOK ON ENGINEERING. By Henry N!��r.�Jsr�r«§T.�J'.�ln: 
C. Tulley. Second Edition, Revised 

o��w
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.tock 

and Enlarged. St. Louis :  Henry C. , 
PhIladelphia Office, mLC··n�.C·�.C-;O'.-:.· 

Tulley & Co. 1902. 16mo. Pp. 827. '2 
Price $3.50.  8 

This Is the second edition of a book which ill ,; 
has been found of considerable service to the 
practical engineer. The author's claim tbat 
before the publication of the volume, It was 
difficult to find a plain and practical treatise 
on the steam-boller, steam-pump, steam·engine, 
and dynamo, and how to care for them, is 
only too well founded. H is own work seems 
to fill this want In a particularly happy man­
ner. He has given particular attention to the 
latest Improvements In all classes of steam 
engineering and their proportioning according 
to t1�e best modern practice. 

BAKING POWDERS. A Treatise on the 
Character, Methods for the Determi­
nation of the Values, etc. Witb 
. Special Reference to Recent Improve­
ments in Phosphate Powders. By 
Charles A. Catlin, B.S., Ph.B., F.A. 
A.A.S.  Providence, R. I. : Rumford 
Chemical Works. 1899. P.p. 44. 

Mr. Catlin bas prepared an Interesting mono· 
graph on baking ' powders which will commend 
Itself both to the chemist and to the baker 
for the thoroughness of Its treatment and the 
trustworthiness of Its Information. 
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PRACTICAL SANITARY ENGINEERING. By GAS 
Francis Wood. Philadelphia :  J. B. 
Lippincott Company. London : 

ENGINE 
Charles Griffin & Co. 1902. 16mo. 
Pp. i to vii, 304. 

M r .  Wood's work deals with t h e  science o f  
sanitary engineering In an elementary form'. 
As the author states In his Introductory chap­
ter, the material · formed the basis of a series 
of lectures given before a few private en­
gineering friends, and Is now oft'ered more 
especially to engineering students. It cannot 
be denied that the work Is both Instructl"e and 
trustworthy. Its Illustrations might, how· 
ever, be Improved here and there. 

. 

ELECTRICAL ENGINEERING TESTING. A 
Practical Work for Second and Third 
Year Students, Engineers and Others. 
By G. D. Aspinall Parr, M.Inst. 
E.E., A.M.1.  Mech.E. 218 Diagrams 
of Connections and Illustrations of 
Appliances. 31 Tables of Useful Fig· 
ures, Constants, Logarithms, Squares, 
etc. Philadelphia : J. B. Lip.pin· 
cott Company. London : Chapman 
&,  Hall, Ltd. 1902. 8vo. Pp. 474. 
Price $3.50 net. 

Electrical periodicals from time to time have 
published articles on the testing of electrical 
engineering apparatus. So far as we know; 
the present jook Is the first earnest effort to 
treat the more advanced and practical portions 
of thtl subject In a systematic manner· and to 
c(lllect . scattered Information not readily ac­
cessible. The book embodies most of the 
experimental work that Is usually done at col· 
leges, and Illcludes many tests of heavy 
electrical machinery, together with a course 
on jointing electric light cables. The autbor's 
hope thnt his book may he suitable to guide 
the student In electrical laboratory practice In 
the second and third years of a complete course 
of Instruction In electrical engineering deserves 
to be fulfilled. 
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is  the most ambitious effort that has ever been 
made in this direction. The results, both from 
the scientist's as well as from the bookmaker's 
point of view, aL'e in every way commensurate 
with the time and money that have been expend­
ed. The book is  devoted only to l iving horti­
culture and descl'ibes the species actually i n  
cultivation in the countr.Y. N o t  only are these 
species described, but they are also compared 
and contrasted. Each leading article bears the 
name of its author, thereby fixing responsi· 
bility and giving credit where due. 

AMERICAN NEWSPAPER ANNUAL, 1902. 
Philadelphia : N. W. Ayer & Son. 
1902. Crown Byo. Pp. 1601. 

Perhaps the most exhaustive and the 
trustworthy business directory of newspapers 
pubiished in: the United States is  that issued 
by the well-known advertising agents, N. W. 
Ayel' & Son, of Philadelphia. The volume be· 
fore us follows the general piau which has 
bee'n adopted in past annuals-a plan wiJich ex­
perience bas shown to be in every wa'y t he most 
adequate. The H)D:! annual con tains a carefully 
prepared Jist of the newspapel's and peL'iodicals 
published in the United States, Territories, 
Dominion of Canada. Cuba and the 'Vest I ndian 
[slands, and gives valuable infol'mation regard­
ing these pel'iodicals, such as cil'culation. issue, 
date of estalJlishment, names of editors and 
publishel's, ano add resses. together w i t h  the 
population of the ('ounties and places in which 
the papers are published. Furthermore, the 
book contains a description of evel'y place in 
the United States and Canada in which a news­
paper is publ ished, including rail roads, teleg· 
raph stations and banking facilities as well as 
maps of the Un ited States and its possessions, 
Canadian provinces and the West Indian 
Islands. A list of the newspapers of the United 
States and Canada is arranged in counties and a 
description is given of each State, Territory, 
province and county, as wel l  as the location, 
use, character of surface and so il .  Chief pro· 
ducts and manufac tUl'es are also mentioned. 
The work, containing as it does information of 
the most varied and useful character, constl· 
tutes a valuable guide for the judicious placing 
of advertisements. 

