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ATLANTIC STEAM­
SHIPS-PRESENT 
AND FUTURE. 

'1' h e develop­
ment of the trans­
atlantic s t e a Ill­
ship has reached 
a point at which 
it shows a decided 
tendency to follow 
a long two widely 

divergent lines. 
On the one hand 
we have the fast, 
high·powered. ex­
press steam er, car­

rying only wails 
and passengers, in . 

which the custom ­

ary cargo space 
is monopolized by 
en�ines and -boil­
ers ; while sharpiy 
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d i s t i n g u i s h e d  
from this is the 
vessel of large car­
go and pas8enger 
capacity, but of 
moderate speed. 
Of the latter type 
the ,. Ivernia," of 
the Cunard Com­
pany, is the latest 
and largest repre­
sentative, wllile 
the Ham b u r g­
American lin e r 
.. D eu t s c hland" 
is the latest and 
fastest aDd . most 
extreme of t It e 
high - speed pas­
senger ships. 

It is claimed by 
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THAT CENTRIFUGAL GUN AGAIN. 
It would seem as thou�h every field of eugineering 

had its particular and perpetually recurring monstros­
ity, which, in spite of the ridicule that invariably 
greets its reappearance, seems to have a wonderfully 
tenacious hold on the inventor. One of the most per­
sistent of these is the centrifugal gun, a device with 
which it is attempted to hurl projectiles into space in 

somewhat the same way as a boy throws a stone from 
a sling. Only a few years ago an illustration went the 
rounds of the press, showing a huge disk which was to 
be rotated at unheard-of speeds by means of a steam 
eng-ine, with pulleys and belt attachment, and which 
carried on its periphery a sel'ies of steel shells that were 
to be automatically released at the critical moment, 
:lnd were to start on their tangential flight with a 
yelocity of so many thousand feet per second. Apart 
from th� physical impossibility of making a disk 
which would carry holding and releasing llIechanism 
c:lpfl.ble of withstanding the strains due to a periphe­
ral speed of several thousand feet per second, these 
wO,uld-be artillel'ists evidently overlooked t he fact that 
if there should be a delay of an infinitesimal fraction 
of a second on the part of the releasing gear, the shell 
would be thrown rearwardly into the fort, the casemate 
or the bet ween-decks battery, as the case might be, and 
the gunner" hoist with his own petard. " 

The centrifugal gun idea is apparently by no lIIeans 
<lead. for a recent issue of so staid a journal as The 
LOlldon Times devoted about a half colullln to a 
detailed description of a gun invented by a Mr. James 
Jud�e. which is .• intended for battleships. earthworks 
and ga1'l'ison purposes." alJd is described as "a huge 
slug on a centrifugal-fire machine gun." As usual, a 
disk is caused to revolve at a very high speed, power 
being, of course, provided by the inevitable electric 
motor. The" bullets" are introduced into the interiOl' 
of the disk at the axle and travel along curves which lead 
to the circumference. where they are impelled through 
a harrel at the modest. rate of 3,000 per minute, or 50 
per second. With a muzzle \'elocity of 2.000 feet per 
second. penetration was effected through a -l. inch 
plate placed at a distance of 400 yards. We are in­
formed by our contemporary that there is no exces­
sive heating of the gun, because of the continuous 
stream of cold air which is impelled through the bar­
rel by the motion of the disk. It is bad enough when 
a journal whose technical information is usually so 
correct as that of The London Times lends itself to 
such a piece of self-evident humbug as this ; but the 
case is even more aggravated when a technical jour­
Ilal in this country, which is devoted to naval and 
military interests, gravely repeats the story with mani­
fest belief in its possibilities. 

• t •• • 
AMERICAN ENGINEERING METHODS FOR THE 

DEVELOPMENT OF INDIA. 
In a supplement to an article published in Black­

wood's Magazine on the subject of irrigation in India, 
Major-General F. C. Cotton, of the British army, shows 
not only how the country will be rescued from periodi­
cal famines and enriched by the water of its great 
rivel's. wherever that water is carried, but at the same 
time how irrigation will enhance the value of the rail­
ways, on which the government has expended so large 
a sum of money. Referring to objections raised against 
a former article advocating extensive irrigation works, 
on the ground that India is a poor country and cannot 
afford great expenditures, the writer says that the same 
obje'ction was held some seventy years ago when engi­
neers were urging the extension of various hydraulic 
works ; and that as at that time it appeared to him that 
the engineering methods of the United States, where 
capital at that time was scarce, were better suited to the 
needs of India than the engineering methods of Eng­
land, where capital was so much more abundant and 
more easily obtained. he determined to visit the States 
and study the problem on the ground. He found that 
the sections of the States which he visitpd were finan­
cially little better off than India. But although capi­
tal was scarce, ann creoit was at It low ebb, ., the rulers 
were men of un limit eo energy and determination, with 
sta.tesmanlike views of the future." 

J ,ieutift, �lUeti,a •• 

He quotes the case of the Augusta Railway. which 
"was approaching completion without a cent of uletal 
money being spent upon it. It could hardly be said 
that paper money was used, for the notes had no equiv­
alent in money, but were good for so many tons car­
ried so many miles on the railway when it was com­
pleted." While the writer disclaims any intention 
of quoting this fact as a precedent to be followed in 

India. but simply as "serving to show how difficulties 
are Illet by those remarkabie people who are still 
acting broadly upon the same far-sighted policy" in 
other enterpl'i�es ... I must say, " continues the Gen­
eral, "that I long to carry �uch statesmanship as I sa w 
there to the country I love so well in the East." He 
attributes the terrible famines which have periodically 
swept the countl'v to the lack of adequate farsight­
edn�ss and ente�prise, and

' 
points to the fact that 

while famine is raging' over 440,000 square miles of 
India, all the great rivers are pouring their flood 
waters into the sea. 'rhis, he maintains, would not 
to-day be the case if such a policy as he founo in 
America had been followed in India. 

Thel'e is unquestionably lUuch truth in the candid 
statements of this army officer. Although the case 
qnoted of the Augusta Railway is one which would 
fOI'lD a rather perilous precedent for the finanl'ierin� 
of modern enterprises. there is no question that in the 
main the writer b correct; for although what he calls 
the far-sighted policy which has govel'l1ed the (level­
opment of the natural resources of this country has in 
mallY .cases been productive of temporary disaster, 
there is no question that to the daring methods 
pur�ued by the early promoters the wonderfully rapid 
industrial growth of tbis country is largely due. 

.... .  I" 
STEAMSHIP COMPETITION ON THE ATLANTIC. 

As far as the question of speed is concerned, the de­
velopment of the fast transatlantic stealllship has 
reached a critical stage. Regarding the advisability of 
building high- speed vessels, t,here is, among the ship­
ping Iller, a division of opinion. On the one hand, 
the British and American companies, apparently con­
vinced that the maximum econolllical speed has been 
reached and passed, profess to be content for the 
future to build vessels of 20 knots or under; while, on 
the other hand. the German companies are continuing 
to bring out larger and faster vessels at a rate which 
was never approached in any previous period in the 
history of the transatlantic steamship. 

The English companies, after having developed the 
high-speed liner to the stage represented by t.he "Cam­
pania " and "Lucania," boats which are clearly en­
titled to rank as the prototypes of the modern high­
powered vessel of vast dimensions, have of late pro­
d uced no fast ship of the first ran k ; for the" Oceanic, " 
although unapproached in point of displacement, is of 
moderate speed (20 knots), and is, therefore, not to be 
reckoned in the present consideration. Indeed, it llIay 
be said that this vessel was a protest on the part of the 
White Star Company against the tendency to cram the 
Illodem liner with engines, boilers and coal in the 
effort to keep in the front rank of cOlllpetition. Since 
1893, the year of the Chicago World's Fair, the British 
steamship companies have apparently been content to 
drop out of the race. and yield to their younger COIll­
petitors across the North Sea the distinction, once so 
highly prizeo alllong themselves, of building' and oper­
ating the fastest ships in the world. JUdging froUl the 
present trend of affairs, British ship-owners are draw­
ing out of the competition altogether and are content­
ing themselves with the construction of less showy 
but, as they persistently affirm, more profitable vessels, 
half cargo and half passenger, of the" I vernia" type, 
a sectional view of which is given elsewhere. 

We should be more inclined to believe these oft-re­
peated assertions as to the unprofitable character of 
the modern express steamship, were it not for two 
considerations: In the first place, as the London En­
gineer remarks in a recent editorial, we heard very 
little from the English press about the dangers to the 
passengers and the financial loss to the shareholders en 
tailed in running high speed vessels until the Germans 
made their wonderfully sllccessful venture with the 
"Kaiser Wilhelm," a vessel which not only easily out· 
distanced her competitors, but has been It !;trong draw­
ing card, to judge from the !1tandpoint of the passeu­
goer agent, with the traveling pnblic. In the second 
plal'e. the fact that the North German Lloyd Com· 
pany. after three years' expel'ience in rnnning an ex­
pensive vessel of this c1a�s. shonld have deliberately 
placed an order for two larger, lIIore powerful and 
much more costly boats. involving an outlay of. surely, 
not less than $7, 000, 000, is to I1S proof positive that 
the "Kaiser Wilhelm." at least, has not proved a los­
ing venture. It is true, as the English journals point 
out, that the German subsidies given to these vessels 
are liberal, but it is absurd to suppose that they are 
sufficiently generous to cover the deficiency on such 
an enormous investment of capital as will be involved 
in the production and maintenance of these new ships. 
Elsewhere in this issue we present fignres that give 
good reason to assume that the latest and most costly 
of these vessels is far from being a losing venture. the 
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full passenger liSUl, the hi�h prices paid and the fre­
quencyof the round voyages, enabling the vessel to 
roll up a balance to her credit during the "ulUmer 
season that must more than offset the deficienllY dur­
ing the winter Ulollths. and this without taking into 

consideration the postal subsidies. 
A most important consideration, and one if) which 

competing companies cannot afford to shut their eyes, 
is the world-wide prestige which accrue8 to the line 
that can run a 23-knot boat on a 3-week Ilchedule with 
�omething of the regularity of railroad Ilervice. The 
fame of such a vessel attracts a large amount of tra\-el 
that otherwise would find its way through other chan­
nels. Thus, an inquil'Y into the statistics of a recent 
week's sailings from this port showed that while the 
American line carried 90, the White Star line 60, and 
the "Fuerst Bismarck" 55 first-cI8.8s passengf'r�, the 
" Deutschland" took out 281 in the first cabil.--figures 
which need no coml1Jent. 

While no one begrudges the credit which is due to 
the German co.mpanies for having figured so brilliantly 
in the modern development of the transatlantic 
steamship, we cannot but hope that the American 
Line will have the courage to order a couple of fast 
boats which will surpass ail others in speed and accom­
modat.ions. There is not the !1lightest doubt that our 
builders are eq ual to the ta�k of ('oNtructing such 
ships, and judging fl'om the succe.s which has attended 
the" Lucania" and "Campania" and their successors 
of the German lines, we do not ooubt that these vessels 
would be a profitable investment. 

••• • 
LAKE TANGANYIKA EXPLORATIONS. 

An English explorel', MI'. J. E. S. More, who is one of 
the melllbers of a scientific expedition sent to the lake 
regions of Central Africa, has recently made a report to 
the Geographical Society of London; one of the most 
important points is the rectifying of the position of 
Lake Tanganyika upon the existing maps. Mr. More 
had, in a previous expedition to this region, made a 
num bel' of soundings and dredgings in the lake, and in 
a note presented to Tile Journal of Microscopil'al Sci­
ence he shQws the presence, in the waters of this lake. 
of a fauna of very different form from that which is 
t.ypical of soft water, and including forms which are 
identical with those of the Jurassic earths. To com­
plete these observations upon the fauna of the lakes 
and the general configuration of the region, Mr. More 
made a second trip, accompanied by Mr. :Afalcolm Fer­
gusson. who was especially chal'ged to study the struc­
ture of the mountains which bordered the lake and 
with the I'artographic work. The expedition left Lon­
don on April 19 of last year. and arrived at Blantyne 
in Nyassaland in the latter part of June, and from 
there passing to Zombaa, Fort Johnston and Lake Ny­
assa. After remaining near the lake for about one 
llIonth, they came in the latter part of SepteUlber to 
Ktiotua, at the southern end of Lake Tanganyika. 
Mr. Fergusson has taken by astronomical observations 
the exact situation of a certain number of points situ­
ated on both banks of the lake, Soumbou, Loukega, 
and two others on the ,west bank and MsaUlba, 
Oujiji and five others on the east bank. The sketch 
which has been established from these co-ordinates 
shows that if the southprn part of the lake, from 
Soumbou to Ktiouta, remain fixed, as also the begin­
ning of the eastern and western sides, the axis of the 
lake, and in consequence the whole el18emble of the ba­
sin, should be carried considerably to the east. On the 
other hand. the outline given to the lake at the 
present time does not appear to be modified appre­
ciably. It is toward the central part of the lake that 
the greatest differences from the admitted position 
appear. This position has been determined froUl mea­
surements made by Capt. E. C. Hore, conI bined with 
the longitude of Oujiji as found by Lieut. Cameron. 
It is the latter explorer who traversed the region in 
1874-75 and was the first to give 3.n exact idea as to the 
hydrographic system of the lake. His observations 
agreed with the opinion of Livingstone, who supposed 
that the lake empt.ied into the River Loualaba. Came­
ron was the fil'st to establish with certainty that it 
belonged to the basin of the Congo, by the diFco\'ery 
he Ulade of the River Loukouga, which proceeds from 
t.he west bank of t.he lake. It is an affluent of the 
Loualaba-Congo. but it is only an intermittent outlet 
of the lake. as it is sometimes obstructed by a dam of 
san d and debl'is which stops the outflow of the lal<e 
and causes its level to rise. This explorer fixed the 
longitude of Onjiji at 29° 59' 30" east, by lunar obser­
vations, which comes close to the figures recently 
obtained. 

The present expedition visited the mouth of the 
Loukouga where it joins the lake; the mountain�, 
\vhich are \'ery high along the western coast, oecl'ease 
graduall\' froUl Mtoya. on the right bank of the river, 
toward the north, and also from Temboni to the south­
ern extremity of the lake. The entrance of the Lou­
kOllga forms a kind of delta of sand. where the watpr 
flows in se\'el"11 slllall streams which unite ahout a 
mile from the lake to forlll the river; thi. flows between 
banks of sof.t Hnd Fandy earth, 50 to 100 fept bi�h. The 
IlJOuntains, which are lower to the nOI·th of the river, 
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increase in height near Ouvira, to tbenorthwest of the 
lake; they reach a height which Mr. Fergusson esti­
mated to be 8, 000 feet. These mountains form a range 
parallel to those of the northeastern side, whose height 
is also quite considerable. From Lake Tanganyika 
Messrs. More and Fergusson proceeded to Lake Kivou, 
which was first seen in 1894 by the German Lieutenant 
Von Goetzen. Mr. Sha.rpe and the German Doctor 
Kandt, who have recently explored that region, say 
that the pm'ition of Lake Kivou is very badly laid out 
on the maps. '.rhe present explorers climbed the vol· 
('ano of Karounga. which is in activity; it lies on the 
north bank of the lake. They proceeded then to Lake 
Albert Edward, and arrived about the middle of Feb­
ruary at Fort GeI"rY, having decided to make the 
ascension of Mount Rouenzori, which has an altitude 
of 17,600 feet. It is the principal peak of the moun­
tainous region which rises between the Lakes Albert 
and Albert Edward. 

CATHODE RAYS.* 
BY P. VILLARD. 

The passage of the electric discharge in gases pro­
duces luminescent phenomena easily observable at pres­
SIIres of the order of one millimeter of mercury. In a 
tube provided with electrodes the discharge gives the 
following appearance. A violet·red luminous column 
starts from the positive toward the negative electrode, 
but stops before reaching the latter, ending at the dark 
space of Faraday. It is deflected by a magnetic field; 
as the pressure is reduced, the column increases in 
volume, but becomes more feeble and disappears. On 
the contrary, the luminosity at the nEo'gative electrode 
envelops all or part of the electrode, being violet in 
color (yellow in oxygen, pink in hydrogen). As the 
rarefaction increases, it enlarges and covers all the sur­
face, increasing in thickness; at the exterior it ends at 
the dark space and at the interior it is separated from 
t.he cathode by an equipotential surface, the interior 
space heing relatively dark. In immediate contact 
with the cathode is a layer of pinkish light, visible 
only at high vacua. 

ELECTRIC RESISTANCE OF DISCHARGE TUBES.-The 
gaseous medium is not to be compared with a con­
ductor; the current passing in it is discontinuous and 
not regulated by Ohm's law. It is not comparable to 
an electrolyte. The law connecting the current in­
tensity with the difference of potential is not known 
exactly, but below a certain tension the gas acts as a 
perfect dielectri · ; .thile above that point a discharge is 
produced and tne"current increases with the tension' 
300 volts i!l the minimum for the discharge. 

' 

BEAM OF CATHODE RAYs.-In a spherical or ovoid 
bulb provided with a cathode in the form of a con­
Clwe mirror, the negative light is voluminous and fills 
the bulb, thE> dark space extending a few millimeters 
from the cathode, and a luminous cone is formed 
which becomes more distinct as the vacuum increases: 
The cone is the trace of the beam of cathode ravs in 
the residual gas; scarcely visible in the dark· spa�e, it 
becomes brilliant farther out; its color is violet in air, 
pale yellow in oxygen. As the vacuum is increased, 
the cone changes to a cylindrical beam starting from 
the center of the cathode. The cathode rays are pro­
pagated in straight lines, and cross without interfer­
ence. 

PHENOMENA OF PHOSPHORESCENCE, ETC.-M. Vil­
lard points out the well-known effects produced upon 
the different bodies, especially the alkaline earths and 
phosphorescent screens, and recalls their propagation in 
straight lines, as demonstrated by the shadows cast by 
bodies placed in the path. The mechanical effects of the 
rays are shown in turning radiometer vanes, E>tc. The 
calorific effects are strongly marked; according to the 
action produced upon a fragment of diamond, M. Mois­
san estimates that the temperature thus reached 3, 600° 
C. An object encountered by the rays becomes a 
source of Roentgen rays. As to the chemical effects, 
M. Goldstein has discovered that the haloid alkaline 
salts become colored and their phosphorescence dimin­
ishes; chloride of sodium becomes brown, and bromide 
of potassium blue: the colors disappear slowly in the 
dark and rapidly in the light. Messrs. Wiedemann and 
Sehmidt have found that the salt acted upon has an 
alkaline reaction; Messrs. Elster and Geitel find that 
they possess the photoelectric property in a great de­
gree, and part with a negative charge under the action 
of violet light. These reactions indicate a reducing 
action on the part of the rays. If the shade of an ob­
stacle is projected upon a sheet of copper oxidized at 
the surface, the copper is here reduced to the metallic 
state. When the rays enconnter the air, ozone is pro­
dnced, as M. Lenard has shown. 

The deviation of the rays by the magnet is wcll 
·known ; the deviation diminishes with the pressure, or 
.as the tEo'nsion rises. Its direction is determined bv the 
laws of charged bodies. M. Villard shows the cal

-
cnla­

tion of this deviation, which has been made by Mr. J. 
J. Thomson. If e is the charge, m the mass, and if 

• Lecture delivered before the Congress of Electricity, Paris Exposi­
tion. A hstract prepared by special Paris correspondent of the SCIENTIFIC 
AlIERICAN. 
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� the speed, 'I), is small compared with that of light, the 

calculation shows that � is a constant and independ­
m 

ent of the nature of the gas. 
ELECTROSTATIC DEVIATION OF CATHODE RAYS.­

The enlargement of the shadow of a wire united to the 
cathode or to the ground has been observed from the 
beginning by Mr. Crookes and others, but the question 
has only recently been made clear by the experi­
ments of M. Majorana and M. J. Perrin. A beam of 
parallel rays traverses an anode of wire gauze and 
casts the shadow of a wire upon the walls. A static 
machine has one pole joined to the gauze and the 
other to the wire; when the wire is charged negatively, 
the two half-rays which it .forms are separated, enlarg­
ing the shadow; a positive charge brings them to­
gether, and they may even cross, showing them to be 
attracted by a positive and repelled by a negative 
charge. Two beams of cathode rays have no reciprocal 
action upon each other, as has been shown by Wiede­
mann and Ebert, Bernstein and the author. The abo 
sence of mutual action does not imply absence of elec­
trification: it snffices to admit that the particles in 
movement follow each other at distances which are 
great compared with their radius of action. 

The fact that the rays are propagated in straight 
lines shows that even near the anode the electric field 
is too weak to have a sE>l1sible action upon them. Ex­
periments show that the field is very intense near the 
cathode, but very weak in the rest of the tube. As to 
the speed of cathode rays, the attempts at direct mea­
surement made by Mr. J. J. Thomson and M. Majo­
rana have not been conclusive. Mr. Thomson has 
made a series of calculations by an indirect method. 
If In is the mass of the particle, e its charge and v its 
velocity, the result of the calculation shows that the 

m 
value of - varies from 1'1 X 10-' to 1'5 X 10-'; and 

e 

that it is independent of the nature of the gas. The 
value of 'lJ lies between 2·2 X 109 and 3·6 X 10· centime­
ters per second. M. Wiechert has determined the ve­
locity by a direct method, and finds the value of 'lJ be­
tween 5·04 X 10· and 3·96 X 109 centimeters per second. 
It is thus of the order of one-tenth the speed of light. 

ELECTRIC AND MAGNETIC DISPERSION.-M. Birke­
land has shown that a cathodic beam may be decom­
posed by a magnetic field into several distinct beams 
unequally deviated. 'I.'his experiment, made with 
a beam passed throngh a slit and a magnetic field par­
allel to the slit, give8 upon a fluorescent screen a ver­
itable cathodic 8pectrum. The number of rays is 
variable with the conditions of experiment. M. Des­
land res has formed a spectrum with an electrostatic 
field placed perpendicular to the slit. It is found that 
these beams unequally deviated correspond to different 
potentials, and they must, therefore, be emitted suc­
eessively. 

The experiments of M. Lenard are of great interest. 
He has studied the rays outside of the tube; for this 
he uses a tube whose end is formed of a thin sheet of 
aluminium. The rays passing outside are soon diffused 
in air, but in a rarefied gas he obtained a cone of rays 
three feet long. M. Lenard shows that the rays render 
the air a conductor of electricity, provoke the con­
densation of supersaturated vapor and ozonize the air. 

SECONDARY EMISSIONS.-M. Goldstein has observed 
that if a tube has narrow places or elbows, these emit 
eathode rays at the side of the anode. When 8, per­
forated paper screen is placed between the anode and 
·cathode, each hole becomes a center of emission. An 
isolated metallic sheet, struck by the rays, emits sec­
ondary rays, which are always perpendicular to the 
:surface. 

PASSAGE OF THE RAYS THROUGH METALLIC 
SHEETS. - Hertz has shown that very thin metallic 
sheets allow the rays to pass. According to Lenard, 
glass 0 ·2 millimeter thick is also traversed. Mr. J. J. 
Thomson and the author consider that the transmis­
sion is not real. but that secondary rays arE> emitted. 
Another series of experiments have been made by M. 
'Goldstein. If a tube is divided into two parts by a 
cathode having several openin�s, beams resembling 
eathodic beams are observed in the part of the tube 
opposite the side of the anode, these leaving from each 
of the openings in the cathode. These new rays have 
been given the name of " Kanalstrahlen "by the ex­
perimenter; they arE> peculiar in not being deviated by 
an electric or magnetic field. 

NON-DEVIABLE RAys. --Mr. J. J. Thomson has found 
that only a part of the cathode rays are deflected by 
the magnet. If the vacuum is such that the rays start 
·only from the center of the cathode and are visible by 
the illumination of the residnal gases, it suffices to ap­
proach a magnet to show that a part of the beam is 
unacted upon and continues in a straight line. These 
rays illuminate the residual gases, but seem to have no 
action upon phosphorescpnt bodies. 

NATURE OF THE RADIANT MATTER.-The phe­
nomena of reduction already pointed out with many 
chemical compounds is obtained either by the cathode 
rays or the "Kanalstrahlen." If at the same time it 
is remarked that the cathodic phenomena are inde-

pendent of the nature of the gas and that the rela· 
e 

tion - is invariable, one is brought to admit the unitv 
m 

. 

of the radiant matter. Hydrogen, however, is the 
only simple gas known which has a reducing action, 
and it is preCisely this gas whose spectrum is alwavs 
and often alone visi ble in the cathode layer. This 
element has special properties, such as the power to 
traverse metals heated to redness. While waiting for 
another simple reducing gas to be discovered the hv­
pothesis may be considered as acceptable th�t hydr� 
gen constitutes the radiant matter. 

• I •• • 

PURIFICATION OF GASES. 
In the course of a lecture delivered before the Eng­

lish Institution of Civil Engineers, Dr. C. H. Wedding 
described the purification Of noxions gases at the Kot­
terbach iron mines in Upper Bohemia. The ores ob­
tained in this locality are richly impregnated with 
carbonates, and they are roasted before their con­
veyance to the blast furnaces, for the purpose of 
liberating the carbonic acid. By this means, an econo­
my approaching 33 per cent is effected in the cost of 
freightage. This district, in addition to being it rich 
iron mining center, is also a profitable agricultural 
country. In fact, agriculture is quite as important as 
the iron mining. It was discovered that the drivinoo 
off of the sulphurous and mercurial vapors during th� 
roasting was detrimental to the welfare of both the 
animal and vegetable life in the vicinity. An attempt 
was thereupon made for the purpose of purifying the 
noxious fumes before their dissolution in the atmo­
sphere, and a condensing plant was installed. Two 
tim ber towers, each three stories in height, have been 
erected. The floors of the buildings are thicklv set 
with blocks of limestone. At the summit of each t�wer 
is placed a large tank of water, from which a stead v 
spray, equal in area to the whole surface of the floo; 
is constantly running. The gases upon their exodu; 
from the ores in the roasting process are conveved to 
the bottom of the first tower, and ascend agaiI;st the 
stream of water through the floors to the top of the 
building. The cool spray deprives the gases of their 
mercury and compounds, and arsenic a:nd antimony 
compounds, also a portion of the sulphur oxides. That 
part of the sulphur oxide which is not freed from the 
gases by the water displaces the carbon dioxide of the 
limestone, forming sulphites and sulphates of lime. 
The gases in their semi-pnrified condition are conveved 
from the top of the first tower to the bottom of 

'
the 

second structure, and the process repeated, after which 
they escape into the air, and have been found in t his 
purified state to have no effect upon either the cattle 
or crops. The cost of running this cOlldensing plant is 
defraYE>d by the recovery of the mercury, which is col­
lected in settling ponds, purified, and sold. 

• •• • 

DEATH OF MAX MULLER. 
Prof. Friedrich Maximilian Miiller, Corpus Professor 

of Comparative Philolo�y at Oxford University, died 
October 28. He was born in Dessau, Germany, in 1823, 
and after attending the universities at Leipzig Ij,nd 
Berlin received his degree in 1843. He earlv showed a 
great fondness for philology and the langu�ges of

· 
th� 

East. He studied Arabic, Persian and Sanskrit, and 
visited several countries to study manuscripts, In 1848 
he settled at Oxford. His rise in the university was 
rapid, and he was elected a Fellow of All Seuls College 
in 1858. The university intrusted to him the editing 
of a series of translations of the sacred books of the East 
and fifty volumes have been issued. He published 
a large number of the most important works and 
papers upon Oriental languages, and he received many 
honors from foreign universities and courts. To some 
extent he outlived his reputation, and he held Ij, much 
higher place in the estimation of British schollj,rs /!o 
quarter of a century ago than he held in recent years. 

The theory with which he is most closely associate4 
in the public mind is that the cradle of the Aryan 
languages must be looked for in Central Asia; thi.s 
view no longer commends itself to most students of the 
snbject. 

. . 

...... 

OYSTERS IN EUROPE. 
Vice Consul-General Hanauer writes from Frankfort 

under the date September 22, 1900: 
The French naval department has an exhibit in the 

Paris Exposition giving a graphic view of the develop­
ment of oyster cultivation in France. Dnring 1879-1897, 
the yearly average production of French ovsters 
amounted to 11,000,000 francs ($2,123,000), graduaily in­
creasing to 20,500,000 francs ($4,825,000) for the year 
1898, when 1!'i,500, 000 French and 3,000,000 Portuguese 
oysters were sold along the Frenell coasts. The bi­
valves are a great luxury·in Europe, and so dear that 
only the wealthier claFses can afford to eat them. In 
the city of Frankfort, small German or Dutch ovsters 
in the shell cost from 60 to 72 cents (2� to 3 marks) per 
dozen. Some resident Americans occasionally have a 
barrel of American oysters sent by their friends at 
homE>. The shipment of our oysters in cold storage 
would be practicahle and afford profit. 



New Type of Battery. 
A somewhat remarkable form of storage battery, 

which may be also used as a primary element, has 
been recently patented by M. Ernst .Jungner. The 
peculiarity of the system is that the electrolyte does 
not vary in composition, nor in its degree of concentra­
tion, but the water alone is decomposed . To bring 
about thi!1 action the inveutor uses potassium or sodium 
hydrate, etc. , whose metallic bases decompose water. 
To form the acti ve material of the plates he uses 
metals whose hydroxyl combinations cannot exist in 
the presence of water, but are decomposed into oxide 
and water. The active matter is supported upon 
plates of metal, preferably nickel or copper, whose 
oxides are not soluble in alkal i . As an example of an 
element constructed upon these principles, the posi­

tive plate is of nickel, pasted with peroxide of silver, 
mixed with ceme n t  to give consi8tence. The negative 
is a copper plate upon which has been compressed a 
layer of finely divided copper. These electrodes are 
placed together in an ebonite vessel ; they are separated 
on ly by a layer of asbestos paper, an alkaline solution 
being used as the electrolyte. A current is formed 
which is accompanied by the following reactions: 

1. Ag. O. + 2 KO H + 2 Cu = Ag. 0 + 2 Cu OH. 
2. K. 0 + H .  0 = 2 KOH. 
3. 2 Cu OH = C u .  0 + H. O. 

The electromotive force of an element of this kind is 
0 '93 volt. The element may also be used as a storage 
battery, as upon passing a current int o it in the oppo­
site !lense the reaction is reversed, and it is ready to be­

g in anew. A less expensive form of cell is obtained by 
using ferrous oxide at the negative plate and black 
oxide of manganese at the positive ; the reaction then 
becomes: 

Fe (OH), + 2 KOH + Mn (OH). = 

Fe (OH). + 2 KOH + Mn (OH).. 
This form of cell is claimed to give a specific energy 

of 20 to 25 watt-hours per pound of total weigh t ; the 
internal resistance of ihis element is very small, owing 
to the thin layer of electrolyte between the plates, and 
it  is qui te durable, owing to the small variation in the 
volume of active matter during the charge and dis­
charge, as wel l as the freedom from secondary or local 
chemical actions. When used as an accumulator, it 
holds its charge a long time for these reasons, and does 
not seem to be affected by changes of temperature. 

