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THE LONGEST SPAN B RI DGE IN THE WORL D. 

There is now under construction across the St. Laur
ence at Quebec a cantilever bridge which when com
pleted will contain the longest span of any bridge yet 
erected, not even excluding the great cantilevers of the 
Forth Bridge in Scotland. The structure is of the 
cantilever type, and consists of two approach spans, 
of 210 feet each, two shore arms, each 500 feet in 
l ength, and a great central span, 1,800 feet in length. 
The total length of the bridge is 4,220 feet, and al
though in extreme dimensions it does not compare with 
the Firth of Forth Bridge, which is about one mile 
in total length, it has the distinction of having the 
longest span in the world by 90 feet, the two canti
levers of the Forth Bridge being each 1, 710 feet in 
l ength. The total width of the floor is 80 feet, and 
provision is made for a double-track railway, two road
ways for vehicles, and two sidewalks. In a cantilever 
of this magnitude the individual members are neces
sarily of huge proportions, the main posts, for in
stance, being 325 feet in length, and each weighing 
750 tons. 

• • • 

RECORD RUN OF A STEAM TURBINE. 
On the morning following th e  close of the St.  Louis 

Exposition, great interest attached to the shutdown 
and inspection of the 600-horse-power steam turbine 
generating unit in the Palace of Machinery after a con
tinuous run of over 3,962 hours-a performance which 
has had no parallel in steam turbine history. Thi'3 
machine, which is of the Westinghouse-Parsons type, 
was started on its long run on the morning of Mon
day, June 20, shortly after its installation at the Fair, 
and was stopped on the morning of F'riday, Decem
ber 2. During the five and a half months that the 
unit was in operation, it supplied current for l ight and 
power in various buildings of the Exposition. Several 
engineers connected with the builders of the turbine 
and with the Machinery Department of. the World's 
Fair were present when the engine was stopped and 
examined. It was found to be in perfect condition, as 
shown by the fact that there were no s igns of wear, 
and that the b earings still retained the tool marks 
which they carried when they came from the shops. 
The remarkable feature of this performance, of course, 
was the maintenance under load of a speed of 3 ,600 
revolutions per minute for such a long period .  Every 
day from half past eight o'clock in the morning to 
half past ten in the evening during this continuous run, 
the load carried varie d  from 25 per cent underload to 
25 per cent overload. The total number of revolutions 
was but little below one billion. 

... e ... 

A SEA-LEVEL CANAL AT PANAMA. 
The investigations of the United States engineers 

along the route of the Panama Canal and in the water
shed of the Chagres River have raised the question 
as to whether it would not be more to the ultimate ad
vantage of the United States, and of sea-going com
merce in general, to build the canal on a broader scale 
to meet the rapidly growing d imensions of steamships, 
and also whether it would not be wiser to build it with a 
lower summit level, or abolish the lockage system alto
gether, and cut the canal through at one level from 
ocean to ocean. Mr. 'Vallace, Chief Engineer of the 
Isthmian Canal Commission, has recently given testi
mony before the House Committee on Interstate and 
Foreign Commerce, in which he discussed the relative 
advantage of four distinct plans for building the canal. 
Incidentally, it was shown by his testimony that the 
engineering difficulties at the site of the Bohio dam 
would b e  greater than was formerly estimated, the 
more elaborate borings that are now being made hav
ing shown that the rock bottom is mnch lower than 
was supposed, the later borings having' been carried 
down to an average depth of 163 feet without reach
ing bedrock. 
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The first plan is the one favored by the former C anal 
CommiSSion, which calls for a dam at Bohio and a 
high-level canal with an elevation of 90 feet above sea 
level. 

The second plan calls for a 60-foot summit level, 
with a dam 60 feet high at Bohio, or else the construc
tion of a dam of the same height at Gatun, about half 
way from Bohio to Colon, the Atlantic terminns of the 
canal. The adoption of a 60-foot level will involve 
constructing a dam at Gamboa to furnish water for the 
summit level. The Gamboa dam would control the 
Chagres River; but it would necessitate the provision 
of a spillway in the shape of a tunnel eight miles ill 
length through the divide, to d ischarge the surplus 
water of the Chagres into the Pacific, or a tunnel four 
miles long to carry these waters to the Atlantic. The 
four-mile tunnel would involve the construction of an 
auxiliary channel for the Chagres from Gatun to the 
sea, in order to carry its flood waters away in safety. 

The third alternative plan contemplates a 30-foot 
summit level, with a single lock at' Miraflores, near the 
Pacific, and a s ingle lock at Bohio. This plan would 
also involve the construction of the Gamboa dam above 
referred to. 

The fourth plan contemplates the construction of a 
sea-level canal with a tidal lock at Miraflores, this 
lock being necessitated by the fact that there is an 
extreme range in the tide of twenty feet on the Pacific 
s ide, whereas the fluctuation is less than two feet 
on 'the Atlantic side.  If no locks were built on the 
Pacific end, the variations in tide levels would pro
duce strong currents in the canal, which would render 
navigation difficult. 

The 90-foot level canal would cost $200,000,000 and 
take about ten years to complete; the 60-foot level 
canal would cost $225,000,000, and it c�uld be opened 
for traffic in ten years and completed in twelve years; 
the 30-root level canal, which would cost $250,000,000, 
could be opened for traffic in twelve years and com
pleted in fifteen years; while the sea-level canal would 
cost $300,000,000, could be opened for traffic in fifteen 
years, but would take twenty years to complete. In 
all these estimates the controlling factor, both as to 
cost and time of completion, is  the great cut through 
the monntain divide at Culebra, the amount of material 
that would have to be removed increasing rapidly 
with every foot that the snmmit level of the canal 
is  lowered. 

The determination as to which of these alternative 
schemes' should be' adopted, �fll call for most mat tIre 
consideration. The problem must be looked at from 
the broadest possible standpoint, and it must be treated 
in a duly international spirit, and with a strict eye to 
the future. Ships are now building that call  for a 
full-load draft of between 36 and 37 feet, and two of 
these vessels are to have an extreme breadth of 87 
feet 6 inches. The two most important questions re
lating to the canal,if due consideration is given to the 
inevitable growth in the size of steamships and in 
the volume of traffic, are its section, that is to say, 
its width and breadth, and its summit eievation. Of 
the two, the canal section is the more important, and 
if  the finances of the country will admit, the canal 
should b e  cut on d imensions sufficient, not merely for 
existing deep-sea vessels, but for the larger vessels 
of the future. The question of summit level, as far as 
it affects future operation of the canal, is not of such 
vital importance, s ince the d ifferenCe, between a canal 
w ith locks and one without is mein1y a question of 
the time occupied in transit. 

It  is c ertain that the raising by the chief engineer 
of the question of alternative plans, among which a 
sea-level canal is given prominence, will result in an 
agitation for the construction of a great sea-level 
waterway, which, by the way, was the original de Les
s eps idea. There is much to recommend the larger 
plan. I t gets rid of the Bohio 'dam'problem, now of 
stupendous proportions; it'abolishes the summit locks 
and the necessity for providing a supply of water to 
feed the canal; and it simplifies both maintenance and 
operation. But what of the cost and the delay! 

TECHNICAL DESCRIPTION OF THE "CZAREVITC H" I N  

ACTION. 

In the current issue of the SUPPLEMENT will b e  
found the first reliable and expert description of the 
sortie of the Russian fieet on August 10, and the dam
age received by the flagship "Czarevitch" from the con
centrated fire of the Japanese fleet. The article, which 
is a translation from the leading German naval jour
nal, Marine Rundschau. is marked by that detailed 
and careful observation which characterizes German 
literature of this kind. and it is accompanied by over 
a dozen illustrations showing by photograph and dia
gram the tactics employed by the combatants and the 
nature of the damage done on the "Czarevitch." This 
vessel, being the flagsh ip and at the head of the line, 
was made the target for the concentrated fire of the 
enemy, and she was struck by at least fourteen 12-inch 
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shells. The record of the damage done by a 12-inch 
shell that struck the conning tower shows how com
pletely a modern warship may be d isabled by a single 
well-placed shot. All the inmates of the conning tower 
were killed or disabled; the wheel was turned hard 
to port, and jammed in that position, causing the ship 
to leave the line and commence running in a circle; 
the compass was destroyed; the electrical wiring for 
signals was destroyed, and the engine room telegraph 
was broken. The smokestacks were so badly blown. 
apart, with consequent loss of draft, that the ship 
could only make four or five lmots, and this with a b ig 
coal consumption and the emission of vast volumes of 
smoke. In spite o f  the many hits made by 12-inch 
shells, the armor was nowhere penetrated, nor were 
any of the guns that were emplaced behind armor dis
abled. The article, which is too long for insertion or 
even lengthy review in the SClE:"!TIFIC AMERICAN. will 
prove particularly interesting as a study of ironclads 
in action. 

THE SEC ON D  EXTENSION OF T HE SUBWAY. 

The granting by the Rapid Transit Commission of a 
franchise for the construction of a subway below Sixth 
Avenue to Th irty-third Street, and below Ninth Street 
to Fourth Avenue, marks the second addition to the 
original rapid transit system, and it is logically the 
next extension that should be made. That portion of 
the s ubway now in operation serves Manhattan Island 
and the Bronx. The extension, which is under con
struction and about half completed, running from the 
C ity Hall in Manhattan to Flatbush and Atlantic Ave
nues in Brooklyn, connects the Manhattan system with 
Long I sland; and the extension for which franchises 
h ave just been granted will give similar connection 
between Manhattan and New Jer�ey. These two sub
ways will be practically extensions of the New Jersey 
trolley system, connection being made by way of the 
tunnel below the North River from Jersey Citi\' to 
Christopher Street. The New York & Jersey Rail
road Company, the builders of the tunnel, will extend 
their lines as a double track system from the tunnel 
terminus at Greenwich and Christopher Streets JJelow 
Sixth Avenue to Thirty·third Street and from the same 
terminus to Fourth Avenue. The franchises will run 
for a first period of twenty years, and then there will 
be a re-valuation of the terms on which they are to be 
continued. The tunnels are to be 40 feet below the 
fwrface, to permit the building of municipal sub
ways above them, and the entrances will be made 
under private property, so as to avoid the encroach
ment of entrance kiosks upon the sidewalk space. The 
city reserves the right to acquire the tunnels at the 
end of twenty years at an appraised value. 

A new method of laying electric cables has been 
adopted in the Poplar district of London, in l ien of the 
genera! system of inclosing the cable in an iron or 
earthenware conduit. The cables are laid separately 
in a corresponding number of light steel pipes. These 
pipes are coated upon the exterior with a special pre
paration in which paraffin wax predominates. They are 
made in 5-foot lengths, and are jointed by ends which 
screw into one another, leaving a flush surface, until 
a tube of 200 feet has been formed. This length of 
tubing is then laid in the trench, and covered all round 
with a layer of concrete, which is allowed to set. This 
accomplished, the steel pipes, which only serve as a 
mandrel on which to form the concrete duct, are with
drawn by the appl ication of steam, which is driven into 
them under pressure. The heat thus applied melts the 
preparation around the pipes, and as this  also acts as a 
lubricant, the pipes can be withdrawn quickly and eas
ily by winch and rope. As each 5-foot section of pip
ing is withdrawn, it is unscrewed and coated again for 
further use. By this ingenious process a concrete con
duit of perfectly symmetrical form is  obtained for the 
accommodation of the cables. These are drawn into 
the duct in the usual m anner, the lubricant remaining 
inside considerably facilitating the operation. More 
than 100,000 feet of cables have been laid in this man
ner in Poplar, the process having proved completely 
successful. 

.. , e  ... 
The French submarine "X" has been launched at 

Cherbourg. This vessel constitutes one of the three 
experimental submarine vessels known as "X," "Y," and 
"Z" respectively, in which efforts are being made to 
combine the a dvantages of the submarine and the sub
mersible, at the same time eliminating their disad
vantages. Though of the same type and class, the 
three vessels are not uniform or of the same dis
placement, being relatively of 168 tons, 213 tons, and 
202 tons. The submarine "X" measures 122.72 feet 
in length ; beam, 10.23 feet; and draft aft, 7.54 feet. 
The vessel will be fitted with electric accumulators for 
propelling purposes when submerged, and gas or vapor 
engines for surface propulsion. The latter engines are 
to develop 220 horse-power, capable of giVing a speed 
of 10,5 knots. 



THE H EAVEN S IN JAN UARY, 
BY GARnETT P. SERVISS. 

If you step out of doors about 9 o'clock on a cloud
less evening in the middle of January, and face the 
south, you will see before you the greatest of all  the 
constellations, Orion. It is more than h alf way from 
the horizon to the zenith, and just east of the meridian. 
Whoever wishes to become acquainted with the finest 
display that the heavens afford, will do well to begin 
by fixing clearly in mind the olltlines of Orion. It 
serves as a point of reference for the other constella
tions. 

The first thing likely to arrest the eye is a beautiful 
row of three second-magnitude stars, nearly three de
grees long, making the "Belt" of the giant figure which 
the ancients imagined h ere among the stars. The row 
s:opes downward to the left. Above it, in a d irection 
at right angles to the line of the Belt, and about nine 
degrees away, gleams a splendid first-magnitude star 
of a slightly reddish color, Betelgeuse, or Alpha Orion is,  
while on the lower side o f  the Belt, and a t  a similar 
distance, is another first-magnitude star, of piercing 
whiteness, Rigel, or Beta Orionis. Betelgeuse is  in 
the giant's right shoulder, and Rigel shines on h i s  
uplifted foot, as  Albrecht Durer drew t h e  figure 
for Flamsteed's Celestial Atlas. 

Another second-magnitude star seven or eight de
grees west of Betelgeuse marks the left shoulder. It 
is named Bellatrix, or the Amazon Star. A few de
grees ahove a line drawn from Bellatrix to B etelgeuse 
is  a little group of stars indicating the head. 

Below the Belt, hanging straight down, nearly in a 
line with the head, appears another short row of small 
stars, the middle one of which has a hazy look. This 
is the Sword, and a telescope enlarges the hazy star 
into the grand Orion Nebula. About five or six de
grees to the left of and below the point of the Sword 
is a lone third-magnitude star, Saiph, in the right 
linee. Betelgeuse, Belatrix, Rigel and Saiph mark the 
corners of a large trapezium, in the middle of which 
shines the Belt, and having once recognized this con
spicuous figure, the observer will ever after know 
Orion. 

Now, continue with the eye the line of the Belt down
ward and eastward, and at a distanc e  somewhat more 
than twenty d egrees you will encounter Sirius, by far the 
brightest star in the heavens. When near the horizon 
it is ablaze with prismatic colors, but as it rises higher 
the colors disappear, except for stray flashes like the 
rays from a fine diamond, and it settles down to a cole! 
white core of luminous splendor. Prof. Newcomb esti
mates the actual luminOSity of Sirius as thirty times 
that· of. the sun, but its spectroscopic constitution is 
different, and it is  probably at an earlier stage of de
velopment. The striking figure formed by smaller 
stars southeast of Sirius marks the body of Canis 
Major, Sirius flaming in the mouth of the imaginary 
dog. 

Directly under Orion's feet is  the inconspicuous 
constellation of Lepus, the Hare. West of Lepus, 
wandering broadly over the sky, appears the long 
double-curve o f  Elridanus, the River Po, the line of its 
current being fairly well indicated by streams of small 
stars. Far over in the southwest, beyond the borders 
of Eridanus, is  Cetus, the Whale, not very conspicuous 
at this season. 

Returning to Orion and looking above him and west
ward, 'we see, almost overhead, Taurus, the Bull, 
whose. charge the giant is figured as withstanding, 
with uplifted club in his right hand, over B etelgeuse, 
and with shield of lion's skin spread over his left 
arm, and indicated by a sprinkling of faint stars west 
o f  Bellatrix. The "horns" of Taurus project over 
Orion's h ea.<i, and each is tipped with a fairly bright 
star in the Milky Way, which passes above Orion, from 
southeast toward northwest. 

The head of Taurus is  brilliantly marked by the V
shaped figure called the Hyades, whose brightest star, 
of the first magnitude, is  the celebrated Aldebaran. 
This star is red, of a deeper hue than Betelgeuse. In 
actual luminosity it  about equals S irius, but being 
much farther away appears less brill iant to us. I t  
may be remarked here that Rigel, according t o  New
comb's estimate, is  immensely greater than Sirius, and 
possibly exceeds the sun in light ten thousand times! 

But its distance is too great to be measured with our 
present means. 

West of the Hyades appears the sparkling cluster of 
the Pleiades, in the Bull's shoulder. Here the figure 
of\Taurus is abruptly cut off, and next westward 
comes Aries, marked by a pair of stars four or five de
grees apart. Beyond Aries Pisces extends to the west
ern horizon, with no conspicuous stars, but made not
able just now by the presence of the planet Jupiter, 
and by the advance of Venus from the sunward side.  

Away Overhead, north of Orion and Taurus, another 
brillillnt first-magnitude star, Capella, in the constella
tic;m ,Auriga, attracts our eyes. East of Auriga the 
stars Castor and Pollux, in Gemini, are seen shining 
about five d egrees apart. Castor is the more northern 
and fainter one. Below them is seen the brilliant lone 

star Procyon in Canis Minor. 
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]<�ollowillg the Milhy Way norlhweslwanl frOID Ca
pella we see first the bending row of Perseus, with 
Algol hanging below; then the W·;:;r!:tped figure of 
Cassiopeia; and south of Cassiopeia the row of second
magnitude stars in Andromeda, terminating in the 
northwest with the great Square of Pegasus. The 
Great Dipper is s een rising, bowl upward, in the north
east, while south of it is the S ickle of Leo. 

THE PLANET::>. 
Jupiter and Venus play the principal parts in the 

planetary display for January, and both are very brilli
ant. Saturn is also our evening star, but, having been 
in conj unction with Venus late in December, it is now 
drawing close to the sun and will disappear in his  
rays. early in February. 

To see Jupiter and Venus it  will be best to choose 
an earlier hour than that selected for the constellations 
-say between 7 and 8 o'clock Between 6 and 7 would 
be even better. 

Jupiter remains in Pisces, moving very slowly east
ward, but Venus which, on the 1st of January, is in 
Capricorn us, rapidly swings away from the sun, ad
vancing by the 15th to the center o f  Aquarius, and 
entering Pisces before the close o f  the month. She 
seems to be hastening to overtake her great brother, 
and her brightness grows from night to night as she 
hurries eastward. On the 1st she h ardly outshines 
Jupiter, but as more and more of her illuminated sur
face comes into view from the earth, and as, at the 
same time, she gradually draws nearer, her superiority 
in brilliance to h er really greater but more distant 
rival, will become strikingly evident. To watch these 
two planets through January will be an obj ect lesson 
in celestial motions. 

Mercury is in the morning sky, at greatest elonga-

WILLIAM GIL SON FARLOW. 

Newly-elected President of the American Association for 

the Advancement of Science. 

qon from the sun on the 22d .  Mars is also a morning 
star, in the eastern part of Virgo, rising about 1 A. M. 
in the middle of the month. 

THE MOON. 

New moon occurs on the 5th about 1 P. M .; first 
quarter on the 13th, about 3 P. M.; full moon on the 
21st, about 2 A. M.; and last quarter on the 27th, about 
7 P. M. The moon is farthest from the earth on the 
12th and nearest on the 23d.  The lunar planetary 
conjunctions occur as follows in Washington mean 
time: Mercury, January 4, 5: 52 P. M.; Saturn, Janu
ary 8, 8: 41 A. M.; Venus, January 9, 10: 06 A. M.; 
Jupiter, January 13,10:33 A. M.; Neptune, January 19, 
8:53 A. M.; Mars, January 27, 4:34 P. M.; Uranus, 
January 31, 9: 22 P. M. 

The interesting discovery of a "rill," or "crack," 
eighty miles in length, lying in the axis of the great 
lunar Valley of the Alps, is  announced from the Lick 
Observatory. This may have been the bed of a river. 

••••• 
WILLIAM GIL SON FA RLOW. 

BY MARCUS BENJAMIN, PH.D. 
Botany has always been a favorite study in this 

country, and there have always been masters to teach 
it. Throughout the English-speaking world ,  whether 
in our o wn country or abroad, the standard textbooks 
on botany are still those written by Asa Gray. Before 
Gray, John Torrey, whose, researches extended into 
other sciences as well, for he was equally distinguished 
as a chemist, was the great authority. These two men 
have filled the high office of President of the American 
Association for the Advancement o f  Science, and this 
year, at the Philadelphia meeting, William Gilson Far
low, one of Gray's pupils, and easily the foremost 
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will be inducted to that office, an election to which has 
come to be recognized as the highest honor that can be 
conferred upon a man of science in this country. 

Prof. Farlow was born in Boston, Mass., on December 
17, 1844, and after the usual preliminary studies enter
ed Harvard College, where he was graduated in 1866. 
He then spent four years in the medical department of 
that university, taking the d egree of Doctor of Medi
cine in 1870. Having determined to devote himself to 
the study of botany, he then went to E urope, where he 
spent some time under the celebrated Henri A. de Bary 
at the university in Strasburg, and later studied under 
Eduard Bornet and Gustave Thuret in Paris.  

I n  1874 he returned to the United States, and was 
appointed adjunct professor of botany at Harvard, and 
five years later was given the chair of cryptogamic 
botany, which place h e  sti:) fills, being now in length 
of service the senior professor in the Department o f  
Botany of Harvard University. 

I t  is d ifficult to speak of his many investigations, 
but they have been principally devoted to marine algffi, 
fungi, d iseases of plants, and kindred subjects, the 
results of which are included under the following 
titles: The "Potato Rot," which appeared in 1875; 
"Diseases of Olive and Orange Trees" a year later; and 
in 1880 he published a paper on "The Gymnosporangia," 
which was followed by "The Marine Algffi of New Eng
land" in 1881; then on "Some Species of Gymnosporan
gium and Chrysomyxa of the United States" i:1 1885, 
and d uring the same year one on "Some Injurious 
Fungi of California," in which State he spent nearly a 
year, and some notes on "Arctic Algffi" in 1886. 

Prof. Farlow h as made studies in his specialties for 
the United States Fish Commission and the Massachu
setts Board of Agriculture, the results of which have 
appeared in the reports of these bureaus. In tile 
prosecution of these investigations Prof. Farlow hJ.s 
traveled extenSively in this country and in Mexico, as 
well as in E urope. 

I n  recent years, especially since the death of Prof. 
Gray, h i s  professorial duties have largely increased, 
and his leisure has been devoted to the preparation of 
textbooks, especially one on Cryptogamic Botany wh ich 
has been long expected. Its exact title is to be "Intro
duction to Cryptogamic Botany, both Structural and 
Systematic." Prof. Farlow must also be credited with 
the a uthorship of the accounts of the "Progress of 
Botany" which have appeared in the annual reports of 
the Smithsonian Institution during the y ears from 1879 
to 1886. He also prepared the review of the botanical 
work of that institution that appeared in tlle sumptu
ous volume published in celebration of the completion 
of the first fifty years of the Smithsonian Institution 
in 1897.  

Prof. Farlow is an active member of many scientific 
societies both in this country and abroad, including 
the American Academy of Arts and . S ciences, and in 
1897 he received an election to the National Academy 
of Sciences. He represented Harvard in the gathering 
of scientific men in Glasgow in 1901, and on that occa
sion received the honorary degree of. LL.D. from ClO 
univerSity there. On the installation of President Van 
Hise of the University of Wisconsin; ·in 1903, Prof. 
Farlow was again made the recipient - of the honorary 
d egree of LL.D. 

He has been an active member of the American As
sociation for the Advancement of Science since the 
meeting held in Indianapolis in 1871, and was advanced 
to the grade of fellow in 1875. His interest and con
stant attendance at the meetings led to his election in 
1897 to the vice-presidency over the Section of Botany, 
and at the meeting held in St. Louis d uring convoca
tion week (1903-4) he was the unanimous choice of the 
members for the presidency of the association. 

In addition to John Torrey and Asa Gray, who served 
as preSidents of the American Association in the years 
1855· and 1871 respectively, George Lincoln Goodale 
presided over this great organization at the Indianapo
lis meeting in 1890, and now to these three great names 
in American botany his associates in science have re
garded the work of William G. Farlow as meriting his 
election to the highest h onor it i s  within their power 
to confer upon him. 

., . ,. 
TO OUR SUB SC RIBERS. 

This is the last issue of the year-the fifty-ninth of 
the SCIENTIFIC AMERICAN'S l ife. Since the subscription 
of many a subscriber expires, it will not be amiss to 
call attention to the fact that the sending of the paper 
will be disconti'nued i f  the subscription be not renewed. 
I n  order to avoid any interruption in the receipt of the 
paper, subscriptions should be renewed before the pub
lication of the

'· 
first issue of the new year. To those 

who are not familiar with. the SUPPLEMENT a word may 
not be out of place. The SUPPLEMENT contains articles 
too long for insertion in the SCIENTIFIC AMERICAN, as 
well as translations from foreign periodicals, the in
formation contained in which would otherwise be in
accessible. By taking the SCIENTIFIC AMERICAN and 
SUPPLEMENT the subscriber receives the benefit of a re

duction in the subscription price. 



MOVING A BRICK HOUSE BY WATEB. 
BY G. P. BLACKI8TON. 

A few months ago we described and illustrated the 
lifting of a large brick mansion one hundred and sixty 
feet up the face of the steep cliffs that border the Alle
gheny River, near Pittsburg. 

We now illustrate another reo 
markable feat of house-mov-
ing. 

The subject in question is 
the removal of a large two
story brick building, sixty 
years old, weighing over two 
hundred tons, from its former 
location at Sharpsburg, a 

suburb of Pittsburg, to the 
food product establishment 
of the H. J. Heinz Company 
in Allegheny, a distance of 
nearly four miles. This in 
itself is a very clever piece 
of work ; but to make it all 
the more wonderful, most of 
the work was performed upon 
the water. 

From the moment t h e  
house was lifted until it was 
placed upon its new founda
tion, there arose one com
plication after another. The 
long stretch of ground lying 
between it and the river was 
of such a soft, marshy na-

ture, apparently without bottom, that the building was 
constantly in danger of collapsing ; but even when these 

obstacles were overcome, and the house placed upon 
the shore of the river, a very severe flood rose, sur
rounding the house to a depth half way to the second 
story, and placing it in midstream. In order to pre
vent it from being washed away, the blocking and 

rollers had to be weighed down with immense beams 
and steel rails. The rushing waters abating sufficiently, 
the house was moved and lowered upon a large coal 
barge. This being done, and everything made ready, 
it was gradually towed down the Allegheny River, but 
due to the four low bridges between it and its destina
tion, the barge had to be scuttled b�fore passing each 
bridge, the water being pumped out afterward. To 
add to the excitement, it had to be lowered through 
a lock ; and even when the river trip was completed, 
three tracks of the Buffalo, Rochester & Pittsburg Rail
road had to be crossed within thirty m inutes. 

........ 
A SIMPLE POLARITY INDICAT OR FOR INDICATING THE 

NEGATIVE P OLE OF AN ELECT RIC C URRENT . 
As is well known to electricians, the operation of 

determining the poles of a battery is not always an 

A SIMPLE POLARITY I NDICATOR F OR INDICATING THE 
N EGATIVE POLE OF AN ELECT RIC CURRENT. 

easy one to perform. A galvanometer is perfectly 
wel l adapted for the purpose, but is not very practical . 
The trouble with pole-paper and common blue-print 
paper is that both have to be moistened. A simple 
pole-tester, which can be had from any good electri
cal supply house, is shown in the il lustration above. 
It consists of a glass tube closed at the two ends by 
a metal cap which is provided with a binding screw 
and a short internal metal rod. For the determina
tion of polarity, the apparatus is put in circuit, and 
the liquid that it contains immediately becomes red 
at the negative pole. After the operation is finished, 
the tube is shaken to cause the color to disappear. 

It is evident that after a certain number of 
determinations the liquid will have become too red to 
be any longer serviceable. All that has to be done 
in such an event is to empty the tube and fill it with 
fresh liquid. This very Simple, and consequently inex
penSive, apparatus is particularly well adapted for the 
use of automobilists, motorcyclists, and electricians, 
and, in general, of all those who, for one reason or an

other, have to determine electric polarities. 

Scientific American. 
A STRANGE HOME. 
BY CHARLES ll'. HOJ,DEB. 

A number of years ago a gentleman, who owned a 
farm near Baltimore, sent me word that he had a 

curiosity on his place which-he wished me to see; and 

; 

MOVING A BRICK HOUSE BY WATER. 

during my visit there he took me out into the field, 

leading the way to a clump of bushes, in  the center 

of which was a hole two feet across, from which 

smoke was rising. The owner whistled or made some 

Signal, upon which came first the woolly head, then 

the form of an old negro, who could well have posed 

as a gorilla,  so remarkable were his features. The 

man, it appeared, insisted on living like a gopher in 

this hole, which I was assured was about five feet high 

by ten feet in length, being protected from the rain 

by a wooden cover. The man was allowed this ground 

rent, and fed by the landowner. He built a fire in 

the hole, and existed in a smoke that would doubtless 

have '{illed a white man ; yet he l ived here winter and 

sumi'ler an existence far below that, of any cave 

dweller of which there is any knowledge, without the 

comforts, so to speak, of the gopher and other bur

row;ng animals, which have various apartments and 

sleeping rooms, warm and dry. 
The ground home suggests itself to numbers of per

sons as being already made. Holes or caves are 
utilized and adopted. Such a home of a very in

teresting native is to be seen on the 

island of Santa Cruz, off Santa Barbara, 
California. Here the oldest home on 
the island is underground, and has been 
occupied for many years. A yellowish 
sandstone cliff has been worn out by the 
wind and weather into rooms similar to 

those found in the various canons, one of 
which may be seen on the left of the 
accompanying photograph. The road 
passes directly along the cliff, and over 
the excavation, which is ten or twelve 
feet long and fifteen or more wide, form
ing a commodious room for the one man 
who has lived there, it is said, seventeen 
years. By cutting the top of the entrance 
away he formed an arch, even this re

quiring but little labor. The opening 
was then closed by boards and braced or 
supported by scantling, two uprights 
forming a door; all being neatly white
washed. On one side of the doorway a 
chimney was built of adobe bricks and 
mud, being on the outside after the 
fashion of the chimneys seen in Virginia. 
The top portion is a modern iron stove
p ipe, but a little rOof of shakes is built 
out from it to keep the rain from the 
mud, brick, and stone chimney. The 
earth has been l eveled twelve feet out 
from the door, and inclosed with a fence 
having a gate, all neatly whitewashed. 
Such is  the cave house of a modern isl
ander, whose dwelling is a cross between 
an ancient cave dwelling and a modern 
shanty. Earthquakes, and some heavy 
ones, have shaken the island. but have 
failed to affect it ; its roof is the solid 
cliff partly beneath the roadway ; and so 
far as creature comforts go, the occupant 
is contented in perhaps the strangest 
home of a white man in this country. 