FUNDAMENTAL PRINCIPLES OF ASCERTAIN­

ING COST OF MANUFACTURING ApPLIED 

TO MANUFACTURING PRINTING. AP· 
PLICABLE TO ALL OTHEl� KINDS OF 
MAN UFACTURING. By J. Cliff Dando. 
Philadelphia : Dando Printing and 
Publishing Company. 1901. Quarto. 
Pp. BB. Price $10. 

The cost of manufacturing is an unknown 
quantity, depending upon a variable amount of 
manufacturing done each year by any factory. 
It  never has, it never can and it never w i l l  be 
absolutely fixed, but with the aid of this splen­
did book there should be no difficulty in ascer-

Sene! jo)' Booklet 27. taining, as far as possible, the knowable ; and If 
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Dando's system is carried out, we w i l l  see 
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by any amateur s�illed in the use of tools, aud it will 
work as well as a $125 balance. T'be al'ticle is accom­
panied by detailed working drawings showing various 
stages of the work. Tbis article is contained in SCTEN. 
TH'ro AMERICAN SUPPLEJIEN1.\ No. 1 J  84:. Price 10 
cents. For. sale by l\iU!\N & Co .• 361 Broadway, New 
York City. or any bookseller or newsdealer. . 
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POWER TRANSMISSION. By E. W. Kerr, 
M. E. New York : John Wiley & 
Sons. 1902. Byo. Pp. 356.  Price $2. 

The author has taken an old subject, wbich 
has been worn threadbare. and has acquitted 
himself in an excellent manner. The contents 
are largely the subject matter of lectu res de­
l ivered by the author to students of the elem·en­
tary principles of engineering. The examples 
for practice are excellent. The book Is well 
i l lustrated. 

THE TRAINING OF THE BODY FOR GAMES. 

ATHLETICS, GYMNASTICS, ETC. By F. 
A. Schmidt, M. D., and Eustace H. 
Miles, M. A. New York : E. P. Dut­
ton & Co. 1901. Byo. Pp. 520. Price 
$2.50 net. 

The volume contains hints that w i l l  be valu­
able for all  those who are interested in sports 
and out·of·dool· game�. 'l'he authors' special 
object is to point out the peculiarities of the 
different forms of exercises and their relation 
t o  a perfect, all I'ound development. The 
au toOl'S take up the subject matter from new 
points of view, and the explanations are so 
lucid that they can be I'eadiiy comprehended 
by the lay mind. The i l lustrations are par­
ticularly unique. 

MARI NE PA I N T I NG IN WATER COLOR WITH 
TWENTY-FOUR E X A �I PLES I N  COLOR. By 
W. L. Wyllie, A. R. A. London and 
New York : Cassell & Co. 

The examples are admirable and the explan­
ations are most simple. The book is one tbat 
can be especially commended to all amateur 
art ists. 

THE MASTERY OF THE PACIFI C. By Archi­
bald R. Colquhoun. New York : The 
Macmillan Company. 1902.  Byo. Pp. 
440.  Price $4. 

1'he writer is well known as a traveler in 
foreign lands, and a student of fOI'eign affairs, 
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changings . and shift ings of human activi ty 
which have taken place in the world's histol·Y. 
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are rapidly transfol'ming the gl'eat o('ean :wne 
of t he Pacific. 'l'he book is admil'3bl'y written 
and is pl'oEusely i l lustrated by unique photo­
graphs, and it iR especially recommended to 
pel'sonR who wish to post tbemselves upon one 
of the vital questions of the day. 
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mNTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention will Le paid thereto. This is tor 
our information and not for publication. 

References tv former articles or answers should give 
date of paper and page or number of question. 

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

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

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

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

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

( 8592)  H. E. S. writes :  In the SCIEN­
TIFIC AMERICAN, in Query 8558, H. E. G. wants 
to know if the three-wire system of distribu­
tion is ever used in connection with a siIig\e­
phase current. If, as I take it, he refers to the 
secondary mains, or mains from which the 
service wires leading into buildings are taken, 
such a system is in use in quite a numher of 
lighting plants. Here our primary voltage Is 
2, 100 volts. Most of our transformers are con­
nected up on the three-wire system, with a 
voltage of 208 between the two outside wires, 
or 104 between either outside wire and the 
center or neutral wire. Most of our customers 
are supplied with current at :!-04 volts. Cus­
tomers having less than ten lights are wired 
on the two-wire system, larger consumers are 
wound on the three-wire system, and service 
wires connected with the mains in accordance. 
We have one transformer, from which a two­
wire 208-volt circuit runs in one direction 
and a three-wire 208-104-volt circuit runs in 
another direction. A. It may be that we did 
not interpret the inquiry of our correspondent 
H. E .  G., No. 8,558. correctly, but we under­
stood him to refer to the mains from the gen­
erator to the transformers when he asked If 
a single-phase current can be operated on a 
three· wire system. Of course, we were aware 
that such a current· could be connected to the 
Edison system of house wiring from the secon­
dary of two transformers or from one trans­
former by tapping the secondary at three equI­
distant points. 

