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THE KINETOSCOPE STERE

OPTICON. 

Ever since the kineto
scope was brought to pub
lic attention and proved to 

be so popular, ill\'entors 

have been striving to per

fect apparatus for success
fully pwjecting these min
iature images upon the 
screen by means of a stere
opticon producing the sallle 
effect of motion as in the 
kinetoscope. In lhe kineto

scope the successive im

ages illullIiu;lted by re
flected I i g h t a l' e seen 
through a lens, enlarging 
the m considerably, say 
from an image half an inch 
in diameter to about four 
inches. But the problem 
in the kinetoscope stereop

ticon wa.'! ·to successfully 
ma"O'Jlify these little images 
several thousand t i III e s 

and secure sufficient illu
mination on the screen to 

make them appear distinct 
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KINETOSCOPE PICTURES-PRACTICING PUTTING THE SHOT. 

1,2, and 3. EdIson Vitascope. 4. The Jenkius Phantascope. 5 Ilud 6. Jenkins Kineto.cope Camera. 7. Acres Projection DeVIce. 

APPARATUS FOR PROJECTING KINETOSCOPIC PICTURES. 

[$3.00 A Y":AR. 
WEEKI.>:. 

and clear. Two factors III 
solving the problem have 
been the use of the electric 
arc lalllp as an illuminant 

and of continuous transpa
rent celluloid fiexible tilIns 
snpporting th e sensitive 
film and subsequent pic
tures, so that during this 
year several forms of appa
ratus have been invented, 
not only in this country 
but in England and France 
as well, for producmg and 
projecting such miniature 
pictures. Most of our read
ers will recall the zoetrope 

toy, in which is placed a 
strip of pictures, the cir
cumference of the cylinder 

beiug pierced with small 
vertical rectangular aper
tures. As the cylinder is 
rapidly rotated, the eye, in 
observing the p i c t  u I' e s 
through the slits, only sees 
each picture the fraction of 

a second, and as one pic-
(Continued on page 331.) 
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THE SERIOUS SIDE OF THE AMERICAN CHARACTER. It will have served to teach them that undel'lyiug- all 

It is a common fault of all who undertake to write and the forms and functions of government there are cel·· 
speak critically about the American people that they tain economic laws which belong to the very nature 
dwell too much upon the impulsiveness and feverish and essence of things, and can no more he changed, 
activity of our charadeI', and overlook its less obtrusive added to, or diminished than the height of a mau's 
and more serious side-its capacity for quiet reflection stature or the color of his skin. 
and sober second thought. It always will be, as it al- And this thought suggests another. In our freedom 
ways wa�, a faet that e�sayists, 1Iovelists, journalists, from the trammels of tradition, are we not in dang-er of 
every 01le in!leed of that crowd, more curious than desr,jsing, or at least discounting, that great store
competent, that returns to Europe, after a brief visit to house of the experience of other and older nation�, the 
this country, to write .. impre�sions," has proved how grain whereof has been garnered from cidlizations 
superficial those impressions were by losing' sight alto- whose centuries of life are measured by the score? 'Ve 
gether of that underlying �pirit of reflection, that powt'r are not the only race that has wrestle!l with the pro
and passion for the exercise of individual judgment, hlems of national existence. It is !lot written ael'OSS 
which is the fundamental fact upon which much of our tht' heavens by day or by night that national wi�d()m 
social and national stability depends. belongeth to us alone. Our peril indet'd is the peril of 

'Ve have often had occasion to point out that our re- youth, which, ab it feels the rush of the fresh life 
markable progress in the arts and manufactures is due blood through its veins, is ever prone to look pitifully 
to the inborn genius for invention which is possessed upon age because it is old, and believe that its precepts 
by the average American, and that this inventive must be worn out because the voice which utters them 
faculty results largely from the active intelligence- is so. 
., inquisitiveness" if you will-of the national charac- And side by side with this instinctive distrust of those 
tel'; the widespread intert'l-'t which is taken by the iu- lessons of national life which come from sources dis
dividual in matters which may not come directly within tinctly foreign, there is a dangel' lest our people should 
the sphere of his daily life. The clerk in the store, the grow restless under the authoritative teaching of those 
accountant at his desk, the farmer at the plow, always specialists who have made a life study of the more dif
find time to follow with more or less attention the pro- ficult problems of government, such, for instance, as 
gress of science and discovery. The columns of the belong to the financial and diplomatic world. But, 
daily papers-the true mirror of a people's tastes and howe\'er great IIlay be our belief in the right of indi
habits-are always freely sprinkled with scientific and vidual judgment, it would be the blindest form of con
technical matter and illustrations to an extent which ceit to suppose that the average work-a-day citizen is 
finds no parallel in the press of any foreign country. It independent of the ripe wisdom, the accumulated ex
is not sufficient to state that the X rays can penetrate perience of those specialists who have devoted a life
opaque bodies; the apparatus must be shown and its time to their own particular sphere of work. 
action explained. If Langley or Maxim has built a fly- Not the least alarming feature of the present political 
ing machine, the principles upon which it is designed movement is the suicidal efforts of its leaders to divorce 
must be stated and the mechanical forms in which they the affections of the people from those institutions and 
are embodied described. principles which have stood the test of time, not alone 

If the American temperament is enthusia.�tic and im- in this republic, but in the great republics and king
pulsive, the American mind is thoughtful, logical and doms of history. 
practical, and delights to get down to first principles. Better the most cast iron conservatism than a liber
It is slow to accept any proposition on t he mere ipse alism which is lawlessness; that pulls down where it 
dixit of the speaker, however silvel' tongued he may be. should build up; that sets man against man, class 
This is abundantly manifest in matters of social and against class, and ultimately loosens those bonds, light 
political econolIlY, where questions which would ordi- as air yet strong as steel, which bind our great country 
narily be considered as purely academic become the into a union where we have proved that it is possible 
subject of careful study by the individual voter; and, to have unity without uniformity. 
although for want of time or opportunity he may not 
master the details, he will be pretty sure to get such a 
general grasp of the question that his vote will be based 
upon his personal convictions, and not upon the mere 
say so of a political candidate. 

It is just here, in the thoughtful intelligence, the 
sober sense of responsibility of the individual citizen, 
that the guarantee of the permanence of our institu
tions is found, and it is in the com bination of this serious 
intelligence with an unbounded enthusiasm and ac
tivity that the future rapid growth in wealth, power, 
and stability of the nation is seen to be assured. Here
in we differ from the French nation. with whom we 
are so frequently compared. The Frenchman has the 
same freedom from the restraints of tradition, the 
same enthusiasm, the same active temperament; but 
he lacks the strong individualism, the power of inde
pendent judgment, the patient determination to study 
the merits of a question and get at the foundation 
truth. As a consequence the French people have been 
ever at the mercy of a Robespierre or a Marat, quick 
to rush into the excesses of a Reign of Terror or the 
bloodshed and pillage of a Commune. Our liberality 
and our level-headedness are at once the life and death 
of the demagogue in America. We are ready to listen 
to the man who comes with a plausible theory, and if 
at first sight it be in any degree reasonable, he will get 
a thoughtful, intelligent hearing. We have a passion 
for improvement, not merely in our mechanical in
dustries but in our social life and in our municipal and 
national government. 

The man with a new theory, who aims at the solu
tion of a pressing difficulty, at the relief of a burden, 
the righting of a wrong, is likely at the first blush of 
its announcement to attract a ready following. It is 
in the tendency of the people to believe that there are 

few things so good but what they may be bettered 
that the political dt'magogue finds his vantage ground. 
Fortunately, however, the average American citizen 

has a way of getting off alone by himst'lf and crack

ing the problematical nut upon the anvil of his own 

mind, and he generally finds the kernel of truth. 

History could furniRh lllany a case in point. The 

greenback movement threatened at one time to roll 

across the country with the force of a tidal wave; but 

it fell harmlessly against the breakwater of the indi

vidual common sense of the people. To-day we are 

threatened, or, to speak more correctly, have been 

threatened, with a similar inundation of subvers,ive 

and perilous teaching; and again, in spite of a tem

porary wavering, the calm judgment of the farming 

and artisan class is asserting- itself. The crude, im

practicable, and, indeed, fatal nature of the remedies 

which are being proposed for our financial distress is 

being diselosed to the judgment of the people. 

The agitation will not have been without its lessons. 

• f. � .. 

M. Berthelot Oil Chemistry. 

The International Congress of Applied Chemistry 
was held recently in Paris under the presidency of M. 
Berthelot, one of the most eminent chemists in the 
world, says the Humanitarian. M. Berthelot review
ed the whole history of chemistry in a masterly and 
lucid way and touched on microbes, mining chemistry 
and metallurgy. In dwelling on the astounding results 
of the alliance between chemistry and physics he dis
cussed the whole problem of light and had some curious 
things to say on the new gas acetylene, which, how
ever, he said, was even sixty years ago one of the cory
phrei of chemical synthesis when it was formed by the 
direct union of carbon and hydrogen in the electric arc. 
By far the most important and suggestive portion of 
M. Berthelot's speech, however, was that in which he 
insisted on the difference between the modern era of 
applied science during the last three-quarters of a. cen
tury and the whole development of the race during the 
last 6,000 years, a difference so marked that a new man 
was being created in a new earth and the entire Roeial 
organization was being transformed amid eonditionR 
for the comprehension of which the past offered no sug
gestive precedents or data. That the continuous inter
vention of science is an unprecedented fact in human 
history is a point to which the great chemist. again and 
again reverted, and it is in developing this idea that he 
is most convincing. 

••••• 

Paper Milking in Corea. 

It is not @olenerally known that the best kinds of paper 
met with in China and Japan are the produce of Corea. 
Varat says that "the Corean paper excels the very best 

that is made in China and Japan." It. is produced en

tirely by manual labor and without t.he use of any lLLa

chinery. The raw material used for the better kinds is 
obtained from the bark of Broussonetia papyrifera, 

which is collected in spring and beaten in water con

taining a large admixture of wood ashes until reduced 

to thick pulp. This is taken in large ladles and spread 

npon frames of bamboo, so as to form thin sheets. 

Another kind of paper is made from old scraps trodden 

into pulp much in the same way that grape juice is ex

pressed in some countries, and though this process of 

pulping is slow, it has the advantage of not breaking 

the fiber so much as when machinery is used. After 

the pulp has been made into paper the sheets are piled 

up to a height of six feet and then cut into pieces, to be 

again subjected to the stamping with the feet. At the 

same time the roots and seeds of a plant called "tack

poul" are added, the soluble parts of which are sup

posed to give tenacity and toughness to the paper.

Apotheker Zeitung. 
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Prlneelon . and Poll &Ie .. 

It was surely something more than a coincidence 

that the distinguished speakers in the various exercises 
of Princeton's anniversary laid strong emphasis upon 
the political sphere and duties of our colleges and uni
versities. It showed that the din of the present politi
cal strife had disturbed the quiet of academic life, and 
that the tremendous issues at stake were weighing 
heavily upon every heart, even amid the festivities of 
a sesqui-centennial celebration. From the opening 
serrpon by President Patton of the university to the 
closing address by the President of the United States, 
the speakers with unanimous voice urged the necessity 
for our colleges and universities exerting au active in
fluence in the political affairs of the country-not the 
professional politics of the day, but the politics of 
Witherspoon and Madison, self-denying, patriotic, 
ennobling. 

adjustment and unperverted operation it 8eCUl"eS to sion of Mars at the middle·of the month, November 15, 
every citizen his just share of thp safety and prosperity is 5 h. 51 m. 4 s., and its declinatiop. north 24055'. 

Very fitting and timely were the words of the presi
dent of the college, such, indeed, as might have come 
from Dr. Witherspoon himself: 

. 

.. The essential morality of the people of our land 
as it flnds expression in the pulpit and the press is a 
great source of comfort in a time of national peril. 
And yet, when fundamental authority is assailed, 
when revolutionary views of government are publicly 
expounded, when socialistIC theories find plausible ad
vocates, it will not do to rely altogether upon popular 
sentiment or the native common sense of the American 
people. We must do something to keep the common 
sense from being corrupted, and this must consist of 
something more than popular harangue and the florid 
iteration of the commonplaces of morality. There 
must be deep philosophical discussion of great public 
questions by men of acknowledged authority on politi
cal, social and economic science. This work can be 
done better in the universities than anywhere else. 
This is what I mean when I say that the university 
should be a school of patriotism." 

In a similar strain were the words of Prof. Woodrow 
Wilson, the orator of the day: 

.. It has never been natural, it has seldom been possi
ble, in this country for learning to seek a place apart 
and hold aloof from affairs. It is only when society is 
old, long settled to its ways, confident in habit and 
without self-questionings upon any vital point of con
duct, that study can affect seclusion and dispise the 
passing interests of the day. America has never yet 
had a season of leisured quiet in which students could 
seek a life apart without sharp rigors of conscience, or 
college instructorS easily forget that they were training 
citizens as well as drilling· pupils, and Princeton is not 
likely to forget that sharp schooling of her youth 
when she first learned the lesson of public service. She 
will not easily get John Witherspoon out of her consti
tution. It is not learning, but the spirit of service, 
that will give a college place in the public annals of 
the nation. It is indispensable, it seems to me, if it is to 
do its right service, that the air of affairs should be ad
mitted to all its classrooms. I do not mean the air of 
party politiCS, but the air of the world's transactions, 
the consciousness of the solidarity of the race, the sense 
of the duty of man toward man, of the presence of men 
in every problem, of the -significance of truth for guid-
80nce as well as for knowledge, of the potency of ideas, 
of the promise and the hope that shine in the face of 
all knowledge. There is laid upon us the compulsion of 
the national life. " 

it holds in store for all. JUPITER. 
.. When a design is apparent to lure the people from Jupiter is in the morning sky and onay be well ob

their honest thou�hts and to blind their eyet! to the served telescopically at five o'clock. 
sad plight of national dishonor and bad faith, I would It is in the constellation Leo, about nine degrees east
have Princeton University, panoplied in her patriotic ward from the bright star Regulus in that constella
traditions and glorious memories, and joined by all the tion. 
other universities and colleges of our land, cry out Jupiter is in.oonjunction with the moon on the morn
against the infliction of this treacherous and fatal ing of the twenty-eighth at 4 h. 18 m., when the planet 
wound." will be 3° 8' north of the moon. Jupiter is in quadra-

And thus the opening and the closing words of ture with the sun on the last day of the month. 
Princeton's anniversary were fitting alike to the urgent On November 1, Jupiter rises at 1 h. 12 m. A. M. and 
need of the present and the glorious traditions of the passes the meridian at 7 h. 48 m. A. M. On the last day of 
past. In their eloquent appeals for a closer identifica- the month it rises at midnight, and passes the meridian 
tion of the college life with the national life, the presi- at 6 o'clock in the morning. The right ascension of 
dents of a college and a nation have reminded us that Jupiter op. November 15 is 1 0 h. 39m. 43 s. and its de
a man is his brother's keeper even if he live within the clination north 90 29' 43'. 
quiet seclusion of college walls. Dr. Witherspoon and 
his pupils thought so ; and he himself assisted in the SATURN, URANUS, AND NEPTUNE. 

framing of the constitution of a nation which he had Saturn is in conjunction with the sun on November 

helped to liberate. It is for the successors of those 13, at 9 A.M . 
early patriots to throw around that constitution those Uranus is also in conJunction with the sun on the 

earthworks and defenses of an enlightened public morning of November 16, at 10 o'clock; and hence 

opinion which are the best guarantee of its future in- both these planets are invisible. 
tegrity. Neptune is in the morning sky in the constellation 

• ' . , • Taurus. 
The Heaven. tor November. Its right ascension on November 1 is 5 h. 16 m. 248. ; 

BY WJLLIAlII B. BROOKS, X.A., •• 8.A.8. declination north, 210 37' 58'. Its apparent motion is 
THE SUN. slowly retrograde. 

