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THE TORPEDO TUBE AND OUR NEW BATTLESHIPS. 
If one were aSked to name the most distinctive char­

acteristic of the American warship, he would be safe 
in referring to its great battery power; and this is 
true, whatever page of the brilliant naval history of 
this country we turn to. When an American ship has 
cast loose for action against a ship of equal size, she 
has usually had the fight well in hand from the very 
start of it, and this for the good reason that she has 
carried on her decks a battery more powerful both 
in numbers and in power and excellence of the indi­
vidual pieces. That the policy has been a wise one, 
is proved by the record of our naval victories; and 
while the successes were gained chiefly in the days of 
sailing frigates, wooden hulls and smoothbore guns 
( the naval actions of the Spanish war were too one­
sided to have any bearing upon the question)  it is the 
confident belief of the United States navy that in any 
future war the exceptional weight of our batteries 
may well prove to be the deciding factor. 

The designs for our latest battleships, however, of 
the "Louisiana" and "Connecticut" class, are marked by 
an omission of one of the most effective offensive ele­
ments of the modern warship, an omission which may 
be considered so serious that it is questionable whether 
these ships, large, swift, and powerful as they. are, can 
be reckoned as strictly first-class. We refer to the fact 
that no provision whatever has been made for the in­
stallation of torpedo tubes, and this at a time when the 
latest ships of the foreign powers are using, in large 
numbers, a torpe'do which in range and accuracy is 
enormously superior to the torpedo carried at the time 
of the Spanish war. The reason for omitting the tor­
I'cdo from our new warships is to be found' in the 
disastrous behavior of this weapon in the two last 
naval wars-that between China and Japan and our 
own Spanish war of a few years later. In each war 
there were instances of vessels being destroyed by 
the explosion of their own torpedoes, "hoist with their 
own petard," and evidently it was considered by our 
Bureau of Construction that the risks to the ship that 
carried this weapon were so great as to offset the rare 
occasions on which it might be used to good effect 
against the enemy. The omission of torpedoes from 
our ships because of these considerations, would have 
been justified were it  not that the risk of self-destruc­
tion has been removed by the perfecting of the under­
water torpedo-launching device, which renders it pos­
sible to carry the torpedo at all times below the water­
line, and therefore below the protective deck, where 
it is secure from the enemy's shell fire. Contemporan­
eously with the development of the under-water dis­
charge tube, there has been a remarkable improve-­
ment, thanks to the invention of the gyroscopic steer­
ing gear, in the torpedo itself, so  that torpedo range 
is to-day extended to from 1,500 to 3,000 yards or 
more. It  is a fact that instead of the modern tor­
pedo constituting a frightful element of danger to the 
ship that carries it, the risk to the user has been en­
tirely eliminated, and the weapon is perhaps the most 
deadly element in the armament of a modern warship.  
So important has the under-water torpedo become, 
that it is certain to exercise a more powerful modify­
ing effect upon the tactics of a future naval battle 
than any other element, whether of speed, armor, gun­
fire, or maneuvering power, in the modern fighting ship. 
Clear proof of this was given in the series of naval war 
games recently played at Portsmouth between two par­
ties of British naval officers representing the Ameri­
can and German navIes, and published in the SCIEN­
TIFIC AMERICAN SUPPLEMENT. In several of the en­
gagements of this war, the absence or comparative ab­
sence of torpedoes from American ships, and the 
ample supply carried by the Germans, proved to be 
the controlling factor, not merely in the tactics as 
laid down or followed by the opposing fleets, but also 
in the actual stress of the battle itself, more ships 
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being lost and more battles won by the under·water 
torpedo than by any other element. The under-water 
torpedo is not merely a weapon of en ormous offen­
sive power, but it is equally valuable for defense. If 
a ship having no torpedoes be disabled, say by de­
rangement of her steering gear, she becomes an ob­
ject of easy attack by a much less powerful vessel 
carrying torpedoes, for the larger vessel being unable 
to maneuver, her enemy can approach her from the 
quarter in which she herself will be least exposed to 
gunfire, and when she is within torpedo range, can 
sink her powerful but helpless enemy with delibera­
tion. On the other hand, should the disabled vessel 
possess an armament of four or five well-distributed 
torpedo tubes, she would possess sufficient power of 
retaliation, even if her batteries were silenced, to pre­
vent any ship of the enemy from attempting to use 
the ram. 

In view of the most serious nature of this omission 
from the "Louisiana" and "Connecticut," it is a ques­
tion well worth considering as to whether, at this 
early stage of the construction of the hulls of these 
ships, it would not be well to make such changes as 
would admit of insta�ling at least four broadside tor­
pedo tubes below the water-line. Each installation 
would not weigh more than 35  tons-say about 140 
tons for the four. If  it should prove difficult to allot 
the necessary weight and space, the vessels could 
well afford to sacrifice some of  their enormous battery 
power above water in order tc gain an under-water 
battery whose actual and moral effect would be of far 
greater value. I f  anything is to be done, it should be 
done quickly, and if the change be not made at once, 
we venture to' say that it will be a cause of l asting 
regret to every officer who may be called upon to com· 
mand these two magnificent ships. 

• ·e, • 
ELECTROCHEMICAL DISCOVERIES. 

The group of industrial establishments that have 
grown up around Niagara in the past few years to 
delve deeper into the mysteries of electrochemistry, are 
rapidly transforming many lines of business and trade 
manufacturing. The supply of electric power in large 
units has primarily been responsible for this marvelous 
growth; but purely experimental companies are n ow 
carrying on exhaustive tests and experiments to develop 
new industries for the benefit of  mankind, and their 
work is receiving critical attention from all parts of 
the world. 

Industrial electrochemistry and electro metallurgy 
have already accomplished wonders in the field of 
manufacture. Carborundum has become a staple pro­
duct of the electric furnace, displacing in many trades 
nearly all .other abrasive materials. In the past year 
it has become an imp6rtant factor in the steel trade, 
and some seventy-five tons per month are demanded for 
this industry alone. More recently tungsten and ferro­
tungsten have been satisfactorily produced in the elec­
tric furnace, and the use of these in the steel trade for 
manufacturing self-hardening and high-speed tools has 
steadily increased. 

The manufacture of aluminium, zinc, and manganese 
in the electric furnace has also achieved considerable 
importance, and promises for the near future far-. 
reaching developments. There are several factories 
now engaged in manufacturing aluminium at Niagara 
Falls and Massena, and their total output is consider­
able. Commercial phosphorus is satisfactorily made 
by mixing the finely-powdered phosphate material with 
carbon and sand in the electric furnace, and then, 
when heated, distilling the phosphorus from the mass, 
and collecting it under water. 

The development of the carborundum industry led 
to the manufacture of artificial graphite, which is now 
produced by passing the amorphous carbon through 
the electric furnace, and obtaining a pure graphite 
with merely a fraction of one per cent of ash. ' Even 
the direct graphitization of anthracite coals has been 
successfully accomplished, a granular graphite being 
obtained which can be extensively used for lubricating 
purposes. This graphite is easily manipulated with 
machine tools, and is of great service in many trades. 
In 1901 over two million pounds of this graphite were 
made in this country, and much more in the year just 

. closed. 
The electrolytic production of caustic alkalies and 

chlorine has proved of the greatest importance to the 
world of trade. The chlorinei produced is used for 
making bleaching powders, which in turn has revolu­
tionized the bleaching trade here and abroad. The 
production of sodium by electrolyzing fused caustic 
soda has developed rapidly at Niagara and other plages 
where large electric units are supplied at low rates. 
The production of sodium is now conducted on a large 
scale. 

The application of the electric furnace to steel man­
ufacturing has also received a good deal of attention in 
France and by the Niagara people. Experiments have 
been conducted to manufacture steel from pig iron in 
the electriC furnace, and also to smelt the ores directly 
and manufacture and refine the material in two con-
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nected furnaces. At St. Etienne, Fral'lce, iron ore 
has been treated most successfully in specially-prepared 
electric furnaces, and new factories are being projected 
for carrying the work forward on a commercial scale. 

The manufacture of carbon bisulphide by directly 
treating in the electric furnace charcoal and sulphur 
is now in operation at Penn Yan, N. Y., where a 
daily output of 10,000 pounds is an average. The 
electric furnaces employed for this work at the Penn 
Yan factory represent the largest yet made in any of 
the electrochemical industries in this country. They 
are sixteen feet in diameter and about forty feet high, 
having a capacity sufficient to make a larger daily out­
put than any similar factory in the world. 

The production of nitric acid by electrochemical 
m ethods is a new process that promises extensive 
changes in our agriculture. The manufacture of nitric 
acid from the nitrogen and oxygen of the air in suffici­
ent quantities for commercial uses has been the 
dream and hope of scientists for years. At Niagara 
experiments have been conducted successfully in pro­
dUCing commercial nitric acid by using a high-tension 
current in i,an air chamber, by which a yield of one 
pound of nitric acid is obtained for every seven horse­
power-hours. Steps are now being taken to establish 
the production of nitric acid on a large commercial 
scale, and while further experiments in this field will 
be conducted, they will be simultaneous with the prac­
tical work of making the product. 

So remarkable have these and similar industries be­
come, that purely experimental companies have been 
formed within the past year to iI.1vestigate further in 
electrochemistry at Niagara for the sole purpose of 
discovering new processes to patent. They do not in­
tend to establish any commercial factories, but to dis· 
pose of the rights to their patents and discoveries to 
industrial companies which can easily be organized 
later. They represent the modern wizards of practical 
chemistry, seeking new discoveries in a field that has 
already proved exceedingly rich. The experts who 
compose these experimental companies are searching 
for definite results along lines already indicated by 
past successes. Starch, for instance, is receiving con­
siderable attention from the electrochemists, and it is 
believed that this will soon be produced by some elec­
tric process. Likllwise artificial rubber is a substance 
that is attracting the ambitious, and results already 
obtained justify the chemists in continuing their ex­
periments with this object in view. The recent scare 
in prices of good rubber, and the lessening supply of 
crude rubber, stimulate the workmen to greater effort 
in the field of electrochemical experiment. 

There are many other lists or groups of products of 
great commercial value which the experimenters are 
trying hard to produce artificially by chemical reac­
tions with the high temperature electric furnace' and 
current. Ammonia, cyanides, and silicides are among 
the most promising of these, although not by any 
means the only ones. The manufacture of artificial 
camphor is now assured, and calcium carbide is now 
produced on an enormous scale. One company con­
verts barium sulphate into other needed barium salts. 
Barium hydrate is now produced so successfully that 
its price enables the different trades to  use it in many 
minor ways. Both the sugar and paint trade-two 
widely distinct industries otherwis�employ barium 
hydrate on a large scale. 

One important feature of all these new industries is 
the stimulating . effect they have upon widely separated 
trades and manufacturing industries. By producing 
materials on a large commercial scale, they enable 
other trades to utilize them in ways never before con­
sidered possible. With the cheapening of the products 
their use becomes universaL They have thus directly 
tended toward lessening the cost of production of 
articles in common use. Synthetic electrochemistry is 
thus proving in its quiet way one of the greatest trade 
revolutionizing factors the world has ever known. The 
un'locking of secrets by man's ingenuity is always fas­
cinating and stimulating, but when they in addition 
help mankind by placing within the means of every­
body articles which were formerly considered luxuries, 
the result is' something that holds the admiration of 
all. From Niagara, Massena, Penn Yan, and other 
places where large electrical units are easily obtained, 
the world of science and trade hope for revelations that 
more than rival the visionary acts of mythical wizards 
of old. 

• '4' •• 

NORDENSKIOLD'S SH!P CRUSHED IN THE ICE PACK. 
The whaler "Vega," in which Nordenskiold went 

through the Northeast passage, was crushed and sank 
in Melville Bay, on May 31. After a difficult journey 
of 300 miles in open boats across the ice, the crew 
reached the nearest settlement, and returned home. 
No lives were lost. The "Vega" was a steam whaler 
bought for the expedition. She was built in the years 
1872-3 at Bremen, of oak, with an ice skin of green­
heart. She was rated at 299 register tons, loading 
about 500, was 150 feet in length, breadth of 29 
feet, and depth of 16 feet. She was fully rigged aij 
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a bark and was considered a good sailer. Her crew 
consisted of eighteen seamen of the Swedish navy and 
three Norwegian walrus bunters. She was provisioned 
for two years. After passing East Cape, Behring 
Strait, July 20, 1879,  the "Vega," on September 2, 
arrived at Yokohama and returned to Sweden after 
circumnavigating the globe. 

. '.'. 
THE HEAVENS IN AUGUST, 1903. 

BY HENRY NORRIS RU88ELL, PH.D. 
We are abundantly favored with evening views of 

the planets at present. ·Venus and Mars light up the 
west after sunset, and, as they disappear, Saturn and 
Jupiter arise to take their places. Uranus is also 
in sight, but is not conspicuous. 

At 9 P. M. on the 15tH, Venus has not long set. Mars 
will soon follow her, but he is still a few degrees 
above the western horizon. The most conspieuous 
star in the western sky is Arcturus, which is'about 
half-way down from the z enith. 

Far to the southward, beyond Ophiuchus and Ser­
pens, is Scorpio, still well visible just past the meri-
dian, while Sagittarius is farther east. 

' 

Following np the Milky Way from these constella­
tions, we first reach Aquila, after a vacant region. 
Then come Cygnns and Lyra, the latter almost 'direct­
ly overhead. 

The great square of Pegasus is the most conspicuons 
configuration in the eastern sky. To the north of it 
are Andromeda and Perseus, just rising, and to the 
south are Aquarius and Capricornus, themselves in­
conspicuous, but now rendered bright by the presence 
of Jupiter and Saturn. 

Cassiopeia is on the right of the pole, Draco almost 
above it, and Ursa Major on the left. 

Hercules and Corona, which lie between Vega and 
Arcturus, complete the list of conspicuous constella­
tions now visible. 

THE PLANETS. 

Mercury is evening star throughout August, but 
will not be easy to see, as he is too far south of the 
sun. Even at the end of the month, when he is far­
thest from the sun, he sets but 40 minutes later. On 
the 28th he is in conjunction with Venus, but the two 
planets are far apart-more than six degrees-and too 
near the sun to be well seen. 

Venus is also evening star, and is conspicuous dur­
ing the earlier part of the month, reaching her great­
est brilliancy on the 1 2th. But as she is now rapidly 
swinging into line between the earth. and the sun, she 
sets earlier and earlier from night to night, and by 
the end of the month she will be hard to see. Her 
apparent motion among the stars is small, and she 
remains in Virgo, about midway between Spica and 
Regulus, throughout the month. On the 1st she sets 
at about 9 o'clock, but on the 31st she disappears 
before seven. 

Viewed with the telescope, she appears as a cres­
cent, which steadily narrows as the month advances, 
the illuminated portion of her disk varying from one­
third on the first to one-tenth on the 31st. In her 
present position, Venus appears larger with the same 
magnifying power than any other planet ever does, 
and it is easy to see the crescent phase with any pow­
erful field-glass, that is, one which magnifies six or 
eight diameters. Even with an instrument of half. 
this power, the crescent phase can be detected by a 
trained eye. 

Mars is evening star in Virgo and Libra. On the 1st 
he is not far from Spica, and sets at about 1 0 : 10 P. M., 
but at the end of the month he vanishes an hour later. 

On the 29th he passes south of the third-magnitude 
star Alpha Libra!, at a distance of about 1% deg. The 
two objects will afford a pretty field for a l ow-power 
glass, as the star in question is a wide double, whose 
companion is just too faint, and too near its primary, 
to be seen with the naked eye. 

Jupiter is on the borders Of Aquarius and Pisces, and 
is rapidly becoming conspicuous in the evening. At 
the beginning of August he rises at about 9: 15,  and a 
month later at 7: 15 .  He can be instantly recognized 
by his brightness, which far exceeds that of any of the 
fixed stars. 

Transits of his satellites, I11teresting to watch with 
good telescopes, occur before midnight on the even­
ings of the 7th, 14th, 16th, 23d, and 3 0th. The 1 6th 
is a particularly interesting night, as all four satel­
lites take part in the performance, though not all at 
the same time. 

Saturn is in Capricorn us, and is visible all night 
long, passing the meridian at a little before 11 P. M. 
on the 15th. Though very far south, he is a fine tele­
scopic object. 

Those who have been following his aspect for the 
last few years will notice a change in the appearance 
of his rings. Two or three years ago, the elliptical 
outline of the rings was unbroken by the planet, but 
now the. ellipse has narrowed so much that the ball 
of the planet projects beyond it on both sides. 

This is an effect of perspective, due to the fact that 
we DOW see the rings more nearly edgewise than we 
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did in 1900. The rings will appear to narrow with 
increasing rapidity until 1907,  when they will actually 
present their edges to us, and vanish from view ex­
cept in the most powerful telescopes. Then they will 
open out again, but we will see the southern face of 
the rings, instead of the northern one, as at present. 
This disappearance of the rings was a great puzzle 
to the earlier astronomers, and it was a long time 
before the true explanation of the apparently discord­
ant observations made at different epochs was discov­
ered. But this discovery opened the way for an even 
more perplexing question. How did the rings get 
there, and how do they continue to stay there, consist­
ently with the law of gravitation? The subject has 
occupied the attention of many distinguished mathe­
maticians, and one theory after another had to be 
abandoned, till at last a fairly satisfactory one was 
found. 

If  the rings were solid, calculation sho�s that if 
they were not enormously stronger than any known 
substance, they would be torn to pieces by, t1!.�; enor­
mous forces set up by the attraction of Saturn�' itself. 
Moreover, it has been further shown that, even if  a 
sufficiently strong substance could be found, the mo· 
tion of a solid ring would not be stable. It  would re­
semble the condition of an egg balanced on its small 
end. So long as the egg is left alone,it will continue 
to stand in this position ; but the slightest jar will 
cause it to fall over. Similarly, a solid ring of Saturn, 
if it was started right, might go on indefinitely ;  but 
at the slightest disturbance by any outside force, it 
would deviate more and more from its original posi­
tion, until it finally came into collision with the other 
rings or the planet, and destroyed the whole system. 

As the attraction of the satellites of Saturn affords 
just such a disturbing force, it is clear that the per­
manent existence of the ring proves that it cannot 
be solid. 
. It has indeed been shown by Prof. Clerk-Maxwell 

that the rings might be stable if they were loaded 
with heavy masses at certain points. But when the 
rings are seen edgewise, they show a' smooth and even 
line, which grows all the more uniform as the power 
of the telescope and the steadiness of the air' increase. 
So this theory must also be given up. 

After proving that a liquid ring would in like man· 
ner break up into pieces, Maxwell showed that a sta­
ble system could be found. According to his theory, 
the rings of Saturn consist of a multitude of small 
particles, each of which revolves about the planet in 
a practically circular orbit, almost as if the others 
were not there. They are so close together that we 
cannot see them separately, and the whole mass of 
them is opaque ( like an ordinary cloud ) . He p roved 
that under these circumstances, if the particles were 
small enough, their motion would be stable. Such a 
system would behave like an egg lying on its side. A 
small disturbance only causes it to oscillate about its 
former position. 

Maxwell's theory of the rings has since received 
s everal striking confirmations. To begin with, the in­
nermost of the rings ( the so·called "crape ring") is 
transparent, and the planet can be seen through it. 
This can be explained by supposing that the particles 
of which it is composed are so far. apart that we can 
see through between them. 

Certain peculiarities in the way in which the rings 
reflect varying amounts of light at different angles of 
incidence can also be explained satisfactorily on this 
theory, and on no other. 

But the most striking proof of all was first ob­
tained at the Lick Observatory by the late Prof. 
Keeler, who applied the spectroscope to determine the 
motion of the rings in the line of sight. 

If the ring rotates l ike a solid body, its outer edge 
must move faster ( more miles per secon d )  than the 
inner. But on Maxwell's theory the reverse would be 
the case, as the inner particles, like the inner planets 
of the solar system, would move faster than the outer 
ones. Prof. Keeler's photographs show that this is 
actually the case, and are by themselves sufficient to 
prove that the ring is made up of innumerable pieces. 

How the rings came to be formed is a still more 
difficult problem. But it is interesting to notice that 
it has been shown that a satellite of any size, revolv· 
ing as near ,the planet as, Saturn's rings are, would 
be torn to bits by the tidal forces due to t1).e planet. 
It is  therefore not unnatural to regard the rings of 
Saturn as representing one or  more satellites spoiled 
in the making-broken apart by tidal forces (or pre­
vented from ever gathering together ) and spread out 
by the action of these same forces into the thin, flat 
sheet that we see. 

Uranus is evening star in Ophiuchus. His position 
on the 15th is in right ascension 17h. 24m., declination 
23 deg. 29 min. south-about 1% deg. north and 2 deg. 
east of the third-magnitude star Theta Ophiuchi. He 
comes to the meridian a little before 8 P. M. and is  just 
visible to the naked eye. 

Neptune is in Gemini, and rises about 2 A. M. on 
the 15th. 

79 
THE MOON. 

J<'ull moon occurs at 4 A. M. on the 8th, last quarter 
at midnight on the 15th, new moon at 3 P. M. on the 
22d, and first quarter at the same hour on the 29th. 
The moon is nearest us on the 21st, and farthest away 
on the 6th. 

She is in conjunction with Uranus on the 3d, Sat· 
urn on the 7th, Jupiter on the 11th, Neptune on the 
19th, Mercury and Venus on the 24th, Mars on the 
27th, and Uranus again on the 30th. None of the 
visible conjunctions is close. 

•. e, ... 

BORELLY'S COMET. 
Photographs of the region of Borelly's comet, 1903, G, 

were taken at the Harvard College observatory 011 
May 28, 1903, at 19h. 45m. G. M. T., and May 30, at 
19h. 52m. G. M. T., about three weeks before its dis· 
covery. The positions of the comet at these times 
were for 1855, R. A. 21h. 49m. 27s., Dec. -19 deg. 
6 .1m.; and R. A. 21h. 50m. 15s.,  Dec. -18 deg. 33 . 2 m.,  
according to the observations of Fayat. Astron. Nach.,  . 
162, 291. In both cases, the position of the comet 
was near the edge of the plate. An object closely reo 
sembling the' comet was found on the first plate in 
R. A. 21h. 48m. 43s., Dec. -19 deg. 16 .8 min., and of 
about the magnitude of the stars -19 deg. 6193 and 
-19 deg. 6198. These stars appeared on the second 
plate, but no image of the comet was found in the 
corresponding position. Its computed brightness on 
these dates should have been about one-sixth of that 
at the time of discovery. It was therefore probably 
too faint to appear on these plates, but that cannot be 
determined with certainty until more accurate ele­
ments have been computed. Plates covering the re­
gion of the comet were also obtained at Arequipa on 
May 14 and May 29, and probably on May 4, 1903, but 
they have not yet been received in Cambridge. 

EDWARD C. PICKERING • 

• .e .• 

WHITE SPOT ON SATURN. 
On July 1, after observing Jupiter for some time, I 

directed my 10-inch reflector to Saturn, and found 
the details sharply defined. The dusky north polar 
cap was very distinct, and so was the dark belt on the 
north side of the equator. The belt was darkest and 
more strongly outlined on its southern side, probably 
by contrast with the bright equatorial zone. I soon 
noticed a large bright spot on the north side of the 
belt, and in a position nearing the western limb of 
the planet. It was followed by a diffused dusky mark­
ing. The luminous spot must have been on the plan­
et's central m eridian at about 14h. 1m." but this is 
only a rough estimate, as the marking was far past 
transit when I first saw it. It is to be hoped that this 
feature will prove fairly durable, in which case it may 
be expected to furnish an excellent means of redeter· 
mining the rotation period of Saturn. 

A telegram from Kiel which has been widely pub­
lished, states that Barnard, of the Yerkes Observatory, 
saw a white spot in Saturn's N. hemisphere central 
on June 23, 15h. 47.8m. Williams Bay time. Allowing 
for the difference of longitude, this would be 21h. 
42m. G. M. T. Adding eighteen rotations of Saturn 
of about 10h. 14m. will bring us to the time when the 
spot was approximately' in transit as observed at Bris· 
tol, and there seems no doubt as to the identity of the 
objects. 

This disturbance on Saturn will recall Prof. Asaph 
Hall's white spot seen in the winter of 1876-7, and 
followed from December 7 to January 2.  A number 
of transits of this object were observed by Hall, East· 
man, Newcomb, Edgecomb, and A. G. Clark, and from 
the data obtained the former found the rotation period 
of Saturn to be 10h. 14m. 23.8s. ± 2.30s. mean time. 

The spot lengthened out into a bright belt, and soon 
lost its distinctive character. 

Should the present object remain visible, it will be 
on or near the central meridian of Saturn on July 10, 
13h., July 13, 1 2 % h., and July 16,  1 2h. 10m. -W. F. 
Denning, in Nature. 