( 8593 ) F. II. P. asks : Is it possible 
to wind a spark coil of the simple pattern and 
make a jump spark coil of it ? If  so, kindly 
give directions and state the way it should be 
coupled up. A. A simple spark coil may be 
made with a core of iron wire ( N o .  16) 10 
inches long and one inch in diameter. Ii'asten 
heads for the spool on this, and cover the 
core with a few turns of brown paper. W ind 
No. 14 single cotton-covered magnet wire on 
this to a depth of about % inch, insulating 
each layer from the next by a layer of paper. 
It is better to give each layer a coat of shellac 
also. The coil is used in series with a hattery, 
and the spark is obtained when the circuit is 
broken. With six or eight strong cells a thick 
spark will be given. 

( 8594) F. H. R. writes : I have a 
stereopticon lantern, and· have been experi­
menting some with it. For a screen I have 
a blank wall tinted an orange red. Can you 
tell me what colored glass I can USe with my 
lens in order to throw a white light upon the 

, red surface ? A. To obtain the best e!feet you 
must find a glass of a tint the exact comple­
mentary of the color of the wall. This will be 
a bluish green. Of course much light is lost 
both by the ahsorption of the wall and of the 
glass. We should suppose that very little 
would be left. 

( 8595 ) C. F. C. By oversight answer to 
your inquiry regarding carbon velox was 
omitted from our answer to your other in' 
qUirIes. The directions accompanying carbon 

Practical Pointers 
For Patentees 

velox paper a r e  that i n  ordinary daylight a Ii  
average negative w i l l  require from o n e  to eight 
seconds ; an arc lamp is given as requiring ahout 
the same time ; a WeLshach burner as requiring 
several more seconds ; and a five-foot gas burner 
at three or four inches as requiring from one 
to two minutes of exposure. Velox paper is 

Containing Valuable Information and Advice on 
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An Elucldatiun of tbe Best Metbods Employed by the 
:a.lost :successful Inventors in Handling Their Inventions. 

By F. A. CRESEE, M. E. 
l ii'J PaKe... Cloth. Price, $1 .00. 

opened and handled by gas light ; from which 
it is seen that It Is !ess sensitive than ordinary 
lantern sl ide plates, though there are brands of 
these which are manipulated In yellow · light. 

�I��t�!r�������r::��:e':n)�t�{�'�'i,t.���cge":'� ( 8596 ) F. I .  G. asks : I have read the 
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HIR is the most practical, up·to·dllte book loub-
ful Inventors In handling their patents. It Is statement in a medical journal that Prof. 

1,f�t"t�ro:.x.r�8Sr�Ybi��t,','���t��: ��p�,!i�'r'.��C�� Fittlka. of Marburg, claims that arsenic Is 
"O:n2 of the most successful Inventors of the day. PN.C and that antimony is P,N,OT Can you 
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ly handle his patent successfully. economically aud ists have concluded that any one has proved 
profttably. that the substances named have been decom-
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a��e����� posed into any ' simpier forms. It is of course 

expel'lence in realizing from the monopoly alJorded by a possible that the. so-called elements are not 
pateLt. Jr&nd /0'1' Descriptive C,,"cular. all or any of them elements, and i�veStigators 

at some time . may .be rewarded by the dls-
M U N N at. C O . "  covery of the method of separating the ele-
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Scientific AInerican 
mell i s  i l l i n  :-; i ll l p i l'l '  (OI'I1H:L  I t  lias llot, l1uw­
c ,-e r, yet  bee l l  done to tbc acceptance of com­

pe l  el l t d ll ' lll i � t  s. 

( 8597 ) G. M. C. asks : 1 .  Wh ,t is  the 
d i lle rcn t.:c uelween lhe current genel .lted by 3 
magneto machine and that generate1t uy a dry 
iJatte l'Y "! 1 notice that the fOl"mel" cannot be 
useel l ike the lattel" [0 '· l igh ti ng a m i niatul'e 
lamp and for some other purposes. A .  r:I.�he 
magneto of a telephone set generates an a l ­
ternating cllrrent of too s ma l l amperage t o  

l ight a l a m p .  :! .  , n i l  a standard F u l l e r  battery 
become exhausted iJy staneling w i th its poles 

d i sconnected ·, I f so. why ·! A .  All b i chromate 

cel l s  sholl lei h a  vo the z i  nes Ii Heel Oil t of the 
l iq u iel when not in use. because the acid acts 

upon anel e1issolves the z i nc a l l  the time i t  is 
i n  contact with it .  �. When the poles of a 
bat tel'Y a,'e connected th ro ugh a c i l"cu i t  of 

p mctical l y  no l"esistance. so that the hattery 
does n o  work, wlln t becomes of its enel'gy 'J 
A. You are i n  er,'oJ' in sa.ving that the bat­
tery does n o  work when on short circuit. I t  

i s  send ing a ITIn x imtl m of c u rrent a n d  pro­
duces a m ax i m u m  of heat. 4. Can a n  incan­
descent l a m p  be destro.ved by sending too 
stl'ong a CULTent through i t ·, A .  Certa i n l y. 5. 
What are gas mantles composed o f "! A .  Ga� 
mantles are composed of oxides of the rare 
earths upon a mesh of threacl . which bl1 l'l1' 
when the mantle is l ighted by a match. leavin:.; 
the ox ide to glow w i th the henl of the f! nme. 