The sun's right ascension at noon on November 1 is 
14 h. 29 m. 35 s.; and its declination south of the 
equator is 14° 45' 44". 

On the last day of the month, at noon, it is in right 
ascension 16 h. 29 Ill. 44 s.; declination south, 210 49' 18", 
or within about 2' of its greatest southern declination. 

Although the sun spots are near theil"lninimum stage 
of periodicity, an occasional large group Illay be seen 
with the telescope, always, be it remembered, proper�y 
protected by a smoked or colored glass. Neglect of 
this precaution, even with small telescopes, let me say 
to the amateur observer, may lead to serious injury to 
the eye. In large telescopes, more elaborate methods 
for reducing the light and heat are imperative. The 
most refined method in direct observation of the sun 
is that of the polarizing eyepiece. With this apparatus 
the writer has observed the sun for long periods of 
time with perfect ease and comfort. 

MERCURY. 
The shy . little planet M-ercury is morning star at the 

beginning of the month, being then about one hour 
west and seven degrees north of the sun. It comes 
into superior conjunction with the sun on November 
28, when it changes to evening star. Mercury is in con
junction with Saturn on November 19, at 3 o'clock in 
the afternoon, when Mercury will be 1050' south of Sat
urn. On the twentieth of the month, at midnight, 
Mercury will be in conjunction with Uranus, being 
then only thirteen minutes of arc South of that planet. 

VENUS. 

THE NOVEMBER METEORS. 
A display of the November meteors should be 

watched for on the mornings of the thirteenth and 
fourteenth. The grandest shower is expected to occur 
in 1899, being the recurrence of the great showe� of 
1833 and 1866; but good displays are expected for the 
next few years as we approach the maximum period. 
The radiant point of these meteors is in the constella
tion Leo, and from this fact they are often called the 
Leonids. The weather proving favorable, an attempt 
will be made by the writer to photograph this shower 
of meteors every year, until after 1899 at least, and 
should he succeed, reproductions of the plates will be 
laid before the readers of the SCIENTIFIC AMERICAN. 

Smith Observatory, Geneva, N. Y. 

Productloll of Chrome Ore In Turkey. 

So again on the following day, when the President of 
the United States commenced his address it was at once 
evident that its burden was the same:· the political ob
ligations of our colleges and universities: 

Venus is evening star. It is rapidly increasi::lg its 
apparent disy.nce from the sun, on the first of the 
month being two hours east of the great central lumin
ary. Its southern declination, however, offsets to a 
great degree this otherwise favorable relation. The 
best telescopic observations of Venus are made in the 
daytime. This is partly because of its higher altitude 
and partly to the cutting off of much of the dazzling 
brilliancy which the planet has on a dark sky-a shim
mering radiance which renders Venus a glorious 
celestial gem to the naked eye, but exceedingly trying 
to telescopic definition. 

Mining industry in Turkey has hitherto been much 
neglected, and it is only during the last few years that 
permission to sink shafts has been granted. This has 
led to a considerable increase in the output of ores of 
all kinds. The Montan undo Metall Industrie Zeitung 
says this is especially the case with respect to chrome 
ore, which is worked on a large scale in the vilayet of 
Kossovo, where it exists in considerable quantity, 
being chiefly exported to Germany and Great Britain, 
and in a less degree to Austria-Hungary, where it is 
treated especially at Hrastiugg, in Carinthia. Up to 
1894 the chrome mines were worked by the Ottoman 
government without firman-that is, without special 
authorization from the Porte; and the small quantity 
of ore raised found a ready market. At the present 
time the chances in favor of working chrome mines are 
improved, on account of the concessions granted by 
the Turkish government, which authorizes the extrac
tion, without firman, of two hundred ten ton wagon 
loads on payment of a government tax of· nine Turk
ish pounds, with an export duty of half a Turkish 
pound per wagon (Turkish pound equals $4.50). 
When there is a firman the government tax is reduced 
one-half, and there is no limit to the quantity which 
may be extracted. In 1895 Germany received from 
Turkey, through Hungary, more than 8,000 tons of 
chrome ore. 

.. In a nation like ours, charged with the care of num
erous and Widely varied interests, a spirit of conserva
tism and toleration is absolutely essential. A collegiate 
training, the study of principles unvexed by distracting 
and misleading influences, and a correct apprehension 
of the theories upon which our republic is established, 
ought to constitute the college graduate a constant 
monitor, warning against popular rashness and excess. 

On the twelfth of the month Venus is in aphelion, or 
at its greatest distance from the sun. 

On November 1 Venus crosses the meridian at 1 h. 
46 m. P. M., and sets at 6 h. 15m. P. M. On the last of 
the month it crosses the meridian at 2 h. 27 m. P. M., 
and sets at 6 h. 57 m. P. M. 

.. When the excitement of party warfare presses dan- MARS. 
gerously near our national safeguards, I would have the Mars is now in good position for telescopiC observa
intelligent conservatism of our universities and colleges tion. Rising in the early hours of evening, it is at a 
warn the contestants in impressive tones against the good altitude before midnight. Its high northern 
perils of a breach impossible to repair. declination-twenty-four degrees above the celestial 

.. When popular discontent and passion are stimu- equator-iS also favorable for telescopic work upon 
lated by the arts of designing partisans to a pitch this exceedingly interesting member of our planetary 
perilously near to class hatred or sectional anger, I family. 
would have our universities and colleges sound the Mars is apparently stationary in the northwestern 
alarm in Ithe name of American brotherhood and fra· confines of Gemini, on the first of tho month being 
ternal dependence. about one degree northward of the star Eta in t.hat 

.. When the attempt is made to delude the people constellation. Throughout the month the planet will 
into the belief that their suffrages can change the appear to slowly retrograde, or move westward among 
operation of natural laws, I would have our universi- the stars. This is because the earth moves more 
ties and colleges proclaim that those laws are inexor- rapidly in its orbit than Mars in its orbit. These rela
able and far removed from political control. tive orbital motions are made more evident near 

.. When selfish interest seeks undue private benefits opposition than at other times. Mars is in conjunc
through governmental aid, and public places are tion with the moon on November 22, twelve minutes 
claimed as rewards of party service, I would have our before noon, the planet being 20 10' south of the moon. 
universities and colleges persuade the p�ple to a re-, Mars rises on November 1 at 7 h. 38 m. P. M., and is 
linquishment of the demand for party spoils and ex- ! on the meridian at 3 h. 13 m. A. M. On the last of the 
hort them to a disinterested and patriotic love of their I month it rises at 6 P. M., and crosses the meridian at 
government for its own sake, and beea.use in its true I forty-nine minutes past midnight. The· right &seen-

• •• •  
The Danube Ship Callal. 

The great engineering work of removing what is 
known as the" Iron Gates," in the River Danube, has 
been completed, and on September 27 the new canal 
was formally thrown open to navigation, with elaborate 
ceremonies, by Emperor Francis Joseph. His Majesty 
was accompanied by King Carol, of Roumania, and 
King Alexander, of Servia. The procession of steam
boats which passed through the Iron Gates showed 
how successfully the work of removing the obstacles to 
navigation has been accomplished. For forty years the 
passage of the Iron Gates has been difficult and possi
ble only on an average of 117 out of the 225 days during 
which navigatio:l is open. The obstruction between 
Bazias and the Iron Gates has been removed and a 
canal has been excavated through the Prigada and 
other reefs of the Iron Gates along the southern or 
Servian side of the river. The canal through the rocks 
is about two miles long, 260 feet wide, and 1 0  feet deep, 
so that the Danube will now be navigable for the 
largest river steamers from Vienna to the Black Sea. 
The whole work cost nearly $10,000,000, and owing to 
carlessness in blasting operations, some 200 workmen 
lost their lives. The opening of the Danube to easy 
navigation will doubtless develop the Danube traffic to 
a tremendous extent. The formal openin� of the canal 
was the crowning feature of the Hungarian millennium 
festival. 
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AN AUTOIIATIC AXLE LlJ1JRICATOR. 

The illustration represents, in longitudinal section 
and perspective, a novel oiling device for the axles and 
wheels of vehicles, which is simple and reliable in con
struction and autolllatic in operation, lubricating the 
axle spindles and boxes of the wheels for a considera
ble period of time without replenishing the lubricallt,  
and rendering it unnecessary to remove the wheels in 
supplying the lubricant. The improvement has been 
patented by Addison C. Holt, of Lynchville, Me. An 
oil cup communicates with a vertical passage in an en-

BOLT'S VEHICLE AXLE OILING DEVICE. 

larged portion of the axle spindle, and this passage 
comIllunicates with another which extends centrally 
through the spindle, and from which branch lateral 
feed passages, that cut through the outer surface of the 
spi ndle. From the vertical passage below the oil cup 
a smaller supplementary oil passage also reads, with a 
slight inclination, to t he packing ring in the hub box. 
An outer cap nut draws the wheel hub into correct 
position on the spindle, and when the vehicle is moved 
oil is automatically fed from the cup into the lubricat
ing passages. The spindle of the axle works automati
cally  to distribute the oil with or wit.hout the oil cup, 
and there are shallow peripheral grooves in the spin
dle to receh'e any residuum that llIay form from the 
Inbricant. The supplementary oil passage l ubricates 
the spindle by infiltrat ion through 01' around the wash
er, should the other passages become clogged. and a 
flanged collar perfectly excludes dust or other impuri
ties from the joint between the spindle and its box . .  

.. f e  . ..  
A NON· REFILLABLE BOTTLE. 

The invention shown in the illustration relates to 
that class of bottles known as " safety bottles, " which 
are designed to prevent the refilling of the same after 
the contents have been removed. It has been patent
ed by Mr. Henry C. Small, of 16 Cushman Street, 
Portland, Maine. The neck of the bottle is provided 
at its upper end with a deep fillet, and at a suitable 
distance below the bottom edge of the fillet an annular 
bead or rim is also formed on the neck. A glass cap, 

SIIALL'S NON-REFILLABLE BOTTLE. 

Fig. 2, is provided, which has a slightly thickened 
lower edge, adapted to rest, when said cap is adjusted 
over the neck of the filled and corked bottle, upon the 
annular bead. The annular space between the cap 
and the neck of the bottle is filled with some hard, 
quick drying cement, or, if preferred, the lower rim of 
the glass cap can be fused down upon the bead. The 
contents of a bottle sealed in this way cannot be re
moved without breaking the cap, and when this is 
done the bottle is practically destroyed for the purpose 
for which it was originally used, as any attempt to use 
it a second time would be certain of detection . The 

J c itutific �mtticau. 
cap, moreover, forms a hermetical �eal for the bottle, 
and it may be made in colors and utilized as a trade 
I llark. 

• • • • • 
Scleoce Note ... 

All interested in physics will hear with regret of the 
death of Mr. Hippolyte Fizeau, which has taken place 
at age of 77. Mr. Fizeau will, of course, be remember
ed for his classical researches 011 the measurement of 
the velocity of light, not to mention his othel' work in 
physical optics and allied branches of science. 

Prof. Thomson, in his addl'oss to section A of the 
Brit.ish Associat ion recently, sums up our knowledge in 
regard to the true nature of X rays in the following 
words : . .  Though there is no direct evidence that they 
are a kind of light, there are no properties of the rays 
which are not· possessed by SOllie variety of light."  

The death is announced of 1\1. Henri Aim� Resal, the 
distingll ished mining engineer, at the age of sixty
eight. He was a member of the Academy of Sciences, 
president of the Soci�t� Mathematique de France, 
editor of the Journal des Mathematiques Pures et 
Appliquees, and author of numerous treatises on min
ing and mechanics. 

A member of the Zurich Medical Society recently ex
hibited a self-registering clinical thermometer on which 
there were no degree marks. The instrument could be 
left with the patient.'s family to take the tempel'ature 
in the absence of the physician, and the latter could 
then read it by means of an attachable scale of glass or 
metal.-Medical Record. 

Foreign medical students in France have had their 
position defined by the minister of public instruction. 
They are divided into two classes. Those wishing to 
practice in France must produce a French diploma .of 
bachelor of arts or some equivalent diploma ; others 
will be allowed to complete their studies, but their 
diplomas will  not give them the right to practice in 
France. 

A monument in memory of the mineralogist and 
poet, Franz von Kobel, waS unveiled in Munich on July 
19, says Sci�nce. Franz von Kobel, who died in 1882, 
was for over fifty years professor of mineralogy in 
the U niversity of Munich and made many contributions 
to all departments of the science, and was also well 
known among the people for his poems in the Bavar
ian dialect. 

A second International Art Exhibition will be held 
in the city of Venice from 22d of April to 31st of 
October, 1897, The exhibition will contain pictures, 
sculptures, etchings, and drawings. Signor Filippo 
Grimani, mayor of Venice, IS the president of the ex
h ibition. The total amount of prizes to be awarded 
to artists will lIot be less than 40,000 lire. Prizes will 
be given tor the best critical essays on the exhibition. 

We have it on the authority of Prot . W. Ramsay and 
J,  Norman Collie that, by fractional diffusion through 
porous tubes, argon yields two portions, ot which the 
lighter has a density of 19 '93, the heavier of 20 '01 .  
Similar experiments with helium gave densities of 1 '874 
and 2 '133 for the two extreme portions, results which 
were confirmed by measurements of the retract ive 
indices by Lord Rayleigh. Both specimens, says 
Nature, gave spectra which were absolutely identical, 
and hence the possibi lity is suggested of there being 
here a true separation of light molecules from heavy 
molecules of the same substance 

The attention of the biological section of the British 
Association was drawn to the construction of micro
tomes by a communication from Prof. C. 8. Minot, of 
the Harvard Medical School, Cambridge, Mass. In 
recer:tt years there has been a growing and j ustified 
demand for microtomes to make good sections of great 
thinness, if possible, not over one five-hundredth of a 
millimeter or 2 microns (0 '002 mm. ) In the automatIC 
micl'Otome, worked by a revolving wheel, devised by 
Prof. Minot, whICh was now made in England, Gel'
many, and France, as well as in America, the attempt 
is made to secure mechamcal perfection, and so far suc
cessf ully that sections of 1 300 mill. may be made with 
it. Th is micl'Otome is, however, adapted only to cutting 
objects embedded in paraffin. 

A paper on a new method of preparing alloys was 
recently read befOl'e the Paris Acad6mie des Sciences 
by M. Moissan, according to whom alloys of refractory 
metals can be prepared by projecting a mixture of the 
oxide with powdered aluminum into a bath of lIquid 
aluminum. The heat set free by the oxidation of the 
aluminum is sllfficient to carry on the reaction. Alloys 
of aluminum with nickel, molybdenum, tungsten, Ul'a
nium, and titanium have been obtained in this way. 
I n  a paper ent.it led .. A St.udy of Melted Vanadium and 
its Carbide, " 1\1. Moissan says : Vanadium pentoxide, 
reduced by carbon in  the electric furnace, yields an 
ingot of metal which always contains an appreciable 
amollnt of carbon. If the time of heating is as short 
as possible, a metal containing only [) per cent of cal'
bon can be obtained ; by prolonging the time of heat
ing the percentage of carbon is increased to 18 '5 per 
cent, indicating the formation of the carbide VC. The 
earbide is not attacked by water at the ordinary tem
perature. Vanadium forms alloys with iron, copper, 
and aluminum, but not with silver. 

[OCTOBER 3 1, 1&)0. 
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& Grea' Leo .. Fl ol.hed. 

The lens for the great telescope of the new observa
tory at Lake Geneva. Wis. , the finest and largest tele
scope lens in the world, has been completed after two 
and a half years' labor, and now lies at the workshop 
of Prof. Alvin Clark, in Cambridge, awaiting the orders 
of the Chicago University authorities. Its focal distance 
is 61 feet, the extreme diameter of the clear aperture is 
4 1 %  inches. The crown is about 3 inchl:ls thick at the 
middle and 1� inches thick at the outer edges, and 
weighs 205 pounds. The flint weighs 310 pounds. The 
lens and its iron ring and cell weigh about 1,000 pounds, 

The cost of the glass plates in Paris was $40,000, and 
the entire cost of the lens is estimated to have been 
$100,000. For its joumey west it will be wrapped in 
flannel and bedded in curled hair in a box mounted on 
springs and packed with excelsior in a larger box, It 
will ride in the center of a parlor car and will be accom
panied by four men, 

. . . , . 
A NOVEL POST FASTENING. 