The problem of piercing a glacier by means of bor­
ing has at last been solved, says the New York 'Sun, 
with results of real scientific interest in experiments 
made last August on a glacier near Vent, iIi -the Tyrol. 
At a distance of about one and a quarter miles from 
the tip of the glacier where its breadth is 2,130 feet 
and the height of its surface above sea level 8,530 
feet, a boring in the middle reached rock at a depth 
of 500 feet. Taken along with measurements of rate 
of movement, surface melting and temperature the 
experiment enabled the following conclusions to be 
drawn: First-the t emperature of the ice is  at the 
meltiDg point throughout t1J:e whole mass on the tongue 
of the glacier. Second--the bed of the glacier is 
trongh'*ped. Third-the ice moves more slowlly at 
the bottom than at the surface. The bore holes were 
filled up with pieces of wood, which will serve for 
many years to come as indexes of the rate, of move­
ment and of surface meltin,. 
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AN IM:PROVED TYPE OF STEAM: NOZZLE. 

A patent recently obtained by Mr. William S. Clark· 
son, of Livingston, Mont., covers a new form of steam 
nozzle, particularly adapted to be used in the smoke­
box of a locomotive, for the purpose of utilizing the 
exhaust steam from the engine to increase the draft 
upwardly through the smoke·stack. The construction 
of the steam nozzle is very simple, the device can be 

. very cheaply manufactured, and it possesses' the capa­
city for long and repeated service. It  comprises a 
cluster of tubes of circular, or, preferably, of quadrilat­
eral cross-section, annularly. arranged upon a base plate 
adapted to fit onto the upper end of the exhaust pipe 
of the locomotive. 'f'he center opening formed by. the 
cluster. of tubes is closed by a hollow inverted cone, 
which serves as a spreader to direct the exhaust steam 
into the annularly disposed tubes. It will be observed 
that the tubes are tapered so as to form radial chan­
nels leading into the center opelling above the spreader 
cone. In operation, .the exhaust 'steam being defiected 
laterally by the'spreader cone, rises through the tubes 
and emerges from the nozzle in the form of a ring. 
The steam in rising induces currents of gases within 
the smoke-box, to pass inwardly into the radial chan­
nels to the center of the ring of steam, thereby in­
creasing greatly the effectiveness of the nozzle. It will 
be observed that the nozzle permits the use of an ex­
haust pipe of large cross-section, and also smoke:stacks 
of larger area than hitherto, allowing greater volume 
of gases to be dischar.ged without increasing the force 
of ·gas. In virtue of the conical spreader being holloW, . 
a constant eddy· of gases is maintained, which also 
greatly facilitates the operation of the device. 

----------��.�, � -----------
THE EDE. FOG SIGNAL. 

During fog and mist, vessels are exposed to colli­
sions and experience great difficulty in entering har­
bors. A new fog signal invented by a Belgian, Mr. E. 
de Meulemeester, is designed to prevent these dangers. 
The apparatus consists of ( 1 )  a receiver of the waves 
of sound and ( 2 ) an indicator of the source of emission 
of the sounds. 

The receiver consists of a series of trumpets ar­
ranged in a circle on a mast, with their bells turning 
to all points of the horizon, the narrow end of each 
of these trumpets being connected to the indicator by 
means of a tube. 

The indicator, close to the hand of the captain o r  
of t h e  officer of the watch, : has a, tub'ular ring, froQl 
which issue all the acoustic tubes from' the

' 
receiver" 

the orifices being fixed round. the ring in order cor­
responding to the position of' the trumpets of the re­
ceiver. In . this tubular ring is a small opening, to 
which is attached a hearing tube, by' means of· which 
sounds entering the trumpets are heard by the person 
working the instrument. Each of the acoustic tubes 
is furnished with a valve or "interrupter" near the ori­
fice, the closing of which intercepts the passage of 
sound ; 'besides which, . the interrupters are supplied 
with a mechanism enabling the operator to open or 
close the valves at will. Around the ring of. the indi­
cator are marked numbers in an order corresponding 
with thGSe .of the trumpets of the receiver. A movable 

THEEDE. FOG SIGNAL. 
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index needle completes the mechanism. By means of 
a special arrangement, the officer of the watch can per­
ceive the sounds received by the indicator directly 
and at the same moment as the operator, and so con­
trol his work. 

When the operator bears a sound coming from some 
point of the horizon, by means of the mechanism at his 
hand, he closes all the acoustic tubes passing from the 
receiver to the indicator, except the one in front of 

.J �l 
�I \11\ 

"' 
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STEAM: NOZZLE FOR LOCO.OTIVES. 

the Ind�x needle. If· then he hears nothing, it Signi­
fies that the sound does not proceed from the direction 
toward which the bell of the trumpet, corresponding 
to the open tube, is turned. He then places the index 
between two tubes ( by which means all the tubes are 
opened again)  and notices whether the sound continues, 
'after which he sets' the index at the following number, 
and so 'on till he discovers tl1e exact direction of the 
sound. The whole proceeding takes but a few seconds. 

The Edem fog signal, throl.!gh its rapidity and the 
exactitude of its signa�s, indicates immediately to cap­
tains of vessels supplied' with the necessary appliances 
theit: position and their respective courses during fog, 
so that hesitancy and' inaccurate maneuvers liable to 
bring about a coilfsi6n are avoided. The signal offers 
the captain of a vessel facility in finding the entrance 
of a harbor. 

Experiments have been made in the North Sea 'with 
two steamers, one furnished with the fog signal and 
the other without it. The last was ordered to give 
signals with its siren, maneuvering now at port, now 
at starboard, passing in front and behind the other 
steamer. The operator of the first ship could always 
indicate the position of the other ship in a few sec­
onds by means of the indicator's needle, and follow the 
alterations of its course. The experiments have proved 
that one can locate the source of 
the emission of the sounds in a 
space of a twelfth of the horizon. 
By the difference in the intensity 
of the sound, the approach or re­
treat of a ship can be indicated . 

•• • 
Cork. 

The item of corkage in the bottling 
of the finer wines is one of the 
most important details. Only the 
most select corks,·' free from 
brown blemishes and 'airholes, are 
useq ; the common corks being em� 
ployed . for the bott!ing of cheaper 
products. Practically all of the 
corks used in the world are grown 
in the . M�diterranean countries, 
where it is. esti!llated .that between 
three and four million acres. are 
planted to cork oaks. . It would 

·seem as though the cork. oak indus­
. try in the United States might 
claim. the attention of practical 
men who favor the production of 
neces.siti�s at home rather than the 
sending of money abroad for them. 
An effort was made in 1858 to in­
troduce the cork oak, and acorns 
were planted and distributed by the 
Department of Agriculture in Cali­
fornia and. various of the Southern 
States. The experiment was not, 
however, carried to a conclusion, 

AUGUST I, 1903. 

and it is yet to be demonstrated whether there are 
varieties of this oak which will produce corks in the 
United States with profit. From occasional scattered 
specimens it wouid seem that the tree will grow and 
thrive in this country. The importations of cork into 
the United States have steadily increased during the 
last three or four years, until in the fiscal year ending 
June, 1902, they were the highest on record, being in 
round numbers $2,500,000. Prior to 1901 they had 
never passed the two million mark. During. the past 
century cork has advanced over 1,000 per. cent in value, 
the Increase being caused by the more general use of 
botUes.-G. E. M. 

• ,e •• 
"Spliced Rail." 

In the effort to overcome the nuisance of the low 
jOint in the 90nstruction ann maintenance of railroad 
track, a "spliced rail" is being introduced to the rail­
road 'world, by the meaps of which a continuous Tai'! 
is practically secured, yet one which it is readily . pos­
s'ible to remove and renew at any time with no more 
difficulty than is experienced. with the typical rails 
now in general use. This rail, which was patented 
only a few months ago, is of compound construction, 
consisting of three longitudinal sections. The ball, 
with downward-extending web portion, is one section, 
and the base, being' divided, with upward-extending 
web porfions, makes the other two sections. The sec­
tions being of equal length are bolted together so as 
to break joints or divide the aId method of whole or 
butt joints into thirds, thereby making :;t spliced or 
continuous rail. Thus where the ends of the ball por­
tion come togetner, making only a third of a joint, 
th.e base on either side is  perfectly solid and prevents 
any up and down or hammering motion whatever. 
This rail is used in . the same manner as the present 
T rail, and in laying the same - allowance is malle for 
the expansion of the metal. The parts are bolted to­
gether, and when this is done, the rail is l aid  in pre­
cisely the same manner as is the custom at present. 

Fig .1. Fig. 2. 

Fig. 1. -Collectors on mast. Fig. 2.-Plan view of col\ectors. 
Fig. 3.-Detail of collectors. Fig. 4.-Tbe receiver. 

iARTS OF THE EDEM FOG SIGNAL 

IRE RECEIVEB, 
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AUTO CHAIRS FOR THE ST. LOUIS FAIR. 
Automobile chairs propelled by electricity will be 

used at the World's Fair at St. Louis next year. A 
concession was recently granted by the Exposition to 
a St. Louis company, giving them the 
right to operate the new style chairs 
within the World's Fair grounds. The 
chair is the invention of Semple S .  Scott 
and is the result of nearly three years' 
experimenting and designing. 

It is . said that the machine has a uni­
form speed of three miles an hour, .which· 

is exactly the same running up or down 
a steep grade or on a level. The occu" 
pant has no control over this speed what­
ever. The simplicity of .operation is such 
that anyone can readily run it. The 
most desirable feature is the fact that 
the machine is provided with a sensitive 
guard rail. The latter is deemed the 
most valuable invention on the machine. 
If the· machine collides with any object 
or person, a pressure of only a few 
ounces pushes this guard rail back and' 
causes the wheels to become locked, thus 
bringing the chair to a dead stand-still 
before the machine itself strikes the ob­
ject or person. 

Each chair will carry two passengers, 
one of whom may operate the machine, or, 
if desired, an operator will be furnished, 
who will not only run the machine but 
will also serve as a guide to explain all 
the points of interest. The operator sits 
on a detachable seat at the rear of the 
chair, from which point he controls the 
machine, the controller and steering bar being removed 
from the front and attached to sockets in the rear. 

.... - ... 
Mocba Coffee. 

During the past few years I have often heard the 
assertion made and have 
seen it . in the newspapers 
in our country that there 
was no such article as 
Mocha coffee, that the term 
is purely a fiction, and that 
what .was once known a s  
Mocha coffee is  so mixed 
with other' coffees', that 
there is no real Mocha. 

In order to help .correct 
such ·an impression and to 
do the coffee merchants of 
this place and the import­
ers of our country an act 
of justice, I wish to say 
that there is such an arti-­
cle to-day in the American 
market as Mocha coffee, 
that this coffee is of the 
same kind and from the 
same place as the noted 
Mocha coffee of several 
generations ago, and that 
the growers and handlers 
of this coffee are as par­
ticular in regard to its 
quality and purity as they 
ever were. 

At 1iifferent times mer­
chant:> have tried to ship 
coffee from other countries 
to this place and forward it 
from here as genuine 
Mocha, but the city au­
thorities have always sup­
pressed such traffic and 
have otherwise assisted the 
merchants in keeping up 
the standard and good 
name of this coffee. 

Knowing of the careful­
ness with which the coffee 
interest is managed and 
the government's protec­
tion over it, I am of the 
opinion that if by the time 
the consumer gets his 
Mocha coffee it is not 
pure, the mixing has bee'n ' 
done after it leaves Aden. 
-W. M. Masterson, U. S� 
Consul at Aden. 

••• 
Mr. Ed,ison's dry gold 

separating process, is to be 
used in Australia. Mr_ 
Cloyli M. ChaPlllan, a min·, 
lng enghieer, has had a 
separator built and ship-
ped to Australia. 

Scientific ·American 
IJ[PROVEM:ENTS IN STEAM: SHOVELS. 

BY WALDON lI'AWCETT. 
A most notable advance has been made within 

the past few years in steam-shove} coustruction-

AUTO CHAIRS FOR THE ST . LOUIS FAm. 

progress impelled In part by the greater exactions 
made upon these mechanical excavators by modern 
con struction work. The 35 and 45-ton shovels were 
considered, until a comparatively short time since, 
amply sufficient for almost all kinds of excavations; 

A Sixty-Five Ton ShoV!l Engaged In Railroad Work. 

LoacUnr Ore from a �tock-Plle with a Sixty-Five Ion Shovel. 
IM:PROVEKENTB IN BTEAK SHOVELS. 
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but at present the 55-ton shovel is accounted the stand­
ard machine; and 65-ton, 75-ton, and 85-ton are coming 
into use to an increasing extent, while even the 95-ton 
giants are proving that they are not only useful but 

also economical for certain classes of 
work. 

The true meaning of the increase in 
the capacities of steam shovels is best 
indicated by comparative statistics. 
Thus, while the clear lift from rail to 
bottom of dipper-door when open is but 
10 feet in the case of the 3 5-ton Shovel, 
it is 12 feet in the 55-ton shovel; 15 
feet in the 65-ton machin e ;  17 feet in 
the 75-ton shovel: and 18 �eet in the 85-
ton' apparatus. The width of the cut 
which, in the old-style, lighter-weight 
shovels, rarely exceeded 48 feet at 8-foot 
elevation, ranges from 50 to 54 feet in 
the case of the newer models. The steel 
car of 29"h feet in length, which serves 
as a foundation for the 3 5-ton shovel, 
appears rather insignificant beside the 
cars of 41 feet 7 inches, which bear the 
latest specimens of steam shovel con­
struction. 

The same proportionate advance is 
manifest in the case of the main engines, 
which have grown from the 8 x 10-inch 
size in the 35-ton shovel, to the 14 x 16-
inch engines of the present day 95-ton 
shovel. Likewise the, steam generators 
have shared in the new order of things, 
as will be appreciated by a comparison 
of the 48-inch diameter boiler of the 35-
ton shovel, with the 66-inch diameter 

. boiler which supplies steam to the machinery of the 
95-ton shovel. 

After all, however, the most significant phase of the 
development of the steam shovel is found in the en­
largement of the capacity of the dipper, or, in other 

words, the increase in the 
actual working capacity, 
as indicated by the task 
accomplished. The capa­
cities of the dippers of 
'Va r i o  u s representative 
shovels are as follows: 
35-ton, 1% cubic yards;  45-
ton, 2 cubic yards ; 55-ton, 
2lh cubic yards ; 65-ton, 3 
cubic yards ; 75-ton, 3lh 
cubic' yards ; 85-ton, 4 
cubic yards ; 95-ton, 5 cubic 
yards. Still other radical 
improvements might be 
noted, each important in 
its way. For instance, 
the type of thrust motion, 
which was the frictional in 
the old-style shovels, has 
been changed so that inde­
pendent reversible engines 
are now employed ;  and in­
stead of the vertical, sub­
merged-fiue type of boiler 
in the old machines, the 
newer product" of the 
shovel builders are equip­
ped with locomotive bolI­
ers. 

Some recent achieve­
ments constitute a revela­
tion of the possibilities of 
the new types of shovels. 
On the Great Northern 
Railroad, recently, a 65-
ton shovel took out 4,300 
cubic yards of sand in a 
single day, and, during an 
interval of several months, 
took out an average of 
2,291 yards per day. At 
Ishpeming, Mich., last sea· 
son, a 65-ton shovel hand-

,led 120,000 tons of iron ore 
with practically no break­
age or delay for repairs. 
A still more striking ex­
ample of the endurance of 
the modern steam shovel 
is afforded by two 60-ton 
machines at the Lake Su­
perior Conso�idated Iron 
Mines, which handled 
without 'a' break 304,326 

'tons of iron ore, 135,048 
cubic' yards of 'gravel, and' 
76,177 cubic yards of dirt 
from railroad cuts . 

A standard medium-size' 
shovel, In use on railroad' 
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work in. the West, lately made a record of 1,330 cubic 
yard!! per day for twenty-seven months, a large por­
tion of the materia} handled being rock As affording 
an interesting criterion of the cost of operation of a 
steam shovel under modern conditions, it might be 
cited that there is at a mine stock pile at I ronwood, 
Mich., a shovel which has been in practically continu­
ous operation for five years past and has, during that 
period, loaded a total of 430,036 tons of iron ore at a 
cost of 2 .53  cents per ton, which includes a charge of 
0.31 cent per ton for repairs. 

Railroad construction work has, from the outset, 
constituted one of the most important avenues of use­
fulness for the steam shovel ; but the past year or two 
have afforded revelations of the capabilities of the 
machines in this line of work. Special opportunities 
were offered for steam shovels in the case of the 
improvements recently undertaken on the Union Pa­
cific Railway, in eastern Wyoming, from the fact that 
the work was remarkable for the large amount of 
material required in the construction of embankments 
and in building the Sherman Hill and other tunnels. 
The famous Dale Creek fill, near Tie Siding, Wyo., is 
120 feet in height and 900 feet in length, and the 
500,000 cubic yards of material used in its construc­
tion were excavated by two steam shovels. This fill, 
with two adjacent embankments, required 750,000 
cubic yards of filling within the distance of one mile.  
In the construction of the famous Sherman Hill Tun­
nel, there were employed three steam Shovels, which 
were especially built for the purpose. The tunnel is 
17 feet in width, and this made it necessary to equip 
the shovels with short booms. Compressed air was 
employed for the operation of the machines. Prior to 
the commencement of work upon the Sherman Hill 
Tunnel, 300 feet per month constituted the best record 
for steam shoveling under similar conditions ; but in 
the case of this Wyoming contract, as high as 500 feet 
were excavated in a month. 

Not less interesting than the improvements that have 
been made in the shovels themselves, are 
the new fields of activity which have been 
opened to these powerful mechanical work­
ers. One of these is found in gold placer 
mining, in which there has lately been a 
considerable revival of interest. The steam 
shovel is adapted for dry-land mining, or 
where but little water is found ; and where 
the gold-bearing material is covered with an 
overburden of barren gravel or earth, the 
steam shovel is especially suited, as the 
stripping can be disposed of readily. 

Scientific American 
the bar. If a check or a flaw is shown, the bar is dis­
carded_ 

On the 95-ton shovel here shown, l %-inch hoisting 
chain is employed. A pull on the dipper of 116,000 
pounds is obtained with a working steam pressure of 
100 pounds to the square inch_ 

There are three independent reversible engines­
one for hoisting the dipper, one for swinging the 
boom, ' and one for thrusting the dipper into the cut. 
The first two are located on the car and the third is 
located near the lower end of the boom. 

The main engines gear directly to a large gear on 
the shaft of the hoisting drum. The sprocket chains 
shown beneath the car, which are used for moving it 
ahead, are both driven by the shaft located under the 
middle of the car. This shaft is driven by gearing 
from the hOisting shaft. 

The swinging engines are geared through an inter­
mediate speed reduction shaft to the large swinging 
gear which is bolted to the swinging drum. From the 
swinging drum the wire ropes lead around the swing­
ing circle in opposite dire�tions. The engines and 
large gear-wheel of the swinging drum can be seen 
through the open panel of the side of the car. 

The boom engines gear directly to the two large 
gears mounted on a short transverse shaft on the 
boom. Near the middle point of this shaft are located 
two -'pinions which gear with the two racks on the 
dipper arm. When the engine is in motion, the dip­
per arm is forced out or in, depending upon the direc­
tion of rotation of the engines. The boom is not raised 
or lowered while in operation, but can be swung 
th rough an angle of about 180 degrees about a vertical 
axis. 

A great deal of the railroad work being done through­
out the country in the way of improving existing lines 
consists of double· tracking former single-track lines. 

. The cheapest way of doing this work is to use a 
steam shovel working parallel to the existing track 

and at such a distance from the track that it can load 
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THE PR01ECTIONS OF THE :lLANET liARS. 
Every two years, when the planet Mars comes Into 

favorable position for observation from the earth, 
astronomers are able to see, now and then, . one or 
more irregular projections on the sunrise or sunset 
line, One of these was observed recently at the 
Flagstaff Observatory, and reported in the news­
papers. 

The "nature of these projections 1s . pretty well under­
stood by astronomers, but the biennial 'press reports 
of such observations give rise to a question on the 
part of the public as to whether they could be signals 
from intelligent beings on that planet. 

These bright projections were unknown up to 1890, 
when the first ones were observed with the great Lick 
telescope, this instrument having been mounted too 
late in the year 1888 to permit observations of this 
kind being made at that time. The 1890 observations 
are well illustrated in the accompanying drawing, B, 
which has thus far been published only

' 
in technical 

journals. Fig. 1 represents the planet Mars as 
circular in form, at about the time when the sun, 
the earth, and the planet were approximately in th'e 
same str�ight Hne. When Fig. 2 was made, 
the relative pOSitions of these objects had changed, 
and Mars no longer appeared as a complete circle ; it 
had the gibbou s form of our moon when ten or eleven 
days old. Only that hemisphere of Mars upon which 
the sun is shining is bright ; and as a portion of the 
dark hemisphere was turned toward the earth on July 
6, a considerable crescent on the side marked T was in­
visible. The edge of the planet bordering the invisible 
crescent is known as the "terminator," and in this case 
it was the line of sunrise. It is always upon the ter­
minator that the projections referred to are seen. A 
glance at the drawing will show the appearance and 
positions of the two that were first observed by astrono-
mers. 

Those who have critically observed the terminator 
of the moon when ten or eleven days old will have no 

difficulty in detecting, even by naked eye, 
similar bright projections on that body. 
There is no question as to their nature_ 
Mountain peaks of considerable elevation 
catch the first rays of the rising sun or the 
last rays of  the setting sun, the lower levels 
at that time being below the line of the rays, 
and therefore absolutely invisible. Looking 
at the moon's sunrise line from our point of 
vantage, these illuminated elevations will 
therefore appear as bright projections ex­
tending from the terminator a short distance 
into the dark sky. A valuable adaptation of the steam shovel 

is found in the sewer excavating machine, 
which has lately been introduced. This 
machine consists practically of one of the 
moderate· sized steam shovels-say the 45-
ton type--mounted upon heavy cross-beams 
and rollers and fitted with a long handle 
and specia,l dipper. Such a machine is cap­
able of digging a trench up to 12 feet in 

Fig. I . -Mars on May 29, £890. Fig, 2.-Mars on July 6, 1 890, Showing 

The bright projections on the terminator 
of Mars have a similar origin, though, in­
stead of being elevated land areas, it is rea­
sonably certain that they are clouds in the 
thin atmosphere of the planet. If they were 
mountains they would be seen again and 
again, not only from night to night, but at 
each returning opposition, and in exactly the 

Protuberances. 

PHOTOGRAPHS OF liARS TAKEN WITH LICK S6-INCH TELESCOPE. 

width and 20 feet deep. It carries a dipper of special 
construction, in which the cutting edge is the widest 
llart, so that the lugs and fastening for the bail are 
clear_ 

In view of the p robable extensive employment of 
steam shovels in the completion of the Panama Canal 
under the jurisdiction of the United States govern­
ment, it is interesting to note the previous accomplish­
ments of these shovels in canal excavation. In the re­
cent deepening and enlargement of the Soulanges Ca­
nal, the most important . link in the system of artificial 
waterways along the St. Lawrence River, steam shovels 
were extensively employed ; and a single machine ex­
cavated 600,000 cubic yards 'of blue clay and 30,000 
cubic yards of hard pan and bowlders of the very worst 
and hardest material. This latter, it may be remarked, 
was excavated without the use of dynamite. Two 
steam shovels met unusual exactions in the construc­
tion of the Massena Canal, at Massena, N. Y. ; and the 
record of these great mechanical shovelers in the con­
struction of the Chicago Drainage Canal is well known. 
Sixty-five-ton shovels were employed principally in 
excavating for the Chicago waterway, and, considering 
the enormous quantities of rock and other difficult ma­
terials handled, the break-downs were surprisingly few 
in number. 

Ch.ains constitute one of the most important compon­
ent. parts of a steam shovel ; and, in order to secure in­
creased efficiency in this class of material, steam­
shovel manufacturers are now establishing their own 
chain factories, where hand-made chains, varying in 
size from % to 2 inches, are turned out. Last year a 
single shovel manufactory produced, for use on its own 
machines, 22,500 tons of chain, all ' made from a special 
grade of iron. Every bar of this iron is subjected to a 
most severe test, for the demands upon the chains in 
use on steam shovels are so severe that the metal em­
ployed in ordinary chains will not withstand the strain. 
The test to which the chain material is subjected con­
sists of placing the end of a bar under a trip hammer, 
bending it ove .. cold, and hammering it down solid with 

the material excavated upon cars placed on the track. 
In one cut, the shovel can prepare the ground for the 
laying of ties and rails for the new track. The only 
difficulty in this manner of working is that delays are 
likely to occur to traffic, owing to the presence of the 
gravel train on the main line. 

The solution of the problem was the design of the 
95-ton shovel, capable of handling a dipper with a 
capacity of 5 cubic yards, and working as fast as any 
shovel of smaller size can work. This shovel can dig 
at the rate of four shovelfuls per minute in the rna: 
terial usually encountered. The customary size of dip­
per now in· use has a capacity of 2% cubic yards-one­
half that of the 95-ton shovel. By using the large 
shovel the gravel train is loaded and able to move out 
of the way of fast trains in just half the time required 
with the usual size of steam shovel . These large 
shovels are also suitable for excavating iron ore from 
open mines, in which case they are equipped with a 
dipper sometimes aa small as a yard and a half. 

• • • • •  

Wood Silk. 