. , . , .  

A SQUARE FOR MARKING SHAFT-KEYWAYS. 
'rhe illustration which we present herewith pictures 

a novel square which has been devised by Mr. Armand 
P. Dubus, of 634 Louisa Street, New Orleans, La. , for 
the purpose of marking keyways on shafting. 

The tool comprises a head having two straight edges 
at right angles to each other and two legs also at 
right angles to each other. The head is formed with 
a circular opening in which an adjustable spirit-level, 
.A, is held. The straight ed g'es of the head are also 
provided with levels, B and 0, and with eyes, IJ, (rom 
which plumb-bobs can be hun g i f  desired. Arranged to 
slide through the head so as to bisect the right angle 
formed by the legs is a 12-inch scale from which an ex­
tension, E, projects perpend i cularly. 

When the keyway is to be marked on the end of the 
shaft, the tool is placed astride the shaft with the spirit­

level ,  a, perfectly horizontal. The l ine is then drawn 
along the edge of the scale. If it be desired to mark a 
keyway longi tudinally on the shaft, the scale is moved 
up so as to lie with the extension, E, over the shaft. 

A SCALE FOR MARKING KEYWAYS. 

Then, by read ing from the level, a, the extension, E, 
can be made to indicate the proper line on the shaft. 
By turning the tool as shown by dotted lines, the 
reading edge of the scale is horizontally disposed and 
the horizontal center of the shaft determined as indi­
cated. 

. . . . .. 
A CURIOUS accident occurred recently in a feather 

bed factory in New York. The feathers got whirl ing 
so rapi dly that the friction set them on fire. 

j c ieu tifi, jmeritJu. 
THE HYDROMETER SYRINGE. 

The need of this improvement arose from the fact 
that the removal of a portion of the fluid electrolyte 
from a storage battery cell, for the purpose of testing 
its specific gravity, has always been more or less annoy­
ing, disagreeable and unclean, since it hae been cus­
tomary to remove, by means of a syringe, a portion of 
the electrolyte and put it into a separate hydrometer 
tube to be tested by the hydrometer, or in the absence 

� 
HYDROM ETER 

SYR 1 N BE 

A COMBINED SYRINGE AND HYDROMETER. 

of a syringe the sol ution is poured out from the jar it­
self into the tube. The accompanying illustration 
shows a combined hydrometer and syringe which 
avoids the above described difficulties and provides in 
one instrument a convenient, cleanly method of add­
ing or wi thdrawing fluid from the storage battery 
cells and at the same time, by means of the flotation 
of the hydrometer within the glass tube of the syringe, 
permits the specific gravity of the liquid to be quickly 
and accurately determined. 

This is done by compressing the rubber bulb at the 
upper end (which expels a portion of the air), and in­
serting the long nozzle in the hole in the cover of the 
cell, then releasing the bulb, when the liquid rises and 
floats the hydrometer ; the reading is then made, and 
the fluid returned to the jar by compressi ng the bulb. 
Each battery cell may be easily tested in this way and 
the specific gravity of several cells equalized when 
necessary by the addition or withdrawal of acid from 
one cell to' another. The syringe, we are informed , has 
recently been introduced by the Storage Battery Sup­
ply Company, No. 239 East Twenty-seventh Street, 
this city, and is used by the electric vehicle companies . 

By means of an additional nozzle having special per­
forations the fillin g of the cells with the electrolyte to 
their proper level above the battery plates is done by 
first filling the syringe from a supply vessel, then rest­
ing the nozzle on the top end of the plates and com­
pre ssing and relea.sing the bulb two or three times. 
The excess above the proper depth is thus withdrawn 
by the syringe, which is equal to the d istan ce between 
the perforations and the mouth of the nozzle. The 
interior bottom and top of the syringe tube is cush­
ioned with rubber to prevent the acciden tal breakage 
of the hydrometer as the li quid is expelled. 

The h ydrometer is provided w ith the specific gravity 
and Baume scale for storage battery use. It is obvi­
ous that it Inay be used for various purposes and with 
other l i q u i ds. 'Vhen not in use the syringe is placed 
in a wood box, as shown,  in w h ich is a glass tumbler 
contain ing an absorbent which holds the surplu s drain­
age of the acid solution. Lying on top of the jar may 
be seen the u sual rubber p l u g  for preventing the spill­
ing of the solution when the jar is agitated. Suitable 
directions for testing storage battery electrolyte accom­
pany each syringe. 

It is a very convenient instrument and is particularly 
adapted for testing automobile storage batteries, since 
tests may be made with rapidity and facility. 

. .  , .  
Means oC Discovering Living Tissue. 

M. Augustus Waller has recently discovered a method 
of recognizing with certainty whether an organ or a 
tissue, either animal or vegetable, is living or dead. 
The action depends upon the follow in g principle: 
Living matter responds to an electric excitation by a 
current in the same direction. The same matter, killed 
by an elevation of temperature, does not respond to 
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this excitation ,  or gives a contrary current of po lariza­
tion. This reaction is, according to the experimenter, a 
positive proof that the matter acted upon is not inert ; it 
is a general phenomenon, and is charactflristic of living 
matter, as has been proved in the case of the muscles, 
nerves, retina, skin, etc" of animals, and upon leaves, 
flowers, fruits, etc. The arrangement for carrying out 
the experiments is quite simple, and may be 'found in 
every physiological laboratory. A sensitive galvano­
meter is necessary ; the experimenter uses a reflecting 
Thomson galvanometer having a sensitiven ess such 
that 1 '1-1 0 ampere gives a, deflection of a spot of 
light 'equal to 0 '1 inch on as cale placed two yards off. 
A pair of electrodes is connected to the object ; any cur­
rent arising from the object i tself is com pensated for 
while the galvanometer is in circuit, so that the latter 
may be connected or disconnected without produc ing 
any effect. The galvanometer is connected to the 
electrodes of the o bject and then short-circuited by a 
plug. The exciting circuit is also connected to the 
electrodes, and by depressing a key the current is sent 
into the object. This current is then interrupted and 
the galvanometer thrown in by removing its plug. If 
a current comes from the object, its presence is shown 
by the deflection of the galvanometer. The experiment 
is repeated with the exciting cu rrent in the opposite 
direction. If the galvanometer responds in one of 
these cases, the obj ect is living, if not, it is dead. The 
importance of such a method need n ot be insisted 
upon ;  it llIay be easily verified by experiment, and the 
facil ity w ith w h ich it may be carried out brings it 
within the reach of most experimenters . 

• , e ,  • 
A PORTABLE THREAD-CUTTING MACHINE. 

In an improved portable hand-driven t.hread-cutting 
machine patented by Mr. D. Norwood .Jerauld, of 26 
Whitney Place, Buffalo, N. Y. , a novel arrangement 
of parts has been devised which simplifies the con­
struction ordinarily met with. In a casing a cylinder 
is mounted , having an exterior th read i n to en galZe­
ment with which an adjustable feed-block, L, can be 
moved by means of a hand wheel, G. To the rear of 
the cylinder a gear, N, is attached, with which a.n 
elongated pin ion (not shown) m eshes. The sh aft of the 
pinion is extended, so that its outer end, H, can be 
engaged by a crank-handle or other suitable turninlZ­
tool. A die·carrier is attached to the forward end of 
the cylinder, which die-carrier consists of an outwardly­
extended portion and inner and outer forwardly-ex­
tended portions. Dies are movable through openings 
in the interior flange. Worm-wheels, B (top sectional 
view , Fig, 2) engage the dies, .A ; and pinions, 0, on 
the shafts of the worm· wheels engage a ring-shaped 
rack, IJ, mounted to rotate o n  the inner flange, pre­
viously mentioned. A stop-ring is attached to the 
outer flange, which stop-ring, as shown in Fig. 2, re­
ceives in an arc-shaped slot a pin extended from the 
rack-ring and provided with a thum b-nut, so as to hold 
the rack and consequently the dies i n  adj usted pos i­

tion. The pipe is ri gidly held in place by clamping­
j aws, 11, operated by a hand wheel, F. 

When a pipe or rod is in position and the thread-cut­
ting dies are in engagement with its outer surface, the 
cylinder is driven by the gear, N, and the elongated 
pinion whose shaft is seen at H. By its engagement 
with the feed -block, L, the cylinder is compelled to re­
cede, thereby shifting the die·car rier and causing the 
dies to move longitudinally of the pipe whi le they are 
cutting the thread. When the thread is cut, the feed­
block,. L, is raised and the cylinder drawn forward, 
ready for new work without running back, by its thread 

THE JERAULD PORTABLE THREADIN G-MACHIN E .  

connections. The jaws, K, are " self·centering " de­
vices, since they hold the pipes rigidly in a proper, 
centered position. 

• .  e . •  
A PIPE line, 1 42 miles long, has been bu i lt to carry 

Caspian petroleum to the Black Sea. The railroad was 
in adequat.e to handle the oil, an d it was fou n d  more 
economical to lay the pipe line than to improve the 
road. At present, however, it must be carried by rail 
for 400 miles. 
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THE COLOR TREATMENT OF THE PAN·AMERICAN 
EXPOSITION. 

BY EDW ABD HALl!! BRUSH. 
In determi ning to give color treatment to the build­

i n g" of the Pan-American Exposit i o n  the management 
well Qnderstood that to cn,ate an exp08ition WUo,;e 
outward aspect should be essentially different" from 
all Y  thing of the ki u d  created heretofore would be a 
task of exceed i n g  d i ffi c u lty. Iudeed, it was felt to be 
well  nigh an im poss i b i l i ty to at­
tain success unless the buildings 
could be colored. Th ere cou l d  
not be another • .  W h i te City." 
'1'0 create one would simply 
challenge comparison with Chi· 
cago's supremA a c h ieve m e n t  i n  
t h e  Columbian Exposition o f  
1893, and occasion u nfavorable 
com ment rather than the reverse. 
Color there m u st be, but how 
was it to be accom plished ? The 
practical difficulties in the way 
of giving s uitable and artistic 
coloring to the tem porary staff 
w ithout consuming a l l  the fuuds 
of the Exposition i n  the purchase 
of paint  see med al most i n s u r­
mountable.  H u t  persistent and 
intelligent study of the problem 
has won the day, and i n  this  re­
spect, as well as others, the Pall­
American Ex position now bids 
fai l' to be it si gnal success. 

.i'titutifit �lUtritiUlc 
festivity. It  lends itself read ily to enrichment by ornate 
sculptural adornment and fantastic treatment in both 
form and color. It gi ves an opportunity for decorative 
enrichment of pinnacles and m inarets, of arches and 
colon n ades, of dome i n teriors and the frames of doors 
and windows, and all this profusion of color, provided 
it is harmonious and artistic, heightens the pleasing 
effects, gives strikin g  contrasts, and is  in keeping as a 
whole with the feeling of gayety, of buoyancy of lSpirits 

and the blue sky above reflected i n  the i nterspersed 
lagoon s  MI'. '.rurner calls his primary colors. In this 
large and com prehensive effect i s  to be the great pic· 
ture of the .l!:xpoliition. The smaller pictures will be 

discovered i n  studying the detail. 
In general the plan is to have the coloring of the 

b u ilulllgs progress in intensity as one enters the Tri­
um phal Bridge in the southern portion of the grounds, 
where one gets the first comprehensive view of the Ex­

position as a whole and where 
one's first impressions of its 
grandeur am obtained. 

'l'he selection of the Span ish 
Renaissance style of architec­
ture for the buildings of the Ex­
posi tion was a fortullate one i n  
view o f  t h e  need t o  make unique 

MAKING WATER COLOR DRAWINGS AS GUIDES FOR PAINTIlfG THE PAN·AMERICAN 
EXPOSITION BUILDINGS. 

In the Transverse Court, the 
profile of which faces one at the 
approach of the grounds, there 
wi l l  be the richest coloring. '1'0 
the left the walls of the Mines, 
Horticulture and Graphic Arts 
b ui lding will be a warm b u ff  
color ; t h e  roofs, a mediu m  dark 
terra cotta. On the right the 
walls of the Govern ment build­
i ngs wil l  be more yellowish. To­
gether these b u i ldings will be 
the lo west in key in the main 
vista. I n  com parison with the 
rest of the coloring, Mr. Turner 
calls this cru d e  and stron g. From 
there the buildings on the !Sides 
of the Court of Fountains, the 
main court running directly away 
from the en trance, will be l ighter 
and more refined in coloring, 
changing from yel lows into 
grays, the roofs bein g  in h ues of 
lighter reds. :First the b u i ld ·  
ings of Machinery and Manu-
factures and Li beral Arts w i l l  

i n  appearance a n d  g i v e  t h e  exte-
riors of the structures color. To prepare a color scheme 
suitable to classic arch itecture would have been a d u­
bious task, indeed. But with bui ldi n gs i n  the Spanish 
style color is  a n atu ra l  and fittin g  adj u nct and rich, warm 
tints may appru p r i ately be used in abundance, for they 
but enhance the beauty of form the structures them· 
selves possess; and with courts and fou ntai ns and floral 
and horticultural effects, such as the Pan-A merican 
Exposition will have in profusion, the charm of a set­
ti n g  tropical in its rich ness is attai ned. Having de­
terwined u pon giving the Pan-A werica n Ex posi t ion 
buildings color, the next thing was to fi n d  a man capa­
ble of p U L t ing it on. Fr6m the very first the aim of 
the creators of this Exposition has been to make it on 
rhe artistic side a complete and h armonious ensemble. 
To this end there has been the closest co-operation 
between every department. E very effort has been 
made to avoid haphazard work and jarrin g  contrasts. 
The avoiLiance of the incongruous and inartistic in the 
l aying on of the color w as of especial im portance and 
also of un usual d ifficulty 
i n  view of the fact that 
there were few precedents 
to follow, so that he who 
would achieve success must 
possess in a m arked degree 
the creative insti nct. 

In C h arles Y. T u rner, 
N.A.,  pres ident  of the Art 
Students' League, of New 
York. and a lead i n g  mem­
ber of the National Society 
of M u l' a I Paiu t ers, t h e  
.I!: x p a IS i Lion management 
fou n d  an artist who has 
p ro ve d  equal  to the task. 
Mr. Turner has had the 
assistance of other m u ral 
p� i n t e l's of  national repu­
LaLlon, and the problems 
to be sol ved have been 
studied w i t h  the greatest 
care on bot h  t h e  p ractical 
a n d  the art istic sid e. The 
accom pan y i n g  views g i ve 
! he reader some idea of 
t h e  work that h as been 
goi n g  on in Mr. T u rn er's 
studio a t No. 35 West 
Fourteenth Street, N e w  
York city. 

which i s  characteristic of the pleasure-seeking multi· 
tude of a great Exposition. 

T h ese colors as laid on at the Pan-American will ,  i n  
many places, particularly in  the pavi lions, arches over 
door w ays, and colonnades, give the i m p ression of 
mosaic work. Other pleasing effects will be produced, 
as, for instance, the gri l l  work over the mai n en trances 
to the Machinery buildi n g, which w i l l  be colored to 
resem ble bronze. S i m ilar effects wi l l  be prod uced in 
the princi pal entrances to other structures. 

The color is n o w  being applied on some of the build· 
ings, and some i dea can therefore be obtained already 
of the artistic effects which wil l  be prod uced. Experi· 
ments h ave been made with all kinds of pai nt, and an 
especially prepared oi l  paint h as been adopted w hich 
is found, after sufficient trial o n  the staff work, to hold 
its color well and stand drying l ike any ot her paint. 
As I have said, the general chromatic scheme is planned 
with reference to the purposes of the buildings, their 
situation and the general character of the group. The 

have walls of light ye llow a u d  
drab or gray, then the E lectricity b uilding a n d  t h e  Agri· 
cultural building opposite will be of a warm light yel­
low and French gray. The architectu ral cl imax of the 
Exposition, the Electric Tower, by Joh n Galen How­
ard, standing at the head of the Court of the Foun­
tains, will strike the highest key of all, being of ivory 
white with the open work panel on the shaft a broken 
mass of delicate green, blue and gold. The figure sur· 
mounting the tower at a height of 875 fee t, the God­
dess of Light, w i l l  be gilded, and in the rays of the su n  
w i l l  be a dazzling object, visible many miles away. 

The accom panying views show how the work of put­
ting on these colors h as been st udied. Mr. Turner has 
m odels prepared of the different b u i l dings, so as to 
give in  m i n iatu re an exact reprod uction of the entire 
Expos i t ion. These twenty carefully fi nished archi­
tectura l models, each about 15 inches high and on a 
scale of abou t  one-sixteenth of an i nch to the foot, were 
grouped according to the plan of the Exposition, and 
upon them and upon other models in plaster, some of 

wh ich were worked out i n  
most elaborate and per­
fect detail, the colors are 
bei ng tried. By compar­
ing the effects of  the color 
u pon the models i n har· 
monious results  are avoid­
ed. Preliminary color stud· 
ies and experi mental treat· 
ment of the lJl odels pre­
pared the way for the fill­
ing in of the detai ls of the 
general plan and the m a k­
ing of water-color d raw­
i n gs to be used as gu ides 
in layi ng the colors on the 
staff of the buil d i n gs them­
sel ves. I say " guides " 
advised ly, because t hey 
cannot be fol lo wed pre­
cisel y, various co n d i t ions 
requiring change in some 
details when the pai n t  is 
tried u pon the staff in the 
open air. 

As w i ll be s e e  n from 
these pictures, a large corps 
of artists has been engaged 

GROUPING THE MODELS OF THE EXPOSITION BUILDINGS-MODEL OF ELECTRIC TOWER IN THE 
CENTER. 

In Mr. T urner's st udio 
the b l ue sky was repre­
sen ted by a pain ted scroll 
8 feet high ,  and even green 
shrubbery and trees were 
reprod uced in m iniature, 
so that none of the effects 
and contrasts of the real 
Exposition might be lost. 

in working out from nlOdels 
of the b u i ldi ngs the color scheme of  the Exposition i n  
detai l .  I n  t h e  fi rst place, t h e  general character o f  the 
color plan was determined u pon. This w as n ot left to 
chance or mere fancy, but was studied out with es· 
peci al reference to the p urposes and situation of the 
different buildings and the character of the whole Ex· 
position . 

The Spanish Renaissance architecture is especial ly 
adapted to convey the impression of joyousness and 

same is true of the sculpture, produced u n der the direc­
tion of · Karl Bitter, a n d  the landscape settings, under 
the supervision of Rudolf Ulrich. 

Mr. Turner's scheme has been to follow out the main 
ideas of the composition, as the architects and sculp· 
tors have been doing. The roofs. as a whole, will be in 
red, the stat! walls tinted in yellows and grays and 
delicate tones of ivory at varying hues. These light 
walls and red roofs with heayy foliage banked below 

Take as an i n stance of 
the color scheme in detail one of the entrances to the 
Machinery b u ilding. These entrances are elaborate i n  
their ISculptural and mural enrichment. The general 
princi ple fol l owed in laying on the color is to give 
the columns and rel ief work light tints and obtain 
contrasts and a rich effect by d arker and warmer h ues 
in the background. Thus, in this entrance the pi l l ars 
are gi ven li n  i vory tint, the ornamental bases and 
capitals of  the fluted columns are enriched with golden 



background and the main wall at the back is II. light 
soft red, while the arches of the doorways are treated. 
in red, bl ue, yellow, and other tints to give a mosaic 
work effect. The cornice of the hood over the entrance 
will  be of brownish wood color. Passing through the 
entrance and coming to the vesti bule, the color will as­
sume an exceedingly rich tone, and the same will be true 
of the pavil ions, which will have elaborate and even 
gorgeous h ues, the colors heightening the effect of the 
richly ornamented arch itecture. 

Real iz ing that color is a delicate thing to experiment 
with, many had expressed the fear that the n e w  de­
parture w h ich has been made in coloring the buildings 
of the Pan· American .would not be a success. From a 
careful study of w hat has n o w  been accom plished, i t  
is safe t o  predict t h a t  in t h i s  a s  w e l l  a s  other respects 
the Exposition which is springing into reality here on 
the Niagara frontier is goi n g  to give the appreciative 
and discrim inating public a most agreeable surprise. 

• • • • 
ATLANTIC STEAMSHIPS-PRESENT AND FUTURE. 

(Conti n ued from fi rst page. ) 
the companies which h ave given up the construction 
of abnormal l y  fast vessels that t hey do not, and in the 
nature of t h ings can not, pay ; yet we find on the other 
hand that the North German Lloyd Company, who have 
h ad sufficient experience w ith the 1,1 Kaiser Wilhellll " 
to j udge i u telligently of the question, are planning and 
building vessels that are to surpass i n  speed and size 
anyth i n g  afloat. To assist our readers i n  d rawing their 
own conclu�ions, we presen t  d rawings and com parative 
data of the two types of vessels above mentioned. 

W h i le the representatives of t h e  companies are na­
turally rel u ctant to gi ve exact figu res, tbe data con­
tained i n  the accom panying table Illay be relied u pon 
as su fficiently acc urate for al l  purposes. To sbo w bow 
near l y  we have i n  the " Deutschland " reached the 
l i mit of economical speed, w e  have calculated the pro­
portions and leading particulars of a four-day express 
steamer of 30 knots ;' and it wi l l  be at once evident to 
our readers that u n less sOllle rad ical cbange is made III 
the presen t  methods of producing and uti l iz ing steam 
aR a source of motive power, the 30 knot liner is not 
likel y to get beyond the papel' stage. 

", IVERNIA. "--T he " Ivernia " is the latest represen­
tative of a type of huge vessels, half cargo, half passen­
ger, wh ich of late years has become very popular, both 
with the steamship companies and the t ravel i n g  pub­
lic. The first of these to visit the port of N e w  York was 
the " Pen n sylvania." She was fol lowed by such vessel s  
a s  the " Cym ric," . .  Pretoria, " and " Grosser Ku rflirst, " 
the l atest representatives being the .. I vernia " and 
" Saxonia" of th e Cunard Com pany. As these vessels 
are of moderate s peed , it is possible to give thelll very 
ful l  l i n es, and they are all of great moulded depth, 
the " I  vernia " measu ring 49 feet 6 inches from the 
keel to the shelter deck. 

The speed being only from 14 to 16 knot�, compara­
tively l ittle space and weight has to be sacrificed to 
motive power ; and as the daily coal consumption is 
only from 100 to 150 tons, a bunker capacity of froUl 
1 , 000 to 1, 250 tons is found to m eet all requirements. 
T h ese vessels are enormous cargo carriers, the " 1  verni a" 
havi n g  four cargo holds forward and t,hree aft of 
t i l e  engine room, while above these are t wo decks, 
a lso entire ly  de voted to cargo. When ful ly loaded 
she can accommodate 11,610 tons of actual dead weight, 
w h i le her m easurement capacity at forty cubic feet to 
the ton is 24,000 tons. 

The type is so deep and stab le that it is possible, by 
carryi n g  u p  the structure of the vessel amidships to 
an unusual height above the water l ine, to provide 
un usual passen ger accolllmodations, tbe I ,  I nvernia " 
being provided with seven decks i n  all.  Above the 
hold and the orlop and lower decks, w hich are given 
up to cargo, there are three other decks, known as the 
main, the upper and the she lter decks, which extend 
entirely from stem to !Item .  The main and the u pper 
decks are given up to thi rd-class passengers, while the 
shelter deck is de voted mainly to first and second-class 
passen gers. For a d istance of over 300 feet amidships 
t here are two other d ecks, called t h e  bridge and prom­
enade decks, on w h ich first and second-class passen­
gers are accommodated. T here is provision altogether 
fo r 1IiO firf>t-class passengers, 200 second-class and 
1, 600 third-cla�s, so that i n  add i t ion to carrying a 
paying load of 11,610  tons of cargo, this vessel pro­
vides for about 2.000 passengers. She burns but 
l ittle coal, requ i res but a small engi ne and boiler-room 
staff, and hence the running expenses in comparison to 
h e r  size and earni n g  capacity are very low. 

By t h e  courtesy of the managers of the various 
s t eamsh i p  compan ies, we have been enabled to com­
pare the average receipts and expen ses for several of 
these big freigh ters, and we find a remarkably u nan­
imous opinion that the greatest receipts for a si ngle 
passage of a ship of the t y pe of the " ivemia " are 
about $50.000 ; the reven ue from the westward voyages 
being deri ved mainly from passengers, and that from 
the eastward voyages from freight. W f' hlwe estimated 
the average cost of one passage at $20, 000 ; figures 
whicb go a long way to explain the popularity of 
these vessels with the shipowners. 
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* Actnal value of passenger fares on a recent westward trip. 

" DEUTSCHLAND. "-In the " Deu tschland " we see 
the latest development of the high-speed liner. From 
whatever point of view she is regarded, she has been 
such an unqualified success t hat she lends hersel f  ad­
mirably to t h e  presen t  comparison.  She is not only 
the fastest and the most powerful, but, by virtue of 
her coal con s umption of 1 '45 pounds per horse power 
per hour, including auxil iaries, she is considerably the 
most econollljcally-driven big vessel afloat. Compared 
with the " Ivern ia, " she is 86 feet longer, has 2 feet 6 
i nches Illore beam, and 5 feet less mou lded depth. Her 
working draught of  29 feet is probably about a foot 
less, and on this d raught, in spite of her m uch larger 
dimensions, she d isplaces only 2,000 tons more than the 
former vessel, the com parat ively small i ncrease in d is­
placement being d ue to her yach t- l i ke l ines. '1' he dia­
gram w hich we h erewith present of the ship shows more 
strikingly than any mere description at what an 
enormous sacrifice we obtain a speed of over 23 k nots 
an hour ; for here we find that the cargo space, w{l i c h  
in  t h e  . 1  I vernia " has a capacity of over 11 ,000 tons, i s  
i n  t h e  " Deutschlan d " entirely appropriated by t h e  
engi nes, boilers, coal b u n kers, machine shops, and 
stores w h ich go t o  make up a Illotive equipment of 
37, 000 horse power capaci ty. The comparison preaches 
au eloquent serlllon o n  the text that in the same Ves­
sel " resistance i ncreases as something more than the 
c u be of the speed ." The larger di�placelllent of the 
" De u tschland " is partly com pensated for by her finer 
form ; yet i n  raisi ng the speed from 16 '5 to 23 -36 k n ots, 
t h e  horse power has to be i ncreased frolll 10,500 to 37, -
000, w h ile the coal consum ption runs u p  from 150 to 572 
tons per day. So com pletely does the Illotive power fi l l  
up the hold that t h e  cargo capacity is reduced t o  600 
tons, this amount bei n g  the maxi m u m  that she can 
carry. As a matter of fact, the " Deutsch land " usual l y  
carries n o  cargo, t e n  tons bei ng, we bel ieve, the most 
she h as ever taken aboard. To keep the enormous 
aggregate of machinery in motion req uires the services 
of 240 engineers, oi lers, stokers, etc. , and the whole 
shi p  requires a cre w, including the engineer's staff, of 
550 men. The carry i ng of cargo being out of the ques­
tion, the four decks above the boiler roo III are given 
u p  entirely to passen gers, of  whom she can carry 450 
first-class, 300 second, and 300 third-cla�s. 

The. runni n g  expenses of such a vessel are necessar i l y  
enormous. To take o n e  item alone, the coal,  we fi n d  
that the cost, for the s i x  days from N e w  York t o  Ham­
b u rg, assuming an average price of $4. 50 per ton, is 
abou t  $ 15, 500. In addi tion to thif>, and even more costly, 
are the fixed charges against the vessel, the most 
serious of w h ich are the depreciation and the i n terest 
on first cost, which cost in the case of the .. Deu tsch­
land," amounted to $3,300, 000. It is  custolllary to 
reckon depreciation i n  the case of t hese fast boats 
at 10 per cen t  of the first cost, and this for the 
reason that as soon as they are exceeded in speed 
by other vessels, they quickly lose thei r popularity 
and therefore their earning power. Moreover, the 
hard driving to which tb ey are s u bjected induces a 
m ore rapid det erioration than occurs in slower vessels. 
Probably the fai rest way to reckon depreciation on 
such h igh-speed vessels is  to assume i t  as 10 per cent un­
til half of the cost h as been covered , and then red uce 
the rate to five per cent. Depreciation and in terest, 
coal,  wages of the crew, cost of provisions, dockage, 
tonnage dues, insurance and other items w i l l  brin g 
up the total cost of one passage of the " Deutschland "  
to $50,000. 

Does such a vessel pay ? Popularly, it is supposed 
that she does not ; but the experience of the " Deutsch­
land " during t h is her first season gives reason to sup­
pose that she is certain l y  n ot a losing investment. '1'he 
popularity of these very fast boats enables the com­
panies to realize correspondingly higher prices for ac­
com modation. As a matter of fact, we know that on a 
recent westward run of the . .  Deutschland " the total 
passen ger fares taken in amounted to $143, 000, and 
the fares on the return passage brought u p  the total 
for the round trip to over $200.000, this sum f,epresent­
ing the recei pts  from passengers alone, w ithout taking 
into considera tion what was rece i ved for carry i n g  the 
mai ls. Si nce t h e  cost of r u n n i n g  the boat. for one 
round tri p, including fi xed charges, is $100, 000, we see 
that a p rofit of abou t $100, 000 was real ized in the space 
of t h ree weeks. It mu;;t be remem bered, however, 
that these fil;:ures repI·es.-rJt the best voyage, and the 
recei pts w i l l  not be so high throughout the rest of the 
SUWlller season.  J udging from these figures, it  is l ikely 

that while for six months of the season she shows a 
profit, for th ree months of the year tbe " Deutschlan d " 
wil l  only abont inake her expenses, wh ile for the other 
three months she will probably be in dry dock and re­
fitting for the n ext season's traffic, d uring w h ich period 
the fixed charges will be accumulati n g  against her • 

A ltogether, it is likely that if only a moderate propor­
tion of the heavy subsid ies earned be taken into ac­
co u n t, placing the boat in this respect on t he salUe 
basis as her Engl ish and American com petitors, the 
" Deutschland " will  show a creditable margin of profit 
in the year's service. O ver and above th is  there is  to be 
reckoned in the world-wide prestige w h ich u n do u b t­
ed ly alJcrues to the line w h ich owns the fastest vesse l .  