1'0 facilitate the securing of standards or posts to a 
flooring without damage to the floor, as may be desira
ble in the erection of removable partitions in office 
buildings, etc. , the improvement shown in the accom
panying illustration has been invented and patented 
by Joseph Schmidt, of No. 257 East Seventy-eighth 
Street, New York City. A suitable metal casing is made 
fast in an opE>ning formed in the floor, the top plate 
being flush with the floor, and a screw adapted to en
gage the bottom of a post is arranged to move vertically 
in the casing and through a hole in the plate, This 
screw has on its lower end a flange adapted to engage 
the bottom of the casing, and its lower portion has 
a wonn engaged by a worm wheel on the lower end 
of an upwardly extending adjacent shaft adapted 
to be turned by a screw driver, or it may have a 
squared end adapting it to be turned by a wrench. 

SOHIIIDT'S POST FASTENING. 

Resting on a collar on the vertical screw is a plate car
rying pointed lugs which extend up th�ough openings 
in the top plate to pass into the lower end of the post 
and afford additional security to that given by the cen
tral sCI'ew when tlle latter, rotated by the shaft, is 
turned into the post. If desired, the casing may be 
placed in the lower end of the post and the screw made 
to engage the flooring, and for this purpose a beveled 
gear is placed on the turning shaft, the gear meshing 
with a pinion on a short shaft extended through the 
side wall of the casing and adapted to be engaged by a 
turning tool. The ilnprovement is also well adapted 
for use in the placing of rail posts, stair posts, etc. 

... . I • •  
&rtl ilcial a o d  Nato ral Pelroleom. 

Writing to the Echo des Mines, M .  Francis Laur 
draws attention to the unexpected discovery of thb 
artificial production of petroleum, which, he says, starts 
a new q uestion ot great interest to SCientists, as to 
whethel' petroleulll is an ancient deposit in the earth's 
surface or is bemg reproduced to-day in the lower series 
01 measures. Those who conSider that the production 
of petroleum is contempol'aneous are, says M. LaUI', 
unable to account for the method of its formation, and 
have to be content with the mere hypothesis of ,certam 
obscure reactions which took place in the bowels of the 
earth. Now, however, it is only needful to invoke the 
pl'espnce of the metallIc car bides which eXIst in .he 
central nuclens, and which can be reached by the 
water whIch is sucked in through the earth's crust, so 
that it is rational to suppose that firedamp, acetylene, 
petroleum, tar, and inflammable gases of all kinds may 
be produced and infinitely modified by the difference 
of pressure and temperature. Arguing from this 
point, M. Laur suggests that Lake Baku must, if this 
is the case, be the outward and visible sign of a natural 
production of hydrocarbides, while the Caspian Sea, 
whose issue h8.S not so. far been determined, but whose 
boundary does not grow less, may be regarded as a 
natural means of feeding the important internal laborSl' 
tory where the petroleum is produced. 

© 1896 SCIENTIFIC AMERICAN, INC.



OCTOBER 31, 1896.J 

THE GRANT MONUMENT. 
The accompanying picture is from a recent photo

graph; and illustrates the present condition of the work 
on this imposing structure, of which the corner stone 
was laid with so much state and solemnity in the spring 
of 1892. The magnificent location of the monnment, at 
the north end of Riverside Park, on beautifully laid 
out grounds high above the river. renders it a con
spicuous object from all parts of upper New York, as 
well as from Long Island Sound to the eastward, from 
far down the bay to the south, and over quite an area 
of the territory of New Jersey to the west, so.that the 
progress of the work upon it has been, from the first, an 
interesting subject of general observation and concern. 

The lower portion of the monument is 100 feet square; 
its four sides facing the points of the compass, and the 
m�in entrance being on the south side. Its height 
from the base line will be 160 feet, or nearly 300 feet 
from the water level of the Hudson River .. Over four 
of the six Doric columns forming the entrance will be 
equestrian statues of four generals who commanded 
under Grant, and the monument is to be surmounted by 
an a ppr o p r i a t e  
statue or group. In 
front - of the monu
m e n t  w i l l  be a 
colossal equestrian 
statue of Gen. Grant, 
and in the entabla
ture over the portico 
will be worked the 
coats of arms of the 
several States, de
signs of weapons and 
flags being worked 
into the cOrnices 
above. The pyramid 
at the top ascends 
by Rteps or terraces, 
and b e l ow it are 
windows t h r o  ug h 
which visitors JIlay 
look from the inside, 
an outer g a l l e r y  
being 130 feet above 
the ground line, and 
the e x t  r em e top 
being r e a c h e d  by 
steps above this gal
lery. 

The design is the 
work of Joh n H. 
Duncan, o f  Ne w 
York City, who de
signed the Soldiers' 
and Sailors' Memor
ial Arch at the en
trance of Prospect 
Park, B roo kl y n .  
For the entire work 
velunteer subscrip
tions h a v e b e e  n 
made by the public 
to the e x t  e n t of 
about five hundred 
thousand d o l l  a r 8, 

t h� l a s t  t h r e e 
hundred a n d  fifty 
thousand d o l l a r  s 
having been raised 
by the energetic work 
of the Grant Monu
ment Association, 
under the able direc
tion of its president, 
Gen. Horace Porter. 

made under somewhat adverse conditions. In a strong 
wind the aeroplane soared suddenly and uuexpectedly, 
carrying with it four operators who were holding the 
ropes, and lifting them 100 feet into the air. The com
bined weight of the four brought it down again soon, 
without accident; while the performance of the ma
chine in this emergency was peculiarly gratifying to 
the inventor. The apparatus is modeled after the 
general form of an albatross, but has seven wings. 

• .  e . • . 

Fluorescen' SCI'cen tor Roentgen Rays. 

R. W. Buttemer gives the following instructions for 
making a fluorescent screen: Brush over a piece of 
black card with gum, and sift the salt over it. 1 have 
used this method with calcium tungstate (scheelite): 
but this salt, though brilliant, phosphoresces as well 
as fluoresces, thus giving a foggy image after .11, few 
consecutive trials. Or, mix the powdered salt with 
collodion (flexible, i. e., containing a percentage of cas
tor oil), and coat the card or aluminum foil with it. I 
have found this method most successful with barium 

Curlou.. Invellt")n8. 

Take out inventive genius, says the American Artisan, 
and this would be a sorry world. A mere enumera
tion of some of even the le8ser wonders that a wave of 
the magician's wand of Yankee ingenuity has given 
the word is full of suggestion. Here is a little wrinkle 
of. iavention that 1.5 simplicity itself. The larVal of .noc
turnal moths have al ways been a bete noir to apiarists, 
as they have ,a great predilection for hQney and young 
bees. Automatic machinery run by clockwork for 
opening and closing these hives would be quite expen
sive. Inventive genius tackles this prohlem and finds 
a ridiculously sinple solution. When the hens go to· 
roost, their weight on the perch may be utilized for 
actuating a mechanism which shuts the doors of the 
beehives. When the shrill chanticleer welcomes the 
dawn of another day with his cock-a-doodle·do and the 
hens fly down to go worm grubbing, the doors of the 
beehives open again:" 

The two little strips of cork on the nose pieces of eye
glasses make thelil vastly more comfortable, as many 
of us can personally testify, yet optical science had 

shaken off her swad
d Ii n g clothes f o r  
quite a number of 
years before the cork 
strip �aIlle forward. 

o t h e  r inventions 
that we have noted 
from a perusal of that 
tnost interesting vol
ume, the Patent Re
p o  r t , are artificial 
hens' eggs, w h e r  e 
shells are made by a 

b l o w p i p e  from a 
moist composition of 
Ii me and gypsum. 
The whites are made 
of sulphur, carbon 
and beef fat, and the 
yelks of beef blood 
and magnesia colored 
with chrome yellow. 
May we be delivered, 
exclaims the Artisan 
editor, adding, t h e  
g o o d  old-fashioned 
h e n e g g  i s  good 
enough for us. 

Am on t h  or two 
ago a patent was issu� 
ed to a IIlaIl who had 
a hat-raising contriv
ance. By contracting 
the brows your hat 
would be automati
cally lifted in c a s  e 
you IlIet a lady ac
quaintance. For arm
less men this might 
1e a good thing. An
other inventor wants 
to go the Takamine 
process one b e t t er 
and give us a seaweed 
w his k Y . If that 
would not make us 
see . sea serpents, I 
don't k n ow wh a t  
rould. 

• If another patent-

"erlnt FIl:hts. THE GRANT MONUMENT APPROACHING COMPLETION. 

ed scheme works all 
right Oklahoma gen
tlemen won't make 
w o r k  for the St. 
Louis and Chicago 
coroners any more by 
blowing out the gas, Elaborate experi-

ments in aerial locomotion are in progress at Dune 
I 

platino-cyanide on alumUlum foil. Or coat the card or 
Park, Northern Indiana, near Lake Michigan, under foil with dilute flexible collodion, and sift the salt over 
the direction of Mr. Octave Chanute. The experi- it. I have used this method with Melckebeke and Van 
ments began two months ago. Since then the ma- Heurck's fluorescent salt, which appears to be an or
chines· have been reconstructed. Mr. A. M. Hering ganic salt of uranium. But in all cases success depends 
is assisting Mr. Chanute, and has invented a regulator, on finely powdering and sifting the (carefully dried if 
which is attached to the apparatus. Beginning necessary) salt. I use 120 to the inch.-Photography. 
September 1, a large number of flights have been made 
without a· bruise or a break. A distance of 300 feet 
has been covered, at the height of say 30 feet from 
the ground, with less jar and shock than a ride in a 
rubber tired carriage. Two men carry the apparatus 
up the sand hill. At a height of 35 feet up the machine 
is lrtt'U, and Mr. Hering fits himself under it and 
allows the wind to raise it. His arms fall,Over the bars 
provided. He makes two or three quick steps toward 
the lake, and the machine soars from the ground and 
darts through the air with a velocity described a<;! rival
ing that of an express train. The motion is horizontal, 
without any swaying motiou. To stop the machine, 
the operator moves his body tmough to tilt the appa
ratus slIghtly upward in front, when it coasts gradually 
and 'slowly to the ground. The experiments of Sep
tember 10 were considered unusually favorable, because 

.. ' .... 

A- Voice Crom Colorado. 

The SCIENTIFIC AMERICAN of October 10 contains a 
very interesting and finely illustrated article on " Tall 
Buildings of New York." Besides giving reasons for 
their erection, and much additional matter concerning 
their use and cost, it presents a table of acreage covered 
by them, from which we glean that there are over 87 
acres of floor space above the seventh story, 1� acres 
above the twenty-third story, and 0'02 acre on the 
twenty-ninth 1Ioor in that city. The tallest building is 
in Park Row-387 feet; six stories above the pinnacle of 
the spire of Trinity Church. . The SCIENTIFIC AMERI
CAN, by the way, is one of the most entertaining, as 
well as instructive, papers in the United States.-The 
Herald, Eaton,' Colorado. 

as the breath tilts a delicately balanced electrode and 
gives an alarm in the office of the hotel. There is a 
pneumatic sole for shoes to lessen the jar of walking, . 
and a process has been patented for weaving textile 
fabrics from thread spun from peat. A talking watch 
contains a miniature phonograph and cries out the 
hour when the stem is pressed. The idea of punching 
pin holes in eggs to keep them fresh by supplYing the 
contents with fresh air has been patented. A wash
able paper, from which writing in ink may be remov
ed after the lapse of any time, is made of rag pulp, glue 
and asbestos. The manufacture of it has been for
bidden in Germany, because it might help fraud. 
Another patent is for making gold leaf so thin that 
four million sheets are requu-ed for an inch thickness. 
This sort of gold leaf is deposited by electricity on 
sheets of copper and is quite transparent� 

., . , .  

MR. C. A. MIl:CHELL reports in the Analyst the re
sults of an analysis of human fat, according to which it 
consists of about seventy per cent oi liquid acids, ptblci-
pally oleic acid, thirty per cent of solid acids, probably 
palmitic, with small amounts of stearic and myristic 
acids, and traces of lower volatile acids. 

© 1896 SCIENTIFIC AMERICAN, INC.
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How &0 J"roiODIr Llfe.-

As the question of food enters so largely into the sub
ject of long and healthy life, some suggestions seem 
called for in regard to what may be considered most 
suitable for perso!ls of sixty and upward. It has been 
urged that a return to nature, or to the food which 
primitive man nourished his body upon, would be the 
right thing to do. Fruits and nuts appear to have 
been his dietary, and not flesh and vegetables. Oranges,' 
apples, grapes, figs, bananas, dates, prunes, peaches, 
and, in fact, all kinds of sweet fruits and tomatoes are 
good, because they are deficient in nitrogen and free 
from the earth salts of other kinds of food. Starchy 
foods are more difficult to dij!"est than fruits and meats. 
Nuts, such as almonds, Brazil nuts. filberts, walnuts, 
hickory nuts, and similar products abound in nourish
ment and furnish the necessary heat for the body. 
Eggs, fish, cheese, milk, especially buttermilk, and 
poultry of all kinds supply variety. Starch foods are 
clogging to the system, producing constipation. In
valids are always put upon toasted bread, because the 
heat acting upon the starchy portions turns it int.o dex· 
trine ; this, being changed to glucose by the action of 
the stomach, is easily disposed of. Glucose is the sugar 
of nature as found in ripe sweet apples and iu honey. 

Tea, coffee, wine, and beer, as well as all alcoholic 
drinks, are to be taken in extreme moderation, as they 
are mere stimulants and have no nutriment, or at least 
very little. Milk is a better drink. As every one knows, 
if you eat slowly, you do not need to drink at all. And 
that is one of the great advantages of a fruit diet. You 
get enough of the best quality of water distilled by nil.' 
ture in the fruit, w hich is also aperient and cooling to 
the blood, already too much heated by starchy foods. 
Exclusive vegetarianism seems to be injurious to the 
human system. But people who advocate a diet of 
fruits and nuts, omitting starch foods and too much 
bread, are not vegetarians ; for they 'get the heat and 
strength necessary for health from nuts, lean meats, 
lamb, veal, and young animals whose systems have not 
had time to get clogged with the objectionable earth 
salts. If fresh fruit cannot be obtained at all times, 
dried figs, raisins, and dates can be steeped in hot 
water and thus brought to an almost fresh condition. 
As for whole meal or Graham bread, the merit that it 
may have is offset by its irritating effects upon the 
stomach and intestines, produced by the indigestible 
bran particles. Sugar furnished by nature in the form 
of glucose is ready for assimilation ; on the contrary, 
sugar from cane, beets, maple, and sorghum is insolu
ble by the system until it has undergone the process of 
digestion, both in the stomach and the intestines. Now, 
as salt, pepper, and all irritants, as well as stimUlants, 
are goads to the nervous system, the human body, if 
treated naturally, does not require them. Animal in
stinct indicates the law of nature. Since Cuvier's time 
zoologists have been telling us that man belongs to the 
frugivorous animals. He is allied to the manlike apes, 
which live entirely on nuts and fruits, never eating 
other animals or cereals. 