News comes from abroad that an Englishman has 
patented a method of making imitation silk from wood. 
A: plant erected near Sydowsaue, Germany, is at pres­
ent turning out 50 pounds of skein silk a day, which 
product can be increased in quantity to 2,000 pounds. 
The silk is soft in texture, and cream in color. Each 
thread is made up of eighteen single strands ; a single 
strand is hardly perceptible to the naked eye. In 
strength, the real silk is two-thirds stronger than the 
imitation . .  When woven into pieces, the new substitute 
is said to have . the appearance of real silk. How this 
new article will compare with the genuine, in the !flat­
ter of wear alld price, it is . impossible at present to 
state. The manufacturing process is likeWise undis­
coverable. It is asserted, however, that the pulp under­
goes a chemical process and is pressed through v€ry 
fine tubes, by hydraulic pressure, forming the single 
strands which go to make up the thread. 

same places. This is not at all the case. They are 
occasionally observed in substantially the same posi­
tion on two, three, or four successive nights ; but 
never, I believe, for a longer period than this, and 
their forms change from day to day. They are not 
fixed features of the planet's surface. In this connec­
tion, however, it  should be said that a mountain twelve 
01' fifteen thousand feet high should probably form 
a fairly conspicuous projection on the terminator when 
the planet is in the most favorable position. 

All the observed phenomena can be satisfactorily ac­
counted for on the theory that the projections are due 
to clouds ' of considerable size, at great elevations in 
the rarefied atmosphere. Such clouds would be il­
luminated by the sun's rays while the land areas be­
neath them were still so dark as ' to fortn in etl'ect a 

black background, and the contrast between them and 
the planet's surface would be very great. 

The comparatively small number of these projec­
tions is strong evidence that the atmosphere of Mars 
is remarkably clear as compared with that of the earth_ 
This is in complete harmony with ollr knowledge de­
rived from spectroscopic observations, that the atmos­
phere of the planet is very rarefied-its density at 
Mars' surface probably being much lower than that 
of our atmosphere at the summit of Mount Everest . . 
The scarclty of clouds is still further demonstrated by 
the . practically uninterrupted view which astronomers 
are able to obtain of the planet's principal surface fea-
tures_ W. W. CAMPBELL, Director. 

Lick Observatory. 
. . . ' . 

It will be remembered that in our last issue we men­
tioned the fact that the Governor of the State of Texas 
had offered a prize of $50,000 for the best method of 
eradicating the cotton-boll pest. The first claimant of 
the prize is George Franklin, a farmer living near San 
Marcos, Texas. He has submitted his claim to Gov. 
Lanham. His remedy will be passed upon by a com­
mittee of five farmers whom the Governor will appoint 
for the purpose. 
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Portland CeDlent CroDl Slag. 

Portland cement has been made from blast-furnace 
slag for several years in various cement works in Ger­
many, Luxemburg, anG Belgium, and has yielded very 
s:ttisfactory results, especially in regard to quality_ 

- Negotiations are being carried on with some blast-fur­
nace works with a view to the introduction of the 
slag-cement industry into England, Austria, and 
France_ In some respects a blast works has a consid­
erable advantage over other Portland-cement factories 
because the motive power for the cement works can be 
supplied by a blast-furnace gas motor with electric 
transmission, the rubble or waste coke from the blast 
furnaces can be utilized in the cement kiln, and the 
principal raw materials-namely, the granulated slag 
and the limestone-are close at hand. Besides, there 
are other minor advantages_ 

Portland slag cement has also some advantages over 
natural Portland cement ; for, while the yield from 
the raw materials when the former is used is about 
80 per cent, the yield when the ordinary raw mate­
rials are used is seldom more than 60 per cent. As the 
�ost of production per ton of raw materials is nearly 
equal in both cases, a saving of about 20 per cent in 
fuel, labor, etc . . is effected in the case of slag cement. 
Besides this, Portland slag cement is more trust­
worthy and more regular, and its manufacture can be 
more easily controlled than that of the so-called, nat­
ural Portland cement, because the principal raw mate­
rial-namely, the blast-furnace slag-is, as a rule, a 
regular product whose chemical composition is easily 

- controlled ; consequently, any alterations which are 
liable to take place are known beforehand and precau­
tions can accordingly be taken in time. This is not 
the case when the natllral raw materials are used. 

Some recent tests with Portland cement from blast­
furnace slag, made in the municipal laboratory at 
Vienna, showed that mortar composed of 3 parts of 
sand with 1 part of this cement gave the following 
results : 

1. After seven days' hardening. Tensile strength, 
383 pounds per square inch ; strength of compression, 
3,880 pounds per square inch. 

2. After twenty-eight days' hardening. Tensile 
strength, 551 pounds per square inch ; strength of 
compression, 5,411 pounds per square inch. 

• I . ' . 
NeU' GerDlan Inventions. 

Prevention of the Warping of Xylolithe Floors.-;-An 
Austrian inventor claims to have discovered a method 
of preventing the warping of floors constructed of 
xylolithe (a mixture of  sawdust, burnt magnesite, and 
magnesium chloride ) _ He does this by fixing sheet­
iron, open-work, or reticulated plates to the founda­
tion and imbedding them in the plastic material. - Fp'r -
covering iron floors in ships, etc., the retioulated 
plates are laid loosely on the foundation and a series 
of crosscuts are made in the partially h�rdened xylo­
lithe covering by thin knife blades to allow for ex: 
pansion. 

Plastic Flooring.-A German invention deals with 
the manufacture of plastic compositions for flooring 
purposes. Ash, moistened with a- solutio� of sulphate 
and chloride of magnesium, is mixed with kaolin, o r  
clay, a n d  talc ; gypsum and magnesite are then added. 
The mixture is stamped and rolled in place while cool 
to form the bed or  foundation of a jointless floor. 
When the bed has hardened, a surface layer com­
posed of asbestos and sawdust moistened with magne­
sium, sulphate, and chloride and _ mixed with kaolin, 
or clay, and ta\c, gypsum, and magnesite is applied. 

Cylindrical Blank Piercing.-As outlined in a recent 
German invention, a tube or other hollow body is 
formed from a cylindrical blank by piercing it  with 
a pointed mandrel while the blank is held in a divided 
matrix, or die. The blank is first held endwise by a 
block and wedge arrangement until the mandrel has 
penetrated SUfficiently to force some of the hot metal 
into cavities in the matrix. The swellings thus pro­
duced serve to hold the blank in place, after the block 
and wedge have been removed, till it has been com­
pletely pierced. The tube produced is considerably 
longer than the blank, and therefore a relatively 
longer mandrel has to be used. The swellings are re­
m oved by sul:)sequent rolling or drawing. 

Seamless Pipes arid Tubes.-In another German in­
vention, relating to the manufacture of seamless pipes 
and tubes, a set of nested tubular blanks is rolled or 
drawn on a mandrel so that tubes of various diameters 
are simultaneously produced. Each blank just flts into 
the surrounding one, the inner blank fitting the man­
drel, and each blank is given a protective coating, 
which may consist of milk of lime or a mixture of 
graphite and coal to p revent a grinding or  welding 
together of the blanks during reduction. 

Fuel Grating.-A casing which is interposed be­
tween the wall and the fire bars of an inclined grate 
to increase the draft forms the subject of a recently 
Issued German patent. The casing comprises a frame 
-preferably made in two sections-secured to the 
walls by Jugs in such a manner. that the part neareift 
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to the inclined fire bars is easily replaced. The frame 
holds the downward extended plates together by 
means of bridge pieces, and the upper surfaces of the 
frame and the plates slope down from the walls to the 
fire bars to keep the fuel in the middle as it slides 
down the grate. 

Punching and Shearing Machine.-A somewhat novel 
design of a punching and shearing machine has been 
put on the market by a German firm. The feature which 
distinguishes it from other designs is that it  is cut 
away longitudinally on one side to allow of a broad 
plate being cut up the middle. It  will be worth a 
great deal in shipyards and bridge works, for in such 
works plates are usually ordered in the dimensions re­
quired, and they only require a little c1!-tting and 
trimming around the edges. It  can hardly fail to 
v ibrate considerably while at work. In all other re­
spects the machine resembles other well-known m akes 
of eccentric machines. It is made to shear plates up 
to l inch in thickness, and the shears are in a line 
with the longitudinal axis of the machine. The gap 
on the punching side is only 1 9 %  inches, and it is in­
tended to punch l % -inch holes through 1-inch plate. 
'I'he angle-iron shear in the middle has the corner 
down, and is thus quite unsuitable for shipbuilders. 

Coburg. OLIVER J.  D.  HUGHES, U. S.  Consul. 
.. I e  • •  

The HeHgo]aod Ligh tbo ose. 

The German government has erected '  a new light­
house on the island of He_Iigoland, which will sup­
plant the old petroleum lamp that has long directed 
the commerce at the mouth of the Elbe. It is claimed 
for this light that it is one of the most powerful in 
operation. The distinguishing feature is the return 
that has been made to the oid form of parabolic re­
flector, with a powerful illuminant in the focus, in 
place of the Fresnel lenses and prisms. The mirror 
in this case is of glass, 7 5  centimeters in ' diameter, 
and silvered at the back. An arc light with a current 
of 34  amperes is the illuminant. The positive pole - of 
the carbon is so near the focus that it is estimated 
that the beam is not more than two degrees in ' diame­
ter, and its candle-power is quoted as thirty millions_ 
No prote,ctlon - against weather is provided in front 
of the light, and it is asserted that none is, needed. 
Three similar mirrors and lamps are mounte d - in one 
plane round an axis, and the whole revolves four 
times in a minute, so that a flash is given every five 
seconds. A fourth mirror and lamp is provided in 
case of necessity, which will turn three times as rap­
idly, but it is not proposed to use this except in case 
of emergency. The duration of the flash is only one­
tenth of a -second. Herein the German firm of Schuck­
ert & Co., the manufacturers, have followed the lead of 
the French authorities. It is, however, a question 
whether these brief durations have not been carried 
to an extreme. Undoubtedly one-tenth of a second is 
sufficient to make the maximum impression on the 
eye, when the light is brilliant. But with a hazy 
atmosphere, and the l ight much diminished, it is 
doubtful whether a longer duration should not be 
allowed. The experiment will be watched with great 
interest, both on account of the bold deviation from 
the ordinary plan which has been so long followed, 
and also on the ground of economy, which is claimed 
for the new method. It  is stated that on the first 
night of trial the light was seen at the pier of Busum, 
a distance of 64 kilometers, or 40 miles.-Nature. 

.. � .  I .  
Tesla's Doings. 

According - to the newspapers, strange things are 
happening at Wardencliffe, L.  1., where Tesla has his 
laboratory. 

Ever since Mr. Tesla retired from the public gaze 
and hid himself in Long Island, he has been credited 
with performing strange feats. These rumors are at 
last confirmed. For some time, residents about the 
laboratory have been startled by vivid flashes of light 
emanating from a tall tower erected by the inventor. 
Just what this tall tower, and the gleams and flashes 
which come and go, may mean, no one knows ; but 
it is to be inferred that Mr. Tesla is bent upon improv­
ing the present methods of telegraphing by the Hert­
zian waves. 

• • • • • 
The Curreni SuppleJDent. 

The current SUPPLEMEN T, No. 1439, opens with an 
excellent description of the wicening - of London Bridge, 
by Mr. Harold J. Shepstone.· The article is  admirably 
illustrated. Dr. Oskar Markfeldt dis<3usses coal-tar oils 
in the manufacture of paint and varnkh. A paper on 
another chemical subject is: "The Prepilration of Firm 
Lubricants." Mr. E.  Hirsch tells something of "Cata­
typy," a new printing p rocess without light. At one 
of the recent German engineers' conventions, Geheim­
rath Wichert presented a paper on train lighting with 
steam turbines. Abstracts of this paper are printed 
in the current SUPPLEMENT, which are well iIIustrat�d 
by photographs and diagrams. The manufacture of 
steel by the electric furnace is discussed in an essay 
which is full of practical sUigestlons. A novel use 

for the automobile is described in an article bearing 
the title : "An Automobile Railway Trolley Tower 
Wagon." The articles on the Serpollet steam carriage 
are continued_ Mr. J. R. Collins describes the applica­
tion of Kelvin's theory of the ether to the stellar uni­
verse. Mr. Emile Guarini tells of a new method tor 
the study of storms, in an article in which he describes 
the Lera apparatus for registering atmospheric elec­
trical discharges. The usual Trade Notes, consular 
information, Selected Formulre, and Electrical and 
Engineering notes will be found in their accustomed 
places. 

The Eft"e et oC Borax Food Preservati ves o n  the 
HUDlan SY8teDl-Dr. Wil e y ' s  Work. 

Readers of the SCIENTIFIC AMERICAN have probably 
followed with interest _ Dr. Wiley's experiments on the 
"Borax Squad," as the band of young men who will­
in gly ate various kinds of canned foods and meats 
given to them by Dr. Wiley, are called. It is impos­
sible at this early date to state definitely what th" 
experiment will finally demonstrate. Two facts at 
least have been proven. The first of these is that 
the use of borax preservatives in food diminishes the 
natural weight of the human body, and that persons 
who consume such food will not return at once to 
their former weight when the experiments are 
stopped. The second fact is that the use of borax 
tends to reduce the amount of nitrogen in the human 
body, and that the volume of nitrogen will not again 
return to that existing before the experiments. 

In an address before the National Association of 
Food Commissioners, Dr. Wiley, in summing up the 
results of his work, said : "Foods can be preserved 
for a reasonable length of time in most circumstances 
without resorting to any chemical preservative or 
added pre�ervative of any kind. Simple sterilization, 
which can be applied to most foods, is most effective 
and the least objectionable of all forms of food preser­
vation. There may be occasions of emergency or exi­
gency in which the use of a chemical preservative is 
rendered imperative. 

"It may be a wise policy not to inaugurate absolute 
prohibition against all preservatives, but it certainly 
is true that wherever for any reason a preservative 
must be used, the package of food containing it  should 
be clearly marked." 

.. I .  I .  
Death oC E. W. Bliss. 

Eliphalet W. Bliss, of the E. W. Bliss Company, one 
of the ninety-two "Captains of Industry" who took 
lu ncheon with Prince Henry on his �ecent visit, died 
suddenly at his home at Owl's Head, Bay Ridge, on 
June 21. Mr. Bliss was an inventor and manufacturer 
of presses ana dies, as well as a maker of special 
machinery for working sheet metals. He was the 
sole manufacturer of the Whitehead torpedo, and na­
val appliances used in the United States navy. 

Baeteria Cor - F a '-Iners. 

For many years the Agricultural Department has 
made it a rule to distribute gratuitously rare seeds 
for the use of farmers ; it has now announced that it 
is willing to place at the disposal of agriculturists, 
bacteria which would enrich the soil . It  is the pur­
pose of the department to send out bacteria which 
will assist in the protection of leguminous plants, 
such as clover, peas, beans, and locust trees. The 
bacteria which will enrich the soil. It  is the pur­
of the air into a nitrate which can be easily digested 
by - the plant. Of particular service will these bac­
teria be in the growing of alfalfa. 

. . .  ., 
NeU's oC Lallgley's A irship. 

During a heavy storm off Widewater, Va., on the
' 

morning of July 19, Prof. Langley's houseboat, and 
w ith it his flying machine, was torn from its moorings 
and carried by a swift flood tide up the Potomac 
River. Although the airship itself suffered no mate­
rial injury, there was a time when Prof. Langley's 
aerodrome was in danger of being utterly destroyed. 

Experiments are shortly to be made. Such is the 
secrecy which is being maintained, that it will be 
doubtful if information of any value can be obtained 
for some time to come. 

• • • • • 
A special commission appointed by the French Ad­

miralty has been experimenting with a view to ob­
taining conclusive data as to what would be the !'Jffect 
on a battleship when the guns in the fore turret were 
fired. The battleship "Henri IV." was selected for the 
purposes of these tests. Sheep were distributed at 
the posts which in action would be occupied by the 
members of the crew serving the smal'ler guns over 
which the big turret guns fire. After the discharge 
the sheep were examined, and though found to be 
stunned were otherwise uninjured. It was therefore 
concluded that as men have a greater power of re­
sistance than sheep, the gunners in the turret would 
experience no serious harm through the tiring of the 
guns. 
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THE VOLOANIO ERUPTIONS IN GUATEMALA. 
BY J. WINTERTON. 

For three weeks last autumn a great column of 
smoke rose from behind the peak of Santa Maria near 
Quezaltenango. Then the eruption abated in violence, 
and the dense pillar of smoke gave place to smaller 
columns of white steam. Emboldened by the subsid­
ence of the volcano, Mr. Heinrich Siegerest and a few 
others determined to explore Santa Maria. After no 
little difficulty they succeeded i n  reachIng the crater. 

Encouraged by their success, although somewhat 
disconcerted by their account of the hardships they 
had endured, I started from the railroad terminus at 
the town of Santa Felipe on December 15, accomp­
anied by three Indian carriers, to ascend the volcano 
for the purpose of obtaining photographs. Our road 
passed through Palmar, once a flourishing coast town, 
now a devastated community with ruined dwellings, 
dismantled government buildings, and fields blighted 
by volcanic sand and ashes. 

I began the ascent of the volcano from the planta· 
tion of La Sabina, a favorite health resort famous 
for its springs of mineral water. Journeying from 
Palmar to La Sabina, we passed two plantations whose 
buildings were ruined and fields devastated. Arriving 
at La Sabina, we found the hotel of the town buried 
many feet beneath mUd. I found Mr. W. D.  Middaugh, 
proprietor of the hotel, sinking a shaft for the pur­
pose of recovering some of the hotel valuables. Mr. 
Middaugh advised me _ to climb the ridge to the left of 
La Sabina, in order to reach the peak of Santa Maria. 
I followed his advice, and discovered that the road 
was much easier than that pursued by Siegerest and 
his companions. 

I found the crater a huge pit some 500 feet in depth, 
from the bottom of which spouted a magnificent geyser. 
The steam issued with terrible force, roaring and 
crackling. In order to secure the picture of the geyser 
herewith presented, it was necessary to place the tri­
pod of the camera on the very edge of the crater, on a 
small ridge which had been partially destroyed by 
landslides. Almost at my very feet arose another 
geyser, through the vapor of which th�re could be 
dimly seen a large pool formed by the condensed steam. 
Besides the large geysers, innumerable small jets of 
steam spouted from the edge of the crater in a vapor­
ous fringe, sending forth little clouds toward the cen-
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ter. At intervals a strong odor of sulphur assailed the 

nostrils. Fortunately, the wind -was blowing from me 
most of the time. 

It is probable that when the volcano was in full erup­
tion the entire crater was open ; for the earth seemed 
to have fallen in and to have formed a kind of floor. 
Otherwise it would be impossible to account for the 
enormous mass of material ejected by the crater. 
Around La Sabina the sand and ashes have been con· 
verted into mud by terrific floods that followed the 
eruption. One of the views which I took clearly shows 
how deep Is this mud 'forDlation. From the manner 

Ihe Crater ot Santa MarIa. 
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. In which the more dlatant plantations are recovering 

their verdure, it is evident that the volcanic deposit 
contains nothing- injurious to vegetatioll 

• • • • •  
THE ORE-CARRYING WIRE ROPEWAY AT VIVERO, 

SPAIN. 
On the north coast of Spain, not far from the port 

of Ferrol, lies the little harbor of Vivero, from which 
there extend inland important iron mines. Es­
pecially rich and extensive are two mines worked by 
the Vivero Iron Ore Company, Ltd., London, and situ­
ated about three or four miles from the coast, near 
the Monte Silvarosa and gorge of Lavandeira which 
passes on inland from this mountain. 

No highway leads from these mines to the coast, 
for which reason the matter of providing a suitable 
mode of transport is of supreme importance. The 
construction of a narrow-gage railway in this moun­
tainous district would involve very considerable ex­
pense, merely in acquiring the land iuid in making a 
permanent way, which would necessarily be tortuous. 
The advantages of a wire ropeway, on the other hand, 
are just in a case of this kind most pronounced. The 
service i s  safe and cheap ; gradients of one in one are 
surmounted without inconvenience, and valleys three 
or four thousand feet across are readily spanned. The 
work of constructing the ropeway was entrusted to 
the firm of Adolf Bleichert & Co., of Leipzig GohHs, 
Germany, who, for the last thirty years, have made a 
specialty of this branch of engineering. 

The purpose of our present article is to give a de­
scription of this installation, and, in order to make it 
more intelligible, it will be advisable briefly to explain 
the general construction of a Bleichert wire ropeway. 

Wire ropeways are mostly used . for continuous serv­
ice, with one line for loaded cars and another for 
empties. Each consists of a wire rope or cable which 
is firmly anchored in the ground at one end, while the 
other end passes over a pulley and is heavily weighted, 
so as to keep the line tightly stretched. At the sta­
tions, a network of suspension rails provides for the 
charging, discharging, and shunting of the cars, accord­
ing to the requirements of the plant, and also serves 
to effect the transference of the cars from the one line 
to the other. Each car consists of a two-wheeled car­
riage which is provided with an automatic grip and 
which carries the bucket. Traction is effected by 

Ih� Water-Whed at La Sabina, wvered wlU1 VolcaDic Mult. View from La Sabina, shOWing the General Devastation. 

Volcano Of santa JI1ar1a, as seen . from La . sabina. ,A , PlaJitatlon . .  Of .La  saIlJDa, Showing Dep14 Of the 1IlUd. 
SCJ:ns FaOIl TO REGIOJll OF THE GUATEIlALA VOLOAJIlIO ERUPTIOn. 
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Fig. 2. -The Central Station at Silv arosa 

Fig. 3.--Crossing the Lavandeira Gorge. 

Scientific America.n.. 

Fig. I.-Plan of the Four Lines. 

Fig. 4.-The Dumping Grouud at the Coast Station. 

Fig. 5.-The LonR'est Span on the Line. (324 Meters = 1 ,064 Feet.) 

Fig. 6.-Coast Station and Lading Pier. 

�D ORE·OARhYING WIRE-ROPEWAY AT VIVERO, SrAm 
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means of a long wire rope running over large sheaves 
at each end of the line. One of these is connected with 
the driving power, where necessary. ( Under suitable 
conditions of incline the line works automatically with­
out any external assistance. )  The other sheave is in 
connection with the tension gear. 

Our diagram indicates the conditions of service 
from the mines to the shore. There are in all four 
lines, as follows : 

1. From the charging station Silvarosa to the depot 
on the shore : lines 1 .  and I I .  

2 .  From the charging station Lavandeira t o  the sta­
tion Silvarosa, and from there without reloading to 
the depot of the main line on the shore : line I I I .  

3.  From t h e  depot o n  t h e  shore to the p i e r  head : 
line IV. The service on this line is independent of the 
other three lines. 

Only the lines 1., I I . , and IV. were at first erected, 
the line I I I . being built later. It is this third line that 
we will describe first. 

This line starts from the Lavandeira gorge. Here 
the rock had to be blasted to provide accommodation 
for the charging station. A wall 10 meters ( 33 feet ) 
high was built diagonally across the cutting. The ore 
is carried in dumping trucks to the top of this wall 
and thence dumped into a depot below. Here the ore 
is shipped from four stock-bins into the ropeway cars. 
A workman pushes each car as it is loaded to a point 
where the grip is a pplied automatically, and the car 
travels to Silvarosa station. In our third illustration 
the ropeway of this line is shown. In the left-hand bot­
tom co�ner a portion of the station appeaTS ; and 56 
meters ( 185 feet ) from it the first iron pillar, 34 
meters ( 11 2  feet ) high. From this pillar to the next 
is a span of 72 .meters ( 236  feet ) across the Lavan­
deira gorge. On the right of this ropeway rises the 
Monte Silvarosa, the line running along its flank. The 
depot at the Silvarosa station is arranged like that at 
the Lavandeira gorge and has accommodations 'for 1 0,-
000 tons of ore. 

The central station ( Silvarosa ) belongs partly to 
the newer Lavandeira line and partly to the old main 
line running to the sea. These lines are so connected 
as to allow the main line to be worked with or with­

. out the branch line. If both lines are worked, the 
cars of the branch line proceed to the main line with­
out causing any inconvenience in the loading of the 
cars at the Silvarosa station. The arrangement is 
shown in part in our second figure, where the por­
tion on the left, carrying the suspension rails, is the 
more recent connection with the older part 
on the right, of which the suspension and 
traction ropes and a car are visible. 

The main line consists of two branches join­
ed at the Garganta Curve station. · The steep­
est incline occurs on the main line between 
the ·Silvarosa station and the Garganta 
curve, the gradient being about one in four. 
There are also on this part of the line spans 
ranging up to 324 meters and crossing deep 
valleys. One of these is shown in Fig. 5. 
It is 324 meters ( 1,064 feet ) wide and passes 
at a height of 70  meters ( 230 feet ) above 
the level of the valley. Half way between 
the Silva rosa and the curve station is an in­
termediate tension gear, which equalizes the 
strain of the rope along its 2,900 meters 
( 9,600 feet ) length. 