NIAGARA 
FALLS 

One of the natuml wonders of thc world. 
A, channi llg' place at : I l ly season of t h c  
year. reaehcd [},Ol ll c ,'Cl'j' d i rect ion b y  t he 

NEW YORK CENTRAL LINES 

A visit to the Falls is an object' lesson i n  
geography ; an e x h ibition uf Jilildscapcs 

that no pain ter CUll CfllIa}, flnd a. g'l i lllpse 

0[ t he l atest lIel'eloplllellts of the i ndus­
tr ial world . 

A copy of Foul'-Track Series No_ 9 . .. Two Days 
at NlUgal'U F.:tlls," wi l l be sent free. post.paid, to 
any uddress ull recei pt of a t.wo-cent postag-e 
stamp, by George 1-1 .  I bniels. General Passen­
ger Agellt, New York \.;ent J'al &, Hwi:son l{'iv�r 
Hailroad, Grand C�utral S1..ution, New York. 
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uPerfedion" AIR MATTRESSES 
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(Trade i\lark) In Camp-On The Yacht -Or At Home 
THE IDEAL BED OR COUCH 

Strictly h yg-ien ie-X on-absorbent-Odorless. 
A HOOX TO 'J'lU: l�\, ALlH--A I,UXURY }'OR TilE WELL 

Light weight, and when deflated can be packed in small space. 
SEND FOP. CATALOGUE AND PRICE Ltsr 

Mechanical Fabril! Co., Providence, R. I. 

T H E  O R I G I NAL AND  G E N U I N E  
. : - : 

(85!l8) H M. W. asks : Will you kindly I .  to, the OJ)ORU:SS ". 
i n fol'm me whflt the following' consist of, viz. :  EDSON S SYSTEM moval of V!\ULT n.Hl 
Ort ho-fliniflo-phcnol. 4 chlol'-ortho amido-phenol. C }:S8 1".UH� matter . Smuller Cmu l)lete OIl

I��::!I�S
�O

I
�
I
!::�:lte 

Rubber Goods. Perfect1y imi­
tate line"'I. A re durable ana 
keep wbite. 'l'bey go to all 
parts of tlle Globe. \\.rrite for 
Cat.alog. W e  w a n t Agents 
everywbere. M'f'd only by 
W i ndsor Col lar & Cuff Co., 

W i ndsor, Con n .  

4 G di<.:hlor-orthn-amido-phenol. 4 n i tI·o-OI't ho- :lml Instit ut.iollS. HAV( You i) Buffalo ? amino-phenol, 4-n d i n it l·o-ol't ho-amido-pbenol. ��lliJt!{�.v8, 
4 ch l ol'-G n i t l'o-ol'tho-umido-phcnol '? A. The 

:��o�J�:�::I��III�V if you wheel at all and have not yet tried tb is macb ine composition of the organic compounds is dties in the U. S. tbere is. a treat y(.>t cOtl ling to you. It IS a combina\ ion 
d ifficult of represen tation e .H�C!)t by the method ll�e

e�
�:r

f
��tt���

log �ft�,��.c�e�.
ea

p��./��� strengtb, and is an ideal muullt 101' 

of the chemistl':c�. 01' hy means of a diagram. .EDSON llAN UJ."AUT UUING CO., 
K :t 

: ��A��r�l�t�01��.cCB�iLI� Benz.ole. 01' benze ' e. i s  the basis of t he Hal'oma.ti c" 182 (JoJDDlcrclnl Street, Boston, 1\lu88., U. S, A, upon t he mo�t mod-01' ' " ri ng' " compnunds. I ts formul a H ern and approved 
i s (', I I , :  01" e"pl"e�sed grnphicfllly, it / C � GlasC! Water Coolers �n�:;. I�,�gh���

ve
�� 

is a l ozenge-shaped fi[!U l·O. fiS show'n H e  C H � the market. lnve:s-
here, w i t h  six pOi n t s  for bonds. II I ��\�ri� th�!�ddan�:i�' 
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No l �,EE I>A." N
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A
ECT'l':R. RSu':.�'I�ORR

ATDEJRT ���to?�l'�t"g\�?;�;ith':5tli\b:!:e!:!:!::£;""'�-�SiIli;i;;;;"'" 
IDU fl 0 wrl e ou con I n u a  y, 1 JUS " /'/  '" � 0 '" 
come to be eonyentionnlly symbol- H WRITE FOR C I R C U LAR BUFFALO KING SPECIALS izod uy ft h e x-ag·on. t he si x angles of which are 
n um be l'ed from the top flround wit h the hands of 
a clod< from 1 to 6. When nothing is at- 1 
t aehed to any of' the numbered points, 6 / '- 9  
it i s  underst· o d  that nne atom of  hydro- 5 1  .I; 
gcn ocell lOS the posi t ion. H Ortho-com- "'" / 
pounds " a,·,: t h ose i n  wh ich the attached 4 
radicals occupy adjacent pOints, such as 1-2, 3-4, 5-6 • 
. . �leta-cOJnpollnds " arc th ose i n  which the at­
tachec1 l'adicals occupy altcI'nate pOints, as 1-3, 2-4, 
3·5. .. Para-comp ounds " are those in which the 
rfldicals oceupy OPPOSite pOi nts. such as 1 - �, 2-5, 3-6. 
.. Phenol , " or carholic acid. C,H,-OH, is denoted 