• ••• • 

The gOld-mining industry in Lapland 
has been closed, owing to the bad results 
obtained. 

Novel Bridge Aero •• ihe Wear. 
A new double-deck bridge possessing several interest

ing features is to be thrown across the River Wear 
at Sunderland, England. The structure has been de
signed by Mr. C. A. Harrison, the engineer in chief to 

the North-Eastern Railroad, 
and is to be constructed by 
Sir William Arrol & Co., 
Limited, of Glasgow. The 
new bridge with its ap· 

proaches will measure one 
and a half miles from end to 
end. The upper deck is to be 
used for the railroad, while 
the lower level will be utlllzed 
for road traffic. This ar
rangement has been adopted, 
as thereby the gradients 
from the thoroughfares on 
either bank, leading to the 
bridge approaches, are facili
tated. The main river span 
will be of 350 feet, with a 
headway of 85 feet clear 
above high-water level at 
spring tides. There will be 
a 220-foot span on the south 
side, and two similar spans 
each of 220 feet on the north 
side, passing over shipbuild
ing works. 

One of the most interesting 
features of tIle work will be  

in connection with the sinking of the caissons to  
carry the masonry piers. The river c:1isson will have 
to be sunk to a depth of about 90 feet. The weight 
of the steelwork in the main girder span will be from 
2,500 to 3,000 tons. The girders are to be of the lat
tice type, and with a total depth of 42 feet. The main 
girders will b e  placed 26 feet apart, representing the 
width of the roadway. Upon transverse girders sup
ported upon the main lattice members, about 20 feet 
above the bottom boom, will be carried a double rail
road track. Sidewalks each 7 feet wide are placed on 
either s ide of the main girders, while gas and water 
mains are to be carried on the outer ends of these 
cantilevers.  The construction of the bridge will have 
to be carried out upon the overhang system, as accord
ing to the contract there is not to be any obstruction 
in the fairway of the river at any period of erection. 
The cost of the structure is estimated at $1,500,000. 

.f.,. 
A good formula for aluminium silver is: 3 parts 

of aluminium and 1 part of s ilver. This alloy is very 
easy to work. 

A 1,JODERN CLIFF DWELLER, 
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NEW A PPA RAT US FO R C HAMPAGNIZING WINE. 
M. Rene Ie Grand,  of Marcey, has recently invented 

a very interesting apparatus by which wines are rap
idly "cham pagni zed" without resorting to the com
plicated processes that have hitherto been employed. 
The apparatus is christened the 
"Moussogene" ("froth - generator"), 
and is used by the inventor for 
champagnizing his wines in order to 
render them salable at more remuner
ative prices. It consists of  a steel 
tube, which revolves upon a pivot, 
and to which are adjusted glass globes 
connected at each end by distributing 
valves of silver-plated bronze. Under 
these latter, through levers placed at 

the top and bottom of the apparatus, 
the bottles to be filled are compressed. 
These globes, which serve as carbonic 
acid collectors, are constantly sup
plied by a cyl inder filled with the gas. 

Scientific Americat\ 

near Zurich, an apparatus which is simple in design 
and which requires little supervision. 

The apparatus is made in sizes up to 30 horse-power 
for connection with a direct current circuit up to 
250 volts. A number of cells are connected in series, 

477 
openings in the plates into two separate pipes, by 

which they are conveyed into the s eparators together 
with the liquid. Here the gases are separated from 
the liquid, the latter being carried back by a common 
pipe into the chambers of the apparatus. Thus by 

means of the gas generated in the 

chamber an automatic circulation of 
liquid is effected as the circuit is 
closed. The electrolyte of  the appa
ratus is a 10 per cent solution of 
potash, in distilled water, which is 
not altered in course of operation; 
the decomposed water, however, must 
be replaced by distilled water.  As 
regards gas pressure, the normal 
construction renders it possible to 
supply gases under pressures up to 
2lh meters of water. 

When operated for a period of 
twenty-four hours, the apparatus 
must be cleaned about every eight 
weeks. No supervision is necessary 
during operation apart from the re
newal of water. 

An apparatus yields per kilowatt 
hour 168 liters of hydrogen, 84 liters 
of oxygen, decomposing 134 grammes 
of water. liI1hen used warm the out
put is about 8 per cent higher. Tem
porary overloads as high as 20 per 
cent are read ily supported. 

The wine, prepared in advance, is 
contained in a cask that communicates 
with the apparatus through a special 
tube.  Upon this cask is exerted a 
slight pressure of carbonic acid flow
ing through the tube. Th is pressure 
prevents access of air to the liquid 
and causes th e  latter to ascend to the 
bottle without any shock. Upon 
slightly opening the cock whereby the 
globes and bottles are placed in com
munication, and pressing the lever 
already mentioned, the carbonic acid 
immediately expels the air from the 
bottles and sterilizes them. The bot
tles are then filled by manipulating 
the cocks that break or establish com
munication with the tube through 
which the wine from the cask flows. 
The apparatus is then turned over 
so as to cause the bottle occupy
ing the upper position to take 
the place of the one occupying the 
lower. The wine, descending by its 
own gravity in a thin stratum of a 
wide surface, successively traverses 
the collectors charged with carbonic 
acid and flows frothing into the lower 
bottle. The operation is continued 
in the same way with the following 
bottles and consumes but 4!ii seconds. 

The saturation is so perfect, it seems, 
that the corking can be effected with
out any haste. This apparatus per
mits of converting still wines of all 
kinds into sparkling ones, and, at the 
same time, of preserving their par
ticular qualities. It is applicable to 

Admitting the Carbonic Acid Gas and Corking and Sealing the Bottles. As regards the purity of the gases, 
the oxygen is 97 per cent pure and 
contains a little hydrogen and car
bon monoxide. The hydrogen con
tains 99 per cent of pure hydrogen 
and about 1 per cent oxygen. 

other beverages, such as beer, cider, 
milk, etc. It has the advantage of being simple and 
practical for each. 

The claim made for it that it first sterilizes the 
bottles needs verification, since the carbonic acid, un
der the conditions in which it is  applied, can, it would 

seem, exert but a very 
slight antiseptic effect. 

---..... . -----
A NEW FO RM OF A PPARA

TU S FO R THE ELECT RO

LYSI S OF WATER. 
BY DR. ALFRED GRADENWITZ. 

The electrolysis of water 
by the electric current has 
been known for more than 
one hundred years, but 
not until the electric cur
rent could be generated 
on a more extensive scale 
and supplied cheaply was 
it possible to prepare 
oxygen and hydrogen on 
a commercial basis. 

At present water is de
composed in iron vessels 
having iron electrodes, 

alkali electrolytes being 
employed. Most of these 
apparatus, however, re
quire considerable space 
and are very inconvenient 
on account of insulation, 
elaborate connections, and 
gas pipes they require 
when a certain number of 
cells are connected in 
series. 

APPARAT US FO R C HAMPAGNIZING WINES. 

the electrodes of which are cast iron and arranged 
as are the plates of a filter-press. Between the elec
trodes are resistant diaphragms, serving at the same 
time to insulate and to stiffen the plates. The gases 
produced at the surface of the electrodes pass through 

A PPA RA TUS FO R T HE ELECT ROLYSI S OF WATER. 

The tension required per chamber 
of the cold apparatus is about 2.7 
volts. After the operation has gone 
on for about eight hours, the appa
ratus attains with about 60 deg. C_ 
(140 deg. F.) its maximum tempera
ture, when 2. 3 volts only will be re
quired per chamber. 

In order to produce 1 cubic meter 
of oxygen and 2 cubic meters of hy
drogen, about 12 kilowatt hours are 
necessary, the price of the gases being 
mainly dependent on the price of the 
power. The price of the power ac
cording to conditions prevailing in 
Germany varies from 0.2 cent per 
kilowatt hour in the case of economi
cal hydraulic power up to 6 cents and 
more in the case of a small stearn 
plant. When taking an average rate 
of 1 cent per kilowatt hour, 1 
cubic meter of oxygen (with 2 cubic 
meters of hydrogen obtained at same 

time) will cost 12 cents ; 1 cubic meter of hydrogen 
(with lh cubic meter of oxygen simultaneously ob

tained), 6 cents ; and 1 cubic meter of mixture. 4 cents. 
••••• 

Mylius Ericksen's expedition, after two years and a 
half spent in exploring 
Greenland, has returned 
with some valuable ethno
graphical and scientific 
records, the explorers hav
ing l ived with the natives 
and studied their langnage 
and customs.  The Erick
sen expedition was last 
heard from May 21, at the 
Danish colony of West 
Greenland,  where it had 
arrived after much hard
ship and suffering. Whal
ers which had arrived at 
Dundee on November 16, 
1903, reported that they 
had found the expedition 
on Saunders Island in a 

pitiable state of destitu
tion. Count Moltke, the 
artist of the expedition, 
was very ill at that time. 
The explorers, in the corn
pany of Eskimos, were 

l iving in a tattered tent, 
and their food was almost 
exhausted, their reliance 
being upon eggs, which 
were to be found in good 
supply on the island. 
They had only one gun, 
and had abandoned their 
boat and one sledge at the 
northern part of Melville 
Bay. The whalers left 

These drawbacks a r e  
avoided by an apparatus 
for the electrolysis of 
water designed by the 

Maschineufabrik Oerlikon Voltage, 65; amperage, 30; output per I;:llowutt-))OIJr: 168lrters of bydrogeu, 84 liters of oxygen, them supplies. 



THE LEBAUDY AIRSHIP CC  LE JAUNE." 

The es�ential characteristic of the "Lebaudy I I ." ("Le 
Jaune") as well as of the "Lebaudy 1." is stability. 
The idea of making airships stable by means of aero
planes, which is a characteristic of the Lebaudy craft, 

iE by no means new. I t  has been mentioned in pa tents 

on several occasions, uut it was only in the Lebaudy 

patent of May 8, 1903, that the means employed in the 
"J uune" for making the airship stable were brought 

forward for the first time-means which have certain
ly contributed to the exceptional stability of th is aero
stat. 

In this patent the Messrs. Lebaudy show the coex
istence of two species of plane surfaces, the one a 
horizontal, to establish a horizontal or flat stability, 
and the other a perpendicular plane, to endow the air
ship with constancy in the vertical plane. Although 
both species of planes are mentioned together, the 
means of producing the horizontal stability are the 
ones upon which the greatest dependence is placed. As 
a matter of fact, the efficiency of these planes increases 
with the velocity of the ship. Several planes for at
taining different positions have b een fixed upon the 
long keel, which formed a sort of a feathered tail .  
The direction of these planes, an d  even their surfaces, 

may be changed,  but not during flight ; otherwise they 

would constitute merely a bundle of little rudders. 

Here is an exampl e  of the construction of these direct

ing planes, destined to keep the ship upon an even 

keel. The make-up of the other planes is analogous. 

It must first be stated, however, th at the basket is 

soldered to a steel cyl inder, solidly braced and ren

dered non-breakable by interwoven steel wires, thus con

stituting a stiffening system of great strength. This 

cylindrical tube is of oval shape, having a diameter 

of 95 feet in one d irection and 19 .68 feet in the other. 

The directing plane, of which we shall now speak, is 

formed by a tube extending over a s emi-oval, sol dered 

upon lhe tube and made solid, in the same manner 

us the oval cylinder, by braces and steel wires. This 

plane is 95 feet long, with a h eight of 4.23 feet, afford

ing a surface of 172.16 to 193.68 square feet. It is 

situated about 16.4 feet below the center of gravity of 

the balloon, which will permit u s  to estimate its effici

ency. The p rospective "Lebaudy," which will make 

ascensions next year, will have, however, both fixe d  

a n d  movable planes, adapted to both horizontal and 

vertical motion ; moreover, the screw propellers will be 

provided with jointed wings. I t  must not be over

looked that the "Lebaudy I I ." is a trial ship, and that 

the pilot Juchmes must have at his disposal several 

means of procuring the requisite stability of his  ship 

during flight, so that h e  may choose that which offers 

the greatest advantages.  
The "Lebaudy I I . ," having no need of ballast, may 

without inconvenience make ascents of 6,500 feet, a 
circumstance that offers many considerable advan
tages. First of all, the pilot has more latitude in the 

choice of a more favorable current of air or in the 
avoidance of unfavorable currents. Again, from this 

height he can examine the surface beneath him, com

prised within a circle having a radius of 74.5 miles. 
Still another good quality possessed by the "Jaune" is 

that of preserving its shape. 

• • • 
Examination oC A pp l icants Cor thc P a na.n a  Can a l .  

On January 18, 1905, the Unitep States Civil  Service 
Commission will hold an examination to secure 
eligibles for vacancies. The pOSitions on the I sthmus 
of Panama to be filled under the.Isthmian Canal Com

mission are assistant civil engineer, instrument man, 
transit man, level man, rod :nan, chain man, helper. 

Assistant civil engineers must not be younger than 
25 nor older than 50. They will receive salaries rang
ing from $200 to $250 per month. Seven years' prac
tical experience in civil engineering are necessary, 
not less than one year o f  which must have been on 
civil engineering construction work A course in civil 
engineering will be taken as the equivalent to four 
years of this period. 

T�le age l imit of an instrument man is 25 to 50 
years ; the salary is $ 175 per month. 

The position of transit man carries with it a salary 
of $150 per month. Applicants must not be less than 
21 nor older than 50 years. Five years' practical ex
perience in the use of instruments and surveying 
is necessary. A college graduate's course in civil engi
neering w ill be accepted as the equivalent to three 
years of the period stated. 

A level man will receive from $100 to $125 per 
month. The age limit is from 21 to 45 years.  The 
requirements are th e same as for an instrument man, 
except that applicants will not be required to have 
had more than three years' practical experience in 
the use and care of instruments in surveying. Three 
years' study i n  a school o f  civil engineering will be 
accepted as the equivalent of two years of the required 
experience. After one year's satisfactory service in 
this grade, apPO intees will be eligible to promotion 
to transit man without further examination. 

A rod man will receive from F5 to $83.33 per month. 

Scientific AInerican 
The age limit is  18 to 40. Applicants over 20 years of 

age, however, will ue preferred in appointment. At 
least one year's practical experience in s imilar work 

i s  necessary. Two years' study in a school o f  civil 
engineering, however, will be accepted as the equiva
lent of this experience. 

The chain men must not be less than 18 or over 
40 years of age. The requirements of the examina
tion are the same as for rod men.  

Helpers will  receive $50 per month. They must not 
be less than 18 or over 40 years. They \ViIl be ex
amined in accordance with th e instructions governing 
the examination of rod men. 

The examinations for the various posts mentioned 
are open to all citizens of the United States who 
comply with the requ irements. What these re
quirements are, are stated in application form No. 
1312, which will ue furnished gratuitously by the 
United States Civil Service Commission, Washington, 
D. C. Form No. 1237 gives a l ist of places where ex
aminations will  be held, and likewise the subjects in 
which examinations will be conducted .  

------------� . .-. �----------
St. L o u i s  Fail" s Total. 

The official report of the Director of Concessions and 
Admissions of the Louis iana Purchase EXposition, 
made public, shows that the total recorded admissions 
for the period of the Exposition, from April 30 to 
December 1, inclusive, was 19,694,855, of which 12,-
804,616 were paid and 6,890,239 were free. 

The free admissions included from 20,000 to 30,000 
workmen who were admitted daily for several weeks 
to complete the work of construction of buildings and 
installation of exhibits. I n  the recorded admissions 
Sundays are not taken into account, that day having 
no relationship to the official admission records of the 
Exposition. 

The total admissions at the World's  Columbian Ex
position at Chicago were 27,539 ,041, of which 21,479 ,661 
were paid. 

• I e ·  • 
A mcrican Mosqu i t o  Externli natio n SOCie t y .  

Under the new title,  in place of "National," the 
second annual convention of the above .. named society 
occurred in this city and Brooklyn, December 15 and 16 
last, and a permanent Executive Council was chosen, 
consisting of the previous provisional council . The 
first meeting was held on the afternoon of the 15th 
at the New York Aquarium, where the process of 
mosquito hatching was shown by living examples, and 
the species of fish who swim near the surface and en
joy the mosquito  for food. The director of the Aquar
ium kindly provided these exhibits . After a few re
marks by the chairman and the read ing of reports, 
the greetings of the society were extended to Major 
Ronald Ross, M.D., of Liverpool, England, recipient 
of the Nobel prize for the discovery of certain relations 
between special species of mosquitoes and malaria. 

Mr. Frank Moss read an amusing paper on "The 
Criminal Indictment of the Mosquito." Suggestions as 
to the adoption of uniform State laws pertaining to 
mosquito extermination and State aid to boards of 
health were made and discussed. 

The evening session was held in the art rooms of 
the Brooklyn Institute in Brooklyn. Dr. L. O. Howard, 
of Washington, D. C., was to preside, but was prevented 
in consequence of a call elsewhere. A paper by Col. 
W. C .  Gorgas, M.D. , on the "Sanitation o f  the Panama 
Canal Zone," so far as mosquito extermination relates 
to it, was submitted and read, containing many prac
tical suggestions. "Diversities Among New York 
Mosquitoes," illustrated by numerous lantern slides, 
was the subject of an interest ing address by Dr. E. 
Porter Felt, New York State E.ntomol ogist. 

The third session began on the afternoon of Decem
ber 16 in the Brooklyn Institute rooms, presided over 
by Dr. John D. Smith, of New Jersey. 

Dr. Walter Wyman, Surgeon-General, and Dr. J. M .  
Roseneau, Director of the United States Wash ington 
Hygienic Laboratory, explained by means of striking 
lantern slides the "Methods of Examination an d Dis
section of Mosquitoes for Parasites." 

Dr. Thomas Darlington, Health Commissioner, made 
an address on "What New York City is  Doing and 
Might do Toward Mosquito Extermination ." 

The fourth session was held in the evening in this 
city in the hall of the American Institute on 44th 
Street, Vice-President Walter C. Kerr presiding. "The 
Mosquito Question," popularly and scientifically treated 
by Dr. Quitman Kohnke, president of the New Or
leans, La., Board of Health , proved to be a very enter
tai ning and instructive lecture. Living examples of 
the mosquito wigglers were projected on the screen, 
and the effect of oil  and permanganate of potash as re
gards extermination illustrated. It was shown that 
potash had no effect at all,  but that oil suffocated by 
stopping the air-breathing tube . Examples of the yel
low-fever mosquito were shown, and the method o f  
t h e  transmission of t h e  fever germ . taken from one 
fever patient to the' next victim, as well as the effect 
of the poison on the blood-corpuscles. The duties o f  
boards of health were well explained, and the absolute 
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non-infection of yellow fever by contact was proved. 
Altogether, it was a thorough explanation o f  the causes 
of the extension of yellow fever. The paper will  ap
pear in full shortly in the SCIENTIFIC A:.\IE ltlCAN S up
])LKl\IEN'I'. 

Mr. Cornelius C. Vermeule, C.E. ,  concluded the even · 
ing by an interesting paper on "The Relation of Mosqui
to Extermination to Engineering and Public I mprove
ments." 

. ,  . . . 
A utolnobile Notes. 

Following the example of the two English tests, 
M.  Maurice Fournier is endeavoring to run an Oldsmo
bile  runabout 4,000 miles in France. The start was 
made the 26th ultimo, and at the last report was pro
gressing favorably. 

Fifty miles in 48 minutes 3 9 1-5 seconds is  the fast
est long-distance track record that has ever been made. 
'fhis time was made at Fresno, Cal. , on the 13th inst., 
by Barney Oldfield on the Peerless 60-horse power 
"Greell Dragon" racer, and it was 7 minutes 2 4-5 sec
onds faster than the record made by a 'Vinton racer on 
October 19 last. .I n the course of the speed trial Old
field reduced by 2 seconds his former record for I G  
miles, thus making i t  14 : 03 , and placed the figures for 
25 miles at 23 : 38 1-5, which W�D a reduction of 20 4-5 
seconds.  

The Fifth Annual Automobile Show will be held in 
Madison Square Garden, this city, from the 14th to the 
21st of January. So great has been the demand for 
space this year by American exh ibitors that most of 
the foreign cars have been crowded out, and these 
will be exhibited in the hall on the top floor of the 
Macy building during the same week.  New York will 
consequently have two automobi l e  shows of the finest 
American and European cars at the same time, and 
that it will be a busy week for the sightseer and p ros
pective purchaser goes without saying. 

Following the successful completion of a 3 ,000-mile 
tour made in Great Britain by an Oldsmobile runabou t  
and touring car, Capt. Deasy, t h e  agent f o r  t h e  Swiss 
Martini car in London, undertook a 4,000-mile relia
bility run. The distance was successfully covered in 
22 days, and of the involuntary stops two of 8 and 9 
minutes respectively were d u e  to broken chain bolts; 
two others of 10 and 16 minutes were needed to thaw 
the lubricator ; and one of 8 minutes to clean the carbu
reter j et. The longest stop was that lasting 11 hours 
and 25 minutes, during which the differential pinions 
were replaced. The car was "officially observed" by 
members of the Automobile Club, and its performance 
w as certainly meritorious considering the time of the 
year. 

In order to always assure the immediate lighting of 
the acetylene headlights in an a utomobile, as well as 
to do away with the troublesome generating apparatus 
for producing th e  gas,  a seamless steel tank, heavily 
copper-plated and highly polished, and having brackets 
for readily attaching it  to any machine, has been 
placed upon the market. The cylinder is 20 inches 
long by 6 in diameter and weighs 20 pounds. One 
h ead o f  the cyl inder is sunken SUfficiently to allow of 
a pressure gage being placed in the space thus obtained 
at that end, while the gas is piped to the burners from 
the other end of the tank. This reservoir may be 
filled with 50 cubic feet o f  compressed acetylene gas 
a t  a cost of $2, and it  will supply two lamps fitted with 
one-half-foot burners ( th e  size generally used with 
8-inch refiectors) 50 hours. 

An international reliability trial will be  held in 
France from February 18 to 25. A total distance of 
1,400 kilometers ( 869.4 miles) will  b e  covered in stages 
o f  100 kilometers each, two of these stages of 62.1 miles 
being run off daily. E ach day's run will be from Ver
sailles into the country and back again. Entries for 
the test close February 1.  Two hundred points per 
stage will be allotted for regularity ; 250 points will be 
given for speed on hills per ton-kilometer ; 50 points 
for quickness in starting the motor ; while for stops for 
mechanical trouble of any kind or for the replenish
ment o f  water or fuel, 100 points per stop will be de
ducted, and 50 points per stop for tire trouble. The 
h ill-climbing and brake-trial tests will be sprung on 
the contestants unawares, so that they will have no 
preparation. All cars must carry their full load of pas
sengers. Points will also be given a s  follows: For 
comfort and elegance o f  the car and arrangements for 
protection against rain,  400 ; for accessibility of parts, 
200; for ease and speed in applying the brakes and for 
their  holding powers, 300 ;  for springs, 100 ; for protec
tion of mechanism from mud, 80; for ease of turning 
and absence of noise in changing speed; for fl exibility 
o f  engine; for absence of vibration when running or 
s tationary; for absence o f  smoke; and for position of 
muffler-50 points each. A maximum o f  200 point:. 
will be awarded in each class to the lowest priced 
vehicle .  The first three classes include cars not ex
ceed ing 1,000, 8,000, and 12,000 francs, and the fourth 
all cars above 12,000. No vehicle which does not cover 
the full 1,400 kilometers will receive an award. 
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Photographic llIethod oC Reproducing Pictures. 

To the Editor of the SCIENTIFIC AMERICAN : 

In reference to an article on this subject by Mr. 
Fairman in the SCIK:-ITIFIC Al\1ERICAN of December 10, 
the writer would like to make a few suggestions. 

The modus operandi given in the above article, in 
short, was to take the picture to be copied, and, after 
rendering it translucent by giving it a l ight coat of 
paraffine, to make a negative of common printing 
paper from it  by simple contact printing. Again, 
treating the negative thus made with paraffine, any 
number of copies of the original could be made from it. 

Now it  is evident that if the original picture or 
drawing is very valuable, a coat of paraffine would ut
terly ruin it, and where this is the case (as it was in 
the writer's experience) some other method should 
be resor ted to. The picture to b e  copied was an old 
pen drawing. It was first placed with its face side 
against the coated side of an ordinary "fast" dry plate. 
The two were then placed in a printing frame, using a 
piece of plain glass to hold them in contact. 

After exposure to ord inary lamplight, keeping the 
frame moving slightly to insure even exposure, the 
plate was given the usual development, resulting in a 
very good negative. 

Some very good prints were made from this nega
tive on aristo paper. 

If printing is carri2d to tho right point, very little 
of the effects of the unevenness in the texture of the 
paper of the original picture will show in the finished 
copy. 

Pictill'es to be copied by this method must possess 
considerable contrast in ordor to give best results. 

Morrill ,  Kansas. FRA�K E. POlSTER. 

.. . . I "  
'J'be Use of Kites for Meteorological Observations 

at Sca. 

To the Editor of the SelEN 'rIFlc A�'lImlCAN : 

Since the article entitled "Meteorological Observa
tories at Sea," in your issue of December 10, will be 
widely read and probably copied by other journals, 
it seems proper to point out that the credit for firs t 
using kites to lift self-recording instruments over the 
water belongs here, and not abroad. You say : "Prof. 
Hugesell, chief of the Alsace-Lorraine Weather Serv
ice, was the first to use kites to carry self-registering 
instruments aloft over the water. His first experi
ments on the Lake of Constance, in 1900, were fol
lowed by some very successful ones made by B erson 
and Elias on a trip to the North Cape." The following 
extract from Prof. Hergesell's report to the Interna
tional Meteorological Committee shows this statement 
to be erroneous. Prof. Hergesell says : " In July, 
1900, I had the idea of using the speed of a boat to cor
rect the wind conditions, and I made some experiments 
with a motor-boat [on the Lake of Constance] ,  but 
without raising an instrument. In the month of Aug
ust, 1901, Mr. Rotch, in America, was the first to l ift 
an instrument in nearly calm weather by using a 
steamboat which he could maneuver at will ." 

While the motion of a vessel had been used before 
to create an artificial wind, or supplement the natural 
wind sufficiently to l ift kites, I was ignorant of such 
experiments, and was led to try this method on ac
count of the impossibil ity, on some days, of getting 
here meteorological observations in the upper air. 
Accordingly, on August 22, 1901, in nearly calm 
weather, with the wind too light both on Blue Hill 
and at sea-level to lift the kites, the,·' were easily 
flown from a tugboat, specially charter0d by me to 
cruise in Massachusetts Bay, and bore the meteograph 
to the height of half a mile. So far as I know, the 
resulting records of the barometer, thermometer, hy
grometer, and anemometer were the first to be obtained 
from a kite flown from a moving vessel. To ascertain 
whetheI" kites could be flown from a steamship pur
suing its regular course, with an assistant, Mr. Sweet
land, I made tho voyage from Boston to Liverpool be· 
tween August 28 and September 5 , 1901; and, although 
nearly calm weather prevailed, the eastward motion 
of the vessel made it possible to fly the kites, with the 
attached meteograph, on five of the eight days occu
pied by the voyage. These instrumental data were 
probably the first at a considerable  altitude over the 
Atlantic Ocean, and showed that in this way observa
tions might be 8ecured in all weather conditions, s e
vere gales only excepted, provided the steamer from 
which the kites are flown is so maneuvered as to bring 
the wind to a suitable velocity. An account of these 
experiments was given in Science, and the observa
tions themselves were published with the Blue Hill 
observations in Vol. XLIII., Part III.,  of the "Annals 
of the Harvard College Observatory." I also presented 
papers on the subject at the Glasgow meeting of the 
British Association, in 1901, and, the next May, at the 
Barlin meeting of the International Committee for 
Sd"ntific Aeronalltirs , in both of which I proposed to 
extend the method to the investigation of the atmos
phere over the tropical oceans. 

Scientific American. 
My foreign colleagues were not slow to avail them· 

selves of the idea, for the followin/? summer Messrs. 
Berson and Elias obtained meteorological observations 
with kites on a voyage to Spitzbergen, while Mr. Dines 
did the same off the coast of Scotland. Prof. Koppen 
also experimented on the Baltic, where, in 1903, M. 
Teisserenc de Bort exceeded the great height of 19,000 
feet with kites flown from a Danish gunboat. Since 
1902, Prof. Hergesell has made monthly flights on the 
Lake of Constance, and this year he succeeded in in
ducing the Prince of Monaco ( wh ich I tried to do two 
years before) to employ the yacht, from which the 
Prince had been exploring the depths of the ocean, for 
soundings of the atmosphore. Some results obtained 
during a brief campaign in the Mediterranean and in 
the neighborhood of the Canaries are described in 
your article. 