The erection of the Garganta Curve sta­
tion was rendered necessary by peculiarities 
in the nature of the locality. The two lines 
here meet at an angle of 170 deg. Each has 
a separate traction rope. The supporting 
ropes are firmly anchored in the ground, and 
in the station the cars run upon suspension 
rails ( not ropes ) . The cars must be un­
clamped and again clamped to the traction 
rope by hand, but the operation is so simple 
that two men are sufficient for the work, al­
though the traffic is very considerable.  The 
traction rope of the upper line is provided 
at the curve station with an automatic ten­
sion gear, which is connected with the lower 
line in such a way as to equalize the speed on 
the two lines and transfer the surplus of pow-
er from the one to the other. The second part of the 
main line, extending from the curve station to the shore, 
offered no particular difficulties beyond the crossing of 
an arm of the sea some 280 meters ( 924 feet ) wide. 
This part of the line, with its terminus on the shore, 
is shown in Fig. 6, while Fig. 4 is a view of the dump­
ing ground on which the ore Is  stored at that termi­
nus. The cars a rrive on a bridge supported on ma­
sonry pillars, and from here their contents are 
dropped out upon the inclined embankment on which 
the pillars of the bridge stand. The bridge is about 
52 feet high and ·180 feet long ; the quantity of ore 
which can be stored here is about 3 0,000 tons. From 
this ground the ore is transferred to the ship by a 
special lading line. It was found best to have a break 
in the line here, as the main line works continuously, 

bringing a regular supply of ore, its working capacity 
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being about 67 tons per hour, while the lading line 
works only when required.  This arrangement makes it 
possible to effect the lading of a ship very rapidly, 
so that every favorable opportunity of sailing and 
weather can be used to the best advantage. It is pos­
sible to put no less than 3,000· tons of ore on board 
in one day, the working capacity of the lading line 
being 250 tons per hour, about four times that of the 
main line. The cars are filled by means of chutes 

DIAGRAM OF THE PRISM. 

passing from the dumping ground into a tunnel be­
neath, into which the cars are run. At the other end 
these travel out upon a 'pier, and discharge the cargo 
from above into the steamer, as shown in our illustra­
tion ( Fig. 6 ) .  This pier is built upon a rock which 
projects some 400 feet into the bay. The illustration 
also shows the whole of the lading line_ Near the 
left hand margin, about halfway up, is the exit of the 
charging station. In order to neutralize to some ex­
tent · the sudden descent of the cliffs, four iron pillars 
are erected at a distance of about 20 meters ( 66 feet ) 
apart, bearing three parabolic girders, which are con­
tinued toward the bay by a series of parallel girders 
supported on pillars spaced 10 meters ( 33 feet ) apart. 
The last 20 meters ( 66 feet ) of the line form part of 
the discharging station. When a car arrives here, its 
grip upon the traction rope is automatically released, 
and the contents of the car are shot directly into the 
hold of the steamer below, which is anchored to buoys . 
The ore chute can rotate about a horizontal axis and 
telescope to allow for the rise and fall of the steamer 
under the tide. This arrangement is of peculiar ad­
vantage as the Bay of Vivero is ill protected from the 
sea_ 

MEASURING THE ACTUAL DIP OF THE HORIZON. 

The following are some numerical data respecting 
the different lines : 

The main line has a total length of 15,000 feet and 
a drop of 1,000 feet. Of this 5,400 feet length and 
260 feet drop go to the upper line, and 9,600 feet 
length and 740 feet drop to the lower line. Line I I I .  
has a length of 2,828 feet with a rise o f  340 feet, line 
IV. a length of 590 feet with a drop of 5 0  feet. The 
capacities of the lines are as follows : 

Main Line from Monte Silvarosa to Dumping Ground 
on the Coast.-This carries 90 cars per hour, with a 
load of 67.5 tons, in 10 hours, therefore 675 tons. This 
figures out to 200,000 tons per annum. The velocity of 
the tractioll rope is 2% meters ( 8  1·5 feet ) per sec­
ond, and the distance between two consecutive cars 

40 seconds or 100 meters ( 330 feet ) . 
Branch Line Lavandeira to Monte SHvarosa.-Thls 
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has a capacity of 45 tons per hour, carrying 60 cars 
per hour with a load of 1,650 pounds each. The veloc­
ity of the traction rope is 2 meters ( 6  2-3 feet ) per 
second, and the cars are one minute or 120 meters 
( 396 feet) apart. 

Loading Line.-The capacity of this is 250 cars per 
hour of one ton each. The cars are spaced 14 seconds 
or 21.6 meters ( 72 feet ) apart and the velocity of the 
traction line is 1.5 meters ( 5  feet ) per second. It is 
therefore possible to load 3,000 tons in 12 hours. 

In consequence of the drop, no driving power is re­
quired, on the contrary a powerful brake mechanism 
is inserted in the line. 

• I e ,  • 
A PRISM FOR MEASURING THE ACTUAL DIP OF THE 

HORIZON. 
J( serious deficiency in the ordinary sextant lies in 

the fact that it measures the altitude of the sun above 
the apparent, rather than the actual, horizon. The 
usual "dip table," as it is called, corrects errors due 
to the altitude of the observe.r above sea level, but of 
course takes no account of variations in the apparent 
height of the horizon due to atmospheric conditions. 
The attention of Lieutenant-Commander John B. 
Bl ish, U. S. N., was particularly directed to this defi­
ciency while on board a cable-laying steamer a few 
years ago. In order to accurately plot the location of 
the cable, most careful observations were made from 
early dawn until dark, sights being taken by nine 
experienced navigators. But on one bright day, when 
the horizon was seemingly perfect, all observations 
seemed to be wrong, and at noon the vessel was reck­
oned according to the sextants to be three miles north 
of the line on which it was supposed to be sailing_ 
This was due to the fact that a change in the atmos­
phere had raised the apparent horizon above normal. 
As there was no means of ascertaining the amount of 
this change, the location of the cable was plotted on 
the chart by "dead reckoning" until the next day, 
when normal conditions of the atmosphere were re­
stored. This incident suggested to Commander Blish 
the invention of a prism by which the actual dip of 
the horizon could be easily and accurately measured. 
This prism, as shown in the accompanying illustra­
tions, has a rect�ngular cross section and the ends 
are beveled off to an angle of 45 degrees. The prism 
is entirely incased in aluminium with the exception 
of an opening located at each end of the longest face. 
It  will be evident that a ray of light entering one of 
these openings or windows will be turned through an 

angle of 180 degrees, being refiected from 
one beveled face to the other, and thence out 
through the window at the opposite end. 
An observer holding the prism vertically 
before him, with the lower window on a 
level with his eye, will see the back hori· 
zon in the prism and the front horizon on 
either side of the prism, the two horizons 
being separated by the angle of twice the 
dip. With the prism attached to the sex 
tant in the position illustrated, this angle 
can be measured by moving the index bar 
until the two horizons coincide. On taking 
a sight the prism is swung up out of the 
way, and the observed angle is first cor­
rected for any error in the construction of 
the prism, after which the measured dip is 
subtracted, the remainder being the altitude 
above the true horizon. Experiments with 
the prism have shown the dip to vary as 
much as ten minutes of arc in five days, and 
that, too, with only slight changes in the 
temperature and barometric pressure. 

The prism will also be found useful in 
pilot waters, enabling the navigator to ex­
actly determine his line of position ; for the 
observer will, obviously, be located on the 
straight line joining an object in the front 
landscape with one in the rear landscape 
appeari ng directly above in the prism. Such 
observations, though important, have not 
heretofore been much used, owing to the 
difficulty of making them. This simple 
prism should, therefore, prove of great as­
sistance to navigation, offering, as it does 

accurate observations both for the harbor and the 
open sea. 

• I e ,  • 

J. E. Mills makes several interesting applications ot 
the kinetic theory of gases_ By �onsidering the trans1-
tion from the liquid to the gaseous state in a particu­
lar way, an equation is obtained in which all the quan­
tities are measurable, and it affords an experimental 
test of the assumption that the moLecular attraction 
varies inversely as the square of the distallce from 
the molecule, and does not vary with the temperature. 
This assumption is found to be in agreement with the 
experimental data as tested by the equ ation. It is 
further shown in the paper that the molecular attrac­
tion differs from the attraction of gravity in being ' 
determined primarily by the chemical constitution of 
the molecule, and not by its mass. 
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A REMARKABLE FOSSIL DISCOVERY. 
BY WALTER L. BEA.SLEY. 

A recent fossil expedition of the American Museum 
of Natural History, sent out under direction of Prof. 
Henry S.  Osborn, has succt'eded in discovering the 
largest and most complete head of an extinct monster 
so far known. The find is considered a valuable contri­
bution to science, being the record-breaking specimen 
of the world. The head in question was that of the 
mighty horned dinosaur known as Triceratops, said 
to have been one of the largest and most formidable 

PREPARING THE HEAD IN MONTANA FOR SHIPMENT. 

creatures which once roamed the shores of primeval 
earth. This gigantic reptile flourished and became 
extinct during the Cretaceous age, variously estimated 
to have been from three to ten million years ago. The 
enormous size and ferocious strength of t.he animal's 
head is vividly demonstrated from the astounding di­
mensions of the skull, which is seven and a half feet 
long by five .and a half in width. There is a head in 
the National Museum in Wash ington which is only 
five and a half feet long and four feet wide. The 
skeleton of the animal in papier mache was exhibited 
at the Buffalo Exposition, based upon various frag­
mentary parts found. The inside portion of the skull, 
tipped at an angle of 45 deg., as shown in the accomp­
anying illustration, strikingly sets off its great breadth 
and height in comparison with the standing figure 
alongside. With the exception of the upper portion 
of the horns, the skUll was complete. The latter are 
to be restored. The digging up of such a large speci­
men practically almost intact is of unusual occurrence, 
and lends additional value to the find as an unequaled 
fossil treasure. The head was discovered by a party 
consisting of Mr. Branum Brown, of the Museum, to­
gether with Prof. R. S. Lull, of Amherst College, and 
Mr. Brooks, a recent graduate of that institution. 'The 
searchers, while reconnoitering along the banks of a 
small stream, a tributary of the Missoori, some 135 
miles northwest of Miles City, Montana, came upon 
the weathered portions of one of the horns, slightly 
protruding above the surface. To the trained eye of 
the investigators this indicated fossil remains beneath 
or nearby, and careful examination shortly revealed 
the existence of the big head embedded in the sand 
strata below. This section of Montana, together with 
nearly all the area west of  the Rocky Mountains, which 
in remote time was a great lake basin and inland sea, is 
now looked , upon as America's vast prehistoric bury­
ing-ground, where are reposing the petrified remains 
of the strange and huge animals of the past. It took 

, about four weeks to excavate and prepare the immense 
head for transportation to New York. This process 
required much skill and patience to satisfactorily ac­
complish. The earth was first cleared away, suffi­
ciently enough to indicate the speci-
men. The whole skull was there­
after outlined and excavated by 
channeling around and beneath it. 
The . sand and debris were scraped 
away with the utmost care from 
the bones. To harden and hold the 
remains together, and to keep the 
shattered sections of the skull in 
place, they were treated with a 
spec,ial chemical preparation, and 
ceniented with glue. After being 
unearthed and braced by props, the 
upper and inside surfaces and edges 
of the skull were treated with sev­
eral coats of plaster of Paris to 
strengthen and hold the bulky ob­
ject firm during its long journey to 
New York. Three hundred pounds 
of plaster was necessary for this 
operation, being nearly the amount 
used in finishillg the walls of an 
ordinary cottage. On leaving the 
field the specimen weighed 3,100 
pounds, and required two hardy 
draft-horses to haul it to th� 
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railroad station. According to Mr. F. A. Lucas, of 
the ' National Museum, the beast is said to have been 
some twenty-five feet in length, and about twice the 
bulk of an elephant, weighing ten tons or more. A 
vivid glimpse of the animal in life is graphically de­
picted by Mr. Charles A. Knight's statuette, modeled 
under direction of Prof. Osborn. Mr. Knight is con­
sidered the best authority on painting and rendering 
in clay the various prehistoric animals of the past. 
The huge armored head and peculiar frilled skull are 
shown to great advantage in his model. The forma­
tion of the teeth clearly indicates that Triceratops 
was herbivorous, and did not chew or grind his food, 
but used his tortoise-like teeth for clipping and cut­
ting the branches, twigs, and the various forms of 
tropical foliage upon which he fed. For a full meal, 
which probably required several days, it is estimated 
that he would consume from , two to four hundred 
pounds of food-stuff. Intelligence did not go in keep­
ing with his enormous size, evidenced by his small 
brain, which would not more than fill a good·sized 
teacup. His intuition was just about enough to de­
fend himself from attacks made upon him by the large 
flesh-eating Dinosaurs of his time. When drawn into 
combat, owing to the extraordinary size of his head, 
and aided by his sharp anli firmly-rooted horns, he is 
thought to have been practically invulnerable, and 
was unquestionably the undisputed master of the an­
cient brute world. That he carried on fierce warfare is 
forcibly shown by the skull in the National Museum, 
one horn of which is broken midway between the tip 
and base. It  is supposed that the horn was broken 
during life, owing to the fact that tb.e stump is healed 
and rounded over, while the other horn shows that 
the creature lived to a ripe old age. 

PhiladelphIa. Through the generosity of some of the 
trustees, including H. O.  Havemeyer, William E. Dodge, 
Prof. Henry F. Osborn, and others, the collection has 
just been presented to the Museum. The two collec­
tions together embrace about four thousand speci­
mens, and when mounted the combined display of ex­
tinct life will surpass that of any other museum in the 
world. 

How Chipped Glass Is Made. 

The ever-increasing use of forms of glass which will 
serve as a screen and yet admit a maximum amount 
of light, makes the study of their manufacture an 
interesting one. The form most generally used is 
known as chipped glass. In the manufacturtl of 
chipped glass the second grade is used ; such imper­
fections 'as blisters or pimples, ca'lled stones, do not 
affect the quality of the finished product. The large 
sheets are first placed on a platform and passed slowly 
under a powerful sand blast of fine white sand, such 
as is used in glass making. In a couple of minutes 
they emerge with the glaze cut from the surface, and 
are known as ground glass, and much is sold in this 
form. 

The sheets are then coated on the ground surface 
with a high-grade glue in liquid form, American or 
Swiss being considered best. They are then carried to 
the drying room and placed on racks, where they lie 
flat until the glue is we'll dried, which takes from twelve 
to fifteen hours. They are then placed in the chipping 
rooms, which are about five feet deep by six high, and 
as long as the size of the building will permit. They are 
divided by light frame partitions into spaces sufficient 
to admit two sheets of glass standing on edge with the 

The fighting and savage side of the 
beast is, however, somewhat doubted 
by a few scientists, who hold that 
his bulky frame and slow-moving 
qualities indicate a comparatively 
peaceful animal, who fought only 
when set .upon by enemies. In order 
to sustain the weighty body, the l egs 
were short and massive. From the 
gradual taper of some of the skeleton 
parts of the tail previously recovered; 
it is inferred that · the latter was 
round and did not serve for locomo­
tion in water or balancing pllrposes. 
The various fossil expeditions plan­
ned by Prof. Osborn have probably 
been more successful in the size and 
number of specimens obtained than 
all , other researches. ' Prof. Osborn 
proposes to supplement the unfinish­
ed labors of Profs . Marsh and Cope, 
who have revealed to the world the 
greatest series of extinct creatures, 
by mounting and exhibiting their 
specimens in New York. For the im­
mediate working out of this problem 
Morris K. Jesup, Esq., has presented 

LARGEST FOSSIL HEAD OF AN EXTINCT ANIMAL EVER FOUND. 

to the Museum the famous collection 
of fossil fish and amphibians discovered in Kansas, Col­
or.ado, Wyoming, Texas, and other portions of tne great 
Rocky Mountain district between 1888 and 1896, by 
Prof. Cope. This new collection contains animals of 
all kinds, terrestrial, fresh-water, and marine, and cov­
ers the history of vertebrate life on the American 
continent, estimated by geologists at 17 ,000,000 years. 
Also the valuable Pampean collection, representing the 
Pleistocene fauna of South America, has been acquired. 
This was sent by the Argentine Republic to the Paris 
Exposition of 1878,  and was . purchased outright by 
Prof. Cope. For twenty years ', it has remained stored 
out of sight in the cellars of the Memorial Hall of 

RESTORATIOlil OF TRICERATOl'S BY C. A. KNIGR'l:. 

Length, 7J.S feet ; width, 5).2 feet. - View of the interior. 

coated surfaces outward. Coils of steam pipe run 
under the frames holding the glass, and when the heat 
is turned on, and as the glue reaches its driest point, it 
curls up in pieces from the size of a finger nail to a 
couple of inches long by an inch wide. The glue adheres 
so closely to the ground surface that in pulling loose a 
film of glass is taken with it. The result is the beauti­
ful fern-like tracery, fami'liar to all who have noticed 
this kind of glass. About thirty-six hours is required 
for it to peel off clean, and thus complete the process of 
single chipping. For double chipping the gl,ue is ap­
plied to the rough Ilurface without sanding, as the sur­
face is sufficiently rough to hQld the glue. It is then 

passed through the same process, 
but the chips are smaller and break 
up the fern-like appearance of 
single chipped. 

The secret of the process consists 
in the quality and preparation of 
the glue used, as none but the best 
will do the work Also in having 
the draft and temperature right in 
the chipping rooms. Ordinarily a 
bea.t equal to a summer heat will 
do the work. The glue is cleaned 
and used repeatedly, as is also the 
sand. The sand after striking the 
glass falls into a pit underneath, 
and is carried up by the ele­
vator. 

The chipping process increases 
the value about half for single, and 
in the same proportion for double 
chipped. The Johnston Glass Com­
pany, of Hartford City, Ind.,  has a 
special department for this prO­
duct, and ordinarily turns out 
about 100,000 square feet per 
month. T. W. SRAlU'. 
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RECENTLY PATENTED INVENTIONS. 

Engi neering ImproveIllents. 

WINDMILL.-E. H .  BENEDICT, O'Neill,  Neb. 
Means are p rovided in this case to revolve a 
perpendicular frame freely. It is p ropelled 
by sets of fans which automatically open and 
shut so as to keep a full front to the wind 
no matter from where it blows. The pressure 
of wind upon these fans propels the frame in 
one direction. Power is  communicated by two 
cranks one at each end of the frame "l"ranged 
so that one pulls and the other pushes to 
alternate a perpendicular beam. A lever and 
shifting fulcrum give the plunger to the pump 
a long stroke in high winds, and a short one in 
low winds. 

COMPOUND STEAM-ENG I N E .-F. CAHA, 
Wahoo, Neb. The inven tor's object in view is  
the p roduction of an improved construction 
designed to secure an increased and uniform 
expansion of a motive fluid, a greater impulse 
from the same volume and pressure of a fluid, 
a reduction in the back pressure of the high­
pressure cylinder during the return stroke of 
the piston therein, a decreased pressure on the 
steam-inlet valve, and the employment of short 
direct steam-passages to the working cylinders. 

quicksilver and to the needs of the amalgama­
tors, whereby it is automatically fed in regula­
table quantities and at close and proper inter­
vals, thereby making a great saving in gold 
and silver and in the millman ' s  time. 

NOTE.-Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 

Please state the name of the patentee, title of 
the inventIOn, and date of this paper. 

Busintss and Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

wili tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu­
facture these g'oods write us at once and we will 
send you the name and address of the party desir. 
ing tbe mformation. In every ease it is neces­
sary to give the nUIllber of the inquiry. 

MUNN & CO. 

Marine Iron Works. ChlCafiro. Catalo�ue free. 
I n q uiry No. 44I!O.-For a diving apparatus for 

pearl fishing. 
AUTOS.-Duryea Power Co., Reading, Pa. 

Inquiry No. 44�1 .-For machinery for making ice 
011 a smal l scale. 

___ Morgan Emery wheels. Box 517, Stroudsburg, Pa. 

Of I ntere"t to FarIllers. 
Inqu iry No. 441!1!.-F·or the address of the Buck· 

eye Jack Mfg. Co. 

NEW BOOKS, ETC. 
GAERUNGS-EsSIG. Von Paul Hassack. 

With 75 illustrations. Vienna : A. 
Hartleben. 1903. Crown 8vo. Pp. 
408. Price, $3. 

M r .  Hassack is a well-known N e w  York 
vinegar expert who has in this work embodied 
his experiences in an industry with which he is 
thoroughly familiar. His first chapter gives 
a general idea of what a vinegar factory should 
be. In his second chapter he discusses the 
generator. How the generator should be oper­
ated i s  made the subject of the third chapter. 
In the fourth chapter, which is chemical in its 
nature, the methods of testing and controlling 
the production are treated. The difficulties 
which must be encountered and which must 
be overcome are discussed in the fifth chapter. 
"Ferments and Nutriments" is the title of the 
sixth chapter. In the seventh chapter the fil­
tration of vinegar is described. Wine vinegar 
and new generator types are respectively the 
subjects of the eighth and ninth chapters. An 
admirable index completes the work. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending WIRE-STRETCHl�R.-J. E. HOWELL, Spear- . .  C. S." Metal Polish. Indianapolis. Samples free. 

fish, S. D. Mr. Howell's improvement relates July 21 1 903 
to that class of wire-stretchers employing a bi��g���:-t1il�g tn���th.For man

uf
acturers of com- A N D  E A C H B E A R ;  N O T

'
H A T D "  T E. 

lever-and-ratchet mechanism to exert the J:llowers and exhauster�. Exeter Machine Works, I See note at end of Jist about copies of these patents. ! necessary tension on the wire. The in vention Exeter, N. H. 
provides a means whereby considerable power IlIquiI'Y N"o, 4424.-l<'or machinery for milking 
will be effective to stretch the wire, while at coal bnquettes. 
the same time the operations of the lever· Hand le & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
and-ratchet mechan ism may be performed Chal<rin Falls, O. 
rapidly, the whole being arranged in a nove l Inquiry No. 442�.-l<'or a chemical engine or some kind of flre extinguisher. and convenient manner. 

H EATER AND STEAM-GENEHATOR.-O. 

R. RAND, JR., Smithfield, N. C. The design in 
this case is to p rovide a heater and steam­
generator of improved construction by means 
of which the necessary degree of heat or 
moisture may be maintained in the tobacco­
barn or pack-house during or after the curing 
of the tobacco to preserve the proper con­
dition of the atmosphere as required by the 
tobacco at different stages. 

WIRE };'ENCE.-B. B. WOOD, Helena, Mont. 
By certain novel cons�ructions and combinations 
of parts the inventor secures a tie of the wires 
at crossings which will involve no exposed 
ends of the tie-wire and in which the tie-wire 
will be so made that when applied to a fence 
and p roperly handled it  will form a p racti­
cally continuous rigid tie aronnd the join t 
with no exposed ends and will tend to bend 
the wires at the crossings equally.  

Machines and Mechanical Devices. 

Mechanics' '}'OOI8 and materials. Net price catalogue. 
Geo. S. Comstock, Mechanicsburg, Pa. 

' n Q uit·y N o .  4-426.-ltor m a n u f a c t u r e r s of 
shingles, axe handles, toothpicks. etc. 

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

I n q u i ry No. 442 '1.-For machinery for making 
chocolate, confectIOnery, and bread. 

Write for anything you want ma.de in metal novelties 
to Metal Stamping Co. , Niagara �'alls, N. , • 

I n q u i ry No. 44�S.-For machinery for wineries 
for making liquors, cordials, etc., also machinery for 
evaporating fruits and vegetables. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott. Granite Building, Rochester, N. Y. 

I n quiry No. 441!9.-l<'or manufacturers of 011 
stills. 

Bargain, 300.000 feet seamless steel tubing, 5-16 to 2 
inches diameter. The Cleveland Distributing Co., 
Cleveland, O. 

Inquiry No. 4·130.-l<'or makers of hand knotters 
or tying devices. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 149 Varick, COr. 
Spring Streets., N_ Y. 

RIM M I NG-MACII I NEI-G. A. EN S IGN, De- s'!�11�:[i�l:-i�·I<'�!n�!:;;;:%�';\f�. 
to manufacture Bome 

fiance, Ohio. This invention relates to wood­
wo rking machine ry, and its object is to provide 
a new and improved rimming-machine, more 
especially designed for automatically driving 
or pushing wheel-rim sections onto the tenons 
of the spokes for cutting off the surplus por· 
tions of a rim-section to insure proper abnt­
ment of the ends of the rim-sections. 

DRAG-SA W FRAME.-E. E. REDFIELD, 
Grants rass, Ore. In the present patent the 
invention relates to a frame adapted to be 
engaged with and sustained on a log or other 
timber and to carry an engine and drag-saw 
in position for operation to saw the log. The 
saw and engine may be of any form, but con­
cerning the engine the inventor prefers to 
employ the apparatus disclosed in a former 
patent granted to him for an improvement in 
engines. 

Miscellaneous. 

SWIMMING-GLOVE.-E. G. VAN S  Am.Ew ,  
Kissimmee, ]<'a. This inventor p rovides a glove 
for use in swimming, having a front portion 
and a ba(lk portion constructed to provide a 
double web portion between the compartments 
for the fingers and thumb and whose edge is re­
inforced to give rigidity at such point and 
which has a suitable outlet in its palm portion 
for the escape of any water that may get into 
the palm of the hand. 

TACKLE-BLOCK.-'J'. E. MADDUX, Goldbar, 
Wash. The object claimed by the inventor is 
to provide a tackle-block with details of con­
struction that adapt it for the free reception of 
a tackle rope at any poini between the ends of 
the latter, to afford a bioCR which permits the 
sheave to be readily removed, to p rovide a re­
movable  pintle-bolt for the support of the 
sheave, and to adapt the bolt to hold one of the 
hinged side walls of the shell  of the hlock in 
closed adjustment, but permit its convenient 
release. 