Dr. DeLacy Evans in his book "How to Prolong Life" 
gives over twenty pages to tables of analyses of 
foods. As compared with the nourishment they 
give, fruits and nuts have the least proportion of 
earthy salts. Animal flesh comes next, then vege
tables, and fourth in rank we have cereals and 
pulses, which are shown to have the largest 
amount of the earthy matters. From the anaiysis 
we see that fruits as distinct from vegetables have 
the least amount of earth salts. We also notice 
that they are to a great extent free from the oxi
dized albumens - glutinous and fibrinous sub
stances ; and many of them contain acids-citric, 
tartaric, malic, etc. -which when taken into the 
system act directly upon the blood by increasing 
its solubility, by thinning it ; the process of circu
lation is more easily carried on and the blood flows 
more easily in the capillaries-which become less
ened in caliber as age advances-than it would if 
of a thicker nature. These acids lower the tem
perature of the body and thus prevent the wasting 
p rocess of oxidation or combustion in the system. 
Rice is easily digested and an excellent food, except 
that it abounds in earth salts. Fruits are not only 
digested in the first stomach, but they have a 
large part of their nourishment already in a condi-
tion to be absorbed and assimilated as soon as 
eaten. The food elements in bread and cereals 
have to undergo a process of digestion in the 
stomach, and then be passed on to the intestines 
for a still farther chemical change before they are of 
use to the human system. This is the great advantage 
of a diet of lean meats and fruits. 

Overwork is not expected from a stomach already 
jaded, and the nervous wear and tear of the organs of 
life are avoided. Distilled water should always be used 
both for drinking and cooking, if it can be obtained. 
Rain water, if filtered, is perhaps the next best, though 
not free from objections. Grapes, say numerous au
thOrities, act very much like mineral waters on the 
human system. But they are better, because at the 

- William Kinnear, In the North American Review, Aqnet. Condensed 
for Public Opinion, from whence onr copy. 

J c itutiffc �mttiCaU. [OCTOBER 31 , 18<}6. 
same time they nourish the body. Nutrition is in- I shown. While electricity dominated everything within 
creased, secretion promoted, action of the liver, kidneys, the building, the - cable men had an exhibit outside 
and other excretory organs improved, and the phos- which attracted much attention, a. mammoth cable 
phoric acid, of which they contain a considerable 
amount, acts favorably on all the bodily functions, es
pecially on the brain. As is well known, the sugar of 
the grape requires no digestion, but is taken almost at 
once into the blood. Dextrine from the grape promotes 
the secretion of pepsin and thus favors digestion. Most 
of the vegetarians eat grapes, though they may prefer 
pease. Stimulants often assist digestion, but that di
gestion is best which does not need them. 

• • • • • 

BULLETS FUSED BY IMPACT. 

Mr. H. L. Bridwell, of Cincinnati, sends us an inter
esting photograph, which we re
produce. He says : " This is a 
ball from a Springfield rifle 
pierced by a ball from a Krag
Jorgensen rifle (the new army 
magazine gun), and was picked 
up by Lieut. B. W. Atkinson, 
6th U .  S. Infantry, on the arl1lY 
rifle range near Ft. Thomas, Ky. 
(near Cincinnati). The 1 a r g e 
ball was buried in the turf dur-
ing rifle practice about three 
years ago, and has been struck 

and pierced by the steel·jacketed nickel-plated bullet 
of the new rifle, which has fused the two together by 
the heat. 

being the chief attraction. The papers were of great 
interest. 

• • • • • 

The Ocean MaU Service. 

Capt. Brooks, superintendent of the foreign mails 
service, has prepared a statement showing the number 
of trips made a year by the t;ansatlantic steamers, the 
average time occupied in each trip and the quickest 
time made in conveying the United States mails from 
New York to London and to Paris during the year end
ing July .1. The number of hours stated does not 
indicate the time consumed in the voyage only, but the 
period elapsing bet.ween the act.ual receipt of the mails 
at the post office in New York and their delivery at the 
post office in London or Paris. 

The statement of the quickest time made by the re
spective lines is as follows : 

Cunard (New York to London, via Queenstown).
Lucania, 11 trips, 157'1  hours ; Campania, 12 trips, 158 ' 1  
hours ; Etruria, 12 trips, 169 '5 hours ; Umbria, 13 trips, 
174 hours ; Servia, 2 trips, 201 hours ; Aurania, 7 trips, 
201 '9 hours. 

Hamburg. American (New York to London, via South
ampton). -Fuerst Bismarck, 7 trips, 170'3 hours ; Nor
mannia, 7 trips, 144'7 hours ; Augusta Victoria, 7 trips, 
178 ' 1  hours ; Columbia, 6 trips, 177'1  hours. 

White Star ( New York to London, via Queenstown). 
Teutonic, 1 3  trips, 170 '2 hours ; Majestic, 1 2  trips, 173 '6 

• ' . , • hours ; Germanic, 11 trips, 197 hours ; Britannic, 13 
AN OPTICAL ILLUSION. trips, 210'4 hours ; Adriatic, 2 trips, 232 '3 hours. 

The simple toy illustrated in the engraving has American (New York to London, via Queenstown 
printed on the underside the rather hi�h sounding and via Southampton). -New York, 15 trips, 172'1 

title " X Ray Machine. Wonder of the age ! "  But it iii>  hours ; St. Louis, 13 trips, 168 '6 hours ; St. Paul, 10 

neither an X ray machine nor a wonder. It is simply trips, 169 '7 hours ; Paris, 12 trips, 179 '2 hours ; Berlin, 
a reduced copy of an ancient trick. The two cylinders 3 trips, 218 '4 hours. 
mounted on the base with a space between them are North German Lloyd (New York to lJOndon, via 
perforated axially and are supposed to represent coils. Southampton). -Havel, 12 trips, 184'6 hours ; Lahn, 10 

When the eye is applied to the end of one of these trips, 183'1 hours ; Aller, 9 trips, 190 '5 hours ; Spree, 12 

cylinders, objects may be clearly seen through them, t�ps, 186 '1 hours; Trave, 8 tr�ps, 191 '5 hours ; Saale, 9 

and when a coin is slipped between the ends of the tr�ps, 196'3 hours ; E�, 5 t�IPS, 199 '7 ho.urs; Fulda, 4 

cylinders as shown in the cut, it offers no obstruction t.rIps, 201 '2 ?ours ; KaISer 'WIlhelm II, 1 trIp, 219 hours ; 
to the light. Objects can apparently be seen through I Werra, 1 trIp, 226 '7 ho�rs. . . 
the coin. Fig. 2 affords an explanation. The hole in General �ransatla�tlC (Ne� York �

. 
ParIS, VIa Havre) 

each cylinder is int.ercepted by a mirror arranged at an ' -�a Tourame, 10 tnps, 186 3 hours , �a Bretagne, 6 

angle of 45° with the axis of the cylinder, and in the tnps, 194 '1  hours ; L� Bourgogne, 12 trIPS, �99 '5 hours ; 
base are two mirrors arranged parallel with the first L� Champagne, 7 trIPS, 196 '9

. 
hours .; La Gascogne, 10 

two as shown. A hole extends downward from the trIps, 200 hours ; La N ormandIe, 7 trIps, 201 '6 hours. 
central hole of each cylinder, so that light entering at • • •  ' • 
one end of the machine is reflected downward at right Tidal and Sel81DIe Wave •• 
angles by ' the first mirror, thence forward by the Alluding to the recent disastrous storm on the Atlan
second mirror to the third, which throws it up to the tic coast, the New York Tribune remarks, in relation to 
fourth mirror, by which it is reflected to the eye. It what are termed tidal waves in connection with these 
will thus be seen that the light never passes entirely storms, that they were merely very high and stormy 
through the cylinders, and t.he observer does not see tides, swelled to unusual height and fury by the wind. 
through but around the coin. They inundated low-lying coast towns and swept away 

The old deVIce which preceded this was on a much some buildings. They differed in no respect. save 
larger scale, and was generally used in connection degree from the ordinary tides that daily flow and 

X RAY MACHINE WITH NO X RAY. 

ebb. Strictly speaking, every flowing tide is a 
tidal wave, and a mighty wave it is too, as it is 
seen in such places as the Bay of Fundy, or, still 
more notably, in the bore that rushes up the 
Amazon, the Hoogly and other rivers. 

The same name has sometimes been applied, 
with less propriety, to the most dreadful of all 
ocean phenomena, namely, the waves caused by 
earthquakes or submarine eruptions. Such was 
that at Lisbon, in 1755, which rolled up the Tagus 
forty feet high, and that on the coast of Peru 
in 1868, which carried the United States warship 
Wateree a mile and a half inland and left her 
there, stranded high and dry, and that on the 
coasts of Java and Sumatra in 1883, when the 
Krakatoa eruption turned day into night and 
reddened sunsets all over the world for weeks 
and months. Such a wave has this year raged 
upon the coast of Japan with a devastating 
fury compared with which the " tidal wave " 
on the Florida coast seems but a gentle summer 
surf. 

According to the official report of the Japanese 
government., there was no warning of this catas
trophe. The barometer gave no indication of 
trouble. The weather was fair, the sea was calm. 
A slight earthquake shock was felt, a common 
enough thing in that part of the world. Then a 
booming noise was heard a little distance out at 

with a brick, which, of course, had the same trans- sea, swiftly increasing until it was like the roar of 
parency as the coin. a dozen batteries of artillery. Then, in a moment, 

• f . , . 
Street Railway A 880clatl oll. 

The fifteenth annual meeting of the American !::iLl'eet 
Railway Association began at St. Louis, Mo. , October 
20. The Auditorium was used for the convention, 
and all of the space not needed for the seating of dele
gates and visitors was filled with a display of street cars 
and appliances. Everything pertaining to the busi
ness was on exhibition. Necessarily the electrical appli
ances formed the greatest part of the exhibition, the 
latest a.nd most novel developments in that Une being 

three waves rolled in, each from thirty to fifty feet 
high, one close behind the other. Within two minutes 
all was over. The coast was ravaged for more than 
200 miles. A score of ships were stranded far in
land ; as many towns and villages were wholly swept 
away, 12,000 buildings were destroyed, and 20,000 lives 
were lost. Scientists call that a seismic wave, as it 
truly was, having absolutely nothing to do with the 
tides, and being caused directly and entirely by seismic 
disturbance of the ocean bed. From such our coasts 
arO'l, ha�pily. exempt. 
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THE XIliETOSCOPE STEBEOPTICOli. less film is allowed to drop into folds in a box located 

(Continued from first page.) under the sprocket pulley, passing out of the rear up-
ture after another merges into the next, the sense of ward over pulleys, arranged above the tension spring 
motion is conveyed to the brain. Carrying out this plan fingers, downward between them again to the main 
with scientific accuracy is what the kinetoscope and pulley. 
similar machines do. Various projecting machines have Fig. 7 is a diagram of a film-moving mechanism of an 
been introduced under such names as the vitascope, the English inventor, Mr. Birt Acres, which has been suc
phantascope, cinematographe, kineopticon and bio- cessfully operated in London. 
scope, and have been in use in several of the variety The picture film is taken from an upper reel passed 
theaters of this city. Our illustrations describe more over a sprocket pulley downward through a retain
particularly the vitascope, said to be designed by Mr. ing clamp and over a second pulley at the bottom 
EdIson, but which is similar in detail and construction and winding reel. The film passes over both sprocket 
to the phantascope invented by Mr. Charles F. Jenkins, pulleys at a uniform speed, between a stationary and 
who has originated new ideas concerning the details of swinging clamp operated automatically from the shaft 
projection and of the mode of taking the original pic- of the shutter and holds the fihn stationary when the 
tures. Mr. Jenkins has furnished us with a series of opening of the shutter is behind the lens, during the in
photographs made with his camera, shown in our up- terval the picture is projected on the screen. The clamp 
per engraving. The various successive motions of is then released, then the pivoted lever below, with a 
.. practicing putting the shot " are shown in these fifteen roller on the upper end and pulled inward at the other 
pictures, and may be traced by beginning at the lower end by a spring, immediately takes up the slack (as 
left hand corner and reading upward for each column of shown by the dotted lines), and causes, by such sud
pictures. den movement, the bringing of the next picture into 

His device for taking the views is shown in Fig. 5, position. 
exterior Fig. 6. On a shaft is fixed a disk supporting There are several plans for making the quick change 
four lenses, and geared to the shaft is a smaller shaft necessary. That designed by Lumiere Brothers, of 
arranged vertically, engaging a bevel gear on t.he axis of France, is said to be one of the most compact. The fihn 
the film-winding reel. As the shaft is revolved by the is carried forward intermittently by a pawl and ratchet 
handle outside, the lenses are brought respectively be- movement. 
hind the opening in the front of the box and transmit The effeet of these enlarged pictures in motion on 
the momentary image, as they pass the opening, to the the screen is very pleasing and novel, those we have 
moving sensitive film going in the same direction as the !leen illustrating marching soldiers, rail way trains ap
moving lens and at the same speed, the exposed film at proaching a station, street epiwdes, ocean surf, 
the !lame time being wound up on the top reel. With Niagara Falls, bathing scenes, dancing girls, and the 
the !lame apparatus the positive pictures on a roll of life in aquariums being remarkably natural and 
film may be reeled off from one spool to the other, be- effective. 
ing projected by the electric light in the rear, and illu- Worked in unison with the phonograph, it may be 
minated by the rotating condensers, one for each lens, possible in the near future to reproduce an opera, 
to the eye looking through the lens aperture or upon a illustrating each movement of the actors, including the 
small screen, reproducing in sequence the motions as grimaces and peculiar expressions of their faces, as
originally taken. By this method the use of slitted sisting greatly ther�by the understanding of the phono
rotating disk shutters is avoided ; there is greater graphic music. 
illumination, more detail in the pictures and they may What other possibilities may be in store for these 
be made somewhat larger, which greatly assists in their twin instruments remains for future developments to 
better reproduction on the screen. determine. The kinetoscope stereopticon may cer-

The pictures are made at the rate of twenty-five to a tainly be set down as one of the novel improvements 
second, about three-quarters of an inch in diameter and for the year 1896. 
one-quarter of an inch apart, on a continuous sensitized • I e  I .  ' 

celluloid strip about one and a half inches wide, having RelDovable Bac k l llg for Dry Platee. 

perforations in its edges in which the sprocket wheels of The most common complaint, in reference to backing 
the projecting device engage. plates to prevent halation, seems to be the " messiness" 

Fig. 1 shows the complete projecting apparatus hav- of applying the mixture to the glass. Personally, we 
ing in the rear a compact Colt electric arc lamp, in front find none of this annoyance ; and we believe that 
of that a condenser, next in advance of that the ribbon others who have ever actually undertaken to back a 
picture film traveling from the upper to the lower reel, plate realize that there is really very little mess or 
and finally the lens for projecting the illuminated image trouble about the operation. The universal demand is 
on the !lcreen. On the rear, between the condenser and for a sort of removable backing that can be attached to 
film, ill observed the electric motor for operating the a plate in an instant and stripped off as quickly ; but 
feed mechanism. Fig. 2 is another view of the stand these, as a rule, are rarely effective. 
complete showing the resistance coil used to modify the The following plan, recommended by Dement jeff, 
strength of the current, running lengthwise between looks more promiSing than any other we have yet 
the two ends of the stand, switches, etc. , for regulating heard of : 
the application of the current. The film, after passing A sheet of glass is cleaned ·and talced, and the talc is 
behind the lens, is wound up on the reel below. removed from the edges to the width of about a quarter 

In Fig. 3 the use of the apparatus in a theater is of an inch. The plate is then coated with enamel col

shown. It is placed in a cabinet surrounded by cur- lodion and allowed to dry ; it is then placed on a level
tains in an upper gallery, the imagfls being thrown ing stand and coated with a 10 per cent gelatine solu
forward upon a screen erected on the stage. In pro- tion to which a little glycerine has been added. 
jecting pictures of this kind it has been usual to em- When this substratum is dry, the plate is coated with 

ploy shutters operating in unison with the movement colored gelatine, prepared as follows : 
of the picture ribbon, but after a series of experiments Twelve parts of gelatine are allowed to swell in 90 parts 
it was found the same effect of motion could be pro- of water, melted in a water bath, and then 8 parts of 
duced by causing the ribbon itself to have an inter- sugar and 80 parts of glycerine are added. The mix
mittent movement without the use of shutters at all, ture is then colored with aurine, chrysoidine, and 
which greatly simplified the apparatus. Allowing that methyl violet ; the following proportions being used : 
twenty-five images pass before the lens per second, it Gelatine solutlou (as above) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 parts. 