This, however, is but the beginning of the work, for 
t"he whole region between the Azores and Ascension 
needs to be explored ; and soundings in these latitudes 
up to a height of two or three miles, through the dol
drums and trade winds, would help to solve some of 
the most important problems in meteorology and phy
sical geography. The following resolution, which was 
adopted at the Southport meeting of the British Asso
ciation, gives authority to my views : "The Interna
tional Meteorological Comm ittee, in accordance with 
the decision, at Berlin, of the International Committee 
for Scientific Aeronautics,. bel ieves that the exploration 
of the atmosphere above the tropical oceans, by means 
of kites flown from a special ly equipped steamship, an 
enterprise that was proposed by Mr. Rotch in 1901, 
is one of the most important meteorological investiga
tions to be undertaken in th e immediate future." 

To charter and keep in commission for several 
months a properly equipped vessel would cost about 
$20,000, and I have made an unsuccessful application 
to the Carnegie Institution for a grant to defray a 
portion of this expense. The investigation is certain 
to be undertaken before long, but it ought to be done 

by Americans, who have developed the kite as a meteo
rological instrument, and if any of your readers will 
enable me to procure a suitable steamer, or ocean
going yacht, I am ready to furnish the apparatus and 
personnel necessary to carry out the project. 

A. LAWRENCE ROTClL 

Blue Hill  Meteorological Observatory, Hyde Park, 
Mass., December 16, 1904. 

The Point of VieW" of SOBle ConteBlporaries. 

At this season of the year, when many subscriptions 

to the �C llcNTlFIC Al\IERICAN publications are expiring 

and renewals for the coming year are being received, 

a vast number of l etters are received by the Editor, 

which are often of a personal character, either com

mendin� or sometimes criticising the editorial work of 

the past year. Such leHers are always welcome, even 

the few which are received of a oritical character, 

provided it is seen that such criticisms are honestly 

given and with a purpose of improving the character 

of the paper itself. 
One letter was recently received from a subscriber, 

whose first subscription dated back to 1846. We have 
a number of subscribers whose subscriptions date back 
to the late forties and early fifties. 

The following letter, which was entirely unsolicited 
on our part, and which came in the ordinary course 
of a day's mail, was received from Mr. S. S.  Knaben
shue, Editor in Chief of the Toledo Blade : 

"It may be of interest to you to know that. since 
1871, I have been a regular reader of the SCIENTIFIC 

AllIEmCAN, and since its establishment, of the SCPPLE

ll'IEKl'. My five sons have been interested readers of 

both. Of these, three are deeply interested in scien
tific matters, and all engaged in electrical engineering. 

The oldest is an officer of the regular army ; the young
est, a boy in his fourteenth year ; A. Roy, the aeronaut, 

is my second son; Paul, who made the ascension in 
a gas balloon at the World's Fair in the interest of a 
wireless telegraph experiment, is the fourth son; Mark, 

the third son, is in charge of an electric l ight plant 
in New Mexico. 

" I  always had strong scientific l eanings, and it is 
an interesting question how much heredity had to do 
with the b ias of these three boys in that direction ; 
and how much was due to environment; that is, the 

regular weekly reading of the Scm:>'l'TFIC AJlIElllcAN' 

and SUl'PLI'�MEN'I'. As a purely personal opinion, rein
forced by the knowledge which a father necessarily has 
of his sons and their education, I unhesitatingly say 
that your publ ications have been the determining fac
tor, and I may say that the boys themselves agree with 
me." 

Such testimony as this, from one who himself feels 
the cares and responsibilities of ed itorial work. ii'! 
doubly appreciated. In similar strain comes a w ord 
of approval from the Editor of the Erie Fl'cho : 

"I regard the SCmN'l'U'f(1 AME){ lCA�T as absolutely in
dispensable to any newspaper office, or to any man 
who desires to keep in touch with the scientific prog
ress of the times." 

479 
Millinery " Chip." 

It is not generally known that many of the hand
somest summer hats worn by the ladies of this coun
try are literally made from wood "shavings." The 
finest examples of this industry are produced in 
Japan, these wooden ribbons appearing in many forms, 
some of which have almost the delicacy and sheen of 
satin, while others resemble soft and dainty crepes. 
Only about fifteen per cent of the chip is exported in 
the form of wood ribbons, the remainder being worked 
into what is commercially known as chip-braid, and 
which is employed in the same manner as straw braid, 
that is, for hats, basketry, and other fancy articles. 

The exports in a single year from Japan have 
amounted to over $650,000, the United States being a 
large buyer. The trade is steadily increasing, with a 
constantly-growing demand, as the industry is com
paratively new. While willow is  considerably used 
in Germany, the Japanese manufacturers employ Euro
pean poplar, spruce, Chinese cypress, cherry, buckeye, 
paulonia, false hickory, and some other kinds of wood.  
The chip is produced by planing with special tools, the 
shavings being about fifteen inches long, and one and a 
half in width. The leading forms are known as crepe, 
thin crepe, striped crepe, scaly crepe, crimped crepe, 
n etwork crepe, relief figures, pushed, undulated, etc. 
The product takes dyes readily, and is  so thin and 
flexible that daintiest effects in mill inery goods can 
be secured.  

There are about 120 establishments in Japan at 
present engaged in this industry, several of the largest 
sending superb exhibits to the St. Louis Exposition, 
where they received several gold medals. The Japan
ese government exhibit also contained quite a pretty 
collection of ladies' hats, made up in light and elegant. 
forms, some of which were trimmed with flowers, also 
made of chips in imitation of wild flowers of Japan. 

The annual production of chip-braid amounts to 
3 ,000,000 bundles, each bundle containing about fifteen 
yards, worth in Tokyo about 25 cents per bundle. The 
exports are largely to the United States and Great 
Britain, though the chip ribbons or shavings also go to 
Italy and France and to China. 

A F i n al Decision i n  the Knibbs Valve Case. 

Readers of  the SCIENTIFIC AMERICAN will doubtless 
call to mind the occasional reference made in its col
umns to the famous Knibbs patent suit, which has 
been pending for twenty-five years. A decision was re
cently reached by the United States Circuit Court of 
Appeals, which probably disposes of the case finally. 
By the decision the city of New York is absolved from 

paying about $27,000,000 in damages and at least $60,-
000 in costs. 

James Knibbs l ived many years ago in Troy, N.  Y, 
He claimed to have been the inventor of the relief 
valve which is now used on every fire-engine in the 
city of New York. A suit for infringement was be
gun in 1877 for the unauthorized use of the valve by 
th'e city. In a former suit the defense of laches was 
set up, it being contended that the inventor had not 
filed his invention for a patent w ithin the statutory 
time. The patent was sustained, however, on a final 
hearing granted on November 9, 1 8 81. The filing of a 
supplemental bill  and a demurrer thereto opened the 
entire case once more, newly-discovered points being 
the reason assigned for this procedure. 

Lawyer after lawyer has been employed in the case. 
Some have died while it was p ending. The case of 
Jarndyce against Jarndyce, of which Dickens wrote 

so eloquently in "Bleak House," seems a model of 
swift legal procedure in comparison with this ; and 
yet there are other patent cases on record which have 
been 'before the courts even for a longer time than 
this Knibbs relief valve litigation. 

. � . ,  .. 
'J'be C u rrent SUPI.]mnent. 

The current Sl'PPLE�lEN'l', No. 1513, opens with an 
article by our Berlin correspondent on a new offshore 
:\loating dock, which is remarkable in so far as it is 
provided with only one side wall .  Prof. G. W. Ritch
ey's excellent treatise on the modern reflecting tele
scope and the making and testing of optical mirrors is 
continued. A third installment of Prof. N. Monroe 
Hopkins' splendid series of articles on electro-chemistry 
likewise finds a place in the current SU PPLEMENT. The 
subject discussed is the theory of electrolytic dissocia
tion. The sortie of the Russian fleet from Port Arthur 
on August 10 is critically analyzed on the basis of de
scriptions furnished by officers of the battleship "Czar
evitch ." This is by far the most valuable account of 

a naval battle in the present war that has been pub
lished. The photographs show the exact nature of 
the damage sllstained, and diagrams are published on 
which the hits are plotted. Commander Peary's re
marIes on the North Polar expedition are concluded. 

• • • • •  
The black sands of the Quesnel River, in the Cariboo 

distriet of British Columbia. eontain some platinum 
and osmiridium. These metal s have not received much 
attention, owing to the difficulty of saving them. 



THE M OUNTING OF REPTI LES FOR M USEUM 

EXHIBITION. 

Representations of nearly every animal in exist

ence-and some of creatures that have been extinct 

for thousands of years-never cease to attract the in

terest and excite the admiration of the visitor to the 

exhibitions. The exhibits are not always mere re

productions of the animal they represent. In our 

larger museums, and especially in the American Mu

seum of Natural History in New YorK, the aim to a 

lesser or greater extent is to show the habits, environ

ment, habitat, and mode of existence of the subjects. 

These details are carried out with such skill and are 

so true to l ife that they are really works of art. The 

reproduction of the vegetation, soil, rocl,s, water, etc. ,  

is often a remarkable achievement, and it has been 

only in the last decade or so that this art has been 

so highly developed. 
We have become accustomed, from seeing the speci

mens which abound in the collections, to think of all 
such representations as stuffed, and we are quite sure 
that it is the taxidermist's business to stuff animals, 
as the derivation of the word itself would suggest. A 
glance into the studios and laboratories of the Depart
ment of Preparation, American Museum of Natural 
History, is sufficient to convince the most casual ob
server that some radical change has taken place in 
the field of taxidermy. It is no longer a stuffing of 
sldns ;  it has become a plastic art employing the very 

methods and devices of the sculptor's, 
studio. Instead of the chopped straw, 
excelsior, or the like which we look for, 
we find here boxes of clay, barrels of 

plaster, and the sculptor's armature of 
iron and lead framework, used to hold 
the heavy wet clay out of which he 
fashions his creations. The modern 
taxidermist has to be more than the 
term implies. He must be an artist, 
an anatomist, a natural ist, an artisan, 
a worker in clay, papier-mache, and 
plaster, and the success of his work de
pends to a great extent upon the skill 
with which he fulfills these various 
voca tions. 

Th e reproduction of reptilian life has 
always been a task of extreme diffi
culty. Slight defects that might be 
hidde'n under fur or feathers in an
other case are immediately apparent 
under the glistening, scaly covering of 
the snake or lizard. Besides, the pe
cuiar nature of the skin-its toughness, 
rigidity, its lack of what the taxider
mist calls "stretch," the tendency of 

the plates or scales to curl up and 
even fall out on drying-all formerly 

seemed to have combined with the anti
quated methods of taxidermy to render 
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�Iaking Sketch !Iodels from Life. 

Drawing the Prepared Skin upon the " Manikin." 
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any attempt to mount a snake a failure. So great 

have the difficulties seemed, that formerly most of 
these snake representations were mere plaster casts, 
made from the dead animal itself and colored in a 
manner as nearly true to, l ife as possible. The results 
of  thi s  method are not very satisfactory, and to-day 
in the best work in reproducing reptile life the actual 
skin is used. 

The methods employed in the mounting of reptiles 
in the Department of Preparation at the American 
Museum are based on two very simple ideas, and in 
these two respects differ from the old methods. In 
the first place, the snake or reptile of whatever kind 
is  modeled, and secondly the skin is never allowed to 
dry out. That these innovations in the manner of 
preparing the specimens are successful, needs no 
further proof than the groups on exhibition at the 

Museum. 
First the snake itself, if possible, or one of the 

same species, is usually carefully modeled i n  clay from 
life until, being studied with care, its postures, ac
tions, curves, and the modeling of its form are mas
tered. The illustration shows Mr. Klein of the De

partment of Preparation making clay sketches of a 

number of copperhead s. If a. group is to be con
structed, models of  the group are made until one that 
satisfies the w,orker is obtained. The sketch models 
show the surroundings and groupings, and are often 
very artistic. Furthermore, for the purpose of study, 

the dead snake or snakes a.re now posed 
in various positions .till  several that are 
considered good are obtained, and plas
ter casts are made of separate parts that 
need especial attention, for instance; the 
head and neck. When a snake curves 
its body, wrinkles are sometimes formed 
on the inner side of the curve ; and that 
the reproductions may be as nearly l ife
l ike as possible, casts of different curves 
are made, to allow the taxidermist to 
study them fully. This will give the 
layman some idea of the nicety of the 
work. 

When a sufficient number of casts 
have been made, the skin is removed 
from the body and prepared for mount
ing. The preparation consists of a tan
ning process, for which either a weak 
solution of sulphuric acid and glycerine 
or for more delicate specimens a solu
tion of tannic acid and glycerine is 
used. This latter, the glycerine being 
taken up by the moist skin, and after 
repeated applications nearly saturating 
it, has the property of keeping the 
skin moist to a slight extent and soft 

and pliable. It prevents the drying out 
and the incidental contraction and curl-
ing up of the smooth, scaly covering, to 

Plaster Casts for Study. Finished " Manikin." 

Removing the Skin from the Body of the Snake. Completed Specimen. 
THE M OUNTING OF REPTILES F OR M USEUM EXHIBITIO N .  
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which so much of the peculiar fascinating beauty of 
the snake is due. The skin is now subjected to a 
process of shaving down, which leaves it quite thin. 

The manikin upon which the skin is to be drawn 

and glued is begun. If the snake is a large one, the 
manikin may be built up 

upon a cast of the dead body 
of the snake posed in the 
desired position, or it is 
carefully modeled by hand 
to measurements taken from 
the specimen, plaster, papier
niache, and glue being used 
till the desired form is at
tained. The tanned skin is 
now tried on the manikin, 
and when the result is satis
factory is left on, the final 
touches being given after Fig. 1 .-0rganistrum. 
the skin is on, while the 
papier-mache is still soft, by pressing it into shape with 
the fingers. 

The glue in the papier-mache causes the skin to ad
here, and the specimen is ready to be added to the 
group. 

------------.. --,�.�,�-------------

THE HOW AND W HY OF T HE M ODERN KEYBOARD.-II .  
B Y  THE REV. F .  W. GALPIN, M.J . ,  F . L.S. 

( Continued from page 448, D �cember 17. ) 
In dealing with the keyboard as applied to stringed 

instruments, we have to retrace our steps, for al
though the manual of the organ and the keyboard of 
the pianoforte are now practically identical, their 
origin was quite different and distinct. The earl iest 
form appears about the ninth century, attached, 
strange as it may seem, to an instrument played with 
the bow or its substitute. Old medieval manuscripts 
anLi architectural adornments show us the organis
trum, of which an early example is 
given in Fig. 1, from a church in Nor
mandy. The strings, no longer vibrated 
by the bow, are set in motion by a 
rosined wheel, the handle of which one 
of the performers is turning. His com
I, anion maninulates the keys, which con
sist of six Ii, tie tongues of wood armed 
with a projecting spike or tangent ' 
whleh, wher pressed on the string, 
"stops" it in {hn same way as the finger 
on the violin. This same instrument is 
known ;n the p resent day as the vielle 
or hurdy-gurdy. Many attempts have 
been made to perfect the application of 
keys to bowed instruments, and Fig. 
3 represents one of thesp, . ailed the 
claviola ; but at pn seL l they are fail
ures, the delicate mov"ment of wrist and · 
arm being unattainable. Now if the 
huruy-gurdy key is forced sharply on the 
tightly-stretched string, a faint musical 
note is produced, merely by the percus
sion of the key tangent and without 
turning the vibrating wheel. We can 
not but suppose that this effect was ob-
served by the early musicians, and gave rise to the 

first form 0:' true keyboard-stringed instruments, which 
we can recogn ize shortly after 1400 A. D. under the 
names "manicordium" and "clavicordium." The keys, 
unlike those of the first organ keyboards, were not 

Fig. 5.-Harpsichord (XVII. Century). 
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hinged at the further end, but were "balanced" on a 
c enter pin, so that when the finger was placed on a 
key the other end rose, and being provided with a 
small tangent, something l ike those described above, 
struck the· string stretched immediately above it. The 

Fig. 2.- A .I<'retted Clavichord. 

clavichord continued in general use till the last C"Il'  
tury, and as a further proof of its primitive origin, it 
is interesting to remember that until about the year 
1720 several of these l ittle tangents acted on the same 

Fig. 3.  - Claviola. 

Fig. 4.-Virginal and Case (XVI. Century). 

set of strings, sometimes as many as four of them, 
so that when the note of the fourth key was being 
sounded, it was impossible to obtain the notes of the 
first, second, and third keys. A good example of the 
mechanism of these so-called "fretted" clavichords 

Fig. 6.-Cristofori Pianoforte. 
THE DEVELOPMENT OF THE MODERN PIAN O. 

is displayed in Fig. 2, the key shafts being cut at 
various angles to bring the tangents to bear on the 
required set of strings. Here too we see the "balanced 
key," and it seems most probable that this form was 
first used for the keyboards of the stringed instru· 

ments, and that toward the 
end of the fifteenth century, 

when the roller board was 
invented for the organ, as 
described in a previous ar· 
ticle, it was applied to that 
instrument, also completely 
superseding the " hinged 
key" except in the smaller 
instruments. 

Side by side with the 

clavichord, though perhaps 
originally of later inven
tion, we find in use through
out the middle ages a key

board instrument derived from the ancient psaltery, 
and under its varying forms called the spinet, virginal, 
or harpsichord. In all these the mechanism is almost 
identical. The balanced key, instead of having a 
tangent fixed at the further end, has in its place a slip 
of wood called a "jack" working in a grooved register 
and furnished with a small quill or "spine," hence, 
some say, one of its earliest names. When the key is 
depressed, the jack is raised, the quill plucks the string 
stretched above and sets it in vibration in the same 
way as the "plectrum" of the mandolin. As the quill 
is attached to a l ittle movable tongue, when it returns 
on the finger being removed, it repasses the string 
without causing it to sound. In Fig. 4 the l ittle "jacks" 
will be noticed under the railboard, which keeps them 
from jumping out of the instrument at the touch of 

too vigorous a player. In England this oblong form 
of the spinet was often called the virginal, being ex

tremely popular with young ladies ; in 
the sixteenth century, as shown in the 
illustration, the actual instrument could 
be removed from its decorated case. 
Fig. 10 represents a spinet of the same 
century, with a curious arrangement of 
the tuning pins immediately over the 
keys ( spinetta traversa ) .  Double vir

ginals are sometimes found, and a very 
rare and valuable specimen is depicted 

in Fig. 9. The two instruments are 
quite distinct, the smaller one, tuned an 
octave higher, being removed and placed 
on a table for performance. The harp

sichord, called also the clavicembalo, 
was always made in wing shape like the 
modern grand piano. Fig. 5 is an illus
tration of a seventeenth century instru
ment with one keyboard, while Fig. 8 
shows the two-manual harpsichord. Mrs. 
Brown's collection is fortunate in pos

sessing a three-manual instrument. The 
various keyboards had separate "jacks," 
and acted on different or additional sets 
of strings. Upright harpsichords were 
also constructed, as in the highly orna

mental specimen shown in Fig. 7.  The reader may 
have noticed in the illustations of the keyboards given 

in these two short articles, that in the older instru
ments on the extreme left of the keyboard there ap
pears to be an odd natural. The reason of this is as 

Fig. 7.-An Upright Harpsichord. 



follows : The lowest note of the earliest organs was 
B-natural, following the structure of ancient models, 
but a more popular use was discovered for this odd 
note ; for, as the old music required only th e scales 
with few sharps or flats, it was found that, at any 
rate in the bass, the keys for D-sharp or C-sharp 
could be dispensed with, and that by using these 
keys for B-natural and A-natural, with the odd 
natural for G, the compass of the instrument could 
be extended by a fourth. This is so in the double 
virginal (Fig. 9) , while in Figs. 2, 4, and 10 the 
lowest G-sharp and F-sharp are altered to E
natural and D-natural, the odd key at the end 
being not E' but C. This arrangement, known as 
the "short octave," did not cause much inconveni
ence so long as musical composition remained in 
this simple state ; but when other scales were em

ployed freely, it was found necessary to replace the 
old G-sharp or F-sharp keys in the bass. Hence 
arose those curious "cut sharps," often erroneously 
called quarter notes. The key being cut in two 
crosswise, the lower half of each note gave E
natural and D-natural, and the upper G-sharp and 
F-sharp. But ;.0 seldom were these lower acciden
tal s used, even at the close of the eighteenth cen

tury, that, in organs especially, the lowest C-sharp 
was often omitted. In the earliest known piano
forte keyboard ( Fig. 6) this, as will be seen, is 
not so. The keyboard then, as now, stands in its 
true proportion, though it has been extended from 
the four octaves of the sixteenth century to the 
seven octaves and over of our own day. That it is 
imperfect cannot be denied, for there are many 
more than thirteen appreciable sounds with in the 
octave, and at the best it can only be a makeshift. 
But if any of our readers have tried to master the 
wonderful "Janko" keyboard, or studied the elabo
rate proposals of even seventeenth century theorists, 
they will be thankful that the keyboard remains 
as it is .  Ars langa, vita brevis. And considering 
how short life is, it is fortunate for us that the art 
of practical music, intricate at its best, is  not entire-
ly removed from the range of human possibilities. 

The accompanying il lustrations are reproductions 
of photographs of instruments in the admirable col
lection donated by Mrs. John Crosby Brown to the 
Metropolitan Museum of Art in New York. 

Slaby's N eW" Indicator fo r Wireless Telegrapb y. 

Among the nUmerous instruments which are used 

for indicating electric oscillations one class may be 
distinguished by its great sensitiveness. To this b e

long, for example, the cohereI', the m icro-
phone in combination with a telephone, and 
the magnetiC detector. These are suited for the 

reception of very weak electric indications, 
and for that reason are used at receiving-sta
tions for wireless telegraphy. Another group, 
consisting of hot-wire ammeters, air-ther
mometers, sparking gaps, and the lilre, per
mits of quantitative measurement of the po
tEmtial and current strength, but is far in
ferior to the first in sensibility and is there
fore only used at transmitting-stations. 

Prof. Slaby has recently patented an indi
cator of electric o scillations of medium sen
sibil ity, the employment of which is very 
convenient and the manufacture of which, 
by reason of its simplicity, is remarkably 
cheap. The phenomenon which led to 
this new invention is as follows : When 
a strip of so-called "gild paper" was laid 
under the terminals of a resonator-coil, long 
l ightning-like sparks of greenish color were 
produced which were also visible in day
light. A simple closed oscillating circuit 
served as wave-producer. The effect due to 
the phenomenon was materially strength
ened when small sheets covered with barium 
platino .. cyanid crystals were brought under 
the terminals of. the resonator-coil, and the 
maximum radiation resulted when gold-leaf 
was rubbed on the fluorescent sheet. 

It has not hitherto been possible to ex· 
plain or determine the phenomenon with 
any certainty from a physical standpoint; 

In carrying out his idea, Prof. Slaby em
ploys an insulated copper wire of compara
tively thin cross-section, wound in a close 
spiral on a glass tube of about 0.75 inch 
diameter. The lower end of the copper wire 

preferably is conductively connected with a 
metal handle, which handle is formed by a 

metal tube drawn over the glass tube. The 
upper end of the copper · wire is connected 

with a fluorescent sheet, formed of a small 
sheet of paper which is coated on one side 
with barium platino-cyanid crystals.  Metal 
in a fine state of division is then applied to 
the rough crystal surface. This is accom-
plish ed by Tubbing gold-leaf on the crystal-
coated surface. Instead of the barium 

Scientific American 
platino-cyanid any other fluorescent substance can be 
used. Also instead of gold other metals can he em
ployed. Precious metals which are not subject to 
oxidation are used for the purpose. The fluorescent 
sheet made in this way is inserted at the upper end 

Fig. S.-Harpsichord (XVII. Century). 

of the glass tube, which is not wound with copper wire, 
and is by means of a stopper pressed from inwardlY 
against the glass wall .  

Supposing the copper-wire coil is in resonance with 
a neighboring vibration system and oscil lates in a 
wave of one-quarter the length of that of the primary 

Fig. 9.-A Rare Double Virginal. 

.Fig. 1 0,- Sl'illet (XVI. Century) . 
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system, while the end of the coil earthed by the hand 
of the person holding the rod forms the potential node, 
the upper end connected with the fluorescent sheet 
forms the point of greatest variation of potential, the 
fluorescent body becomes powerfully illuminated and 

easily visible in full daylight. In order to be alrle 
to use the indicator for determining the wave length 
or periods in an oscillating system in a practical 
and s imple way and make the earthing of the coil 
independent of the body of the person holding the 
rod, a tuning-rod of metal is provided, which is 
connected by a conductor with a plate, preferably 
of lead, serving for earthing the rod. In using the 
apparatus the plate is  laid on the ground, this fully 
sufficing for the establishment of a good earth con
nection of the rod, and then the rod is  moved along 
the coil until the fluorescent body is brightly illum
inated. A scale arranged on the coil allows the 
wave length or period at which resonance com
mences to be seen. It is understood therefrom that 
the adjoining OSCillating system from which the 
excitation proceeds oscillates in correspondence o-r 
with equal wave length. The scale can be united 
in various ways with the rod. It is preferable to 
indicate it with suitable colors on the wire wind
ing itself. The excitation of the coil by the sys
tem to be tested can take place in various ways. 
If the coil is brought very near to the vibration 
system, especially to the coils thereof, the excita
tion of the indicator-coil would take place by means 
of electromagnetic radiation, while in cases where 
the indicator-coil is held further removed from the 
oscillating system an electrostatic transfer would 
take place principally through the earth. 

In general, in all transfers inductive coupling be
tween the secondary coil and the system to be tested 
is shown to be essential, while d irect coupling, for 
example, by the conductive junction of the second

ary coil and the system is not advisable, and con
s iderable ETrors of ten to twenty per cent result 
therefrom. 

. ' . .  
A e t i o n  o f  Radium Upon the Organism. 

Dr. JUles Rehns contributes to our knowledge of 
the action of radium upon the organism in a 
memoir presented to the Societe de Biologie of 

Paris. He made the experiments with 10 milligrammes 
of pure radium bromide obtained from M. Giesel. The 
salt was contained in a small trough of ebonite which 
had a mica cover, so as to intercept the a-rays and 
al low the fJ and y to pass. On the healthy skin a 
direct application of the rays for 1 minute produces 

a slight red spot after 48 hours. This disap
pears in 12 days, leaving a light brown 
pigmentation. A 5-minute application to 
the back of the hand provokes a reddish spot 
at the end of 12 hours, which turns to a 
dark red in two or three weeks, with a 
raised surface. This becomes brown and 
then shrivels up, leaving a white scar. Re
peating the action in the same place brings 
about the same result and the second scar 
resembles the former. The effect differs ac
cording to the region of the skin. On the 
palm of the hand at the points where the 
skin is the thickest, he did not obtain a 
scar, but only a sl ight peeling of the skin. 
On the eyelid it produces a swelling of th e 
skin. The eye itself does not suffer at 
all, according to him, even upon an 
hour's application, during which he sees the 
fluorescence produced by the radio-activity 
of the different media of the eye. The au
thor made the experiments upon himself, 
but states that the results are likely to 
change greatly according to the individual. 
Thus in one case when placed upon the 
pharynx of another person, it gave rise to 
painful burns.  Radium is not to be used 
indiscriminately by phYSicians, and its im
proper use might cause grave consequences. 
As to the so-called anffisthetic properties of 
radium he fails  to flnd any such action by 
applying it to the extremities of nerves or 
along their path. In the case of the frog, 
sensitiveness to pain is not diminished by 
applying it on the skin or the main nerves. 

• f • I .  
Phosphate rock is  of organiC origin, large

ly derived from guano and decaying animal 
matter which contains phosphoric acid. In 
rainless regions such as the Peruvian coast 
and some of the Pacific islands, the guano 
may accumulate to great thickness without 
loss of soluble matter. In moist districts, 

however, the phosphoric constituents are 
dissolved out by percolating waters, and 
the solutions coming in contact with lime
stone may convert the latter into l ime phos-

phate. The phosphate deposits of Florida 

are thou�bt to have been formed in th is 

manner, 
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NI SSEN AND HI S " F OOL-KI LLER NO. 3." 
BY ORRIN 'E. DUNLAP. 

It may take time and the efforts of others to 
demonstrate whether or no Peter Nissen has left any
thing of scientific value in the ideas he entertained of 
traveling over land or water in a balloon-shaped ap
paratus such as that in which he lost his l ife in an 
attempt to cross Lake Michigan on Tuesday, November 
29 last_ Despite his failure to survive the journey, it 
is  evident that an apparatus such as he designed will '  
roll with the wind over land, water, or ice, but it 
is too early in the history of the device to determine 
in what field it might prove serviceable or useful. 
Man has already devised and constructed so many 
thi ngs in which one may travel, that this infant of 
Nissen's has not yet found its place. 

Considering that this  adventure of Nissen's was the 
first of the Idnd man has ventured to make, it is to 
be regretted that he lost his l ife in the feat. It is 
reasonabl e  to believe that he made the trip across 
Lake Michigan successfully, and that had aid been 
rendered him promptly on the Michigan shore, he 
would have lived to relate his experience. Even had 
the feat been performed at a season of the year when 
the weather conditions were more favorable for ex
posure, or more boats traveling up and down the 
lake, Nissen would in all likelihoo d  be alive to-day. 
Recalling the stories told of sea 
serpents, it mU.Jt be left to the 
imagination to conceive the story 
that a lake captain might have told 
had he been a witness of Niss'ln's 
strange craft rolling across the bow 
of his boat. 

Scientific AlDerican 

Radi u m  and Other Rare Elements in Mineral 'Vater, 
BY OT'l.'O MEYER, l'H�D. 

In an analysis of a water from an artesian well, 
bored several hundred feet into the granite of Rich
mond, Va. ,  called "granite lithia water," there w ere 
reported by me some ingredients which, it seems, have 
not been previously detected in mineral waters. They 
were cerium, lanthanum, d idymium, beryllium (glu
cinum) , bismuth, and also radium. While radio-active 
gases 'tre known to exist in many waters, the suppo
sition heretofore has been that radium, as such, was 
not in these waters. It is therefore considered neces
sary to give an account of the methods used in this 
analysis. 