FOUR-DAY LINlm.--As to the possi bi l i ties of the f u ­
ture, i t  is evident t h a t  w i t h  our  present form of h u l l 
and type of motive power, we have nearly reached the 
limit of economical speed. To d rive the . .  Deutsch­
land " at 30 knots would req u i re about 83, 000 horse 
power, two and a quarter times as m uch as she n o w  
possesses. The accollJ panying o iagram proves t.hat I f  
Scotch boil ers a n d  slow-revol ving engi nes were pro · 
vided in the design of a 30 knot " Deutschlan d , "  
it would b e  impossi ble t o  put i n to her shell more 
than one-half of the neces�ary amount of power. 
Evidently to sccure 30 kn ots a larger boat would be re­
qUired, and a larger boat llJ eans increased power to 
drive the increased weight. 'fh e  increase i n  power, 
ho wever, wou l d  not be d i rectly proportional to the i l l ' 
crease in the d isplacement, the longer ship being ton 
for ton easier t.o d ri ve, because of the refi nement of her  
l i n es due to her greater length.  Nevertheless, by th e  
t ime we h ave designed a boat large enough t o  carry 
the power corres ponding to a speed of :50 knots, we 
shall have u pon paper the llIammoth sh i p  represented 
in our drawings. She w i l l  be 930 feet over all, 87 feet 
in beam, and 30 feet in  d raught, and w i l l  displace 
abo u t  40,000 tons. E ngines of 1 10, 000 horse powel' 
would be required, and even if tri ple screws were used, 
it would be necessary to deve lop 37, 000 horse power on 
each shaft-a task that would stagger the best of the 
world's engine b u i lders of to-day. Fort.y-four double­
ended Scotch boi l ers would be requ i red to su pply the 
steam, and during each day's run of tW'iln ty-four hours 
1 , 710 tons of coal costing $7. 700 would have to be fed 
into the 352 furnaces. It would require 7, 300 tons of 
coal to carry the vessel to Plymouth and 8. 550 tons t o  
take h e r  t o  Hamburg, t h e  CObt of the f u e l  a lone bei ug 
$38,000. The ship would have to stow i 9, 550 tons of 
coal in b el' bunkers for a single tri p across the Atlantic. 

To anyone who has watched the reVerse bending 
strains to which a ship l ike the " Deutschlanu " is sub­
jected when she is being d riven across the Atlantic 
seas, i t  i s  evident that we have come to a poi n t  where 
it  will be necessary to give increased longitudi n al 
strength to any vessel that exceeds the present length 
of  700 feet. In a four-d ay l i ner this llIight be provided 
for by run n i n g  a longitudi nal �t iffened bul khead, eX­
tend ing from the keel to the prolllenade deck, t h rough 
the vessel between the after engi ne-room and tbe for­
ward boiler-room b u l kheads. The vessel might be 
further st rengthened by carrying up the side platiug to 
the promenade deck, w h i c h  is placed one deck h igher 
than in the .. De utschland," and by doubling the 
p.lating at the bilges and at the promenade deck, as 
shown i n  the midship section of the s h i p .  

I n  concl usion, i t  is  safe t o  s a y  that s u c h  a vessel a s  this 
w il l  never be built. We shal l  cross the Atlantic in four 
days, but not with a vessel of this  type. The h i gher 
speed will  be attained, not by lll u l t i p l y ing engi n e  and 
boiler weights, but rather by llJ u l t i plying pressures 
and speed , and uti l iz ing every refinement in the way 
of economizers, su perheaters and feed- water heaters, 
as is being done by Mr. Mosher in his 40-knot craft, the 
" A rrow," descri bed i n  our last issue of the SUPPLE­

MENT. If a 30-knot transatlantic steamer makes its ap­
pehl'ance within the next, fe w years, it  is  safe to say that 
it  will be d riven by the com bination of water-tube boi l­
ers, using h ot, forced draft, with fast-running reci pro· 
catin g  en gines, using su perbeated steam, or with t u r­
b i n es of the Parsons type. So great w i l l  be the red uc· 
t ion of weights and saving of space achieved by this 
chan ge, that i t  will  be quite within the possibili ties to 
prod uce on a d isplacement not much greater than that 
of tbe . .  Deutschland " a 30 ·knot ocean steamer that 
shaH ha.ve equal accommodations for passengers. 

. . . , . 
Ai Italian .of  Pinerolo h as ;;ucceed ed in reaching the 

top of Colle di Sestrierll's, 6,670 feet above the sea. 



NOVEMBER 1 0, 1 900. 

Sclenc" N oles. 

D r. Ed ward R. Sq u i bb, the veterau chemist, died 
October 26, i n  his eighty-second year. H e  was ap­
pOiuted a surgeon in the U n i ted States Navy shortl y  
after h i s  grad uation from Jefferson Medical College, 
and subsequen t l y  became s urgeon in charge of t h e  
Brooklyn Navy Yard. D u r i n g  t h e  Civi l  W a r  he re­
signed from government service and became a manu­
facturing chemist. He devoted a great deal of his 
time to scientific experi ments. 

Anot,her curious bog slide, similar to that w h ich 
happened a year or two ago, has recen tly occurred in 
Ireland, near Lisdoonvarne i n  north west Clare. '.rh e  
bog i n  q uestion was several acres i n  extent, a n d  its 
m o vements are adduced to the heavy rainfal ls  with 
which t h e  district has been visited.  T h e  direction 
t h at the bog moved was to ward a l o wer-lying valley, 
and it  dashed over the interveni ng cou n try with ter­
rific velocity, com pletely demolishing a d wel l i n g  house 
aud destroying t wo persons who were in the place at 
the t i m e. The semi· l i q u i d  mass also wrought consid­
erable damage to property��uring its progress. 

S i gnor Cantalamessa, t h e  director of t h e  Venice 
Acauemy, h al:' recently made a val uable  d iscovery in 
t hat city. One day h e  chanced to visit  the home of 
a poor lIJ an and was i m p ressed w i t h  two d i rty, i I l­
look i u g  o i l  paintings. Closer i m pection of t h e  sub­
jects convinced h i m  t h at they belonged to thp Ital ian 
Renaissance period, aIlli he o ffered the owner the s u m  
o f  $20 for t h e  t w o  pictu res. The latter of course 
was absol utely unaware of the i ntrinsic val u e  of t h e  
property, a n d  he immed i ately accepted the offer. The 
Dtrector took the pictu res a way and cleaned them. 
One was found to be a " Holy Fam i l y " by Titian, 
and the other by Bassano. It  was only a short t ime 
ago t hat a valuable R u bens was similarly u nearthed 
i n  a strange place in London. 

Dr. Letts, the Professor of C h emistry .at the Belfast 
College (Irel antl),  in collabol'ation with h is colleague, 
Mr.  Hawthorne, has discovered that sea weed is  a valu­
able test for ascertaining the presence of se wage i n  sea 
water. His attention was directed to this  s u bject by 
the large quantities of sea weed outside D u b l i n  and 
Bel fast that were putrefying. The two chemists there­
u pon determined to discover the reason of t h i s  exten­
sive p utrefaction of the weed, and protracted investi­
gations proved that the successf u l  gro w t h  of the weed 
depends al most entirely upon the presence of se wage 
in the water. The greater the pol lut ion,  the Illore 
prolific was the gro w t h  of the weed, w h i le, on t h e  
other h a n d ,  if no poll ution of  t h e  water ex isted,  t h e  
weed si m pl y  d ied. Prof. Letts co m m u u icated the re­
snIts of his experi ments in t h i s  matter to the chemical 
section of the Bri tish Association. 

The coffee-gro wing indust.ry i n  tropical Africa is 
developing tremend ously. '.r he seed was i ntrod uced 
i u t,Q t h e  country about five years ago by some Eng­
lish m issiona ries, who conveyed a fe w beans from Kew 
with the object of ascerta iu ing w h ethel' the resou rces 
of the cou n t i·y wel'e favorable to t h e  c u l t u re of t h e  
article. J u d g i ng from res ults, the gro u n d  ap pears 
peculiarly  adapted to the i n d ust ry. s ince last year 100 
tons of coffee were exported frOlll Uganda alone, and 
the result  of  this year's prod uction wi l l  be e \'en great­
er. Blantyre coffee is  general l y  contended to be the 
finest i n  t h e  worl d,  even exce l l i n g  the faUlous Mocha. 
It  is  greatl y  in de mand in England,  but u n fol·tunately 
up to the present the supply is very l i m ited. 'I'he 
great difficu l ty w i t h  w h ich the growers have to con­
tend i s  the i m perfect means o f  t ran sporti n g  the al'ticle 
from t h e  p lantati ons to the sea. This d i ffic u l t,y, h o w­
ever, w i l l  be oVel'come to a great exte n t  by the con­
struction o f  the Uganua Rail way. 

T h e  chemical com posi t ion of t h e  at mosphere d i ffers 
but little, wherever the sample may be taken. 'I'h e  
Lon don Lancet considers t h at t h e  favorable effect of 
a change of air is  not due to the change ' i n  the p ropor­
tion of gaseous constituents. O n e  i m portan t  d i ffer­
ence, however, is the bacteriological one. 'I' h e  air of 
h igh alt itu des contains no microbes, and i s  i n  fact 
sterile, whi le  nearer the gro u n d  t h ey are abundant. 
In t h e  air  of towns and crowded places, not only  do 
the m icrobe i m purities increase, b u t  other  i m p u rities 
are fo u n d ,  such as the prod ucts of cOlllbustion of coal, 
etc. Se veral i nvestigators have fo und traces of hyd ro­
gen and certai n  h y d rocarbons i n  t h e  a i r  and especial l y  
i n  t h e  ai r  o f  pine, oak and b i rc h  fores ts. It is these 
bodies, which doubtles& consist of traces of essen tial 
oil, to which the curative effects of certai n health re­
sorts are ascribed. T h us the v icinity of a fir forest 
is said to give relief in d iseases of the respiratory tract; 
but these traces of essential oils  and aromatic prod ucts 
Ill ust be counted, strict l y  speak i ng, as impuriti es, s ill ce 
they are not apparently necessary constitu ents of t h e  
all'. Recent analyses have s h o w n  that t h ese bodies 
tend to disappear i n  the air  as a h igher altitude is 
reached, until  they disappear altogether. It would 
therefore appear that microbes, hydrocarbons and 
entities other than oxygen and nitrogen, and ' perhaps 
argon , - are only i n ci den tal to the n eighborhood of 

human ind ustry, animal life, damp and vegetatioll . 

Ii titutifit �mttitJII. 
Enc1neerlng Notes. 

Acetylene gas h eadlights are being tried on the 
Atchison, Topeka and Santa Fe Railroad. 

Work is progressing rapid l y  on the Theatre Fran­
((ais, Paris, and the lllasons have finished their work. 

Acetylene safety lamps are used to a considerable ex­
tent i n  Germany. In a form whic h  has been patented 
the closing cover of  the calci u m  carb ide container is 
arranged so that it is only possi ble to open the cham­
ber containing the flam e  after the removal of the cover, 
and, therefore, extinguishing the fiame. 

The Bri tish naval authorities are going to raise n e w  
100- ton s hear legs w i t h i n  s ix  hours a t  t h e  dockyard a t  
Portsmouth. T h e  t wo upright legs a r e  each 1 7 5  feet 
in height, wbile  the h in d  legs extend to a height of 220 
feet. 'rhe legs are connected at the top by a h uge p i n  
weighing' 3 tons. T h e  legs are to u n dergo a severe 
test when erected, and for this purpose they wi l l  carry 
a weight  of 150 tous for t h e  space of  two hours over 
the large basin 60 feet from the wall  o f  the dock. 

'W h ile a new era has dawned for the sai l i n g  ship i n  
this  cou n try, i n  E ngland t h is craft i s  rap i d l y  fall ing 
into d esuetude. During t h e  t h ree months J u l y, Aug. 
gust, and Sep tem ber, out of 1 77 vessels w h ich left the 
stocks in the E llgl ish ship-bui lding yards, only six 
were sai l ing vessels. At th e  present llIoment there 
are only 29 sai l i n g  vessels in cou rse of erection in 
Great Britaill ,  against 423 l>teamers. The sai l i n g  ves­
sels most in demand are those of 100 and 200 tons, 
w h i l e  t here are only t wo vessels  of 3, 000 tons i n  han d .  

T h e  Gas Light a n d  Coke Com pany, o f  London, are 
experimenting w i t h  a v i e w  to e n rich i n g  thei l' gas with 
petroleum, and for this purpose t h ey have j ust received 
a h uge consignment of oil fro m  Borneo. One very sal i­
ent feature i n  connect ion with  t h is p u rchase is  the fact 
that an economy of  25 per cent in cost was effected by 
having the o i l  Crom Borneo, instead of fmm America 
or RUssia, notwithstand i n g  the fact that the cargo had 
to be brought a d istance of 9,000 l u i les. Another note­
worthy fact is that the vessel w h i c h  conveyed the oil to 
England was d riven the entire distance by means of 
oil fuel. From these experiments it  would appear 
that the ti i tli c u l t i es which have generally been met 
with as regards the use 0:1: liq u id fuel at sea h ave been 
obviated. 

Herr A. Borsig, the well-known engineer of Berli n, 
is exh i b i ting at the Paris Exhibi tiou a rai l way locomo­
tive wh ich he h as constructed for the Prussian State 
Rai l ways. The distinguishing character ist ic  of  this  en­
gine is t hat it  is  provided with a superheater w h ich 
contai ns more than one·  fifth of  the total h eati n g  
capacity of the engi ne. T h i s  engine is  t h e  t h i rd of its 
class, and i n  it  are em bod ied all  the i m pro vements 
w h ich the experi ments with t h e  other two locomoti ves 
proved wo u l d  be desirable. The experi ments with t h e  
two previous engines de monstrated t h a t  this  s uper­
heater is capable o f  raisiug the tem perat ure of t h e  
steam. w h ich h as a press ure of 175 p o n n d s  t o  the sq uare 
inch, to 6260 Fah . The s u perheater is  fixed in close 
proxi llJ i ty to  t il e  boi ler, so that i n i t i a l  cond ensation 
is o b v iated and a great economy t h us effected. 

So successful has been the Black wal l t u n nel  i n  offer­
ing a llJeans of co m l lJll n i catiou bet ween the north and 
south banks of the Ri ver T h alll es, that the al'fan ge­
ments are being rapid l y  advanced for t h e  construction 
o f  a si l l l i lar s u b way bet w ee n  Rotherhithe and 8 h ad­
well .  T h i s  n e w  tunuel  wi l l  be one-q uarter o f  a m i l e  in 
length,  and wi l l  exte u d  frO l 1l Rotherhithe on t h e  south­
e rn  ban k to S had we l l  Stat i o n  o n  the northern bank. 
It w i l l  tap very thickly pop u l a t ed districts on bot h 
sides of the r i ver, and w i l l  be even more nseful  than 
the B lack wall  tunnel.  The pop u hI  t inn  t hat w i l l  be  
served by the sche m e  n u m bers 626 , !)87 per�oils. The 
Connty Cou n c i l  proposes to ex pend $4, 233, 750 for the 
acq u i si tion o f  the necessary land gh· i n ;.:  e n t mllce to 
the snbway f!'Om each s ide,  etc. ; w h i le t h p  tota l  eost 
of  establish i n g  the cO l ll m u n icat ion w i l i  be $10, 000, 000, 
of w h i c h  s u m  $7. 000, 000 w i l l  be expended npou the 
actual bori llg of the t u n uel and approaches. 

It w i l l  be rem em berE' d t h a t  �nme months ago an 
e n t h usiastic French e n �i n eer, ]\f. BE'rl ier, concei ved t h e  
i d ea of construct i n g  a s u b l ll a ri n e  t u n n el beneath the 
Stra i t s  of  G i b mltar, thus br i n gi n g  the coasts o f  Spai n 
and Morocco i nto rai l way cOlll l ll u n ication. The tun­
n e l  was to somewhat rese l ll hie that which was pro­
jected m an y  years ago in Eugland . by w h ich Dover 
and Calais were to be connected . M. Berlier's project, 
l ike that of the English engineers, d id not receive that 
enth usiastic recogni tion from t h e  French government 
which he expected, and the matter was dropped. 
Now, however, he is reviving the scheme, and is deter­
m ined that since he cannot secn re State assistance to 

carry t.hrongh t.he proj ect he wil l  achieve h i s  ends by 
pri vate enterprise. H e  contends that Morocllo only 
whats developing by means of:a thorough and efficient 
rai l way system to make it one of the richest conntries 
i n  the world,  but that it shoukl be developed under 
French auspices. He has dispatched some of his own 
reprecentati ves to Eez, in the h ope of enl isting the co 
o peration of t h e  S u han of Morocco t.o i nsure the realiza­
tion of the enterprise. 

The Twelfth Census of the United liitates. 

The populatioll by the Twelfth Census of the U n i ted 
States was officially announced by Di rector Merriam to 
b e  76, 295,220, com pared with 63, 069, 756 i n  1890 j th i s  is  
a gai n of 1 3 , 225, 464 i n  ten years, or an increase of  21 
per cent. '.rh e  table giveu belo w is approximately co r­
rect, although it is s u bject to final veri fication. Sev­
enty-four m i l lions s i x  h u n d red aud t weuty-se \'e u  
thQusand n i u e  h u ndred a u d  s e v e n  persons reside i u  
forty·five States, the remainder in t h e  Territories, 
Alaska, Hawaii, etc. No provision was m ade by the 
Census for  the enu merat ion of t h e  inhabi tan ts of Porto 
Rico, b u t  a census of that island taken on October 16. 
18!)9, under the d i rection of t h e  War Department 
showed a popu lation of 953, 243. 

The po pulatioll by States is as follows : 
States. . 1000. 

Alabama . . . . . .  . . . .  . . .  . . .  . . . . . . . . . . .  . . .  1,R28,691 
Arkansas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ,311,564 
California. .  . . . .  . . .  . .  . .  . . .  . . . .  . . .  . .  . . . . . .  1,485.053 
Colorado . . . . . . . . . .  . . . . . . . .  , . .  . . . • 539.7JO 
Connecticnt. . . . . . . . . . • . . . .  . .  . .  . .  908 355 
Delaware. . . . . . . . . . . . . . . . . . . . .  . . . . . .  184,135 
Florida.. . . .  . .  . . . . . .  , . . . . . . . . . . . . . . . . . . .  528,542 
Georgia . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . .  2,2 16,239 
Idaho .. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 ,771 
Illinois. . . .  . . ,. . . . . . . . . . . . .  . . . .  . .  . .  • . . . .  4,321,550 
Indiana . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,5 1 6,463 
Iowa. .  . . , . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  2,251,829 
Kansas.. _ _ . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,469,496 
Kentucky . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  �,147,174 
Louisiana . . . . . .  ' , ' . . . . . . . . . . . . . . _ _ . . . .  1,381.627 
Maine _ . . . . . . . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  694.366 
Maryland . . . . . . . . . . . . . . . . , . . .  , . . . .  . . .  1 ,189.916 
Massachusett . . . . . . . _ _  . . . . . . . . . . . . . . , .. 2,805,346 
Micbigan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,419,782 
Minnesota . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,751 .395 
MissiRsippi. . . . . . . . . .  ' . . . . . . . . . . . . . . . . . .  1,551,372 
Missouri. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 107,117 
Montana . . . .  _ . . . . . . . , . . . . . . . . . . . . . . . . .  24:1.289 
Nebraska . . . . . . . . . . . . . . . . . . . . . . . . . . " . . .  1,068,901 
Nevada . . . . _ _  . . . . . . . . . . . . . . .  , . . . . , . .  42,334 
New Hampshire , . . . . . . . . . . . . . . . . . . . . : .  4 1 l , 58S 
New Jersey " . . . .  _ . . . . . . . . . . . . . , . . . . . . .  1,883.669 
New York . . " . . . . . . . . . .  _ . . . . . . . . . . . . . , 7,268.009 
North Carolina " . . . . . . . . . . . . . . . . . . . . . . . 1,�9 1 ,992 
North Dakota . . . . . . . . _ . . . . . . . . . . . . . . .  , . .  319,l� 
Ohio , . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . 4,157.545 
Oregon " ,  . . _ . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  4 13.532 
Pennsylvania . . . . . . . . . . . . . . . . . . . . . . . 6,801,365 
Rhode Islaud . . . . . . . . . . . . . . . . . . . . . , .  . . . .  428,556 
South Carolina. . . . . . . . . . . . . . . . . . . . . . . . . 1,340 312 
South Dakota . . . . _ ' . . . . . . . . . . . . . . . . . . . 401,559 
Tennessee . . .  , . . . . . . . _ . . . . . . . . . . . . . . . . . . . 2,022,723 
Texas . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  3,04<,828 
Utah . . . . . . . . . . . . . . . . . . . , . . .  . . . . . . . . . . .  276,565 
Vermont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 343.641 
Virginia , ' . . . . . . . . . .  , . . . . . . . .  . . . . . . . . .  1,8M.I84 
Wasbington _ . . .  . . .  . . . . . . . . . . . . . . . . . . . .  517,672 
West Virgini a . . . . . . . . . . . . . . . . . . . . . . . . . . 9.58,900 
Wisconsin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 2,068.963 
Wyoming. . . . . . . . . . . . . . . . . . . . . . . . . . . .  92,531 

Total (for 45 States) . . . . . . . . . . . . . 74,627.901 
Indians not taxed . . . . . . . . . . . . . . . . . . . . . .  44,617 

Territories. 1900. 
Alaska (estimated) . . . . . . . . . ' "  . . . . . . .  44,000 
Arizona " . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . .  122.212 
District of Columbia . . • . • ' . . .  . 278,713 
Hawaii. . . . . . . . .  . . . . . . . . .  _ . . . . . . . . . . .  154,001 
Indian Territory . . . . . . . . , . .  . . . . . . . .  ' . . .  391,U6IJ 
New Mexico .. , . . .  . . . . . . .  . . . .  . . . . . . . . .  19�.777 
Oklahoina.. . . . . . .  . . . . . . . . . . .  , . . . . . . .  398,245 
Persons in the service of the U. S" 

stationed abroad (eBtirnated) . . . . . . .  84,400 
Indmlls, etc., on Indian reservations, 

except Indian Territory. , _ . , . • . . . . .  

Total for Beven Territories, etc. .  _ . . . 1 ,667,313 
Indians not taxed , . . . . . . . . .  . . . . . . . . . . . 89.541 

1890 • 

1,513,011 
1,128,179 
1,208,13G 

412,198 
7J6,258 
168,498 
391.422 

1,867,353 
84,385 

3.826,351 
2,192.404 
1 ,91 1,896 
1,427,096 
1 ,B58,eB;; 
1,118,587 

66\,086 
1,04', 300 
2,238.9t3 
2.C9S,880 
1,301,826 
1,28�,(jOO 
2,679, 184 

132, 15J 
1,058,!;1O 

45,761 
376.5 )0 

1.444,93.3 
5,997,853 
1,6\7,947 

182.71� 
3,672.316 

313,767 
5,258,014 

345,506 
1,151,149 

328.808 
1,767,518 
2,235,523 

207,005 
332.422 

1,655,980 
349,390 
762,794 

1,686.380 
60.705 

62, 116,81 1 

1890. 
32,052 
59,620 

230,392 
89,�90 

180,182 
15:);593 

61,834 

145,282 
952,9.5 

T h e  fol lowing l ist shows the popnlation of a n umber 
of the princi pal cities of the Uni ted States : 

Greater New Yori" . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . _ 3,437,20'2 
Bl'ooklyn Borongh . . . . . . . . . . . . . . . . : . . . . . . . . . .  1.167,58'2J 

Chicago ' . .  . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . l,fi98.57;; 
Pniladel phia . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  , . . . . . . . . . . .  1 ,.293.6�7 
St ,  Louis . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  . . .  . . . . . . .  575,238 
Boston . . . . . .  . .  . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  500.892 
Baltlmore . . . . . . . . . . . . . . . . . . . - . . . . . .  , . . . .  , . .  , . . . . . . . . . . . .  508.957 
Cleveland . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . .. ' . .  , . . . 381 ,768 
Buffalo . . _ "  _ . . . . , . . . . . . . . . .  , . . . . . . . . . . .  . . .  . .  . . . . . . . .  352,219 
Sail FranciscD . . _ . .  . . . . . . . . . . . . .  . .  _ . .  . . . . . . .  , . . . . . . .  342,782 
Cincinnati. . . .  . .  . . . . . . . . . . , . . .  , . . .  _ . . . . .  . .  . .  . .  . .  • . . . .  . . .  3:!5.9112 
Pittsburg. . . . . .  . . . . " ,  . . , . .  .. . . . . . . . .  . . . . . . . . . . . . . . . . .  �21 .616 
New Orleans . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  287.104 
DetroIt . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . - . . . . . . . . . . . . . , _ . . . . 
Milwaukee , . " . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . 
District of Colnmbia _ . . . . . .  - . .  . . .  . . . . . . .  . . . . . . . . . . . . . 
Newark . . • • . . . . .  . . . . . . . . . . . .  . .  . . . • . . . • . . . . .  . . . • . . . . .  

Jersey City . . , . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Louisvil l e . . . .  . ,  . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . .  
Minneapolis . . . .  . .  . .  . . . .  . .  . . . . . . . .  . . . . . . . . . . . . . "  . .  . .  

----�.�,.�+,�.�-----------

A. Peculiar A. ccldent. 

285,704 
285,315 
278,718 
246mO 
206,433 
:!tl4,731 
202,718 

A pecul iar acc i l l e n t  occ urred i n  a Western town re­
cently. The big i ro n  �afe in a shoe factory refused to 
open, and the hoo k keeper and en�ineer concei ved t h e  
i d ea that t h e y  cou l d  burn out t h e  combination by u se 
of carhon and electricity. It took several hOllrs to a c­
com plish their p u rpose, b n t  they finally succeeded, 
but not unti l  they had stood for several hours in the 
glare of the electric J i g-h t  taking turns at holding the 
wire and carbon . When the work was over both com­
plained of a dizzi ness and pai n i n  the head wh ich in­
creased as the hours passed, and in a short time both 
went suddenly bl ind at about the same time. All 
efforts ' to restore their si�h t h a v e  been unavailing, for 
while  the eye balls appear all right, the sight  is de­
stroyed. 



THE PRODUCTION OF AMERICAN POTTERY. 
BY WALDON FAWCETT. 

The announcement of the awards in the c61'amic de­
partment at the Paris Exposition has se�ved to awaken 
fresh interest, both in tbis country and abroad, in a 
unique institution at Cincinnati, 0 . ,  whicb bas pro-

VIEW OF tHE WORKS. 

duced not only in some respects as artistic ware as bas 
been turned out on tbis side of the Atlantic, but speci­
mens wbich may be said to be the most thorougbly 
represen tative of American ideas and methods in  pot­
tery work. T b e  development of the Rookwood enter­
prise is especial ly interesting in view of the fact tbat it 
is in so full a degree an evolution. Neitber at tbe 
time of tbe inception of tbe project nor for a consid­
erable interval tbereafter d i d  tbere exist in tbe i m­
aginatjon of any one of the founders or workers any 

FIlIIBHED ROOKWOOD POTTERY. 

conception of th e Rook wood ware as it is to· day 
k u o w n  to tbe art· loving pu blic. 

Rook wood virtually owes its existence to M rs. Bel­
lamy Storer, a woman of wealtb in Cincin n ati,  who was 
prompted ber to take u p  the work of w h icb the present 
plau t is t h e  outgrowth iu the Japanese ceramic dis­
play at the Pbiladelphia Centenn ial in 1876. Previous 
to tbat time sbe bad painted on cbina and was espe­
cial ly interested in Japanese designs. It was tbe en­
t.husiasm whicb sbe felt upon visiting tbe Japanese 
display, bowever, which determined ber to make an 

MOULDING ROOKWOOD WARE. 

effort to found a pottery in wbicb experiments in na­
tive clays by native workers could be carried .on with 
a view to the development of a dist,inctively American 
ware. 

This pioneer ' feminine worker and several other Cin­
cinnati women who were associ ated with her to SOUle 

extent bad done more or less 
work in over-glaze porcelain 
decoration ; but witb a plan 
for new work laid out, tbey 
soon tried other processes of 
decoration under the glaze. 
Mrs. Storer's individual ex­
peri ments in painting the un­
baked clay were carried on 
ori ginally in a pottery wh ere 
granite ware was made. As the 
scope of the work gl'ad ually 
broadened, tests were m ade 
with all  sorts of native clays 
found in Ohio and Indiana, 
which demonstrated many 
of these to be of excellent 
quality. 

The i nvestigators eventu­
ally discovered tbat the heat 
at the graniteware factory 
was too intense for firing 
under glaze ; and realiz ing 
t h e  disadvan tage u nder 

wh ich Mrs. Storer was work i n g, her father came 
forward and offered her the use of a building which he 
owned and which, after h aving been s uitabl y  refi tted, 
became the original  Rookwood pottery. All this t ime 
the whole effort was in the direction of artistic ach i eve­
ment and no thought was taken of financial considera­
tions. One important line of experi ments in 1877 and 
1878 was in tbe application of  color to the wet clay 
body. Tbe color, d i lu ted with sli p-clay thin ned witb 
water-was applied wah pai nt  brushes as a decoration 

on the raw clay vase. Tbe idea was to 
produce a new pottery of nati ve 
American clays by applying color 
decoration i n  the material i tself before 
firing, to make body and decoration a 
homogeneous mass i n  the first firing, 
and then to protect and enrich this 
biscuit with a glaze. 

It may be of interest to note at this 
point that the name Rook wood w hich 

was given to tbe new pottery was that 
of a. coun try place .in the suburbs of 
Cincinnati,  w h i c h  was so designated 
because of t h e  great n u mber of cro ws 
w h icb frequented the woods i n  the 
vicinity. The first kiln of ware was 
fired late in 1880 ; and while attention 
was given princi pally to the manufac­
ture of bousehold and t ahle ware from 
m aterial possessing sOl l ie  of tbe best 
characteristics of both the cream-col­
ored and white grani t e  wares, tbere 
was al ways kt'pt in view the ideal of 
a ware wbich sbould, possess i n dividu­
ality and be as dissimilar to all  exist­

ing pottery as possible. For a time breakfast and 
dinner services, and every imaginable class of ware, 
from plaques to water- buckets, were produced ; but 
as a n  increa�ing d egree of attention was given to 
tbe artistic development of tbe enterprise, t h e  
printing processes were abandoned, a n d  t h e  table 
wart's wt're succeeded by the elaborate decorative 
forms. For all tbat, it was not until 1 889, or nine 
years after tbe establisb ment of the works, t h at the 
Rookwood pottery became self-supporting, a circu m­
stance tbat came simultaneously witb the award of 
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a gold medal a.t tbe Paris Exposition beld in tbat 
yt'ar. 

Tbe present Rookwood pottery was built less tban 
ten years ago, and it is quite as picturesq ue as the ware 
prod u ced there. The b uilding, wh icb is perched on a 
bill tbat overlooks a goodly portion of the city of Cin­
cinnati, is a large rambling structure in the early Eng­
lish style of arcbitecture. It is of frame construction 
with tiled roof, and so arranged that tbe employes may 
gain the benefit of a maxiiuum amount of  light. ' Tbe 
equi pment of tho plant is tborough l y  modern in every 
respect., tbe kilns bei ng fired w i t h  crude petroleum, 
w h ich insures more satisfactory results. Special m a ­
chinery is provided f o r  mixing the clay, and tbere i s  
kept on hand a vast assortment of moulds o f  all kinds ; 
althougb many of the most beau t i ful  pieces of Rook­
wood are modeled by hand, the potter throwing u p  
the clay by mAans of t h e  old-fashioned wbeel. 