O H  
/ '-, 

by t he diagram I I ·  HAmido-compounds " are 

'-, / 
those containing the radical NH,.  Hence amido­

OH 
/ '-, N H, 

phenol is rep,·e8ent ell by the cI iagram I I 
'-, /  

Hence also there may be t h r ee amido·phcnols­
ol'tho-amido-phcnol, meta-amiclo-phenol, alld PflI'U­
amido-phenol. The compounds named aboye fire 
n I l of the H Ol't h o " series. The I lu mbers l Ised i l l  
U:c names refer t o the ))umbel' of the points of the 
lozenge as. aboyc stated. I t i s  now possible to in­
I'· ,  " I' e I' I'e composition of t h e  compounds in. 
tel ligi bly-

Ortho-amido·phenol , 

4 chlor-ort ho·allli <i  '. ' en : > l, 

O H 
Cl / '-, NH, 

4-6 dichlor·ortho-flmillo·phenol, 

4 nit ro-ortho·amido phenol, 

I I 
'-, /  

Cl 

OR 
NO, / '-, N H, 

4-6 e1i n itro-ortho-amido·phcnol . 

4 chlor-u nitro·ort ho-amielo-phenol, 

I I 
'-, /  
NO, 

OH 
NO, / '-,NH, 

I I 
'-, / 

CI 

The formulas in thc ordinary rnode of writi ng 
arc as fol1ows : 

OrtllO-arnicio-phenol, 

C 6 f l ,  N H ,-O H .  

4 chlor-ort ho-arn ido·phenol, 

C,H ,-Cl-N H, · O H. 
4-6 e1ichlor-ortho-amido-�henol, 

Co ' I , = CI ,.NH,-OH. 
4 nitro-ortho-amido·phenol, 

C.H, NO, N I I ,-OH. 
4-6 dini tro·ortho·amido-pbenol, 

C,H , = fNO,I,-NH.-OH. 

4 chlor.j) nitro-ortho-amido.phenol, 

C,H2·CI·N02·NH.·OH. 

A P P E R T  G L A S S  C O M P A N Y  
215 Ul'oad\v::ty, N c \v York 

whiCb are known as tbe "Kings and Queens of Bicycles," 
G-entleman's or Lady's wbeel $35. 

THE WM. H E N G E R E R  C O . ,  . -

Paint or Whitewash the 
Easy= Economical Way 

vVh y  do by hand, t h at w h ich c a n  be 
more cheaply, and quickly done by 

. machinery ? 

Hook's Pneumatic Coating fl3chine 
Equals Twenty Men W ith Brushes -
w i l l  paint or w h i tewash i n  one-tenth t h e  
t ime i t  takes by hand, w i t h  b e t t e r  results 
as to appearance and d u rab i l i ty ; cleaner 
than brush-work ; n o  scaffolds nor ladders 
required. No one spending $35.00 for pai nt­
i n g- or w h itewash i n g  c a n  afford not to have 
this wonderful labor·savi ng-· device. A ny­
one can operate i t .  Figure out the saving in labor. 

" STAY-THERE," PA I NT 
(Weatber·proof and ·Fire·proof) 

A substitute for oil pai llt at one_fifth the C0Sl. Better 
and as cheap as whitewash. 

Our twenty-four page book tells the tale. We shall ap­
preciate your enquiry. 

P. B. HOOK, UIo27 Hook Bldg • •  Hudson, Mich., U. S. A. 

BU FFALO, N_ Y. 

ARMATURE WINDIN G, RIGHT AND Left Hunded.-An important paper for all amateurs. 17 
i l iustraLions. SCIEN'l'H' I C  !\ 1I1 'ELUCAN SUl>PLEMENT, No. 1 1 3H. price 10 cents. Wor sale by Munn & Co. and all newsdealers. :Send for catalo.,; ue. 

SEt\�Egffi feRglS,�Ali� hih���� ��gi�:e�E,I'�;;;�ki�;' 
ville, N. �' ., unti l 1 o'clock P. i\1.. l\lay 9, 1002, and t l'en opelled, for fUflli�ljing m i scellaneous arucles foJ' tbe 
lighthouse estnblishmeni:. for the fiscal year to end June 
3O. 1!J03. InfurmatlOn and specifications may be I'ad upon 

�lA C H I N E" U I· E · n ' application. M AJ W. '1'. HOSSELJ., U. S. A. ,  Engineer I CE  uud Uottl e .':S\ llr�J�rll'e]I;ll�I lI!i�E lv��r��il� 'l'bircl Lighthouse Distri cl,. 
�l VG. CO . . SW ( ; l i n t on Stl'eet. i\.t i lwuul,ee -\Vis .  

MATCH .Fact,?)"y llIuchi.uCI'Y. \.y. �J. W I LI , J � M S, 
SIU L L F'  U I , iU A S T E ll, EN A �l l;LElt I Mfr., .17 South Clmton St., Chlcago, U. K A .  

With pract ical and cbemical know led"o wi,hes t ' )  es- � ��I tablish i�l A rnerica works �Ol' enameling- on S�leet metal ! '" � � � � � � L and castmgs. 'rbe wnter IS capab le of teachlllg alJ em· '/ - ---loyes and would not objeet to tak ing a )I'oper pos it ion TYPE WHEELS�tJlODEl.S &.EXP£RIMENTAL WORK_SW.ALLMACHI�£RY � imself. A nvone des i r ing to conSideJ' t lliS propo�if ion NO'IELTI E S 8.: E.TC� HEW ';'O &UNCIL WORU 100 NASSAU S! N.Y. will address K. U. 7i95, care R.udo]f ,\10S8e, Cologne, Ger. 