has been ascertained that the picture may remain sta-
Saturated alcoholic S?lutlon of :=�����: : " . : : : : : ' : : : : : .. 

tionary H of that interval and another picture sub- methyl violet . . . . . . .  . . . . .  � .. 
stituted in the remaining -h of the interval without The film will be in proper condition for use in about 
destroying the cor..tinuity of effect as observed by the two days, when it may be stripped from the glass and 
eye. The film-working device, based on this idea, wil l cut into suitable sizes. It is used as a backing, by 
be seen more in detail in Fig. 4. The electric motor merely squeegeeing into contact with the back of the 
operates a main shaft. to which is geared a worm en- plate with a roller squeegee. It can be easily stripped 
gaging a gear on the shaft of the main sprocket pulley after use, leaves no stain, and may be used again and 
that draws the picture ribbon downward at a uniform again.-The Amateur Photographer. 
speed. Back of this shaft may be seen the main shaft, .. . . , • 
i ntended to rotate rapidly, on the end of which is a MANY physicians, according to a lecturer on diet
d isk having a roller eccentrically fixed thereto. Just eties, are ordering thin bread and butter for delicate 
behind this is the standard, supporting spring tension patients, especially those suffering from dyspepsia, con
fingers through which the film passes. sumption, and amemia, or any who need to take on 

The operation is 88 follows : From the supply reel fiesh. This thin bread and butter insensibly induces 
at the top the picture ribbon passes downward persons to eat much more butter than they have any 
through the spring tension fingers behind the lens, idea of. It is extraordinary, !laYs tlie lecturer, how 
and, as it is drawn forward by the main sprocket short a way a pat of fresh butter will go if spread on a 
pul ley, is quickly pulled downward by each number of thin slices of bread. This is one advantage, 
rotation of the rapidly moving eccentric roller on and a great one, in the feeding of invalids, for they are 
the disk, which movement changes one picture ' thereby provided with an excellent form of the fat 
for another. The sprocket pulley meanwhile takes I which is so essential for their nutrition in a way that 
up the slack of the ribbon, so that at the next rotation ! lures them to take it without rebellion. But the thin 
the eccentric roller quickly pulls the film down and bread and butter has another advantage equally as 
makes the change. From the sprocket pulley the film great-it is very digestible and easily assimilated. Fresh 
is carried to the winding reel, operated automatically butter made from cream is very much more digestible 
from the main shaft by means of a pulley, or, when it when spread upon thin slices of bread than the same 
is desired to repeat the Bubject over and over, the end- amount of Cfe&Ul eaten as cre&Ul, per 118, would be. 
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The Seleutlftc Ame rlcau Su pplelDeut ae aD 
A rclu eoloclcal Jou l·ual. 

To the Editor of the SCIENTIFIC AMERICAN : 
Two large and well sustained literary societies in the 

city in which the writer lives were recently engaged in 
an antiquarian research of considerable range, and 
while in pursuit of authentic and up-to-date archreolo
gica.l matter, found that the SCIENTIFIC AMERICAN 
SUPPLEMENT afforded more news and more substantial 
information in that field of inquiry than all other pub
lications in America put together. 

Pages upon pages of its ample volumes, during the 
last twenty years, have been devoted to the most en
tertaining, not to say fascinating, descriptions and 
illustrations of discoveries in Assyria, Babylonia, Egypt, 
Yucatan, Peru, Mexico, and indeed in every land in 
which the archreologist has delved to reveal the treas
ures of his science or lift the incubus of error and 
doubt from the pages of history. 

More than fifty articles have appeared in the SuP
PLEMENT on Egypt alone within the period named, 
and on other fields in similar proportion. Has this 
�enerous and persistent labor in the dissemination of 
knowledge been properly appreciated or encouraged ? 
It is hoped that the rapidly increasing interest in 
archreological studies during the last few years will 
soon bring the deserved reward and stimulate further 
effort in popularizing a science by whose lamps only 
can we learn what man is by what man has been. 

I have a hundred volumes of the t,hree editions of 
your journal, all bound and convenient for reference, 
and find that no cyclopedia is equal to them. 

Defiance, O. CHARLES SEYMOUR. 

NO li-co nductive Glalle. 

The Illustrirtes Fachblatt notes a new variety of 
window glass invented by Richard Szigmondy, of 
Vienna, the peculiar virtue of which is its non-conduc
tivity for heat rays. It is stated that a light of glass a 
quarter inch thick absorbs 87 to 100 per cent of the heat 
striking it, in contrast to plate glass, which absorbs 
only about 5 per cent. This glass is to give us a win· 
dow which will keep our dwellings warm in winter and 
cool in summer, and be especially adapted to skylights, 
etc., and also to blue glass spectacles for the use of fur
nace men. In noticing this invention, it might be well 
to call attention to the peculiar conducting power of 
ordinary glass, which would seem to render Szigmondy's 
glass an impossibility in some of its clailns at least. If 
we stand by a window on which the sun shines, we may 
feel the warmth of the sun, but if we touch the window 
pane, we find it cold. If we now take a light of glass 
and place it between us and an ordinary open fire, it 
will screen us from the heat, but will become rapidly 
heated itself. In the first case it transmitted most of 
the heat, and in th e latter it absorbed. Plate glass 
may absorb but 5 per cent of sun heat, but it absorbs 
94 per cent of heat from a source of 400·. In general it 
might be stated that glass transmits the luminous heat 
rays, and absorbs the non-luminous rays, and this is 
why a light, sunshiny room is so warm in winter. The 
glass transmits the heat of the bun and absorbs the 
heat of the fire. If Szigmondy's glass is opaq ue to 
luminous rays, it will keep a house cool in summel', bUl 
tend to make it warmer in winter, as glass non-conduct
ive at one time is non-conductive at all times. We 
should be interested to know of the satisfaction it gives 
in actual use. .. . . . . 

How Gold wall DepoeUed. 

An exhibition of the greatest interest to mineralo
gists and practical miners in relation to the much 
argued question 88 to how gold was originally deposit
ed in Il.uriferous quartz is reported from the Imperial 
Institute at Edinburgh, Scotland, says the Eiectrical 
Age. J. C. F. Johnson, of Adelaide, Australia, who 
has given great attention to the subject, exhibited 
specimens of non-gold-bearing stones in which he has 
artificially introduced gold in interstices and on the 
face in such a manner as to defy detection, even by 
skilled experts. Some of these specimens were shown 
privately to several distingUIshed geologists, who ex
pressed great surprise at the remarkable character of 
the exhibition. The discovery, some years ago, that 
gold could be induced to deposit from its mineral salt 
to the metallic state on any suitable base, such as iron 
sulphide, led Mr. Johnson to experiment with various 
salts of gold, and by which he has produced most nat
ural looking specimens of auriferous quartz from stone , 
which from previous assay contained no trace of gold. 
Moreover, the gold, which penetrates the stone in such 
a thorough manner, assumes some of the more natural 
forms. In one specimen shown the gold not on l y  
appears on the surface, but penetrates each o f  t i l t' 
laminations, as was proved by breaking. Wh ile this 
knowledge of how gold was probably deposited Illay 
help to suggest how it may be economically extracted.  
the thought also occurs what a power for harll l  it 
would be, in unscrupulous hands, for the fraudulent 

. . saJting " of mines. 
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TIlE MILK INDUSTRY. 

The rural industries which have their bases in milk, 
although necessarily few, are very important. In por
tions of the country where the land is fertile but un
tillable, farmers own large herds of cows which roam 
the hills and dales, and whica constitute the chief 
source of revenue. This state of things exists in some 
portions 0 f almost 
every State, and it is 
interesting t o  note 
the improvements in 
dairies and d a i r  y 
products. The farm
ers, instead of setting 
the milk to allow 
the cream to rise, 
carry the milk frOID 
one to four miles to 
a creamery, where 
they sell it for so 
much a pound. 

The first of our en
gravings shows the 
exterior of 0 n e of 
these establishments, 
the other the inte
rior. The farlllers, in 
a long train, stand 
waiting to dispose of 
the milk and to re
ceive the skimmed 
milk. The illustra
tion shows a farmer 
receiving h i s  pro
p o r t i o n  o f  t h e  
skimmed milk from 
the tank on the roof 
-after having emp
tied his cans into the 
weighing t a n  k on 
the scales standing 
on the platform in 
the doorway. The 
cans are lifted by the 
a t  t e n  d a n  t of the 
creamery by means 
of a small crane, and 
while in an elevated 
position their contents are poured into the weighing 
tank. 

Within the building, as shown in the second engrav
ing, is placed a large tank not unlike a huge bath tub. 
Into this tank the milk is allowed to flow after it has 
been weighed. At the side of the tank is located a 
double steam pump which pumps the milk from the 
tank into a small reservoir raised four or five feet frOID 
the fl o o r .  At the 
side of the milk tank 
and near the reser
voir is placed the 
separator, a very in
teresting p i e  c e of 
mechanism, w h i e  h 
separates the cream 
frolli the milk and 
also removes the im
purities. T h e se
parated milk flows 
i n t o  a t u b  f r O ID 
which it is pumped 
to the tank on the 
roof, while the cream 
fl 0 w s through an
other d i s c h a r g e 
spout into the cream 
can. The machine 
is unerring i n i t s 
operation, throwing 
off one-tenth of the 
volume of the milk 
as pure cream and 
n i n e - t e n t h s as 
skimmed milk. To 
maintain a constant 
supply to the separ
ator, the small reser
voir receives a sur
plus of milk which 
flows back into the 
large t a n k .  T h e 
bowl of the separator 
which receives the 
milk is mounted on 
a vertical shaft, to 
the l o w e r  end of 
which is directly con-
nected a steam turbine. This turbine makes 6,500 re
volutions per minute. At this enormous speed the 
cream is rapidly and completely separated from the 
milk by centrifugal force, the milk going to the 
outside of the bowl, the cream being discharged 
from the inner portion of the bowl. This machme is 
capable of separating 3,000 pounds of milk per hour. 

The milk is brought to the creamery between the The (�zar'8 Imperial  ·"raln. 
hours of 4 and 8 or 9 in the morning, and after the day's The imperial train of the Czar of Russia is one of 
work is done the machine is taken apart and all the the finest specimens of car building which Europe has 
pieces, including 42 cones contained in the bowl, are ever been treated to the sight of. It was begun in 1892 
thoroughly scalded and cleaned. l'he cream is taken at the Alexandl'ofsky works, which are located near 
to a dairy and converted into fine butter. In the case St. Petersburg, a nd was completed in 1894. As the 
here illustrated the creamery is one of four which sup- ,  gage of Rmssian railways is different from that in other 

BRINGING MILK TO THE CREAMERY. 

ply the dairy. The creameries are so located as to 
accomlllodate the greatest number of farmers. The 
skimmed milk is taken a way by the farmers and used for 
feeding calves and hogs. '.rhe creamery naturally does 
the greatest amount of work during the summer 
months. The alDount of butter made in the summer 
months from the cream furnished by four such cream
eries is as follows : May, 50, 751 pounds: June, 62,661 

INTERIOR OF CREAMERY. 

countries of the Con
tinent, special trucks 
were biIilt to admit 
of being used on rail ' 
ways outside of Rus
sia, the change being 
quickly e ff e c t e d .  
TJle train has been 
u s e  d considerably 
since it was built, 
and this last journey 
of the Czar is pro
b a b I y the longest 
trip in which they 
have taken part. In 
.Russia a train iden
tical with this as to 
the exterior is ' used. 
The two trains are 
changed at various 
points on the road, 
so that it is impos
sible to tell in which 
train the sovereign 
travels. This is ren
dered necessary by 
the d a n g e r  from 
Nihilists. The train 
is composed of eleven 
cars, and is 990 feet 
long, the largest car 
being reserved for 
the dil.ing room and 
the saloon, which is 
b e a u t  i f u l l  y deco
rated with rich bro
cade and contains a 
religions p i c  t u I' e . 
The dining room is 
somewhat simpler, 
but the whole train 

is an example of the most rigorous attention to the 
smallest details. ThE' service of the train is in the 
hands of twenty-six persons, under the charge of the 
<,hamberlain of the Czar. Special attendants are em
ployed to care for the Czar's train. Compartments for 
sleeping are provided, so that the entire force can rest 
at some period of thE' day if long journeys are to be 
made. The car body is high above the rails, so that 

steps are let down 
WhE'Il stops are made. 
The entire train is 
lighted by electricity 
generated by a spe
cial plant on one of 
the cars, the capa
city of the system 
bE'ing two hundl'ed 
lamps. The boiler 
to supply the light
ing engines is in the 
same car and also 
serves to heat the 
train. Each car of 
the imperial service 
has a I s o  its own 
heating system. The 
c o o  k i n  g arrange
ments are perfect, a 
s p a c i o u s  g a l l e y  
being p r o  V 1 d e d . 
Most of the cars are 
corridor cars, so that 
it is impOSSIble from 
the outside to tell 
where the Czar is at 
any one t ime. I n  
case of a breakdown ,  
a small shop stocked 
with t o o  I s is pro
vided. 

--_ . . .. ---
ACCORDING to re

searehes on tungsten, 
by M. H. Moissan, 
the pure metal is 
readily obtained by 
the I' e d u c t i o n  of 
tungstic acid with 

pounds; July, 55,254 pounds: August, 58,660 pounds ; carbon in the electric furnace. With a large excess of 
September, 54,840 pounds. carbon the carbide CW. is formed, which, in the fused 

The creamery which we illustrate is located at Mid- state, readily dissolves more carbon, graphite crystalliz-
dletown Springs, Vt. ing out on cooling. Pure tungsten can be readily 

• ' . '  • filed and forged, it welds easily, has no action upon a 
MARSEILLKS has j ust finished its drainage system on 1 magnetic needle, and bas a melting pomt higher than 

the model of that of Paris, at a cost of $4,600,000. chromlUlll and Illolybdenum. 
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THE RUINS OF EUYUK, CAPPADOCIA. the soil of the eminence is not, aside from a. little pot- I preservation, since it has greatly suffered from the in-

On May 28, says Madame B. Chantre (in her " Souve- tery, very rich in antiquities. On the contrary, in the stallation in the vicinity of a laundry, in which the 
nirs of a Voyage through Cappadocia"), we approached immediate vicinity of the tell the plow sometimes Euyuk women use their tongues and beaters with equal 
Euyuk or Oyuk of Aladja, the first halting place of our brings to light the debris of one of the most archaic in- ardor. The last bass reliefs are in this laundry, and it 
archreological campaign. It was in a pouring rain dnstries, in which must be seen the vestiges of the is not convenient to visit them. This series represents 
that we perceived the eminence upon which stands the Pterian town. a procession, also directed toward a seated �oddess that 
present village, improperly called Euyuk, since in While we were taking photographs and squeezes of corresponds to the bull in the other. The goddess, who 
Anatolia the name of .. euyuk " is given to what the everythin� that appeared interesting to us among the is genuinely Hetean, holds a cup or a flower in her 
Arabs call " tell." We made a tour in order to find the curious scenes of the bass reliefs, fifty men armed with hand. The defaced state of the sculpture renders the 
ornamented facade or grand entrance, of which we picks and shovels were digging up the door sill and the determination of it difficult. H ere, again, we have a. 
saInted the sphinxes-the enigmatic g'uardians of the rock-encumbered space that formed the vestibule. The suite of eunuchs and priestesses in the performance of 
temple or palace erected here by men whose nallles and absence of a crowbar rendered the displacement of mysterious rites defiling before our eyes. Whither are 
epoch archreologists are not yet sure of having found. these heavy stones very difficult. Let us now examine they going ? What divinity, good or bad, is sym bolized 
However this may be, these remains of an unknown the bass reliefs, which are still aligned quite regularly by this seated woman, whose head is almost like that 
and strange civilization are ()f a cat ? 
well calculated to strike the The sphinxes that consti-
imagination and excite the tute the jambs of the grand 
sagacity of savants. entrance are standing, and 