It was found that the barium of the granite lithia 
water, isolated in the usual way as BaSO" was s l i ghtly 
but unmistakably radio-active. This in itself can 
hardly be explained otherwise than by the existence of 
radium in it.  I t  was deemed advisable, however, to 
look for all the additional proof that might b e  ob
tained in this case. Therefore 52 milligrammes of 
barium sulphate were obtained out of 550 liters o f  wa
ter, evaporated in 50-liter lots in china bas!ns. This 
sulphate was transformed into carbonate, which again, 
by treatment with HBr, was converted into barium 
bromide. This was subjected to a series of fractional 
crystallizations from solutions in water, acidified by 

The cerium group and glucinum were obtained in 
the precipitate by ammonia, which in a water analysis 
furnishes the iron and alumina. This precipitate was 
twice redissolved and reprecipitated. All the filtrates 
and wash waters together in a very large beaker were 
l eft standing for one or several weeks, when the pre
cipitate formed again and settle d  during this time, 
was combined with the previous precipitate. The 
whole was dissolved in HCI, nearly neutralized, an 
excess of ammonium carbonate (solid) added, after 
standing a d ay or more, filtered, and the filtrate boiled, 
when the cerium group (or most of it) and glucina 
are reprecipitated. The filtered precipitate was dis
solved in HCl, and the cerium group precipitated in 
slightly acid solution by ammonium oxalate. After 
one or several days' standing the earths were filtered 
and ignited.  What remained insoluble in HCl, and 
HCl and alcohol, was considered as ceria. In another 
lot the separation with chromic acid was resorted to, 
and lanthanum and didymium separated in form of 
fused nitrates 'by water. No attempt was made here, 
where we have to deal with faint traces only, to go 
beyond didymium and establish neo dymium and 
praseodymium. 

The glucina was separated from iron and alumina, 
which eventually passed through previous treatments. 
by the method described in Crookes' "S elect Methods," 

p .  125, as basic acetates, am
monium acetate being used instead 
of sodium acetate. The glucina ob
tained in this way was further ex
amined by boiling the freshly-pre
cipitated hydrate with ammonium 
chloride, which dissolved it, so that 
it could be reprecipitated. 

The quantitative determination 
was attempted, in all cases, but 
"traces" were reported in each in
stance, as the quantities are ex
tremely small. It  is of no use to 
test less than 100-l iter lots. The 
SUbstances were obtained in three 
successive lots. 

Peter Nissen believed his balloon
like apparatus had a value in con
nection with North Pol e  explora
tions. His first experiment with a 
rolling balloon pleased him. This 
first balloon was five feet long and 
three feet high. It had a shaft 
through its center, and on this he 
placed a car spring. He used a car 
spring because it was handy and 
convenient, and he felt it would 
slide from end to end, much the 
same as a man might move about. 
His experiments delighted him, and 
he decided to build the larger bal
loon, in the operation o f  which he 

The " Fool-Killer " Starting on Its Fateful Journey Across Lake lUichigan. 

Bismuth was obtained only in 
two successive lots of 100 liters and 
50 l iters, finally as chromate, which 
is better adapted for qualitative 
than for quantitative examination. 
As the quantities, however, agreed 
exactly, it  was reported quantita
tively, instead of "trace." lost his life. 

This balloon was made of heavy 
canvas, and when inflated was 3 8  
feet long a n d  2 2  feet in diameter. 
It had a porthole at each end, and 
through the center was a shaft 
about 12 feet long and 3 inches in 
diameter. Th i s  shaft was suspend
ed from cords fastened around the 
inside, on exactly the same princi
ple as the spokes in a wheel. On 
the shaft he arranged a sliding seat, 
so  that he could move toward the 
ends, hoping in this way to steer 
the big ball by throwing one end 
up in the wind to cause it to swerve 
as h e  desired, as the high end would 
offer more surface to the wind. 
Suspended from the shaft and be
low the seat was a cradle or a boat, 
where he contemplated resting 
when fatigued from riding on the 
seat. A two-inch hose was run 
through one end of the balloon to 
furni sh an air supply, a pump of 
his own invention being on the inside. "Fool-Killer 
No. 3 "  is the name he selected, h e  having previously 
built two boats for navigating the whirlpool rapids 
of Niagara, the first having been named "Fool-Killer 
No. 1," which was rebuilt and renamed "Fool-Killer 
No. 2." This latter boat was deserted and lost in the 
Niagara whirlpool on the evening of Thursday, October 
17, 1901, after Nissen and a companion had floated 
helpl essly about those rough waters for seven hours. 

It was 3: 10 P. M. November 29 when Nissen called 
from the inside of his balloon to set her free. Thirty
five minutes later the balloon had passed from sight 
of those at the foot of Ohio Street, Chicago, from which 
point the start was made. Late in the morning of the 
Thursday following Mrs. Sophie Koehler, the wife of 
a farmer l iving near Stevensville, Mich., found Nis
sen's body on the lake shore, and 200 feet away wa� 
"Fool-Killer No. 3," torn and wrecked.  The coroner's 
jury decided that Nissen died from exposure, the sup
position being that he had made an effort to reach 
shore, but was too m uch exhausted. He left no mes
sage, all reports to the contrary notwithstanding. As 
to his experience on the trip and when he died, there 
is nothing certain ; but as the air hose was broken, 
it aroused suspicion that his supply o f  fresh air was 
cut off at some point on the journey across Lal,e 
Michigan to eternity. 

Rolling the " Fool-Killer " Into the J�ake, 

NISSEN AND HIS " FOOL-KI LLER." 

hydrobromiC acid. Finally, there were 5 m ill i
grammes o f  a quicker crystallizing and 31 milli
grammes of a slower crystallizing barium bromide on 
hand. By an accident 4 milligrammes of the former 
substance were lost. The remaining 1 milligramme, 
wrapped in paper, was placed on a photographiC plate, 
side by side with 1 milligramme of the second sub
stance. After development it was found . that the spot 
caused by the first �.ubstance was considerably stronger 
than the one caused by the second substance .  The 
barium bromide, therefore, had become richer in radio
active substance by the fractional crystallization. We 
have then here the principal, if not the only, chemical 
characteristic of radium. 

In examining for radio-activity, the photograph iC 
method was used. The substances, either in glass 
tubes or wrapped in paper, were placed on a plate, 
which had been wrapped in heavy black paper and 
was kept carefully in the dark. Some experience in 
developing is necessary in these experiments, where 
only small and often faint spots are obtained. 

It is  of the greatest importance to keep in view 
that freshly-ignited radium loses its power o f  emitting 
fJ and y rays, which alone act on the plate. Within 
a month, however, the radium emanation is restored to 
nearly its original strength, and four weeks after a 
barium salt has been made, a test may be made. 

I n the course of the analysis of 
the water substances were met 
which possibly might be traces of 
other rare elements, and among 
tnese might be tho ria, zirconia, 
and platinum. No time, how
ever, could be given to a more 
thorough investigation, whether 
they really existed or not. Platinum, 
if it was such, was isolated from the 
sulphureted hydrogen preCipitate 
of a 100-liter lot, after the other 
metals had been removed, as min
ute black flakes, which, according 
to previous treatment, might be 
platinum or iridium. Cupeled 
with test lead they gave a minute 
non-yellow button, under suppos i
tion of existing platinum, of lead
platinum, too small for any exam-
ination. As platinum occurs dis
seminated in certain rocks in North 
CarOlina, it may be well to men

tion the matter for the considera-
hon of future analytical work. 

• t . ,  • 
Preserve Your Paper ... . 

By taking a little trouble, when a paper first comes 
to hand, it may be preserved to form a permanent and 
valuable addition to the reading matter with which all 
families and individuals should b e  supplied.  W e  fur
nish a neat and attractive cloth board binder, which 
will b.e sent by mail, prepaid, for $1 .50. I t  has good 
strong covers, on which the name SCIENTIFIC AMEIU

CAN or SCIENTIFIC AMEIUCAN S UPPLEMENT is stamped 
in gold, and means by which the numbers may be 
securely held as in a . bound book. One b inder may 
thus be made serviceable for several years, and when 
th e successive volumes, as they are completed,  are 
bound in permanent form, the subscriber ultimately 
finds himself, for a moderate cost, in possession of a 
most valuable addition to any library, embracing a 
wide variety of scientific and general information, and 
timely and original illustrations. Save your papers. 

. . . . .  
The greatest accumulation of coin in the world at 

present is that held by the Bank of France.  At the 
beginning of August this amounted, in round figures, 
to 2,702,292,000 francs in gold, and 1,125,920,000 francs 
in s ilver; a total of 3,828,212,000 francs, or $765,642,400 
III United States currency. 



THE EGYPTIAN PAPYRUS, PAST AND PRESENT. 
BY GUY E. MITCHELL. 

The papyrus plants of ancient Egypt are not all 
dead, though papyrus paper making is a long-lost art. 
As a beautiful ornamental plant the papyrus thrives 
to-day, and is perhaps destined to become a favorite 
along the banks of our warmer streams and rivers. In 
Florida or Louisiana in a noiseless electric launch the 
visitor may then glide up creeks and winding rivers, 
and drift back some thousand 
years into the dim and hazy 
days when the Pharaohs and 
the ptolemies and Cleopatra 
ruled the land of earliest civili
zation. 

In the days of paper-making 
Egypt, the banks of the Nile 
near the sea must have been 
covered with great stretches of 
this wonderful plant. The bass
reliefs on Egyptian monuments 
show the methods of this cul
ture, while the great Alexan
drian library with its half mil
lion long papyrus rolls, burned 
by the ruthless Mohammedans, 
gives an idea of the extent of 
its use. Alexandria w'as the center of its manufacture, 
and throughout the Nile delta were large plantations of 
this graceful and lordly plant. 

As late as the eighteenth century travelers in Egypt 
found the fellaheen or peasants making mats of papy
rus, although the art of paper making has been long 
dead. To-day you may search lower Egypt in vain for 
a single plume of papyrus, although on the upper 
reaches of the Nile you can still lose yourself in its 
dense forests, which everywhere line the banks of the 
sluggish river. The few plants now growing in the 
Ezlee Kieya garden in Cairo are said to have been im
ported there from Hamburg. 

It seems strange that a plant which OL oe played 
such a role in the world of literature anG history 
should have become so neglected that probably not one 
in ten thousand of the people of the United State,s 
could tell what it is like or would know it if they 
saw it, except that they would recognize a plant sur 
passingly beautiful. 

The papyrus of old Egypt would add an irresistible 
charm to our southern waterways. To enthusiasts 
on beautiful plant forms it were well worth a visit to 
Sicily just for a look at the miles of papyrus which 
overhang the Anapo River, as well as its source, a deep 
clear spring just outside the ancient city of Syracuse. 
It is difficult to conceive a more brilliant or more 
fairy-like sight than the thousands of smooth, slender, 
leafless stems, rising in graceful curves from the water 
to a height of fifteen feet and bearing at their summits 
feather-duster tassels of delicate green filaments. As 
the boat winds in and out among this multitude of 
smooth stems, or as you separate the tassels which 
nearly touch overhead, it is easy to believe yourself 
in a tropical forest, where all the tree trunks are bril· 
liant green and all the leaves are threads of but a 

lighter vivid hue. This wealth of papyrus on the 
Anapo is one of the most fascinating Sights in the 
world, and every year thousands of visitors make the 
excursion from Syracuse to view it. 

If the experiments which are 
being started with the papyrus 
by the Office of Plant Introduc
tion of the Department of 
Agriculture are as successful 
as Mr. Fairchild, the agricul
tural scientist in charge of the 
office, hopes, that plant may 
yet become a favorite orna
ment in Florida, where many 
streams like the Anapo are to 
be found, and where thousands 
of visitors repair annually to 
1001>: upon and enjoy strange 
plants and fruits and to thaw 
the cold and frost from the 
marrow of their bones. 

Recent excavations at Abusir 
have brought home the uni
versal importance of papyrus 
in illuminating many a darl>: 
spot in ancient history and lit
erature. In one of the graves 
at Abusir was discovered, on 
February 1, 1902, a papyrus 
roll containing a large portion 
of the poem Persai of Timo
theus. The papyrus was found 
in a wooden coffin stilI con
taining its corpse, together 
with a pair of sandals, a 

broken leather bag, a piece of 
rust-eaten iron, and a fragment 
of burned wood. All these ob-
jects are ]lOW at the Royal 
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Museum of Berlln, and the papyrus has been published 
with a transcription, paraphrase, comments, and a 

facsimile reproduction in heliogravure, by Prof. Dr. 
Ulrich von Wilamowitz-Moellendorff. The papyrus 
measures 18.5 centimeters in height and when unrolled 
has a length of 1.11 meters: It is inscribed with six 
columns of varie.d width and unequal number of lines 
in archaic Greek character!?, resembling the style of 
monumental inscriptions, so that in the opinion of 

Timotheus Papyrus� Column VI. 

Prof. Wilamowitz this papyrus represents the. old
est book known, antedating the founding of the library 
of Alexandria and the establishing of the Alexandrian 
book trade. The last four columns are Oil the whole 
well preserved, while the first column, not pfl'tected 
by covering, is crumbled into minute fragments and 
of the second column the lower half L for the most 
part destroyed. A narrow margin on the first column, 
showing traces of having been cut through, proves 
that only part of the scroll had been deposited in the 
grave. We have, therefore, in this papyrus only the 
latter portion of the work, . The fact, however, that 
J'imotheus names himself as its author and that it 
treats of the naval defeat of a Persian king suffices 
to establish its identity with the Persai of Timotheus, 
which celebrates the naval victory of the Greeks over 

What Papyrus Looks Like when Held Up to the Light. 

Papyrus Growing on the Banks of a River Near Syracuse. 

tHE EGYPTIAN PAPYRUS, PAST AND PRESEN'l. 
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Xerxes, the King of Persia, in 480 B. C. at Salamis, 
which was one of the decisive battles in the GrEeco
Persian wars. Timotheus was a celebrated poet 
and musician who was born at Miletus, Asia Minor, 
and died at an advanced age about 357 B. C. 
He was especially distinguished as a composer of the 
so-called "nome," an ancient song or ode in the epic 
style, consisting of a narrative interwoven with 
speeches of introduced characters, and sung to the 

accompaniment of the lyre by 
the poet himself on festival oc
casions in honor of some god. 
He is also recorded to have in
creased the number of the 
strings of the lyre to eleven, by 
which innovation he incurred 
the displeasure of the Spartans, 
who considered it to be a cor
ruption of music. But of the 
numerous compositions credit
ed to him by later writers only 
a few fragments survive, and 
of the Persai only three verses 
were known. The Persai is 
also in the form of a nome 
and was first recited at the 
Panionion festival in honor of 

Poseidon, about 398 B. C. The part of the nome con
tained in this papyrus begins with the principal sec
tion of the poem, the omphalos, comprising the nar
rative. The ships are fitted out; the battle begins; 
the vessels dash against each other; lances fly about; 
firebrands whirr in the air, setting the ships afire, from 
the glare of which the "smaraged" sea is reddened. 
The Persia!:. 11e8t is put to flight; one rich follower 
of the Per'''ian king battles with the waves, cursing 
the treacherous sea, and at last sinks while professing 
his hope lOr the victory of his king. Other Asiatics 
cling to rocks in the sea and bewail their imminent 
fate of death or captivity. At last panic seizes also 
the royal headquarters, and the king, under lamenta
tions, orders a general retreat of his motley army. 
The victorious Greeks erect a trophy to Zeus and cele
brate their Victory with dance and song. In the epi
logue the poet refers to himself, defending his inno
vation in music against the reproof of the Spartans, 
a.nd invokes Apollo to "give the people peace and 
blessing resting on the observation of the law." 

......� I , .. 

The GerJDan Naval Estimates Cor 1905. 

According to the recently published estimates for 
the German navy for 1905, several important additions 
are contemplated. Hitherto Germany has regarded the 
submarine vessel as being still in an experimental 
stage, but owing to the progress of development of this 
craft by other powers, a sum of $375,000 is to be de
voted to the purposes of carrying out exp&riments 
with a view to finding the most suitable type of sub
marine boat for use in the German navy. Special at
tention is to be devoted to artillery armaments, upon 
which $7,317,750 is to be expended. This represents 
an increase of $1,686,250. Owing to the employment 
of stronger armor plating for ships and the increased 
range of the guns of the navies of the other maritime 
nations, the power of the biggest and medium-sized 
weapons is to be considerably augmented. There is to 
be an appreciable increase in the quantity of ammuni-

tion carried by the battleships 
and armored cruisers. Fur
thermore, the lIghter guns de
signed fundamentally for repel
ling torpedo-boat attacks are 
to be considerably increased in 
their power, to render them 
better fitted for this work. At 
the same time a corresponding 
augmentation of the arma
ments of the torpedo boats is 
to be carried out, and a new 
and more serviceable type of 
torpedo boat is to be designed 
for the Imperial navy. 

--_ ........ ---

Experiments have been car
ried out by the fire brigade au
thorities of Manchester, Eng., 
with a new type of helmet. It 
is especially designed to facili
tate the penetration of dense 
masses of smoke. The helmet 
is equipped with incandescent 
electric lamps, while an air cur
rent is directed upon the eyes 
and nostrils to protect them 
from smoke. The equipment 
is completed with a telephone 
apparatus, so that the fireman 
when he enters a building can 
always maintain communica
tion with the force outside, 'Illd 
if necessary summon af,sist
aIlce. 
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RECENTLY PATENTED INV ENT I ON S. 

Of" General Interest. 

PUMP.-P. J. LEITHAUSER, Clarendon, Tex
as.  This Invention relates particularly to i m 
provements in p u m p s  f o r  raising w a t e r  from 
deep wellS, an obj ect being to provide a pump 
with novel means for centering and yieldingly 

holding the pump at any desired position in a 
well-casing and also to provide a simple means 
whereby the working parts of the pump may be 
readi ly raised from the well when it i s  neces

sary to make repairs.  

SEA'L'-BRACE.-C. B .  LIMER I C K, Mount Syl
van" Texas. The invention is an improvement 
in braces for spring-boards, such as spring
sea ts on wagons and the like. The brace pre
ven ts the seat from c areening in either direc
tion, will  avoid breaking the bolts which secure 
the springs t o  the seat, will  take up lost motion, 
and will  render the seat safe and secure. 

COMBINATION PEN C I L  - SHARPEN ER 
AND ERASER.-C .. PAYNE, Los Angeles,  Cal. 
'I'hls combination instrument Is formed from a 
single piece of metal and may easily be cut out 
and shaped up by machinery, and thus very 

cheap ly manufactured. There are n o  springs, 
screws, o r  sep arate knives in Mr. Payne's In
vention, which i s  an advantage i n  the durabil
ity of the article and in the saving of the 

original expense. 

CHAIR.-C. E. WHIPPLE
'
, North Charleston, 

N. II. 'L'he Invention refers to improvements 

In camp chairs or  stools, an object being to 
provide a chair so c onstructed that the seat 
may be readily raised or lowered a s  occasion 
may require and the back of which ' may be ar
ranged straight or at any desired angle or 
inc lination by the person while sitting in the 
chair. 

AH'l' I F I C I A L  LIMB.�S. J. HENRY, Prince

ton, Iowa. I n  this patent the Invention has 
reference to artificial Ilmbs,. The object of the 
Imp rovement is the p roduction of an artificial 
11mb which may be worn with comfort and 
which In use gives a certain elasticity of m ove
ment, p reventing shocks and jars to the ampu
tated 11mb. 

SPRING-SUPPORTED S I DEW ALK.-J. S. 
GREGG, Pomona, Mich.  The Invention has for 

Its purpose the provision of novel details  of 
construction for a sidewalk to be used by pe
destrians which render the sidewalk measurably 

resilient and adapt it  for service at any point 
where it  is  desired t o  locate a sidewalk, the 
resilience of the structure rende ring it easy 
to walk upon. 

'L'RES'I'LE.-I,. O .  CLAYBAUGH, Toulon, I l l .  
T h e  principal object i n  t h i s  c a s e  is  to pl'ovide 
a device of simple and durable construction 
which may be quickly and readily adjusted to 

different heights, which may be c onsiderably 
extended In length when necessary, and which 

may be folded into a very compact form for 
convenience In t ransportation. 

COMBINED LE'l'TER-OPENER, PEN C I L

SIIAHPENER, AND ERASER.-A. F. REBHAN, 
Syracuse, N .  Y. Mr. Rebhan' s  imp rovement re
lates t o  a combined letter-opener,  pencil -sharp
ener, and eraser ; and the object of the inven
tor is t o  provide a s m a l l ,  compact, serviceable, 

and inexpensive implement of the character 
specified which may be conveniently carried 
about and whic h  may be easily manipulated . 

DECOY-DUCK.-G. W. GREEN, Lincoln , Neb. 
'1'h e  intention in this Instance i s  the provision 
o f  a decoy which shall be light and easily 
taken apart for shipping and carrying ahout, 

thereby preventing the breaking of the pnrts.  

T o  these ends the invention consists of a duck 
the body portion of which i s  hollow, made of 
wood or fiber, and the head portion being of 
meta l ,  made hollow and readily attached to and 
detached from the body portion. 

Hard_are. 

WItENCH .-P. I!'. DURO S S ,  New York, N. Y. 
The purp ose of the inventor i s  to provide a 
wrench which is primarily a pipe-wrench, the 
said wrench being so constructed that i t  may 

be quickly and conveniently adjusted to take 
varions sizes of nuts or  d ifferent sizes of pipes 
and so that it will act with a maximum of 
p ower on the art icle gripped, but without a 

tendency to unduly muti late or mar the article 

C O M B I NA'L'ION-TOOI ... -A. P. BERGGREEN, 

Elkhorn, Iowa. 'rh is  tool embodies in its con
struction a carpenter's  pincers o r  p l iers, a nall
puller,  and a plurality of wrenches. An object 
of the invention i s to p rovide an Imp l ement ex
tremely 'simple in its construction, the arms 
and jaws forming the body p ortion thereof be
ing connected in such a manner that they may 
be easily separat e d  and each one of the mem
bers may be used as a wrench. 

Heat ing and L i g b ti ng. 
H O T-WATE R HEATING APPARATUS.-A. ,  

B. REC K , Copenhagen, Denmark. 'L'his inven
t i on relates t o  apparatus of that class In which 
steam i s  introduced directly into the water t o  

be heated. The subj ect-matter of t h i s  applica
tion is  a division of a prior application tiled 
by Mr. Reck. The object of the invention is  
the construction of an apparatus i n  which a 
very economical operat i on and exact regu la

tion can be obtained by the same low steam
p ressure that is now used i n  common house· 
heating .tearn hol l e rs.  

FURNACFJ-GRATE.-R. M. RmlI o .  Puerto 

Scientific American 

and form of the fire-bars constituting the same, 

the object being to provide a form and 'ar
rangement of fire-bar adapted for use in boiler 
and like furnaces burning small coal o r  the 
residue obtained by washing coal, with the 
u ltimate object of economy in fuel consump
tion. Although the bars are a less distance 
apart than usual with ordinary grates, the area 
for pa,ssage of air is  greater. 

CARBURETE R.-A. J. O ' SHEA, Fargo, N. 
D. In this c ontrivance the tluid-pressure In 
the supply-tank constantly tends to produce a 
tl ow through a partition-opening, and this w i l l  
continue until the level r i s e s  t o  an u p p e r  open
ing, . at  which the vent-pipe w!ll become closed 
and the tlow w i l l  consequently stop. As the 
tluid in the carbureter evaporates or i s  taken 
up by the passing air the level w i l l  fal l ,  free
iug the upper opening, when the tlow w i l l  r e
sume until the original height has been re
stored. 

Machines and III eehanical Deviees. 

ELEVA 'L'OR.-E . AL'l'MANN, Helena, Mont. In 
this instance the object i s  t o  provide an e l eva
tor more especially des igned for elevating grain 
and the like and arranged to take up compara
tively little room, to allow of conveying a large 
amount of material without requiring the run
ning of the e levator at a h igh rate of speed, 
thus insuring long life t o  the e levator. 

CONVER'L'IBLE LOCOMOTI VE AND STA
T I O NARY ENGINE.-M. H. KELLY and E. EJ. 
PLOUGH, Spokane, Wash. In this patent the 
I nvention has reference to engines and to the 
mechanism used in connection therewith, and 
the more particular object of Messrs. Kelly and 
Plough being to p roduce a type of engine suit
able for use as a locomotive or a s  a statlono:ry 
engine, heing readily convertible for this pur· 
pose. 

PrilDe Movers and Their Accessories. 

DEVICE FOR S E PARATING PI STON-RODS 
FROM CROS S-HEADS.-C. J. MCCARTHY, 
Mon�ton ,  :N ew B runswick, Canada. This inven
tion relates , to imp rovements In devices for re
moving or separating piston-rods from cross
h eads ; and the object i s  t o  p rovide a device of 
this  character of simp l e  c onstruction, strong 
and durable, and that illay b e  quickly attached 
to a cro ss-head and as readily detached there
from. 

ating switches which can be attached to an 
engine or a car of any kind and is intended to 
be so situated as to come into contact with a 
switch-operating m e chanism located between 
the tracks and automatically open and close 
switches. 

TRACK AND SWITCH SYSTEM.-W. R. 
THURSTON, Jacksonville,  Fla. In the pre sent 
instance the invention relates to a track and 
switch system constituting a safety device for 
use In connection with fast trains. The inven
tor's object is the p rovision of an automatic 
switching devic e which will  be  operated by the 

m ovement of a train to c l ose all switches to 
side tracks and keep the main track open. 

Pertaining to Vehicles. 

H O LDBACK ATTACHMENT ' FOR VEHI
C LES.-J. T. MILLEN, C laxton, Ga. The ob
ject of t h i s  invention I s  to provide an improved 
attachment for vehicle-shafts which shall be 
adapted for convenient adjlistment to accommo

date horses of different sizes and lengths. The 

main feature of this 
'
Improvement i s  the metal 

holdbaCk-bar, which enabl e s  the usual holdback

straps and b reechlng of harness t o  be dispensed 

with and also greatly e c onomizes time in hitch

ing up and unhitching. 

NOTE.-Copies of any of these patents wl I l  
b e  furnished b y  Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention. and date of the paper. 

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

will find Inquiries for certain classes of articles 
numbered in consecutive order. If you manu
facture these goods write us at once and we will 
send you the name and address of the party desir
ing tlie information. III every ease it Is neces
sary to give the nUlDber of" the i nquiry. 

M U N N  &: CO. 

Manne Iron Works. ChlCRIltO. Catalollu e  free. 

Inqnirl" No. 6341i.-For makers of a pneumatic 
carpet-cleaning apparatus. 

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

Inqnlry No. 6 3 4 6 . -Wanted. machinery for m ak
Ing wire novelties and articles similar to duplex safety 
pins. 

" U. S." Metal Polish. Indianapolis. Samples free. 

STEAM-GENERATOR.-P. E. LEROUX, 7 ra���':!Jlp��le rJlit� P-;-�g��i��e�� �;s��;f.!l�fIs�ppa-
Rue Sainte-Croix Arras, Pas de Calais,  France. 

Perforated Metals. Harrington & K ing Perforating 
This generator comprises one or more series Co .. Chicago. 
of horizontal water-drums , connected in series 
o r  in p a r a l l e l  t o  a steam-collector and a rranged 
above the fireplace, each series branched upon 

Inquiry No. 6348.-Wanted, information concern
ing stamping presses for wooden boxes, such as suap 
boxes, etc. 

a vertical drum and preceded by one or m ore Hand l e  & Spoke Mchy. Ober Mfg. Co., 10 BelI St., 
vertical water-drums In, the tlue. Upper part Gh8.Jli"rin Fall., O. 
of each drum is connec ted to the next hy means 
of a tube s o  that water arriving to the bottom f!ctJ'��rJf r.'�ar��r

49�!�r, 
the address of th e manU

of this tube I s  forced upward through the 
whole drum to pass into the next one. Horl-

Adding, multiplying and dividing machine, all  in one. 

z ontal drums branched u p on the last vertical 
Felt & Tarrant Mfg. Co, ,' Chicago. 

drum have means to circulate water in these Inquiry No. 63,r. O.-For ma" ers nf small tin hoxes, 
parts and prevent swell .  The same a rrange-

perforated a' one end, such as talcum pow der boxes. 

ment cools  surface exposed to tlames In drum T o LET.-Contract to make an article Similar to 

next to fireplace. safety pin. Box 337, Blairsville, Pa. 

Haihvays and Their Acce",sories. 

CAR-COUPLING.-F. KELLER, Al lentown, 
and D. BOWERS, Emaus, Pa.. 'L'his coup l ing Is 
simple,  strong an d  durable, the parts well pro

tected and not liable to be broken, and readily 
removable, the draw-head removable a s  a whole 
by withdrawal of its  p in, while both the 

knuckle and l ocking-block may be separated in 
a similar manner, with the head In position. 
Coaction between the locking-block and locking
arm of the knuckle and the maintenance of 
the latter in posit ion by Its spring prevent 
acclden tal di sengagement of the coupling by 
shocks . or upon grades. 

CAR-COUPLING.-C. A.  McKERAHAN, Wil
me rding, Pa.  Th is  Invention relates to coup
l ings of the Janney type. The object Is to pro
vide details of construction which are readily 
cast into form at m oderate cost, adapt the 
coupling for convenient and effective service,  
render i t  automatic I n  e ffecting engagement 
with , another coupl ing of same charac ter,  fa cil i 
tate detachment of two interlocked conplings, 

.and conduce t o  safety by p reventing the knuckle 

if broken from fa l l ing upon the track and pos
sibly cau sing derailment of other cars. 