GAS-BURNER.-B. COLUMBUS, New York, 
N.  Y. There is provision for a gas-bnrner in­
this improvement, which is simple and dnrable 
in construction and arranged to insnre a per­
fect mixture of the air and gas, to allow of 
regulating the amount of gas to the minntest 
degree, and to permit of maintaining a pilot­
flame of a mixture of air and gas whenever 
the valve-plug is turned into a closed position. 

QUICKSI LVER-FEED FOR AMALGAMA­

TORS.-J. W. SWEARI�GEN,  Gaston, Cal. As 
quicksilver cannot be conveniently and certain­
ly fed by any ordinary feeding device, this 
inventor has contrived a special form of feed­

ing devices suited to the physical qualltles of 

fl'he largest manufacturer in the world of merry-Il'O­
rounds, shooting galleries and hand organs. For prices 
and terms write to C. W. Parker. Abilene, Kan. 

lnqniry N o. 4432.-For dyeing and steam clean-
ing machinery. . 

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

Inquiry N o. 4433.-For the address of the manu­
facturers of the packiIlg box typewriter. 

The celebrated U Hornsby-Akroyd " Patent Safety Oil 
En�ine is built by the De La Vergne Refrigeratin" Ma. 
chine Company. Foot of East 13Sth Street. New York. 

Inqu iry N •• •  4434.-For makers of hand and 
steam laundry machmery. 

Contract manufactUrers of hardware specialties, ma­
chinery, stampings, dies, tools, etc. Excellent market­
ing connections. Edmonds-Metzel Mfg. Co. , Chic&go. 

Inquiry No. 44aa.-For makers of machinery for 
manutacturing manti a rope and cordage. 

Matthews Torpedo Launches. Matthews & Co., B.s­
com, OhiO, U, S. A. Builders of high grade power boats. 

I n q uiry No. 4436.-For manufacturers of yeast 
mixing machines. 

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

aJrll�f�{lto�:olc��!;'t.For a machine for making 

W ANTED.-Patent Office draughtsmen ; only thor­
oughly experienced men need apply. Must, show spe­
cimens of patent drawings. Munn & Co . •  SCIENTIFIC 
AMERICAN office, 361 Broadway, New Yorlt. 

I n quiry No. 44 38 .--For manufacturers of fiber or 
papier mache that call be molded. 

W ANTED.-In large manufactory representing many 
trades, In a large city of the West. superintendent of 
technical education and of experience in handlinp' 
men. Address. with full particulars, MechaniC, Box 
773, New York City. 

I n q u iry No . 4439.-For the address of the manu­
facturer of the patented skirt fiupporter Lcaned the 
H Little Gem." 

Patent No. 732.675, improvement on fork for sale or on 
royalty. M. K. Kelter, No. 5()1 South Market St:. 

WHmington, Delaware. 

T n q u i J-Y No. 4440.-For manufncturers . of ma­
chines. outfits. etc., for making gravel ready-rooting. 

POSITIONS FOUND AND FILLED, 
Are you looking for a good employe or a gOOd posi­

tion ? Our system covers all high-grade fields-profes .. 
sional, (lommercial, expert, scientific. We o1>erate 
throughout the country. We are listing the hbrhest­
JZ'rade men. Employers are inquiring of us for them. 
Write us. Bureau of Registration, 

302 State Bank Bulldlnl'. 
Madison, Wisconsin. 

lIT Send for new and complete catalogue of Bclentilio 
and other Books for sale by Munn & Co" 361 Broadway. 
New York. Free on application. 

Acetyl cellulose, Eichengrun & Becker . . . . . .  734,123 
Adding and recording machine, A. S. Dennis 7aa,947 
Adjustable wrench, E. �'. Hirst . . . . . . . . . . 734,329 
Air compressor, G. Code . . . . . . . . . . . . . . . . . .  734,8U3 
Alkilli chlorids, apparatus for the electrolytic 

decomposition of, C . Fournier . . . . . . . . . . 734,312 
Animal trap, T. J. Foreman . . . . . . . . . . . . . .  734,413 
Apparel cla�p, wearing, W. l\Iaybaum . . . . . . 734,425 
Automobile rear axle construction, W. Morri-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  734,080 
Automobile transmission gearing, E. Whit-

craft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Automotor carriage, C. J. Ollagnier . . . . . . .  . 
Awning operating device, C. H. Talley . . .  . 
Balls, manufacture of golf, C. T. Kingzett . .  
Band cutter, T. E. Crecelius . . . . . . . . . . . . .  . 
Barrel filler, F. W. & G. N. Inden . . . . . .  . . 
Barrel scrubbing machine, H. Olsen . . . . . . .  . 
Barrel washing tank, H. Olsen . . . . . . . . . . .  . 
Battery, D. Drawbaugh . . . . . . . . . . . . . . . . . . •  
Battery switch, electric, J. Appleton . . . • . . .  
Bearing, ball, A. Riebe . . . . . . . . . . . . . . . . . •  
Bearing, rocker side, F. B. Townsend . . . . •  
Bed, folding, A. W. Pyle . . . . . . . . . . . . . . .  . 
Beer, preserving, F. Crotte . . . . . . . . . . . . . .  . 
Beers or other liquids requiring added and 

734,209 
734,084 
734,247 
734,339 
734,304 
734,231 
734,280 
734,281 
733,949 
734,291 
734,194 
734,010 
734,363 
734,305 

even pressure, device for handling, F. 
Swinney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 734,145 

Bell switch, rotary extension, G. E. Cork . . .  734,402 
Belt fastener, M. N. Edwards . . . . . . . . . . . . 734,410 
Belt lacing tool, T. Gingras . . . . . . . . . . . . . . .  734,1 69 
Belt. waist, H. J. Galsman . . . . . . . . . . . . . . . .  734,167 
Bending machine and die therefor, Hutchins 

& Losey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  733,967 
Bicycle gearing, C. S. Thompson . . . . . . . . . .  734,008 
Bill holder, J. H. Parks . . . . . . . . . . . . . . . . . .  734,358 
Binder, loose leaf, Sheridan & Wheeler . . . . . 734,474 
Blacking stand shoe holder, boot, E. L. Hann 734,173 
Block. See Building block. 
Boilers, prevention and removal of incrus-

tation In steam, R. L. Gamlen . . . . . . . .  734,168 
Bolster, T. Mitchell . . . . . . . . . . . . . . . . . . . . . . . 734,188 
Bolt heading machine, C. W. Richards . . . .  733,998 
Book support, C. P. Bley . . . . . . . . . . . . . . . . . 734,218 
Boots or shoes, mechanical hammering device 

for use in the manufacture of, G. Kron . 733,974 
Boring machIne, A. Falkenau . . . . . . . . . . . . .  734,051 
Bottle closure, ".... Harrison . . . . . . . . . . . .  . .  734,323 
Bottle, non-refillable, L. Brand . . . . . . . . . . . .  734,039 
Bottle or jar safety closure, J. V. Hull . . . . 734,177 
Bottle stopper, A. T. Otto . . . . . . . . . . . . . . . 734,191 
Bottle washon); machine, J. G. Hauck . . . .  734,063 
Box lock, coll�,psible, J. R. Van Wormer . . .  734,449 
Box locking attachment, F. H. Chase . . . . . .  734,255 
Bracket for supporting rods or tubes, A. I. 

Grainger . . . . . . . . . . . . . . . . . . . . . . . • . . • . .  734,059 
Brake mechanism, W. H. Wendeler . . . . . . • •  734,207 
Breech mechanism, J. B. Moore . . . . . • . . . • . •  734,347 
Brick cut oft' table, W. Frey . . . . . . . . . . . . . . .  734,124 
Bricks or bodies for refractory linings, etc. , 

making, E. W. Engels . . . . . . . . . . . . . . . . . . 734,457 
Bricks or bodies for refractory linings, etc. , 

and the product thereof, making, E. W. 
Engels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Bridle, O. W. Stiegler . . . . . . . . . . . . . . . . . .  . . 
Briquet binder, F. B. Merrill . . . . . . . . . . . .  . . 
Brooder, E. Bates . . . . . . . . . . . . . . . . . . . . . . .  . 
Broom head holder and shaper, combined, 

T. M. Gill . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Brush, air, W. H. Shepler . . . . . . . . . . . . . . .  . 
Brush· clearing implement, F. X. Vallee . .  
Brush, hair, Newbro & Gallogly . . . . . . . . .  . 
Brush support, J. P. Erie . . . . . . . . . . . . . . . . .  . 
Brushes, making, J. Morrison . . . . . . . . . . . . •  
Brusher, fruit or vegetable, F. Stebler . . . . .  . 
Bucket, paint, J. E. Lucas . . . . . . . . . . . . . . . •  
Bucket, well, G. P. Hobbs . . . . . . . . . . . . . . .  . 
Buckle, cotton tie, D. E. Eddleman . . . . .  . 
Building block and wall construction, A. C. 

734,458 
734,004 
733,987 
733,938 

734,428 
734,473 
734,287 
734,354 
733,952 
734,079 
734,284 
733,984 
734,330 
733,950 

Waterman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  734,022 
Bundling apparatus, Wiseburn & Buhle . . .  734.488 
Bunsen burner, R. C. H. Sieverts . . . . . . . .  734,244 
Burial caskets, rough box for, P. D. Skahen 734, 196 
Button, separable, W. M. H. Jockln . . . . . . . .  734,334 
Cable, driving, G. S. Ingle . . . . . . . . . . . . . . . . 734,068 
Cable grip or clutch device, Schuler & Eric-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 734,435 
Calculating apparatus, C. A. ·N. Wallich . . 734,288 
Calculating device, E. B. Alley . . . . . . . . . . . . 733,930 
Can. See Self measuring can. 
Can body blank feed mechanism, A. Lotz . . .  733,983 
Can handling and cooling apparatus, W. 

Smith . _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Can washer, milk, T. L. Valerius . . . . . . . .  . 
Cant hook, double, E. F. Cunningham . . .  . 
Car body bolster, railway, G. S. Hastings . .  
Car body bolster, railway, J. W. Seaver . .  
Car construction, Du Pont & Kobusch . . .  . 
Car coupling. C. A. Tower . . . . . . . . . . . .  _ . . . 
Car door, Barnes & Woodford . . . . . . . . . . . .  . 
Car fender, F. R. Keith . . . . . . . . . . . . . . . .  . . 
Car fender, J. D. Price . . . . . . . . . . . . . • . . . . . . .  
Car fender, H. P. Eskelsen . . . . . . . . . . . . . . .  . 
Car friction draft rigging, railway, J. J. 

734,441 
734,015 
734,162 
734,324 
734,372 
734,409 
734, 146 
734,155 
734, 181 
734,362 
734,411 

Hennessey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 733,961 
Car friction draft rigging, rallwa,., F. B. 

Townsend . . . . . . . . . . . . . . . . . . . . . . . . . . . .  734,011 
Car friction draft rigging, railway, C. H. , 

Wellman, et al . . . . . . . . . . . . . . . . . . . . . . . . 734,480 
Car hand brake mechanism, H. A. Parquette 734,429 
Car step, folding, J. F. Grlka . . . . . . . . . . . .  734,320 
Car, street, J. A. Brill . . . . . . . . . . . . . . . . . . .  734,253 
Car unloading plow, Richards & Gilman . .  733,999 
Car wheel, H. Bacon . . . . . . . . . . . . . . . . . . . . . .  734,113 
Car wheels, tires, etc., manufacture of, 

Buhoup & Ritter . . . . . . . . . . . . . . '.' . . . . .  734,041 
Car, wrecking supply, Warner & Gilman . .  734,021 
Cars, electric illumination for railway, M. 

Buttner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7�,298 
Card, tandem spring friction 'lraft rigging 

for railway, F. B. Townsend . . . . . . . . . . . . :-7�!u2 
Carr{;�rte pu

.�� . .  ���������: . . �t.e.a.n:: . .  �: . . �: f84,� 
Castings, manufacturing homogeneous metal, 

Goldschmidt & Matheslus . . . . . • . . . . . . . .  733,957 
Chaffer and sieve, adjustable, B. F. Martlen 734,467 
Charging machine, H, Aiken . . . . . • • • • . . . . • •  733,9'.!9, 
Oheck hook, Buckley & HolllDger . . . . . . . . . .  134,16() 

AUGUST I ,  1903. 

Cigar cutter, pipe tamper and cleaner, com-
bined, D. S. Blanpied . . . . . . . . . . . . . . . . . .  734,295 

Circuit breaker, return current, C. C. Ches-
ney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 734,046 

Clamp for suspending books or the like, J. 
B. Connolly . . . . . . . . . . . . . . . . . . . . . . . . . .  733,945 

Clasp, J. H. Pilkington . . . . . . . . . . . . . . . . . . . . 734,089 
Cleaning knife, electric, Nettleton & Demp-

sey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  734,353 
Clock, electric, H. Rempe . . . . . . . . . . . . . . . .  734,366 
Clock, secondary electriC, Wurmb & Bau-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  734,389 
Coal, apparatus for separating bone, slate, 

etc . ,  from, Boardman & Miskell . . . . . .  734,219 
Coal bricks, particularly from bituminous 

brown coal, manufacturing, J. M. 
COin�Crn�!�:ti;;g ' 'd�;ic�', " �i��t'ri��i," ii." ':8: 734,002 

Hazlett . . . . . . . . . . . . . . .  734, 127, 734,176, 734,461 
Collar, horse, A. 1.  Butler . . . . . . . . . . . . . . . . . . 734,399 
Commutatfng and current shaping device, F. 

H. Loring . . . . . . . . . . . . . . . . . . . . . . . . . . . .  734,424 
Compass, beam, J. A. Traut . . . . . . . . . . . . . . .  734,014 
Compass, recording, E. Hedenstrom . . . . . . . .  734,064 
Concrete body molding machine, M. A. Win-

get . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Concrete mixE'f, E. S. Bryant . . . . . . . . . . . .  . 
Condiment holdE'r, H. Drewery . . . . . . . . . . .  . 
Conductor guard, flexible, G. R. Pimlott . . .  . 
Conduit threading device, A. H. Knott . . . . .  . 
Confection dipping machine, E. J. Jenner . .  
Connecting clip, sectional, W. C. Lyon . . .  . 
Conveyer, G. C. Horst . . . . . . . . . . . . . . . . . . .  . 

����:���' f�'di�br::v���', ' C.' 'M'iti�g : : : : : : : : 
Cooler. See Cr4?am cooler. 

734,487 
733,942 
734,165 
734,090 
734,267 
733,968 
734,275 
733,965 
734,151 
733,988 

Corn husking machine, Bellairs & Langton . . 734,035 
Corner shield, F. A. Stevens . . . . . . . • . . . . . .  734,445 
Corset, R. S. Oliver . . . . . . . . . . . . . . . . . . . . _ .  734,083 
Coupling for drill rods, line shafts, etc. , F. 

J. Thorlng . . . . . . . . . . . . . . . . . . . . . . . . . . . .  734,107 
Crane, A. P. Van Tuyl . . . . . . . . . . . . . . . . . . . .  734,019 
Crane, J. Matthews . . . . . . . . . . . . . . . . . . . . . . . 734,187 
Crate, collapsihle folding and adjustable, 

Hornaday & Corner . . . . . . . . . . . . . . . . . . . .  734,493 
Crate, fold,ng, E. G. Solomon . . . . . . . . . . . . . 734.477 
Cream cooler and aerator, A. C. Lifqp.ist . . . . 734,075 
Crusher, T. E . .  IIurley . . . . . . . . . . . . . . . . . . . .  734,332 
Cultivator, corn, J. M. Richmond . . . . . . . . . . 734,095 
Current regulator, J. P. Erie . . . . . . . . . . . . . . 733,951 
Cut off and drain cock, combined, J. H. Jen-

nings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 734,179 
Cyclorama, J. W. Reno . . . . . . . . . . . . . . . . . . . .  734,093 
Dam construction, O. B. Clarke . . . . . . . . . .  734,222 
Damper regulator, automatic, H. Fatic . . . . . .  734,052 
Decora ted surface, A. B. Porter. . . . . . . . . . . .  734, 135 
Decorated surface and producing same, A. 

B. Porte!" . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Decorated surface, angular, A. B. Porter . . .  . 
Dental clamp, P. B. Laskey . . . . . . . . . . . . . .  . . 
Depurator, A. W. Ottignon . . . . . . . . . . . . . .  . .  
Die, J. M. Stetter . . . . . . . . . . . . . . . . . . . . . . . .  . 
Die stock, R. Bartholomaus . . . . . . . . . . . . . .  . 
Disk drill, W. A. Van Brmit . . . . . . . . . . . . .  . 
Disk drill, double, W. A. Van Brunt . 734,017, 
Display box, neckwear, J. H. Louder . . . . .  . 
Domestic boiler, A. A. Frost . . . . . . . . . . . . .  . 
Door closer, spring, H. J. Valentine . . . . . . .  . 
Door switch, safety, E. R. Renfrow . . . . .  . 
Draft rigging, friction, F. B. ·  Townsend . .  . 
Drawer bottom support, Eames & Roberts . .  . 
Drawer, cash, H. H. Chesbrough . . . . . . . . . .  . 
Drawers supporter, J. H. Roper . . . . .. . . . . .  . 
Drill press, multiple, F. J. Nutting . . . . . .  . 
Dry kiln truck, H. B. Gillette . . . . . . . . . . . .  . 
Dumb bell, F. H;arris . . . . . . . . . . . . . . . . . . .. . .  . 
Dye and making same, green anthraquinone, 

734,134 
734,361 
734,072 
734,238 
734,199 
734,034 
734,016 
734,01 8 
734,343 
734,054 
734,448 
733,997 
734,009 
734,122 
734,400 
734,097 
734,082 
734,057 
734,062 

O. Hess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 734,325 
Electric machine coil, dynamo, H. F. T. 

Erben . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 734,310 
Electric motor sp2ed indicator, E. J. Berg, 

734,294, 734,455 
Electric signal, H. L. Lee . . . . . . . . . . . . . . . .  734,341 
Electric switch, J. J. Ruddick . . . . . . . . . . . . 734,098 
Electrical loop lines, automatic bridge for, 

G. E. Brett . . . . . . . . . . . . . . . . . . . . . . . . . . . . 734,456 
Elevator, O. Scbuler . . . . . . . . . . . . . . . . . . . . . . 734,371 
Elevator door operating device, White & 

Steuer . . . . . . . . . . . . . . . . '.' . . . . . . . . . . . . . .  734,4M 
Elevator guard, Fisk & Spencer . . . . . . . . . . . 734,225 
Elevator mechanism, E. Wright . . . . . . . . . . . .  734,249 
Elevator safety catch, J. Genisio . . . . . . . . . . 734,318 
Elevator safety device, W. H. Wilsey . . . . . .  734,384 
Engine cooling device, explosiv"e, M. Offen-

bacher . . . . . . . . . . . . . . . . . . . .  . .  . .  . .  . . .  . . .  734,356 
Engine electric igniter, explosive, A. L. 

Riker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 734,138 
Engine, combination internal combustion 

and compress4?d or liqnid gas or eom-
pressed or liquid air, Bryan & Bayley . 734,220 

Engine fuel governor. oil, A. Krebs . . . . . . . . 734,421 
Engine platform, traction, D. R. Gardiner .  734,05rJ 
Engines, fuel mixing and charge controlling 

device for explosive, Gaeth & Griebel . .  734,415 
Exca va ting machin4?, F. M. Bisbee . . . . . . . .  733,939 
Excavating machine, T. H. Garland . . . . . . . . 734,315 
Exercising apparatus, lung, P. 'von Boeck-
Exhilirt��, g��d;, ' 'Ste'�g�l: ' &; 'M�li�;y : : : : : : :  ��!;��� 
Expanding and flanging tool, L. D. Lovekin, 

734,271, 734,274 
Expanding tool, L. D. Lovekin . . . . . . . . . .  734,272 
Eye shade, O. B. Lester . . . . . . . . . . . . . . . . . . .  734,270 
Fastening- for shops, etc . ,  Paschen & Duckro 734,360 
�'aueet, W. T. Nichols . . . . . . . . . . . . . . . . . . . .  734,355 
Faucet, hung, W. F. Crowley . . . . . . . . . . . .  734,404 
Ii�aucet, hot and cold wat4?r, J. A. Greene . . . .  733,958 
Feeding device, horse, H. Still . . . . . . . . . . . . 734,103 
Feeding trunk attachment, pneumatic T R 
Fert�t�����st;ib�t'd; �'u'd '��e'd 'd��PP��" s:. · s: 733,986 

Cudd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' "  734,405 
Filing case, W. D. & J. D. Kelly . . . . . . . .  734,183 
Fire escape, H. E. Smith . . . . . . . . . . . • . . . .  734,440 
Fire e!Scape apparatus, F. Hillier . . . . . . . . . .  734,230 
Fire 4?xtinguisher, automatic, G. E. Hibbard 733,962 
Fire pot, E. S. Clare . . . . . . . . . . . . . . . . . . . . .  734,401 
Fire resisting door, G. E. Walter . . . . . . . • • .  734,205 
Firing m4?chanism, Stout & Hughes . . • . . • •  734,005 
Fish scaler, C. Whitford . . . . . . . . . . . . . . . . . . .  734,210 
Flat iron stand, M. Schubhert . . . . . . . . . . . . .  734,243 
�'luid pressure engine, J. Pengilly . . . • . . . . •  734,282 
Fly catcher, C. Wenlgmann . . . . . . . . . . . .  _ .  734,208 
Fly trap, F. J. Lampton . . . . . . . . . . . . . . . . . 734,340 
Folding box, R. A. S. Bloomer . . . . . . . . . . . . 734,217 
Foodstuffs, etc . ,  covering device for, M. M. 

Waite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 734, 148 
Force feed lubricator, Ivor & Ward . . . . . . . 734,069 
Fruit pickpr, S. H. Alden . . . . . . . . . . . . . . . . .  734,033 
FumigatJng and disinfecting device, G. F. 

Harding" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 734,229 
Fuse circuit terminal, L. W. Downes . . . . . .  734,407 
Gage. See B{'rew driver gage. 
Game and game board, II. T. Reed . . . . . . . . 734,092 
Game board. C. H. Curran . . . . . . . . . . . . . . .  734:307 

g:�: �1:��' !;�d 
F����i�'g . �h'u't�', . 'c��bi��d: 734,313 

C. B. Hallam . . . . . . . . . . . . . . . . . . . . . . . . .  733,959 
Garment hanger, J.  E. I(nowlton . . . . . . . . .  734,128 
Garment supportE'r, Ii" K. Hickok . . . . . . . . . .  734.263 
Gas engine, J. D. Mclj�arlalHl, Jr . . . . . . . . . .  734,237 
Gas generator, ace-tylpne-, J. W. Tallmadge 734,lD5 
Gas gPllerator, . acetylene, 'J\ O. Arnpson . . . .  734,394 
Gas generator, acetylene, Feurt & Martin . .  734,4] 2 
Gas mixer and injector, L. Patrie . . . . . . . . 734,087 
Gas producer, Seaver & Morgan . . . . . . . . . . 734,472 
Gas rpgulating mE'ans, E. E. Frederick . . .  733,954 
Giass bulbs or globes, frosting, P. Kennedy . 733,072 
Glass manufacture, platp, A. M. Gow . . . . . . 734,125 
Glass shearing device, W. J. H. Fetters . . 734,258 
Glass tile molding apparatus, L. R. Black-

more . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  734,216 
Gold separator, D. C. Knowlton . . . . . . . . . . . 733,973 
Golf ball, A. W. P. Cramer . . . . . . . . . . . . . . . .  734,256 
Golf ball, C. T. Kingzett . . . . . . . . . . .  734,462, 734,463 
Golf club, O. Heeren . . . . . . . . . . . . . . . . . . . . . .  734,065 
Grain drill seed tube connection, �'. R. Pack-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  734,086 
Grain loader, D. Barn4?s . . . . . . . . . . . . . . . . . . . 734.2!l2 
Grain scourer and separator, W. E. Larmon 733,978 
Grain separator, tangled, A. A. Hamilton . 734,322 
Grinding machin€', A. G. Cassidy . . . . . . . . . . 734,221 
Ground anchor, J. L. Smith . . . . . . . . . . . . . . . 734,373 
Gun mounting, Dawson & Bnrton . . . . . . . . 734,406 
Gun sight mounting, H. Grubb . . . . . . . . . .  734,060 
Hair drying machine-, E. Mink . . . . . . . . . . . . 7:l4,346 
Ham cutting machine, W. I.Jacour, et al . .  733,976 
H/lme and trace connection, W. C. Lawson . 734,074 
Samea, collars, or the llke, connection for, W. O. LaWEIOD . . . . . . . . . . . . . . . . . . . . . . . .  734,071l 

© 1903 SCIENTIFIC AMERICAN, INC
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WOOD or METAL 
Workers 

Without Steam Power should 
IlH our Foot and Hand Power 
Jlachinery. Send for Catalogues 

A.·.·Wood.working l!achluery. 
B-Lathes, etc. 

Y •• �i��I��_��: SENECA PALl.S MM. CO. 
69�Water St •• lkneca Palls, N. 

� TOOL,���:� Sc�fPl l ES �rrr.'1rlflIITffi MACHINE SHOP O U TFITS. 