Practically no m achinery, save the prim itive potter's 
w h eel, is  used at the Rookwood plant in  tbe actual 
w ork of manufactu re, al tbough, as has been stated, 
mechan i cal applian ces are relied upon for tbe p repara­
tion of the clays. T h e  men and women whose genius  
has been responsible for the achievements at  Rook­
wood have al ways contended that the whol l y  m e­
cbanical processes i n  molding restricted the variety of 
ou tlines in vessels ; and, inasmucb as it is desi red to 
have Rookwood pieces in tbe main variations of classic 
forms, and to furt hermore bave eacb distinguisbed by 

:PLACING WORK IN THE KILN. 

individuality of treatment, adberence bas been beld to 
tbe old method of man ufacturt'. 

Although but one thrower is e m p loyed at t be Rook­
wood works, he is not only able to wurk witb wonder­
ful rapidity, but he enjoys wonderf ul crea tive ability. 
He passes a piece of ware, wben he has com pleted it to 

GLAZE DIPPING. 
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his satisfaction, to a turner, who employs a lathe ope­
rated by hand power to carefully trim off the surfaces. 
The casting method is employed only in the case of 
cllrtain pieces, such as jars and pitchers which are of 
standard form,  and which must be produced i n  con­
siderable quantities. Even in this part of the work a 
wethod of ancient origin is uti lized. The liquid clay is 
pou red into a hollow mold and a l lo wed to stand until 
t he plaster has absorbed the s uperabundant moisture 
from the parts in con tact. A thiIi. 
shell of uniform thickness is thus 
formed and adherelS to the wold w hen 
the more liquid pOl·tion is poured off. 
When the shell has remained in the 
mold a short t ime, i t  way be removed 
with safety. 

After a piece of ware has been shaped 
by the potter, or cast in the mold, i t  
is, w h i le sti l l  wet, painted with the 
mixture known as " slip," and then 
follows a J ight t h·ing. The pottery 
specimen, wh ich at this stage is known 
as " bisc u i t., "  has a soft, d u i l  surface. 
1' he ware is then s u biected to succes­
sive firings , and these way radically 
change i ts appearance. The workers 
know that., as a result of this fiery bap­
tisw,  dul l  blue may change to gray, 
and certain sh ades of  green may 
em erge as pink ; b u t  t h ere is always 
the c h ance that a w h o l l y  unantici­
pated transformation w i l l  take placll 
as the result  of some pecu liar combi­
I lation of the metals in  glaze and clay 
effected d uring the tiri ng. Following 
the appl ication of the decoration, the 
piece is d i pped in white glaze and sent 
to the kiln. The firing is, of course, a 
sort of crucial test, for a r unning of 
the colors or a defect in th e  glaze may play havoc with 
a specimen w h ich is the pottel" s especial pride ; more­
over, t here is the danger of bl'eakage always to be 
considered. From the mixing of til e  clay to t h e  with­
drawal of the completed p iece of ware from the kiln,  a 
Rookwood specimen passes t h rough the hands of 
twenty-one operatives, 

T h e  great proportion of the clays used at the Rook­
wood pottery are found in the Ohio Valley, notably at 
Buena Vista, O h io, and Han ging Rock, O hio, and the 
predominant s hades are red, brown and yellow. Of 
late the institut·ion has also made use of wixtures from 
Illore southerly fields, i n c l uding a wh ite or cream 
colored clay from C hattanooga, Tenn. , and a clay from 
Virginia, which, when combined with artificially tinted 
bodies, gi ves the wonderful sea-green tint fou n d  in 
lIl u c h  of the Rook w ood ware of more recent manu­
facture. 

It would be an error to infer that Rookwood is lim­
ited to' a warm yellow or red tone, for even dark pieces 
h ave often been rel ieved with deep rich greens and 

been employed in the production of designs, printing 
patterns being barred absolutely, ' and no two pieces of 
ware are alike. All the. artists of the Rookwood corps, 
with the exception of a Japanese. are nati ves of this 
cou ntry, and most of them have received their art 
education in Cincinnati. In pursuit of the policy of 
l iberality heretofore mentioned, the conductors of the 
pottery have at various times sent their decorators to 
Europe and Japan, and the Rookwood artists are also 

THROWING. AND TURNING VASES. 

permitteu to ' initiate every piece of work turned out. 
Fu l l y equal to the opportunities affol'ued the artists 
are those presented to the practical potters for the 
preparation of i m proved day fOI· the bod):, for beauti­
fy ing the forms, and studying the glazes. 

.. • tit • •  

AN ACCIDENT TO A TRAIN OF STEEL C ARS. 

We present an interesting engraving showing what 
a smal l  effect a rail road accident has on a distinctively 
A lile rican product-th e  steel m i n eral car. The acci­
dent occu rred on the Youn g�to wn and Ash tabula 
branch of t h e  Pen n s y l vania Rai l road. H ea vy sh i p­
ments of coal aud ore are sent o \'er  th is  road . an d. u n­
t i l  recent ly, the old-style wooden car was used on the 
branch, b u t  final ly h eavier locomotives and pressed 
steel carIS were pro v i ded. Although the road was bal­
lasted to withstand the additionai strain, the rai ls were 
not replaced by heavy ones, and an accident l ike the one 
shown in the engraving is not  a rare occurrence. An 
open switch was, however, the Cil llse of t. he acciden t  

ing were both badly torn up, and a n  auxiliary track 
was laid to allow local traffic to pass, but t h e  next 
morning a train of empty gondolas, in attem pting to 
pass, left fourteen of its n mnber by the wayside, as t he 
a uxiliary track was not of sufficient stability to hold 
them, even At low speed. The steel cars could not 
be moved until they h ad been unloaded. O u t  of 
nearly thirty thousand pressed steel cars, there 
has never been one w hich has been wrecked be-

yond repair. 

Recent Developments I n  W ireless 
Telegra ph y. 

At the recent meeting of the Inter­
national Electric Congress at Paris, 
soine interesting developments re­
garding wireless telegraphy were ex­
p l ained. In connection with the pos· 
sibility of being able to com m u nicate 
O \'er great distances, M. .WiI lot., of 
Paris, con tended that i t  was im possi­
ble to telegraph 8atisfactorily over 
d istances exceedi n g  28 miles, o wing to 
the adverse influence offered by the 
curvature of the earth. 

This contention, however, is dis­
proved by t he res ults of the experi­
ments carried out by Marconi him­
self, who has been successful in trans­
mitting m et:!sages on several occasions 
over far greater d istances than t he 
l imit mentioned by M. Willot. Mar­
coni is of opin ion that  the Hertzian 
waves follow smoothly round as the 
earth cUl·ves. For instance, the curva­
ture of the earth bet ween h i s  stat ion 
at Poole, in Dorsetsh ire, and the sta-
tion Ilt the Need les, i n  the Isle of 
Wight, a distance of abo ut 25 miles, 

amou nts to at least a dip of 500 feet, and yet the wes­
sages h a v e  not been influenced in the slightest degree. 
Fl'Oni ' th i s  res u l t  it il:! a pparent that the ether waves 
fol low t h e  c ll t'v'ature of t.he earth,  otherwise the 
messa ges transmitted from Poole would travel many 
h undreds' o f  feet above the station at the N eed les . 

Ca ptai n Tissot does not util ize the ordinary Ruhm­
korff i n d uction coi l  in connection with his  wireless tele­
graphy, b u t  avails  h i mself of a peculiar unipolar trans­
form el' in vented by M. O. Rochefort. T h e  a pparatus 
comprises the p rimary coi l ,  but the secondary coi l is a 
single one, that only occupies one-half .of the cen t ral 
space. By this  m eans the tension is grea tel' at one 
pole than at the othel', and it is possible to carry Oil the 
work with h igher e l ectromotive forces. 

In relation to the coherers, Captain Ferrie h as been 
conducting several experiments with carbon-metal con­
tacts, which he has found to be more sensith'e than 
carbon-carbon contacts. He has also found them to 
be preferable to wire and all e lectrolyte contacts, and 
that there is a tendency for luetal- metal contacts to 

stick, owing to the cu rrent 
flowing when the apparatus i;;  
at rest. He stated t h at t h e  
resu lts of h i s  experiments h au 
cOIl vinced h i m  t h a t  t h ere is a 
layer of dielect r ic  bet\\'eell  t i re  
two points, w h ich break� 
down when the d i fference 01 
potential b ecomes too h igh. 
When the coherers are placed 
in petroleu m t hey act, b u t  
n o t  when they are placed i n  
a vac u u m. S h o u l d  the parti­
cles chance to be in vel'Y c lose 
proxim ity to one another, 
then a partial vacu u m  be­
t ween them may be produced, 
through wh ich a brush dis­
charge might pass. It is  duo 
to t h is fa ct that Captain 
Fenie attri bu tes the curious 
cu rrent variations that result 
from the placing of  a lamp 
carbon u poll a cylinder of  
silver, without any interven­
tion of  H ertzian waves. 

Another electrician, M. 
Budde, has devised a method 
by which vessels can com m u­
n icate at sea. He places his  
tran81 1 J itter i n  a cyl ind rical 

blues,  and there has beeu 
latterly developed an i lu por­
tant series of light arrange­
ments  in pale blue, translu­
cent greens, and even some 
fiery single-color reds. I n  all 
of  these, however, are found 
the wellow tone and ' brilliant 
glaze characteristic of the 
ware. Th e  Rookwood pro­
ducts might be d ivided into 
three general classes : the 
cameo, or shell-tinted ware ; 
the dull -fin ished ware, char­
acterized by the same dainty 
pink shading into wh ite, b ut 
apparently unglazed ; and, 
final ly, the richly glazed 
ware. The distinguishing 
characteristics of these re­
specti ve classes are found in 
the tinting and the blending 
of colors-effects made possi­
ble by the heavy, transpar­
ent, colored glazes. Of the 
various bodies employed, one 
might be described as genuine 
earthenware. The principal 
body i n  use combi nes the 
properties of stoneware and 
sem i · porcelain, a valu able 
quality, since the object of 
the artisan is to approach as 

ACCIDENT TO A TRAIN OF STEEL CARS AT AUSTINBURG, OHIO. para bolic mirror, which re­
volves, and by this means 

near as may be to the point  of perfect vitrifi cat.ion 
without endangering the u n derglaze colors. A piece 
of Rookwood " bisc u i t.," i f  well fired, posse sses a vitre­
ous ring, infinitely s u perior to that of eartlwn ware, 
an d will to all intents and purposes h old water, al­
though absorbing the liquid to some extent. 

The men and women who have directed the destinies 
of the Rookwood insti tutiO[1 have endeavored in every 
way possible to cu ltivate individ ual artistic feeling on 
the part of the employ�s. No mechanical means has 

in t his instance. A heavi ly loaded train of thirty or 
more coal-laden steel cars was passi ng through the 
l i ttle h amlet of Austin burg, sixteen m i l es from Ashta­
li u la, . and was making' good t i me in order to pass over 
a- h eavy grade j ust north of the village, when an open 
switch caused the locomotive and five of the pressed 
steel cars, each of 100,000 pounds carrying capaci ty, to 
leave the track. Strange to say, the . cars proper were 
not inj ured, although the running gear, brake mechan­
ism, etc., was damaged. The main track and the sid-

radiates t h e  Hertzian waves successively in all  direc­
tions. The aerial wires are attached to the masts of 
the vessels. He compl etel y insu lates the t ran smitter and 
receiver upon.each vessel from one another, so that no 
interference of one w i t h  the other may ensue, by means 
of a commutator which turns synchronom,ly with the 
transmitter mirror. This apparatu s  h as only been em­
ployed over short d istances, but the results h ave been 
so succe8sful that the method should be subiected to 
thorough tests over great distances. 



Analy.e. of Euptlan Gold. 
M. Berthelot has recently made a series of analyses 

of Egy ptian gold, using the samples which he ol;>tained 
from M. Maspero. the elUinent Egy ptologist, who is 
now d i rector of the M useum of Antiquitiel! i u  Egypt. 
M. Berthelot draws some interesting conclusions from 
these analyses. and has presented the s ubject to the 
Academy of Sciences. I n  the most ancient times, 
n'lt i ve gold found in alluvial deposits was used d i­
rect ly ; it was usually comb i n ed with a certain per­
cen tage of s i l ver. When this amount exceeded a fe w 
h u n d redths, it too k the name of electrum, or asem, 
among the Egyptians. It is at a much more recent 
e poch that the s i l ver was separated from the gold and 
the latter o btained i n  a pure state. In Lydia, where 
the first coins were made, this epoch may be fixe d by 
the analysis of the coins preserved i n  the m useu ms. It 
is the epoch of Crrosus ; the coins of an anterior date 
are alloyed with s i l ver. The process of separating gold 
from silver is  described by P l i n y ; i t  is the cementation 
by the dry way of the metal i n  lea.ves, stratified with a 
m ixture of ch loride of sod i u m  and sulphate of i ron.  
'l'h e  s i l ver is  e l i m i nated in t h e  state of double chloride, 
w h ile the gold remains. This process has been em­
ployed throughout anti q u ity a n d  d uring- the Midllle 
Ages u p  to the begi n n ing of the s ixteenth century, 
at which t ime the m i n ts cOlll menced to separate the 
metals b y  the wet process, by the methods sti l l  used ' at 
the present day, and w hose descri ption is given for the 
first time in manuscripts of t h e  middle of  the s ixteenth 
century.  M. Berth elot fou n d  i t  of i nterest 'to veri fy 
these i n d  uotions by the analysis  of s pecimens of know II 
date, taken fro lll Egyptian tombs. The gold leaves 
w h ich surro u n d  certai n Ill u m m i es seem to be especia l l y  
adapted for th is  research ; a n d  several o f  these were ob­
tained from M. Maspero. Their n u m ber is, h owever, 
too l i mi ted to permit of determining exactly the date 
at which the gold commenced to be com pletely puri­
fied from s i l ver, but the analyses are (If i nterest, in  any 
case. The first was made with gold leaves of the sixth 
d y n asty. Two analyses gave : 

Gold. • • •  . . . , .  _ . . . . . . . . . . . . . . . . . . . . .  " . . . . . .  . . • . . . .  92'S 92'2 
Stiver. . . .  • . . • . . . . . . . .  • . • •  • .  . •  . . . .  . . .  . . .  • . . . . . . • . . . . . 3"2 3'9 

95'5 00'1 
Organic matter, etc . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . .  4'5 S'\I 

Tin, lead, copper, etc. , were entirely absent. T h e  
proportio n  o f  iron is almost negl igible. :J'OI' t h e  
second series, �old leaves o f  t h e  t wel fth d y n asty were 
used. These gave : 

Gold . . . . . , . . . . . . . . 

Silver . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  . 

90'5 
4'5 

95'0 
Organic matter, etc . . . . . . . . . . . . " . .  . . . .  . . . .  . . .  . . . . 5'0 

90 0 

'f here is no considera ble proportion of other m etals. 
The third anal ysis was made with gold leaves of the 
Persian epoch , which gave 99 '8 parts of  goold .  It is  ob­
served that the ouly pure gold is  that of the Persian 
epoch,  b u t  as the i nterval bet ween the two la�t analy­
ses represents a period of ten cen turies, an i ntel'­
lUed iate series would be usefnl  for cOlllparison. 

• •  I • 
Tbe N e w  I'.etallic A lloy DeJta-Omclal Tests. 
'f h e  a�sociated copper foundries of Lyons a n d  

Macon have cow m u n i cated to the Society of Mi ueral 
I ll d u stry the resu lts of t raction trials u ndertaken ,  
u l l d e r  the d i rection of the navy, on the lUetal 
del ta, says the Mon iteur I n dustt·iel. The detai ls  
of i ts properties are interesting.  It i s  an al loy of 
coppel', z i n c  and iron.  It d i ffers lU uch frow brass, 
both V i e w e d  from a llIechan ical standpoi n t  and 
w i t h  referen ce to resistance to corrosion. 

'1' h e  tests of p i eces designed for the " C asabi­
anca, " the " J  elll w ape�, " Itnd t h e  " Val m y "  indi­
cate, for the cast m etal, a range of elasticity vary­
ing from 15 to 18 kiJ . pel' square lU i l l i meter, and 
a ru pture I i w i t  fro w 35 to 40 kil. w i t h  an elonga­
tion from 25 to 48 per cent. The d iailleter of the 
eprouvettes was 13'6 m i ll im eters ; the length was 
not stated. Heated, the l i m i t  of elasticity is  not 
modified materially, at least at the tem perature 
of 215° C. At the same temperature, the rupture 
ch arge sin k s  to 31 to 33 kil .  The elongation rises 
53 per cent. For most alloys the lengthening di­
m i n ishes with the tem perature. 

Rolling extends the l i m i t  of elasticity to 30 to 34 
kilo per square mi l l imeter, and the rupture charge 
in the same ratio, w h ich,  on rulled pieces, varies 
from 52 to 75 kil . ,  w i t h  an elongation from 20 to 26 
per cent . .  The metal is easily forged at the deep 
red. At the cherry red, it burns and cru m bles under 
the ham mer. At the black, it becomes brittle an d 
cracks. Between t h ese l i mi ts, it is as m a lleable as lead. 
It is well ad apted to stam ping, allo w i n g  the forma­
tion of interchangeabl e;pieces, of w h ich the mechauical 
qual ities are equal to those of the forged m etal. 

For mines, it  presents ad vantages f!"Om its resistance 
to acid waters. Experi ments at the col lleries of Boni­
facius i n  Westphalia bore on the cOlUparison of thil! 
alloy with iron and steel. Rol led bars of each of th ese 
metals, kept for six and a half months in acid mine 
water, lost respectively 45 and 46 per cent of thei r weigh t 
for iron and steel and only 12 per cent for the alloy. 

With an addition of 7 or 6 per ct;!ut of sulpl1u.ric acid in 
the water, the 1Io1l0y does not 10,se sensib ly of its weight 
in ten days. In particular, it has been employed in 
lU ines for timber fastenings and signal cables . The 
w heels of steam rotary pum ps, corroded rapidly by 
acid waters. have been advantageously replaced with 
the metal delta. 

• • • • • 
SIX NATIONS VILLAGE AT THE PAN·AMERICAN 

EXPOSITION. 
BY lCDW.\lID IUL1C �RU$H. 

Indians of the Six Nations' league . are now at . work 
upon the grounds of the Pan· American Exposition, 

PAN· AMERICAN EXPOSITION-A SENECA CH IEF. 

mak i n g  the bark houses in which they are to l ive d u r­
ing the Ex position. 

It it! the pu rpose of this exhibit  to turn back the 
pages of h istory several h undred years aud s h o w  t h e  
Ind ians w h o  then inhabited N e w  York State a n d  the 
CUstOIllS they fol lowed . Com will  be ground in stone 
mortars fou r  h a ndred to five hundred years old, and 
bread will be madein the crude way then practisel1 by 
the Six Nations. For the time bei ng the Indians w i l l  
d i scard w hat civil ization has brought thelll , and li ve as 
their  ancestors l i ved, ready for the battle or the ch a,e. 
The Six Nations I n d ian exh i bit w i l l  be of especial val ue 
to students, as  i n terpreters w i l l  be provided, so that 
they may talk with the Indians thelllsei ves, and a� k 
s u ch questions as they desire concerning the u t i l ity of 
articles on exhibition, or concern ing Indian customs. 

It iM  even now possible to see within thirty m i les of 
the Pan-Amel'ican grounds i n  Buffalo the ancient cus­
toms, dances and other cerelllon ies of the Iroq uois 
practised much as they wer� t h ree h undred years ago. 

The dances are a strange adwixture of the custOIllS 

PAN·AMERICAN EXPOSITION- GHOST DANCERS. 

of the red man and the customs of the white man . 
'I' he snake dance, for i nstan ce, is performed by red 
lllen w h o  wear outing s h i rts in fast colors of the latest 
style, gol f stocki ngs and russet shoes, and by the 
I n d ian squaws who wear the bonnets of a B uffalo mil­
l i n er. 

In som e of the dances t h e  lead ing participants ordi­
narily dressed i n  m a n y  respects l i ke their ancestors. 
In the " Feathel' Dance, " C h ief Maurice Green, a 
Seneca, recently wore a buckskin suit  with a head­
dress of horns and feathers. But next to h im danced 
a brave w h o  wore a. gauze shirt, w h ich might have 
been purchased at a Buffalo departwent store, as a 
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c.overing for the upper part of his body, knee breeches 
and long stockings, with bells at the knees, and a 
figured apron somewhat like that of a Mason. Most of 
the costu mes were wore or less fantastic, sowe typi­
cally Indian, others such as may be seen at an Americ 
can masquerllode bal • .  

The m usic to which the Indians dance is furnished 
by rattles formed of turtle shells filled with small 
stones and grains of corn. With t hese the Indian mu­
sicians beat u pon the benches where they sit, and ac­
cOlll pany t.he n oise of the rattles by a wild monotone 
or. sing, song. It seellls to be a poi nt of honor, or an 
expressiori of . Ioyalty to tribal custom and religion , for 
the pagan Indian to take part in these dances, and the 
aged chief, the gray-haired squaw, and the youn g  
m other w ith an i n fant i n  h e r  arllls join with the young 
b uck and - the Indian maiden in perforllling them. 
The pagan Ind ians predo m inate on this reservation , 
al ld i t  is t h e  pagan Indians alone who preserve these 
c UStOIllS, for it would be regarded as an e vidence of 
backsliding from h is faith for a Christian Indian t.o 
l II ke any part in t hem. 

At the S i x  N atious v i llage on the Pan-American 
grounds next sumlller the dances and other ceremon ies 
w i l l  be prod uced without the Illodern i n novations. 

FO U L' mounds are being con structed on the grounds 
of the Exposit iolJ ,  n ear the Six Nations vil lage, to rep­
resent tile works of the ancient moulld builders of 
North America, One Illou nd will represen t  the masto­
don in 'Visconsin ; another that designed to portray 
t h e  serpen t  s w a l l o w i n g an egg ; anot her the spread 
",agle mou n d ,  and s t i l l  another, the bu rial mound.  
Usually these mounds were in form typ ical of some 
a n i mal or o bj ect in n a t u re. The b u rial llIound, n o w  
completed, shows t h e  b u rial pit  a n d  t h e  cremation 
chamber and relics in the III such as are genera l l y  
found. 

• • • • 
Tile Ca rtbagc of 'I'o-day. 

A railway now m ils  to Cal·thage from T u n is. T h e  
�.I 1 I111ller palaee of the B e y  Illay be v i s i ted, b u t  superfi· 
c ia l ly. A walk through the co u rtyards is  a l lowed, s u r­
rounded by thickly latticed wi ndows, but one Illay not 
stand still  with i n  the precincts. Not o n  the direct road 
to Carthage, but easily reached d u ring the same drive, 
is the lll use u m  at Bardo, opened in 1888 in the old 
harelll adjoi n i n g  the Bey's public palace, and fil I I  of 
most i u teresting r.esults of recent North African ex· 
cavating. Catalogues can hard l y  kee p pace with dis· 
covery and add i tions, so that of mau y beautiful things 
a verbal description by the intelligen t attendant COlll­
prises all avai l able i n formation. ' Especial l y  rich in 
m osaics, the museum contain s  room a fter rOO lll fi l led 
w i t h  fine exam ples of wall and floor decoration,  those 
fo und in B uza (Hadrumetum) bei n g  general ly  in a bet­
ter state of preservat ion than the Carfhage remai ns. 
'f hA ancient i n habitants would seem to have pl eased 
thelll8elves by reprod ucing w i th their b i ts of colored 
stone 11Iany fam i l iar scenes ; and so • •  fishing,"  w i t h  
m e n  a n d  boats a n d  nets, a seashore ban q uet, qu ite 
elaborate l y  wOI'ked out, t h e " cha se, " with dog�, h u nt­
er� and fly i n g  game, appear. 10. 1897 a very large pa ve­
ment design was disco vered n ea l' Zaj h r u n ,  rep resenti l l g 
the signs of t h e  zodiac in a c ircl"" s u rrounded by t h e  
seven days of  the w e e k .  Iu ad d i t ion to t h e  earl ier 

mosaics, t here are many exh i bi t i n g  Ch ristian de­
signs.  But wosaics by no means cow prise the 
chief wealth of the museum.  H u ndreds of P u n i c  
lamps of earthen ware are gathered, s imple b u t  
showing �racefu l  forms a n d  decoration, weird 
masks w i l  h ingen ious vat'ieties of contortion i l l  
t h e  features, tear v i a l s  a n d  water jars, a n d  fi n e  
bits o f  scul pture. T h ree stat ues have been re­
ceIJ.tly exca v at",d together at Cartha ge, perhaps 
the IllOst beautiful  at Bardo. The cen t ral figure 
in this exq uisite gro u p  is thought to be a CerE's, 
aud is 11I0re perfect than the others. A few fi u e  
re l ic� i u  gol d  a n d  silver are shown,  and altogether 
the MusEle Alaoui would be an enthralling spon 
ior mon ths of study. 

. . . . .. 

Blacking Mites. 

Frouessart relates in Soc. Biologique t h e  
discovery of a n  acarus inhabi t ing blacki u g. 011  
open i n g  an ord inary t in  box, s imply fastened 
by a band of . paper pasted around the edge, 
the appearance of the contents was curious ; 
and instead of the ord i n ary paste which we 
genera l l y  o btain in blacking, there was a friable  

mass resem bl ing charcoal, on which w as pasturing an 
i n n u merab l e  host of whitish acari, grouped together 
l ike a flock of sheep. 

Black i l l g  paste is usually composed of molasses 
heated 10 212°, of vegetable oil, su perphosphate, gyp­
S U Ill, aud carbon, the last three bei ng the result of the 
actioQ of vi triol on bone ash, Further, the mass may 
be steri l i zed with subli mate 1 to 20, 000. The IDixturp 
contai ns at  least three s ubstances' on which the acarus  
(Tyroglyphus siro) might feed--molasses, oil, and phos­
phate of l ime. Experience has shown also that the 
proportion of mercuric  sal t is qu ite insufficient to pre­
vent acari, or·even molds. 
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THE l'Ul'PET SHOW AT THE EXPOSITION. 
Among the noveltiel! that have been brought to­

gether in the " Rue d� paris," which would of itself 
suffice to j ustify the name of . .  big fair " that has been 
given to the Exposition of 1900, there are fe w that de­
serve as much attention as the l ittle theater in which 
MM. A. and H .  G uil laume exhibit their p uppets. Htlre 
the resources of mechanics, combined with the art of 
the decorator, have been employed in designing a 
spectacle far from com monplace. E ven in antiquity 
there were p u p pet theaters for gro w n  persons, and in 

the Middle A�e�, in  the Passion plays, puppets with 
movable heads and eyes were employed. Under Louis 
XIV. the p u ppet impresario was Brioche, who earned 
about £1, 365 i n  three months' representations at Saint 
Germain, in the presence of the Dauphin. In the m id­
dle of the last cen t ury puppets were all the rage, and 
it was considered fashionable to have p uppet exhibi­
tions at one's house. The greatest artists did not dis· 
dain to decorate puppets. Some dolls were painted by 
Boucher, aud for them certain pieces were com posed 
especially by Mal6zieux, of the French Academy. In 
our o w n  t i me, about t hirty years ago, Mme. George 
Sand took great interest in the 
su lJject, and at her Nohant 
estate gave representations that 
were much enjoyed by her guests. 
'.r11e MM. G u i llaume, two artists  
w h o  are well  known to every 
one, are therefore simpl y keep­
ing alive a trad ition, Their p u p­
pets, say La Nature, have not 
only been carved, pai l1ted and 
dressed by true al'tists, but are 
so constru cted as to resemble l iv­
ing persons through the natural­
n ess of their motions. 

J tituiifit �mtritau. 
all around upon shel ves. Some of the pieaet! are heavy, 
and would run the risk of being destroyed if they were 
carried by hand ; and so for those that are housed at 
the lower part there is arranged aD elevator, which 
raises them quick l y  to the circular floor placed at the 
level of the stage. As soon as they have passed before 
the spectators they are lowered on the other side. For 
the defiling of a regiment, the scenery represents a vi l ­
lage with a fort in the distance. In front (Fig. 2)  is  
arranged a traveling road formed of t wo parallel en d­
less chai ns, C, which are provided here and there w ith 
hooks, N. Each row of soldiers is mounted o n  a board 
provided with rings w h ich en gage with the hooks, and 
all are carried along at the same speed and at the same 
distance apart. The officers on horseback are arranged 
in the same way, and the rocking motion w h ich gi ves 
them a semblance of l i fe is produced by means of a 
cam. 

The tail end of the regimeut, w h ich is  dtlscend­
ing from the fort w h ile the head is crossing the stage, 
is composed of silhouettes, mou nted upon an endless 
chai n arranged vertically along the frame forming the 
scenery. One of the scenes incl udes t wo changes of 

ture of Asia Minor !lIld llnrygia . would tbus II<ppear to 
be f u rther established, not only by the evidence at 
H issarlik, but a.lso by discoveries in the eastern parts 
of Greece and in Cyprus. 

. , . . . 
Pagodas. 

It is not to China o n l y  t hat pagodas are confined, 
says '.r he Builder's Journal. At Ke w Gar<lens there is 
a large pagoda. It was erected in 1762 by Sir W illiam 
C h ambers, the arch itect of Somerset H o u se . His own 
descri ption of the pagoda as it appears i n  his work, 
. ,  The Gardens and Buildingt! of Ke w, " is interesting. 
He says : .. 'I'he tower commonly called the Great 
Pagoda was begun under the direction of William 
C hambers i n  the a u t u m n  of the year 1761, and covered 
in the spri ng of 1762. The design is an im itation of the 
Chinese '.raa. '.rhe uase is a regular octagon, 49 feet in 
diameter, and the pagoda is com posed of ten s tori es, 
all of them octagonal in plan. The lowest is 26 feet in 
dia meter, excl usive of t h e  portico which surrounds it, 
and is 18 feet hi�h.  '.r he second is 25 feet in  d iameter 
and 17 feet high, and all the rest d i m inish iii diameter 
and height in  the same arith metical proportion to t h e  

nintb story, w h ich is 18 f�et . i n  

The metall ic  rod, A (Fig. 3), 
by which they are supported, is 
connected by a universal joint 
with a tripod, and is kept in a 
vertical position by a COUnter­
poise, situated at its lower ex­
tremity. When placed upon the 
stage, the arrangement requires 
n o  attention whatever. The uni­
versal joint gives the rod a flexi­
b i l ity and mobility not to be 

Fig. 2.-AUTOMATIC MARCH OF SOLDIERS. Fig. S.-MODE OF SUSPENSION AND THE 
MANEUVERING OF A l'Ul'l'ET. 

diameter and 10 feet h igh.  T h e  
tenth story is 17  feet in d iameter 
and with the covering 20 feet 
high, and the fiflisbing on the 
top is 1 7  feet h igh. so that the 
whole structure from the bl1se 
to the top of the ' Fleuron ' is 163 
feet." It is not generally known 
that at Osborne thera is a garden 
cot tage in the shape of a pagoda, 
w h ere none may en ter excep t  
H e r  Majesty. This cottage holds 
nothiug but mementoes of t h e  
late Prince Consort and rel ics o f  
the Queen's youth,  a s  wel l as 
the toys and gam es of a l l  her 
children, many of which the 
Pri nce Consort made himself. 
The pagoda at Pao-tah is  the 
most curious in China, and is 
regarded w i t h  great veneration · 
and respect by the Chi nese, for 
it is the only pagoda on which 
trees may be seen growi ng. 
The Chinese h ave a leaning pa­
goda at N ingpo. 

found in puppet s s uspended by 
wires. Through the hollow in­
terior of the rod pass the l inks, 
F. by mean s of which the limbs, 
eyes, mouth, etc. , are operated. 
At the bottom, and near the 
counterpoise, small hand-levers, 
N. are provided , for the purpose 
of actuating these Jin ks, some­
w h at in the same manner as the 
keys of a cl arionet are man­
i p u l ated. 