Let us recall, in the first not seated. The headdress 
place, that we are here in and paws are not Egyptian. 
the district known among They have nothing of the 
the ancients by the name of type of the sphinxes of 
Pteria. This poor a n d  Egypt, and reflect merely 
small canton of ancient a vague reminder thereof. 
Cappadocia does not at pre- One of them bears upon the 
sent bear any particular internal face a bicephalous 
name. It is comprised in eagle-a strange bird that 
the sandjak of Yozgat. By seems also to have a very 
its naturally strong situa- H e  t e a  n character. The 
tion and by the difficult eagle must have supported 
access of i ts gOl'ges, this a pries.t or a god upon its 
Pteria has been regarded outstretched wings, since 
by certain travelers as a we still see a t.race of two 
sort of redoubt  and natural shoes with recurved points 
fort : e�s. The brief descrip- and the tail end of a long 
tion left by Herodotus of robe. Near this symbolic 
the region where the battle bird there are some hiero-
between Crresns and Cyrns glyphics, of which we ob-
took place seems also quite tained squeezes. 
justly applicable to t h i s  Our excavations, which 
country. It was CI'resus, were made in the interior 
the Lydian king, who des- part, forming a vestibule, 
troyed the cities of Pteria, showed us that the latter, 
upon the site of which the provided with walls to the 
ruins of Boghaz-Keni and right and left, tel'lliinated 
Euyuk are found. in a second door formed of 

There rose, then, of old, two jambs of small dimen-
upon this latter point, an sions, whose external face' 
artificial hill. Upon this b e  a l' i n g a rou/rh hewn 
eminence, a sort of vast sphinx, was turned toward 
platform analogous to the tilE' palace or temple itself, 
tells of Assyria and Baby- and contrary to the first 
Ionia, there was construct- ones, which look toward the 
ed a temple or p a l a c e  plain.  'l'he internal face, 
whose present ruins were looking toward the vesti-
discovered by Hamilton, bule, bore a warrior with a 
and finally v i s  i t  e d by short tunic, a round cap and 
Messrs. Perrot, Guillaume, recurved shoes. 
and Delbet. A view of the U n f o r t u n a t e  l y ,  these 
eminence and the trenches sculptures, w h i c h  w e r e 
that he dug there promptly buried under the earth, 
confirmed Mr. Perrot in the were defaced, and especial-
opinion that he was in the ly so friable that the pick 
presence of a tell analogous broke the cap and ankles 
to those of Mesopotamia, and mutilated the p o o r  
and under which Khorsa- guard ill measure as it ex-
b a d ,  Kouyoundj ik a n d  humed him. From t h e  
Nimrod were found buried. debris collected in the black 
AC',cording to him, the edi- and humid earth of our 
fice was a palace construct- excavations, it seems that 
ed after the plans of a at the side of each jamb, to 
l'(inevite one for some Cap- the left and right, in the 
padocian prince. space that connected it with 

At present, only one ofthe the wall of the vestibule, 
four faces of this tell is orna- t here was placed another 
mented, and this is regard- bass relief representing a 
ed as the grand entrance of second guard identical with 
the palace. This southern the first. Upon the whole, 
door, with its jam bs formed it is our opinion that thiS 
of two rudely sculptured second door, which gave 
sphinxes, :l long with the access to the closed part of 
row of bass reliefs that ex the edifice, was guarded by 
tends to the right and left, four human figures, two to 
still offers a majestic en- the right and two to the 
semble. 'fhere was here, in. left, representing archers 
deed, an entrance worthy of BASS RELIEFS AlID Rl1I1iS OF EUY1JJt or other soldiers. 
a royal palace ; but, this Beyond this door our ex-
facade excepted, the tell seeuts to llonceal no other doors. to the right and left of the grand entrance. It would I cavations yielded us nothing further. It would seem 
nor any walls nor any traces of construction whatever, seem from the arrangement of the �cn lptllred hlocks I as if the important work of decoration had stopped 
either in its other faces or upon the esplanade occu- that the series to the left, all of whose scenes point in there, and that the tell, ready to receive an edifice, had 
pied by the present village. Aside from quite a thin the same direction (save the first bass relief of the en- never supported anything else except the present miser
stratulll of dust derived from the modern habitations, trance, representing a bull standing upon a sort of alt.ar), able Village. 
the tell is formed of light earth, and not of a mass of must be interpreted as a procession going to meet the To what race belonged the Hetean people to whom 
ashes or of dust resulting from the crumbling of baked sacred bull. A number of priests and animals on the these sculptures are attributed and who have been 
bricks, as in the palaces of Mesopotamia. march seem to announce a religious ceremony during identified with the Khetas or Hittites of the Bible ? 

Our impression is that the construction of an edifice, which a goat is to be sacriflced. It is not impossible Now, according to the researches that have been made 
palace or temple was undertaken at this point, but that the Heteans gave a place of honor in their pan- by the erudite, it would seem that the Hittites were 
that it was never finished. U pon the esplanade, in the theon to the bull (the symbol of strength), whose wor- neither Aryans nor Semites. The type figured both 
interior of the village, there lie here and there a few ' ship reigned in all antiquity in Asia Minor, especially upon the Egyptian monuments and upon their own 
blocks of stone designed for sculpture, and especially in Cappadocia and the Sicilian Taurus. All these bass reliefs confirms this opinion and gives the H eteans 
two rough hewn lions that must have been left by the : scenes, the animals and the personages, are very real- in all likelihood a Turanian origin. To j udge from 
workmen just as we find them. istic. their beardless faces, plaited hair and heavy a.'lpect, 

From the opinion of all the inhabitants, it seellls that I The series to the right is not in so good a state of they were probably a. people of Mongolian origin. The 
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Heteans were never handsome, but their type became 
necessarily modified through the ages, and where they 
have come into contact with Semitic peoples they have, 
to a greater or less extent, taken the impress thereof. 
It results from the deep studies of which the Heteans 
have been the subject that at an epoch anterior to that of 
the organization of the Hebrews into a nation, and even 
anterior to the conquest of Canaan by the Israelites, 
they played an important part in the great strifes with 
the Egyptians. The Heteans and Amoreans appear to 
have been intimately connected in the mountains of 
Palestine. 

SanUary BlIgh.eerl llg. 

The existence of a separate body of professional men 
devoted to sanitation is one of the evidences of the im
proved conditions under which we live. There was a 
time, not so distant but it is well within the lIlemory of 
lIlany people living to-day, when the profession of sani
tary engineering as such did not exist. The architect 
who designed the homes, ttnd the engineer who looked 
after the cities, were supposed to provide for the com
fort and convenience of the householders; but the idea 
of a separate profession, whose duty it should be to ad
vise upon those features of a house or a city which con· 
cern the health and cleanliness of the people is modern, 
and has only taken practical shape of recent years. '.rhe 
growth of this branch of engineering is not due to any 
deliberate effort to create a separate profession ; but 
rather to the growth of intelligent knowledge of the 
laws of sanitation, and the demand of the public that 
these laws shall be followed in the construction of their 
homes, and is olle thus affecting their municipal well
being. The public enlightenment has come as the re
sult of the teachings of science and bitter experience. 
While medical men h 'tve been urging the need for pure 
water supply, good drainage, and abundant ventila
tion, the scourge of epidemic has descended with a ter
rible persistency to indorse their teaching. The board 
of health, with its statistics of sickness and mortality, 
has proved to a demonstration that there is an intimate 
relation between a city's drainage and its death rate, 
and that hygiene and health go hand in hand. 

ing stable or burial grouhd. To-day the water supply 
of a great city is gathered high up among the hills, at 
the uncontaminated headwaters of the rivers. The sup
ply is frequently impounded at a point from fifty to one 
hundred miles from the city. New York City draws its 
supply from the Croton River, forty miles distant : 

It is probably in the train of its adoption by the Tur
coman emirs that the doubleheaded eagle, set apart 
from the remotest antiquity for the divinities and kings 
of the Hetean nation, was brought home hy the cru
saders in the fourteenth century. It is thus that it be
came the emblem of the 'empire of Germany, and later 
on that of the empires of Austria and Russia, perpetu
ating in this way its high symbolic destiny through the 
ages. 

One of our interesting discoveries at Euyuk was that 
of two stones bearing Phrygian inscriptions, the longest 
that are known after that of the tomb of Midas. 

• 1 • • 
NOVEL USE OF THE TELEPHONE. 

On the occasion of the celebration of the twenty
fifth anniversary of the Chicago fire in Chicago, on 
October 9, the telephone transmitter was brought into 
use in rather a novel way. 

At the telephone building, 203 Washington Street, by 
which the procession passed, were fixed four long dis
tance transmitters b e h i n d 

The birth of the present movement in favor of im· 
proved sanitation took place within the present half 

Liverpool has its Vyrnwy reservoir situated seventy 
miles distant among the Welsh hills, and to the south 
of Vyrnwy it is now proposed to create enormous re
servoirs for the supply of London, and build some two 
hundred miles of aqueduct to carry the water. 

Closely related to the water supply is the matter of 
house and city drainage. Open plumbing and self
flushing closets have been the death blow to many 
diseases which formerly lurked in inaccessible drains, 
and the pernicious, boxed up closets of the last genera
tion. It used to be that the periodical return of sick
ness to a home would be ultimately traced (as well it 
might be) to " defective drainage ; "  and the general 
tearing up and reconstruction which followed was but 
a half cure for defects which called for an abundant 
flushing with water, that the city's limited supply was 
unable to give. And the reform which has purified the 
house has extended to the city. The cesspool is grow· 
ing mercifully scarce (at least in America and Eng· 
land), and the public are fast awakening to the fact 
that the discharge of sewage into a river is fraught with 
danger to every city or hamlet that is built upon its 
banks. The triumphs of sanitary engineering are no
where more manifest than in those elaborate plants 
which have been established for the purification of 
sewage and the recovery of its organic matter as a valua-

ble commercial product. 
Side by side with the im. 

provement of drainage and 
water supply, has come a bet. 
ter knowledge of the laws of 
ventilation and i m p  r 0 v e d 
methods for securing it. The 
low ceilings and cramped pass
ages of the last generation have 
given place to lofty rooms and 
commodious halls. Time was 
when in designing a house the 
provision of sleeping accom mo
dation was almost an after
thought. The j unior members 
of a household were crowded 
into small, stuffy rooms, and 
the domestics found a couch 
where they cou ld-generally 
in small attics tucked away in 
the angles of the roof. But 
improved sanitation may just
ly claim to have changed all 
that, and in addition to remov_ 
ing the noxious gases which 
arose from defective drains, 
it h8.'1 taught the need for large 
airy, and wholesome sleeping 
rooms. We find to-day that the 
bedrooms are among the finest 
in the house, lofty, well light
ed, and with means for. regu
lating the temperature in the 
winter months. 

large sound collecting fun
nels, similar to those used on 
phonographs, two or three 
being attached to the balcony 
of the building and one sus
pended by wires over the 
center of the street, as shown 
in our illustration, said to be 
nine feet long and four feet in 
diameter at the large end. 
Above this was suspended the 
banner on which were the 
words, " Your cheers here will 
be h e a r d  throughout t h e  
Union."  All of the transmit
ters were operated by storage 
batteries, and were connect
ed to long distance wires lead
ing to New York and the most 
distant points west. For five 
hours and a quarter the pro
cession passed under this trans
mitter, and a continual stream 
of music from the different 
bands, combined w i t  h the 
cheers of the processionists 
and "'pectators, was sent over 
the wires, going to New York, 
Boston; Philadelphia, to Can
ton, Ohio, the home of one 
of the presidential candidates, 
and to many other places. On 
seeing the banner over tho 
transmitter, the approaching 
drum major of each band 
would change the rattle of 

A TELEPHONE STREET MUSIC TRANSMITTER, CHICAGO CELEBRATION. 
In thus reviewing the pro_ 

gress of sanitary engineering, 
it must be borne in mind that 

drums to some pleasing patriotic air, to be heard by ' century, and indeed its best work has been done in the 
the many listeners in distant cities. In this city and past twenty-five years. This is clearly evident if we 
other eastern points it is said the words of the cht'Ars cO'!l,J?are the average dwelling of t�e ear�ier period wit? 
as well as the music of the band was plainly heard. the average house of to-day, espeCIally If the comparl-

Probably no event. was ever before so widely distri- son be made in the homes erected for the middle 
buted by means of the telephone. This event recalls to and working classes. Household conveniences, which 
our attention the difficulty experienced in the early were then to be found only in the homes of the rich, 
days of the telephone, before the time of metallic cir- are now at the command of the laboring man, and it 
cuits, when a successful effort was made to transmit the will soon be a rare occurrence for a cottage to be built 
sermon of Henry Ward Beecher from the platform of which does not contain a bathroom, open plumbing, 
Plymouth Church as far as Elizabeth, New Jersey, by and a heater in the basement. 
means of two Blake transmitters affixed to the pulpit, Of all the sanitary improvements affecting the public 
a distance of but fifteen miles, over an ordinary tele- health in cities, there is none to equal that which has 
graph wire. The transmission of the Chicago cele- been made in the matter of water supply ; for while it 
bration so readily as has been stated is a striking ex- I is true that open plumbing, improved closets, and the 
ample of the remarkable progress that has been made in domestic . bath are vital to pu blic health, it must be 
the art of telephony within a decade. We are indebt- remembered that their existence is only possible where 
ed to the Western Electrician, of Chicago, for the use of there is an abundant supply of water. It is in the 
the illustration. The small picture in the corner is of volume as well as in the quality of water supply that 
the press review stand, at which a transmitter was also we have advanced ; and the one was as necessary Ili:l 

located. The arrangements for transmitting the sounds the other. 
were made by S. G. McMeen, engineer of the Central The higher death rate of former years was largely due 
Union Telephone Company, and the Chicago Tele- both to the scarcity and the impurity of the public 
phone Company. water supply. It frequently happened that this supply 

• , • , .. was pumped from an adjacent river, that was carrying 
THE British consul-general at Frankfort, in the course the drainage of towns and villages which lay nearer its 

of his latest report, states that the cost of a civil engi- source. The water was distributed to the city mains 
neer's course, including that of living, is es1!i.mated at without sufficient filtration, and to the chemical im-
6, 000 marks for four years. At other German univer- purities was added a larger or smaller amount of or
sities the cost would be somewhat less, but the differ- ganic matter, which was an easy breeder of typhoid and 
ence would not be very great, for the main item-the kindred diseases. River supply was supplemented by 
cost of living-is very much the same in all university so-called wells, which were often mere cisterns for the 
towns. Foreign students often prefer the smaller uni- catching of surface rainfall, and such filth as might 
varsities, especia.lly those in South Germany. enter by seepage from adjacent sewers or the neighbor-

its benefit is not merely a negative one. It has diminish
ed the amount of disease, and it has cut down the death 
rate; but, over and above this, and perhaps greatest 
blessing of all, in purifying and sweetening the sur
roundings of their daily life, it has brought a perma
nen:.ly bettered condition of morals and character to 
mankind at large. 

• • • • 
The 'relit oC the Lon� Rallge. 

In order to test the efficiency of infantry fire at long 
ranges under certain circumstances, an experiment was 
made in Switzerland by firing from the hamlet of Rep· 
lands, at an altitude of 3, 760 feet, at a surface of snow, 
about a mile and a quarter off as the crow flies, at the 
foot of the Mont de Baulmes. The target was a rect
angle 165 feet wide by 200 feet deep, sloping at an 
angle of 10 deg. , and was marked at the four corners 
by flags, and rendered more conspicuous by a piece of 
black cloth, 8 feet by 10 feet, spread at the base of the 
rectangle. Fourteen medium shots were told 'off to fire 
independently a total of 500 carefully aimed shots within 
sixteen minutes, between 2: 15 and 2: 31 P. M. , the wea
ther being very fine, with bright sunshine and a dry 
and perfectly calm atmosphere. The thermometer in
dicated 20 deg. Fahrenheit. The snow was hard frozen, 
smooth, and free from any mark, and the slightest graze 
of the surface was distinctly visible, so that every hIt 
could be clearly traced. It was found that out of the 
500 shots, 338, or 67 per cent, had hit the target, besides 
twenty which had struck above, and twenty-six which 
had struck below the rectangle, within a radius of 
about 30 feet. The remaining shots struck within about 
100 yards, either short or over the target, while a very 
few had deviated sideways.-La France .Militaire. 
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OCTOBER 3 1 ,  1 896., 
A DAIMLER HORSELESS CARRIAGE. 