ATHES. SEBASTIAN LATHE C? :;'lhCINNA T! 0 
I 12(}e) IJ'I � ') �  

The Life and Usefulness t of " U "  packin"s depends on the quallty 
II of tbe leather. Long experience has made 

us experts in tanning and preparing 

HYDRAULIO  LEATH ERS 
which we  do hy  the old-fashioned. long time method that insures long life to the 
leather. We use only the best part. of 
the hide and produce a leather guaranteed 
to stand the strain of preS8lD� into U U "  packings without cracking. 

eRAS. A. SCHIEREN & CO. 
NEW YORK : 52 Ferry St. Pi'lTSBURG : 243 Third Av. 
CHICAGO : 92 Franklin St. PHILADJI,LPHIA. : 228 N. Third St. 
BoSTON : 192 Lincoln St. DENVER : 1519 Sixteenth St. HAMBURG : Pickhuben 4. 

Veeder Ratchet and Rotary C uoters 
For votinl!: machines. neostyles, tele­
phones, cash registers, nickel-in-slot 
machines and automatic machinery 
generally to register tbe number of 
pieces or quantity of material pro­
duced�for any purpose requiring a 
small, light and accurate counter. 

OATALOGUE FREE 

T H E  V E ED E R  M F C .  CO. 
HARTFORD, (]ONN. Makers of Cyclometers, Odometers, Tachometers, 
Countet'S and Fine Castinml. 

WALWORTH 
PI PE VISES 

are the Heaviest and 
Strongest vises made. 

R E N EWABLE STEEL JAWS. 
W A L W O R T H  M FC .  C O . , 

1 28 TO 1 38 FEDERAL STREET, BOSTON .  MASS. 

:TH E E U R E K A  C LI P  
The most useful article ever invented 

. tor the purpose. Indispensable to Law­
yers. Editors, Students, Bankers. Insur­
ance Companies and business men gen. 
erally. Book marker and paper clip. 
Does not mutilate the paper. Call be 
�

e
%�

e
��t��

l
[li �go��!li�� i'l!�?�n2:;B 

and notion dealers. or by mail on receipt 
of price. Sample card. by mall. free. Man-
'l-1";:'

t
(f:'� �x

C
�'ifl!:::::ld�1�Y. 

M AXI M U M  POW E R - M I N I M U M  COST. 
If yon use a pump for 

beer. lard. acids, starcb, 
p et r o l e u m ,  brewer's 
mash, tanner's liquor, 
cottonseed oil or flUids, 
hot or cold. thick or thin 
you want to get the 

TABER ROTARY P U M P  
• which does the most work at 
the least expense. Simply 
constructed. Can be run at 

. any desired speed. Perfect-
�tn���a��;��P"C:i= �=��t�ld'."

b��ia=d}r�� 
TABER PU M P  CO.,  32 Wells St . .  Buffalo. N .Y. ,  U. S. A. 

WORK SHOPS 
of Wood and Metal Workers. with­
out steam power, equipped with 
BA R N E S '  FOOT POW E R  
M AC H I N E R Y  _ 
allow lower bids on jobs, and give 
greater profit on the work. MachInes 
sent on trial if desired. Catalog .Free. 

W. F 6. JOHN BARN ES CO. Established 1872. 
t 999 RUBY ST. , IROC-KFO R D ,  I L L .  

Scientific Amerlc&A 
Hammer. electriC. A. J. Woodworth . . . . . . . . 734,387 
Harrow and cultivator, combined, Koenig 

& Le Blanc . . . . . . . . . . . . . . . . . . . . . .  · · · ·  734,234 
Harvester side drafts, dpvice for prev('uting, 

G. A. Smith, et al . . . . . . . . . . . . . .  · . . . .  . .  
Hat box, H. Miller . . . . . . . . . . . . . . . . .  · · · · · · ·  

734. 439 
734. 235 
734,043 
734,071 

Press it-anywhere around 
Hat marker, Burt & Harris . . . . . . . . . . . .  · · · ·  
Heater deflector, C. Kobmann . . . . . . . . . . . . . .  . 
Hea ting apparatus for closed receptacles, J. 

A. Waters . . . . . . . . . . . . . . . . . . . . . . . . . . .  734.023 
Heating furnace, coil, R. G. Ecker . . . . . . . . .  734, 114 
Hinge, spring. H. J. Valentine . . . .  734,446, 734,447 
Hoisting bucket, C. L. Saunders . . . . . . . . . .  734,433 
Hoisting gear, equalizing draft, J. G. De-

laupy . . . . • . . • . . . . . . • . . . . . . . . . . . . . . . . . .  734,309 
Hoof pad, .J. Campbell . . . . . . . . . . . . . . . . .  · ·  . .  734,301 
Horseshoe, J. E. Watts . . . . . . . . . • . . . . .  · · · · · ·  734,024 
Horseshoe, T. I.Janston . • . . • . . . . . . . . . . . .  · · · ·  734,269 
Horseshoe, J. II. Stair . . . . . . . . . . . . . . . . . . . . .  734,374 
Horseshoe, cushioned, C. T. Adams . . . . . . • •  734, 111 
Hose coupling, F. Toerge . . . . . . . . . . . . . . . . .  734,377 
Hose coupling, A. Freeman . . . . . . . . . . . . . • • .  734,414 
Hose supporter button, V. Guinzburg . . . . . . . •  734,170 
Hot water bag, J. Barnes . • . . . • . . . . . . . • .  734,213 
Huller. See Pea huller. 
Hydrant. A. O. Babendrier . . . . . . . . . . . • • . • 734.251 
Hydrocarbon burner, H. H. Ashlock . . . . . . .  734.152 
Illuminating structure, F. L. O. Wadsworth 734,020 
Incandescent lighting burner, R. Danvin . • .  734,308 
Induction coil, C. F. Splltdorf . . . . . . . . . . . . .  734,197 
Ingot or casting, metallic, G. Thomson . . . .  734,286 
Ink roller truck, adjustable, GaIly & Hren . . 733,955 
Insulated joint. J. D. Keiley . . . . . . . . . . . . . .  734,419 
Insulated joint for railway rail sections, G. 

A. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  734,479 
Jar closure, S. T. Crissy . . . . . . . . . . . . . . . . . . .  734,047 
Jar or analogous vessel cover, A. L. Schram 734, 140 
Jewelry, O. L. Heintz . . . . . • . . . . . . . . . . . . .  · .  734,066 
Journal bearing oil carrying ring, H. Geisen� 

honer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  734,317 

-the engine 
will stop in =  
stantly 

Any kind of an engine-any make­
any power, under absolute and instan­
taneQu.s control. 

The engine room may be filled with 
superheated steam. so that no living mortal could 
take two steps towards the throttle-but the engine 
can be stopped in 40 to 60 seconds or less. 

CONSOLIDATED ENGINE STOP .COMPAN l' 
100 Broadway, New York 

the plant 

The Monarch 
Engine Stop and 
Speed Limit System 
places a governing hand upon the. throttle 
-ready to act on the instant from any dis­
tance by the simple pressing upon a push­
hutton. 

The engine is also under constant and 
automatic control by the Speed Limit Sys­

tem, no matter what happens to the controllinl:' ap­
paratus-aod any excess or dangerous speed IS �t 
once and positively checked and the engine stopped. 

The Monarch System is absolutely guaranteed 
under any and all conditions-hundreds in use and 
never a failure. 

We have two interesting booklets-No. 31 for the 
employer, No. 32 for the engineer. 

Either one is yours on request. Journal bearing washer, A. IC Hamilton . .  734, 171 
Journal box, D. Yondorf . . • . . • . . . . . . . . . . . · .  734,250 
Kinetoscope, E. J. Rector . . . . . . . . . . . . . . . . . .  734,136 
Knitting machine attachment, J. B. Hipwell 733,964 
Knob shank, hall bearing, C. J. Caley . . .  733,943 

. HEBRON Mlf�. CO., HE!lRONVILLE, MASS., says : At our Dodgeville Mill, in consequence of a .!Itrap breaking on the crank-}lin of the hIgh pressure engine, the cylInder head was blown ?ut. The e.ngineer, owing to the great rush of steam from a 12-inch pipe under a lOO-pound pressure, was uDaole to reach the valve, bu� he immedmtely ·shut It down by push.lug a button close by. 
th::�� ����:i�:� :�e���)��n��:�! l:o!�e steam could have been shut off In time to prevent sedouR r'amage to belts and stock in process. In Knob spiudle, C. J. Caley . . . . . . . . . . . . . . . .  734,117 

Ladder, P. F. Wagner . . . . . . . . . . . . . . . . . . .  734, 147 
Lamp, hydrocarbon vapor, W. S. Proskey . . .  734,470 

See two page illustrated article SciENTIFIC AMERICAN SUPPLEMENT, No. 1436, issue of July u'th, 1903. 
Lamp post and connections, street, J. A. 

Bower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 734, 1 58 
Lamp. safety, C. P. A. Kjaersgaard . . . . . .  734,233 
Letter Syst€:ID, return, Mann & Collister . .  734,077 
Lever, lock, M. N. Kirkhuff . . . . . . . . . . . . . .  734,420 
Life raft, H. S. Carley . . . . . . . . . . . . . . . . . . .  734, 118 
Light effects, apparatus for producing col-

ored, A. B. Porter . . . . . . . . . . . . . . . . . . . . 734.133 
Lime sucrate making apparatus, G. Dinkel . 734, 1 64 
Lime sucrate, obtaining, G. DinkeL . . . . . . •  734,223 
Line casting machine. W. S. Scudder . . . . . . . 734,437 
Linotype machine. J. R. Rogers . . . . . . . . . . 734,096 
Linotype machine, J. S. Thompson . . . . . . .  734, 106 
Linotype machine, P. T. Dodge . . . . . . . . . . . •  734,121 
LiqU�:a:�o�or 

o�o��roiri�r:b�h� E�;:S'Of�tC: 
Tonjes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  734,378 

Lister attachment. A. J .  Wilson . . . . . . . • . . .  734.150 
Lithographic printing rollers, machine for 

covering, C. Wagner . . . . . . . . . . . . . . . . . . .  734,381 
Loading machine, T. J. Phillips, et a! . . . . . . 734,088 
Logging grah, J. J. Morris . . . . . . . . . . . . . . . . . 733,989 
Loom, narrow ware, F. E. Zenzerl . . . . . . . . .  734,390 
Loom shuttle, P. Moresi . . . . . . . . . . . . . . . . . . 734,189 
Loom weft replenishing mechanism, E. A. 

Thissell . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  734,007 
Lubricating cuP. J. M. Stapp . . . . . • . . . . . . • •  734, 443 
Lubricating device, A. G. Elvin, reissue . .  12, 134 
Lumber drying clamp, G. X. Weudling . . . .  734, 110 
Magnesium and calcium carbonates, produc-

ing, F. S. young . . . . . . . . . . . . . . . . . . . . . . 734,030 
Magneto electric machine, D. Drawbaugh . . .  733,948 
Mail delivery box, W. S. Isham . . . . . . . . . • .  734,266 
Mail pouch transfer system, railway, Taylor 

& Bossert . . . . . . . . . . . . . . . . . . . . . . . . . . . .  734,006 
Manholes for conduits, construction of, H. 

C. Baker, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  734, 1 53 
Massage apparatus, Lagerstrom & Anderson 733,977 
Massage machine, Pfanschmidt & Siefert, 

reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 , 1 33 
Meat cutter, A. W. Johnson . . . . . . . . • . . . . . .  734,335 
Mercerizing apparatus, P. Jeanmaire . . . . . . 734,333 
Metal bending machine, H. Geisenhoner . . .  734,316 
Metal melting furnace, J. J. Anderson . . . . .  733,931 
Metal sheets, machine for piling, Bennett & 

Goldsmith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 734,058 
Metallic tie, D. P. Crowley . • . . . . . . . . . . . . . .  734.306 
Metronome, electric. E. K. Adams . . . . . . . . . .  734,032 

I N DUCTION 
CO I LS for experi­
ments in X rays and 
other electrical work. 
lIT CataloQ'Ue Free. 
E .  S .  RITC H I E  & SON S 

BABBITT METAL8.-8IX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1 23. 
Price 10 cents. For sale by MunD & Co. and all news_ 
dealers. Send for catalo�ue. 

AR MSTRONG'S No,  0 THREADING MACH I N E  

MONOPLEX 
TELEPHONE 

Can he attacbed t o  bench or post. 
Desiened for tbreadinJl the 

, smaller sizes of pipe, iron 0:::' 
brass, also bolts. Has two speeds, one for pipe � to 1 inch ; the 
P�gl�Si��� PtfI�e�� ;�e 2 ����r:r 
Armstron" adjustable dies. Oth­
er attractive features. Send for 

Kf��
u
���; l�h�!fr'!'S�fr�!f. 

New York. Bridgeport . Conn . 

INTEROOMMUNIOATING 
$4.00 each 

fh�e :an:k��t Anb�o�fe�/e�:;:n��:�rufu:nO��o;:� 
Pn��i:e:.d �:�tf!S c�;�uf�:i:es�riti��yih;�� se;: 
terns and the advantage of our instruments. . 

Price, 'Z' Station Instruments, '4.00 each Price, 11 Station Instrnments, 4.50 each 
Priee, fa End Instruments, 2.0,0 each 

ATWATER KENT M F G. WORKS. 
110 N .  6th St., Philadelphia, Pa. . Minerals, pulverizing and cleaning, G. C. 

Propfe . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . .  ' "  734,240 Our 
�n���.

cutJ��g 
C������:' !ix���an 

. . . . . . . • . . . • 734,185 Specialtif ' 
Monocycle, H. Tolcher . . . . . . . . . . . . . . . • . . . .  734,109 Knock-
Motion of rotating parts, means for trans- Down mission of, C. F. Rodde . . . . . . . . . . . . . . . . 734,369 Boats of any 
����r,c�����' J: K ���:f�g: : : : : : : : : : : : : : ��a�g description 
Musical instrument, W. E. Haskell . . . . . . . . .  734.262 AMERI(]AN BOAT & MA(]IIINE (]O., Musical instruments, pneumatic selecting ROW, SAIL AND PLEASURE BOATS, mechanism for, W. H. Bees . . . . . . . . . . . .  734 , 1 93 Marine StatIOn. ST. LOUIS, MO. Mussel extract, producing, A. J. Nesso . . . .  734,352 · _____________ --.:���.:..::::.::..:.. __ _ 

��fkl�c�;
ol�:"M�ca��, 

Lj'r����� : : : : : : : : : : : : :  ��!:�:� ........................... . 
Oil from cotton seed, extracting, F. M. : . Starrett's Combination Bevel : 
Oil f::�� or: ' w: ' c";ti�;';�� : : : : : : : : : : : : : : : : ��!:��g • for laying out work, measuring 0 • •  
0 ' 1  J H B tt 734 036 • showing anf angle desired . 
O�d'��nc� b�eechn::;ecb�;.,i�I;;. "H;'i;';�t'r;'�"& ' • Will he fiat. BtoCH .1 

M 11 734 416 • PrIce in. long. Catalo"ue asca . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . .  , • -2 shows many uses of . 
Ordnance sighting apparatus, R. Barnes . . .  734,395

. 
.. this tool. VatalQgue • •  Ore roasting furnace, Swain & Wood . . . . . •  734,104 112 payes. free. The . Ore washer, O. Carlson . . . . . . . . . . . . . . . . . . . .  733,944 • L. S. Starrett Co • •  

Organ, W. E. Haskell . . . . . . . . . . . . . • . . . . . • .  734.261 • . Box 13, Athol. Mass . •  
�!��in:' m��h�':,':t� .. . 'D';h�i�g: : :  : : :  : : :  : : : : :  ��!:��� • .... t· ••••••••••••••••••••• 
Packing mechanism, J. A. Luethy . . . . . . . . .  734,344 
Padlock, N. W. Crandall . . . . . . . . . . . . . . . . . .  734, 1 1 9  
Painting machine, J .  Grahn . . . . . . . . . . . . . . .  734, 319 
Paper bag machine, W. A. Lorenz . . . . . . . . .  733,982 

Scientific American 

are the original solid 
top and side ejectors . 
This feature forms a 
solid shield of metal 
between the shoQter'.s 
head and the cartrldge" . 
at all times, throws tne 
empties away ftom him 
instead of into his face. 
prevents smoke and 
gases from entering his 
eyes and lungs, and 
keeps the line of sight 
unobstructed. T h e  
M A R L !  N ac t i o n  
works e a s i l  y and  
smoothly, making very 
little noise. Our new 
automatic recoil-oper­
ating locking device 
makes the Marlin the 
safest breech�loading 
gun ever built. 120� 

fu�1�fi�t;��g
�6v��O t� 

nine colors, mailed for 
three stamps. 
The Marlin PlreArms Co. 

New Haven, Conn. 

SYNCHRONOGRAPH.-A NEW METH-
9d of rapidly transmitting intelligence by tbe alternat· 
Ing curr�nt. A full description of the interesting ap­
paratus of Crehore and Squier. 13 il lustrations. SCIEN­
TIFIC AMERICAN SUPPJ,EMENTS 1 1 14 and 1 1 1 l>. 
PrIce 10 cents each. �'or sale by Munn & Co. and all 
newsdealers. Send for new catalogue. 

E N C I N ES 
Marine & Statio nary 

from 1 -4 to 1 6  H. P.  
A thorou"hly satisfactory engine 

at a moderate price. 
Write for catalogue. 

THE CLIFTON MOTOR W O R K S .  
2 33  E .  Clifton Ave., Cincinnati. 0 

If You Want the Best Lathe and Drill 

CHUCKS 
BUY 

WESTCOTT'S 
Stronge s t 

Grip, Great­
est Capacity 
and Duffabil­

tty. Cheap ana Accwrate. Paper feed. H. Bilgram . . . . . . . . . . . . . . . . . . .  734, 215 
Paper feeding mechanism, J. Burry . . . . . . .  734,297 
Paper, {'te., machine for gropving, W. P. 

Northcott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  734,278 
Paper pulp from cotton seed hulls, bleached, 

W. C. Johnson . . . . . . . . . . . . . . . . . . . . . . . . .  733,969 
Pattern, skirt, M. F. & E. V. O'Donnell . . . .  734,279 
Pavement repairing apparatus, asphalt, B. J. ��I�W��[ · ;�;�::i!!:f:;a�� l u  you need a carpenter to help you repair your roof with Sink . .  . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . .  734, 141 
Pea huller, W. S. Broyles . . . . . . . . . . . . • . . .  733,941 
Pen, fountam, J. Blair . . . . . . . . . . . . . • . . . . .  734,116 
Pencil holding case, A. G. Blincoe . . . . . . . .  734,396 
PhQtographic color filters, making, A. Bauer-

meister . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  734,454 
Piano pedal, H. R. Moore . . . . . . . . . . . . . . . .  734,236 
Piano truck. A. Loeh . . . . . . . . . . . . . . . . . . . . . .  734,076 
Picture hanger and r-as cock turner, M. E. 

Kanaly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  734,180 
Pictures of moving- objects, apparatus for 

exhibiting, E. J. Rector . . . . . . . . . . . . . . . .  734,242 
Pigments and making same, W. J. Arm-

bruster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  734,392 
Pigments, making. W. J. Armbruster . . . . . 734,391 
Piling. sheet, L. P. Frlestedt . . . . . . . . . . . . . .  734,314 
Pipe coupling, Profitlich & Gunstor . . . . . . 733,995 
Pipe cutting machine, L. N. McCarter . . . . .  734,427 
Pipe flanging tool. L. D. Lovekin . . . . . . . .  734.273 
Pipe. means for makinI'. A. T. Symms . . . . . . 734.375 
Pipe socket expander, II. W. & J. A. Hock . 734,264 
Pipes, wall, floor, or ceiling plate for steam 

or other, M. C. Rosenfeld . . . . . . . . . . . . . .  734,139 
Planter, check row, E. Shaughnessy . . . . . .  734, 101 
Planter, corn. W. H. Parlin . . . . . . . . . . . . . .  734,359 
Plants, machine for distributing poison on 

cotton or other, J. Anderson . . . . . . . . . . . .  733,932 
Plow, E. Jarrell . . . . . . . . . . . . . . . . . . . . . . . . . . 734,418 
Plow, Morrison & Flippen . . . . . . . . . . . . . . . . . .  734,426 
Plowshare upsetting machine, W. A. Clarke 734, 161 
Pneumatic drill or like machine, G. H. HayE's 733,960 
Pool balls, device for striping and spotting, 

O'Mara & Boa . . . . . . . . . . . . . . . . . . . . . . . . .  734,085 
Post cap, A. Randolph . . . . . . . . . . . . . . . . . . . . . 734.192 
Press. See Drill press. 
Printing, associating, and folding machine. 

web, R. C. Annand . . . . . . . . . . . . . . . . . . .  734. 112 
Propeller blades, device for changing the 

angle of. G. L. McCallum . . . . . . . . . . . .  734,468 
Pump, measuring, R. A. Kunzmann . . . . . .  734,465 
Pump piston, D JD-corrodible, W. H. Nie-
Pun��y�. A."B�;���d : : : : :  : : : : : : : : : : : : : : : :  +�!:m 
Pyrometer. M. Arndt . . . . . . . . . . . . . . • . . • . • . .  734.393 

(Continued on page 00.) 

1876-1902 
Warren's Natural Asphalt Sand Surfaced Roofing 

The best "and most ser .. 
viceable prepared rooflng 
on the market. It is dur-

1 r!! 0 able. flre�ptoof, and does 
�, 00 Valuable Papers nOf require painting. 

I Comes ready to lay tn roUs contaiJ)jng 100 sq. ft. 

JVST PVBLlSHED. 
Warren Chemical & Mfg. Co • • 1 8  Batlery PI : .  New York 

J lfftnnrili���� 
LARGE editiQn of this new cata- I �"'''iIiiI''� 

logue now ready for distribution. I 
Thousands of new papers 

' 

listed in it, bringing it up to date. Sixty . 

A 
three-column pages. Copies will be ; 
mailed free to any address · in the world I 

on receipt of request. All Supplements 

listed in catalogl1e can be supplied for 

ten cents each. 

M U N N  &. 
Publishers, 361 Broadway, New York. ; 

JEFFREY E LEVATI NG--OONVEY I NG--POW ER 
Transm i ssion--Screeni ng-·Dredg i ng--Coal Cutting 

Dri l l i ng--Ha u l i n g--Washing Mach inery. 

For Catalogues address 
THE J EFFREY MFG. CO. 

Cor,UMBUS, OHIO, U. S .  A. 
NEW YORK DENV.Ell 
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Scientific American 
A SPORTSMAN ' S  BOAT. M u l l i ns' " G et There ' Stee l Duck Boat. ���t

le
J.

m
G:

h
�l���kil�: . .  � · 

. .  �����: : : : : : : : : : :  14 feet long, 36 inches wide. 
A i r  c h a m b e r  e a c h  
end. Can not 
l e a k .  
C a n  
n o '  
s i  n k .  
Practi­
cally indestructible. 
No canlkingo Weighs 
85 1bs. Wr i t e  for 

Is /lllaranteed in every one of the 
smooth-running 
Brennan Gasoline Motors 

made on the latest approved 
pattern, safe, sure and quick 
!�d·�·rb:.\:f

n
J'�:.'f,�I!i� 

f
G�i 

protected patents allowed. 
BBEN NA� MFG. CO. 

SYRAC{;SE, N. Y., u. S.A. 

are no experiment, as tb 

r��fp����I:�����'�L .. Cll i 
Launches in 
Sena tor Catalogue. 

PA LMER BROS., 
Cos Cob. Coon. 

New l' ork Olllce, 136 Liberty St. 

The Apple Automatic Igniter 
For Jump Spark or Toucb Spark, 
For any gas el11llDe, stationarv, au-

tomobile or marine. . 
Does away with batteries and helts. 

Proof 'Write jor circular. 
DAYTON ELECTRICAL MFG. CO. 

No. SO South St. Clair St., Dayton, Ohio, U. S. A. 

EveryMechanic 
Should Own It. 
M o ntgomery &. Co.'s Tool Cata log ue 
which is thoroughly np-to-date. 704 

, P'e�t
a
b: ���f1��kS�::ts. 

MONTGOMERY & CO., 
105 Fulton St., N ew Y ork City. 

Prioo,_with �at, oars, pad. Rail locking joint, P. }I\ McCool • • • • • • • • • •  
dle and slat bo:. Railway appliance, O. Sweat . • . • • • • • • • • • • • •  

tom, com­
p I e  t e  

a n  d 
c r a t e d .  

Railway frog, R .  Novinger . . . . • • • • • • . • • • • • .  
Railway -rail joint, .T. W. Gay . • . • • • • • • • • .  
Railway steam anll air pipe coupling or the 

like, automatic, G. D. Pettingell • • . • . .  733,993 
Railway switch operating mechanism, E. 

$20.0.0 Rail!��
n
t���k '�';�n��ti�;", ' w: ' F: Mili��: : : :  +�{:��� 

Railways or other rolling machinery, device . 