• • •  

NoveJllber Building Edition. 

The November BUILDLNG EDI­
TION is  a particularly attractive 
n u m bel' of this handsome peri­
od ical. " A  Cast l e  of Lauen­
stein " is accom panied b y  a plan 
and in teresting e n g  r a v i n g s. 
" The New Providence Pu blic 
Library " is accompan ied by two 
i l l ustrations. A fu l l  p a g e  i s 
given u p  to the " German Na­
tional Pavilion at the Paris Ex­
position."  There are a n u m ber 
of i nteresting articles i n  t h e  
issue. 

• • •  

Th e C u rrent Supplement. 

The c u r r e n t  SUPPLEME� T 

No. 1297. has a n u m ber of ani: 
cJes of u n usual interest. .. OIl 
the Fron tier Neal' Herat " gi ves 
an idea of t h i s  strange cou nt ry. 

The spectacles are chiefly of 
a satirical and h umorous type, 
a l t hough m i l i tary maneuvers and . 
fairy scenes are often represent­
ed. For certai n  pieces, there are 
no less than 200 movable figures 
and as many d u mmies. T h e  
total n u m ber o f  puppets employ­
ed is more than 4,000, about 60 
of which,  completely ;ointed, are 
more especially designed for 
speaking plays. Each of t h ese 
figu res is then manipulated by a 
llJ an w h o  is concealed beneath 
t h e  projecting edge of the stage, 
and who has his  hand upon the 
h a n d l e-lever of the p u ppet 
spea king the proper words as 
he moves the figure. The man­
i p ulation requires a certai n  
a m o u n t  o f  practice a n d  nimble 

Fig. l. -THE REVOLVING STAGE OF THE l'UPPET THEATER, PARIS EXPOSITION. 

" Poisonous Snakes and Snake 
Poison " is concl u ded. .. T h e  
Commercial Use of Birds " is 
an i l l u�trated article. . .  Con­
tem porary Electrical Science " 
gives ten interesting electrical 

fin gers. The puppet is played, so to speak. as o n e  
wou l d  p l a y  u pon a m usica l instrulll!'nt. S ince t h e  
puppets are llJounted u pon a tripod, t h e  same per­
son can be placed in charge of several of them and 
pass very easily from one to the other. Certain of 
them are marvels of ingenuity, and perform motions 
that are charming by reason of th!'ir n aturaln ess. 
Even those which are designed merely for spectacu lar 
effect have been fashioned with the greatest care, and, 
a lllong th ese, we may mention especial ly the caval ry­
men, in which the 1lI0tions of both the rider and the 
horse are wonderful l y  true to n ature. 

The stage is as well eq u i pped as that of a large 
theater, out not in the same mann!'r, since it has been 
the des i re to avoid the loss of time that occu rs through 
the shifting of the scenes. The scenes are arranged in 
such a way that th!'y are always in  place_ Four back· 
grounds are affixed permanently to a large d r u m  (Fig. 
1 ), wh ich is capable of turn i n g  on· its axis. It is, therp­
fore, necessary merely to cause the drum to rotate ill 
order to hri n g  to view the scene that is needed. T n e  
puppets, illolated o r  mounted i n  groups, are arranged 

v i e w .  E lectric i l l U l n i nation enab les the ope rator to 
obtain very happy effects. 

• • • 
A DISCOVERY by the French ex plorer.  M. Pa u l  Gau­

din, i ll Asi a  Mi nor, is  considered by Fr!'nch archalo­
logists to be an im portant l ink in t h e  chai n of  evi­
d ence wh ich unites Greek with Eastern cultur!', says 
The Arch itect. France has for a long time sent vari­
OilS investigators to that region, and amon g others 
M. G u i l lau m e, the archi tect, who afterward h a d  charge 
of the Louvre, dist i n gnished h i msel f by his researches 
among the rui ns. Near the river Keikus, and not far 
from f::ltratonikeia, M. Gau d i n  has excavated an an­
cient necropolis. Among the objects fon n d  in the 
graves were a great many w h ich in style and charac­
ter corresponded with those found by Dr. Schlieman n 
in the lowt'st strata at Hissarl ik, and which were as­
su med to mark the existen ce of a city of a much earlier 
date t h an the Homeric Troy. T h e  vessels, vases and 
clay figures were decorated i n  a similar manner, and 
the idols were long in form, with engraved li nes to i n ­
d icate the features. '.rhe eonntlction between the cul-

notes. " The Delphi Collection 
at Paris " is i l lustrated by attractive engravi ngs 
showing the ex hi bits in  place. " Chemical and Tech­
nical  Ed ucation in the United States " is concl uded. 
" Modern System of Teach ing Practical In organ ic 
C h emistry and Its Development " is by Mr. W. H. 
Perkin, Jr. 
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RECENTLY PATENTED INVENTIONS. 

A gricultural Imple:rnen' •• 
CHURN.-JAMES M. Gos-s, Pekin, Ind. The inven­

tor hili! devised a simple and cleanly construction of up­
right churn and driving mechanism readily attachahle to 
and detachable from the chnrn. The mechanism in 
questiou consists of a bevel-gear, the periphery of which 
is engaged by two bevel-pinions. One bevel pinion is 
loosely monnted on the dasher- shaft, and the other is 
rigidly secured to the shaft. By means of this construc­
tio n, the body of the churn is turned in one di1'8ction 
and the dasher in the opposite direction. 

CHURN.-WICKLlFF B. MITCHELL, Owensblll'l!', Ind. 
To secure a quick forward and backward tumiug mo­
tion of the dasher Mr. Mitchell employs a novel means of 
adjusting the height of the dash. Arms extend outward 
from a staudard aud have forked ends forming bearings 
for the dasher.rod. A series of annular channels are 
formed iu the rod ; and Jl&nges on the forked members 
of one of the arms engage in auy of the channels to sup­
port the rod in adjusted vertical position. 

PLOW.-JoHN N. HANNA. Del Norte, Colo. The in­
vention relates to a class of plows provided with two 
shares and mold boards located at opposite beams, and 
with means for bringing either share and its moldboard in 
operative connection with a common landside. The in­
vention simplifies the construction of snch plows and 
provides an adjnstable beam so arranged tbat but little 
strain will be sustained hy tbe handles. The beam Is so 
shaped that large or small sized moldboards can be em­
ployed. A turning and locking device for the sbares and 
their moldboards Is locar.ed within convenient reach from 
the handle. 

E ngineering Impro vements. 

BOILER.-PERCY W. HANFORD. Oakesdale, Wash. 
This boiler includl'S in its construction a vessel having a 
burner and a regulating-valve controlled by the pressure 
in the vessel. A water-chamber connected with a water­
supply is located over the burner and Is provided with 
an opening at the top for the water to pass into the 
chamber. The opening also serves for the escape of the 
vapors. 'rhe bottom of the chamber is concaved to form 
n combnstion.chamber for the bnrner. The boiler, it is 
claimed, is a good steam-prodncer and bnms little fuel. 

Railway Appllance •• 
TRAIN AIR-SIGNALING APPARATUS. - JAMES 

II. TURBUSH, Bronx, New York city. This invention 
relates to alr.pressure brakes of the Westingbouse type, 
and Its object is to provide a train air-signaling appa­
ratus, whereby the separate signal·pipe now need Is dis­
pensed with and the train-pipe and its pressure, as well 
as the engineer's valve. al'b made nse of to actuate the 
whistle and give the desired signals to the engineer by 
the condnctor of the train, no matter what position the 
engineer's valve is in. 

CAR-FENDER. - JOSEPH W. McKEAN, Charleroi, 
Penn. The fender is mounted to swing by means of a 
simple and ingenious mechanism. On the car-axle is a 
gear-wheel 6ngaged by a movable tooth. The move­
ment of the t60th imparts a positive swinging motion to 
the fender. The ohject of the construction is to prevent 
an object on the track from passing under the car-wheels. 
The arrangement operates automatically. 

Mechanical Devices. 

in process of  · manufacture, the handle-bodies being 
formed of molten glass, clay, or any suitable plastic ma­
terial. The employment 01 the machine facilitates the 
mannfactnre of door or drawer-knobs and insures per· 
fect attachment of shanks or screw-stems thereto. The 
attached parts project axially from the knob·bodles, 
which is very important and is not the case when ordin­
ary meaus for attaching the shanks or scre w-stems to 
knobs are employed. 

MI.cellaneou. Invention •• 
CAMP COOKING-STOVE. - WILLIAll C. LANDY, 

Manhattan, New York city. The invention provides a 
combined range, cooker, and field-kitchen which simpli­
fies ont-door cooking, oo.iates wastefulness of food and 
fnel, and tends to minimize danger of scorching. The 

·-stove folds up and occupies but a small space and can be 
readily dlsconnecr.ed. Even the largest size of stove 
will fit any of the army wagons. 

. 

TRUCK.-JoHN MEANEY and JOHN STOEVER, Ridge­
field Park, N. J.. It is a common objection that it is 
necessary in the use of hand-trucks first to move the 
truck up to the object to be carried and then to tilt the 
object back upOn the truck, whereupon the truck itself 
is thrOwn downward so as to bear the load. Before tbe 
trnck ca.n be thus tbrown down, it will invariably j ump 
or move backward. Tbe present invention pro�ides a 
simple attachment for the truck which will prevent this 
action. 

. 

TENT.-THADDEUS D. MCC..u.L, Wichita, Kans. Mr. 
McCall bas devised a convenient and easily-portable tent 
for campers, whicb reqUires no poles, has a canvas floor, 
and can be snspentled and used as a hammock. 

ANTISEPTIC BROOM.-OSCAR S. KUL1I:AN, Savan­
nah, Ga. We bave frequently had oCCRsion to notice the 
varions inventio ns in antiseptic brooms which Mr. Knl­
man has p.tente<l. In this new improvement an anti­
septiC retainer is inclosed within the wisps of. the 
hroom.· so that tbe antiseptic can be fed in sweepln�. 
The end of tbe . broom-handle wblch enters the anti­
l!(lptic.retainer is longitudinally bored slightly above the 
wrappings of wire. At the npper end of tlie chan­
nel thus formed a transverse opening Is bored, through 
which fresh antiseptic can be fed to the retainer when­
ever it may be desired. 

HEATING-STOVE.-ATEN B. HaWED, Baker City, 
Ore. By means of a transverse partition the stove is 
divided Into cold-air and hot-air compartments, the par_ 
tition being formed with an opening near ite lower erid. 
In the cold-air compariment is a fuel magazine haVing 
Its lower end connected with the partition at the open­
ing therein. Below the opening is a fire-pot in the hot­
air compartment; and above the fire-pot Is a heatin�­
drum partially surrounded by a deflector-plate. The 
separation of the fnel-magazine from the heating part of 
the stove lind other features effectively avoid the collec­
tion of gas. 

CARD-GAME.-EDWARD CHRISTIE, Corning, N. Y. 
The inventor has devise.d a new card-�ame which COIl­
sists of five suits and two extra cards, all designed after 
an entirely new plan. Vari()us games can be played with 
these cards, the preferred mles being described in detail 
in the patent specillcation. 

FI.£!.E-PLACE. - NATHANIEL BATES, Dubbs, Miss. 
This invention is· an Improvement in fire-places which 
are formed in lIat plates, sections, or pieces secured to­
gether. Tile fire-place can be qnlckly and economically 
constructed, and. if desired, may be incased or inclosed 
at its back, sides, and upper portion by masonry, brick-
�ork, ,?r the like. 

. 
COFFEE MILL. - GEORGE H. DROEGE, Brooklyn, 

CANVAS"STRETCHER.-ARTHUR F. TAIT,Yonkers, New York city. The coffee-mill is self-measnring, the 
construction being such that the hopper can be filled In N. Y. The stretcher is extendecd and positively held in 

adjnsted position through the medinm of properly-ap­the usual way and that cut-offs can be adjustetJ. to pass 
t hrou�h the slots and - separate a certain quantity from plied keys. The corners of the streteher are strength-
th3 bnlk of beans, which quantity alone will be gronnd. enM and maintained in proper shape. The central por"· 
The slots mentioned call be so gaged that each division tion is braced; and the ourer members call be expanded 
i,1 tbe hopper will represent enough beans when gronnd at sucq point in about the same ratio as the corners. A 
to make a certain number of cups of coffee of average cardboard or strawboard HI placed upon the front face of 
strengtb. the stretcher, which affords an extended bearing for the 

ROCK-DRILL FORGING AND SHARPENING 
C8DVllS and a firm working surface for the artist. 

MACHINE. _ WILLIAlIl J. EVANS, Butte, Mont. A 
FOUNTAIN-PENHOLDER.-SENECA M. and ELMER 

number of  dies are adapted to npset and sbarpen the cut. E. SALISBURY; Aberdeen, fl. D. Almost any pen cau be 

tmg edges of a four-winged drill. A clrill-supporting inserted in this bolder and can be used as if an ordinary 
device is  provided comprising a horizuntal guideway on holder were employed, without tbe annoyance of stop­
which · a  carriage is movable. The carriage can be held ping to dip tbe pen into an ink-well or frequently to fill 
at different points on the gllideway. A cam-head is held the reservoir as in the case of an ordinary fountain-pen. 

to rock on a pivot-shaft between uprights on tbe carriage. T�e fou�tain-pen is pr�vided not only with a large re..er­
Handle-arms on the pivot-shaft of the cam-bead are · . vOIr for m�, but also wltb a. convenient means whereby 
adapted by manipulation to rock tbe cam toward an end the reser':01r may be �Ied m a cleanly manner and the 
of a drill-shank, to feed it np against the impact of the Ink suppJted to the ntb of the pen. 

edge-sbarpening die. INKS'l'AND.-CHABLES W. HAMSHAW, Lamar, Mo. 
GRAIN-DRIER. _ GEORGE WEHNER, Brooklyn, and The Inkstand comprises a base and an ink-receiver pro­

JOHN H. HILLIKER, Richmond Hill, Queens, New York vided with a dip-cu� whereby the pen �'ilI �ceive only 
city. 'l'he machine is especially designed for rapidly and a �roper amo�nt of mk. Hence all tDe \Ok In t.l.!e reser­
thoronghly drying wet grain such as spent brewer'. VOir can be dIrected to and nsed np in the well torming a 
malt. In the h�ating- chambe: of a fnrnace drums are · 

I 
portion of the rcceive�. By a special pivotal mounting 

mounted t.o rotate. The drums are alternately inclined the receiver can b� tIlted toward tbe writer, so that the 
in opposite directIons and geared together at their con- pen can be hRnwly mked. . 
verging ends. Boxes are arranged at tbe ends of the 

I 
BREECH - LOADING F I R  E A R  M .  - FREDERICK 

furnac. O\'er the projecting ends· of the drums. Stirrers HOCHRRUNN, Manbattan, New York city. A controlling. 
are arranged in the drums WIth tbeir shafts projecting ring or cut-off for magazine-rilles is provided, the ring 
through tbe boxes and geared to!(ether. Mechanism is being of Buch construction tbat it can be turned by the 
provhied .for operating tbe drnms and bearers . A hop. fingers to such a position that the cartridges in  th� maga­
per discharges into one of the boxes and is provided with zine wi ll not be affected wben the extractor i� brou�bt 
a rotary feed device driven from the stirrer.operating into action. By means of tbis arrangement the arm, 
mechaBism. while tbe magazine is filled, can be nsed as a single 

WASHING.MACHINK _ PENTON A. HARDWICK, 
I()ad�r. ,'Vben tbe ring is brought to such a po�ition 

Colorado City Colo. The purpose of the invention is to ! tbat It WIll act npon both the extractor and the cartrIdges 
improve that ' class of washing-machines provided with · in the magazin'.', th'.' gnn can be used .as a �imple re­
means for introducing steam Into the washing.chamber pearer. The nng IS so arranged rel"tiveJy to the bolt 
and so to construct tbe machine that it can be used fa; and the extractor, tbat it is carried out of engagement 
dryin� feathers or clothes or for dampening clothes for with tbe extractor and the cartridges, enabling the bolt 
ironing. A tnb Is employed, provided with a double bot- to. be wi�drawn an,d the msgazine replenished without 
tom and an ontlet and a grating adjacent to tbe outlet. wIthdrawl1Jg a cartridge. 
Tbe outer section of the bottom is eccentric to tbe inner I 
section. A nozzle leads Into the upper portion of the Design •• 
chambe1' formed by the donble bottom of the tub. A BREAD-BOARD.-IsRAEL

· 
S.  THOlllPSON, Ashland, 

double nozzle commnnicates with this chamber lind with Wis. Tbe board has a rim extending above its top and 
the exterior and interior of the tnb. below Its bottom, so that it can be nsed lor making 

DEVICE FOR FIXING SHANKS OR SCREW- I 
bread on both sides. 

STEMS IN HANDLE-KNOBS OR PICTURE HANG- NOTE.-Copies of any of these patents can be fur­
ING NAILS.-SERAPBIN KRIBs. Brooklyn, New· York I nlshed by Munn & Co. for ten cents each. Please sl>\te 
city. This device h()lds in proper position the shanks or the name of the patentee, title of the invention, and date 
screlVS of handle. knobs and picture-hanging naile while of this paper. 

Marine Iron Works. Chicago. Catalope free. 
U U. S." Metal Polish. Indianapolis. Samples free. 
Yankee NotiOns. Waterbury Button Co • • Waterb'y. Ct. 
Book U Dies and Dlemaklng." $1, postpaid. J. L. Lucas, 

Bridgeport. Ct. Send for index sheet. 
Machine Work of every description. Jobbing and re-

pairing. The Garvin Maciline Co., 141 Varlck St.. N. Y. 
The celebrated " Horn. by·AkrOyd " Patent Safety Oil 

Engine 18 built by the De La Vergue Refngeratinl{ Ma· 
chine Company. Foot of East 138th Street, New York. 

The be.t book for electricians and begmnei'll in elec­
triCity is U Experimental SCience," by Gao. M. Hopkins. 
By mall. '" Munn &; Co., publishers, 361 Broadway, N. Y. 

Mexican Government Contracts, Concessions. Rail .. 
ways, Lands, Mines, Patents, etc. Address Ernesto 
Cha. ero, Attorney · at Law, Member of the Mexican 
Federal Congre.s. 3d Colon 1020, P. O. Box 149, Mexico 
City, Mexico. 

..... Send for new and complete catalogue of Scientilic 
and other Books for Bale by Munn &; Co • • 361 Broadway, 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 

Names and Addre •• mnst accompany all letterB 
or no attention will be paid thereto. This Is for our 
information and not for publication. 

Refere nces to former articles or answers should 
lrive date of paper and jI8ge or nnmber of question. 

Inqulrle. not answered In reasonable time shonld 
be repeated ; corres�ndents will bear in mind that 
BOme answers reqmre not a !tttle research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take hi. tnm. 

RUfue�:r \f����n� JWri::.as;�l��J�tgo:���� 
honses mannfacturing or carrying the same. 

Speelal W ritten I nfor:rnatl o n  on matters of 
personal rather than general interest cannot be 
expected withont remnneration. 

SelentUic American Sup{tlemen'. referred 
to may be had at the office. PrIce 10 cents each. -

Book. referred to promptly supplied on receipt of 
price. 

lUlneral. sent for examination shonld be distinctiy 
marked or labeled. 

(79S7} F. W. Q. writes : A few. )lIonths 
ago, I read an account in the SCIENTlFlC AMERICAN 
SUPPLEMENT abont renewing dry batteries by putting 
holes in the cell and immersing it In acidnlated water. 
Would y<1O please inform me the name of the acid and 
how proportion it with water 1 A. To renew a clry cell 
by the method referred to, pour one part of sulphnric 
acid into ten parts of water. Punch many holes in the 
outer coating of the dry cel l  as dlrecr.ed in the note re­
ferred to. When the liquid becomes cold, put It into any 
convenient glass or earthen jar, and place the prepared 
dry cell in the jar, so tbat the top stands out of the liquid 
about one inch. Yon now have a wet cell in place of 
the WOJ:'Il-out dry one, which will rnn till the acid bas dis· 
solved the zinc of the dly cell. 'rhis is the renewing of 
a dry cel l .  It changes the dry Into a wet cell. 

(7988) E. M. S. asks : Will you please 
send me the. recipe for making the glue used on the backs 
of postage stamps. A. Gum dextrine, II parts ; water, 5 
parts ;  acetic acid. 1 part. Dissolve by aid of heat and 
add 1 part of 90 per cent alcohol. 

(7989) W. G. ask!;l : Will you please 
tell me if there is anything lIexible that electriclty will 
not bum 1 A. A.bestos. 

NEW BOOKS, ETC. 

MEMOIRS OF H AYWARD AUGUSTUS HAR­
VEY. By H i s  Son s. Ne w York. 
Prin ted f l lr Thomas W. H arvey. M. D. , 
Orange, N. J. 1900. 12mo. Pp. 98. 

The late Mr. Harvey was a typical inventor. and on the 
occasion of his death we pnblished an elaborate biograph­
ical no;.ice. 'l'be present memoirs compiled by his son 
give a thoronghly adequate idea of Mr. Harvey's epoch­
making inventions. In addition to his process of treat­
ing armor plate, he also made many highly important 
inventions for making screws, spikes, ·wire nails, washers. 
etc. In all ,  Mr. Harvey had issned to him since 1859 

seventy-eig;ht patents. which is a most excellent record. 
The book is admirably written. 
METHODS IN THE A RT OF TAXIDERMY. 

By Ol i ve l' Davie. Philadelph ia : 
David McKay. Pp. 359, 90 full page 
engravi ngs. P rice $2. 50. 

The work is very fnlly illustrated by engravings which 
vary a good deal in qnallty. Tbere is hardly a branch of 
natural iIi.tory which is more interesti ng tban taxidermy 
and the excellent works on the .u hject have done much 
to aid taxidermists. Mr. Davie's book is a good one and 
shows an extensive practical acquaintance with the sub­
ject. The methods are modem and American. 

STEAM ENGIN K I NDICAT O R  By Cecil 
H. Peahody. New York : Joh n 
Wiley & Son�. 1900. 121l1o. Pp. 
1 53. '

Price $ 1 50. 
'l'he number of hooks IIpon the indicaior is already very 

large, but there always seems to be room for a new 
treatise on this subject. The antlior is admirably IItted 
for hi� task, as he bas the professorship of marine engi­
neering and naval architecture at the Massachusetts In­
stitnte of Technology. The book is an excellent one. 

MOULDERS' TEXT BOOK. BE'iDg Part II. 
of America.n Foundry Practice. By 
T h o m as D.  West. Eighth Edition. 
Ne w York : Joh n Wiley & Sons. 1900. 
12mo. Pp. 461. Price $2 50. 

The true test of the value of a technical book is to see 
whether It can run throngh a nnmber nf editions. The 
volnme before us is certainly a most valuable contrl bn­
tion to tecbnical literatnre. It is well illnstrated by com­
prehensive engravings. The entire subject is well 
treated. 

NOVEMBER 1 0, 1900. 

INDEX OF INVENT.IONS 
For w.blch Letters Patent of the 

United States were, Issued 
for the Week Ending 

OCTOBE� 30, 1 900 , 
A N D  E A C H  B E A R I N O  T H A T D A T E. 
[See note at end of list about copies of these patenta.] 

Air brake. J. E. Normand .. . . . . . . . . . . . . . . . . . . . . . . . . .  6OO.6liO 
Amall{amator. T. H. Hicks . . . . . . . . . . . . . . . . . . . . . . . . .  600.774 
Ambulance. bicycle. H. L. Getz . . . . . . . . . . . . . . . . . . . .  600. 
Anchor .etting tool. J. T. Swartz . . . . . . . . . . . . . . . . . . . 600. 
Ankle brace. A. J. &; R. T. Brauer . . . . . . . . . . . . . . . . .  . 
Armatures • •  haped .pool for drnm, A. Rotbert . .  
Atmo.phertc bnrner. T. J .  Litle, J r  . . . . . . . . . . . . . . .  . 
Automatic gate, Ii. E. Ril{g . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Axle box and a.xle connection, W. H. Matthew . .  
Balancing engine or motor; G. L. V .  Chauveau . .  . 
Baling pre.s. J. S. Tuttl e . . . . . . . . . .  . . . . . . . .. . . . . . . . . . .  ,671 
Baling pre.tI band tying mechanl.m, Kennedy &; 

Hunt .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661,016 
BalL See Tether ball. 
Band cntter and feeder, T. Elliott. . . . . . . . . . . . . . . . .  600.6:12 
Bandage. G. Voellner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600,874 
Banjo bridge, �'. B. Hammann . . . . . . . . . . . . . . . . . . . . . .  600,953 
Battery. See Electrol{alvanic battery. 
Bearinl{, adjustable, J. White . . . . . . . . . . . . . . . . . . . . .  600.743 
Bed botto m ,  spring, T. J. Ander.on . . . . . . . . . . . . . . . .  600.745 
Boehlve bar frame. W. Horner . . . . . . . . . . . • • . . . • • . . .  600.674 
Belt. diagno.ing, F. R. Ryan . . . . . . . . . . . . . . . . . . . . . . . .  600,\172 
Belt retainer. F. H. Hougllton . . . . . . . . . . . . . . . . . . . . . .  660.990 
Belt shifter and ti.,btener. B. G. I,nther . . . . . . . . . .  61>'1.018 

:rJ;�I��f��rM����:�i
.� •. :.: .":: .�·���: . : : : : : : : : : : : : :  :=l·ti8i 

Bicycle. J .  E. RUbli . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . 600 
R:���l: �����: �l"&; .��iW�:;;b ... cii: . .  : : : : : : : : : : : : : : : :  661 

Bicycle handle bar. J. M. Ju.ten . . . . . . . . . . . . . . . . . .  . 

Bicycle tender. C. H. Stonebridge . . . . . . . . . . . . . . . .  . . 
Bicycles, etc., luggage carrier for, M. Bauer, 

. 600.616, 600,616 
Binding. brush skirt, A. W. StoekJey . . . . . . . . . . . . . .  600,663 
Bit. See Brid le bit. 
Boiler. See I,ocomotive boiler. Steam baUer. 
Boiler. P. Cunnllll{bam . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.751 
Boiler attacb m ent. C. Phillip . . . . . . . .. . . . . . . . . . . . . . . .  660.600 
BOIler lIue. E. Seyfarth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.761 
Boiler furnace. J. A. Steven ... . . . . . . . . . . . . . . . . . . . . . .  600,661 
Bolt. See Ex pansion bolt. 
Book, account, A. IJ. B88tr888 . • . . . • • •  o • • •  o • • •  o • • • • •  660,760 
Book signatures, device for marking, C. T. Herr· 

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 660.637 
Box. See �'ile box. Letter box. Match box. 

Mu.lesl box. Salve box. 
Box cover, cig-ar or oth er. H. M. Kreh . . . . o • • • •  o • • •  660,858 
Box lid su pport and tal{ holder, combined. J. II. 

Knowles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660.8M 
Brace. See Ankle brace. 
Brake. See Air brake. Bicycle brake. Car track 

brake. Vehicle brake. 
Brake. C. W. Martinas . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  660.964 
Brake operating mechani.m, J. E. NO���: 
Brick kiln. E. A ber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Brldl{e, M. Waddell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bridle bit. J. Purcell . . . . . . . . . . . . . . . . . . . . . . .  - . . . . . .  . 
Bru.h blank holding deVice. W. C. Read . . . . . . . .  . .  
Bru.h, comb. A .  B. Uurgln. . . . . . . . . . . . . . . . . . . . . . . . .  . 
Brusb. tooth. D. J. Archer . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bllng. barrel, F. W. Pingel. . . . . . . . . . . . . . . . . .  600,663. 
lluojing means for water craft, J. M. Riehens . .  o .  
Burtal apparatus. J .  Carhart . . . . . . . . . . . . . . . . . . . . . .  . 
BUrial case machine. M. I .... Keyes . • . . . . . . . . . . . . . . . .  
Burner. See Atmospheric burner. Gas burner. 
Bntter. etc., apparatus for maldnl{ mold. of, R. 

E. W eb b  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660.939 
�::��Qrin!·.:;:�grg!��i·riped; Barber'&; F�nr:.': :=l:m 
Caloric enl{ine, J. T. Nicolson . . . . . . . . . . . . . . . . . . . . . . . 660,996 
Can. See Sbeet metal can. 
�andle holder, M. Hal{en . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 660,899 
Candlestick and combination implement, miner'., 

�'. Herbst. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  673 
Candy machine, T. J .  Jenkin.. . . . . . . . . . . . . . . . . . . . . . .  901 
Car body bolster. railway, E. W. Palmquist . . . . . .  . 
Car bulfer. street. P. M. Kling . . . . . . . . . . . . . . . . . . . .  . . 
Car coupling, J. Kel.o . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Car coupling, W .  McConway . . . . . . . . . . . . . . . . . . . . . . .  . 
Car coupllnl{. W. S. Owen .. . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Car con pIIng, C. Schlared . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Car door fastener, Pries & Meyer . • • • • • • • • • • • • • • • • •  

Car door, grain, J .  Clarke . . • • • • . . • • • • • • . • • • . . . • • • • • • •  

Car fender, 8treet, H .  Ifurstenau . • • • • . • • • • • • • • • • • • • •  

Car fender, trolley. L .  Madas . • . . . . • • • • • • • • • • • • • • • • • •  

Car Joade!! H. P. IIarpstrite . . . . . . . . . . . . . . . . . . . . . . .  ; 660.1.136 
Car .eat. t". M. Kling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660.904 
Car .eat foot rest. W. M. N orcro.s. . . . . . .  . . . . .  . .  . . .  660.733 
Car track brake. railway, Lowe &; Meighan . . . . . . . .  660.645 
Car wheel, I. HOlleland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600.968 

g:��o��'i.:��¥��i��fn�
r
'W. WaJeibe�����::: : : :  =:� 

Carbonatinl{ ailparatus, liq uid. A. Wall .. . . . . . . . . . . 600.740 
8���t���e����Mn:��.

wne .. . . . . . . . . . . . . . . . . . . . .  660,707 

Ca.e and chair. combined, H. Flanders . . . . . . . . . . . . 660,989 
Chain and wb eel therefor, drive, J. C. Pratt . . . . . .  661.021 
Chain, .heet metal. F. E. Vandercook . . . . . . . . . . . . . 660,606 

8�:i� tll::el':)'¥8n�;' �6:r� . . 