The horseless carriage shown in the accompanying 
illust.ration formed part of the exhibit of the Daimler 
Motor Company at the recent exhibition of the Ameri
can Institute. It is arranged to carry four persons, 
and it is driven by a Daimler motor at speeds of six, 
ten, fourteen, and eighteen miles an hour. The motor 
is carried in the 
casing w h i c h  is 
seen at the rear 
of the carriage, 
and is completely 
i n c l o s e d .  The 
t a n  k s  a r e  ar

ranged 0 n e on 
each side of the 
motor, and as this 
work is painted 
with t h e  s a m  e 
high finish which 
characterizes the 
whole carriage, it 
harmonizes w i t  h 
the general de
sign. 

' .. b e  F r e n c h  
Horaele.a Car
riage Race. 

The third annu
al horseless car
riage r a c e  from 
Paris to Marseilles 
and back-a total 
distance of 1,073 
miles-was start
ed on the 24th of 
S e p t e m  b e r. In 
pursuance of the 
programme, a 1 1  
t h e  c o m p e t i n g  
autocars started 
at n i n e o'clock 
from the Arc de 
Triomphe, and proceeded in company to Versailles, 
from which the final start took place at eleven. Thirty
two autocars put in appearance, of which only two 
had steam power, the .rest using petroleum. The race 
was finished on the 3d of October. The first vehicle 
to arrive was the motor tricycle of M. Michelin, the 
time being sevl'lnty-two hours. In the -SCIENTIFIC 
A MERICAN SUPPLEMENT for the current week will be 
found a full account of the race reported by the Engi
neer, of London. 

. '  . . . 
A GASOLINE INSPECTION CAR. 

Railroad men, who have been accustomed to do their 
inspection on the common type of inspection car, will 
appreciate the appearance of a light, porta.ble car that 
is driven by a mo
tor and will save 
the hard labor of 
" p u m p i n g "  by 
hand a n d  foot. 
T h e  inspection 
car shown in our 
e n g r a v i n g  i s  
m o u n  t e d  on a 
light iron frame, 
which has a roller 
bearing upon the 
axles. The front 
seat, w h i c h is 
lal'ge enough to 
carry t h r e e  in· 
spectors, is mount
ed on easy springs 
and is provided 
with a foot rest, 
which is bolted to 
the bottom of the 
seat. T h e  seat 
for the driver is 
placed above the 
rear wheels, and 
beneath it, one on 
each side, are the 
two tanks for fuel 
and water. '.rhe 
motor, which is of 
two horse power, 
is carried in a box 
casing behind the 
rear eeat. 'l'he car 
is regulated f o r  
two speeds, seven 
and fifteen miles an hour. The car and motor are built 
by the Daimler Motor Company. 

• • • • 
A DISPATCH from Zermatt, Switzerland, dated Sep

tember 1 1 ,  states that Prof. Grunert, while ascending 
the Lyskamm with two guides, fell from a glacier and 
was killed. 

Jtitutifit �tUtritJu. 
Tile Free Determination of Minerai •• 

The Colliery Engineer, with commendable enterprise, 
offers to name minerals for its subscribers. The SCIEN
TIFIC AMERICAN has been doing this for many years. 
Correspondents have not, however, used sufficient care 
in selecting and marking specimens. The following 
excellent rules, which must be observed by those send-

A DAIItILER HORSELESS CARRIAGE. 
ing minerals for determination to the editor of the 
Metal Mining Department of the Colliery Engineer, 
apply with equal force to the correspondents of the 
SCIENTIFIC AMERICAN. 

" Specimens of rock must not be less than one inch in 
diameter. Smaller pieces are generally hard to deter
mine. Fresh specimens of rock are more determinable 
than rusty, oxidized, or weathered samples ; as a rule, 
therefore, it is well to chip off a fragment a few inches 
or even a foot or more below the weathered surfaces, 
where the rock appears fresh, and the crystals compos
ing it are sharply defined. There are some cases, how
ever. where a weathered surface shows the constituent 
crystals better than the interior of the rock. The 
sender should accompany the specimens with a letter 

. A GASOLINE INSPECTION C�. 
describing the locality, the mode of occurrence of the 
rock and other facts. For example, he should state 
whether the sample came from a dike cutting through 
other rocks and apparently of igneous and eruptive 
origin ; whether from a serIes of sedimentary strata or 
whether from an overflow of lava capping certain 
rocks. Rough sketches might accompany such descrip-

335 
tions. Samples will not be returned, unless request is 
made to do so and stamps are inclosed to cover the 
postage or expressage and cost of packing therefor. 
Duplicates of the samples, correspondingly numbered, 
should be kept by the senders. Specimens must be 
numbered and have a label attached containing the 
name of the sender, locality, etc. The answers to ques

tions and the de
termination of the 
specimens receiv
ed will be printed 
with the initials 
of the sender as 
follows : 

J. S. -Specimen 
N o . 1 ,  f r o m  
Georgetown. Col
o r a d o .  G r a y  
granite, composed 
of mica, quartz, 
and feldspar. A 
m e t a m o r p h i c  
rock. 

N o . 2, f r o m  
M 0 u n  t Lincoln, 
Colorado. Quartz
p o r p h y r y, com
posed of distinct, 
perfect crystals of 
gray quartz, pink 
feldspar and sOllie 
black hornblende, 
set distinctly in a 
finer grained paste 
or ground lllasS of 
the same miner
als. An igneous 
and eruptive rock 
occurring in dikes 
and sheets. 

No. 3, from Den
ver, C o l o r a d o .  
R e d  sandstone, 
c o m p o s e d  o f  

quartz grains cemented together by red oxide of iron. 
A sedimentary water formed rock. Occurs stratified. 
The editor only undertakes to name average rocks 
such as can be fairly determined at sight. Obscure 
and rare specimens involving elaborate microscopic 
sections or chemical analysis will not be attempted. 
N either is it always possible to determine with absolute 
precision and certainty a small fragment of rock perhaps 
more or less weathered or decomposed. In such cases, 
the sender must be content with the provisional deter
mination that it appears like such and such a rock. 
As to whether the rock is likely to be orebearing or a 
good or poor feature in a mine, the editor Illay some
times be able to give an opinion. Long descriptions of 
mines or properties are rarely intelligible and we are 

o f t  e n compelled 
tc answer s u c h 
com m u n 1 cations 
by saying that we 
can give no opin
ion without per
sonally v i s  i t i n  g 
the l o c a l i t y . 
Questions invoh-
ing an e x p e r t  
opinion on mining 
p r o p e r t y ,  f o r  
Which an expert 
Would be entitled 
to a fee, will not 
be answered." 

--+ .---
THE most stub

born cases of neu
ralgia are apt to 
y i e l d  to a h o t  
water treatment. 
W h e r e v e r  t h e  
p a i n IS located, 
there a hot water 
bag should be ap
plied. T h e  suf· 
fering part should 
be wrapped in a 
blanket, and the 
unfortunate pa
tient s h o u l d  be 
put to bed and 
covered with more 
blankets and in-
duced to drink at 
least three cups of 

water as hot as the palate can stand. This treatment 
may seem severe, but it IS sure to bring rehef. 

. ' e ,  • 
IT was announced at a banquet given to Dr. Nansen 

at Christiania that a Nansen fund had been formed 
for the advancement of science. Subscriptions to the 
amount of 210,000 kroners had already been received. 
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J , .tutific  jmtri,au. 
RECENTLY PATENTED INVENTIONS. CALCULATOR. - Wesley A. Copeland. shut off the light from either the top or bottom of the 

ro..... . Roberta, and Thomaa J. McCrary, Alvord, Texaa. window, or any intermediate portion. Eo:loeerlo:. V3'� 

A I ..... 0 In tbis device a bar on which Is a series of numbers slides HINGE. -Tyree Rodes. Nashville. Tenn . 11I . .  _,. 'Of' 1_iDn _ ''''' Ma<1 .. OM DollAr .. /I ... ERIAL RAILWAY. - gnacio w.. de ca in a frame or base which Is also provided with a series 1'bis 18 a hinge especially adapted for gates, and the 'Of' � inHrtiDn : about .wilt ...,..1iI to .. ...... AIi" ... -Y Mellan, New York City ThIS invention relates to con· of numbers, there being a sliding lever or pusher for 1 patent Is for an Improvement on a former patented In. structions In which the cars are snspended from a cable moving the sliding bar. The sliding bar is provided witb I venlion of the same Inventor. The hinge is made of a and hllve a uolley which runs on the cable, and proVIdes a longitudinal serrated plate, and the lever or pusher piece of stout wire whose middle portion has several for the nee of double hangers, mcreaslng the safety of movably secnred to the frame Is adapted to be swung coils forming an eye, while its ends are wavy and .ome. the tralIlc, and for novel movahle supports for the cable, into e�gagem.ent WIth the serra� plate. On the base I what divergent and terminate in spurs, being designed whereby the path will be cleared for the hangers as the block IS a senes of peg holes In which amounts exceeding for convenient attachment to the gate between braces car paoees the supports, without leaving the cable unsup· 100 in a single column are to .be noted by means of peg!! or end pieces, wh�reby the body or shanks of the hinge ported at any time. The Invention also covers improve. or pins, thus facilitating the adding of long columns of are covered up, leaving the eye only exposed. 

!\lanne iron Works. Chlcaa:o. Catalolltle free. 
" I: .  S." metal poU.h. InthllnBPuus. t!amples free. 

Presaes '" Dies. Ferracut,p MaCb. Co., 8nd�eton. �. J .  
Handle '" Spoke Mcby. Ober Latbe Co.,Cb8llMn Falls,O. 

ments In · tbe trolley and novel means for operating the 11 gures. S P E C T A  C L E s . -John T. Meredith, 
Yankee Notions. Waterbury Button Co . •  Waterb'y. Ct. 

For good letter copies see " Rubber Tipped" adv., p. 3tO. movable supports. E V A P 0 R A T  I N G LIQUIDS. -Leon F. S�. wnee, OhIO. These spectacles �.ve aUlll· li • •  y 'nm_ bin .... .... - � Screw mach ines. millillll macnJll .... and drill presses. Haubtman, New Orleans, �. For qUlck!y absor g , pies lILted to slide on the straigh, temples, and baving lID ·I'he .Garvin Mach. (:0 •• 8prin� '" Varlct Sta.. �ew Yort. moisture from B8Cch�ne liqUIds. e�., this. 1Oventor h .... I outer curved ear portion, with means tor locking the 
ICalhvay A ppltaoee8. 

CAR COUPLING. - Andrew D. Alden, 
Brockporl, Pa. 'fhis patent Is for a coupling of the au· 
tomatic latching type, and more particularly that form 
wherein a coupling jaw or knnckle IS rivoted to swing 
laterally In the drawhead to interlock with or be released 
from a knuckle on:a lBimilar conpling. A knuckle piv. 
oted to the draw head is engaged by the shoulder of a 
rocl<ing dog having a spiral channel where the knuckle 
Is moved Into operative position, a tripping bar sliding 
In the drawhead under the dog and having a toe adapted 
to engage tbe spiral channel and rock the dog to release 
the knuckle. The drawbead of this coupling is without 
any opening In its upper side, and hence It is not liable 
to be obstructed by snow, ice, etc. 

devised an apparatus 10 wblch a ""rles of 1O�I1Oed plates I sliding to the straight templt>S. The auxiliary temple. Would manufacture metal specialties of undoobted 
Is arranged In a casmg to fonn chambers hav10g commu- when pushed in aBSumes an almost straight position but merit. Cycle parts preferred. G. W. ClIIey. Norwich , Ct. 

nication with one another, there being a liquid receiv�r 

I readily curves a:.ound the ear when pushed out u: se. Carpente ... -liate more money. Go into concrete con· at the end of eacb plate and m<;-us for heating hqUld m curel hold the spectacles in place. structl"n, Ransome system. 758 Monadnoct Blk .. Cbl'go. 
the receivers, and heated atr be10g forced through the ap- y 

H ,.. I ·d R h The celebrated " Hornsby-A k r01 d " Patent Safety 011 paratus in a direction opposite to that In which the liquid EAnS AND w.ASKS. - 1' 1 or oesc er. Bnlline 10 hUllt by tbe I)e La \'ergne RefriReratlllg Ma-Is do wing. I New York City. An eye and tongue support for artill· cbllle Company . Foot of East 1S8th Street, New York. 
HOT AIR H EATE R . -Adam W. Ring- cial heads and maaks or vibratory supports for dolls' 

'fhe best book for electtlCl8lll! ann Oeginners III elec-land, Toledo, Ohio. In order to utilize the fuel in a bot I eyes and tongues, has been patented by this IDveutor, in 
tMclty Is .. Bxperimental Science,·' by Heo. Y. Hopkins. air furnace to the fullest advantage, the Ilre box, accord. which the supports are so COD�eal� and so .attached. that By mai l. ff, Muon '" (:0 .• l'ul>lIshers, 361 Broadway. :S. Y .  

ing to this improvement, i s  made with a combustion the least movement affords vlbr�tlons whIch appesr at 
chamber extending the length of the heater, and having i the openings provided. The arlillclal ey cs �n<l to?�e 
side walla curved IDward toward ellch other, so tbat their ' are connected with se�ateIY . arranged spnngs wlt�lD 

J;r"8end for new and complete ca • .alolZue 01 t!clentiOc 
&Od other Rooks for aal� by Muon '" (:0 •• 361 Rroadway, 
New York. Frep. on appltrat.loD. 

BLOCK SIG NAL SYSTEM. -Joseph 
·d .,�. th be· al I' •• ' I the mask, so that they WIll not 10terfere with the action convex Sl es are con"",uous, ere mg so an n�rlOr f . h th E. hot air chamber separated from an exterior hot aIr circu. 0 eac 0 er. 

Don bavand , Millville, N. J. In connection with tbe 
usual danger and caution signal circuits, this Invention 
provides for tbe employment of auxiliary sigual circuits 
and signal)nechanis:os which may be located at various 
\JOints in the blocks, s:ICh auxiliary signaling mechan· 
isms hting adapted to be actuated by a train in the rear 
of the point at which the signaling mechanism is located, 
so as to indicate the approach of a train. The invention 
also provides for improvements in the mechaDlsms as 
wel l lls in the arrangement of the CIrCuits, rendering the 
.ystem more simple, inexpensive and positive. It Is 
adapted for employment on both · single and mnltiple 
track roads. 

Electrical. 

SHADE H OLDER FOR ELECTRIC LAMPS. 
- Morris D. Greengard, St. Louis, Mo. To secure the 
shade ID the desired position without the use of screws 
this inventor has devised an Improvement according to 
which the lamp socket has a 8houlder, and tile holder has 
arms with bearing portions at their free ends, while a ring 
Iltted on the socket above the shoulder has cams engag. 
ing the bearing portions. The ring may also be provided 
with spring clasps and slides movable independently cf 
the ring and clasps. 