A S K I N  C A M E  IS 

C R E - S O L V E N  The Game is to get the Gre&'3e and Grime off without removing the skin. Play tIie Game. It only takeS a few seconds. Coats five games for one cent. 75 Games in one tin box. - Let� see that's 15c. Right ! 25<:. box even cheaper. . ' 
GET INTO, 'l'HE GAME 

' 
Stick to GRE-SOLVENT, and nothing but the Skin will stick 

to you. Samples sent free. " MILES AHEAD OF SOAP " 
T H .� UTILITY COMPANY 

221 Greenwich 8t. , New York City 

CONTROL OF FIRE.-VALUABLE PA-
per on fire extinguishment, SCIENTIFIC A�IERICAN SUPPLEMENT 1 1  :J-l. Price 10 cen�s. For sale by Munn & Co. and all newsdealers. 

We manufacture �nt 
and bodies suitable for 
all purposes. We atso 
sell supplies and can 
furnish a70 part or all 
��e 

sf:!� rf;. a %a:eOI��� 
late catalogue. FREE. 
N EUSTADT. 
PEBRY CO., 

926-830 S. 18th St., 
ST. LOUIS, Mo. 

CHAs. T. HOWE &: Co., 61 Hudson St., New York, Export Agents. 

MARINE Gaso lene MOTORS 
Experts for years have ranked our ellg1ne with the high­est grade, and It is now being copied by other builders. 
We always endeavor to be on top� and for 1900 offer an 
en�ine built from Brand New Patterns. with new and 
orIginal features-just what other engines will have 
five years hence, 
I! you w� �Yl 

������1�e;'''l!t'',i SW:;I:J1�9I describ-
R O C H ESTER GAS ENG I Ii E  C O . , 

693 Driving Park Ave., ROCHESTER, N. Y., U. S. A. 

GAS ENGINE 
IGNITERS 

for Marine. Stationary and 
Antomobile engines. Will 
save their cost many times 
over in one year. 

Write for circ'ijlars; 
The Carl is le  &. Finch Co . •  233 E .  Clifton Ave., Cincinnati, 0 

for decreasing the noise upon, G. W. 
Stevens . . . . . . . . . . . . . . . . . . . .  � . . . . . .  ; . .  . 

Rake and boe, combined, A. C. Miller . . . . . •  
Refrigerator or cold storage room, E. J. 

Wlrfs . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  
Registers, means for holding and centering 

the rolls of paper contained in auto­
graphic, E. J. Barker . . . 0 • 0 • • • • • • • •  , • •  733,934 

Revolving body balancing device, J. H. Hub-
bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Rheostat operated by compressed air, liquid, 
K. de Kando . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Ring tray, jeweler's, M. Porteck . . . . . . . . . .  . 
Roadway and vehicle for traveling thereon, 

J. B. Hansler . . . . . . . . . . . . . . . . . . . . . . . . .  734,061 
Rock drill, P. Reinhalter . . . . . . . . . . 734,364, 734,365 
Rope clamp, A. A. Newell . . . . . . . . . . . . . . . .  734,469 
Rotary engine, M. Fleming . . . .  0 • • • • • • • • • • •  734, 22 6 
Rotary engine, C. E. & W. E. Reynolds . . n4,431J 
Rule, foldable, J. A. & F. L. 'l'raut . . . . . . . . . 734, 013 
Ruler, A. Wildman • • • . . . . . . . . . . . . . . . . . . . . .  734, 149 
Saddle attachmer:t, r:1ing, T. Sena . . . . . . . 734, 1 00 
Saddle, cart and harness, P. R. Pulman . . . .  734,471 
Saddle, harness, J. B. Tener . . . . • . . . . . . .  , . .  734, 478 
Safety device, E S. Smith . . . . . . . . . . . . . . .  734,142 
Sand discharging spout, A. M. Howery . . • • •  734, �31 
Sash balance, J. Foster . •  0 ' • •  ' • • • • • • • •  ' • • •  733,953 
Sash, window, J. E. Scott . • • . • . . • • • • • • . • . .  734,436 
Scale, D. J. Whelan . . . . • . . • • . • . • • • • . . • • • . .  734,383 
Scale, computing, H. F. Kinser . • • • • • • • . . • • .  734,464 
Scale rack, J. N. Richey . . . . • . . • . • . . • . • • • .  734,(1)4 
Screw driver gage, W, H. Voss . . . . . . . . . .  734,204 
Sealing device, bottle, G .  H. Gillette . . • • . •  734,459 
Sealing machine, bottle, Abbott & Marks . • • •  734,031 
Seam damrener, W. H. Rickey . . . . . •  0 • • • • • •  734,000 
Seed drill, P. W. Ekstrand . . . . . . . . • . . . . • . •  734,049 
Self locking pin, L. Pierce . . . . . . . • • . • . . • .  733,994 
Self measuring can, R. Barrett . .  0 • • • • • • • • •  733,987 
Semaphore, Loree & Patenall . . . . . . . . . . . . .  733,981 
SE'wing machine presser foot holder, P. Diehl 734,257 
Sewing machine table, folding, A. Morley . . 734, 190 
Shade and curtain pole holder, C. McDonner 734,131 
Shade hanger, adjustable, L. A. Watts . . . .  734,025 
Shade, window, M. E. Reilly . . . . . . . . . . .  , . . .  733,996 
Shaft support, F. Reynolds . . . . . . . . . . . . . . . . 734,368 
Shearing machine, C. M. Palmer, reissue . . .  12, 131 
Sheet feeding machine, pneumatic, G. F. 

Leiger . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . 734, 466 
Shoe, ventilated, J. E. Kennedy . . . . . . . . . . .  734,338 
Sign, metal, Ayers & CotIee . . . . . . . . . . . . . . . . 734,212 
Signaling system, Wireless, C .  D. Ehret . . . 734,048 
Siphon filler, H. Carmichael . . . . . . . . . . . . . .  734,302 
Sled, knockdown, B. F. Rix . . . . . . . . . • . . . • . .  734,431 
Sleeve head, L. N. Stein . . . . . . • . . . . . . . . . • .  734, 198 
Snap hook, R. R. WaddelL . . . . . . . . . . . . • . . . .  734,380 
Snow melting apparatus, A, E. RiedeL • •  , . .  734, 195 
Snow plow, W. F. Wheeler . . . . . . . . . . . . . . . .  734,026 
Sound reproducing machine, J. Wellner, • . . . .  734,206 
Spring buffer, F. F. Keeler . • . • • . • • . . • . • • • .  734,337 
Sprinkler h('ad, V. Lapham . • . . • . • • . • . . • . .  734,1 84 
Square, J. D. Witcher . . . . . . . . . • . • • • . • . . • •  734,290 
Squeegee. J. C. W. Rofe . . . . . . . . . . . • . • • • • .  734,370 
Stacker, pneumatic, L. B-olland-Letzo . . . • • •  734,067 
Stacker, straw, J. K. White . . . . • . . . . • • . .  734,027 
Staging, adjustable, J. A. Hagan . .  0 '  • •  ' • • • •  734, 321 
Staking machine, C . F. Stackpole . . . • . . . . .  734, 143 
Stamp mill, R. J. Baker . . . . . . . . . . • . • . . • . . .  733,933 
Starching machine, G. H. Bishop . . . . . . . . . .  734,038 
Static machine, H. E. & H. F. Waite . . . . . .  734,450 
Steam engine, S. Sheriff . . . . . . . . . . . . . . . . . .  734,475 
Steam engine, compound, W. T. Bennett . ,  . .  734,037 
Steam generator, G. R. Hingelbcrg . . . . . . . . 734,328 
Stencil and making same, H. C. J. Deeks . .  734,120 
Stenciling or printing machine, C. M. Ham�' 

i1ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  734,172 

AMERICAN COVERED SPARKING-PLUG 
Stethoscope instrument, R. C. M. Bowles . . 734 , 1 5n 
Still, water, T. P. Wilson . . . .  0 • • •  ' • • •  , • • •  734,486 
Stone, device for fastening metal, etc. , to, 

T. ·P. Hicks . . . . . . . . . . . . . . . . • . • • . . • • .  734,326 
Stopper. See Bottle stopper. 

is SO constructed 8S to prevent oil or moisture bridging insulation on outside of plug. Especially adapted to marine work. Perfectly water­tight. Fitted. with Patent Double Insulated Mica Core and fully guaranted.. Price, $li.OO. Price, .mecial sizes, on application. 
Stove, heating, L. O. Gilliland . . • • • • • • • . .  734,460 
Strap grip or hucltle, J. H. Wallace . • • . • . . • .  734,382 
Sulfur burner, H. Blumenberg, Jr, . "  . . . .  734,397 
Switch actuating mechanism, J. H. Fitch . •  734 ,259 A M E R ICAN CO I L  CO. ,  2 8  Newb u r n  St.,  West Somervi l i e , M a ss. 

Manufacturers' Agent Wanted 
In all large cities. 

Good Staple as 
Flour. 

Sales now 
$20,000,000 year 

in this line.  
We have them 

all beat. 
Exclusive Agency 

given . 
Life contract. 

Must carry stock 
$1 ,000 to $5,000. 

Address 
CON SOLIDATED U NION HORSE SHOE CO. 

64 Sherman St., Chicago, Ill. 

W�lIs, Oil and Gas Wells drilled. 
by oontract to any depth from 50 
to 3(XXJ feet. We also manufac­
tur9 and furnish ev-erytbing re­
quired to d.·1lI and complete 
same. Portable Horse Power 
tf':!'hr,,':,���� robe

� 1&1���l 
Write us stating exactly what , 
is reqtJi.red and send for i\l1JS. 
trated catalogue. Address 

�������I�G AND Co. 'iom�. 

Switch stand, A. B. Bulloch . . . . . . . . . . . . . .  734,042 
Switch throwing device, Graham_ & Neely . 734,260 
Table lock, pedestal extension, E. Tyden . .  734,203 
Telegraph relay, J. C. Barclay . • . . . . . . . . . .  734,452 
T"legraph repeater, J. C. Barclay . . . . . • . . . .  734,451 
Telegraph sounder, J. C. Barclay . . . . . . . . . _ 734,4n3 
Telephone exhange, W. W. Woodruff . . . . . .  734, 386 
Telephone switchboard, C. E. Scribner . . . . . .  734,099 
Telpher, H. M. Harding . . . . . . . . . . . . . . . . . . .  734,126 
',rension device, J. Barrett . . . . . . . , . . . . .  0 • •  733,936 
Thermostatic alarm, J. E. Fortin . . . . . . . . .  734,053 
Thread holder support, cone, Bates & La-

brum . . . . . . . . . . . . . . . . . . . . . .  • • . . . . • • . . .  734,293 
Three high mill, J. Kennedy . . . . • . • . . . . . .  734,070 
Threshin3' machine, C. H. BidwelL . .  , . . . . . .  734,214 
Thresping machine and grain separator, C. 

Ramsdell . . . . • . . . . . . . . . . • . . • . . • . . . . . . .  734,241 
Tie and rj.i] joint, combined, A. B. Snyder 734 , 1 0'2 
Time recording lock, A. B. Hayden . •  734,174, 734,175 
Time, speed, and distance recorder, R. F. G. 

Baxandall . . . . . . . . . . . . . . . . . • • • . • . . • . • • .  734, 156 
Tire, C. Burger . . . , . . . . . . . . . . . . . . .  , . . . . . .  0 734,296 
Tire, pneumatic, W. F. Schacht . . • . . • • . • . .  734,434 
Tire plug, pneumatic, C. O .  Tingley . •  0 • • • •  734,108 
Tire setter and cooler, S. Smith . . . • • • • • • •  734 ,003 
Tobacco pipe, H. M. Willis, reissue . . . . . . .  12, 132 
Tool, pneumatic, Metcalf & Abbey . • . • • • • •  734,276 
Toy gun, A. Delgrande . . . . . . . . . . . . . . . . . . .  733,946 
Toy savings bank, F .  A. Lane . • • . . • . • • • • •  734,268 
Traction wheel, A. Wenberg . . . . . • . . . . • • • •  734,481 
Transmitter arm, W. I{aisling . . . . . . . . . . . . .  , 733, 970 
Trans!llitting intelllgence, H. Shoemaker . • . •  734,476 
Trolley, H. Spurrier . . . . . . . . . . . . 0 , • • • •  , • • •  734,442 
Trousers former and ('oat hanger, A. Jacobs 734.232 

The Lidht Running YOST is easy to operate. ��b�n�O��i��
r
!p���!����

r 
.Jv�

r, 
c�ir!: . ��

l
��: i:::��� 

Tube forming apparatus, W. Cairns . . . . . .  734,300 Its Beautiful Work is easy to read. Tube making machine, adjustable skid for, 
Our Unusual Catalogue is easy to understand. Tug:j��te� h���

t
,
o
� 

.
.

. (J. '  S�b;';�;'��: : : : : : : : :  +�!:�gi 
Tunnel construction, D. L. Hough . .  , . . . . . . .  734,265 
Type page binder frame, W. H. Francis • • •  734,166 
Typewriter ribbon guide holder, E. F. 

Why not sena !O'I" the UNUSUAL CATALOG UE 
and lea"". o! the BEAUTlFUL WORK dnne by 
the LIGHT R UNNING YOST ? Sent tree. Kunatb . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . .  73l , 975 

Y OST WRITING MACH I N E  C O . ,  245 B'l¥ay, New York . 6i'tfb::fl!inftt����':,�'. �. \'. C���;��;';'�t : : : :  +�4:g�t 
. Umbrella stand, G. D. Hinman . . . . . . . • . . . .  733,963 
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Manu:fact ory Established 1,.6 1 . Valve, W. C. McKeown . . . . . . . . . . . . . . . . . . . .  734,351 

LEA 0 PENCILS, COLO}tED PENCILS, SLATE v
aIVtri:'��ln�;

d
'it�

li
fh��';.

e
�n .  ������

t
.�
r
.
s
: . .  �I�: 734,285 

PENCILS, WRITING SLATES, INKS, STATIONERS Valve mechanism, steam trap, G. P. Stocker 734, 144 
RUBBER GOODS, RULERS, ARTISTS' COLORS. Valve, steam actuated engine, S. Lundqnist. 733, 985 

Valve, water cooled, N. McConnelL . . . . . . . .  734,081 

7 "  Reade
· 

Street, New York N Y Vapor burner, H. S .  Thornton . . . . . . . . . . . . .  734,201 a • • • Vehicle air pump mechanism, motor, R. H. 

GRAND PRIZE, H ighest Award, PARIS, 1 900. White . . . . . . . . . . . . . . . . . . . • • . . • • • • • • . . . .  734,028 
Vehicle brake, H. O. Benedict . . . . • . . . • . • . . .  734,1 15 

" H E R CU L E S  F LOATS" ���:�l� (��:e'rn
A
hol��r:A�

c
'ii: ii:' ii';'; : : : : : : :  m:��� 

Vehicle, motor, D. M. Pfautz . . . . . . • . • • . . •  734,283 
mean the best floats on earth. Vehl

�!�af�s,
m
F:aa:�

e 
& 
s
��i����s!n

u
.���

i
�.� . �?� 734,227 Not so cheap as some, but honest, . Vehicle seat supporting hrace, G. W. Vinson 734,379 

I well made goods. 40,000 in Vehicle spring, F. Boscb . . . . . . . . . . . . . . . • .  733,940 
daily use. Vehicle steering device, motor, F. J. Tromble 734,202 

I 
Veblcle whoel, J. F. Barnett, Jr . • . • • . • • • •  733,9311 

HERCULES FLOAT WORKS, ���':,�fc':J
de

inolal��
a
�� :;;e �i�"e�

y
;';�;'�f�ct;'�'; 

734,491 

Box 372, I of, O. Llepmann . . . . . . . . . . . . . . . . . . . . . . .  734 ,423 

Springfield, Mass. I �:�!!l
a
���to�, �lei!Wfc�

i
%: 'A: . iisk : : : : :  : : :  +��:��g 

____________________________________________ I Voltage regulator, C. E. Skinner . . . . . . . . . .  734,438 I Vulcanizing apparatus, B. W. Wittenberg, C OLD GALVA N I Z I N G Save all the Spelter consumed In g.lvanlrlng by the botl'rO<"ess et al .  . . . . . . . . . . • . • . . . . . • . . • . •  • · • • • •  • • • · 734,489 
by using: OUT Patent Cold Galvanizing Process, as the amount of spelter II Wagon body W. Leppert . . . . . . . . . . . . . . . . .  734,422 
lost as dross in the hot process If used in our process wlll give sufficient Wall, W. N. ' Wight . . . . . . . . . .  " . . . . . . • • • • • •  734.289 protection to any kind of work to make it mat-proof even against salt 1 Wash cabinet, portable, J. G. MuehL . • • • • 734,348 

aired sea water. Our Patent Proce8S is now in use all over the country. Our licensees include U. S. Govel"nment. The Stan,dard 011 Washpr. See Can 
.
washer. C� •• -R ...... notr Boat BulJdlnlt (lo., Town8end & J)owney, Al'mou:r PacktnJr Co. Licenses granted on' royalty b88ll. Washing machine,- W. S. Barager • • • • • • • • • •  734,154-GliPple and cuacom work done at our faotory, 108-1 10 W. 11th St. Main Office, 348 Broadway. 1 to 9 Park Avenue, Brooklyn. 
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WO NDER  Acetylene Burners 
ARE THE BEST 

Sold by good dealers or write 
G"he STATE LINE MFG. CO. 

STIMULATION 
WITHOUT 

IRRITAT ION 

WILL MAKf HAIR 6ROW 
Evans Vacuu m  Ca.p 

This afl�
1iance will massage the scalp and force a free 

��f ��� \:���!;C:I��i�al �.:ih�t�b�:
r
lf��f6�I�jl� 

6i
i
g�tfi\� ����I�t!�?:is.\�&. 

m
:�:; ::fi��3�8In f�fl�� 

not satisfactory after SO days' use. 

A !!'entleman from Boston writes: 
Gentlemen :-I purchasea nne of 1J01.IA" caps a few mont,,", 

ago ana as I am certamly weI! pleasoo. with the res1t!u 1 
a'Y/f�m: {��eli' 'j':iiY�� � fiff};.a �[,;::.a:t::::g 
which time 1 haa t'l"ied practically every supposoo. remediy 

r:;�� af.�1��ralt:;nr�::Jf'i:!ikl�0;::i£h��ttl!:!u� 
an my heaa is d£vdoping into hair. 

A fao-simile of above letter bearing name and address 
will be sent on application to _any one interested. 

EVANS VACUUM CAP CO •• 
St. Louis Omce, Fullerton Bnllding. 
New York Omce. Room 12, 1300 Broadway. 

MACHINE No. '78. 

BARKER MOTORS 
• to 8 H. P., $80 to $220 
Have more good points, fewer 
parts and require less atten· 
tion in operation than any 
other. 

Llunch .. , Vllv •• , SplCilltl ... 
C. L. Barker, Norwalk. Cl. 

For Either • 

Hand or Power 
This machine i s  the  regular hand machine sup-

a:Jt�a: t���r�:
e
;J��o

���i�����:::; 
machine or taken from its bast'! for use &'3 a 

, hand machine. Length of pipe handled 
easily in small room. Illustrated catalogue 
-price list free on application. 

T H E  C U RTIS & CURTIS CO.,  
Range 2�4 in. R. H. 6 Garden St., BRIDGEPORT, CoNN. 

SIT, RIDEAN D SL£EP 
ON AIR 

"�,.,./l; • .. AIR -MATTRESSES . J "f!j'l!C{iOIl CUSHIONS and PILLOWS 
For Lovers of Comfort and Clea n l i ness 

Whether at borne or abroad, in camp or on the water, the su -

br:�h(fu�iy ':o��:l�Y:��; �.
r
p;o�1,����I:! ::d 

d
h;�:�ic. 

�lv.
ev�eh��r: s�f:tb�d a�y;��n�e���ctionable can conceal 

CONFO R M  TO EVERY C U RVE OF T H E  BODY. 
Fully guaranteed. If not satisfactory money refunded. 

Write for free booklt'!t D. 
Mechanical Fabric Co. ,  Providence, R.  I.  

N ew York Omce, 16 Warren Street 

The "Best" Light 
::gaoErt�a�l:' �� �����e ���:� ��:\���; 
its own gas. Brighterthan electricity or 
acetylene and cheaper than kerosene. No 
Dirt. No Grease. No Odor. Over 100 styles. 
Lighted instantly with a match. Every 
lamp warranted. Agents Wanted Everywhere 
THE " B EST " L I G H T  CO. 

B7 E. 51h street. CANTON, OHIO. 

rx 
THE (LiPPERCI.IP· 

gan!\Tn tri:��
l
��:�

a
f�r::

e
ii�!: . .  the capac'fty of any other Clip fo' attaching papers together. 

Best &: Cheapest. All StationeT8. 

CLIPPER lU FG. CO., 

401 West 124th St., 
BRASS OR STEEL. New York, U. S. A. 

Frw free ."'lltples and informatiOn write to 'lUI. 

8 000 individual 
. sparks 

, per minute 
The vibraUlr cannot stick. Reliability and Econ­
omy. Multiple cylinder, high speed engines on a 
SIngle coil. Information by return mail. 
c. P. L. NOXO.N. SyraeU8e. N .  Y. 

Yea.rs· 
Experience' 

Tr .... de Marks, 
Designs, 

Copyrights, Etc. 

Qti1�Ji�
n
:s�:�g:r: �uSr

k
�����

d 
f�::

c
�g�r:e�:� 

invention is probably patentable. CommunIca­
tions strictli) confidential. Handbook on Patents 
B
e
��t:::s ta���

s
i�:���� �V:i

u
��t.a;:��e 

Special Notice, without charge, in the 

Scientif ic American 
A handsomely Illustrated weekly. Largest cir­culation of any scientific journal. Terms, ,3 a. year ; fonr months, ilL So d by all newsdealers. 

MUNN & CO.a6 1 Broadway, New York 
Branch Office. 625 F St., Washinston, D. c. 

© 1903 SCIENTIFIC AMERICAN, INC



AUGUST I ,  1903. Scientific American 
HENR Y CAREY BAIRD & co., 

INDUSTRIAL PUBLISHERS,BOOKSELLERS & IMPORTERS, 
8 1 0  Walnnt St. , Philadelphia; Pa., U.I':\.A. 

� Our New and Revised Catalogue oj PracUcal and 
Scientifte Books, 94 pages, &VO (May 15, 1903) :  a Catalogue 'If. Book,; on MetallUr!lll

j 
Mining, Prospecting, Mineralogy, 

st���a�S:f:lk1!a����,
e
���i��;:�°lt�.� at &t���(J�� 

ifn!l�:'s o1�e����:��
i
��'c�u���1�/������e�'ri 

every branch of SCience applied to the Arts, sent free and 
tree oj postage to anyone in any part oj the world who 
will furnish his address. 

Grasp this 
Opportunity 

to Rise 
For ten years we have 
been training o.mbitiollS 
men and women to be 
specialists-to fill posi­
tions and to earn sala-
ries beyond the reach of 
ordinary workers that 
lack this special train­
ing. We can do this for 

if you will write for �llIc'rrna m:��f��: 

FLY P A P E R S. - FORM ULAS FOR 
Sticky �'ly Papers are contained in SCIENTIF1C AMERI­
OAN SUPPLEMENT Nos. 1 0 5 7  and 1 3�4; Each '88ue 
contains several recipes. Price 10 cents each, frolll 
this office. and from Sill newsdealers. 

O 
W�SAT Schapirograph ? 

TilE D U PLICATOR that cleanly multi· 

. 

� copies anything- written with l?en or t:vpewtiter, also 
:e;£:..J BLiA�ltl�r'i:t�5 1���t��.ginffc;r��Ost�11�� 

�. wlU>hingl delay.s, and expensive supplies. Price, complete, cap-SIze olttfi� iJS.OO. Lasts for years. - - Sent on 0 DAY87 Fu.EE TRIAL without de­posit. THE S. A. SCHAPIROGRAPH CO., 265 Broadway, New York. 

A STREN U O U S  
MUSCLE BUILDER 
For young or old, child or athlete 

Agnotb!:��t Punching Bag 
(Patented Sept. 30, 1902, !l.nd Dec. 11, 19(0) 

will provide numberIes.<I hours of merriment for the entire 
�:��;::!t:fi���gc��c�hi�d:!�I: ::v�l�::�h you will 

25c. BY MAli •• 
THE M. LINDSA V RUBBER CO. Manufacturers. 298� Broadway, New York. 

ROSE POLYTECHN I C  INSTITUTE 
Terre Haute. Ind. A College o f  Engineering. Mechanical, 
��:c����. C��d!��n:����d CI���:�:�ri��u;:e�v!;;h�:�!�!;ent�h_ penses low. �Ist year. For catalogue address 

C. L. MEES, President. 

JUST PUBLISHED 

MarconiWireless 
(ILLUSTRATED) 

Belng a complete review of the Wireless Telel"l'a�h 
�C:;:�n�a���a:;T�: :J>ottcig�J�B. L�n����. 32 H

a 
f-

Mailed Free on Application 
Address D epartment No. 10 

MUNROE f& MUNROE 
BROAD EXCHAN G E  BLDG.,  N ew York. N. Y. 