· .
. . .  ' . . . . . . . . . . . . . . . . .  600,070 

Chair. E. E. Koken . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . .  660.905 
Cbalk line holder. J. A. Vernon . . . . . . . . . . . . . . . . . . . .  660.672 
Cblmney cowl .  J. Clark.on . . . . . . . . . . . . . . . . . . . . . . . . . .  660.888 
Cll{arette machine. J. Moonell .. . . . . . . . . . . . . . . . . . . . .  660.866 
Cleaner. See Sieve cleaner. 'l'ube cleaner. 
Cleaning and pRlntillll or treating surface. Bub-

merll'ed in water, D. Mason . . • . • . • • • . . • • . • . . . . . .  ,; 660,646 
Clod cru.her. J. Schoeler . . . . . . . . . . . . . . . . . . . . . . . . . . . 660,9')'6 
Clutch. fluid, P. Cunningham . . . . . . . . . . . . . . . . . . . . . . . 600.749 
8�':.\��j,����i.JF:G�l'��:�·.;n::. :::::::::::::: : : : : : : : �:� 
gg���

r
p����i�:I�oC��:!��!lF�il�����': : : : : :  : : : : : �:WI 

ggite:·h�R�r��fi:{j.\r6:::.�L: : : : : : : : : : : : : : : : : : : : :  :=l;m 
Com controlled attachment. F. P. Cox . . . . . . . . . . . . .  1ifiO.810 
Collar and necktie fastener, H .  B. Barne . . . . . . . . . .  660.882 
Commutator trnlng device. P. B. Bosworth . . . . . . . 660 618 

8�:le������'r;i��beo�ril�:::�Ifrr�uG.dc::;i8����� �:� 
Conveying and elevator apparatus, electric, 

�·I.cher &; l> l epetko . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . .  600.72. 
Cookinl{ appliance, E. J urgen.. . . . .  . . .  . .  . . . . . . . . . .  660.1191 
Conper, litold, or sIlver. hardening and temper-

- inl<. Conner &. Bagby . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660.983 
Corn .bredder, �'. Hallen �els.ue) . . . . . . . . . . . . . . . . .  11.660 

&:�t3Nn'C.
ns

s:e6���"o�;��ng�°'ili�e �o��fi�s - . . .  600,900 

Crusber: See Clod crusher. 
Cultivator, A. Taplin . . . . . . • • • . . • . • •  0 . 0 . 0  • • •  0 • • •  0 • • •  660,669 

���::�
o
:e�:�:�o���fn�e ���.:'.�n:liej.ii ... iing; B: 660.698 

G. Lam m e. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660,907 
Cutter. See Band cuI ter. Pipe cutter. Soap 

cutter. 
Damper and spark arrester. com bined, F. T. 

Bowllnll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660.878 
Decorating, .m echanical device for art, G. Hall . . .  660.952 
Delivery m echanism, S. W h eeler . . . . . . . . . . . . . . . . . . . 600,714 
Denta.l remeqies. prepa.rinJ[. H. Bauerm eister; . . . 660.9&3 
DI"ger. See Post hole digger. Potato dllll{er. 
Dish washer. �'. S. HOllg . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660.703 
Draught arm . dou ble stream. J.  Armerod . . . . . . . . .  660.736 
Draw heads, automatic uncoupling device for, J. 

T. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660.912 

E�i�l�: ::::g:�':,r;.:?:�: &��rn�ii;.m: : : · : :  ' : : : : . .  : :  :=l:riJ! 
Dumb bell and Indian club. com bined. D. J. Ken. 

nedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660.962 
Dye. b l u e  .nlfur. H. Gussmann . . . . . . . . . . . . . . . . . . . . .  600,770 
ElectriC accumulator and .econdary battery, H. 

Weymerscb.. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . .  660,9'19 
ElectriC conduits. appliance for maklnl{ metallic 

connection. between. Watkin. &; Lenk . . . . . . . .  66O.7U 
Electric contact device. screw. Chevalller &; Ca-

det .. . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  . 
Electric currents. amplifying. J. B. Baker . . . . . . . .  . 

�l:��g� g:�\�\:i���08. �.
s61:k::: .�·. �.��I

.���:: : : : :  
Electric motor, B. G .  Lamme . . . . . . . . . . . . .. . . . . . . .  . . 

Electric motor. T. S. Watson . . . . . . . . . . . . . . . . . . . . .  . 

�l:��g� :':.��w����a���:�.
e�. J'u�i����: : : : :  

Electric swltllh. C .  H. North . . . . . . . . . . . . . . . . . . . . . .  . .  
Electrical conductors, varying active length. of, 

C. �'. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Electrical di.trlbution sy.tem, B. G. Lamme ... . .  . 
Electrical switch, rotary .nap, M. Guett. . . . . . . . .  . . 
Electricity meter, P. Eibig . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Electrode. arc lamp. F. H achmann . . . . . . . . . . . . . . .  . .  
Eleetrojltalvanic battery, H .  J .  Brewer . . . . . . . . . . .  . .  
Elevator emel'jlency .top or brake, I .  Franke\ . . . .  • 
Enli{ines. etc., fuel vaporizer and mixer for . ex-

plosive. A. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66O,!lM 
Engines, mixer and vaporizer for gas. J. W. I .. am-

bert.. . . . .  . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . .  660.778 
Enl<ine •• sparking plul{ for explosive. E. T. Bird-

11811. . . . . . . . .  • . .  . . . .  . . .  . .  . .  . . . .  . . . . . .  . . . . . . . . . . . . . . .  660,786 (CJ<mUnucd {til V"I1fl 6(1) 
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WOOD or METAL , Wn ..... " titft:!._-.JIII 
Without Steam Power should 
use oar Foot and RaJi'd Power 
Machinery. Send for Catalogues 

A-Woad·working Machinery, 
B-Lathes, etc. 

SENECA FALLS MFG, CO, 
695Waler SI •• SeoecaFalls. N.y.�iji�� �ENGINE.8.FOOTJ M AC H I N E- S H O P  O U T F' IT S .  

TOOLS AND SUPPLlES,'�'12"' ATHEs. S[BASlIAN lA1Hl CO 'W;��'::��i,S.i 
Foot nd Powe all,l Turret j.athe'!l P lan­a r ersJ Shapers. and Drill Presses, 
SH Il:PARD LATHE CO,. 133 W. 2d St,. Cincinnati. 0, 

ARMSTRO N Q'S P I P E  TH R EA D I N Q  
-AND-

CUTTING·OFF MACH I N ES 
Botb Hand and Power. Sizes 1 to 6 inches. 
Water. Gas, and Steam Fit-

��s� ���l�r�
i
D§�o��

i
�uY��:s 1Jhtive1'sal!y acknowledged to be 

THE BEST. ar-SendjorcataloQ. 
THE ARMSTRONG MFG. CO. 

Bridgeport, Conn. 

� S I'VE ONE-HALF YOUR FUEL ��!!t " We Tell You How. 
Rochester Radiator Co. 26 furnace St. Rochester, N.Y. 

C U Y E R ' S  PAT E N T  

DESULPHURIZING ' FURNACE. 
Latest. Cbeapest and Best. 
Takes tbe place of Heap 

or Stall Roasting. 
Saves time and money. 
Write for particulars. 

Casilia 514. LIMA, PE RU, S. A .  

Patent Carrying Track 

OVER.HEAD 
TR.AMWAY 

for MillSM���������'e.
M���

n
;or

S
���: 

or for 

The Coburn Trol ley Track Mfg .  Co. ,  
• • •  H O LY O RE, �lASS • •  , 

R O O F  YO U R OWN B U I L D I N Q S  
at slight expense of time. labor or money with 

Warren's �atural Asphalt Stone Surface Ready Rooli 
Surface is , com[.let;ed 

to 
Warren C�mical & Mfg. Co., 86 Fulton St., New York. 

r.,E �BER LATHES 
For '}lurning Axe, Adze. Pick 
Sledge, Hatcbet, Hammer. Au­
gert It'ile, Knife and Chisel Han­
dlcs,WbifHetrees. Yokes, Spokes, 
Porch Spindles, Stair Balusters. 
Table and Chair Legs and otber 
irregular work. 

c'ate1tted. 11]'1" Send jor Oircular A. 
The Ober Mfg. Co., 1 0 Bell St .• Chagrin Falls, 0.,  U.S.A. 

THE " QUEEN " DRAWING PENS. 
-=___ SCIENTIFICALLY SHARPENED. 

�.- ,·uu,:,-
1,111 

e 

All Queen Pens are sharpened by experts wbo bave 
p)��w�:;{>lnes�rs��ff���ni�e�t :��\�� St�e�

hi:r
J>:e�� 

tbe Queen Pens. and tbey are hand-made and carefully 
tempered by  our improved process. QUEEN & CO., Inc .. Matbematical,.. Engineering and Scientific Instru, 
went Makers, I O l u Chestnut St., Philadelphia. 

A Cutter Milling Attachment 
is indispensable for the proper execution 
of 
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r
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k
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i
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Uear Cutting. No extra belts are re­
�uired as tbe friction gear at end of 
;';'''a

d 
c��� }���S a��

e
ali�":: tg! f�eg

e
� 

slip in ca.se of work jambing. Varia. 
tion of feeds allowed by use of "'iIii�:::!liIP"" cbange gears of latbe. 

FAN E U I L  WATCH TOOL CO .. Brighton. Boston. Mass. 

y:,.aX'i.yS P O I L E D  P OSTAL CA RDS P 
r��

n
���:ri�y

n
�; �6�i E�tfl�l!'y

T
C
h

o
e� •• Send samples 

D41, 132 Nassau "treet. New York. 

The most useful article ever In vented 
tor tbe pnrpose, Indispensable to Law­
yers. Editors. Student .. , Bankers. Insur­ance Companies and business men gen� 
ertijly. Rook marker and paper clip, 
Does not mutilate the paper. Can be 
��

e
%�

e
�'it�t�ni 6�0��!fJ��; ;�m)rn

2
:;s 

and notion de ,Iers, or by mail on receipt 
of price. Sample card, by mail, free. Man-
{!i�

t
C':.� UoxC31,1!il'l!�:a:ld�'M�f. 

j'titutifit �mtri,au. 30 1 

Engraving macblne, W. S. Eaton . . . . . . . . . . . . . . . . . .  660,700 
Excavating apparatus. W. Henderson . . . . . . . . . . . . .  660,956 
Expansion bolt. 1. Church . . . . . .  , . . . .  " " " " , ,  . . . . . .  660.559 
Explosive charge and powder therefor, E. Gath-mann .. . . . . . . . . . .  , . . . . . .  , .. " . .  " . . . . . . . . . . . . . .  " . .  660.567 
Fan, electriC. J. '}'. Beswick . . . . . . . . . . . . . . . . . . . . . . . . .  660.551 
Fan or blower for ventilating' purposes. A. W. Metcalfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660,582 
F'are registers, mechanism for operating, Obmer 

& 'l'yler (reissue) .. , . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . .  11.867 
l1""astemug device. J. '1\ COUll . . . . . . . . . . . . . . . . . . . . . . . .  660.680 
p'eed apparatus, automatic, J. S. Beeman. . . . . . . .  6W,8:U 
F'eed water and water level regulator, Cruick-

sbanks & Scrivenor . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  660,722 
�·eeder. stock. J, J. Singley . . . . . . . . . .  " . . . . . . . . . .  " . .  660.596 
�'ence, D. Sbeets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660.595 
Fence post. A. Reittenour .. . . . . . . . . . . . . . . . . . . . . . . . . .  660.657 
l1'ertilizel' distributer. A. 'llaplin . . . . . . . . . . . . . . . . . . . .  HtiO.600 
}i'ile box. W. �. Dunning' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,;00,811 
F'i!e box. W. W. Huelster . . . . , . . . . . . .  , . .  , . . . . . . . . . .  660.797 
File. newspaper or letter, H. P. Krebbiel. . . . . . . . . .  fj6(}.900 
�'i1ter for wines. etc., G. Peraud, . . .  " " " "  . .  , . .  " ,  titiO,921 
(i'ilters. apparatus for preventing freezing of. L. 

K. Davis . . , . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660.563 
Fire escape. J. Derus . . , . .  " . . . . . .  , , ,  . . . . . . . . . . . . . . . . .  6(;0.622 
Fi re escape. E. S. Gail. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6f'i0.792 
ll�ire escape. Miller & Agnew . . . . . . . . . . . . . . . . . . . . . . . .  660.917 
[("ire escape, W. H. Newman . . . . . . . . . . . . . . . . . . . . . . . .  G fiO.nZ 
Fire escape. L. \¥eber ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 660.674 
fi'ire e]�tinguisher. cbemical. A. P. Prier . . . .  · . . . . . .  600.588 
ll'liers. tra.versing or building device for. C. S. 

McConllan .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661 .019 
Flower, illuminated. W. A. Cburch . . . . . . . . . . . . . . . . .  660.842 
Flower stand, K. M. Jennings. , . . . . . . . . . . . . . . . . . . . . .  600.853 
�·Iue. sectional. E. A. Bell. " . . . . . . . . . . . . . . . . . . . . . .  660,332 
Iflushing device, sanitary, Blesch & Palmer . . . . . .  titiO.554 
Folding collars. etc .. macbine for. J. 'l'emple ... . . .  66O,fiOl 
j("'oot warmer, H. Hermans . . . . . . . . . . . . . . . . . . . . . . . . .  ()OO.957 
}l'orginll fork beaded rods. die for, W.·I.�. Jones . . . 661.014 
(i'ruit cHpper. N. B. McGbee .. . . . . . . . . . . . . . . . . . . . . . . .  61.10.709 
F'ruit picker. W. G. Sayrs . . . . . . . . . . . . . . . . . . . . . . . . . . . 660,971 
Fue1. artificial, li". C. VOll Heydebrand und dpr 

Lasa . . . . . . . .  , . .  " . . . . . . . . . . . . . . . . .  , ' , . ,  . . . . .  , . . . . . . .  660.753 
Galvanizing or metal coating apparatus. W. A. 

Leonard ... . . . . .  , . . .  , .. " .. " . . . . . . . . . . . . . . . . . . .  , . . .  660.579 
Game. coin freed. E. G. MatthewBon . . . . . . . . . . . . . . .  66O,7!JS 
Garter, G. H. Blakesley . . . . . . . . . . . . . .  " . .  " . . . . . . . . . .  660.553 
Gas apparatus, air. C. W. Miller . . . . . . . . . . . . .  , . ,  . . . .  660.910 
GaB burner, '1'. E. SiQnberg . . . . . . . . . . . . . . . . . . . . . . . . . .  660.93,') 
Gas macbine. acetylene. J. M. Cogblan . .  " "  . .  " . .  6(;0.339 
Gas meter. prepayment. J. Zander ... . . . . . . . . . . . . . .  660.1140 
Gas releasing bit, W. Bu�b . . . . . . . . . . . . . . . . . . . . . . . . . . 660,748 
Gases. utilizing liquefied. A. Kreusler ... . . . . . . . . . . 660.755 
Gate. See Automatic gate. 
Gate, H. Alten . .  , . .  " . . . .  , . .  , . . . . . . . . . . . . . . . . .  " . .  " . .  660.807 
Gear and clutch combined. reversing, C. 'vV. De 

Mooy .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660.564 
Generator. See Current generator. Magneto 

electriC generator. 
Glass making apparatus, Ripley & Wadswortb . . . 661.024 
Glass, manufacturing of prism. Ripley & Wads-

worth . . . . . . . . . .  , . . . . . . . . . . . .  , . . . . .  , . .  " . . .  ' . . . . . . . .  661,025 
Glass. prIsm. Ripley & Wadsworth" . . .  " . . . . . . . . . .  f,ijI.O'23 
Glass working machine. J. J. Burkbardt . . . . .  , . . . . .  66O.li97 
Gown. nursl"g. R. Coyle . . . .  , . . . . . .  " " "  . . . . . . . . . .  , ,  660.843 Guu barrels, rifiing, C. J. & C. Hamilton . . . . . . " . . .  660.720 
Gun sigbting a.pparatus. Von Kretschmar& Voll-

mer . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660.817 
Guncotton press. A. Hollings . . . . . . . . . . . . . . . . . . . . . . .  660.727 
Hammer, electromagnetic tootb stopping, C. Ost· 

mann . . . . . . . . . . . . . . . . . . . . . . . . " "  . .  " " " . " , ,  . . . . . .  (;6(),867 
Harvester conveyer. H. Brackebusb . . . . . . . . . . . . .  660.696 
Harvester, corn. J. U. Fry . . . . . . . . . . . . . . . . . . . . . . . . . .  000.768 
Harvesting macbine reel. H. Brackebt1sb , . . . . . . . .  660.555 
Hasp lock, P. C. Greenawalt . . . . . . . . . .  , . . . . . . . . . . . . .  660.571 
Hat brim trimmer. I.evy & Kindermann . . . . . . . . . .  66O.8til 
Head rest. adjuetable. J. E. Waterbury .. . . " " "  . .  6<;0,694 
Header and thresher. combined. C. L. Correll . . . .  tiro.H21 
Hoist. winding gear, etc .• J. C. Howell . . . . . . . . . .  , .  tiOO,685 
HOisting apparatus, It. it. Raymond . . . . . . . . . . . . . . .  660,998 
Hook. See Laclnl'< book. 
HorBe detacber, T. Saudera . . . . . . . . . . . . . . . . . . . . . . . . .  660.592 
Horsesboe, soft tread. W. J. Conway" " . . . .  , , , , , .  6(;0.788 
ausking peg, L. Bisbop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600.552 
Hydrant . . K Cronstedt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6tiO,721 
Impression cylinder. O. Roesen . . . . . . . . . . . . . . . . . . . .  tKiO.711 
Incandescible element. C. G. Richardson . . .  , . . . . . .  660.500 
Incubator, J. W. & O. A. Myers . "  . .  " "  . . . . . . . . .  " 660.588 
incubator, C. S. Wilson . . . . . . . . . . . . . . . . . . . . . , . . . . . . . .  661,007 
indicator. See Electric indicator. 
Induction motor. alternating current. B. G. ' 

Lamme . . . . . .  " . . . . . . . . . . . . .  : , ' " . ,  . . . . . . . . . . . . .  , ' "  660.911 
Infant's cbair, E. (j'irnbaber . . . . . . . . . . . . . . . . . . . . . . .  , 600.951 
Ingot manipulator. A. T. Keller . . . . . . . . . . . . . . . . . , . .  UtiO,775 

f�:t��!:��
n
ttbfe ?c;r\6gt��r;;il·S· .

. etc�: 'P�'S: ·Reid: .· : ��� 
Insulating snpport for switchboard conductors. 

Wrigbt & Aalbor"" . . .  " . . . . . . . . .  , . .  " . . .  " . . . . .  660.878 JaCk. See 'l'riple actIOn jack. 
Jigging m:lchine. slime. C. B. Rogers . . . . . . . . . . . . . .  660.869 Joint. See Rail jOint. 
���.baSetB�c�

r
��p.;: " " . . . . . . . . . . . . . . . . . . . . . . . . .  " 660,959 

Kilns preparatory to burning. macbine for coal-
ing or slacking ballast. J. B. Faulkner . . . . . . . . . .  660.824 

Knitting macbine. H. A. Klemm .. . . . .  , . . . . . . . . . . . . .  660.577 
Lace fastener. sboe, A. E. Kroening-er. , . . . . . . . . . . .  (j(iO.643 
Lacing book and fastener. L. J. Bllcbsieb . . . . . . . . .  660.94� 
Lamp, acetylene �a8. C. W. Jackson .. . . . . . . . . . . . . . .  t.i6(J,i54 
Lamp. bicycle. L. C. Johnson . ""  . .  "" . . . . . . .  " . . .  6(;o.r'ln 
Lamp. electric arc, Hartban & Stevens . . . . . . . . . . . . ()()(J,795 
Lamp. incandescent gas. R. Beese ... . . . . . . . . . . . . . . .  660.5.10 
Lamp mantle, incandescent. \V. H. A. Sieverts . .  6(}O.!)32 

t:�g?h���b�JJX�b
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Lathe centering device. J. G. Obermier . . . . . . . . . . . .  6UU.821 Latcbes. crank pin turning attacbment for. '1'in. 
del & Albrecht . . . . " " " "  . . . .  , . . .  " "  . . .  " . . .  " . .  66O.!l1B 

IJetter box. C. E. Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . (5HO.701"i 
IJevel, bob. }l'. Sinkovic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660.870 
Lever, equalizing. J. E. Normand . . . . . . . . . . . . . . . . . .  600,649 
Lock. See Hasp lock. Walloll seat lock. ; 
tgg�: �: 6.b

:Ir.�·ii:·"SPen·gl'er: : : : : : : : : : : : : : : : : : : :  : : : . ��.�:)Y 
Lock and burglar alarm. combined, S. Ritcbie . . . .  ()tiO,7:17 
Lock strike and alarm. W. 1. Entwistle" . ,  . .  , . . . . .  6<:0.849 
Locomotive. W. W. Gregg" . . . . . " " ,  . . . . . . . . .  " . , ,  660.898 

tg����U�: b���rne
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&
d�!l����sio�:' · ii.· ·C� 660,557 

LoO���;nge' p.iiii,;g' device: T: ·Rowcrof'i.:::: ::::: �:��� 
Loom heddle mecbanism. '1\ Rowcroft. , . . . . . . . . . .  660.928 

��g� ���l,�f:���y�:h::u;nicb��i���f.!t 'B: 'E'd� 
660,926 

LOO�����to�·ati·c ·re�ersing· jet: oif'�otioil 'ior: c: 660.986 

B. BennetL . . .  " . .  " . . . . . . . .  " . .  " . .  " "  . . . . . .  , ,  660,8.14 
MagnetIC SIgnal. C. H. Nortb .. . . . . . " .. " . . . .  " . .  " .  660.819 
Magneto-electrlO generator. C. H. North . . . . . . . . . . tjOO.820 
Mail receiving and delivering apparatus, A. L. 
Ma,���;'�ainiiig 'a i;d 'j'nd'ustriai ·appa�·aiu·s·.· j: '  E: 660.773 

Kelly . . . .  " " " . "  . . . . . . .  " " , ,  . . . . . . . .  " . . . .  " . . .  (i60.641 
:\latcb box, R Vom Ei"en" . . . . . . .  " "  . . . .  " ' ' ' , ,  . . .  fiOO.848 
Measuring instrument. � .... Schrottke . . . . . . . . . . . . . . .  660.803 
Measuring instrument for alternating currents. 

K. O. F. Schrottke . . . .  " . . . . . .  " " " "  . . . . . . . .  , ,  . .  m;0.804 
Mecbanical motion, F. I.amber! . . . . " " "  . . . .  , . .  , . .  fGU.81;o Metal bending machine. W. E. S. Strong . . . . . . . .  , .  1)f)t I.tili4 
Metal depositinJl apparatus. H. it. Boissier . . . . . .  1.i64l.s..'4 
Metals. deoxidat.ill/Z. E. Ebrensberger. . . .  . . . . . . . fifiO,8.tti 
Metallic tie. H. M. MUlltZ .. . .  " . . . .  " . .  , . . . .  " . "  . . . .  G60.SIiO 
Meter. See Electricity meter. Gas meter. Mill. See Rolling mill. 
Minerals and slimes. device for collecting finely 

divided. W. E. Darrow. . . . . . . . .  . . . . . . . . . . . . . . . .  660.814 Motor. See }l�lectric motor. Induction motor. 
Saw motor. 

Motor compressor coolin/? means • •  T. '1\ Nicolson. ,  66O.lli:n 
Mount for natural bistory speCimens, J. Strum· 

pell . . . . . . .  , . . . . . . . . . . . . . . . . .  , . ,  . . . . . . . . . . . . . . . . . . . . .  f)l:0.7S2 Mowillg and reaping macbine. C. 'vY bitney . . . . . . .  , Ii ;tI,I�li 
Mowing machine binge joint. J. � .... Steward . . . . . . .  jiliO.5!lj 
MusiC leaf turner, J. M. Ouplante . . . . . . . . . . . . . . . . . . 6t)().li.iO 
Music sbeet turuer. 'Villiamsoll & Means .. , . . . . .  , .  6hO,ilFO 
Mus!cal �ox. Varrelman & H'els . . . . . . . . . .  , . . . . . . . . .  ti61 .U05 
MUBlCal lllstrument, pneumatically operated. :1\'1. 
Nale:�.'MCG·a;.gbeV:,' · · : ,·: : : : : : : : : : : : : : : : : · : : : : : : .' i�:�� 
1>!ozzle, hydraulic l'egulat.in". W. A. Doble, . . . .  , '  t;I;o.7Sn 
Nozzle reducmg cap, G. J. Carlisle .. . . . . . . . . . . . . . . . , ()ti(UJ48 
Nut cracker. G. L. Thompson .. . . . . . . . . . . . . . .  660.i62. fifiO.1t).j 
Nut cracker. C. C. 'I·orubs . . . . . . . . . . . . . . . . . . . . . . " . . .  fiHO,SOti 
�bjte���e.LE.UB��:�h��:: : : : : : : : · : : : : : : : : : : : : : : : : : : : :  ��.��* 
O�set device . . O. Roesen . . . . . . . . . . . . . . . . . . . . . . . . . .  (;00:712 
O�l cake for.mlllg apparatus. E. B. Bisbee . . . . . . . . . .  (j (:iO.i18 
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Oiling device, V. H. Ernst., . . . . . . . . . . . . . . . . . . . . . . . . . (itiO.8�14 Ordllance. perforated powder rod for, E. Gath-
mann . . . " " .  " . . . .  " "  . . . .  , " "  . . . . .  " " "  . .  " , "  f.m.r.&� 

Ore roasting hearth. Clary & Garrison . . . . . . . . . . . . .  6iiO,!JS2 
Oven. bake, J. Bour . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . .  6fiO./i95 
Paper, ma.nufacture of, J. H. Annandale . . . . . . . . .  660.808 
Paper pulp, screen plate for straining, E. J. 
par����h·i·ll ·a�·d 'mak'ing: Banie: 'F: Ac'li: : : :  � : : : : : : :  m:��: 
PartiJ.ion. H. W. Bell. . . . . . . . . .  " "  . .  , . . . . . . . . . . . . . . .  1�;o.s:<X 
Peanut vine stripper. F. W. Bowen . . . . . . . . . . . . . . . .  66O.!l4 1 
Pen. fountain. W. C. Sberman . . . . . . . . . . . . , . . . . . .  660.823 
Penc�:n �¥A�a� 8.

r 
le�����

t
�� .. ��� . �����.� . �.�1.��.�:: 6fiO.8S:l 

�f�::�:' le� �·r��igi�·ker: . . . . . . . . . . . . . . . . . . . . . . . . . .  600
.
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HON. LYMAN J. GAGE. 

MEN EMINENT IN 
T H E  C O U N C I L S  
O F  THE. NATION 

Are among the two hundred and 
more distinguished contributors 
engaged to add to the attractive­
ness of the new 1901 volume of 

T h e  Y o u t h's 
C o m p a n i o n  

The following indicates the variety imd scope 

of the topics to be discussed : 

What is Money ? 
By the Secretary of the Treasury. 

Lyman J. G a g e .  

The Country Schoolhouse 
And Its Grounds, 

By the Secretary of Agriculture, 
James Wilson. 

Good Manners and 
DiploInacy, 

By Ex-Secretary of State, 
William ,R . Day. 

The Naval War College, 
By the Secretary of the Navy. 

John D. Long. 

Our Future as Sho wn by 
the Census, 

By the Director of the Census, 
W. R. M e rriam. 

The War=Ship o f  the 
Future, 

By the Chief Constructor of the Navy, 
Rear-Admiral H l c h b orn . 

Illustrated Announcement of the New Volume and Sample Copies of the Paper 

sent free to any address. 

There is  No Better I nvestment 
For 
$ 1 .75 
Than 
This. 

THOSE who subscribe now, sending $1 .75, the 
yearly subscription price, with this slip or the 

name of this publication, will receive all the remaining 
issues of The Companion for 1900, including the 
Double Holiday Numbers, FREE, and then the issues 
for 52 weeks, a full year, until January I, 1902. This 
offer includes the gift of the new Companion Calendar, 
lithographed in 12 colors from exquisite designs 
painted expressly for The Companion. NN 121 

The Youth's Companion, 
Boston, Mass. 

" """""""""",.""""""",,,,,,,,,,,,,,,,,,,,,,,,,,,.,.,,,,,., """"""""c:", . "' . .  '".".a""'''''".".�',.·,.aaaa' .... aaa· .... aa''''''''';l.> 
�iI,��� ..... �e������"IIIIi;>���'ee�e�ee""_ ...... ,€E-�;;o� .. ;;j":;;;.I''7·:;in707:;;i':-:;�.''.,...,.,:, ....... .,. .. ,�., • .,.#':'7"=tII! . Iwouta You Become ? i 
� B Wan of Wark • i 
�. � 
�� Would you possess the capacity that directs affairs? Woul,! you cle- /Ill �� velop the power that dOlllinates men,the force that c01ltrols their minds ? .� 
�� In all walks of life these faculties measure the differellce between suc- � 
�� cess and failure. They are to be tracecl to one mental characteristic-PERSONAL MAGNET ISM. � $.: It is this well-nigh undefinable something that makes a man irresistible, that enables hitn to C0111- m 
.,: pass al l  difficulties, to surmount all obstacles It is this Inental energy that causes him to surpass m 
� his fellow-men in the pursuit of fatue, fortune. happiness. With the consciousness of the power of � � � \fi Personal Magnetism attained comes ability to make friellds. inspire confidence, win affections. You .,. 
\Ii can embrace opportunities, gain social position. achieve business success. You can beCOlue a great � \Ii ,� \Ii power for good i n  the community in which you live. " THE  WONDERS OP PERSONAL MAG· "j 
\Ii NETISM AND HYPNOTISM " is the title of a scientific treatise which tells you precisely how to \Ii �, acquire this lllarvelous influence. It is a comprehensive work by the enlinent authority, Dr. La MoUe ,', 
� -\Ii Sage, A,M" Ph.D., LL.D., graphically written, profusely il lustrated, admirably executed. It reveals l 
W' wonderful secrels and contains startling surprises. It is free to you 'for the asking. This offer is ah- �ti � solute, genuine and without conditions. Send your name and address and receive the book by return ! 
\Ii luail without expenditure. It has brougbt success to thousands who have sent us such testimonials i \Ii as these ; 'Ii II; \Ii 
'" REV. J. C. QUINN, D.O .• Ph.D . •  PittSfield, Ill.. 1I1RS. R. C. YOUNG. No, 312 Indiana St., Law- m � Bays : " Your treatise is a revelation. It is far rence. Kan . •  wr,tes: " Your instructions a·re � 
W 

�� ��v
s��

C:,1�f anything of the kind that I have 1T?:.tbrl��l�O���� :il�
t�; ��:���s reading of my i 

II; Write at once to II; � 
NEW YORK INSTITUTE O F  SC IENCE, P .  T. I .  Rochester, N .  Y .  $ 

� . � · �eeeeeeeeeeeeeeeeeeeeeeeeee��e���������������������er 
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·WE TEACH 
Wherever 

the Mails Reach. 
We are teaching mechanic.! 
the theory 01 their w01'k. 
Helping mi.''(placed people 
to change thei'r w01'k. En4 
abUnfT young 
port themselves 

250,000 students and graduatE's in Meehanicl'll, 
Eleetrleal, Steam and eM) Engineering, Architecture, 
Cheml8try, Ornam(>ntal Design, Stenography, BoolI:­
li:eeplng, ete. Write for circuJar, and mention 
subject in which interested. 

lNTERNlTIOI1L CORRESPONDENCE SCHOOLS, 
Est.abUshed 1891. Capital $1,500,000 

Box 942, Scranton, Pa. 