MODELS & E X P E R I M E N T A L  W O R K .  lnventiolls developed. Special )'lachinery. 
E.  V. BAILLARD, Fox B ldg .. Fra n k l i n  Sq u are . New Y o r k .  

F RE E Catalogue O f  Arch itectural . ::;cientiHc 
nnd r!'echni cal Books. 
PI'0!"!pectusfoI' 100'2, for "Architect.s' and Builders' ')lagazine," mon tb ly �2 a year. 

W M .  J. COMSTOCK,  Pub . . 23 Warren SI. ,  New York. 

a �'��!kCC�!log� �Pe��!!�.�:. 2ac. l-'al'l ol' 'L'ricks Catalog ue, free. MARTINKA & CO" 1Iitr8., '�3 Sixtb Ave., New York. 
ROTARY PUMP� A ND E N G I N ES. 'L'beir Orig-in ane! Deveiopment.-An important series of papers g-iving a hbtClrical resume of the rotary pump 
and engine from 1588 and il lustrated with clear draw­ings showing- the constJ'uction of various forms of 
���::�E:�:���:.�,
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eaCh. Fur sale by Munn & Co. and all l1ewsdealel's. 

Cem ent Books. �g�Mt.7n i���c�:i:���
n
ts?;�,Pw�: Cement and E n g i neering N ews, 162 La Sa lle St., Chicago 

ElEVAT I N G  - C O N V EY I N G  � � (l ': � �A'(Q...-:"7o? 9l� ;t. Coal M i n i n g  Mach i n es 
E LECTRIC M I NE LOCOMOTIVES 

POW E R  COAL D R I LLS 
COAL H A N D L I N G  M A C H I N E RY 

POWER TRANSMISSION M A C H 'Y � �d� � ���, � 01> 

COAL WAS H I N G  MACHINERY  � .s:oC>� '1'�; �"'''' 

Coasts on 
Balls. 

Write for 

Ci rcular' 

Box X. 

BRAKE FRICTION IN CENTER OF H U B .  

THE BARWEST COASTER BRAKE CO., 83 Chambers St., New York. 

Simple. 

9 Pieces. 

Light. 

Guaranteed 

Satisfactory. 
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C L A S S E S  R E N D E R  
D E F E C T I V E  VISION 

C H R O N IC. 

Write for our 
I LLUSTRAT E D  
T R E A T I S E  O N  T H E  

E Y E ,  Mailed Free. 

THE IDEAL COMPANY, . 239 BROADWAY, Haw YORII. 

EXCLUSIVE EXCELLENCE. Columbian Spirit. 
'!'he 1902 Winton procluct i s  the flnest. creation u pon THADB MARK. NfW fNGLAND WAY(HfS t. h e  automobile market. A combination of a l l  struc­

tural advantages. 'l'boroughly reliable uncleI' all con­
ditions of service. 

A Chemically Pure Methyl Alcohol. Price i n  bbls. 
and !1i bob� . •  $1 5U per �allon. Columbian Spirit cannot 
be taken internally, but fol' manufacturing purposes IS 
the equal of alcohol. it is a water wbite spirit testing 
99 pe,,' cent. of pleasant odor and free from impurities. 

"'\��. 

M A N H ATTAN S P I R I T  CO. 
iSole 11lauutacturers. BUFFALO, N. Y. 

Touring Cur w i l h  TOllnen .. ltetnched. 

OUil' Cataloo may he1p some. 

THE WINTON llIOTOR CAltRIAGE CO., CHARTER ENG INE 48(; Belden t3treet, Cleveland OhIO, U. S. A .  
Branches ill New York, Chicago, Boston, Philadelphia. USED ANY PLACE 

BY ANY ONE 

Tir� Troubl�S StO''''�d !  Stat ionar ies. ���ab��.\a�i�:���i�S, "'''' I H O lsters, E n g I n e s  and P u m p s .  B y  injecting one tube o f  Automobile Nevel'- F U B I .-:-Gasoline, Gas, Distillate. . 
le. tia.. into cadI of _your tirt:!> your tin'l trouule will Send 1m' llhlst.rratpd CatalOQlt.e Wlut TeRti­ahsolutely cease. ..I.'\" ('"crlcuk when in a tire re- I monials, and :state YOlvr PO'Wc,,' Needs. 

:;;:�:.I�1: .. i�." \�1\�i��)a�7:.1l I  ,��)��d�·'il�One\I'��\n:�\\!):�Il��t.tl��re�� , CHARTER GAS ENGINE CO •• Box 148, STERLING. ILL. I t  is :mtolll:Ltk and .'Inn'. Automobile �e \'eJ"lcBk 

,, ; lI I ',,�,��'�n�";: E A K  T Y P E W R I T E R S  
is used a1l(1 rt:t'OliLlIleIHled by Tire lIlauufacturers and UI the "Illy Jj'luid that e:1Il be legally USed iu :my pneu. w:lti.- tirf'. 

I'nIUE, GO CENTS. 

B U FFALO SPECIALTY MFG. CO. Sole Propl"idor!;, Uutrnlo, N. Y. 