Watch holding case, J. Counter . • • • • • • • • • .  734,403 
Watch roller and hands remover, O. O.  Anne 734, 211 
Water closet seat, automatic, W. S. Johnson 734,336 
Water gage, H. G. Brooks . . . . . • • • • • • • • • • •  734,040 
Water gate, L. Winans . . . . . . . • • • • • . • • • • . •  734,3S5 
Waterer, stock, F. Horwart . . . . . . . . . . • • • • • •  7��,966 
Weather strip, metal, J. C.  Mc�ahon . . . .  7??,991 
Well drilling machine, G. D. LoomIS . . • • • • • •  733,980 
Wheel R. S. Bryant . . . . . . . . . . . . . . . . . . . . . . 734,254 
Whetstone self oiling, Ii'. Reissmann . • . • • •  734, 137 
Window fi�turc, W. Labelle . . . . . . . . . . • . . • . •  734,12H 
Wire bender, C. M. McB"'atridge . . . • . . • • • • • •  734,350 
Wire clenching nail, G. A. Curtis . . . . • . . • • •  734,163 
Wire stretcher, H. S. Workman . . . . . . . . . . .  734,388 
Wood bending machine, W. B. Hicks . . . • . .  734,327 
Wood cleaner and renovator, ,Vilding & 

Stott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  734,485 
Wrench W .  P. Thompson . . . . . . . . . . . . . . . .  734,376 
'Vrench: H. G.  Dunston . . . . . . . . . . . . . . . • . .  734,408 
Wurtzilite for paints, varnishes, etc . ,  treat-

ing, S.  R. Whitall . . . . . . . . , . .. . : . . . . . . . . .  734, 482 
Wurtzilite, rubber, etc., compOSItion of, S. 

R. Whitall . . •  . • . . • . .  734,483 
Yoke, neck, H. F: ' ii.;.;dy : : : : : : . :  . . : . . . . . . .  734,398 

DESIGNS. 
Bottle, T.  A. Kochs . . . . . . . . . . . . . . . . . . . . . . . . 36,455 
Box covering, F. L. Daggett . • • . • • • • • . • . • • • • i�::g� 
���sh�:P:irr��s,

B�t�Yb��k ·t'o
·
r: · ii: ·Hiilb�i:ti. :  36,447 

Coal hod, }I\ T. Brosi . . . . . . . . . . . . . . . . . . . . . . . .  36,459 
Crumb scrapers, etc. , handle for, E. Bachle . . 36,448 
Dishes, etc. _ mounting for, S. H. Lea ven-

worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,454 
Handle for vessels, etc . ,  E. Bachle . .  36,450, 36,451 
Ornament for vessels, etc . ,  E. Bachle . . . . . .  36,449 
Picture frame, C. D. Golden . . • . . • . . . . . . . . . . 36,456 
Receptacle handle, E. Bachle . . . . . . . . . . . . . .  36,452 
Receptacle spout, E. Bachle . • • • • • • • • • . • • . . • . 36,453 
Tiling W. W. Henry . . . . . . . . . . . . . . . . . . . . . 36,460 
Type ' font of, W. �'. Capitaln • • . • • • • • • • • . . • . 36,461 

Wat�h charm, J. C. Miller . . . . . . . . . . . . . . . . . . 36,446 

TRADE MARKS. 
electric, Dr. McLaughlin Co . . . . . • • • . •  40,808 

Boots and shoes, leather, Lynchburg Shoe Co. 40,785 
Brake shoes, American Brake Shoe Co . . . . . . 40,SlO 
Bread, biscuit, and cakes, Stewart Bread Co. 40,802 
Cleaner, certe in named liquid, Modoc Soap Co. 40,797 
Disinfectants, West Disinfecting Co . . . . . . .  40,795 
Diuretics, Nelson, Baker & Co . . . . . . . . . . . . . .  40,790 
Electrical batteries and their parts, Societe 

Anonyme Le Carbone . . . . . . . . . . . . . . . . . . .  40,809 
Explosive liquids non-explosive, compound 

adapted t<.. render, Non-Explosive Caps 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,798 

Hair tonic, quinine and cantharides, Weaver ' s  
Pharmacy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,787 

Insecticides, G. R. Bigler . . . . . . . . . . . . . . . . . . .  40,794 
Ku"ives, bread and cake, Clark & Parsons Co. 40,804 
Lithium and sodium, chemical combination of 

double salt of, Lith-Aikin Chemical Co. 40,796 
Musical instruments, comprising a banjo and 

harmonica, combination, Harp-O-Chord Co. 40,805 
on for certain named diseases, curative, A. 

Marble . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . .  40,791 
Paint, hou,,-e,  J. 1.  Jenkins . . . . . . . • . . . . . . . . . . .  40,800 
Paper, drawing, Keutrel & Esser Co . . . . . . . 40 ,782 
Paper, toilet, Scott Paper Co . • . . . . . . . .  � . . . . 40,783 
Plant food, Oriental Plant �'ood Co . . . . . . . 40, 801 
Razors, W. H. Williams & Co . . . . . . . . . . . . . . . 40,803 
Remedies, blood and nerve, Powers Manufac-

turing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,793 
Remedies for blood and skin diseases, C.  D .  

Knox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,792 
Sewing machines, sewing machine attach­

ments, and parts thereof, Singer Manu-
facturing Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  40,807 

Tonic, G. Citro . . . . . . . . . . . . . . . . . . • . . . . . • • . . .  40,788 
Tonic J. Sahlmark . . . . . . . . . . . . . . . . . . . . . . . . .  40,789 
Trous�rs, Richman, Sumberg & Co . • . • • . . • .  40 ,784 
Typewriters and typewriter parts, Under-

wood Typewriter Co . . . . . . . . . . . . . . . . . . . .  40,806 
Umbrellas, Worcester . Umbrella Co • • • • • • • . . •  40,786 
Varnish, Glidden Varnish Co . . . . . . . . . . . . . . . . 40,799 

LABELS . 
"Agitator, ' for ci<l'ars, C. B. Henschel Mfg. 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,192 
"Colcin , "  for medicine, B. T. Davis . . . . . . . .  10, 198 
"Grippura , "  for medicine, A. Crichton . . . . . .  10,197 
"Grandma 's. " for baking powder, Auburn 

Extract Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,189 
"Jack Rose, " for whisky, A. Forbes . . . . . . . •  10,195 
"Jewt, " for toilet paper, Scott Paper Co . . .  10,188 
"Kevnon ' s  Wonderful Spasmodic Colic Cure for Beasts, " for medicine, W. D .  Kenyon 10,200 
"Kola Cerery and Pepsin , "  ,:for Kola tonic 

wine, E.  J. Cobean . . . . . . . . . . . . . . . . . . . . .  10,196 
"McKinley Brand , "  for spool cotton, M. 

Waisman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10, 187 
"Prime Crop , "  for cigars, �chmidt & Co . • . •  10,191 
4 4 Shawmut Sure Cure for RhE'umatism , "  for 

medicine, H. N .  Burch & Co . . . . . . . . . . . 10,199 
"The Skarabee , "  for cigarettes, Mavro 

Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10, 1 93 
"The Speaker, " for cigars, Schmidt & Co . • . •  10,190 
"Wawa Lithia Spring Water, " for Lithia 

spring water, C.  W . ·  Dunyon . . . . . . . . . . . 10,194 

PRINTS. 
U Applica tion of Induced Draft," for mechani-

cal draft apparatus, Buffalo Forge Co . . . . 791 
"Application to Scotch Marine Boilprs, " for 

mechanical draft apparatus, Buffalo Forge 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  779 

"Cere Vita," for wheat food, Superior Food Co. 767 
"Cost Curves Plates , "  for mechanical draft 

apparatus, Buffalo Forge Co . . . . . . . . . . . . . . . 786 
" Effect of Resistance, " for mechanical draft 

appara tus, Buffalo Forge Co . . . . . . . . . . . . . . .  772 
4 ' Erdman ' s  German Herb Cure , "  for medicine, 

Erdman & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 769 
"Forced Draft Plant , "  for mechanical dra"ft 

apparatus, Buffalo Forge Co . . . . . . . . . . . . . . . 784 

CANADA LIFE BLDG. , M o ntreal , Canada 
G AFF B U I LD I N G ,  Chicago .  I l l i nois 

Send for sample copy of the 

"Horizontal Tandpm Arrangement of Fans, " 
for mechanical draft apparatus, Buffalo 
Forge Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  777 

"Horizontal Tandem Full Housing Fans, " for 
mechanif'al draft apparatus, Buffalo Forge 

Weekly Marconigram 
Same address as above 

(NfiIN((R'S LIC(NS( 
Mechanics, Engineers, Firemen, £Iectricians, Etc. 
(O.,page pamphlet contatning qnestions asked by Exam­

Ining Board of Enl/:ineers SENT FREE. 
Also send tor 96-page catalo!Ole ; enclose 'c. for postage 

GEO. A. ZELLER, Publisher 
68 s. FOUl1h. Street St. LouiS. Mo. 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 783 
" Induced Draft , "  for mechanical draft appa­

ratus, Buffalo Forge Co . . . . . . .  780, 787, 789, 790 
"Inducf'd Dratt Plant, " for mechanical draft 

apparatus, Buffalo Forge Co . .  781, 782, 785, 793 
< J Infiuence of the Temperature of Ait," tor 

mechanical draft apparatus, Buffalo Forge 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 776 

"Mnm ( m ) ' B  the Word, " for liquors, Keller, 
Loomis & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 768 

"Nu-Iectric , "  for medicine, Nu-lectric Chemi-
cal Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  770 

"Osaka Water Works, " for mechanical draft 
apparatus, Buffalo Forg'p Co _ . . . . . . . . . . . . . .  788 

' 4Performance of Stpe1 Plate Exhaustf"rs , "  for 
mechanical draft apparatus, Buffalo Forge 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 773 

"Scottish Co-Operative Socif'ty' s  .Junction Mills 
Works , "  for mechanical draft apparatus, 
Buffalo Forge Co . . . . . . . . . . . . . . . . . . . . . . . . . .  792 

4 'Temperature Curves, " for mechanical draft 
apparatus, Buffalo Forge Co . . . . . . . . . . . . . . . 775 

"Temperature Diagram, " for mechanical draft 
apparatus, Buffalo Forge Co . . . . . . . . . . . . . . . 771 

"Thermal Efficiency Curvf"s, " for mechanical 
draft appa�atus, Buffalo Forge Co . . . . . . . . .  774 

"Type of Apparatus, " for mechanical draft 
apparatns, Buffalo Forge Co . . . • . • • • . . . • • • •  778 

A printed copy of the specification and drawing 
of any patent in the foregoing- list, or any patent 
In print Issued since 1863, will be furnished from 
this office for 10 cents, provided tt.� name anq 
number of the pa1:ent desired and the date be 
given. Address Mnnn & Co., 361 Broadway, New 
York. 

Canadian patenta may now be ohtalned by the In­
ventors for any ot the inventions named in the fore­
going Ust. For terms and further particulars 
address MuD,D " 00.. lMI1 BreIuIwQ'. Mew TorlE. 

World M'1"e Co.. 

onr 
special 60' Day offer. 
miss it. Your last 

New plan. new 
to agents, sale.­

DIeD, lDanace .... Wonder­getting rich. Plenty territory . 
or World BIde., CincInnatI, O. 

ELECTRI CAL ENG I N EE R I N G  is a money-making profession. We teach you by 
Ei�;t��i::, ill�!::!ro<;.��f?Wl:.�:�: 
Journalist, Proofreader, Book ­
keeper. Stenolrropher. 

:,�!e With {he: Wr':�i�:�' Bao::;;:�t:nUt-f; COUl'se which interests you 
CURRESPONDENCE INSTITUTE of AMERIC! 

Box 689. Sersnton. Pa. 

011 ?�r.bgg�:��i��o�����·�y�l ft����;� the asking and you had better send for, 
CHICACO SHOE STORE SUPPLY CO., Ino.: 
1 154 Fifth Ave. Chicago. 

F .  N .  Roehrich & Co. 
1 02 F U LTON STREET, 

N EW YORK. 
Telephone No. 2440-A JOHN. 

Machinery 
Designing. 
Mechanical 
Drawing. 

�A N T E D 
Patent Office Dranghtsmen. Only thoroughly expe­

rienced men need apply. Mnst show specimens of 
patent drawlnjls. 

MUNN & Co., SCientl:8 it;:::�\:;,<:!:'yOrl<. 
� T H E S C H W E. R D -r L E.  S TA M P  C O  �. S T E E L  S TAM P S ,  L E T T E R S  & r I G U R � 'i � B R I D G E. P O R T C .O N N  

M ATC H M AC H I N E R Y. 
BIG MONEY IN MATCHES, 

. 

We mannfacture everything perta\n1nll to the bnsl­ness. The Very Latest Process. We w1ll furnlsh 
a manager or teach any purchaser the business. 

F. W. MURPHY & BRO., 1118 Ashland Block, Chicago, Ill., U. S. A. 

Craig Manufacturing Co. 
Mannfacture Hardware Specialties on 
contract. Punches and Dies. Special Tools. 

39-43 W. Washington Street, ChicaKo, III. 

Dies, Tools and Special Machines. Models ?PH� ���J�:�
t
g;
l J6���·ln����r���::���'i!����¥ork 

Cement Books. �g7J.i'ni��
e
C:�r:��:s�:.w.� 

Cement and E n g i neering N ews, 162 'La Salle St., ChICIIIW 

I CE �!.i
C�m:�\ �!:;-.:rn:::.ln�'\3::vt!�li:" 

MFG. CO .. 0'99 Clinton Street. Milwaukee Wis. 

Metal Patterns and Models 
�Jri.�'Jta�

e
����iO�at�dg��� g�

a
��e�al'i�: 

THE C. E .  WENZEL C O . ,  3 1 3  M arket St.,  N ewark. N. J. 

MODELS '" EX P E R I M E NTAL W O R K .  
Inventions developed. Special Machinery. 

E. V. BAILLAR D ,  Fox Bldg . . Fran k l i n  Square; New York. 

MASON'S NEW PAT. WHIP  HOlST 
for Outril!'jler hoists. Faster than Elevators, and hoists 

direct from teams. Saves handllnjl at Ie,s expense. 
Manfd. by VOLNEY W. MASON & CO .. Inc. 

Providence. R. I., U. S. A. 

SPECIALLY DRAW N �.r.,nn� si':'e'i.�!b�� � to �-In. outside diameter. Small Metal mannfacturing. 
M. T. HORN CO., 86 Park Place, New Yorl<:. 

DRYING MACH I N E S .  S
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Experimental & Model Work � � It� Cir. dc advice jree. Wm. Gardam & Son.(5-li1 Rose St..N.Y. 

',;�fitT��'i.EE��: M"�':�Mi<'�rl�It'i.��� 'foOoRKIiA�":r":w. NOVEL TIES & PATENTED ARTJnl6S 
The Frankl i n  Model  Shop. 

Experimental work for inventors; any-

Mannfactnred by Contract. Punching Dies. Special Ma­
chinery. E. Konigslow & Bro .. l81 Seneca St. Cle'Veland,O. 
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cial tools for makinll metal novelties. 
Invpntions perfected. Dro.winlls and de- n M gl' l App r tus signs wOl'ked out trom in

. 
ventors' Ideas. I ,. a ca a a . Send for circular 9. ' -

'! �!t':,1;':-';!; PARSEJ . L  & WEED, 25c • .  par)o��"c\�3�f .. �'*�0�:e. Over 700 eng;raving;s. 

129-131 West 31st Stroot, New York. MARTINKA & CO . . Mfrs.,.{OO Sixth Ave., New York. 

The Scientific American 
Monthlv=== Building 

Volume xxxv. January to June. 1903 

Pages 123 I Price $2.00 I Illustrations 256 

I NVALUABLE book for those who are about to build. 
It will stimulate i deas on home planning. No Architect 

or Builder can afford to be without it. The Duotone covers are . 

charming and the l iterary and artistic features are a storehouse 
of information. The Editorials deal with such subjects as 
" Suburban Houses, " and " Some Problems of Living." The 
Talks with Architects include such prominent men as Geo. B. 
Post and Richard H. Hunt, etc. The Departments include : 

THE HOUSEHOLD 

HOUSE DECORATION 

THE KITCHEN 

THE GARDEl'l 

NEW BOOKS 

TALKS ON HEATING 

ROOFS AND ROOFING 

FIRE PROTECTION 

FURNITURE 

PATENTS 

Special attention is  given to architectural details, such as 
Doorways, Halls and Stairways, the Porte Cochere and Bow 
Windows. Order at once. 
MUNl'I ®. CO •• Publishers. 361 Broadway. New York 

© 1903 SCIENTIFIC AMERICAN, INC



A S'.1' U V  
I f  you have not yet seen the new 

W I N T O N  T O V R I N G  C A R  
you will find it worth your while w study it a. bit, if only as an in� 
�

r
rf�

t
���e��f:�.i

t 
�fh:�he���lo�i;g 

si
e���e��;��areO�U��s;:c1af�:: 

=���t:Si��:�
e
b�M:T:U:!�;�

e 
S�e

t
�h:�in a�:u�

h
�:ci:� �rOE�:�cl; 

depots. 
W I IIIT O N  MOTOR CARRIAGE 

ONE 'GRADE O·N'LY 
T H E  BEST 

EISK TIRES 
FISK RUB-BER COMPANY, ' 

�� DRIVING LAMP. 
I ,., is the only perfect one. 
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I T  gives a clear, white light. 
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SIm4 for book ( jrw). 
R.  E. DI ETZ CO., 60 Laight Street , - N ew York. 

Mention th", paper and. get special <iiscount. 

&.. ........ ��ESTABLISHED 1 840.--.......... " .... 

'Scientlf,jc Amerieaft 

SOLAR MOTOR LAMPS 
.. Show the Way and Always Satisfy:· 

We make a score of styles and models of 

GAS and O I L  
Side Lamps, Headl ights, 
Tai l  Lamps & Searchl ights 

With Lens Mirror Reflectors 

Onr new models with Latest Improved Generators are 
scientifically and substantia1}y constructed ; in oppr8-
tion simple. safe and satisfactory, and suitable for all 
styles and makes of motor cars. 

Write jor new catalog. 

THE BADGER BRASS MFG. CO� • .  I(eriosha. Wls�, or fI 'Warreri St . ; ·New'.yo�k" 

Bie!ftle : . .  �!��2���!� 
t MotOr fj' . .  " 

are found Ill' all the best laboratories 
Moo 

. , of tbe country. . C,atalog free. 

3 H. P. Speed over 40 Miles per bour. PrIce .230. 
Tbe MOSL Powertul Motor BICycle in the W1lrld. 

Write jor Catalogue. 
W ALTHAM MFG. CO., W .... lth.m. M .... 

Projection Apparatus 
fo1' scientific work • .  Superior in accuracy and convenience. 

Bausch . ®; LOin):; Optical · C-o., '  
Rochester, N. Y. 

NBW YORK BOS'l'ON CHICAGO 

T R A N S L U C E N T · FA B R I C  
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!��.!!r!o��uu����� CRq!!T �§PE,STOS 
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used by U. S. Government, railroad corporations, 
large manufacturers, etc. , . 

---�--' --- P R E PA R E D  R.  H .  MARTI N ,  New Type ASBESTOS fIBRE O FFICE,  ST. PAU L B U I L D I N G  

2.Cycle Motor for M�nufacturers use 220 B'way, New York. 
PATENTED. 
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lutions. 
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best should address 
CUSHll.lA N ll'JOTOR CO •• 
Lincoln, Nebraska. 
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moderate users arel1§PECl1Zly mvitea w write to 
us jor itetallea informAlU",,,.

. . . , . 
TRAN.SLUC.ENT FA�RIC co., Quln�y, Ma ... 

Clark's 'Wireless Telegraph Apparatus, 
Write for anythillg in Wireless . Telegraph 

. �p'pa.rat�8,�d, Sq.puIJes, sp�t(iJl� 9r s!'lpara:t,e parts, WI 
> requir.ed. Spark Coils, Coherersl Relays, Regi.ters. 
. RecordQrs,.A.utomatic Tappers. Let us quote p,rices on 
, Special College Seta and Commercial Sets for long or 
mort; diBlauce. Circular free. . 

. .  Tlloa.E.'�WJreieR Te/eanph-r.lephoaeeo. 
,1'''t MlClll ...... O£.. D£'ntQIT" MICH. 

J ESS O P 'S S T E E LTHe\'��RY 
f O R  TO O L S ,  S AW S  E TC_  

W'!! J E S SOP '" S O �S t: 9  9 1  J O H N  5 T.  NEW YORK 

A:UQUST :1 , 1903. 

C O L D  G A LVAN I Z I N G  
A M E. R I C A IIJ PROCESS,  N O  R O YA l..T I E5.  

SAMPLES A N D  I NFO R (\IIATION O N  APPL ICAT I O N  
N I C K E L 

Alin 

Electro-Plating 
AppalatUB and Material. 

THB 
Hanson & Van Winkle 

co., 
1'iewal'k .  S. J .  

1 36  Liberty St., N .  Y. 
30 & 32 S. Canal st. 

ChiCll4lo. 

IIJ.Jf'lJ!!�!�}fll 
15 to 21 Clinton Street. 

B U R Dt'CK ; �i'Fs�r  
B A N K 

For saving money at home. 
Pennies, nickels and dimes 
dropped in tbe same slot are 
automaticallx registered . .  Re­
gisters $10 and. repeats, Steel 
construction, beautifully fin­
Isbed. Of dealers or by mail for. 
$2_50. Bookle:t on apPlication; 
The B u rdick & D.eBlois  M rg . 'Co; 
437 Asylum St., Hartford, con;n. 

, 

U .  S. A. 

L I  D I D  P' I ST-OL 
Guaranteed , 

Will stop the 
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dog (or man) 
without perma.,. 
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required . Over 10»�ots in_oneJO�<1ina'. , , 
Valuable to biCYClists, unescorted ladies, cashiers. 
lK,wes, etc. Retails for 38". Good margin to tlie trade. 
PARKER, STEAR N S  & SUTTON ,  22tUouth St .. New York 

Vertical motors, two or four cylinder, under front bon­
net. Direct drive by universal shaft and bevel geaJ'S. 
High horsepower-regulatE'd motor. M-inch wheet.-Iong 
wheel ba�. Large comfortable tonneau-ma;gnitlcent finish 

PEERLESS MOTOR VAR CO .. ()Jeveland, OhIo 

EIGIJIS 1903 catalog ready. 

CHARTER GAS 
ENGINE CO. 

Box 1 48, 

MITCHELL �n��'A- The Ba.la.nced Moior M 0 T O n  C Y C L E Employed in all Haynes-Apperson cars Is of tbe � . famous double cylinder type wbicb bas proved Its su-
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teries. Can be attached to any engine 
using batteries� . Ful1y-guarahre6d; 

write for descriptive catalog • 

. DICKINSON HARD RUBBER Co. 
-MANUFAci-uRERS 

• -INCORPORATED 1876 
BUTI'ONS-RuBBER, HORNOID, W ATER-

PROOF AND EHORl:NE. 
TE�PHONE RECEIVERS 4ND ·MOUTH-P:tBoEs, 

ELE0TRIOAL INSULATl:ON� SOCKETS, 

BUSHINGS. HANDLES; ETO. 
42 MEOBANIO ST • •  SPR INGFIELD, MASS. 

Non-Magnetic 
NICKEL SILVER CASE 
Fully Guaranteed 

For sale- 'by 
All JEWELERS 

Illustrated Booklet 
on request, showing 

COLORED . 
FANCY 

DIALS 
Tbe New England 

Watcb Co. 
Factories Waterblll'Y, CODD. 

-Offices 
, New·York, Chicago, 

, - '  ean,Francisco. � 
_ ?-,S.1l0W HUl,.j..opdon 

AS THE· \yIRI'fE FOR TESTIMONIALS. PHOTO PAMPHLET AND SAMPLES 
SEA GRIT .. . 1I.:::::rr:u;oMPOStnOM 

. WOOL FEU" ��.' , "-- ::'GIWUn. COMPOSITIOI-, 

3!o§ Brake Horse Power. Price $223. 
Speed with RaCing G;ear, 60 Miles Per Hour. 

W I SCONS I N' WHEEL WORKS. Turnor Ave. ,  Racine, Wis. 

S C aID S All varieties at. lOweSL pnces. Best Hallroad 
Track and Wag-on or Stock ScaJes made. 
Also lOCk) useful artICles. including Sates. 
Sewing Machines, Bicycles, Tools. etc. Save 

Money. Lists Free. CHICAGO SeA L E CO .. Chicago, m 
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tried to imitate this construction, but have produced 
not bing equal to tbe original. 

.National Automobile Mfg. Co., San , FranCiSCO, agents 
tor Pacific Coast. brancb store. 381 to 386 Wabash Ave. 
Please mention the SCIENTI<FIC AMERICAN when you communicate with us. 
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vertIsement, from 
each town or city, a 
splendid opportun­
ity to obtain the 

AM E R I CAN $40 Typewriter 
a. standard; keybo�rd, type-bal' . machi��, capable o f  highest spee�, 
at a foIpedal ·introductory; cash prIce If SCIENTIFIC AMERICAN IS 
mentioned. ,"'�l"lte U I'  prompt1y. _ .  

We alw have an attractive installment plan for those who }Vis� to 
buy on monthly paylnents. Responsible energetie agents ·wanted. 
The American Typewriter Co.,  2 6 7  B'way, New York 

Comfort and service. SO cents and $1.00. "All 
breaks made good ." Any shop or by mail. 

C. A. EDGARTON MFG. CO • • Box 222·0. ShlrleJ. M .... 
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