Any watch � be good. Every 

Elgin 
Watch 

must be good-It is so manu­
factured. You can rely fully on 

its accuracy-its durability, its 

lasting beauty. 
Full Ruby Jeweled. 

An Elgin watch always has the 
word U�lgin" engraved on the 
works-fully guaranteed. 

Send for booklet. 

Elgin _National Watch Co., Elgin, III. 

•••••••••••••••••••••••••••• 

: I N S I DE M ICROMETER. : 
• For close • • internal • • ::::�1�e- • 
• Reads in thousandtbs. Capacity 2� in. to 10 in., � 
• with five rods. Price $2.00. � • ar Cataln(lue of .J.me Tools free. • : l.Hs� STARRETT �o�r3, Atho l .  t:.AI.�. : 
•••••••••••••••••••••••••••• 

��/VI 

ItsWor�� 
e l l S  

EIDetllllentaI Science 
By GEORGE M .  HOPKINS. 

20th Edition Revised ·and Enlarged. 

9 1 4  Palres, 820 Illustratious. 
Price $4.00 in cloth; $6.00 in half morocco, jiostpaid 

THIS is a book full of 
interest and value lor 
Teacbers,· S t u d e n t s, 
and others who desire 
to impart or obtain a 
practical knowiedge of 
PhysiCS. This splendid 
work gives young and 
old soinething worthy 
of thougbt. It has in­
fluenced thonsands of 
men . in the choice of a 
career. It will give any­
one, roung or old, in­
formation, t.b'at will en­
able himl to compre­
hend . the great im­
provements of the day. 
It furnishes sugges· 
tions for hoW's of in· 
strucilve recreation, 

. 
Send for larlre Illustrated Circular and complete Table of Contents. 

M U N'N & CO. . P U B LIS H E R S ,  
Office of the SCIENTIFIC AMERICAN. 

:t61 BROADWAY , N E W  YORK. 

� citutifit �mttitau. NOVEMBER 1 0, 1900. 
Picture adjuster, D. W, Tower .. . . . . . . . .. . . . . . . . . . . . 600,938 
Pictures, mounting, M. L. Cowan .. . . . . . . . . . . . . . . . . . 6OO.81r.1 
t">ipe and nut wrellch. i\-1. D. Converse . . . . . . . . . . . . . titil.011 
Pipe cuulJling', L. I). Luvekin . . . . . . . . . . . • • • • . . . • . . . .  tititJ, Bi:;2 
Pipe couphllg' for pneumatic tools. H. G. Kotten. tifO.8..,h 
Pipe cutter. ,",V. (I'. Norman . . . . . . . . . . . . . • . • . . . . . . . . .  6tiO,;)8( 
Ptpe wreJicb. reversible, Nortbam & Bramlette . .  6fiU,7::S4 
Plane. M. 0. Converse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661.010 
PIAllsifLer, H. & G. [{ose . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tWI.925 
P l anter. J. Colby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600.890 
Planter. S. G. Sparrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti60.\l34 
Plant.er and cultivator, S. G. Svensen . . . . . . . . . . . . . . 6tiO,5W 
Plant.er, corn, B. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fiOO,950 
Plate furming macbine, Hol brook & King . . . . . . . . . titiO.63S 
Plow cotton scraper attaChment, tllrnillg. J.  \V. 

Pnl!'e.. .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660.800 
Plow or similar implements, frame lifting device 

for disk. "T. P. Hendon . . . . . . . . . . . . . . . . . . . . . . . . . .  6fiO,G83 
Pneumatic tool. H. J. K i nllnan . . . . . . . . . . . . . . . . . . . . .  tifjO.705 
Pneumatic t.ool, H. G. KOlten . . . . . . . . . . . . . . . . . . . . . .  660,857 
Post. See if'ence pO::H. 
Post h";e digger, \7. A. Freer . . . . . . . . . . . . . . . . . . . . . . .  6i',o.812 
Potat.o digger. L. A. Aspinwall . . . . . . . . . . . . . . . . . . . . . 1i60.830 
Press. See Balill� press. Guncotton press. 
Printed webs, IUlIgitudinally foJdillg anct insel't-

in!?, H. Hartt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r.oo,726 
Prinling macbille guide. O. Roesen . . . . . . . . . . . . . . . .  t}HU.HiO 

���r:��i�g��)
,
r 
�.rt.

l
����il��. �'. ��' . .  �� .��t.���: : : : : : : : :  W�:�� 

Pulley. sash. J. Duffy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  UUO.ti2n 
Pul p materials, manufacturing articles from, J. 

M. Leaver.. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  6110.644 
Pulp relining engine, J. J .  Foley . . . . . . . . . . . . . . . . . . . .  f.)(iO,tmtJ 
Pumping apparatus, rotary reciprocating, V. E. 

Erog;lrtb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f]6(),C>8[ 
Pumping waLer, sand. etc., apparatus for. '1'. Hut-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660.946 
Purse or bag frame. B. vom Ehren . . . . . . . . . . . . . . . .  OOO.S47 
QUillin and caffein. making soluble compounds 

ot. A. l{retdmalln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.8.)9 
J;tace bor�e starting- machine, C. ·vY. Crowley . . . . .  titiO.98-1 
Rail joint. S. G. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6tiO,8ti4 
Rail joint. D. Sf,epbens . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tit.iO.�at) 
Railway appliances. actuating device for. E. A .  

S perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 660.8Ob, 6110.825 
Railway switch locking device. C. Sulfer . . . . . .  tit.iO,tit.i5 
Railway switch operating mecbanism. \V. War-

nel{e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  flO(),fi73 
Railway system. elect.ric, B. E. Osborn . . . . . . . . . . . .  tilil.02O 
Railways, th1rd rail fol' electric. B. C. Seaton . . . . . 6@.iX8 
Ralld trimmer sbield. E. E. Angell . .  . . . . . . . . . . . . . . .  ('iO.82'J 
Rasp cutting machine, J. Turnel' . . . . . . . . . . . . . . . . . . . GfiO.604 
Hazor blades. device for hOlling safeLy. F'. 

K am pfe et at.  . . . . . .  . .  . . . . . .  . . . .  . . . . . . . . . . . . . . . . .  . (liJO.640 
Recorder. See Telephone call recorder. 
Refrigeration apparatus. O. Guthrie . . . . . . . . . . . . . . .  &'iO.771 
Rendering fats. A. von Poctewil s  . . . . . . . . . . . . . . . . . . .  HliQ,loo 
Hice drier. L. W. HaskelL . . . . . . . . . . . . . . . . . . . . . . . . . . .  660,\1()() 
ROcffiie���.I: . .  :����l.�I.l��� . .  ?����I� . .  f:��: . .  

J.����� . .  �� 600.fKH 
Roll relief device. C. K u hlewind . . . . . . . . . . . . . . . . . . . .  tifil,Ol6 
Rolling mill.  C. K u h lewind . . . . . . . . . . . . . . . . . . . . . . . . . .  &it,0I7 
Rooting or tbe like from felt. canvas, etc., manu-

facturing- corrugated. P. Knoch . . . . . . . . . . . . . . . . nril.578 
Rope grtP, B .• C. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66O.S13 
Rotary engine, G. C. P. Andersson . . . . . . . . . . . . . . . . .  600.676 
Rotary engine. I). Morell . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  660.799 
Rotary engine. C. 1. \>Villiams . . . . . . . . . . . . . . . . . . . . . . .  6tiO.f)75 
[{unner attachment. \.y . C. Oswald . . . . . . . . . . . . . . . . .  660.710 
,::,alve box, A. C. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66O,7D� 
Sampling. averaging. mixing. and storing ma-

t.erials in bulk..  apparatus for, T. B. Edison .. . . 6f10.845 
Saw, D. B . . Jobnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ffflJi,5 
Saw. drag. J. [I. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660.\122 
8aw machine. J. Wurster . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.715 
Saw m i l l  feeding mechanism. band, I, . . 1.  Han-

bart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . .  . . . .  61;0.6.% 
Sawmill set works. S. W. Butterfield . . . . . . . . . . . . . . .  HW.H40 

��:ie�l����,�l�:��. '�ei�b�:� 'IIe:,iilk '&' ii'oei;ne·r·.� : : r�:��1 
Scraper. cotton. Ii'. N. Renfrow . . . . . . . . . . . . . . . . . . . . .  t54iO.9fi!1 
Scribing' tOOl, 'lvV. Lipsy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fifiO.li88 
Seal, I£. .J. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61:0,8:17 
Seal, car. S. F. Estell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6tiO.!lOO 
Seedin/Z: macbine disk shoe. J. Morpby . . . . . . . . . . . .  600.759 
Sewer inlet grating, 'ivY. '1'. McLam .. . . . . . . . . . . . . . . . . 6fiO,731 
r::.ewin!! and CUtl1l1� machine. B. Bissinger . . . . . . . . 6f-i(),fil7 
Sewmg machine, overseHming. H. A. Klemm . . . . . fl6O,777 
Sewing machine, overseamin/l, O. R. Van Vech-

ten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fif,1.004 
Sharpener. meat grinding knife. It. \7. Jones .. . . . .  fifiJ.O l :{ 
Sharpening attuchment.. digl" H. H. Hunnicut . . . . 660.704 
Sheaf or bundle regist�rillg macbine, J. ii'. 

YOUllg. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 61;0.879 
Sheet, metal can or box. G. Miller.. . . . . . . . . . . . . . . .  litiO,7:iO 
Sheet inetal forming die. 1£. G. Budd . . . . . . . . . . . . . . .  HHO,7HJ 

��::tg g� ����·dtf��r�r�����ril:S(�id������.oi\·i·t·t� : :  ��:+}� 
Sbin!!le sawing macbme, J. W. Seavolt . . . . . . . . . . . .  6fiO.g:n 
Sboe cleaning. blacking. and polishing device. 

combination, I,. M. Brynn . . . . . . . . . . . . . . . . . . . . . . . f"l6O,S8H 
Sieve cleaner. sbaking. \N . D. Gray . . . . . . . . . . . . . . . . .  6tiO.f>fl9 
Sifter. ash. C. J. ,.y owrn .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660,786 
SiJ!lIul. See Magnetic signal. 
Signal box. non-interference, F. Vt{. Cole . . . . . . . . . .  (jfi().620 
SkAte. H. S. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6(;0.052 
Skirt supporter. E. E. Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . 61;],012 
Soap, apparatus for making rOSin, It. Arledter . . . .  61"10.548 
Soap cutter and separator. ',1. J .  Gaynor •. . . . . . . . . . .  6fiO.f:s14 
!:Sortin,!! means, Zehnder & Ziebler . . . . . . . . . . . . . . . . . .  OfiO.611 
SpinnilH! apparatus. yarll. J .  C. �dwardB . . . . . . . . . . 6flO,Gal 
Spinuinll or twisting apparatus, yarn. G. O. 

Draper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 600.U23 to 600,(;28 
SpinninlZ or twisting apparatus. yarn, Sullivan & 

Draper. . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . .  . . . . . . . . . . . . .  600. 1\66 
Spoke. tire. and felly tightener. H. Meyer.. . . . . .  fi6O.nI5 
Square. try, D. S. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (i60,871l 
Stacker hood. pneumatic, A. A. & H. A. Russeil.. 6tiO.5!-l1 
Stake bolder. J. Cowan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi6O,SUl 
Stamp picking up ana affixing device. D. P. 1\1ac-

Laurin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  600,993 
Stand. See Flower stand. Ink pad st.and. 
Steam bOIler, J. A. Stevens . . . . . . . . . . . . . . . . . . . . . . . . .  HI'oO,C>tiO 
Steam engine, Davidson & Hampson . . . . . . . . . . . . . .  6tiO.fJi'i2 
Steam ellgine. Ruckel & Potts . . . . . . . . . . . . . . . . . . . .  1i60.9:!'J 
Steam tra P. E. E. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . fltiO.585 
Steel. determining bardening beat for, E. Childs. titiO,720 
Stencil sbeet for autographic apparatus, K. "Yal-

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6i',o.liOIi 
Sterilizing case. J.  G. Mastin . . . . . . . . . . . . . . . . . . . . . . . .  600.004 
Stove, P. M. St. Louis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  66O,fi{12 
Strainer, tea or co1fee pot. J. P. Eustis . . . . . . . . . . . . .  660,791 
Stripin!? device. G. H. Allen .. . . . . . . . . . . . . . . . . . . . . . .  1itiO.881 
Stud, dress. G. Wilson. . .  . . . . . .  . . . . . . . . . . . . . . .  66O,ti09 
Switch. See Il: lectric switcb. Electrical switch. 
'rable. See Instrn ment table. 
1'upping machine. O. Mueller . . . . . . . . . . . . . . . . . . . . . . 6HO.760 
'I'elephone call recorder, H. D. Stroud . . . . . . . . . . . . .  600.826 
'relepbones. etc .. hygienic resonalOr for. Hog-

lund & Hedman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  600.700 
TelephoniC apparatus. R. Guntber . . . . . . . . . . . . . . . . .  61iQ,572 
1'elepbonic apparatus for use on vessels, etc., M .  

R .  D '  A sa... . . . . . .  . . . .  . . . . . . . .  . .  . . . . . . . . . . . . . .  . . . . . .  660.802 
Testing m�l.chine. centrlfu�ul. Bausch & Hommel 000.746 
'I'ether bnll.  J�. Bissell. . . . . . . . . . . . . . . . . . . . . . . . . . . .  6tiO.787 
'rhresber. pea. A. J. JohnsOIl .. . . . . . . . . . . . . . . . . . . . . . . 600.687 
Tie. See Metal1tc tie. Wall  tie. 
'riles, maklll�. if. K. Cheese . . . . . . . . . . . . . . . . . . . . . .  66O.8O!l 
'riles. manufActnre of pasteboard glazed, H. 

Miralles y Anl'les . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61',0.006 
1'!I1age mnchille. �'. H. P. P. Oram . . . . . . . . . . . . . . . 61iO.ti!ln 
'rire. bicycle. N. Swanson . . . . . . . . . . . . . . . . . . . . . . . . . . .  tlf)(UI7ti 
Tire setting machine. rubber, 'V . S. Brooks . . . . . . .  6liO.AHS 
'I'ire. vebicle. \7. L. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . la;o 912 
Toe clip. Kinley & ItshHman . . . . . . . . . . . . . . . . . . . . . . . . lifi1.0'2ti 

:r.��\·be�rg��:C;�I\¥����te�eF.�C�i.I��:.J: .�.'.��.e.I!: : :  ��:m 
Toy, F. B. Holder . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  660.ti84 
'l'rHp. See 8team trap. 
'!'reeing iron. \V. E. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . 66O.72:i 
Triple action jack. E E. J), Boyer . . . . . . . . . . . . . . . . .  600,7fi6 
'I'rolley trace. F. J. [Ucbard . . . . . . . . . . . . . . . . . . . . . . . .  6i',o.999 
Trousers guard. C. L. Tripp. . . . . . . . . . . . . . . . . . . . . . . .  6i',o.670 
Truck. car . . f. C. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  660.614 
Truf'k, cnr. C. M. Carnahan .. . . . . . . . . . . . . . . . . . . . . . . . . 661.009 

'I'ruck. car. G. G. Floyd . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  6W.891i 
'Truck ... unnin� gear, E. Whalley . . . . . . . . . . . . . . . . . . . .  fili1 .OOfl 
Truss. J. Il""andrey . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  000.895 
1'ube cleAner. H. F. W einl and . . . . . . . . . . . . . . . . . . . . . .  oW.828 
Turnstile. P. lII. Kling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6I"C.H02 
']'ypewrltmlZ machtne. E. "Y . Brackelsberg . . . . . . . . GtiO.556 
Typewrit.mg machine. J. Felbel. . . . . . . . . . . . . . . . . . . . .  600.988 
'l'ypewritin� machine, B. C. Stickney . . . . . . . . . . . . .  tiOO.H:17 
Unicycle driving mechanism, H. A. Boes . . . . . . . . . . 6(i().8.% 
Vncuums, producitlg bilZh. J .  W .  Howell . . . . . . . . . . 660.8111 
Valve. H. H. 'l'roxel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nt;o.I�'l 
Valve, double seated. C. F. Murray . . . . . . . . . . . . . . .  OOti.9!)5 
Valve for water chambers of liquid forcing appa-

ratus. !'hut off, H. Stauff . . . . . . . . . . . . . . . . . . . . . . . . .  6('11,935 
Valve. pressure reR'uhttlllg or reducin�, P. B. 

Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GfiO,872 
Vehicle brAke. O. V. Bacbelle . . . . . . . . . . . . . . . . . . . . . . .  lijiO.549 
Vehicle brake. H. M a"ee . . . . . . . . . . . . . . . . . . . . . . . . . .  600 914 
Vehicle ,zear. low-down short turn. M. O. Wickes 6HO.ti08 
Vehicle wheel. Van Trum p & Rowel l .  . . . . . . . . . . . .  "''II.8n 
Vehicle w h eel, metallic. 'I'. Mldl'ley . . . . . . . .  f>tiO.728. 6 IiO.729 
Vehicles. drivinll and speed changinJ.! mechan-

ism for motor, J ... Renalllt . . . . . . . . . . . . . . . . . . . . . f1flO.924 
Vendin" machine. stomp. J. MacKirdy . . . . . . . . . . . . 600,913 
Ventilator. See Window ventilator. 
Votin!' machine. C. H. Ocumpaugh . . . . . . . . . 600.218. (iI'O.919 
Wa!'on dump and elevator. J. S. Kidd .. . . . . . . . . . .  1itiO.!l!l2 
Wnjilon runnin/l /lear. A. Bitt . . . . . . . . . . . . . . . . . . . . . . .  t:lij.701 
Wa!<on seat lock. F. A. Olmstead . . . . . . . . . . . . . . . . . . . (;I;(1.H.1i 
Wallon standard. A. Hitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . flIiO.7()2 
Wall tie, T. E. Grafton. . . . . . .. . . . . . . . . . . . . . . .  61;0,897 

(ConUn!Ud 1m page 80s) 

STEEL PENS 
The Best Steel Pens Made 

Anywhere. 
Works. Camden. N. J .  THE ESTERBROOK STEEL PEN CO. 2S J o h n  St . . N e w  York. 

FOOS 
GAS and GASOLINE ENGIN ES. H:r!� �g�er 

• HIGHEST GRADE ENGINES FOR A LL POWER PURPOSES. 
Larl!'est Exclusive Gas Enl!'ine Factory in America. 

Engines held in stock in principal cities for quick delivery. 
SEND FOR OUlt NEW I L L USTRATED CATALOGUE Ii. 

FOOS C A S  E N CI N E  CO. , STATION A ,  SPRING FIELD, O .  

Stock ilizes 14 to 22 foot. 
Rafe, Rellable and fully guaranteed. 

Prices $ 1 6 0 and up.  Send tor CatalOgue. PIERCE ENG INE CO., 17 N .  1 7th Sireet, Racine, Wis 
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invention is probably patentable. Communica­
tions strictly confiden tia!. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through MUlln &, Co. receive 
speCial nof.ice, without charge. in the 

S\i�ntifi\ Jlm�ri\an. 
A handsomely illustrated weekly. Lnrg-est cir­
culation of any sCient,ific journal. Terms. $3 a 
year ; four months, $1. Sold by a l l  newsdealers. 

MUNN & CO . 3 6 1 Broadway, New York 
Branch Office. b"25 F S t  .. WasbinJ!ton. D .  C. 

��Y Make Rubber Stamps ? 
Our H New York " Rubber Stamp Vulcanizers rece\ved 

tbE! only m.edal awarded any Vulcanizer. World's Fair, 
CbICago. Slmple process. Large profits. Ci'I'Cula'J's free. 
Barton Mfg. Co., Dept. A, 338 B'way, New York, U. S. A. 

The Ideal Hunting Shoe 
T h e  concentrated product (If tlfty 

years of sboemaking skill. '1'en inches bigb, Bellows tong'ue, uppers gray 
color, soft as a J?love, tough as steel,t 
cannot harden. 'I'be best storm-prOOI 
shoe ever placed on sale for Klondike, 
miners, �u.rveyors, en'lineer8! and any 
:}b��:����l ta���e

S<gl d  �
t �t?s

t
.fJ
e��t��. 

trons. lllus. fJataJouue Pre<. 
MZ1;U�ct��!!.T� �d"!lr'N. 
13tb St., Pbiladeh.bia.Pa. 

N G UN CATALOGUE now READY. 
E ' Will be mailed on receipt 

W of two-cent stain " .  
THE H. & D. FOLSOM AR MS CO ., 3 1 6  B'way, New York. 

C R A N T  TOOL POST C R I N D E R  • • • •  "'Very usefu] in tool rooms and machine shops 
where the quant.ity of cy lindrical grinding 
will not warrant the purchasing- of an expen-

�
v

:c�y
i
T���akfd'd�f8��tc�XX�����tal Work, 

GRANT MFG, CO., 18t. Jolill Street. Brldarcport. Conn. 

" Hawkins' New 1 9 00  Catechism " 
OF THE STEAl\l ENGINE. 

P R IC E ,  $2.00. 
Postpaid t o  any address. A practical. book o n  

engiue running, valve setting, e t  c .  StrICtly up­
to·date. Money refunded If not satisfactory. 
THEO. AUDEL CO ., 6 3  Filth Ave .. New York Cily • 

An Offer From Harper 
& Brothers 

. 

HERE is an exceptional opportunity for you to become a 
subscriber to H A R PER'S M O N T HLY MAGAZINE. 

It IS  only open for a short tim e, as  on D ecember 1 St the 

MAG AZ I N E  will be restored to its former piice-$4.00 a 

year, 35  cents a copy. 

If you want the strongest serials, the best short stories, 

the best descriptive and most timely special articles, the keen­

est literary reviews, and the finest illustrations in both black­

and-white and color, this offer will interest you. 

H ere IS the proposition - it holds only until Decem­

ber 1 st :  

Send $3.00 now and we will send you H ARPER'S 

MAGAZ I N E  FOR FOURTEEN M O N T H S, beginning with 

the November num ber. You will thus obtai n for three 

dollars what will cost you or anybody else four dollars an d 

seventy cents after D ecember 1 St. 

H you want to subscribe to either H ARPER'S WEEK­

L Y or H A R PER'S BAZA R ,  another offer is presented: 

Send $4 00, designating which of these you want, and we 

will enter you as a subscriber for fourteen 

Novem ber 1 st- in other words, y ou will 

numbers of your subscription free. 

m onths, beginning 

get the first nine 

Address 

H A RP E R  & B ROT.H E RS 
Franklin Square, . New York City 



NOVEMBER 10, 1 900. 

• • • • • • • • 

ELECTRICITY 
offers the greate3t opvortunities for ad­
vancement w-day. We can teach any one 
at bome by mail to 

Become an Electrical 

College Cou rse at Your Own' Hom e 
Complete courses in Language, Literature, Science and 
fu11 under-graduate work, leading to degrees from ollar­
tered universities. Competent professors, graduates of 
European and American universities. Senet for full in­
formatiun. University Extension Colle�e. Detroit. Mlcb. 

FREE SCHOLARSH I PS 
lUElettrle." T��b'!'I���:�!.DE NNunMBI"N£R EBINn 11 Stationary or Lot:omollve . 

(IDtludlDIf lIethD"' Drawln/f). .� . . ' " 
A'IIerican Scbool of Correspondence; Bosttin, �ass. 

Charteua by CommfJmu�alllt. of'M'iil�a,Jul$etts 

VOLNEY W.  MASON & C O . ,  . 

Friction Pu l leys, C lutches & Elevators 
P R O V I D E N C E ,  R_.

_
I .  ___ _ 

P R'I N T  
Y O U R 
O W N  
CARDS,  etc. 
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RE VERSING STEAM TURBINE.-PAR-
son's recently perfected turbine for boats. IllustratioDs 
Showing details. f'ontained in SCIENTIFIC Al.IERICAN 
SUPPLE"",'T. No. 1158. Prlce ]O cents, by mall, from 
this office. and from ail newsdealers. . 

T H E  J OH N S O N  R O T A R  
Simple of construction. po.ltive 
��t����

n
E��Vcra�? 

q
���

t
p��8P;o 

pumptu2' soap. Olf. sugar. lard, 
glucose. acids, starch, lrlne, var· 
nisb, co n and water. malt, etc. 
Large sizes flu irrif{atton. 

Made as a belt or steam pump, or com· 
billation. or operakd by electric motor 
or gRSolinp enlZ'me. Manufactured 
))A V IS.JOIINSON CO., 

There �e Two classes 
of farmers in the country--those who read 
HOARD'S DAIRYMAN and those who don·t. 

Those who D O  read HOARD'S DAIRYMAN 
are the prosperous. intelligent. energetic kind. 
They wouldn't appreciate it if they were the 
other kind. 

They bny everything that any other farmer 
does-because they are Farmer8 first and 
dairymen afterwards. 

That's why HOARD'S DAIRYMAN pays adver­
tisers so extremely well. 

HOAR.D'S DAIR.YMAN, 

!II Ft. Atkinson, Wis. 

$1 R.EX POR.TER MOTOR. 
is the 8trODt�·e8t. smootbp.st runntmz 
and best Motor made. Will run on 
one cell of dr

r 
battery :.reaclles many 

��:���J!
pri

Wit���g� �����
i
:� ���� 

scapv of "Electric&l UnitsforBoys.'· . 
;�i�c"

b 
on��k's

af�ri'e,
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catal'Jgue D of Battary Motors, Am­
meters. Medical Batteries. 
Kendrick & Davis, Lebanon, N. H.  

Experimental & M ode l  Work 
Cir. &: rut"l", jr",. Wm. Hardam & Son.45-51 Rose St . •  N. Y. 

Electrical Scientific Novelties. 
Model. of 
Locomotives, 
Railways. 
Dynamos. 
Motors, etc. 
Safe, 
Practleal. 
Durable. 

'l'HE CARLISLE 
233 Ea8t Cl ifton A venue, 

FINCH CO., 
Cincinnati, Ohio. 

EVOLUTION OF THE AMERICAN LO-
comotive.-By Herbert T. Walker. A valuable series 
by a member of the National Railway Museum Commit­
tee. Tbe locomotive from 18"..5 to date Is described lind 
llIustrat.ert by careful drawl nils. IIreat attention beln" 
given to blstorical ' accuracy. 21 illustrations. SCIEN­
TIFIC AMERICA:<1 "UPPLEMENTS I I I '!, I I I :1. t I 1 4 . 
Price 10 cents each. For sale by Munn & Co. and all 
newsdealers. 

K R O M S K O P  
Color Photography 

Nature's Reflex! ' 'It 8e�m8 almost a miracl.e ! "  
" To the  all'eady long list of marvelous devices wbich 
will come into common every-day use must be added 
t
b
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Camera .. , .now roady. ar Send stamp jor booklet. 
IVES K ROiUSIi.O P COlUPA lII Y , Incorporated. 

llJ� Chestnllt Street, l'hil�delpbla. 

J ,j,utifi, !mtti,au. 
Walls. means for renewinll bOllse. S. E. Gage . . . . .  !i6O.¥>G 
Wasbboard. J. P. Marsball. . . . . . . . . . . . . . . . . . . . . . . . . .  600, 108 
�!:gr�� �:���:. v�:s�.

e
,J;inkelpaUSZb et a1. . . . . . .  660.692 

Watcb. stem winding and seLLIIlJ.!. C. A. Korten- __ baus.. . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  660.855 
Water closets. seat cOIlLl'olleo valve operatinjr! 
wa:�:¥:giW:t��lJ� �b;l�:I�ll;i�'ti 'of: '0'. 'G'lidil:i'c: : : :  �:�f� r 
Water purifYlIljl uPI)ul'atus. A. B. Belluws . . . . . . . .  titiU.7S5 
Weather strip. dO(ll' fJl' willduw . •  J • . K BUlldy . . . . . .  tiliO.s:)'!1 
Weather strIp. dool' 01' wil l(low. I). J ., Byler . . . . . . .  UQO.841 
Weed des(.rQyer • .\-1. .J. Allqel'soll . . . . . . . . . . . . . . . . . . .  tW.tiJ:t 
Whee1. See Cal' wheel. Vehicle wbeel. 
Winch or like windill)! )!t>ar . .  1.  C. Howell.. . . . . . . .  rJ60.G8G 
W inding macbille. cop. A. SChoen .. 