DEVICE I!'OR HANGING AND OPE RATING 
CAR-DOORS.-P. J.  M C C ULLO UGH, St. Louis, 

Mo .  The purpose of this improvement Is  to 

provide a means controlled by a single lever 
for locking and unlocking the door and pl acing 
the door In and out of closing position and also 
t o  provide an auxiliary l ocking device capab l e  

of hei,ng u s e d  at w i l l  a n d  w h i c h  I s  independent 

of the le,(er, but serves to lock the lever 
against movement when the door i s  c losed. The 
Invention relates t o  an improvement I n  devices 
for hanging and operating car-doors, pa rticu
larly tlush doors for freight-ears.  

IIlquiry No. 63Ii l .-For m anu facturers of typo
gr�phica) m achines and accessories. 

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

Inquiry N o .  63 1i�.-For makers of steain engines 
from � to 1 h. p. 

Robert W. Hu nt & Co. bureau of consultation, chem

ical and p bysical tests and InspectiOn. Tbe Rookery, 
Chicago. 

Jnqnh' Y  IS o. 6 3 li 3 .-For makers of penn y slot ma· 
cbines, such a� punching, weighing and vending ma.
chines. 

If you wish to buy patents on Inventions or sell 

them, write Chas. A. Scott, 340 C utl er Building, Roch
ester, N. Y. 

T n q u i ry No. 6 3 1i4.-For makers of gasoline p.n· 
gines from 2fj to 50 h .  Po 

The celebrated U Horns by-Akroyd " Patent Safety On 
En�ine is built by the D.;, La Vergne Machine CompsL Y. 

Foot of East 138th Street, � ew ¥ ork. 

Inqu iry No . 6 3 � a .-For a steam rubber for remov
ing SKins from fruiLs. 

r have every facility for m anufacturing and market
in g hardware and housefurnis b ing sp :cial ties. 'V m. 

M cDonald , 100 Main st . .  East Rochester, N. Y. 
Inquiry N o .  63 iJ6. -For makers of m etall ic pack. 

i ng for am m onia pump rods, also for au instrument for 
testing aqua ammonia. 

We m anufacture anything in metal. Patented arti
cles. metal stamping, dies, screw mach. work, etc. 
M etal Novelty Works, 43 Canal Street, Cb icago. 

I n q uiry N o .  Ij3ii ,. .- For makers of or dealers in 
flexi ble w,ra screell. 

The SCIENTIFIC AMERICAN SUPPLEMENT is pub lish
ing a practical serles of i l lustrated arti cles on expel i· 
m ental  electro-chemistry by N. Monroe Hopkins. 

T n quh'y N o .  6 3 !) S . -For de alers in m achinery and 
supp lies for lau nd ries. 

Manufacturers of patent articles, dies, metal stamp .. 
ing, screw m achine work, hardware specialtieS, mach in

ery and tools. Qu adriga Manufactu ring Company. 18 
f'outb Canal Street . Cbicago. 

T n o ll l rv N o .  U a " 9.-For m akers of or denlers in 
bay-balmg machi _ f  s. 
DrnwiD,2's. Est im u t es . Too ls . Di es 

uerle8� 
HINTS TO CORRlllSPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

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

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

Buyers wishing to pnrchase any article not adver
tised in onr columns will be furnlsbed with �g�r:::.:

. 
of houses manufacturing �r cB; rrying 

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

Soientific Amerio •. n Supplements referred to may ' be 
had at tbe offiCe. Price 10 cents each. 
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(95 12) P. G. W. says : I have a braz
ing torch that I bought some time ago, but 
do not seem to get heat enough to melt the 
brass so that it will flow. I use common brass 
wire. May be i f  I used spelter It would be 
better. What per cent gasoline shou ld be used, 
and how should the articles be arranged when 
brazed ? Is it necessary for the p i eces to be 
brazed that they should be heated to a red 
heat ? A. You should be able to braze with 
your torch If you use spelter, which you can 
make by adding 1 5  per cent of zinc to  the 
brass that you are using. Also by placing the 
work on a piece o f  charcoal with a charcoal 
backing you should be able to braze with the 
hrass wire. You must heat the piece to be 
brazed to a red heat. 

(9513 ) O. K. says : A train a mile 
long I s  speeding a t the rate of a m i l e  a minute. 
A man is seated on the engine of the train, and 
another man on the rear car. 'L'he latter 
shoots at the man on the engine. Now, the 

question i s ,  does the bullet hit the man up 
front ? I forgot to add that the  b ul l e t  is  
a l so traveling a t the rate of a mile a minute.  
A .  Your Inquiry in reference to a gun fired on 
a moving train i s  c onstantly coming up. We 
have answered it six times in the SC IEN 'rIFIC 
AMERICAN within two years. You w i l l  find It 
in queries 8 8 2 3 ,  8 8 6 2 ,  8997,  9058, 9270,  fl433. 
Really the question i s  very simple. A gun 
will  send a ball  in exactly the same man
ner when the gun I s  in motion a s when the 
gun i s  a t  rest. The re I s  this difference : When 
the gun is  a t  rest, the shot has but one mo

tion ; when the gun I s  in motion, the shot 
has two or  more motions.  In the case you 
propose, the shot moves with the motion of 
the train, and at the same time w i th the mo
tion of the gun. With referen ce to the gun . 
it moves as If the train were at rest, and 
would hit a man a t  wh i c h  i t  was aimed a s  if 
the train stood still .  If you stood in a car 

and fired a t a man a t  the  opposite end of 
the car, you would expect t o  hit  him while the 
train carried you and the shot along in an
other motion. I f  you could hit  a man at the 
other end of a car, why ough t not a man at the 
other end o f  a train be hit a s  well ? The dis
tances and velocities which you give ha v (' 

nothing to do with the question .  They are 
but a relative matter. I f  a man could be 
hit .with one velocity, h e  could he  with an-

' 

other as we l l .  Then , too,  everybody on the 
earth i s  being carried in just the same way by 
the mot ion of the earth, and shots can be fi red 
and objec t s  h it a s  if the earth stood s t i l l .  
The w h o l e  m a t t e r  is  a v e r y  s i m p l e  o n e  t o  
understand if the fac t i s  seen a n d  under
stood that the gun affects the shot as If the 
gun stood stil l , and the train carries the shot 
a l ong also with a l l  t h e  m otion which the 
train may have. 

( 9 51 4 ) F. W. L. asks : The water 
fu rnished one town where I stop has such a 
percentage of a ir  in it ,  that when It is drawn 
at the spigots it has the color of milk. I t  is 
clear, pure mountain water. After standing 
two o r  three minutes, i t  becomes perfectly 
clear. What causes t h i s ? 'rhe reservoir is 
about two miles from the town, and has  a fa l l  
I believe o f  from t h r e e  t o  fi v e  hundred feet. 
How could this be remedied , In metering t h i s  
water, would t h e r e  be more shown on the 
register than actually received ? A .  All natura l 
water conta ins a i r .  nnder more p ressure it  

can h o l d  more a i r  than when under ordinary 
pressure. So when the water of wh ieh Y O Il 
write tlows from t h e  pipe and escapes from 
pressure, the contained a i r  expands and rises 
In bubb les.  No harm is done by the a i r  in 
the water. The a ir  can be removed from the 
water by having a tank a l i ttle way above 
t h e  town, Into which the water may flow from 

the reservoir,  and from whi ch the service p ipes 
wil l  take It into the town. 'i"!J e  small  weight 

GRAIN-DRIER FOR CARS.-J. J. SWAINE, 

Baltimore, Md. Mr. SwaiI1e's  inventi on is  an 
improvement in driers especially designed fo r 
use in drying the grain in cars. The Inventor 
is able to introduce air ,  heated or otherwi se, to 
t he body of grain at the bottom of tbe latter 
and throughout the area of the base of the 
grain, so the air circulating up through the 
mass of grain will thoroughly dry the same. 

Sheet, Wire a nd Rod Specialties (a\1 metal) 
StampIng, Spinning, T u rning and Screw Work of air in the water cannot make any appre-

Tin Plating, Nickel Plating, Bronzing. clable difference in the quantity of water 

SWITC H-OPERATING DEVICE.-W. 

THE W. S. BURN M FG. CO., NEW HAVEN, CONN. passing a meter. Nor should w e  th ink It  de· 

Inquiry No. 6360.-For manufacturers of holl ow 
sirable to reduce the pressure in the mains 

R .  shafting. for the sake of removing the a i r , since such 

Real, Cadiz, Spain. Mr. Rubio's Improvements THURSTON, Jacksonvi lle,  Ina.  In this patent a head as yon name will p roduce a p ressure 

relate to furnace-grates or the a rrangement the invention has reference to a device for oper- aJ��oi�J's:':;. 
6 3 6 1 .-For manufact urers of port- suffic ient for the best fire service. 



NEW BOOKS, ETC. 
FINANCIAL RED BOOK OF AMERICA. New 

York : The 1<�inancial Directory As
sociation, 1904.  Quarto ; pp. 3 8 8 .  

This book contains nearly 1 5 ,000 names of 
wealthy Americans, whose fortunes have been 
the products of one hundred years of industrial 
activity. All  persons estimated t o  be worth 
$300,000 o r  m ore are catalogued, the names 
being a l'l'anged alphabet ically, and divided 
under States and their varions cities and 
towns. With the full  name of each person is 
given the business and residence address, and 
the principal busines s and financial connections 
of the individual. No specific estimates of 
wealth are given, however. The book will be 

found of nse to those to whom a ready and 
reliable means of reference to wea lthy per
sons is a business necessity. 

ANTS AND SOME OTHER INSECTS. By Dr. 
August Forel, late Professor of Psy
chiatry at the University of Zurich. 
Translated from the German by Prof. 
William Morton Wheeler of the 
American Museum of Natural His
tory, New York. Chicago : The Open 
Court Publ ishing Company, 1904.  
8vo. ; pp. 50.  Price, 50 cents. 

Thi s  book presents in an able manner an in
quiry made by the author into the psychic 
powers of these small animals.  It  also can · 
tains an Appendix on the peculiarities of their 
olfactory sense. We heartily rec ommend it to 
naturalists, who will find considerable vaIn·

' 

nble inform ation in i t s  pages. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

December 20 , 1 904 
A N D  E A C H B E A R  I N a T H A T  D A TE 
[See note at end of Jist about copies of th ese patents.] 

Accordion lock. H. A. Price . . . . . . . . .  _ . . . . 778. 145 ' 
Acid, producing ::mlts _ of hydrosulfut'ons, A. 

Frank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  777. 669 
AL brakes in case of emergency , <levke for 

automatically applying, C. PUl'li:er . . . . .  778, 142 
Alarm. D .  B. Coates . . . . . . . . . . . . . . . . . . . . . .  778 . 0 1 0  
Aluminium, et c . ,  l't'dueing, H. S.  Blackmore 778, 100 
Automohile, ·V. Link . . . . . . . . . . . . . . . . . . . . . .  777, HG4 
Automobile sled, F .  Waltpr . . • . . . . . . . . . . . . .  778, 159 
Awl, s(',,{ing, A .  M .  Parker . . . . . . . . • . . . . . . .  778,066 
Axle, axletree, or the like, crunk ,  C .  H .  '1'. 

Brink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778 . 1 69 
Balls, manufacture of golf, C. T. K ingzett . •  777.H7!) 
Bandage supporter, catamenial, L. B .  Gree-

nan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  778,127 
Barber ' s  chair,  F .  De Fontps . . . . . . . . . . . . • .  777 , 847 
B a rIl construction, J. J. Dutt\veilt-'l' . . . . . . . .  777, 943 
Barrel, collapsible, A. A. ",VeekR . . . .' . . . . . .  777, 87a 
Barrel head fastening, Fay & Hill . . . . . . . . . 777, 887 
Basin holder, O. R .  Applegate • • . • • . . . . . . . .  777, 9fJG 
Battery, N. M .  Watson . . . . • . • . •  0 • • • • • •  0 • •  777, 985 
Bearing, fluid pressure, .T. W .  Macfarlane . .  777, 682 
Bearings, device for excluding dust from, E .  

778,181 
777, G7!) 
777, 788 
778, 191 
777, n:1!; 
777. 854 
778 , 1 95 

Einfeldt • • • . • . . . .  , . . . . . . . . . . . . . . . . . . . •  
Beater, mixer, and masher, S .  R . · Hillman . .  
Beet or cotton thinner, L.  II. Ireland 0 • •  0 .  
Belt deane I' and lubricator', J. B .  Hall • • • •  
Belt shifter, C .  Gelnay • . . . . .  0 • • • • •  0 • • • • • • •  

Bicycle loct::, .T. IIirschenfeld . • . . . . . .  0 "  0 "  
Billets, manufacture of. W" B o  Hughes • • • •  
Bin. See elevator bin. 
Bit brace ja\vs, J.  P. Bartholomew . . . . . . .  . 
Boll.Y loop, . M. vVoodhull . . • . • . . . . . . . . . . . • •  
Boiler firf�-hox, R .  Scbeliga . . . . . . . . . . . . . . .  . 
Boiler tube ('xpansion plug, G. Petel'�oJl . . .  . 
B0i101'S, tub'ular fire box for steam, W. N. 

Be� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bolster, body, n. G. li'loyd . . . . . . . . . . . . . . .  . 
Bolt, Moore & Hart . . . . . . . . . . . . . .  777, 086, 
Bolt tlH'('ad cuttpl' and wreIleh, combined, E. 

777. 057 
777,875 
77'(, 7 ti;j 
778. 068 

L. Coddington . . . . . . . . . . . . . . . . . . . . . . . .  778, 1 1 5  
Book, loose leaf, G .  II. )Tangel' . . . . . . . . . . . .  777, 798 Book, loos{' leaf, 'V. E . .T('nkinson . . . . . . . . .  777,900 Book, loose h'a£. "T. 1'.  Pitt . . . . . . . . . . . . . . .  778, 070 Book, manifolding cheek, .T.  H .  VE'sey . . . . . .  777, 705 
Booking' apparatus, A. �hedlo('k . . . . . . . . . . .  777, (jH�) 
Boring bar, 'V. N . .  Tohn . . . . . . . .  � . . . . . . . . . .  777,952 
Bottle eapping maehine hpan, O. H. Gillette 777, 784 
BottlE' easp and currier, R. Haermann . . . . . .  777, 7G!) 
n otth' making machine . . J.  Conde . . . . . . . . . .  778,209 
Bott

;�e
en�e

t
l�pp:�· . .  �����l�i

.ll.� . .  �����e
: . .  �' . . .  �1:�� 778, 20;{ 

Brakn shoe k('y blanks, machine for making, 
G .  I<�raser . . . . . . . . .  , ; . , . . . . . . .  , . . . . . . . 

Bral{(� Hhot� l<::<'ys, manufacturing, G. Fraser . 
Bread, \V. Biller . . . . . . . . . . .  , . . . .  ; . . . . . . . .  . 
Brick composition, fil'e, J.  A.udersoIl . . . . . .  . 
Briquet drier, continuous, C. M. Avery 0 • • •  
Buckle, ('rORS line, L. ID. Crandall . . . . . . . .  . 
Buckle for harness, pad skirt, W. A. Heiss . 0 
Building block, IPerguson & Kissdl . . . . . . . . •  
Burner, .J. D .  Green . . . . . • . • . • • . . • . . . . . . . . .  
Burner cap, A. S .  I.-yhnt' . .  , • . • . . . . • . . • • • • •  
Calculating machine, J .  �Tallmann . . . . . • . .  
Can controlling and separating apparatus, 

777, 893 
777 . !l47 
778 . 1 66 
777, 99[; 
777, 767 
777,940 
778. 0;)4 
778,024 
778 . 1 88 
777, 739 
777, 797 

Fellows & Hopkins . . . . . • . . • • • • • • • • • • . •  778,022 
Can opener, Church & Smith • • . • • • . • . . . . . .  778, 1 1 2  
Canister, C .  A. N orvell . . . . . . . • . . . . . . . . .  0 .  778, 000 
Canopy support, turnback, I. E. Palmer • . •  777 , 9 1 G  
Car bumper, "''' . V . •  Johnson . • . .  0 0  • •  0 0 0  • •  _ . 777, 95R 
Car coupling, IP. K altenbach . . .  0 • • • • • • • •  : : 778, 04� 
Car door fastener, 11\ .T. Lerch . . . . . . . . . . . . 777,7:38 
Car door', sliding, Sullivan & Renshaw .  0 . ,  777,819 
Car haul. L . . T. Robb . . . . . . . . . . . . . . . . . . . . . .  777, 747 
Car life-saving attachment, motor, B .  Lev . 0 778,198 
Car. mine. J.  B .  Bell . . . . . . . . . . . . . . • . . . . • . .  778,097 
Car part and making samp, E .  1 .  Dodds . . .  777, 944 
Car, passenger, H .  Uomnnder . . . • • . • . . . . . .  777.810 
Car, poultry, Judson & "Tatson . . . . 0 • •  0 • • •  777, 782 
Car step, extension , .J . A .  Halbrook . . . . . . . .  778 , 1 90 
Car switch mechanism, street , J. H. Fitch . .  777, 889 
Cars, cushioning device for safety attaeh-

mpnts for, R .  Lev . . . . . . . . . . . . . . . . . . . . .  778, 1 99 
Cars, fiexiblp rollpr for safety attaehments 

on motor, B .  Lf>v . . . . . . . . . . . . . . . . . . . . .  778 , 20 0  

2:����'ei��te��1'7· C�J(��a�r::;�:r ' : :  : : : : . . . . . .  : +++:��)� 
Carriage, doll ' s  or child ' s ,  Lloyd & Knudson 77R, 201 
Carriage, Rtorm, S . K .  Landis . . . . . . . . . . . . . 777. 95B 
Cash register, R .  P.  ThompRon . . . . . . . . . . . . 777, 982 
Cashier. mechanical, I. S. nemf'lIt . . . . . . . .  778 , 1 7 6  
CatamPJlial HDpli:llH'(' ,  II.  E .  Scott . . . . .  778,077 
Chair. See Barbpl" S chair. 
Chair, F.  De Fontes . . . . . . . . . . . . . . . . . . . . . .  777, !l41 
Chair foot IPst, G .  \V. Archer . . . . . . . . . . . . . 777, 766 
Chair foot rest. S. B. Saffell . . . . . . . . . . . . . . . 778. 074 
Chair ratchet, automatic reclining, A. Pav-

lish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Ch(lck controll(ld apparat.uR, A. Satterfh'ld . 
CIH'ck. non-el':l sable, Franklin & Sagp . . . .  . 
Oigarette machine, Paul & Hal'tliph . . . . . .  . 
Clt�vis, O. O. Bergh . . . . . . . . . . . . . . . . . . . . . .  . 
Clock, alarm, "'". E. Porter . . . . . . . . . . . . . .  . 
Clock eleetromotive devieE', D. Pf'rTet . . . . .  . 
Clothes line pulley, Des Noyers & Vohl . . .  . 
Clothes line reel, J. J. 'V n lter . . . . . . . . . . .  . 
ClothE'S line reel, A. R. Stevens . . . . . . . . . .  . 
Clothes line stl'eteher, C. K irkbride 0 • • • • • •  

Clothes pin, liJ .  'V . Sayle . . . . . . • • . . . . . . . . . .  
Clothes ponnder, R. 8 .  Sll Pldon • • • .  0 • • • • •  0 .  

<ClustE'r sockpt, .T I r. nale . . . • . . .  0 • •  0 0  • • • • •  

Clutch , F . . T .  L�'mh�y . . . . . . . . . . . . . • . • . .  0 • • •  

Clutch, starting, J 0 F. 'Vilkinson • • • • • • • •  , . •  

"l'i7 745 
777 :923 
778.026 
777 . 802 \ 
778. 098 
777, S64 
777. 974 
777 , 7 1 7  
777 . 822 
777,926 
778,045 
777,751 
777. 706 
777, (-)66 
777 . !Jln 
777, 9!1:l 

Scientific America.n. 

U St " Foot ana 
ar Power 

Screw Cutting A1��:tic Lathes 

Foot and Power Rnd Tnrret j,ath e,!> Plan. 
ers., Shaperl"1-, and Drill presses. 

SHEPARD LATHE CO • •  138 W. 2d St. Cincinnati, O. 

FREliCH-GERMAN 
SPANISH-ITALIAN 

Taught and Mastered Through t he 

'lShe Cushman Motor 
never disappoints. The least weight for thp power 
developed makes it the BE8'!' :gOA.T and AUTO MOTOR 
on the market. The New 1905 Model is bet
ter than ever. Th.: engine proper is valveless. The 

cylinder, water jaeket :lnd head are Ca!'t in one 
piece. It is th'l toilnplest as well as the m08t 
efficient. Holds lllany speed records. MAde 

�ingle. Double, Thre� and Four Cylinder. 
Prkesmake it econolIlwul. Cut shows 2 h .  p. marine, weight 7 5 Ib�. We make Auto "Mo
tors and Stationary Engines. Catalog Free. 
AGENTS \iV ANTED. 

CU8lDlAN MOTOR CO. 
N Street, Lincoln, Neb., U. S. A. 

8 LIGHT 

D Y N A M O 
$26.50 

Thfs machine i s  the regular hand machllle sup
plied with a power base, pinion, countershaft, etc., and can be worked as an ordinary power 

machine or taken from its base for use as a 
band machine. Length of pipe handled 
easily in small room. I11ustrated catalogue 
-price list free on application. 

DECEMBER 31 ,  1904. 

Coal briquets, making, J. W. Barnes • • • • • • •  778 ,096 
Coffne scouring and polishing machine, C. 

Abele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  777. 877 
Collapsible box. C .  F .  Ramsay • • • • • . • • • • • •  777, 695 
Collar, horse, H. A. �-'ollteine . . . . . . . .  0 • • • • •  778, 1,s4 
Collur stretching machine, J .  A .  r['aylor • • • •  778, 156 
Compositioll, H . •  J. Livingston . . .  0 • • • • • • • •  777,794 
COllcentrator, 'V. L. & F. S .  C ard . . . . .  0 "  0 777, 888 
Control system, ]I]. R .  Carichoff . • . . • . . . • . . .  777. 88:3 
Converter. reversible, C. Raapke . • • • • • • . • •  777,746 
Conveying apparatus, 'J\ S .  Miller . . . . . .  o . . •  777, G85 
Cooler or condemw l', also applicable for use 

as heater or evaporator, Grouvelle & 
ArljuemllOurg . . . . .  , . . . . . . • • . . . . . . . • • . •  778, 189 

Corn-husking machuw snapping rolls, L. 
Ilollaud·Letz • . . . . . . . . . . . . . • . . . • • . . • . .  778. 040 

Corn silker, F. S. U Ier.Y . . . . . . . . . . . . . . . . . .  777. 930 
Cotton picking apparatus, B .  R .  Heyward 777, 897 Couch, extensible box, F. IAnsmayer . . . . . .  777 ,965 Coupling device, auxiliary, S. G. rrhomson 777 928 Coupling shanl{, Hickey & \Yickens . . . . . .  o .  777:785 Culvert, C. W .  C a rter . . • • . . . . . . . • . . . . . . . . 777 . 7 1 4  Cupel, .T. C .  I��ox . . . . . . . . . . . . . . . . . . . . .  ; . . . .  777,725 Curtain fixture, II. H. Forsyth . . . . . .  o . . . . .  777 724 Curtain fixture, E .  E. Whitmore . . . . . . . . . • . .  777

'
762 Cut (.Iff actuating mechanism. P. B. Clarke . •  778 : 1 1 3  Cycle h u b ,  E .  Sachs . •  0 • • • • • • • • • • • • •  0 .  0 • • • • 777 , 8 1 1  

g��}��, m
e
O
t���' �dju!l��\�n .  til;.'��':-��;�lk· 0 'io'r' 778, 148 

J. Ritscber . . . . . . • • . . . . . . . . . . . . . . . • • . .  : 778, 147 Cylinder lubricator, C. B .  Allen . . . .  0 • •  0 • •  777, 765 Dehorning implement, cattle, .r. H .  �L FOl:-ck 777, 608 Demijohn, 'V. ill. Bro'wn . . . . . . • . . . . . • • . . . . . .  777, 7 1 a  Delltal separator, R. Walker . . . . . . • . . .  ; . . .  777 821 Derrick and excavator, combined, C .  Bishop 777
'
834 Diamond cutting machine, .T. de Minis7.ewski 778

'
059 n�splay article, II .  Wileox . 0 • • • • • • • •  0 • • • • •  778:208 DIsplay card holde,', F. W. Rird . • . • . . . . . .  777, 6ti8 Display card holder, C. C .  Goetz . . . . . . . . . . 778 029 

LANGUAGE 
PHONE

METHOD D�spl�y �ard, j ewelry, "Tebster & Cadwell 777 :823 
T H E  CURT I S  & CURTIS CO. ,  DlstnbutlOn system • . T. B .  Taylor . . . . . . . .  777. 8 66 

6 Garden St., BIIDGEPORT, CONN. 
Door operating appliance, F .  L .  Brewer . . . .  778, 108 Combined �'ith 

The Rosenthal 

Fra,tkal Lingnistry 

The Lates! and Rest Work of Dr. Riehard S. Rosenthal 
YOU HEAR THE EXACT PRONUNCIATION O F  
EACH 'VORD AND PHRASE.' A few minutes' pra.ctice 
several times a day at spare moments gives a thorough 
mastery of conversational }'rench, German, Spanish, or 
Italian. 

Send jar test'imonials, booklet, ana letter. 

International lJanguage- Phone .J'Iethod, 
1101-(;, lUetropolis Bldg., Broarlway and 16th St.j N.Y. 

We have never 

been asked 

to take an 

engine back. 

JAGER 
MARINE I ENGINES 

are of 4: cycle type; -sp::e::e-:;'d-:c�m�'t�ro:;l-:a�p�pr::o�a::1ch:-:e::;d-:b::'y:-n:::o:-:ot:;:h:e,:-1 
make; run smoothly and reliably at speeds varying from 
100 to 700 revolutions per minute. 

STANDARD S I Z E S ,  
1 Cylinder, 3 h. I" £) h. p .  3 fJlinder, 10 ho p. 15 h .  p. 
2 Cylinder, 'i h.  p. 10 h. p. 4 tylinfler, 14 h. p. 20 h. p-

Orders are now being taken for spring delivery. Order 
early and avoid delay. 

CHAS • .I. JAC E R  CO.,  1 88�8 High St., Boston, M •••• 

Capt,  T. S.  B�-',DW I N 'S 

A i r  Sh i p  "Arrow" 
which gave the remarkable 
exhibitions at The World's 
Fair, St. Lo uis, was pro
pelled by a 1 eQular Uurtiss 
Double CyUndtr. Air-Cooled 

g¥c��;;06y������r �a;t
ad�J: 

G. II. Curtis'; Mig. Co. 
HAMMONDSPORT. N. Y. 

Hydro� M t Carbon 0 ors 
H .ad less  Se If·Contai  ned 
It is as easily controlled as  a steam 
en�ine. Variable sparker. The 
only perfect moderate priced 
launch engine on the market. 
Let us convince you. Write 
to-day. 
(;:')'Ullt�}�erri� Co., Troy, N. Y. 

EveryMechanic 
Should Own It. 
which is thoroughly up-to�date. 
l>ages and di scount sheet. 

I Sent by mail for 25 cents. 

1{ON TGOMERY & .  CO,. 
105 }�u1tOJl St., New \7 orl,;: City . 