Absolutely New H&ND�TT&N at much le8s 'har. 
manufactnrers prices. Second-hand, H i l  makes. Send 
for Catalogue. 
F. S. WEBSTER CO.. 333 Congress St., Boslon, Mass 

have a world-wide reputation 
gained by results as accurate 
timekeepers. We make all 
sizes and styles_ We sell only 
complete watches. Catalogs 
sent on I'eq uest. 

T H E  N E W  E N C L A N D  W ATCH CO. 

37 & 39 �laiden Lane 131 Wabash Ave., 
New York Chicago. 

Claus Spreckels Building-, San Francisco. 

S C 1 All Val'ieL!eM al lowp.�L pnces. Hest llm!road a 0 S �y:gklc&rdus���fO�l't?�'le��oi�cl��fA�S S�t��: U Sewing �lachines, Bicycles, Touls. etc. bave 
Money. Lis,s Free. CI-I I ( ' A G O  �( A ' , �; Co . . (�b.jcago. 111. 

The 
Absolutely 

Reliable 
Always, 

Rfta'!!!!Tt;!'!t!!. 
8 2 7  B R O A D WA Y. N E W  Y O R K  

THE GREAT 
HILL CLIMBER 

A Dl e rican S u ccess S e ries 

'llbe fastest hill  climber in the worJd, and the easieRt of 
all to operate is 
THE G R O U T  
STEAM STAN H O P E  
a s  was proven i n  the 
recent Nelson Hill  
contest.. wben it 
beat the time of 
every A m e r' i c a n  
m a d e  m a c u l n e. 
Well equippe(l with 
wide body and seat 
and st andard wide 
tread. .-\ sk: for cat­

alogue and circulars describing new features for 1902. 
Every part of the machine b made In our own factory. 
G R O U T  BROS., OltANGE, 11lASS . . U. is. A '

I The Haynes· Apperson AutomObile 
RESULTS 

Two llm:hlllc8 entt:rt:d. 
Two ll n(!hi llc� re.; .. i\·ed tir"t cerU­ticllte. 
T w o  11 nehi1lc8 In:lk� hig-ht:r :wt:r­age than an v other m:lchines IIlade iu America, - our re­cord in i'\ew York And Hu ffalo endur­ance te!'J�. 
F'lr�t Prize Long Island endurance test 
j.-!-?r�t Prlz(' Cup Fi\'e"Mile speed contest, Fort Erit! track, Buffalo,N·Y· 
}� Ir""t .·rizc Cup Ten-Mile speed contest, Point Grasse track, DetroIt, !\lich. 

Rev. Dr. CHARLES H. PARKHURST 

produces his sermons on the typewriter 

" Improvement the order of the age " 
The key to eminence is the choice 

of implements like the great 
Success, 

The SDlith PreDlier 
Typewriter 

American Success SerIes in Book Form.-At the end of this year, the Smith Premier Typewriter 
Company will publish a handsome booklet containing pictures ��d brief biographies o.f twelve �uccessful Amer­
icans who have profited by their use of stenography or typewTlung. These books wlll be mailed free only to 
persons who send us their names and addresses, with request for same. 

The SDlith PreDlier Typewriter Co •• N.s/.�V�s� A. 

E,'ery machine we ha\'e £:\'er ent .. rerl in all\' ('011 test h�s won first place. No failure III:m, nur reeord. \\"1.' helie\'e Ihi1> is !lot true of any other make ill the wMI.!. \rriV� for catalogue. 
T H E  HAYN ES·APPERSON CO.,  Kokomo, Ind.,  U. S. A. The No. 4 

RELI�BI�, IT, Y I
-'-Y'h-e ----.- YOST Waterless Knoxmoblle , l  WRITING 

PRICE $700. 
Ligbt, strong, safe and durable, above all easy to ope­

rate. Has no complicated devices. About everythmg 
imaginable has been said in commendation of its style 'I 
and beauty. Get our catalog. 
SPAULDING AUTOMOBILE & MOTOR CO., Buffalo, N. Y. 

A BlIsiness, Vleasure :IIHI Touring Car ("lllnllincd. 
Iq,;ATU R'ES-Gl'ooved pins and 

forced air sy::;tem for cooling the en­
gine. Il'olcling front seat, faCing for­

ward for extra passengers Entire 

MACHINE 
o f  body for carrying purpOfl.es Two h undred miles 

on one � u l l ply of 
gasolene. Vel Y "l.ate, I d u e  to Its Simple 

�fE��!�:����;\d�� Yost Writing Machine Co.  brake. l£xtreme'y 
;t�Y01�����; b?e

u
:,�� N EW YORK CITY. LONDON, ENG. 

sprinC"s With swiv­eled ends. A .great hill ana very speedy, due t o  
its powerful elgbt !.lorse power engine. All ideal Doc­tOI' B vehicle. Price $ 1 , 0 00. With top $ 1 ,  1 00. 
KNOX A U T O M O B I L E  C O . ,  • •  Spri ngfi e l d ,  Mass. 
Cb��:grcr:e�g;�lCfi: :: lfavfs�3J3W!t)a�·�

t
�����

eet. 

LAUNCH DESIGNS A N D  �VORIU N G  
D R A  W I N G S  FOR SA LE. 

Special de8ign� made to order. Send stamp for book­
Jet of designs of modern g-asoline launches. 

Ha .... y J. I'el'kins, ���':i�AIf����es�
t
�1iCh. 