, 
. . . . . . . . . . . . . . . .  tiOO.59:i 

Window vellt,ilur.or . . 1. K. Piersoll·Hyslop . . . . . . . . .  titiO.i>S7 
Wire stay weavilljo! device . . 1. '1'. :swartz . . . . . . . . . . . .  (jtj().UOS 
Wood fuel. natural. A. A. Luw ... . . . . . . . . . . . . . . . . . . . .  ti60.8tj.'{ 
Wood. preservillJl. G. J1'. Lebioda . . . . . . . . . . . . . . . . . . .  titiO.'i{)ij 
Wrench. See Pipe wreuch. Pipe and Hut wrench. 
��:g�g: tv:p.
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DESIGNS. 
Advertising cabinet. E. P. :\luller . . . . . . . . . . . . . . . . . . .  :>l.48-1 
Bad!<e, C. S. Rogers. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  :li!.44S 
Baud. encircling. G. D. George . . . . . . . . . . . . . . . . . . . . . .  3a.44� 
Belt. appurel. M. Sebeu .... . . . . . . . . . . . . . . . . . .  ;%,486 to 3",489 
Boilers. plute fnr f""d. N. J. Kelly . . . . . . . . . . . . . . . . .  3:l.478 
Boot cleaner base. U. A. Taft . . . . . .  " . . . . . . . . . . . . . . .  HX.485 
Bottle. Darr & �scbwal1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a:{.45ll 

i���r:'��a��.���;�:� :. :. :: :.:.:.'.:.:.:.:.: : .... :.:.:.' .. :.:.:.:.: :.:.:.: ...... :.: �t:� Button, collar 01' curt·. J. K Hil1. . . . . . . . . . . . . . . . . . . . " Sa,4;);{ 
Carriage top bows. cushion spring for. H. Sever-

ance . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :13.472 
Caster platform. H. C. }1,'ischer . . . . . . . . . . . . . . . . . . . . . . .  :-h{.4ri7 
Cat.beter. W. W. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !1:{,45ti 
Churn Ilearin� frame. Pauling & Sutter . . . . . . . . . . . .  3:L'�!) 
r 011 piing jomt. J .  H. Glauber . . . . . . . . . . . . . . . . . . . . . . . .  i',S.4ii;-i 
Display charact.ers. base for. P. Patrick . . . . . . . . . . . .  aa.4l').1 
Drain board for sinks. ,1. H. Gavlll . . . . . . . . . . . . . . . . . .  R.'1.4I);·, 
Drinking ves�el. W. H. CasselL . . . . . . . .  " . . . . . . . . . . .  a:{.458 
l4'aucet. cushioll, H. G. Northrop . . . . . . . . . . . . . . . . . . . . .  ;)3.464 
fl'euce toot. wire. F. A. Giencke . . . .  , . . . . . . . . . . . . . . . . .  aaAti'J 
GHS or electriC tlxLures. ornamenlal tube for, H. 

E. Watkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  aa.({;J 
lleaders and harvesters. finger bar for. G. '1'. . \Viliis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &'1.47:1 
Holder, J. W. Pax . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  itl.452 
r���'. �r;:t��Ib1c�·I�:· f.��

l
�\��u(iili,: � : : : : : : : : : : : : :  �t!h� 

Matcb lighter. A. C. Hunsen . . . . . . . . . . . . . . . . . . . . . . . . .  :-iX.4tiO 
Necktie form. O. It. Looker . . . . . . . . . . . . . . . . . . . . . . . . . .  &'1.4�H 
Pattern. COat. F. G. l>od8hon . . . . . . . . . . . . . . . . . . . . . . .  x,'1.4!):! 

!lli�!#I�:f���Y�7�i: : : � : : � � � �� � � : � �� : � : � � : : � : ; : :  � ig� 
8!)oons. forks. etc .. hundle for. W. C. Codman . . . . . ;),'{ 457 
Stove. cookin�, CODe & Bertram . . . . . . . . . . . . . . . . . . . .  :t1.477 
Stove. gas. P. S. Brindle . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  ;�.47ti 
1'i!e, Booraem & Jacquart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i{.'-{.4S1 
Tile. W. P. Meeke... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  3a.4S0 
1'race carrier . •  1.  J. Creedon . . . . . . . . . . . . . . . . . . . . . . . . .  aa.471 
'l'ype. font of printin". J. H. Hutcblson . . . . . . . . . . . .  il.'l.482 
Wrencb member. A. Shepard.. . . . . . . . . . . . . . . . . . . .  3;;,408 

TRADE MARKS. 

Baking powder. Sea Foam Bakinll Powder Com-
pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !l.1.:lIiO 

Beverage. non-alcoholic. Cherry Kola Company . . .  ;)5.3.56 
(�alldies, Pan Confection Company . . . . . . . . . . .  35.:l47. :)'�.:-Wl'i 
Canned nnd preserved blueberries. A. A. Low .. . . .  35.3.=)1 
Coffee. Livierato Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;{5.358 
CoIIHl'�. cntrs, neckballds. and wrist.bands. Good-

man Manufacturing Company .. . . . . . . . . . . . . . . . . .  H.�.::H7 
nental supplies. cert.nin lIamed. E. Ennis . . .  . . . . .  ;).�.a�1 
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Fire extinj;nll�bers. G. H. Downing . . . . . . . . . . . . . . . . . .  a.�.i)71 
Flour. Eo MIller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.31it 
l!"ood for inh.nts and inval ids. Smith. Kline & 

Frencb Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :).;.34G 
Gold und Silver ware, jewelry. und plated ware. J. 

C. & B. C. Silver. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :lfi.:l24 
Gutta percha paper. Loewitz & H.ohlfs . . . . . . . . . . . . . . :)5.:,20 
infant.s. certR.in named devices and articles for 

rearing prematurely and weakly born. S . .... _ . ". 
Scbenkein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -..'),.�.�:) 

Jelly and butter made .frolll crab npple. A. A. Low �.a.i2 
M81l8Zine, certain named montbly. CUrtis Pub· 

lisbing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H5.a21 
Medicinal compound. certain named. fl'. S. Ilig-

lIins .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35.:l41 
Medicinal compounds, certain named, Yglesias & 

Y"lesias . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;;;;.312 
Medicine. L. h Walton & Company . . . . . . . .  " . . . . . .  , R5,345 
MediCines and soap. ('ertain named. Rotkowit.z 

Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.;,!l.'18 
Medicines. certaiu llamed, New York QUillineand 

Cbemical Works . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :{5.!l4;) 
Medicines. certaill named prf'prietary. J. T. Seely. 35.::�'&4 
M il
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Nippers, pinchers. and cutting pliers. Utica Drop 
�'orJle and 1.'001 Company . . . . . . . . . . . . . . . . . . . . . . . . .  35.363 

OHs and lubricants. certain named. Cleveland Re· 
flnillJ{ Company . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . .  :i5.a.� 

Pens. fount,ain. }4 .... J. Otis . . . . . . . . . . . . . . . . . . . . . . . . . . .  :l5.32a 
Photograpbic purposes. chemicals for. Alumin-

ium lndu�trie Actien-Gesellscbaft . . . . . . .. . . . . . .  35,333 Pine needle products. certain named. Pacific Pine 
Needle Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,336 

Plumbers' supplies. metal trimmings for. L. Wolff 
.Manufacturin� Company . . . . . . . . . . . . . . . . . . . . . . . . .  &i.36f 

Preserved cberries and jelly and wine made from 
tbe cberry, A. A. J.JOw . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,:� 

Preserves and jelly derived from the cranberry, 
A .  A. Low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,:353 

Preserves. extracts, wine, jam. H.nd jelly made 
from the raspberry. A. A. Low . . . . . . . . . . . . . . . . . .  :lfi.349 

RemedIes. certain named skin, \-V. Chubbuck . . . . . .  35.3a�1 
Remedy for certain named diseases. J .  P. Scbenck 

& Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,340 
Rubber water bott1�s and syringe�. J. A. Webster 

& Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !l.1.!l.'lO 
Salt. Seneca ],ake Salt Company . . . . . . . . . . . . . . . . . . . .  35,:16'2 
Salves snd medicinal skin soaps. Rotkowitz 

Brotbers. . . . .  . . . . . .  . .  . . . .  . . . .  . . .  . .  . . . .  . . . . . .  . .  . . . . .  35.3.�7 
Saw!\. buck and butcuer. Union Saw MnnufR.ctur-

inl? Company of New .l er�ey .. . . . . . . .  , . . . . . . . . . . . .  :i5.a'iO 
Saws. hand, Simonds Manufacturing Company . . . .  a5.3ti9 
Sewing machines Hnd accessories, E. J. 'l'oof 

f.o.36G. 35.367 
Sbirts, pajamas. nnd batb robes. J. Wanamaker . . .  :lfi.;J18 
:;;boernakers' outHls or kits of tools. C. � .... Parker . . :l5.:iH5 
Silk dress �oods or silk fabrics. Phalanx 8i1k Mill. a5.:1H� 
Soda. and ealerulus lln()sal·soda. Church & Dwight 

Company .. . . . . . . . . . . .  -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  35,35n 
Stoves, ranges. and beatinlZ apparatus. 'Vbite. 

Warner Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M.3fi8 
Sur�ical instruments and l1ppJiance�. certain 

named. Doerflinj;!er Artificial lJimb Company .. M.R31 
ToOthpick�. wooden. C. Forst.er . . . . . . . . . . . .  35.325 to ;15,:128 
Wine and jelly· mnde from the wild black cberry. 

A. A. I.ow: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :\5.!l.14 
Wine and preserves. A. A. Low .. . . . . . . . . . . . . . . . . . . .  35,a55 

LABELS . 

to Better Buy." for Broom�, J.Jee Broom and Dus. 
tel' Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.861 

U Cherry Pepsin," for cherry pepsin. J. C. Buffum 
Company . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.808 

.. Le Hoi." for cauned goods. �techer J.itho�rnphic 

. . N�I��If,:1fai�'Resi(;rer:j; fC)r 'R · ·til�ir· 'resto'r'er: '0'. 7.860 
Nel�on . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.�7 

.. Ren Cross Liniment." for a medicine. Red Cross 
Chemical Company .. " . . . . . . . . . . . . .  . . . . . . . . . . . . . .  7,856 

. •  Rockaway Heuch Cove Oysters." for canned 
1I00ds, ISt.echer Litbo!<rapbic Company . . . . . . . . . .  7.859 

PRINTS. 
. . Farmers and Mnrket·Gardf1er� Union Print." for 

farm and ,e-ardell produce. Farmers nnd Market-
Gardllers Ullion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  272 

.. McCormick," for bnrvesting Inllchines. McCor-
mIck Harvestimz Machine Company . . . . . . . . . . . . . .  274 

.. Prince Rupert," for cigars. "'ebb &. Company . . . . . .  2il 
H Saloon. Store nnn Barber Fixtures." for saloon. 

store and barber sbOI) flxtures. M. J. Bernhard . .  273 

A prinrpd ("OllY of the speCiHcation and drawill� of 
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10 cents. In"orderin� olease state the name and number 
of the patent· desired. and remit to :\1unn &; Co .. 361 
Broadway, New York. Special rates will be �iven where 
A. lar�e number of copIes are desired at one time. 

C�n ndian paienrs may now be obtBined bv the in. 
Vf'nT.()rs for any of tne mventions named 1ll the fore. 
Jloin� hst. provided they are simple. at a cost of 145 each. 
If complicated tbe coot will Ile a little more. For full 
Instrnction. address Mnnn & Co •• 3fl1 Broadway. New fork" O\herflirelilU PliteDUI m&1 aIao be obtained. 4 

Suspenders are no excep­
tion. Cheap im itations are 
being substituted-none of 
which contain any of the 
features that mnde the 
President famous ns the 

To distinguish the 
gennine P r e s i d e n t  

Suspender, look ' for the 
name on the buckles. 
This insnres the best rna· 
tArlals, trimmings that 

will not rust, the fa­
mons pulley principle. 
Every pair guaranteed 
by the maker. Sold 
everywhere, 50 cents, 
or by mall postpaid. 

(l. A. EDOAUTON _FO. CO. 
Bo1 222 Sblrle,-, ...... 

THIS IS THE GENUINE (Improvtd) 

PRESIDENT SUSPENDER 
IF Y O U  S H OOT A R I F L E  

Pistol o r  Shot(JWn. you'll make a Bnll'8 
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P R O P OSALS. ---------
FltEE. The latest Encycl0pedia of 
Arms, Powders, Slwt and Bullets. Men­
tion SCIENTIFI C  A:MERICAX. Address 
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posals \-\-ill be received at t�iS Office until 12 o'clock, noon. 
FrIday, November aOth. 1900, und then opened, for fur· 
nishing the mate.rial and labor nece8�ary for building 
an exten�ion to the Office Building at the Ligbt·House 

IDEAl, MFG. CO . •  N>:w H A " >:N. <:;0"" .. U. 8. A. 

L IGHT MANUfACTURING & lXPlRIMENTAL WORK 

A- 5HlETMHA L S TAMPING - PUNCHES & DIE5. UTOMOBILES AND PARTS rOR SAME. 
.sPECIAL MA CHIN£R Y. INQUIRltS SOL ICITE.D. 
OTTO KONIC.,SLOW- 4 MICHIGAN 51 CLlVUAND.O. 

O R I N D I N O  M I LLS ��Ra��� :!{��ft��: 
versal Eccentric Mill. Address J. �. & G. F. SIiUf>. 
SON, �I" Rodney Street, Brooklyn, N .  Y • 

. Depol. Tompkinsville. N. Y. Specifications. forms of 
I g�Ti��:S��' i51.1
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Leers, U. R. A .• Engineel' 'rbi I'd Light·House DIstrict. 

i������ ) T YPE WHEELS. MODELS a... E XPERIMENTAL WORK.SMAllMAU-lI� N t W " ' '''' - <:'  1'0. (.!p�::O 5TEf(ClL WORKS 100 NASSAU 8: N.'. 
NO VELTIES & PATENTED ART ICLES 
Manufactured by  Contract. Pllnchin� Dies, SpeCial Ma- MODELS & E X P E R I M E N T A L  W O R K .  
cbinery. E. Konigslow & Bl'o . .  181:;enecnSt . .  Cleveland.U. Inventions developed. Special Machinery. 

E. V. BAILLAR D ,  Fox Bldg .. Fran k l i n  Square. New York. 
EXI,ert lUodel ltlaking . Established lOW. W m.'l'raut· 
mall, Proprietor Cbicago Model Works. Chicago , lJ1. 17H 
E. Madison St. Write for catalogue of Model ;';'upp!ies. 

I N V E N T I O N S  P E R F E CT E D. 
Accurate Model a n d  T o o l  Work. Write f o r  Circular. 

PARSELL & WEED, 129-131  West 3 1st SI ..  New York, $75 Month and Expense8; DO expertenc� 
needed; pOSition permanent; 8elf.sel�er, 
PEASE MFG. CO., Stat·ll lO.Clncinnatl. O. 

FOR SAL E I 
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D'AMOU R & LI TLEDAlE MACHINE. CO. 1 3 0  W O R T H  ST . .  N E.W Y O R K .  
PAT T E R N  A N D  M O D E L  M A K E RS. 

GAS ��9 GASOLINE' ENGINES 
WAT E R  MOTOR.S 

BACKUS WATER MOT R CO. N EWAR K  N J.  U · 5 A 
owners not active nor conversant with the business. A 
tboroughly capable man who would know wbat. and how 
to manufacture. with somp. capital. can buy this plant 
on vell easr terms. Address ) __ _ 
W A TEltTOWN MFG. c.:O., Watertown, Wis. W AN'l'ED-A man capable of 'deslJming dies for special 

forms to be forged in BulldozeI' and under Drop Hem· 

M h·  C t t d mer, and capable of die sinking. 1.'0 suilabie part.y ae tnery ons rue e steady employment. Give reference. and stat� expel i. 
• ence ann wages expected. Address Box 782, Mariett8,O. 

A manufacturing company with complete equipment. 
will undertake the cont)truction of machinery. proved or WA NTED.--MANU FACTURERs��ll ':t�!t� e
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D .  L . H O LDEN 
S 1 3 3 6  BEACH 5t. PHI LADELPHIA PA. 

REGEALED� ICE MACH INES 
s r r  F'l R s T  P,,- ( S(I(Nl,fI<. AMERI CAN -SlPT. 2. I 3 9 Q .  

d U ST P U B L I S H E D  

THE 

Progress & of & Invention 
IN T H E  

Nineteenth Century 
By EDWARD W. BYRN, A. M. 

LARGE OCTAVO. 480 PAGES. 300 ILLUSTRATIONS. PRICE $ 3 . 0 0  8Y MAIL POSTPAID TO ANY 

COUNTRY IN THE WORLD. HALF RED MOROCCO. G I LT TOP, $4.00.  

Readers of the SCIENTIFIC AMERICAN are aware t o  what extent i t  has devoted itself for more 
than half a century to chronicling the great inventions and discoveries of the present century ; and 
to worthily cOtumemorate the completion of the nineteenth century its publishers are about to 
bring out a scholarly and interesting volunle which will present in can· 
crete form the great scientific and engineering achievements of the cen­
tury. The chapters give a most comprehensive and coherent account of 

.. the progress which distinguishes this as the " golden age of invention,l 1  
resulting in industrial and com1nercial development which is without 
precedent. A chronological calendar of the leading inventions is one of 
the important features of the book, enabling the reader to refer at a 
glance to the inventions and discoveries of any particular year. The book 
is printed with large type, on fine paper, and is elaborately illustrated by 
300 engravings and is attmctively bound . 

Every reader of the SCIENTIFIC AMERICAN should possess a copy of this 
unique and timely publication. 

'l'be following is a brief Table of Contents. Chapter l-'l'be Perspective 
View. II-Chronology of Leading Inventions of the Nineteenth Century. 
HI-Tbe Electric Telegrapb. I V-Tbe Atlantic Cable. V-'1'be Dynamo and 
Its Application •. VI · Tbe Electric Motor. VU-Tbe F.leetric Ligbt. VlU­
'l'he ,}'eleohone. IX-Electricity, Miscellaneous. X-1'be Steam Engine . 
Xl-The Steam Railway. X I l- Steam Navi"ation. XIII-Prlntin!<. XIV­
The Typewriter. XV -Tbe Sewing �lacbine. X VI-The R�aper. X VU- Vulcanized Rubber. X VIII­
Chemistry. XIX-Food and Drink. XX-Medicine. Sur"ery and Sanitatil)n. XXI-Tb� Bicycle and Auto­
mobile. XXII-'rbe f>bono�rapb. XXII I-Optics. X X 1 V-Pbotollraphy. XXV-Tbe Roentgen or 
X·Rays. XXVI-Gas Lightln!<. XX VII-Civil En.lneerin... XXVIII-Woodworking. XXIX-Met"1 
Working. XXX-Fire Arms and Exolnsives. XXXI-Textiles. XXXI1-lce Macbines. XXXJll-Llquld 
Air. XXXI V -Minor Inventions. XXX V -EpiloguA. 

. 

A full Table of Contents. with samples of 1Umtrations, is now " cady and will be sent fru to anl/ address. 

M U N N  & Co. ,  P U BLISH ERS,  
SCI ENTIFIC A M E RICAN O FFICE, 361 BROADWAY , N EW YORK. 



tbt 1 nt�rtbang�abl� Parts 
which are a special 
feature of the 
WINTON 

MOTOR 

CAR RIAGE 
render repa. i r s  
easy. when neces­
sary. but that rare-
!lwy��g��j i�l' ro� 

� $ , strongly bnilt to 
PrIce 1,200. N o  Agents. easily get out of 

�fg:�nt �
t
f ��t��ob�1::�nScf:�l:S;nl�b°t3f��e�lda ��r! 

to operate. Easy to handle and control. Hydro-Carbon System. 
THE WI NTON MOTOR CARRIAGE CO. ,  Cleveland, Ohio. 

Eastern Department, 120 Broadway, New York CIty. 

A U TO M O B I L E 
E X P LO I TAT I O N  

PATENTS 
CO M P A N Y. 

UNUERTAKES :-The manufacture of Automobiles and i\'1otor_ 
Cycles. The eXllmination of Automobile patents. To enlist capital 

I" ir,t'N i�li���;:c��;i:�tiOt�S' make thorougb examinations of 
patents. Experts to test moJors, aod automobiles. Opportunities to 
l�vC�;I��t'��

n
W����lle�����!rh�h:�:-n�

.
roposition8 to cO,nceros wtlJing 

P U RC II ASES :-AII metitorious paten�, licenses and Im'entions 
relnting- to motor-cycles, motors, gears, automobiles and their pnrts. 

F. B. HYOl<::, Secretsry. 21 \Vlllh\1Il St •• New York. 

THE 

HA VNES=APPERSQN 
AUTOMOBI LE CO. 

'l'he Oldest Company 
in the United States. 

Large Experience, 
better workmanship, cor­
rect design, make better 

machines. 
We build our Auto­
mobiles complete 
in our own factory 
and know that they 
are perfect. Our !I�.I!I� line is T\vo, Four 
an II Six Passen-
Iler P l e a s u r e  
Carriages. Gaso-
line System. Pro­
s p e ct i v e  buyers 

send for our descri�tue
A�i:�TS�ediate delivery. 

THE HAYNES-APPERSON CO., KOKOMO, 

CHARTER ENG INE  

USED :yNYA :yLA�E
NE 

FOR A NY PURPOSE 
Fu>:r.--Gasoline, Gas, Distillate 

Stationaries, Portables, Engines and 
Pum ps, Holsters 

go State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 

The 30th revised and mncb enlarged edition of onr 
CATA LO G U E  O F  

Drawing Materials and 
Surveying Instruments 

Is now ready for distribution. 
K E U F F E L  & E SS E R  C O M P A N Y , 

1 27 F U LTON STREET, N EW YORK, N. Y .  

BRANCHES S CHICAGO, 111 Madison Street. � ST. LOUIS, 708 Locust Street. 
Our goods are the recognized standard of excellence. 

1 2-inch Pipe cut off and 
Threaded with ease by one 
man and a 

FO R B ES 
PATENT DIE STOCK, 
ea�;aI1%dSj�.s J':�y���?natelY 

THE CUR'.rIS & CURTIS CO_. 6 Garden Street. Bridgeport, Conn. 

C O R P O RATI O N  CH A RTERS 
Procured under the laws of South Dakota are the most 
inexpensive and most satisfactory .of any state; no fran­
cbise, annual license or capitalizo.r,ion tax whatever ex­
acted. Cbarters also p:rocured in New Jersey, Delaware 
and West VirC-inia. lior circuJars address National In­
w,'J'a�:�,

gNe�'Wo�.�Y6tt��erre, i:!outh Dakota, or 141 

C£he Dupliphone 
A. talking macbine playing both small and large records. Combines 

two macbines in one. 
PRICES { �h!��:��:he Dupl!phone. _ 

. . ' .  :ll:g� 
The Dupliphone Attachment 

Can be instantly applied to any Columbia Graphophone, 
A. '1\ Grapbopbone; or Home Phonograph. By using it. 
Concert or Grand Records can be perfectly operated, and 
running of small records not interfered with. 

Graphophone Oupllphone Attachment $ 1 6.00 
Phonograph . " .. 1 6.00 

IUusl1'aled Catalogues mailed on application. 
HAWTHORNE & SHEBLE MFG. CO., Incorporated. 

29'1 Broadway,:N.Y. City, 604 Chestnut St., Phi lo.. 
HOfJ?S, Horn Stands, Cabinets and Talking Machines, Supplies. 

The New England Watch Co. Blorf Known Tool in tho World 
A RTISTIC SPECIALTIES 

for the Season are shown 
In Our Blue Book for Ladies' 

In Our Red Book for Men's 

Watches. 
37 Maiden Lane, 

A C E T Y L E N E  
DO YOU KNOW that the most light, least tronble, 
greatest comfort can be secured by using �ood burners. 
'j'he best burner Is D_ 1\1 .  S'l'EWARD'S WONUER. 
Write, inclosimz 25 cents. for sample. 
S1'ATE j,INE 'l'ALC CO., Chattanooga, Tenn., U. S. A. 

for every trade and profession is cor­
rectly explained and described-with 
accurate illustratlons-tn the new and 
Improved 100) edition of 

MONTGOrIERY « CO.'.5 

TOOL CATALOGUE 
which Is prlntt'd from new type, and 
Is full of practical Tool information 
from the first to the last of the 510 
pages. Copious index. Pocket size, 
Sent by mail for 25 cents. 

MONTGOMERY & CO .. 1 05 Fulton St., New York City. 

LAT H E S  
FOR 

C U N SM ITHS, TOOL 
M A KERS, E X PERI­
M ENTAL A ND R EPAIR 
WORK, ETC. 
StJIId, for nl .... Catalog. 

• �I!������!' W. F. & l no. Barnes Co. 
1999 Ruby Street, 

ROCKFORD, ILL. 

NOVEMBER 1 0, 1900. 

THE " FORTIS" 
:£Iectric Exerciser. 

Combines the most approved 
form of high-class medicinal elec­
tric apparatus, with muscular 
exercise. 

The machine is similar to the ordin­
ary elastic exerciser which has beel1 
so widely used, except that it is 
mounted on a highly polished oak 
panel, and the cords which nlD over 
the pullevs are conductors through 
which the-current is transmitted from 
the battery and induction ('oil to the 
electrode handles. The current can be 
passed from efther haud through the 
body to the other hand, or by means af 
the foot-plate through the body to the 
feet, or vice-versa. The current can 
be regulated hy . simply tou�hing a 
slide, from so nllld as to be Just per­

ceptible, to a strength sufficient for 
the strongest mall. 

All physicians now agree that e1ec­
is a Ul0st useful agent i n 

almost every fonn of dlsease, 
and the Fortis Exercisl'r will produ�e 
the same benefi ls as , medical batteries 
at a fraction of their cost. This exer­
ciser will be found of incalculable 
benefit to nervous and sedentary per­
sons, as a stimulant that produces vig. 
orous and refreshing muscular con· 
traction without subsequent exhaus· 
tion. For headache, nervous weak­
ness and exhaustion, i n s  0 m n i a , 
rheumatism, neuralgia, and the many 
othe� complaints' for which electricity 
is recommended, its effect is almost 
MA(JJCAL. 

The machine is perf�t1y construct­
ed, handsomely finished, and will 
wear indefinitely. The life of the 
battery is about six mouths aild it can 
be replaced for 25 ceuts . 

Send for descriptive booklet. 
PRICE, complete with foot-plate, $7.50 

V E E D E R  O D O M E T E R S  • • If your dealer don't carry it, we will send by 
express, prepaid. 

Showing Odometer and fixtures complete for carriage. F O R  _ ______ iIo. T H E  BA D C E R  BRASS CO. , 

Carriages, 
1 0 BROOK STREET, KENOSHA, W IS. 

Automobiles A " H U M M ER " OF A H AM M E R . 

If made by' Witte are all 
right. They are Simple, 
safe. durable, and guar­
anteed for 5 years. Just 
write for Catalogue 
and see, 
WITTE IRON WORKS CO. 

519 West 5th Street, 
Kansas City, Mo. 

M AC H I N E S  F O R  R O L L I N C  
SC R E W 

T H R EADS. 
Any size np to I" diameter, 3" 

long. Four sizes of machine •. 
ar Send, t01- Circulars. 

BLAKE & JOHNSON, 
P. o. Box 7, Waterb u ry, Conn. � I All varietleSRt lowest prLces. Rest Railroad 

:Xf:gkl!M'(�
S
��o:;"tr�te��°ii,kcl��es �a���:' Ca B S Sewing :l-lachines, Bicycles, Tools. efc_ Sav., 

Money. Lists Free. CHICAGO SC ALE CO .. Cblcago. 1II.  

J ESSOP 'S  STEEL ��n��R�.2 
Pa"ls, 1900, 

for Excellence In Quality and WorkmanshIp, 
NEW YORK OFFICE, 91 JOHN STItEET_ 

Asbesto ­
Meta l l i c  

��"<A!iiU' '�"A><.�' � Packings 
SHEETING, GASKETS, TAPE and PISTON PACKINGS. 

b:�iJ�'{,;:
e 

�
h

\'f-�if:}��:,,[�l� e�::t���a�t�
r 

C. IV. TRAINER MFG. 00., (Est. 1874), 88 Pearl St .. BosloD, U. S. A. 

and all Vehicles. m�!-6i"e':eT�:L�� 
b
�����;:r M)'i�'i'f��� �r::'f'Y�

r !i�� 
Weilrht 6 Ounces. Price; COlliplete, Sa.lSo. CLEVELAND dijiiiiiiiijj] THE VEEDER MFG.  CO. , 

PNE�����
R � 

Makers of 
HARTFORD, CON N. Is light In weight. simple In make, economical In 

air and very durable. Various sizes for dUferent 
uses. Fully described with other " Cleveland .. 

Odometers, Cyclometers, 
Counters, Castings. 

Special Attaching Fixtures Made for Automobiles. 
12 page catalogue free. 

CARRIAGE TURRETS 
for holding four or six tools, fitted to any size Lathe, If a template of car­riage and center IS furnished. Oe-
�1���l

t
'bfo

o
c��

t
�iii�l� i::��e

e�eElag� 
lever handle reVOlves and locks tbe turret. Made in several different styles for ordinary latbe tool. and round shank tools. 

Small Booklet on .. 7'I,rrets .. 
furnished on applicaUon. 

FAY & S C OTT, DEXTER, MAI NE, U .  S .  A .  
Do Yon Know there i s  NONE 

EQUAL to 

AX OLDS 
Gasoline Engine 

$25.00 . 
pays for this ad., and thousands ·are 

made happy by our address. 
OLDS MOTOR WORKS, DETROIT, MJCH.  

" WOL-VE R I N E "  
Gas and Gasol ine Engines 

STATIONARY and MARINE. 
"Wolverine" Is the only reversible 

MarineG�s Engine on the market. 
It is the li"htest en"ine for Its 
power. Requires no licensed en� 
gineer. Absolutetysa/e. Mfd. by 
WOLVERINE MOTOR WORKS, 

12 Jluron Street, 
Grand Rapids, lUich. 

USE GRINDSTONES ? 
11 so we can SUPPlY you. Ail sizes 
mounted and ll u lllou llted, always 
kept in stOCk. R-emember, we make 8 
�f:l

c
b��gieSs�Je�� 1;���� ����BJe�· 

The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland, O.  

b�����:dWn�t��tfc'fOOI Co.19 Frankfort St.Clevel'd,O. 

The W hole !11�;;r����i ctt����:���n�:ie!�:::�at��e� 

W 0 r I d opticon exhibitions. Paying busine.s tor 
men with little ca.pital. Particul$r8 and 
280 'Page Mae1c Lantern book Cree. 

McALLISTER, lIltg. Optlcl ... 49 Nassau St •• N_ Y. 

Using Natural Gas, 
I 'oal Gas, Prod ucer 
Gas� and GaSOline di­
rect from the tank. 
1 to 40 H. P., actual. 
The Springfield 

Gas Engine Co. 
21 W. Wasbiugton St. 

Springfield. O. 

NOW R EADY. 

AN AMERICAN BOOK ON 

Horseless Vehicles; 
Automobiles and 

Motor Cycles. 
OPERATED BY 

Steam, Hydro-Carbon, Electric and Pneumatic 

Motors. 

By GARDNER D. H ISCOX, M. E. 
Author of " Gas, Gnso]cne and 011 Vapor Engtne8," 

and " l\lechuntcul l\lovementtl, ])evlce8 
and Appllunces." 

PRICE $3.00 POSTPA ID. 
This work is written on a broad basis, and comprises 

In Its scope a full illustrated description witb details of 
the progress and mauufacturing advance of one of the 
most impo�tant innovations of tbe times, contributing 
to the pleasure and business convenience of mankind. 

'1.1he llJake·upand management of Automobile Vehicles 
of all kinds Is liberally treated, and in a way that will be 
appreciated by those who are reaching out for a better 
knowledge of tbe new era in locomotion. . 

The book Is up te iute and varY fullY illustrated with 
various ty pes of Horseless Carrlage's, Automobiles and 
Motor Cycles, with details of the same. 

Large 8vo. About 4-00 pages. Very Fnlly 
IIlnstrated. 

pro Send, for circular of COfl.tMtts. 

MUNN & CO. 36 1 Broadway, New York 