For Business or Pleasure 
P U R C H AS E  

Dl'Hft tree. H. r.r\ Reeder . . . . . . . . . . . . . . . .  778 072 Drafting instrument, isometric, P. Barnes 777 :770 ])l'�n:vf'l's supporter, I. Blum . . .  0 • • • • • • • • • • • • 777, 879 ])1"1'''' • •  J. J. Murphy . . . . . . . . . . . • • . . • . . . . . . . .  778 . 0 63 Dust aI'l'estt'r, G. A. Sag(lr . . . . . . . . . . . . . . . . 778, 075 Dye ano making same, anthraquinone, He})}) 
& Uh1enhu til . . . . . . . . . . . . . . . . . . . . . • . . . .  778 . 0:36 nye, componnd, Dehoff & Wessbecher . . . . . .  778 . 1 75 I�ynam ? for train 1ighting, J. F. McElroy . .  777,857 I<�ducatIOnal chart eXhihitor, l\L Wilson . . • .  778,092 I�gi' case. 0 . . Phillips . . . . . . . . . . . . . . . . . . . .  778 . 1 43 hgg C�lS(>, foldmg, Brocksebmidt & Ryan . .  777 . 775 I?lpctl'lc battery, W .  H. Gregory . . . . . . . . . . 777 851 Electl:ic di!,chal'ges, device for projecting 

, 
a I�' against, E. , E. "" erner . . . . . .  0 • • • • • • � 777.991 FJlectr�c furna�e, H. 1\1. Howe . . . . . . . . . . . . . .  778 , 1 94 EleCit?c machme brush holder, dynamo, E .  " .oehr • . . • . . . . . . . . . . . • • . . . . . . . . . . . . . . .  777, 709 F}Jeet
�
l'1c motor controlling system, H. B. Cutler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  777 . 778 ElectI'�c switch , ,Yo .J. �fllrray • . . . . . . .  : : 777,801 E'lectnc switch, Llovd & "'hite 77R, 055 I�h'dr�c::l machinp, statie,  C.  F.  Bi;·t��l·I : : : :  777 .R3:J ]'Jlpf'tl'lelty meter. A .  Blan(�het 778 , 1 01 l1�leet�'omagn.etic apparntus for o'pe'r'a'ti;lg: 'r�� 

� (�lproeatmg mp('hanisms, .T. F0ingold . . . .  778, 021 hlpetromotors and for regulating pt1I'IJose�, Hppnratns for antomatif'HI]y Rtarting, .T. .T . Thol'psen . . . . . . . . . . . . . . . . . . . . . . .  . Eh�va t()I' hin, .T.  A . .Tamit"son . . . . . . . . . . . . .  . 
777. 759 
777.730 
778. 073 Elevui:n)" hoisting mp('hanism. H. Rowntree Enam('l�d platf's i n  position, means for se. C'nrmg'. B .  Ranning . . . . . .  0 • • • • • •  0 • • • •  777. 6156 En.e-h H ' .  S(,p Gas eng-inf'o  

EllgiIH', T. Oftker . . . . .  � . . . . . . . . . . . . .  0 0 • • •  0 .  777, 914 Engine contrOllf'I', steering, .T. M .  Gray . . .  0 778 , 1 86 Flnginp ignition dynamo, gaR, J. Reek . ·  . . . . .  778,146 FJI'a RPr elf'aner. "1'. CollimL . . . . • • . • • . • . . . .  778, 1 70 E,Vp,£'laRs fa�tpning. F. M]chpJ . . . . . . . . . . . . . .  778 057 g�'f'R!ght testing device. W..... H. Ely . . . . . .  777 :886 Fabl'lc han�ling mechanism, C . •  T. Bellamy 777, 9-84 Fares . hy tIcket, system for collecting rail-wa�7. R. F. Carr . . . . . . .  0 . . . . . . . . . . . . . . 777, 662 f'arm gatp. A. M. HaIL . . . . . . • . • • • • • • • • • • .  777.00'4 Fastening flpvic(l, E. Perlich . . . . . • • • • • • • . .  777, 97a Faucet, splf closing, ,Yo Wehber . . . . . . . . • .  777, 872 F0Hthpr treating m a chine. F. A. HUPhn . •  777 . 729 Ff'rtilizE'r diRtrihuter, E . .T. Corsf'r . . . . . . . . 778,013 FilE" casE". account book. Fiala & Goelz . • . .  777,720 Pi1f', document, T. Fl. Brown . • . . • • • • . . . . . .  771 , 881 F i re p�capf', O .  Lampe . . . . . . . . . . . . . . . . . . . .  777,735 Firf' pxtingnishing apparatus, automatic, .T. Fiddes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  777. 888 Fluid from satn rah�d material. device for pxtl'acting, ".7'. S. :\faeHarg . . . • . • . . . . . .  777. 796 Fluid pressure bl'akf'. A. A. Kpnt . • • •  0 o .  0 ' ,  77R . 044 Foot rpst, A. P. Taliaferro . . . . • • . • • • • • 0 • • •  777 , 820 Forceps, 1.  O. l\fnllison . . . • . . . . • • • • • • • . . . . .  77R, 062 F'oundry ovpn . . J. E lsnE'I" . . . . . . . . . . . .  0 • • • • • 778, 1 21 Frying machinp, cruller, J. Harrison . . . . . .  778 , 032 

Highest Attainment Automobile 

Furnace, "T. Rimpkin . . . . . . . . . . • . . .  0 . 0  • • • • •  777 , R 1 4  Furniture p a d .  L. Staules . . .  0 • • • • • • • • • • • •  777 700 aallery lift tubeR, making. "7. A . ' Painter 77R : 1 41 

Construction Garment hanger . •  T. A .  Carlson . . . . . . . . . . . . . .  778. 007 

I 
Garment supporter, W. B. StT'r>eter . . . . . . . .  777 , 818 Gas'S.
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: . � .. 777 R4R Gas; burner, Brig.gs; & Falwell . . . . . . . . . . . . . .  778 ; 1 04 

Wri t e  for Catalog 

POPE MOTO R CAR COM PANY Model 36- Llght Speed Road Wagon 
Price $900. without top Waverley Department 

(�as danger Signal, automatic., P.  A. Kptter-
Indianapolis. Indiana ing . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . .  777 677 

(i as f'l1g-inp, A .  �L :'lweder . . . . . . .  0 • • • • • • • •  77R :Ui4 

7n c 
.Rfgh f ffan d  

of the. 
B usy Nan 

is th e. min ute: han d  on 

EL GIN liTA TCfl 
Every Elgin Watch is fully guaranteed. All jewelers have 

Elgin Watches. "Timemakers and Timekeepers, "  an illus

trated history of the watch , sent free upon request to 
E LG I N  N A T I O NfA L  WATCti Co . . E LG I N ,  I LL.  

Gai"! fitting o r  stavf', H. H. C l a r k  . . . . . . . . . .  777 . ()(14 Gas generator, acetylenE', T. F.. Lewis . . . .  77RJH,)!? Gas. · making, V. O .  Anple . . . . .  , . . . . . . . . . . .  777. R2n GaSf'R,  annaratus for the treatment of, E. 
Gase� ' f����·n���.: . 

g����;ti�g:
7
�.9

R
�,. 7�7�;17;1: +��:g�� Gatf', E . . T. Ingwersen . . . . . . . . . . . . . .  . . . .  778 . 1 97 Gates. fastpllf'I' and tpnsion df'vk(> for frame-

less, E.  Mast . . . . . . . . . . . . . . . . . . . . . . . .  777 . ROO 
Opal'. rev(ll'sing, F .  C. Hir�eh . . . . .  0 • • • • • • • •  77R.0i18 fjerrI", varjahle SPf'f'o. C .  Mnnin . . . . . . . . . . . .  777.740 Gin a ttachment-;- saw, K ".7'. Power . . . . . . 778,071 GirdE'rs for I"Itrnctnrpl'l of . cempnt. con e-retf', 

01' thf' like, system of metallic, G .  A. 
Parent . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  777. 742 

GJass cuttf'r. N. Fplls . . . . . . . . . . . . . . . . . . . .  778,02i1 
Glass, making trans;lncent opal, .T. Kemp-

11 0 1'  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  777 , 7:14 
Glasl't spaping- apparatus, D. C. RiDley . . . . 777, R09 
Glassware makin,(! machiIlf'.  C. M. Zurn . . . .  777, R76 
Gold separator, T. Pollock . . . . . . . . . . . . . . . .  777. f�()X 
Governing appara tus. engine, H. F. Ful1agar 778, 1 2G 
Govf'rnor cut off, steam engine, H. Dam-

ere11 . . . . . . .  . . . . . . . . . . • . . . . . . . .  777. 846 
Gown. nursing, R .  T. CoyI0 . . . . . . . . . . . . . . . .  77R,I)l4  
Grain binder. duplex . r. P. Coler . . . . . . . . 778,011 
Grain dpcortieatin,g' and grinding machine, .T. 

H .  F. L. TTartmann . . . . . . . . . . . • • • . . . . . .  77R , 1 9i1 
Grain drill. H . . T. Case . . . . . . • . . . • • . . . . . .  778, 009 
Grate. H. F .  LanMnhop . • . • . . • • . . . • . . . . . .  778.0m 
Grate • .  J. D('marest . . . . . . . . . . . . . . . .  778. 1 1 8 .  77R. 1 1 9  
Grate bar. n .  Budd . . . . . . . . . . . . . . . . .  778. 1 06 
GUll 1'1.  single trigger for doublp ,  .T . . J. Mur-

phy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 777. 688 
Halogen-tpl'tjary�bntyl alcohol, m aking, Ald-

rich & Beckwith . . . . . . . . . . . . . . . . . . . . . .  777. 71 2 
Hammpr, A. G. WitmpI' . . . . . . . . . . . . . . . . . .  77R.Om� 
Hammer. electric, W .  F .  "'Tagnpl' . . . . . . . . . .  778, 206 
Hammock and hammock chair. convertihlE', 

TTamIl" end pipcE' and loon, T . .T. Moore . . . .  778 , 060 
[a;F===============:-::::::=�:::::··�:·::::========��=�===:i;fiI TT. A. Randall . . . . . . . . .  � 777 . 91 n  

I Hangpr. Sp€" GarmE'nt hangpr. 
I Harrow o r  cultivator tooth fastener, C .  H .  

The (onstitution of Portland (ement 
is chemically and physically discussed in 
SCIENTIFIC AMERICAN SUPPLEMENTS 
1510 and 1511. Price 10 cents each by 
mail. Order from your newsdealer or from 

M U N N  C O _  3 6 1  B R O A D \N A Y ,  N E \N Y O R K  �:===================� & 

I TIntts . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . 

Hat ('lasn, C. }i�. Carlson . . . . . . . . . • . . . . . . . .  
778. 1 08 
777, 777 
777, 676 
777. 92;; 
778.056 I Hat lwad rPRt. F . •  Taeger . . . . . . . . . . . .  0 • • •  

ii�; i�);;2
.

p��J(1 T��ta����rb .. · ·Ii.' \'i};�� : : : : : : : : 
Heat .

. 
(lI" vire for pff('cting the radiation of, 

Hans('om & Prior . . . . . . . . . . . . . . . . . . . . . .  777, 85� I Heatel'. P. Doran . . . . . . . . . . . . . . . . . . • . . . . . .  778 , 0 1 6  
Hpa���lg:.PP;�:J���/�o.

r 
. . 1�1�i

.
l�1���� � .��� . �'.�t

�
e

.
l'

: 777, RH4 
Ff'ating' fnrnacp, .T. H. Haskins . 0 • • • • • • • •  777.728 TTingp, blind . •  T. H. Poolf' . . . . . . . . . .  0 • • • • •  778 , 1 44 
JTin,2'e, double Hcting- Rpring-. O. E. Halin 777, (-)73 
Tritchilli' device. G. K. ]). Holland . • . . . . . .  778.0R� 
I-:roist eontrolling me('h anism, ,T • •  T . .Tordan 777, !lOa 
lIoi sting apparatus, "T . H . .  Tessup . . . . . . • .  777, 790 
Hoisting TIlPchanism safety devicE', Burkart 

& Williams . . . . . . . . . . . . . . • • • • • • • . . . . . 777. 661 
TToon end faRtpnpr, .J . P. Chaplin • • • • • . • • . . . .  778, 840 
RorsPl"lhof'. .T. �l'('s�ingpr . . .  0 • • • • • • • • • • • • • •  777. H84 
ITorseRhof', .T. M. Loppr . . . . • . . • . • • • . . . . . .  777,D67 
TTnRP Rnpportpr. r: . . T. ",Thitp . .  0 0 . 0  • • • • • • • •  777. R74 
Tlnlling m fl ehine, N. E. Alman . . . . . . . . . . . . 778.,094 
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The prime requisites of a 
perfect u n  d e r w e  a r  are : 

Healthfulness, Durability, Fit, 
Finish. " Jaeger " possesses 
these in a pre-eminent degree . 

Hence its unique distinction as 
a household word in the land. 

Recommended by leading 
physicians everywhere ' 

Booklets and SamvUJs Free. 

DR. JAEGER'S S, W. S. CO:S OIVN STORES : 1 306 Fifth Ave. New York : '57 Broadway 
Brooklyn : 504 Fulton St. 

Boston : 230-232 Boylston St. 
l'hila. : 1510  Chestnut St. 

Chicago : 82 State St. 

NOW READY 

Bound Volume 
OF THE 

SOENTIFIC AMERICAN 
BUILDIN G MONTHLY 

VOLUME No. 3 8  

July t o  December, 1904 

A Monthly Magazine of Domestic ArchI
tecture Sumptuously Illustrated 

' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

308 Illustrations 6 Covers in Tint 
136 Pages 

PRICE OF SEMI�ANNUAL VOLUME 
$2.00, POSTAGE PAID 

S PECIAL FEATURES 

.. Kildysart," the Country Seat of Daniel O'Day, 
Esq . ,  Deal Beach, N. J. 

The House of Henry W. Poor, Esq., Tuxedo, N. Y. 
The Country House of Stanford White, Esq., St. 

James, L. I.,  N. Y. 
" Dreamwold, "  the Estate of Thomas W. Lawson, 

Esq.,  Egypt, Mass . 

The House of Herman B. Duryea, Esq., Old West
bury, L. I. , N. Y. 

The House of Mrs. Richard Gam brill, Newport, R. 1. 
The Building M onthly aims to help its 

readers to better building. The illustrations re
produce homes and other structures of the highest 
grade and of varying costs. It seeks to interest the 
architect, the house owner, the real estate promoter, 
the home maker, and the builder. It stands for the 
good and the true and the beautiful in the art. Its 
series on U Notable American Houses 11 describes 
and illustrates with great wealth of illustrations 

the more important of the best large houses re
cently built in the United States lind brings its 

readers in immediate touch with the most im
portant work of the leading architects of the day. 
Its descriptions of houses are brief but compact 
with information. Its departtnents constitute a 
" review of reviews " summary of current Calument, 
suggestion and help in all matters relating to the 
construction of the home, its decoration, equipment, 
and use 

Editorial Articles : " Sad Architecture, " "Ar
chitectural Ideals, " " Th e  Porch and Its Uses," 
., French Architecture in Anlerica . "  ' � The Old Time 
Garden, l) " The Beauty of Architecture." 

Departments : U The Household, "  " The Gar
den," " The Country House, "  "' The Chimney. " 
U The Camp," " Cooling Notes, "  " The Nursery," 
" Ventilation, , . II. Civic Betterment. ; ' '" Heating 
Talk, " " Sanitation, " " New Books," " The House, " 
I, Fire Protection, " " The Kitchen, " U The Flat, " 
" Stable Lore," " Furnishings, " II Plumbing." " Th e  

" �Foreign House, " " New Building Patents," " Pub

lishers' Department." 

Volume XXXVIII, July to December. 1904, price 
$2.00. Six covers in tint and three hundred and 

eight illustrations. A rich conspectus of interesting 
notable houses. Ma:lY fine estates are treated with 
ample fullness. The discussions of current archi

tectural themes a re of permanent 'value and of 

unusual interest. 

FOR SALE BY 

MUNN &. COMPANY 
No. 361 BroadW'ay, NeW' Yorh City 

AND A�L NEWSDEALERS 

Scientific Atnerican 

Humidifier o r  air moistening appa"ratus, S. 
W. Crumer . . . . . . . . . . . . . . . . . . . . . . . . . .  778, 1 72 

Hydraulic press, O. Philipp , . . . .  , . . . . . . . .  777,97G 
Hydraulic presSllre apparatus, .T. W .  B l'urn-

well . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . .  778, 1 ()� 
Hydrocarboll lHll'lIt�l'.  Ji.'. '1'. Curt'all . . . . . . . . . .  777 , 065 
Hydl'ocarlHJIl burli er, O. D. Al'lllstrong . . . •  7 7 "l . uU7 
Hydl'ocul'boll furnace, .K  \\T.  Jacksoll . . . .  77T .7�U 
Hydrogen genera tor, H. S. E lwol'thy . . . . . . . .  77g, J8� 
Ice cutting machille . F. ' .J. Heinhold . . . • . .  777,976 
Indicator c0l111cctiug snap, automatic, IG . 

777 , 758 
778, 12ll 
777, 707 
778,00 5  

G . T a y l o r  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Injector, 1\1. Erful't . . . . . . . . . . . . . . . . . 
Insulated joint, ",Veuer & Holbrook . . . . . . . . 
Insulator, electric, C. Booker . . . . . . , . .  
Iodoxy compound and makiug same, A .  

Liebrecht . . . . . . . . . . . . . . . . . . 777, 962 
Irrigating machiue. 'V. 'V. Smith . . . . .  778, 081 
Jar o r  glass closure , BOllig & Polll' . . . . . . 778,004 
Jaw coupliug, L" .1r. , & L. ::-;cheilJ, Sr . . 777,752 
Kiln, Booth & Cl'osl<md . . . . . . . . . . .  777, V;)U 
Knitting machine striping attachment, cir-

cular, W. T. Barratt . . . . . . . . . . . . . . . . . .  778, l G4 
Ladle , R. H. Stevens . . . . .  . . . . . . . . . . . . . 777 , 927 
Lamp, J. C. & .J. W. Aschen lJ>lch . . . . . . . .  777, 998 
Lamp and switch, incandescent electriC, 

G . Sweetser . . . . . . . . . . . . . . . . . . . . . . . . . . 778, 155 
Lamp bulb base, electric , G , P. McDonnell 777, 741 
Lamp burner, tuiJu l a r  wick, 'V. C.  Quigley 777, 69-:1 
Lam}) covel', automobilp , H. S. 'l'om pkins . .  777, 983 
Lamp lighting system, hyd roca l'bou ,  G . 

Washington . . . . . . . . . . . . . . . . . . . . . . . . . .  777, 871 
Lamp or stove for ligb ting or hea t i  ng pur-

poses, J .  A .  Martin . . . . . . . . . . . . . . . . . . . 778 , 137 
Lamps, means for igniting street or other, I P. D. Muylwyk . . . . . . . . . . . . . . . . . . . . . . . 778 , 1 39 
Lap robe, l'!"'H.  Wilkes . . . . . . . . . . . . . . . . . . . . 777,825 
Lasting tacks , machine for pulling, H. Lyon 77 7 , 795 
Latch, C. A .  Paul . . . . . . . . . . . . . . . . . . . . . . . . 777, 743 I 
Leaf turner, F. Hoffman, et a1 . . . . . . . . . . . •  777,786 
Ledger, J .  Barker . . . . .  777,931 
Ledger or binder, Barker & Wnntield . . . . 777, 932 
Level, spirit,  D. A. James . . . . . . . .  778, 130,  778.131 
Leveling rod, W. B. Shropshire . . . . . . . . . . . .  778 , 080 
Lever, lock , W. S. Graham . . . . .  778 , 1 85 
Lifting jack, 'V. 'rerry . . . . . . . . . . . . . . . . . . . .  778,085 
Liquids, apparntus for heating Ot· stel'iliz-

ing. J. 'Vi llmann . . . . . . . . . . .  777, 826 
Lock ,  J. H. Dieringer . . . . . . . . . . . . . . . . . . . .  777, 885 
Lock locking device, permutation, F. Dues-

tenvald . . . . . . . . . .  778 , 01 8  
LocomotivC'. E .  D .  Pl'it�st . . . . . . . . . . . . . . . . . . 777 ,805 
LocomotivC', electric, E. D. Priest . .  , . . . . . . .  777, 693 
TAlom warp stop motion, A .  A. Johnson . . . . 778 , ] 32 
Lubricator, Tomlinson & Starr . . . . . . . . . . . . . . 778, 087 
Mail box, ctc . , M. B. & H. S. M ills . . . . . . . .  777 , mO 
Mailing tube, F. W. Bettis . . . . . . , . . . . . . . . 777 , 771 
Mand.l:el for cone winders, expanding, R. B .  

Easton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  777, 780 
Marble shooter, A. I\:jellman . . . . . . . . . . . . . . .  778,046 
Markel', land, J. Millar . . . . . . . . . . . . . . . . . . .  778 , 058 
Mea sure, tape. L .  ObermeIer . . . . . . . . . . . . . . .  777, 9 J 3  
Measuring a n d  deliverJng material, machine 

fo,' automatically. J .  Kellington . . . . . . . 778,043 
Medica] o r  like capsnles, apparatus for the 

m a nufacture of, R. Paul . . . . . . . . . . . . . . .  777 , 744 
Memorandum l'Pceptacle . W. L .  Lindslf'Y . . 778, 053 
Metal bendel', .J. H. Van Derbilt . . . . . . . . . .  778,158 
Metals.  apparatus for indicating the mag-

netic condition of beating, G.  "".. 8ar-
gent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  777,750 

Meter, A .  F]eE-gel' . . . . . . . . . . . . . . . . . . . . . . . . 777,781 
Meter, Cox & Pra tt . . . . . . . . . . . . . . . . . . . . . . . 777. R44 
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Mixing min, rotary. A .  & A. Simon . . . . . . . 777, 757 
Mold e r ' s  box, W. J. Wood . . . . . . . . . . . . . . . . .  777, 994 
Mortising machine, band, J .  J . ,  T. , & G. E. 

B radbury . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
'Motion tl'ansmittC'l· .  E . . r. Christie . . . . . . . . 
Motor starter, E. R. ell I'ichni'f . . . . . . . . . . . .  . 

MOWr-l' fl ivider shoes, swath board for, L .  

777, G5D 
777, 668 
777 , 839 

M. Jones ,  et al. . . . . . . . . . . . . . . . . . . . . . .  777 , 731 
Mowing machine grain lifting attachment . 

Kane & Burkhurdt . .  J • • • • • • • • • • • • •  , • •  777, 733 
Music cbart, F .  C. Kruschke . . . . . . . . . . . . . . 777, 793 
1\1usic 1'011 fOl' merh a ni c a l  musical instl'n-

ments. G . R. K,'lly . . . . . . . . . . 777,956, 777,957 
Music sheet, F .  1�aft . . . . . . . . . . . . . . . . . . . .  778, 205 
Musical instl'Ument t U lling h p ad . W. Renzi . 778, 129 
Nail making' m a cb itw. E .  Perl{ins . . . . . . . . . .  777,917 
Necl(wea r, "T.  H .  H a rt .  Jr. . . . . . . . . . . . . .  , 778,fl�R 
Net, fly. Erdmann & Kootr. . . . . . . . . . . . . . . . .  777, 94'; 
Nut and bolt lOCk. R. E .  Burks . . . . . . . . . . . .  'i78. ] 07 
Nut lock , M. Graffius . . . . . . . . . . . . . . . . . . . . . .  778, 0�O 
Nut lock ,  Todd & Sun sbC'l'l'Y . . . .  , . . . . . . . . .  778. 1;')7 
Oat hulling machine, D. �T. Brown • . . . • . •  777, 880 
Oil burner. Lassoe & LovekIn . . . . . . . . . . . . . 777, 680 
Oil can, R. P. Frazer . . . . . . . . . . . . . . . . . . . . .  777, 670 
Oil CUP. C. 1'. Tucker . . . . . . . . . . . . . . . . . . . . . . 778 , 704 
O rdnance breech mechanism, Dawson & 

Buckham . . . . . . . . .  . . . . . . . . . . . . . . . .  778, 174 

Packing, J.  Ba dcker . . . . . . . . . . . . . . . . . . . . .  777, C,55 
O,·{' concen t rator . 1. A. Cammett . . . . . . . . . .  777' 8�7 1 
Pail covrr, G, J. Johnson . . . . . . . . . . . . . . . . . 777,791 
Paint min SCl'ap('1' device, F .  J .  FarJ'rl] . . . .  778 . 020 
Paper holder, roll tonet. W .  'r. S terling . . . . 777 , 981 
Paper, etc . ,  machinery for cutting and fold-

ing, E. H. (1ottrell . . . . . . . . . . . . . . . . . . .  777, 884 
Paper, etc. , p(>I'forating machiue, R .  T. 

Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778, 006 
Paper surfflcP finIshing mach ine , C. VV'. Gay 778, 1 2 6  
PapPI' weight, pencil sharpener, etc . ,  com-

bined, C ,  A .  Root . . . . . . . . . . . . . . . . . . . .  777, 978 
Paraffinin,e- machine. F .  Ladewig . . . . . . • •  � .  778,049 
Pattern. A. MuellerweIss . . . . . . . . . . . . . . . . . 77R OfP 
Pavt'ment fOl' roaus, etc. , F. J. Na!'lh . . . • . .  777, 862 Pf-'llcil sharpening machine, J. A .  Jones . . . •  777 . 7!l2 
PhotographIc developing ·apparatus, W. 

'rhoUI a 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 777, 701 
Photographic negatives for the gf'latin relief 

process, apparatus for maldng, P. Brosig 778 , 1 05 
Photometric a ppara tn s, E. Thomson . . . . . .  777, 867 
Piano sounfl ing board. C. B. Clemons . . . . .  777.,; 939 
Pipe wrench, M .  L. Biehler . . . . . . . . . . . . . .  777. 772 
Pipe wrench , J. J. Layton . . . . . . . . . . . . . . . .  778,051 
Placket fastening, H .  D .  Stimson . . . . . . . .  777.816 
Plaltlng machin e .  N .  De Witta . . . . . . . . . . . 777, 943 
Planter, ,T. D. Schofield . . . . . . . . . . . . . . . . . . . 777.754 
Planter. H .  ,T. Cordle . . . . . . . . . . . . . . . . . . . . . 777, 842 
Planter, cbeck row corn. J. B. Carter . . . . .  777.938 
Planter, corn, I�. P. Callahan . . . . . . . • . . . . .  778,109 
Planter, corn, Muth & Culp . . . . . . . . . . . . . .  778, 1 38 
Plow, wheel. H. H. Boenker . . . . . . . . . . . . . . 777 ,935 
Pne�llnatic despatch tube apparatus, E. A. 

FOI'd,\'ce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 777, 723 
Pnellm:-. tic tube upward d ischarge terminal, 

D .  H .  Jackman . . . . . . . . . . . . . . . . . . . . . . .  777, 899 
Potato dio;ger. J. & W. Reuther . . . . . . . . . .  777, 806 
Press. Rf'f' Hydra u l i c  nr<"s!'l. 
Press wbe€'l. g-ang. VV. F('b.;er , . . . . . .  , . . . . . .  77� , 1 2� 
Printing- ami RtAmpfng nress, color. H. Forum 777, 722 
Printlng machine, C .  W. Houghton . . . . . . . .  777, 898 
Printing machine register device, Falla & 

Banett . . . . . . . . . . . . . . .  777. 849 
p"lle,\'. a d.i ustable . W. P. flrav . . . . . . . . . . . .  77R. J 87 
Pnlveri 7.in� m fl cbinf' ,  S.  Hug'hes . . . . . . . . . .  777. 787 
Pulvprh'ng mill . A. J .  Sackett . . . . .  777.922 
Pump, .T. Willmann . . . . • . . . . . . . . . . .  777, 827, 777. 828 
Pumo. 8. Spars . . . . . . . . . . . . . . . . . . . . . . . . . . . .  777, 924 
Pump. l'l. Fre; . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77R .027 
Pump, h a n d .  C. W. Manzel . . . . . . . . . . . . . . 777, 969 
Pllmn, metQl, C. Velli no . . . . . . . . . . . . . . . . . .  777, R70 
�n � d . � � �� . . . . . . . . .  �� 
Punchin g- o r  other m a ch f n ps, detachable key 

hank for. M .  C .  IndahL . . . . . . . .  778,1,96 
Pyrites, apparatus for treatIng, W. B .  

Simons . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,149 
Radiator tubes, machine for making , F. H. 

Stolp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  777,817 
Rag picker, Bredann az & Follin . . . . . . . . . . 778 , 102 
Ran beatlng furnace, portable, G. A. A .  

Culln . .  , . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  
Ran joint, P. Pf'terson . . . • . • • • . . • • . . . . . . . .  

Rail tie,  J. Heltzel . . . . . . . . . . . . . . . . . . . . . .  
RaHwa,\' bond , H .  1If. Bellows . . . . . . . . . . . . .  . 

Railway gate , FJ. Wh1taker . . . . . . . . . . . . .  . Railway grip, cabJe . W. O. Gnnckel . . . . . . 
RaHway swi tch , G. M. Riley . . . . . . . . . . . . 
RaIlway switch, Carroll & Flpming . . • • . . . .  

Railway switcb . automatic, C .  Lee . • . . • • . • . .  

Railway tie, W, W. Fowlf'r . • . . . . • • • . • .  '
,

' 

RaHway tie, R. B. Campbell . . . . . . • • . . . . . .  

Railway tIe, V. E. Randall . . . . . . . . . . . . . . . . 

Railway track structure, J. M. & J. W. 
I(incade . . . • . . . . . . . . . • . . . . • • • • • • . . • • • .  

Razor stropper, A .  H. Fleming . • • • • • • . • • . .  

Refrigerator, G. Geraci . . • • . . . • • • • • • • • . • • • .  
Rein holder, T. Bond, Sr . . . . . . . . . . . . . . . .  . .  

778 . 1 17 
m�g�� 
778,002 
77R . 1 6'1  
777. R52 
777,977 
778.008 
777.960 
777,782 
777 , 882 
777 , 920 

777,958 
777, 667 
777. 895 
778,167 

al'c t h e  stan dar,� 
for A ccul'nCy, 

D esign, WOl'kuUlllShip and Finish . 
S�nd for Frtltl Catalog-ue N o .  I:ZB, of up�to�dattl tools 

for mechallics. 
Th e L. S. Starrett Co .. At h o l ,  M ass . . U. S. A 

�WARREN'S-" 
Na{ural ASjJhalt Slllld SlLl'/aced 

RO O FI N (I Stll�.Pfll��!tJ�Oll�. 
finisht!fl gravel roof. Coules 
ready to lay in rolls of 108 

�1�,
a
��r�

e
�lt�r a�:I��i�.sam-

Wells, Oil and Gas Wel l s  drilled 
by CnDtt:uct t.o any depth tro m 50  
to m> feet, ....  We a l s o  manufac_ 
ture and fUI'b.tsh eV.3rytbing re
quired· to d.·ill •. nd compl ete 
same. Portab l e  Horse Powet 
and Monnted Steam Drilling 
Mach ines for 100 to 1200 feet. 
Wri te us statIng exactly wbat 
ls required and sen d for i l i llS
trated catalogue. A d d ress 

PIERCE W ELL ENGINEERING A Nn SUPP L Y  I""A, 
136 LIBERTY STREET. NEW YOr.K, U. S • .A. 

Kerosene Oi l fngine 
N o t h i n g  but  Kerose n e  O i l  t o  r u n  it  

Simple, Sate and EffiCient. Needs little 
attention, 1 s  Jess like]y to get out of grg:�· e�l�?n � s 

�:ti�f:�t,��ea����!�::i � 
cal and Easily Operate.l .  

International Power Vehicle Co. 
3tam ford, Conn. 

CASTINGS I RON, BRASS 

®. ALUMINUM 

HIGHEST GRADE ONLY I We make a specialty of Cylinders,. Casings, etc. ,  
a n d  supply some of t h e  Inost critical automobile and I engine concerns. Send patterns or drawings for 
estimate. We guarantee satisfaction. 

RACINE BRASS & I RON CO., Inc. - Racine, Wis. 

KLIP
KLIP J 
ISc At your 

• dealel'8' 
or by malt. 