PATENT A 'ERIA L 
RE ROPE TRAMW A V 

For Transporlation of Ore.  Coal .  Dirt, Timber.  e l c .  

Owners of Gasoline Engines 
Automobiles, Launc�es, Etc. 

'fhe
A u t o = Sparker 

does away t·lIt.ircly with :tll starti llg amI Tunnillg: batteries, their :ulnOY:UH"e alld expell!'Jc. No belt-no swit.:h-Ilo b:lt­teries. ellll he :lIl:h"hed to an." cUl-dLie lIOW usilll! 1J:lttcries. Full.\' j.jUltralltet.tlj write [or deseril'tivf' (·atlilog. 

Perfect Grip Clip. Absolutely Safe. Loads Automatically. Unloads Automatically. 
Operated by One Man. Cost of Maintenance Low. Capacity Largest ubtainable. 

A. LESCH EN & SONS R O P E  C O M P A N Y .  M��
m

�l?:':f,
e

's£'o"l�t�s�
r
:o. 

Branch Offices, 137 E. Lake Street, Chicago, III. �92 Centre Street. New York City, N. Y. 
85 Fremont Street. San �'rauci.co, Cal. 
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��GA�� 
-M A D E  AT K £.Y W E.ST';-1 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. 
� 

:\1anufac­
tUl'er of 

Electrical, 
Mechani· 
cal and 
Scient ific 
Apparatus 
FREDERICK 

Jt i:;: a new preparation. far 
superior to soaps or alkaline prOducts, and will not hurt the 

most delicate f'kirl. It is a per­
fect antisf'ptic, is delicately pel'furned 
and js absolutely harmless. 

Engineers. and all those engaged in the Illecllan­
jcal art!'!, stenographel·s. etC'., have found in 
Stnlnoft' a very wel�ollle friend. 

Sold by all stat ioners, dru;:!�ists and other dealers 
at 25c. a l'Itick. A sample, enou�h to last for several 
week�. will  be �ent postpaid for IOc . .  or, in return 
for the ('ard or addre:;:.s of a retail dealer who is 
not handling �tnilloff, together with Ibc. a full , 
Sizf'd stick wi I I be sent you. 

Stulnoff will keep the hands soft, cl ean and white 
and a 25c. stick will outlast SOc. worth It 
of soap or other preplt.ration. 

THE D. M. STEWARD MFa. CO., . ,"E SOLE MANUFACTURERS, �"" 1 01  Chnmbcrs St., New York CIty. 
Fuel-ory Chattanoo�., TenD. ..' 

(b� (y,,�writ�r Ex\bang� 
1� Barclay St ..  NEW YORK 
1 2 4 La Sal le  St.,  CHICAGO 
3 8  Bromfield St.,  BOSTON 
8 1 7  Wyandotte St.,  

KANSAS CITY, MO.  
2 0 9  North 9th St . .  

ST. LOUIS,  MO. 
432 Diamond SI.. 

PITTSBJ)RGH, PA. 
5 North Calvert S"t.. 

BALT I MORE,  M D .  
5 3 6  California S t . ,  

S A N  FRANCISCO. CAL. 
We will save you lrom 10 

to 50% OU 'l'ypewriters of ad makes. Send fo)" Ga.taloque. 

I Can Sel l  You r  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, Philadelphia, Pa. 

2d Hand Automobiles 
PARTS AND S U P P L I ES 

Send Stamp for Catalogue 
A. L. D YKE, 

St. Louis, lUo. 

T H E P I E R C E  
M O T O R E T T E 

Has three great attraction8-�imp1icity, Practicability 
and Price. Its power i s  
t h e  De Dion motor, 3� 
horse power, water-cool­
ed cylinder. the famoHs 
French make. 'rhe entirp 
frame is made in our own 
factory, and is specially 
adapted for Americtlll 
uses. 'l'raIl8mi�sion by 
gears entirely ('overed, 
hence protected from 
dust and breakage. l\http­
rials and work:mam�hi p of 
the best. A light and effi· 
cient vehicle \v ith a muxl­
mum speed of 25 miles an 
hour. Useful at all �ea­
sons. Great hill-climbing 

Powf'r. Economical i!l operation. "Veight mo pounds, 
without top. b'ully equipped with lamps and cyclometer. 

C E O R C E  N .  P I E R C E  CO. S TO 24 HANOVER ST. ,  BU FFALO, N .  Y .  U .  S .  A .  

Crest mobile 
P R I C E  $550 

Simple ana Comfortable. � .. Il" V CREST JlU'G. CO. 
________ cambridge, 1\lnSS 

" ON THE LEVEL" 
o r  o n  steep e-ra<les, over cobble stones o r  through sn.nd 

bi1l�-it makes n o  
d i tfe r e n c e  wben 
you ure riding on a 

H OLLEY 
iUotol' Bicycl" 

r!'he m a c h i n e  i� 
tR:

c
��lo:ng�3 fg� 

motor for the ma­
chine-a p e r f e c t  
c o  m b i n  atton that 

ma1ies this machine positively the best, most reliable 
Dnd mo:;:.t Rn.tisffl(>tory on the market. 
ROLL.!> J{ llIO'l'Olt CO., Bradford. Pa. 

J [SSO pts� ST E E LTHB[E�rr FOR TOO L S, S AW S  E TC. 
W� J E S SOP 6< SONS t..:e 91 JOHN ST. NEW YORK 