T h e  
pedect a n d 
com pa:c! pock
et rn a  n 1 cure 
ever invented. 
T r  i m 8, files, 
cleans perfect-
ly.  Simple, 
strong and 
d urable. 

Did i t  ever occur to you that perhaps you 
walked miles just  going around your home, 
shop or office? Perhaps you'd l ike to know. I f 
S0, get a Pedometer. A Pedometer is an in
genious affair that goes when you go a n d  
stops when you stop. This instrument has 
heretofore cost from ten to fifteen dollars. It 
is not a toy, but an accurate and valuable 
recorder of distances. 

YOU CAN GET 
A FRE E '  PEDO M ETER . • 

by sendiug us $1.00 for a year's subscription to MODERN 
MACHINERY. our monthly magazine, which will keep you 
posted on the great progress which is being made in the ma
chinery world (and if you would keep abreast of the times you 
must Tead MODERN MACH INERY), interestingly written, well 
ill ustrated. Sample Copy, tOe ; $1.00 per year-and a Pedometer, 
FREE. Sub8crlbe Now. 

MODERN MACHINERY COMPANY. 8 1 3 'Security Building, CHICAGO, ILLINOIS 
AERIAL NAVIGATION.-THEORETI-
cal and Practical Discussions. PIctures and descrip
ti ons of actual1y·built dirigible balioons and aeroplanes 
wi ll be found in SCIENTIFIC AMERICAN 8 U PPLEMEXTS 
U 61, 1 149, 1 150. 1151,  1404. 1 405. 1 413.  1 455. Price 1 0  cents each, b y  mail. Munn & co., 
361 Broadway, New York City. and all newsdealers, 

A Desirable Holiday Gift . 
DRAPER' IS 

Record ing Thermom eter 
co��r���u�

u
:����i�l1rn: o�PV;;\��� 

perature on a graduated weekly c h nrt. 
Standardized and fully guaranteed. 

T H E  DRAPER M F G .  C O .  
1 6 2 Front S t . .  N ew Y o r k  

Makers o f  Recording lnstruments. 

" Current Wheels ; Their Use In Irrigation " 
are described in SCIENTIFIC AMERICAN SUPPLEMENTS Nos. 1509, I5IO, I5II and I5I2.  
This series of articles constitutes a valuable monograph on water-wheels. The 
anthor explains simply and clearly, with the assistance of many drawings, how 
the most approved types of water-wheels are constructed and operated 
The price of these SCIENTIFIC AMERICAN SUPPLEMENTS is Ten Cents Each 
by mail. Order from your newsdealer or from 

M U N N  cS. C O M P A N Y  3 6 1  B r o a d w a. y ,  N e w Y o r k  

P RACTI CAL ART I C LES O N  

Experimental 
Electro = Chemistry 

By N. MONROE HOPKINS, Ph.D. 
Assistant Professor of Chemistry in the George Washington 

University, Washington, D. C. 

ARE APPEARING IN THE 

Scientific American Supplement 
The articles are specially prepared for us. They 

describe simply and clearly experiments in 
electro-chemistry with easily constructed ap
paratus. Intelligible and lucid drawings and 
photographs accompany the articles. The en
tire series, when complete, will constitute a 
splendid manual of electro-chemistry. 
The instruments described have been used by 
the author in making the experiments that we 
explain, so that every student may be assured 
of their operativeness. Thus far the articles 
have appeared in SCIENTIFIC AMERICAN Sup
PLEMENTS 1 509, 1 5 I I , 1 5 1 3. 
Each number of the SUPPLEMENT costs 10 cents 
by mail. Send us $5 .00 for a year's subscrip
tion and be sure to receive all the papers con
taining the articles. 

MUNN & CO., Publishers .;!. .;I. 361 Broadway, New York 



Bookkeeping Simplified $30 for $3 50 �he c.ourse of per,sonal instr)lc
• • tion In bookkeepIng for WhICh 

we charge $30 can now be had iu book form, 36i! pages, 
cloth bound, for $3.60. and it is so complete and extensive tbat it bas prepared over 3,000 persons for positions, 
some making from $1,500 to $5,000 per year. It explains 
all latest business methods of opening, conducting' and 
c]osing books of any kind Of business. makes triaJ bal
an ces, etc., and is easily understood. S ixty-six-page 
booklet rna lied on receipt of 2-cent . stamp. 
A. WRIGJI'l' & CO., 148 W. 14th St., N ew York City 

THE F INSEN TR��'!;ENT 
C U R.E S E C Z E M A 

IF Ji��a�:v;r ei��! °6f
a

�y���. 
t:��.te'ft r:iifr!�: fr�e�;!\t�� 
this wonderful treatment indors
ed and endowed by the rulers ot 
four nations and tells how you 
can be c u r e d .  No operation, medicine or pain. Gives photo
graphs of cured patients. We 
cured n. H. Hanson. 44 So. Clark 

�i'8.���
a
i?· D:;· lo�

n
fi.!b���

a
�f 

eczema. PROF. N IELs R. FINS EN 

The Hnsen Light Institute of America 
Snite D. 78 Stat,e Street, Chicago. 

In sending out their last specifications for 
gasoline engines for West Point, the U. S. 
Wat Department required them "to be 

Olds Engines or equal. "  This spea�

umeS for our engines. It means they excel all 
others or the U. S. Government would Dot de
mand them. 

They are the horizontal type, 2 to 100 H. P., 
and are so and perfectly made that it 

no ex.pe":ie!lce to run them, and 
Cost Noth 

" We Analyze Everything " 
AT REASONABLE RA TES 

Should you want to know wbat is contained in' any 
preparation or product, a.ddress 

THE ELLSWORTH LA.BORATORIES 
Max Dp SliL..ilner" PlhD. 

Suite 406, Ellswortb Bldg., Chicago 

A.W. FABER 
ManufaClOry Established 1761, 

LEAD PENCILS, COLORED PENCILS, SLATE 

PENCILS, WRITING SLATES, INKS. STATIONERS 
,WBBER GOODS. R UI,ERS, ARTISTS' COLORS. 

78 Reade Street. New York. N. Y. 
G R A N D  P R I Z E .  H i g hest Award . PA R I S .  1 900 .  

The Lathrop Portable Buildings 
Summer Cottages, Camping 

Houses, Automobile and Poul
try Houses, made in wood or 
galvanized iron. '.rhe lightest, 
strongest. m ost durable and 
quickest erected : 8.1S0 Port .. 
able Ii'ences. Free Catalogue. 

LA1HROP MEG. CO. 
Central Ave., Rocbester, N. Y. 

Heals Outs, Burns, Bru ises , Sores , Etc, 

At all dealers or lOc. and 2 5 c .  pkgs. by mail. Look for abuve trade mark. 
Sulpho-N upthol Co., 15 Haymarket Square, BOSTON, MASS. 

Sold in N. Y. City by Ackel'_Merrall, Macy, Siegel-Cooper. 

S 1 2.80 
G EO. 

Wooden Hen 
and 200 eggs will start you in a 
pleasing and profitable business 
raising poultry. Hundreds of 
men and women make good 
money raiSing chicks for early 
market. Why not you ? Write 
for free catalogue. 

H .  STA H L, Q u i nc)" I I I . 

-----------------�,;< Squa.bs Pa.y Beat 
� Hens 

. 

!... I EaSier,

. 

need attention onl v part of 
time, brin! big prices.. Raised in one 

� .  ���
t�rs, w�t��c;�ve8:iia f.��l�ifi� 

BOOKLET and learn this im.m.ensely 
rich home industry. 

PLYMOUTH ROCK SQUAB Co., 289 Atlantic Ave., Boston , l\Iass. 

UNIVERSITY 
SHOE 

( Trade· M&rk. ) 
Heaviest oily grain l eather-tan col

ored. ' Watertigh t construction. Com .. 
fortable and n early indestructible. 
Send for pa.mphlet. 

J. )'. TWADDELL, 
1110·1111 Market St., Philadelphia 

Scientific American DECEMBER 31 ,  1904. 

Rice hUlling and decllrtleatlD/r macblDeo a. W. Welch • • • • • • • • • • • • • • • • • • • • • • • • • • • •  '1"17,986 
Rifle back sights, wind gage for, Thorney-

croft & Farquhar . . . . . . . . . . . . . . . . . . . . . . 777,929 
Rivet or stud, tubnlar, G. H. Brabrook • •  777,937 
Road or pavement, )j'. J. Nash . .  777 , 858 to 777,861 
Hope or cable clamp, J. P. Krebs . . . . . . . . . .  778,048 
Rotary engine, W. I. Phifer . . . . . . . . . . . . .. .  777, 692 
Rotary engine, S. M'lckin . . . . . . . . . _ . . . . . . 777,968 
Rotary engine, compound, D. C. Wiest . . . .  77g,mn 
Rotary explosive engine, 'Y. 1. Spangler • • . •  7781082 
Rotary motor, J. 1\-:[. Benjamin . . . . . . . . . . . •  777, 832 
Rubber boot or shoe, H. C. Mason . . . . . . . .  777, 683 
Rule, folding, Evans & Parker . . . . . . . • • • . •  778,019 
Sad iro.ll folding device, W. Strauss . . • • • •  778, 083 
Safety pin, ]J. T. :f'oole . . . . . . . . . . . . . . . . . .  777, 804 
Sap spout and cover, G." H. Grimm . . . . . • • •  778, 031 
Sash fastener, wedge, S. S. Bell . . . . . • . . . • • •  778,001 
Sawmill hog, H. G. Dittbenner . . . . . . . . . • • •  777,779 
Sawing machine, wood, E. D. King . . . . . • . .  777, 678 
8creen, S. W. Tray lor . . . . . . . . . . . .  777, 702, 777,703 
Seal, lock, A. E .  Wilson . . . . . . . . . . . . . . . . . .  777, 708 
8eal lock, J. J. Russell . . . . . . . . . . . . . . . . . . . .  777, 749 
Seal, self-locking, E .  Tyden . . . . . . . . 777, 868, 777, 869 
Sealing cans, crimping tool for, M. Mauran 777,909 
Segmental rack, W. H. Voss . . . . . . . . . . . . 777,706 
Sewer, Leopold & Hoover . . . . . . . . . . . • . . . . .  _ 778, 135 
Sewing machine shuttle raceway support, 

W. A. Mack . . . . . . . . . . . . . . . . . . . . . . . . . . . 778,202 
Sbade adjuster, window, E. T. �'ry . . . . . . . .  777, 671 
Shade bolder, window, 1. S. Sberwin . . . . . .  778,079 
Sharpening machine, rotary cutter, N. K. 

Skow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,151 
Shears, W. E. Wahlin . . . . . . . . . . . . . . . . . . . . .  778, 08>.0 
Sheets, machine for folding and interfolding 

Single or superposed, S. Wheeler . . .  . 

Sbip ' s  batch, E. C. Akers . . . . . . . . . . . . . . . .  777, 878 
Shoe tip gage, M. Cook . . . . . . . . . . . . . . . . . . 778, 171 
Signal system, automatiC, J. R. Walsh . . . .  777, 760 
SIgnaling mechanism, R. H�rman . . . . . . . . . .  778,037 
Skin stretching frame, J. M. & D. F. Harri-

gan . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  778,192 
Skirt lifter, P. Brune . . . . . . . . . . . . . . . . . . . . 777, 660 
Skirt supporter and waist retainer, J. Hag-

land . . . . . . . . . . . . . . . . . . . . . . . . .  -; -. . . .  , ; . . . 

Sleigh, A. P. Linn . . . . . . . . . . . . . . . . . . . . . . .  . 

Slubbing, intermediate, or roving frame, "\V. 
H .  Rhodes . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Smoke box front protector, W. P. Kelley . .  
Snare tip, D. C. Dennett . . . . . . . . . . . . . . .  . 
Solder for aluminium or aluminium alloys, 

Portun & Semprun . . . . . . . . . . . . . . . . . . . . 778, 025 
Soldering iron, A. A. Ackerman . . . . . . . . . . . .  777, 7 1 1  
Spanner or .,vrench, J. l\fohlig . . . . . . . . . . . . . .  777,910 
Speed regulator, J. E. Johnson . . . . . . . . . . . . 777,902 
Spinning and twisting machine bands, ma-

chine for making, T. A. Sizemore . . . . .  . 

Spinning frame separator mechanism, H. G. 
Beede . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 777,831 

Spinlling machine, II. A. Owen . . . . . . . . . . . . . 777,915 
Spinning machine stop motion, ring, J. Pois-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Spokes, device for forming shoulders on, E. 
Einfeldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Sprinkler bead, automatic, C. B. Garrett . .  
Stamp, band, T. S . Buck . . . . . . . . . . . . . . . . .  . 
Stamp, time, W. 1. - Follett . . . . . . . . 777,890, 
Starch and making same, soluble product 

from, Cross & Traquair . . . . . . . . . . . . . . .  . 
Steam generator, T. IJanger . . . . . . . . . . . . .  . 

Stem holding and cutting shears, C. Paff . .  
Stirrup strap, L. P. Wellmann • . . . • • . . . . . .  

Stock tank, I .  B. Hllenergardt . . . . . . . . . . .  . 

Stone saw, J. F. Neher . . . . . . . . . . . . . . . . . . . •  
Stove leg, J. Jewell . . . . . . . . . . . . . . . . . . . . .  . 

Street sweeping machine, O. Scbumann . . .  . 

Stud for sew on fasteners, T. R. Hyde, ,11'. 
Study of languages, means for faCilitating 

the, H. Cannon .· . . . . . . . . . . . . . . . . . . . . •  

Sulfur trioxid. making. II. S. Blackmore . • . •  778.099 
Swingletree, D. H. Brazell . . . . . . . . . . . . . . . . 777, 774 
Switcb, W. R. Findly . . . . . . . . . . . . . . . . . . . . 778, 1 83 
'rag, laundry, W. M. Clawson . . . . . . . . . . . . . . 778, 1 1 4  
Taximeter or fare indicator, B. Schneider 777,697 
Teaching embroidery, diagram system for, 

E. C. Wulle . . . . . . . . . . . . . . . . . . . . . . . . .  . 778, 1 62 
778. 0 67 
778, 177 
778. 120 

'.relegraphic key, J. 111 Pearson . • • • • • • • . . • •  
Telegraphy, T. B. Dixon . . . . . . . . . . • . . . . . • •  

Telegraphy, multiplex, T. B. Dixon . . . . . •  

Telephone call register and time indicator, 
D. A. yoder . . . . . . . . . . . . . . . . . . . . . . . . . .  777, 764 

Telepbone chair, G. J. Just . . . . . . . . . . . . . . 777, 954 
Telepbone system and apparatus, E. E.  Ries 777, 807 
Telepbone transmitter, E. E. Ries . . . . . . . .  777, 808 
'l'beatef appliance, H. A. Sbaules . . • . . . . .  778, 078 
'l'bill coupling, V. B. & L. Neal . . . . . . . . . . 777, 689 
Thill, vebicle, H. P. Baltzer . . . . . . . . . . . . . .  777, 830 
Tie, T. S. Newton . . . . . . . . . . . . . . . . . . . . . . . . 778 , 0 64 
Tire, J. Sullivan . . . . . . .. . . . . . . . . . . . . . . . . . . . 778, 15a 
Tire� pneumati'e., J. li'. de Savignac . . . . . . . . 777. 979 
Tire, pneumatic, P. Magnus . . . . . . . . . . . . . .  778 , 1 36 
Tire sbield, R. B. Ayres . . . . . . . . . . . . . . . . 777,768 
Tire valve, G. H. Ii'. Schrader . . . . . . . . . . . . 777, 812 
Tire, vehicle \vheel pneuma tic, Fenner & 

Trasb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 777 . 7 1 9  
Tires, puncture proof cover for pneumatic, 

J. D. Dobelman . . . . . . . . . . . . . . . . . . . . . . . .  777. 71 8 
Tobacco smoking pipe, J. C. Gable . . . . . .  777,948 
Tool, pneumatic. J. A. Lindstrom . . . • . . . . . .  777, 681 
Toy, M. L. Wicks, .Jr . . .  , . . . . . . . . . . . . . . . .  777, 992 
Toy savings bank, F. A. Lane . . . . . . . . . . . .  777,906 
Track, elevated, W. A. Law . . . . . . . . . . . . . . 777. 7�7 
Traction motor. E. A. Wbeeler . . . . . . . . . . . .  777, 824 
Train system and apparatus therefor, bigh 

speed, T. H. PatcnaU . . . . . . . . . . . . . . . . . . 777,971 
Train system and apparatus therefor, high 

speed nermissive, T. H. Patenall . . . . . .  777, 972 
Tray. S. Rubin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  777 , 92 1  
Tree holding device, E. L. Arthur . . . . . . . . . .  778,095 
Trolley crossing. E. It. North . . . . . . . . . . . . . .  777 . 9 1 2  
Trolley guard, lIf. II. Dorsey . . . . . . . . . . . . . .  778,017 
Trolley head. E. V. Newcomb . . . . . . . . . . . . 777, 691 
Trolley head and wbeel. J. W. Sharp . . . .  777. 698 
Trousers guard. P. C. Cullen . . . . . . . . . • . . . .  777,715 
Truck, car, J. Green . . . • . . . . . • • • • • . • •  e • • • •  777,726 
Tube. ·Spe l\failing tube. 
TU�j��, �loc��;e:�����:�� .��� . ��l.e.s��::��: 777,773 Tuning peg, F. O .  Gutman . . • • . •  -• • • • • . . . . •  778, 128 
Turbine motor, L. V\'ilson . . . . . . . . . . • • • • • . . .  777. 76.� 
Turbine motor, N. 1\1". Fletcher . . . . . . . • . . . .  777, 850 
Turbine. steam or g-as, 3". Stumpf . . . . . . . . 777. 865 
Turpentine cup, J. B. 1\1orrison . . . . . . . . . . . . 777 , 9 1 1  
Typesetting machine. T. A. Houghton� . . . .  777, 850 
Typewriter, W. R. Fox . . . . . . . . . . . . . . . . . . . . 777. 892 
Umbrella rib. C. B. Baldwin . . . . . . . . . . . .  777, 9!l9 
Umbrella runner, W. H. Gaskill . . . . . . . . . . . .  778. 028 
Umbrella stretcher connection, S. E. Staf-

for" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  777. 980 
Valve, check. V. M. Denman . . . . . . . . . . . . . . . . 777, 942 
Valve for processing apparatus, R. E. 

Carder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  777,776 
Valve for �team heating apnaratlls, auto-

matic, J. A. & W. T. Donnelly . . . . . .  778,015 
Valve gear. W. Gadd . . . . . . . . . . . . . . . . . . . . . . 777, 672 
Valve mechanism, T. G. Van Sant . . . . . . . . . .  778,088 
Valve mechanism. locomotive. J. B. Barnes 777,93� 
Valve. rocking, R . Whitebill . . . . . . . . . . . . . .  778.207 
Vebicle brake, W. M. Flewelling . . . . . . .  , . .  778, 1 24 
Vebicle draft attacbment. G. H. Klngel . . . .  778,047 
Vehicle driving gl?ar, motor. H. T. HansC'n . . 777. 727 
Vehicle. motor, W. H. Keate . . . . . . . . . . . . . 778, l R3 
V'ehicle steering mechanism, V. Martinf'tto 777, 799 
Vehicle steering mechanism, motor road, C. 

C. Wrigbt . . . . . . . . . . . . . . . . . . . . . . . . . . . 777.710 
Vehicle wheel. M. B .  Lloyd . . . . . . . . . . . . . . . .  777.966 
Vehicle wheel, S. F. Swanson . . . . . . . . . . • . . .  77R,084 
Ventilating device. O. II. Porter . . . . . . . . . .  778. 204 
V(�ssel or can. bermcOcally sealed multiple 

compartment, G. H. Stl?wart . . . . . . • . • •  

Vinegar making apparatus, 1\1. I(uner . . . • • •  

VIse, O. Lindberg . . . . . . . . . . . . . . . . . . . • . . . . . .  

Yoting machine, B .  T. Seelye . . . . . . • . . . . .  

Voting machine, C. Christensen . . • • . . . . . . . .  

Wagon brake, W. Koerper . . . . . • . . . . . . . . . .  
Warp creel, G. Crossland . . . . .  ' "  . . . . . . .  . 

Water cooler, C. F. Conover . . . . . . . . . . . . . .  77R.012 
Water cooling apparatus. Soller & Hottinger 778, 1 52 
Water heater, J. S. Ooe . . .  _ . . . . . . . . . . . . . . 777, 841 
Water meter. J. Tbomson . . . . . . . . . . . . . . . . 778, 086 
Water tube boiler, .J. J. Roban . . . . . . . . . . . . 777,748 
Waterer. stock. A. La Brecbe . . . . . . . . . . . • . .  777.8!,)6 
Weeder. E. Link . . . . . . . . . . . . . . . . . . . . . . . . . . 777,963 
Welding machines, motor for pneumatic 

fine, D .  S.  Cook . . . . . . . . . . • • . . . . . . . . . .  

Wheel. See Press wbeel. 
1i\'rheel raiser, H. Edeline . . . . . . . . . . . . . . . . .  . 
Willdow or sash fastener. S. S. HE'll . . . . . . .  . Window screen, adjustable, W. B. Pblllips . •  

FOR THE HOLIDAYS 

c.A tn eri c a n  E s t a  t e s  
an d G ar d e n s  

4 t o .  1 1  x 13 Yz  i n c h e s .  Ill u m i n a t e d  C o v e r  a n d 
2 75 I l l u s t r a t i o n s .  340 P a g e s .  P r i c e ,  $ 1 0 . 0 0 

B y  B A R R  F E R R E E  
Editor of Scientific American Building Monthly, C orresponding Member 

of the American Institute of Architects and of the Royal 
Institute of British A rchitects 

A SUMPTUOUS book dealing with some of the most stately houses 
and charming gardens in America. The illustrations are in nearly 
all cases made from original photographs,  and are beautifully printed 

on double coated paper. Attractively bound. This book will prove one of 
the most salable holiday books of the season, and will fill the wants of those 
who desire to purchase a luxurious book on our American homes. An illus
trated p rospectus mailed free on request. 

UVI U N N  .C&, C O M P A N Y  
Subscription Dept. 0.0. 

Publishers of 
U Scientific Amedean t� 3 3 7  Broadway, New York 

I C E  S K AT E S  ! SUBSJlJUnS fOR COAL 
The lightest racing skate. Artistically designed. A re described from the technical 

Rosewood and mahogany polish. $�.OO postpaid. 
RA YMOND SKATE C O. standpoint in the following Scientific:: 

1 0 �  Sherman St. ,  Chadestown District, Boston. Mass. American Suppl ements . 

ORIGIN AL BARNES 

P����ve Upright Drills 
10 to 1iO·inch Swing 

Send fO'/' Drill Catalo!}ue. 

W. F. & J N O .  BA R N E S  C O .  
(EstabUshed 1872) 

1 9 9 9  R u by St .. Rockfo rd,  I I I .  

WIRELESS TELEGRAPHY. -ITS PRO-
gress and Present Condition are weH discussed in SOIEN
TH'ro AMERICAN SUPPLEMENTS t 4�5. 1426, 1 42�. 
1 386, 1 388, 1 389, 1 383. 1 3 8 1 ,  1 32�. 1 328, 
1 3�9. 1 431 . Price 10 cents eacb, by mail. Munn & 
Co., 361 Broadway. New \' ork City. and a l l  newsdealers. 

TH E E U R E K A  C L I P  
The most llseful article ever invented 

for the purpose. Indisut'llsable to Law
yers, Editors, Students: Bankers, Insur
ance Companie� and · business men gen
erally. Book marker and papEr cU p. 
Does not mutilate t h e  paper. Can be 
used repeatedly , In huxes of 100 for 25c. 
To be had of al1 bookseHers. stationers 
and nOtiOn dealers. or b v mail on receipt 
of price. Sample card, b'f mail, free. Man-
Wi�tC�� &0x �y.ni'l1�1:��'l,1d���ey' 
If You Want the Best Lathe and Drill 

CHUCKS 

�gu USE  GR I NDSTONES  P 

Each Supplement named costs 10 cents 
by mail : 

COMMERC I A L U S E S  OP P E A T. 
SCIENTIFIC AMERICAN SUPPLEMENT 1 324. 
The article enum erates the princil?al peat 
bogs and states their financial pOSSIbilities. 

GER M A N  BRUlU ET'J' I N G M A CHIN
E R Y  I N  A M E R I C A .  SCIENTIFIC 
AMERICAN SUPPLEMENT 1 4 1 1 .  A valu
able economic report. 

A N E W E L ECTRI C A l, P R O C E S S  
FOR THE M A N U F A CTURE O F  
P E A T  F U E L .  SCIENTIFIC AMERICAN 
SUPPLEMENT 1 4 9 2 .  The paper fully des
cnbes the Bessey process. 

L I GNI'f'E, P E A T, A N D  COAL DUST 
.F U E L .  SCIENTIFIC AMERICAN SUPPLE
MENT 1 426. A careful consideration of 
German methods. 

MOOR C U L TIVATIO N A N D  PEAT 
I N D U S'J'R Y  I N  GER1UAN Y. SCII.;N
TIFIC AMERICAN SUPPLEMENT 1 48 1 .  An 
excellent critica1 review. 

THE M A N U F A CTURE OF BRI
q (TETTE F V E L .  SCIENTIFIC AMERI
CAN SUPPLEMENT 1 1 4 5 .  A paper on the 
briquette factories of BlallzYt France. 

D O M E S T I C COK E A N D  BRI
qUE'I"J' E S  F R O M  R E T O R T 
COKE 0 V E N S. By R. ;\VI. Atwater, 
SCIENTIFIC AMERICAN SUPPLEMENT 1 2 1 1 .  
A valuable monograph by a n  expert. 

THE WHITE M I "i E R A L  P R E S S  
FOR BRlqUE'J"J' I N(;;. SCIENTIFIC 
AMERICAN SUPPLEMENT 1 2 2 4 .  A n  art icl e 
describing and illustrating an American 
briquetting machine. 

BRlqUETTING F V E L  MATERI A l  . .  
SCIENTIFIC AMERIC A N  SUPPLEMENT 1 4 9 5 .  
An excellent resume of the state of the art. 

Price 10 cents each , by mail. 

Order through your Newsdealer or from 

MUNN 6. COMPANY 
361 Broadway NEW YOR.K 

(1 sO we Can SUPPly you. All  sizes 
ln o u n t e d  and u n m o u n t ed .  always 
kept in stock. R9memoer, we make a 
specialtyof sel ecting stones for al1 spe . 
cial purposes. :J'1r Ask for catalogue I The CLEVELA ND STONE CO. 

2d Floor, Wilsh ire. Cleveland, O. '-________________ "'" 
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Wolf. z�bra . . . . . . . . . . . . . . .  314 
WOOd, dry distillation of , . .  , 282 
Wood, testing . . .  , . ,  . . .  , . ,  . . 262 Wrenrh and vise . • . . . . . . . . .  *26R Wren('h, improvt:'d . . . . . . . . . . .  *269 WrenchJ quick-acting • • . • • •  *200 

y 
Yucatan, ancient races 

369, 375, *398 

z 

Zambezl River bridge . . . . . . . 410 
Zehra wolf . . . . . . . . . . . . . . . . .  314 
Zinc, sheet, stamped • • • • • • •  282 
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Billing 
Typewriter 

has two surpassing merits: 

It's a complete billing machine. 

It's a Remington. 

Easy to operate, durable, 
economical in service. 

R.emington Typewriter Company 

300.000 u.se 

THI SMITH PREMIER 
B RANC H T O RES EV E RY W H E.R E  

MAP OF THE 
WORLD 

25 A beautiful map, 

C valuable for ref
• erence, printed on 

heavy paper, 42x64 ins . ,  mounted 
on rollers, edges bound in cloth, 
showing our new island posses
sions, The Trans-Siberian Rail
way, Pacific Ocean cables, rail
way lines and other features of 
Japan, China, Manchuria, Korea 
and the Far East. Sent on re
ceipt of 2Sc.  in stamps by W. B. 
Kniskern, PTM . ,  Chicago, Ill . 

CHICAGO & NOR TH
WESTERN RAILWAY 

, . 5 0  Yea rs' 
Experience 

PATENTS 
Trade !"larks. 

� Designs, 
Copyrights. Etc. 

Anyone sending a sketcb and ne�cription may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica,.. 
:��iSf�t:��t

l
OI�Oe������� f�:�g�tir����!;��

e
t��S 

Patents taKen through M UNN & Co. receive 
SpeciaL Notice, without charge, in the 

Sci ent i f ic Amer ican 
A" handsomely illustrated weekly. Largest cir
culation. of aoy scientific jouTilal. 'rerllls, $3 a 
· year ; four months, $L Sold by all newsdealers 

MUNN & CO.36 1 Broadway, New York 
Branch Office 625 F St. Washington, O. C. 

Scientific AInerican 
Window ventilator. storm, P. G. Webber . . • •  778,160 
Wire making machinery ,  J. A. Horton . • . . . •  778,041 
Wire reels, automatic mechanism for barb, 

H. M.  Cosey . . . . . . . . . . . . . . . . . . . . . . . . . .  777,843 
Wrench, F. H. Kanning . . . • . . . . . . . • . . . . . .  777,955 
Wrench, H. A. Vance . . . . . . . . . . . . . . . . . . . .  777,984 
Yarn cone, D. T, Berlizheimer . . . . . . . . . . . .  778,003 

DESIGNS. 
Bar fixture, W. C. Huss . . . . . . . . . . . . . . . . ... , 37,272 
Carpet, F . A. Haas . . . . . . . • . . • • . . • . . . . . . . . .  37,276 
Glass rece]Jtacle, J. Paull . . . • . . . • . . . .  37,268, 37.269 
Harmonica, F. Strauss . . . . . . . . . . • . . . . . . . . . .  37,266 
Hat rest, H. FrankeL . . . . . . . . . . . . . . . . . . . . .  37,271 
Lavatory, �r. Kelly . . .  ...::--=-. • • • • • • • • • • . . • • • • • •  37,270 
Spoons, forks. or similar articles� handle for, 

H. Hillbom . . . . . . . . . . . . . . . . . . . . . . . . . . .  37,267 
Stove, G. M. Coke . . . . . . . . . . . . . . . . . . . . . . . .  37,274 
Stove, heating, E. B. Adler . . . . . . . . . . . . . . . .  37,271$ 

TRADE MARKS. 

Anemometers, Short & Mason . . . . . . . • . . . . . •  43,906 
Antifebrin for all classes of germ fevers , 

G. W. JohnsoIl . . . . . . . . . . . . . . . . . . . . . . . .  43,887 
Asphalt for certain named purposes, refined, 

Barber Asphalt Paving Co . . . . . . . . . . . . . .  43,905 
Candy, G. Haugwitz . . . . . . . . . . . . . .  . 43,873 to 43,875 
Cantaloups, J. M. Rogers . . . . . . . . . . . • . . . • . .  43,872 
Catarrh cures, W. J. Garson . . . . . . . . . . . . . .  43,886 
Compasses, Short & Mason . . . . . . . . . . . . . . . .  43,907 
Corn, seed, W. D. Ross . . . . . . . . . . . . . . . . . .  43,859 Corsets, corset waists, and corset covers, 

Birdsey & Somers . . . . . . . . . . . . . . . . . . . . . .  43,866 
Cough drops, Finley Acker Company . . . . . . . •  43,883 
Drinks, non-alcoholic fruit, F. Hartmann . •  43,879 
FabriCS, cQtton, W.aci- Hanbury & Co . . . . . . 43.864 Flannel clotb, C. Smith . . . . . . . . . . . . . . . . . . . .  43,863 
Foods for invalids and infants, Sun brights 

California Food Co . . . . . . . . . . . . . . .  43,881, 43,882 
Gum, chewing , W. P. Chase & Co . . . . . . . . • •  43,876 
Hair tonic, K. 1. Prest . . . . . . . . . . . . . . . . . . . . 43,�80 
Hats, E. A. Mallory & Sons . . . . . . . . . . . . . . . •  43, 860 
Huse, rubber-lined. Bowers Rubber Co.43,901, 43,002 
Medicinal compounds, certain named, L. 

Flemer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43, 884 Night robes and pajamas, Oppenheim, Obern. dorf & Co . . . . . . . . . . . . . . . . . . c . . . . . . . . . . . 43,867 Paints and painters' supplies. certain named, 
Standard Varnish Works . . . . . . . . . . . . . • •  43,890 

Paper, carbon, .M.:iller-Bryant-Pierce Co. 
43,899, 43,900 

Pasting machines , Universal Pasting Machine 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43,908 

Pens , metallic , Poure & Co . . • • • • • •  43,891 to 43,898 
Remedy for hemorrhoids or piles, J. A. 

Tbompson . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . 43,885 
Roofing, portable gravel , J. F. young . . . . . . . . 43,903 ROOfing,  portable slag, .T. F. young . . . . . • . .  43 ,90� 
Salve, healing . W. L. King . . . . . . . . . . . . . . . .  43, 889 Salves, flesh food and hair food, E": M. 

Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43 , 88R 
Sardines, A. Watson & Co . . . . . . . . . . . . . . . . . .  43 , 871 
Scouring and cleaning compounds� A. T. 

Howell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  43 , 870 
Seed, clover, Wbltney Eckstein Seed Co . . . .  43,856 Seed, recleaned clover, Whitney Eckstein Seed 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4�. R5R 
R("ed. timothy. W1bitney Eckstein Seed Co. 43. 857 S1iv('r. raw, and dy('d yarns, Norddeutsche Wolkammerei und Kamm!!"arnspinnerei . .  43 , 869 
Text

A
iJe go.od�. certain named, B radford Dyers' 

SSocHltJon . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  ·43, 862 
Toha

.
cco a rlaptf-d either for smoking or chew-

1Il.!t, J. F. Zahm rrobacco Co . . . . . . . . . .  43,877 
Toha ('co R n d  ci .!!:Jrettes, smoking , Victor Talking Mach ine Co . . . . . . . . . . . . . . . . . . . .  43, 878 
UndpnYf'fll'. cprtain named, Natick Under· 

wea r  Co. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  43, 865 Wnterproof t.fl-xti1f' fflbri cs . Duncan & Stenz 43, 861 Yarn� for emhl'oidpring-. knitting. and cro
cheti ng pm'poses, mercerized cotton Dex .. tel' Yarn Co . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  43,868 

LABELS. 
"American Cranberry Bittf'r� , "  for cran-

bpt'l'Y hitters . O.  Le Dnc . . . . . . . . . . . . . . ] 1 . 702 
"Artgnm, " for clean ing era set', A. Sommer' 1 1 , 726 

h
B

e�fll�;ne�
a

�� .. ': . " ��� . . ����i
.
s� . . .  

s���� , . . .  �' . . .  :r:� 1 1 , 724 
hC�rpate Salvf' , "  fOl' salve, J. Scbwart7. . .  1 1 , 714 
"Chorolate Mn]]ow Love Kisses , " for candy 

kis�p:-;. Rl11'gf'sS Mfg. Co . . · . . . . . . . . . . . . . .  1 1 , 690 
"Corn King, " for corn cure, J. S .  Vander-

grift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 ,715 
"Crpscpnt Rol1ed Oat:-; . " for rolled oats,  Al-

hprs Bros. Milling- Co . . . . . . . . . . . . . . . . . . 1 1 , 689 
"Crysco . "  for mf'dicine, Cry�co DI'ng 00 . . . .  1 1 .71 0  
"Cuban Tag. " for cigars.  Rchmidt & C o  . . 1 1 , 695 
"D!'. A .  Cnrnog ' s  Giant Salve, " for salve, 

A.  COI'110g . . . . . . . . . . .  . . . . . . . . .  11 ,71� 
"Dra1l' s  Tonif� Chocolate , " for tonic choco-

late, H. Drall . . . . . . .  . . . . . . . . . . . . .  1 1 . 7OR 
"Eau dp Lvs . "  for lotion . G. Lohse . . . . . . . .  1 1 .717 
"Emel'nld 8('fI] . "  for cign rs. Schmidt & Co. 1 1 . 6-92 
""Wutronhi s . " for b a i l'  tonic. C .  Rrf'uer . .,. . .  11 .71 6 

"FaG!
l

fr��j��n�
t
.
t
.
e

.-�����,.' :  . . ��� . .  ��i
.
l�� . .  ���:: 1 1 , 722

· 

"Flo1' Of' 'Tamp» . "  for Cigars . Schmidt & Co. 1 1 , 6!)!:) 
"nold Prize . "  for cigars. Schmidt & Co . . . .  1 1 , 69R 
" (} rev Fri ll r . "  for whisky, L. Bush . . . . " . . .  1 1 , 700 
"Hui1f1- D ' OlivfI- . "  for olive oil, Societe 01e1-

cole de Sfax . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 . 704 
"Hunt's I�axativ(! }{1nts, "  for cough medi-

cinp.  1.  E. ArlR.ms . . . . . . . . . . . . . . . . . . . . 1 1 . 707 
"Its 'Tpmntin !!" . "  for whisky. B. S .  Flershelm 

Merca ntile Co . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 . 701 
"Kpn t11('lrv Liniment . "  for liniment , J. P. 

W" �al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 ,71 2 
"Ls1)' atlv(:, ::;::vrn n  of Bananas, " fOl" medicln�, 

.T . P.  McCann . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 . 70R 
"Lil1ien m n ch-�pifp. " for soap. G. I.JohF:� . . . . 1 1. . 72:1 
"Lfly of thf' Vallpy. " for extract, G. Lnhsp 1 1 .721 
"Marg-uE"ritp Crpa m Lotfon . "  for an emollient 

prep3 1'3 tlon, r:. W. Smitb . . . . . . . . . . . . . .  1 1 ,71 8 
l I\lfnrk of ..-onor. " for cie-arR . · Schmiot &, Co. 1 1 . 691 
"Merrv Cbrl�tm 3 � HR npv New Ypar . " for 

cigars.  Scbmid t & 0n . . . . . . . . . . . . . . . . . . 1 1 . 693 
"MOD OI!"1"Sm Red Rose Rouge . "  for rouge 

cloths. Monogram Crpme Co . . . . . . . . . . . .  J 1 . 720 
"Pomon:� . "  for fl-dihle oils, J. Manh pim PT . .  1 1 .705 
"Queen Chi c . "  for cigars . Schmidt & Co . .  1 1 . 694 
"R{'�al Lager, " for lager beer, W. G. Heath-

neM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 . 70� 
"Rose Buds. " for medicine. E. E. Willi nms 1 1 , 709 
"Ro7.aleaf Cream , " for a toilet preparation , 

F. A. Nader . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 11 . 71 9  
"Star Condition Powdpr, " for condition pow-

ders. A.  Kolb . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 . 7 1 1 
"rrhe Goods . " for �h!llr�,  R('hmidt & Co . . . . 1 1 . 696 
I I Thf' Post Office Writinu '1�J1 hlet . "  for writ-

ing t fl hlet�. R. R. · Ni ckerson . . . . . . . . . .  ·11 ,725 
"Thf> Smith l\f� n n " (>  �nI'PfHl pr. " f o r  manure 

spreadpr�. Smith Ma nnrp Snrfl-ll d f'l' 00 . . J 1 . 727 
"Union Mark , "  for cigars, Schmidt & Co . . 11 ,697 

PRINTS. 
"Better Newspaper Cuts , "  f o r  newspaper cuts, 

Cnts Co. . . . . . . . . . . . . . . . . . . . . . . .  1 ,163 
"Singer, " for sewing machines. Singer Manu-

"Th!
a��Ur:.i�l�o��eni·� P1'a'yi�'g 'C�;d�:' ;  "io'r' pi�y� 1 ,1 61 

ing cards . H. H. Tammen Curio Co . . . . . .  1 , 1 60 

"'The Singer. " for sewing machines. Singer 
Manufacturing Co . . . . . . . . . . . . . . . . . . . . . . .  1 . 1 62 

A printed COpy of 1 h e  spPl...ifieation and drawing 
of any patent in the roregoin� lis;t . or any patpnt 
1n print issued stnce I S61i, will be furnished from 
this office for 10 cents. provided thp name ann 
number of the patent d f' s i red · and the date he
�iven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may DOW be ohtahled by the i n ·  

vp.ntors tot'  anv of the inventions named in t h e  fo!'!·
going list. 'For terms . and further partlculRro 

,ddre.' MunD ... Co., 361 BroadwaJ, New' York. 

SPECIAL MAtrorACTUlt..JNG • .  

DIES A N D  STAMPINGS\.Tb ORDER. 
S P EC'L MACHI"ERY- M O D E�S'EXPERIMENTA L  WORK. ' D R O P  FORGING D I E S  A N D  D R O P  FORGINGS.  HARDWA R E  SPECIALTIES ETC MAN F'O .TO ORDER.SEn D SA M P LE S  OR O.AW I NGS FOR ESTIMATE S. w'IfITE  FOR OU R BOOKeET. TH E GlQ,BE MACHINE ·  8: STAMPING C O. 970 HAM I LT O N  S T., C. L-EVEL A N D ,  O H I O .  

rra� ( � ol'li s s  Engine"" Brewers' LL� �Z�;bt;t�!���Q( M�cbinery. 'r HE Vl T/rER 
Mt·G . 1 U. �9\J Clmlon St. ,  Milwaukee. Wis 
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the two houses of the Legis1ature. of the Session of 1904, 
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at the Murray Hill Hotel, New York ·City. Thursday, 
January 5th, 1905, at eleven o'clock A. M., at which time 
tbe Committee will receive plans and systems or de
vices. with tbeir clu:ims. for eJectrical towing on the 
enlarged canals of tbe State of New York. 

It is !'equested that persons desiring to be beard at 
tbat time notify the Cbairman, ELMER L. CORTHELL, 
at his Office, No. 1 Nassau Street. 

R AYM O N D  
C H EM I CAL EXAM I NAT I O N S  1tJh.AJ'�� Exte nsi on Bal l - B earing Speed Skate 

D R. H. C .  STI EFEJ�, Bissell Block. P1ttlilburgb. Pa. ��!hs�;ew��
o
�it�� 

• •  (I; CATAC-G-G E. S  F" R £:. E.  
at> UNION 'MODtL WORKS W 193  CLARK CHiC. O .  

MODELS &: E X P E R I M E N TA L  W O R K .  
Inventions developed. Special Machinery. 

E. V. B I LLAAR D ,  Fox B l d g  • • 'Fran k l i n  Square .  New York .  
Models a n d  Experimental Work. Inventions 

and Models designed and perfected. Years of success. 
Modern shop. M. P. Schell, 007 Mission St., San �'rancisco 

Exp erimenta l & Mode l  Work 
Cir. &: admicefree. Wm. Gardam & Son.45-51 Rose St.,N.Y 

·NOVELTIES 8: PATEnTED AR".CLES 
MANUFACTURED BY CONTRACT. PUNCHING DIES, SPEGjAl MACHINERY. 

E.KDNIGSLOW STAMPING & TOOL WORKS, CLE:VE L A ND, O. 

PATENT ANn WORKING DRAWINGS. 
G. M. MAYER, M.E., Monadnock BI., Chicago, III .  

STE E L  STA M PS - NAM E PLATES . 
D I ES _ SHEET M ETAL WORK 

PRESS WORK OF ALL KINDS --
$ . D.C:H I LD S " CO., Z O O  C U.RK ST.CHICACO. 

and bovs. Small· r size 
fits all )adies and girls. 
Highly finished and 
����:;'f���:�nti�i�:�i

a
l 

PriCe $5,00 postpaid. 1 01" Sherman St • •  Charlestown District, Boston, Mass. 

Bubier's Popular Electrician 
3 MONTHS 10c. 

Dept. S, Lynn, Mass. 

A M O N E Y  M A K E R  
Hollow Concrete Building Block!-l, 
Best, Fastest, :;implest, Cheapest 
Machine. 

PETT YJ O H N  BROS. 
131;; N. lst Strebt. Terre Haute. Ind. 

M A S O N ' S  N EW PAT. W H I P  HO ISTS  
save expense and liability inci�ent to Elevators. 

Adopted by principal storehouses In New York & Boston 
lllanfd. by VOLNEY W. MA SON & CO.,  Inc. 

l")orovldence, .H. I., U .  S. A. 

I r. Q arj ,]111 !\1fia 
All the Standard machines SOLD or RENTED ANY. 
'VHERE at HALF MANUFACTURERS' PRICES. 
Shipped wi th privilege of eUmination. Send for Cat. 
Typewriter  Empori u m .  203 LaSalle St., Chicago 

m M . I A t I BUILD Y O U R.  OWN A U TOMOBILE 

,J'..,. aglCa . ppara US. It Casting" Rnd Drawings, l"i sizes 0a.'Joline En�ines. Carbur-
� etters COlIs Autos and. Gas Engme accessorIes. Read Dr. 

, � Grand Book Catalogu:e. Over 7.00 engraVIngs Dyke:s Books on Autos, Second-hand autos cheap, $195 
25c, Parlor Tricks Catalogue, free. 1 �ii: .

��.
d tn�;�;;,en��� Pine, St. J�ollh, 1\10, 

M ARTINKA & CO., Mfrs . •  4.U3.sixtb Ave . •  New York. l vr. DYK� First Auto Supply Man in America. Established 1899. 

' D Y N A M O  C A S T I N G S I\TAME PLATES-STEEL STftfylp� III -=EMPLOYEE CtfECKS,KEY TAGS &BADGES· V 
J . RO BBINS MFG.CO. 58 KNE E LAND ST. 

S� FOR CiffALOGlIE . . . . · B OSTON, MASS. 

J'art8 o f  the Franklln J)ynumo . 
with output of 5 amperlls and 10 volf:s, (urni:;hed for amateurs to put 
toO'eth€r. Will drive small lnthe or hght six I) ·candle lamp�. Rough 

�:�L�r,'$��5S? ; lK�rlt�r:C�i���l.
edS�;dogo;r t��erN��i;�d� re�y . to . as· 

l'An.S.EI�I� & \VEED, 129.131 \V. 31st St., New York 

THE WORLD'S  KNOWLEDGE 
IS IN YOUR GRASP 

I F'  Y O U R E A D  

The Scientific American 
A N D  

The Scientific American Supp�ement 
1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 1 1 ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

The SCIENTIFIC AMERlt.:AN describes in a simpl e vein the bright ideas of 
American inventors, and picturesquely recounts the most wonderful technical 
achievements . 

The SCIENTIFIC AMERICAN SUPPLEMENT keeps you informed of the pro· 
gress of science in Europe. It translates French and Ge.rml'l:n articles ?therwise 
inaccessible to you . It publishes technical papers of Immense practIcal value 
by the world' s  leading scientists and engineers. 

The one paper suppl ements the other. You cann ot afford to be without 
either. Wri t e  for a sample copy of the SCIENTIFIC AMERICAN SUPPLEMENT. 
It costs nothing. 

If you subscribe now, both papers will be sent to you for a year at the reo 
duced price of $7.00. 

MUNN ®. COMPANY 3M Broadway, New York 
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1 905 Air=Cooled Orients 

The Orient line for 1905 consists of eight cars-tile 
Buckboard line from $375 to $525, and the Touring Car 
line from $1,500 to $2,250. The new Orient motors wIll be 
4�cy1inder, venteal, tandem type. with positive air-cool
ing by means of a powerful four-bladed fan. 

'Vrite for catalogue 
WA LT H A M  M A N U FA C T U R I N G  CO. 

Waltham. M a ss. 

Model N  28 H.  P. Entrance Tonneau 
Winner of the Grand Prize , W orId ' s 
Fair, St. Louis .  $3500 L o . b ,factory. 

Send for cablogue J .  

Packard M otor Car Co. 
Member A .  L.  A .  M .  DETROIT, MICB. 

New York Branch, 1540 Broadway 

C!1;'�tii #'I;) 
GAS and GA SOLINE 

For All W ork. 
Stationaries. Portables, HOlsLers. Pump
ers, Sawing & Hoat Outfits. 

Send fo}' Catalogue and Testimontals I 
!'Itate Y our Power Needs. ( CHARTER G AS E N G I N E  CO .• Box 1 4 8 ,  S T E R L I N G ,  I LL.  I W h at I s  D au s ' Ti p -To p· ?  

TO PUO VE l.hat Daus' " Tip_Top n is i��e:�;i:s si���es;e:_�':f:te�
r 
a�aklnd 

C'!ople!!'O from typewrItten original, we will 
ship complete dnplicator, cap size, 
without depoldt. on ten (10) 

��i:: �:��O le�� $5 
trade, dbcount of Net 
3373 per, cent, or 

'l'he Felix A. B. Daus Duplicator Co., Daus Bldg., 1 1 1  John St" �ew York 

S I AU varieties at 10 vvest pnces. Besl Rauroad 
Track and WaJlon or Stock Scale, made. C a 0 s Also 1(xx) useful artlCles� including Safes, U Sewmg Machines, BiCYCles, Tools. etc. eave 

Money. Lists Free. CHICAGO SeAL" co .. Chicago. III. 

and Shutters 01 every 
kind for all purposes ; 

Professional, 
Amateur, Process. 
Sold Round the World on aU 

Cameras. Catalogue free. 

Bausch & Lomb Opt. CO. 
ROCHESTER. N. Y. 

New York Chicago Boston 

H O R O L O O I C A L  D E PARTM ENT 
B R A  D LEV P O L  V'.rEC HNIC INSTIT UTE 

Formerly Parsons Horological Institute 
I'EORIA, ILLINOIS 

LARG EST and BEST 
WAT C H  SCHOOL in AMER ICA I 
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reasonable. Board and rooms near 
school at moderate rates, 

Send for Catalog of Infonnation. 

CRUDE  ASB ESTOS  
D I R E CT F R O M  M I  N E S 

I P R E PA R E D  R .  H .  M A RT I N ,  
ASBESTOS FI BR E  O F F I C E ,  ST . PA U L B U I L D I N G  
l o r  Man u factu rers u s e  220 B 'way, N ew York. 

The Ap p l e  
For GaB Englnello, LBunehes. 

Automo-blles, etc. 
No more belt, battery and commutato! 
troubles. Dirt and waterproof. Easily 
atbLChed, increases power and 
speed. Send for full particulars 
on our storage batteries, spark 
coils, timing devices, spark 
pIngs, ollr Gray Muffler, and all 
k.inds of ignition apparatus. 

1.=IIII.�S�te!r:eOPticona and Mov�ng Picture Mae 
cllin�� publiC ExhlbltlOllS 1" A Y BIG. 11II��1 tlrnall capitalrequired. Views and Films 
illustrating any subject. Catalogue free. 
Magic Lanterns for Home Amusement. 

.1161 .... McAlIister, 49 :.!�utllt.�f,��A��rk. 

15 to 21 Cllnton Street. 

Scientific American 

M A C H I N I S T S  R A I L R O A D E R S T E LE G R A P H E R S  

A CataloRue 'or Sinile Men 
FREE T O  A N Y  

ADDRESS 

SO M ET H I N C  N E W 
S I N C L E  M E N  R EA D  

A new catalogue containing everything you 
can possibly need if you are not a family man. 

Almost 700 pages devoted to illustrating. des-
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logue and buyer's guide No. 73-the catalogue we 
Rdverti se . so extensively for hOUle owners-and 
omitted everytbing of no interest to single JOen. 
Tbe revised book which we call the Men's Abridg
ed Edition. contains everything for men. Almost 
7LO pages of reliable, 10 w -priced merchandise. .N 0 
matter what your occupation is or where you live, 
you win find ' just what you need in the Men's 
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goods, camping outfi('s, barnesf:', photo I!oods, 
electrical supplies, telepnones, baud instruments, 
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including shoes. fur u�st�rs, hats, gloves, lltll-
, ' . brella8� etc.-about 60,000 dIfferent articles in all. T h e  Men's Simply send <:Ii pOt-tal and ask for our Men's Abridged Edition and we Abri dged Ed ition will send it with our compliments, all cbarges paid. We want every 
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use ; the 'Prices are so much lower than those you are accustomed to paying, that you will be sur
prised. Don't buy tools of any kind, harness, hardware, clothing, or in fact, anything until you have 
seen the Men's Abridged Edition. Simply :-.eud a postal. Ask for the Men's Abridged Edition-we 
will send It the moment your request is received. 

MONTGOMERY WARD & CO. 
Michigan Ave.,  Madison and Washington Streets, CHICAGO 

A N C HI?� S  M I N E R S  B L A C K s n l T H S  M A SO N S  L l V E R y n e N  

;:: 
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DECEMBER 3 1 ,  1904. 

A G E N T S 

KEYSTONE 
Fire Extingu isher 

has been examined and approved 
under the standard of the National 
Board ot Fire Underwriters. 1t sells 
f01 $l�.OO (fre ight allowed east of 
the Rocky Mountains) -the cheapest 
8Jld best approved extinguisher on 
the . ma�ket. . '�'bis agency can be 
earned III addltlOD tn other business 
interests. 

Write to-day for full particulars. 
JAnES BOY D & BR01 H t- R  

t 8 110 .  4th S t  , Philadelphia 
nanufacturers of FIRE PROTEC 1 101'1 EQUIPMENT 

Pire Hose, Hose 
Couplings, Hose Pipes , etc. 

are backed by a broad gum:a.atee that 
absolutely protects the} parchaser 
against faults or breaJ;age due to 
construction or materia1 lUlert. 

Stationary Engine@, 2 t-o 100 h. p. 
l:Jortnble Engines, 8 tc.- 18 h. p. 

Our new illustrated ce.talog will be 
sent on re<),,,est. 

O L D S  GASO L I N E  ENG I N E  WORKS 
2 1 6  R iver St . ,  Lans i n g ,  M i c h .  

B R I S TO L ' S  

R EC O R D I N G  I N STR U M E NTS. 
Pressure Gauges, Vacuum Gauges. Volt
meters, Amperemeters, Wattmeters, and 
]'hermometers, make continuous records 

Day and Night. WlII pay for themselves. 
Every instrument fully guaranteed and 
Bent on 30 days' trial. � Sendjor Oircu
lars and Specimen Chart. The Bristol Comnany, Wa,terbnry. Conn. 

SILV ER MEDAL PARTS EXFO�jTJON. 
--------------------------------------------------------------------�,-----

THE 

GRIFFIN MILL 
5 7 9 Mills have been. sold the past two years to the following 

Portland Cement Works : -

Lehigh Portland Cement Co., Ormrod, Po. 
Lehigh Portland Cement Co., Mitchell, Ind. 
Lehigh Portland Cement Co., Wellston, Ohio. 
Central Cement Co., Coplay, Pa. 
Glens Falls Portland Cement Co., Glens Falls, N. Y. 
Cuyaga Lake Cement Co., Ithaca, N. Y. 
National Portland Cement Co., Durham, Ont. 
Sandusky Portland Cement Co., Syracuse, Ind. 
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Mich. 
Midland Portland Cement Co., Bedford, Ind. 
Bonneville Portland Cement CD

C 
Siegfried, PI.. 

�03t�O�o���d8e���:c���lP:!��.
n
j�, N. Y. 

WKitehall Portland Cement Co., Cementon, Pa. 
Struthers Furnace Co., Struthers, Ohio. 
lola Portland Cement Co., lola, Kan. 

Texas Portland Cement & Lime Co., Dallas, Texas. 
Wabash Portland Cement Co., Stroh, Ind. 
Kansas Portland Cement Co., lola, Kan. 
Alma Cement Co., Wellston, Ohio. 
Aetna Portland Cement Co., Fenton, Mich. 
Penn-Allen Portland Cement Co., Allentown, Pa.. 
Martina Creek Portland Cement Co., Martins 

Creek, N. J. Wolverine Portland Cement Co., Coldwater, 
Mich. Bronson Portland Cement Co., Bronson, Mich. 

Quaker Portland Cement Co., Sandts Eddy, Pa. 
Diamond Cement &; Lithograph Stone Co., Chi-
:M.ls:i���iPva.lley Portland Cement Co., Louis-

iana, Mo. 
Bel1eville Portland Cement Co., Belleville, Onto 
Toledo Portland Cement Co., Manchester, Mich. 

That forms an affirmative argument that ought to clinch your orders. 
Most work and. best work in the least time with the least expense make 
the " Griffin Mill " the King Pin of the world. 

Illustrated catalogue shows what you need. It is free. 

BRAD LEY P U LVERIZER co. 
92 STATE STREET, BOSTO N ,  MASS. 

O U R  NEW 
SKELETON 

WATCH 
READV FOR 

DELIVER V 
OCTOBER 1st VV A T C H E S  

An Ideal 
Christmas 

Gift 
Our New Skeletou Watch uot only shows you the time, but how time is made. Accurate 

time at that. Ready for delivery October 1 st. For "ale by all Jewelers. 
THE N EW ENGLAND WATCH CO . •  37 al. 39 Maiden Lane. Ne'W TorI\; 

7 ISnow Hill. London, Enidand 

Use The Oliver Speed Lathe 
and find your work as true 8S the device Itself. Power, 

1:1 
Precision, Perfect Lining of Centers. Has HO!l°SW

H
SEPiAndlR,e 

and Bronze Boxes. 

USE THE OLIVER BENC
H 

and fi n d  a geariug that works blameless Iv • works $ecurely. 
All power, no friction. Has a rod-cutting device for baIlS. 

.' Prices hand in hand with our handy tools. Catalogue Free. ":" . , �, T HE W. W. O.LIVER MFG. CO. - 1482 Niagara Street. Buffalo. N. Y. 

" T4e C4ristmas Storg " 
ESPE CIALL Y SEI�ECTED FOR 

MA GIC LA N TERNS 
Also �OO other slides from Tis@ot's Life of' Christ. 

Just the thing for holiday entertuinmtnts. Send for description. 
WILLIAM H. RAU. 1322 Chestnut St .. Philadelphia. Pa. 

Opaque Projector 
A Magie Lantern for showing Engravings, Prints, Cuts, Illustrations m Books, Models and Specimen� on the Screen without previous preparation, . brilliantly lighted and in natural colors. Send for circUlar. 

Wllliams, Brown & Earle 
Dept. 6, 918 Chestnut St., Philadelphia, Pa. 

Not an Expense 
o not look on life 
insurance as an ex
pense. It is not ; it 
is an investment. For 
you rself if on the en
dowment plan j for 
your family if payable 
at death . 

We have a little booklet we would 
like you to read . Will you send us 
your add ress ? 

PENN MUTUAL LIFE INS. CO. 
PHILADELPHIA 

P O W E R - M I N I M U M  C O S T  
If  you use a pump for 

beer, lard. acids, starch .  
p e t r o l e u m ,  brewer's 
mash, tanner's liquor, 
cottonseed oil or fiuid8, 
hot or cold. thick or tbin 
you want to get the 

T A B E R  ROTARY P U M P  
whiCh does the most work at 
the least expense. Simply 
constructed Can be run at 
any desired speed. Perfect

ly durable. All parts are interchangeable. Needs 110 
skilled workman. Detects guaranteed. Catalogu-e free. 
TAB E R  P U M P  CO . ,  32 Wel l s  St . . Buffalo . N. Y .. U. S A. 

J ESSO P'S ST E E LTHNb\RV 
, FOR TOO L S, S AW S  ( Te. W� .J E S SOP '" SOttS , ' D  91 JOHN SVNEW YORK 

"LIGHTWEIGHT" PRESIDENT SUSPENDERS mean freedom in breathing. Welgn 2 oz. Any store Soc 
and $r .00 postpaid for choicest patterns. 

THE C. A. EDGARTON MFG. CO., Box 3 1 0. Shirley. Ma •• 