ELECTRIC RAILWAY SYSTEM. -Barton 
R. Shover, Indlanapolis, Ind., and Frank P. Townsend, 
Asbury Park. N. J. According to th'" improvement the 
main electric wire and circuit closing devices are placed 
In a conduit between the rails, or near one of them, and 
all parts from which danger by contact would come are 
placed in a dosed circuit, the circnlt closers being closed 
by au electro-magnet carried by tbe car to convey the cur 
rent through the car motor. As the car passes along the 
contact strips are successively elevated, and the working 
rail sections are so short that there can be no danger 
from them to one In front or ID the rear of a car. 

lating chamber, an mlet due leading Into the exterior I D--I--chamber having a valved connectIon with the interior e8 go •• 
chamber. The dre box construction allows for a Iargt: DESIGN FOR SCR UBBING B RUSH. -
grate surface, and Its inwardly curved walls present In· Samuel K. Hawklns, New York City. This brush Is 
creased radiating surface and allow for larger air spaces 'I made in au approximately 8·like curve, with pointed 
behind them. . ends, and the upper edge is cbamfered all around. 

STRAW BURNING STOVE. -Waltpr P' I SASH WEIGHT. - R'.>bert R. Brell, New 
Hitchings, Waubay, South Dakota. The lire pot of thIS , York City. This i s  a weight having a t  one end specially 
stove is composed of angular bars partly beneatb the advantageous recesses surrounding the aperture for the 
feeder and partly beneath the f(riddle hole., the inclined attachment of the 888h cord, so that It may be readily 
rear side of the Ilre pot being separated from the oven secured to the weigbt without liability to friction against 
wall and .rranged over the eutrance of the nase lIue. the sides of the pocket in whicb the .ash runs. 
A dne p888es lD front of and beneath �e oven, and the l BACK BAND H OOK. - H ira m  E. Wet h ·  heat may be utilized to great advantage 10 heating po ts  elbee, Greenville, MiBS. This design i s  for a subslAntially and pans set in the holes, as well as for heating the oven dat plate in which are elongated parallel openlDg!! with without scorching articles placed therein. , adjacent perpendicular serrations, there being a broad 

PASSENGKR REGISTER. -·W i llial ll H. hook surrounded by an opening about centrally of the 
Cling, Cbarleston, S. C. This is a deVIce for registering plate. 
'hose entering a car, theater, etc., by means of a plate I NOTE.-Copies of any of the above patents will be 
which is depressed by the stepping on It of those pass· I furnished by Munn & C". for 10 cenls each. Please 
Ing in. It comprises a box with spring·supported cover. send name of th� patentee, title of Invention, and date 
pendant from which IS a hook pawl adapted to engage a I of this paper. . 

ItS 
HINTS TO CORRESPONDENT!!. 

N ame. an" " " " re •• must accompan;r all letters 
or no attention will be paid thereto. Tbis Is for OUI 
information and not for publication. 

I' e f  .. re n ,·e� to former articles or aD8wers should 
give date of paper and p�e or number of question. 

I n q "  j rh· .  not answered m reasonable time 8honld be repested : corresponden'" will hear m mind that 
some aD8wers require not " little research, and, 
though we endeavor to reply to all either by letter 
or in this department. eacli must take his turu. 

Kn y e r. wisbing to purchase any article not advertised in our columns will be furnished with addresses of 
hooses manufacturing or carrying the same. 

S p  ..... n l  "· rl l l  .. " I "  .... . · ... .. . . . . .. on matters of 
personal rather than general interest cannot be 
expected without remtmeration. 

fIiI('I .. .. t i .ic· A II.«o r· i c· n n s l I " I, I f"' II. e l. , e  referred 
to may be had at the office. Pnce 10 cents each. 

II ....  Ii "  referred to promptly supplied on receipt of 
'I I r.��;'I" sent "'r examination should be d.i8tinctly 

marked or labeled. ratchet wheel on a shaft, there being also on the shaft 
removable tape-carrying reels, the tape having printed 
Illlllres in cOUBeCutive order. By inspecting the tape at NEW BOOKS AND PUBLICATIONS, 

(6991)  W. A. B. asks ( l) h o w  to ma�a;;y time It IS readily ascertained how many times the PLANTS AND THEIR CHILDREN. By M rs. netlze Il piece of thin iron. A. Starting at one end, rub cover has been depreBSed, or how many peopie have William St arr Dana. New Yorlt , it across the pole of a strong magnet; a dynamo lI.eld ruag· stepped on it in pltBSin/Z. C i nci n nati, C h icag o:  A UIprican Book net is excellent. Remove it In a sweepine: curve and re-
VEHICLE STORM G UA RD. - Syl van u s  Com pan y. Plice 65 cents. peat the rubbing, always In the same direction but chang. 

Norton, Sinclairville, N. Y. Thls ls a device for attach· Not every book of nature study can be so heartily com· ing sides. 2. Do you know of any work published on 
ing the hoods, stonn guards or aprons to the dash of a mended as Mrs. William Starr Dana's " Plants and 1'heir m&ICDetism that an Ignoramus can understand ! The 
vehIcle, consIsting of a strap with a clamping device at Children." Some educators have gone into raptures encyclopedias have lengthy articles on the subject, the 
one end and a take·up lever connected with the opposite over the beanty of dowers, and nelZlected the study , more of which I read the le.s I know. A. We recom. 
end, a second clamping device being connected with the others have m\ased the beauty In sordid pursuit of fact ; mend " Magnetis�." I>y Houston & Kennelly, price $1. 
take-up lever. After tbe guard is attached to the hood, It has remalned for Mrs. Dana to hitch ber wagon to a which Is a very good work and can be readily nnderstood 
dashboard and body of the vehicle, the latter is practi· star, to teach at once science and postry. The study of by those not especially trained in electro technics, also 
cally a closed vehicle, and wben tbe guard is not reo dowers is inberently attractive. It Is the study by which .. Lectures on the Electromagnet, " by Tbompson, Vrice 
qulred to close the entire front it may be used as a the child is Ulost readily attracted, from which he IS least $1 ; " Electromagnet lind Electromagnetic Mechanism," 

Acrl c u h u rai. pocket, protecting the lower extremities of the occn· liable to be discouraged. That he is so often discouraged by same author, p rice $6. Much of the above has been 
pant. spesks III of his teachers. The dower, says Mrs. Dana, given In the SCIENTIFIC AMERICAN SUPPLEMENTS. HA Y FORK OPERATING DEVICE -John 

S C F k G I H I·gh attracts the bee by sweetneBS and beauty. In the same 
F. Tuttle, Sprin�ale, Washington. To dispense with HOW ASE: - ran .ur ey, (6992) O. F. M e G .  a� ks : W i l l  you please 

d rrI k sed · I ·th th hi Point, N. C. This mventor hll6 deVIsed a show case way It attracts the child. Othe� may be led iuto botany 
I bl I b th I the e c teams u m connect on WI ras ng ma- . . through the study of cells an<l shmes He leaves these to Inform me througll your va ua e co umns ow e e ec· 

chine. for the operation of the fork, this inventor haa from whlc� dust or btter may be readily s�ept out, the 
his elders One entrance appeals ;., hIm that which tropolon duid for putting in batteries is madef A. Vari· 

deVIsed a mechanism, the drh·lng pulley of \l hlCb lS I 
bottom strip of the door frame at one SIde having a 

I leads th";u/Zh dowers and the wise teacher 'will iead bim ous fonnul", are used. The following is Tissandler's : 
ted bl' rod h b h f . ed receB8 extending down to the door and CUt transversely i '  00 b i b moun on a tum 109 , W ere y a s a t IS operat . 10 by that Once in it will take more than a few techni. Water . . . . . . . . . . . . . . . . . . . . . .  l parts y we g t. . 

II f hre d' tR d through the strip to the level of the Iloor, a block IlttmlZ . 
' . carrymg pu eys 0 t e or more lame rs, aroun ' cal terms to frigbten him from tt.i. fascinlitlllg dowerland. Potassium bichromate . . . . . .  16 

either one of wh.lch the rope attached to the fork may be the rece88 beneath the door. .1 Yet this book, carefully as It .huns tbe leBS attractive as. Sulphuric acid 66° . . . . . . . . . . 37 r�n, and easily changed from one to the otber. The de· ICE CRACKER AND
. 

SHA VE�. -Freder- i pects of the subject. i8 Dot unscientil1c. It leads induc· The mixing of the acid and water i8 supposed to pro-vIce does not allow the . fork to mterfere with the ick E. Steere, Lynchburg, Va. Tbls IS a SImple machine tively to the prime principle.. It tells of '.be formatIon du�e enpugh beat to i1l8ure solution of the bichromate. table tenders of the mach1Oe, enables the fork to take for use in connection with the sale of beverages, facihtat· ' of the seed, the storing of food, the growth of the infant Do not use nntil cold. up a muc.h larger load �han beretofore poBSlble, and to mg the shaving or cracking of Ice as desired. The .Ice ' plant, but· all with a liviug interedt, not sentimental, bUI 699' C A P  · t . A l l  t h i n  b in be used with more certainty, msunng the safety of the is  placed In a hopper through whIch a plunger carrymg poetic with the comprehensive poctry of Thoreau and ( . 3) . • 
. w r.1 es • 

f{S e g 
forker. a dIsk with spikes on its face may be moved to force the Emerson. The book teaches the .chlld to see. It tRaches equal m both cases (that IS, spe�, load p.ropelled �nd 

THRASHING MACHINE F KED. -Ge(lr�e ice &j(aIDst rotatiug teeth to break up the ice In small , the observant, expectant mood of tbe sCientist, .. �ood �Islaoce traveled), would the stra!n on the bIcycle
. 
chams 

W. Rucker, Belle Plaine, Iowa. In feeding attachmenta pieces, or a disk carryine: knives may be advanced be. , consonant with the most spiritual religion. The illD8. ! Dllfer If one bICycle IS .geared a� ,0 and one at 80 IDChe�? 
for thrashing machines tbis mventlon provides an 1m· yond the teeth; when the fce will be shaved instead of 

. 

trations. by Alice Josephine Smltb, are most adequate. :Would there be any �Ilference ID the stram on the c�am 
proved device of simple and inexpensive construction, being cracked; a crank being turn d in botb casel!. The book IS in every way most aLt.ractive. The If. the frout and the hmd �ears are transposed, other con· 

I f · t· th b dl d feed' th Ph ·)  
, k ·  d . ed f lementar d It I'S dltlons belD� equal ! A. 1' 0r eqnal work as you state, the hav ng means or cut mg e un es an 109 e U MBRELLA. - Rufu!! Waples, J r. ,  1 a-

I 
boo IS eslgD or a supp y rea e�. strain on the chain inereaees with the increase III the grain to the separator, designed to Increase the capacity delphia, Pat Tbis mvention is for an improvement in easy to foresee the pleasure tbat the chIldren WIll Ilnd m gear. 80 gear exerts a harder PUll

. 

on the cbaln than 70 of the machine and give better results. WithIn a casing what are known as umbrellas and canes-the umbrella It. Mrs. Dana is widely kn°fWD as
d b

an a
ll
uthOrit

bYI.on
t
tbe gear ' By trsnsposing the gear, the strsin would be leBS which suppor18 one end of a carrier is a knife drum, be· . 

I ed d f h dI sobject of plants and plant h e an er rst pu lca Ion . . 
low v hich I'S Il conveyer having its rear end vertically proper bemg app I to an remOve<l rom a an e 

h I' • H to Kn�w the Wild Flowers .. at on the cham by the difference 10 the relations of the 
which llIay be an ordinary cane. The ribs are arranged alOng t ese mes, · ow , . k ts movable, the carrier being llt a proper elevation to feed to expand in two OPPOSIte sets connect<>d together and tained an enormous circulation. We co�mend the book sproc e .  . 

• the material into the casing, and being optlrated by four the braces are arranged in similar sets connected to. alike to those who have �ade sucll s�bJccts a study and (6994) G. �. W: a� ks .' H�w Dla�y of 
men, two on either side. The shpaves are straightened ether the ribs being arranged 10 groups to avoia multi. to such IlIl are not suffiCIently observmg to have become the caustic potash battenes descnbed m " Expenmental 
out automatically in case they strike on end, and the cut �liCitY'Of joints, and the ribs and braces being m certain enamored of thc plant life abont t,bem, or ;"' ho have not Science " will it take to ligbt a six candle power incan. 
material is fed to the pickers and thence to the sepa· r�spects constructed and connected alike. The handle come under the spell' of Mrs. Dana . charming style. descent lamp, and also what voltage lamp should .be 
rator. may be made hollow to fonn a sheatb for the collapsed LKE'S HOME AND BUSINESS I NSTRUCTOR. nsed ?  Will you also inform m� how much. black OXIde 

M 1 8celianeo u 8. 
and folded umbrella portion, or the latter may be ap- . C h i cago :  Laird & Lee. Pp. 372. oflcopper should be �dded to the Jarf A. ThIrty or forty 
plied to an ordinary cane or staff. Priee, cloth. 50 cents and 75 cen ts. cell. would be reqUIsIte. Use about a half lUch layer of 

D A T L AND PLUGGER J me� copper oxide to each jar. E N T  L 00 . - a " PAINTERS' BLIND H OLDER. -Joh n W. Tbis lS 8 well printed and arranged little handbook In W. Dennis, Cincinnati, Ohio. This IS an mstrurnent es· Woodward, 80uth Royalton, VI. For holding blinds which is compactly set fortb many valuable points on (6995) W. W. P. write� : I am heating 
(JIlcially adapted for taking up and holding pads or plogs and similar articletl while being pamted, tbis Inventor penmanship, letter writing, bookkeeping, banklng, every. with steam from a small upright boiler, and as the 
for introduction into cavities in the teeth, particularly bas devl6ed a light and simple constntction by " hich a day la\\', mercantile and technical terms, social forms and steam coils are on a level with, or poBSibly lower than, 
those which absorb surplus mercury from amalgam 1111· bhnd of any length may I)e beld and turned to any de- speeches. etc. It IS somewhat unique In its arrangement tbe bottom of the boiler, I have practiced the wasteful 
ings, the tool facililAting the locating of the plug or pad ,ired position to faCIlItate work on It. It has two and quite original 10 Its treatment of the VariOUB subjects, plan of running the condensation into the gotter iD8tead 
III a tooth cavity without causing pain. trestles adju.tahly united by a connecting bar, and each and must be d \'aluable aid to selflnstructlon by the of returnmg it to the boiler. I bave heard. however, tbat 

BADGE. -Oliver T. Eads, H arvey. Ill. trestle havmg an adjustable upright in whicb IS a 10ngi· 1 young, as well as a handy volume In many ways to have there is a method by whicn the condensation can be reo 
This is a device to be attached to the coat or vest and tudinal screw turned by a crank arm, whI le a T·sbaped around. turned to the boiler In cases like mine. Will you please 
representing the bead and bust of a man, the arrange- arm centrally pivoted to �be conn�ting bar IS a ap to Thp Odober n u m  bpr of the Street Rail· water In the coils can be retnrned to the boiler under 

. d ted I advise me through the columns of your journalf A. The 
ment being snch that by drawing down npon a string the be held In. engagement WIth the SIde edge or the bottom way Journal is more than double Its normal size, as tbe bl tbe conditions you name, by a return steam trsp. T s neck portion will be drawn out or elongated. The device of the blmd. . I enterprisinu publishers decided to issue a souvenir nom· ... appdratns is well known In the steam Iltting trade. is desigued to afford amusement or to serve as a hint to CURTAIN FIXTURE. -Emsley L. Slig-ht, ber on aecount of the St. Louis Convention of thc Ameri. a qnestioner thAt further questions are not desired. Ronle, Tel<88. This invention relates to Iixtures in can Street Railway ABSociation. The trsnsportation fa. (6996) T. S. B wri te!:! : We have a 20 

H A IRPIN.-Frank J .  Prok op, Dolge- whiCh a spring roller is carried In sliding sopports that cliities in the city of St. Louis are fnlly treated and a col· Inch by 48 inch Corliss engine with Bnlkley condenser. 
ville, N. Y. This invention relate!' especially to pins 
having ornamental heads, or to be worn as ornaments ID 
the hair, and Is made In two sections, a stem or sbank 
section and a shell casing or receiving section constitut· 
Ing the lower portion of the pin. The pin may be readily 
placed In the desired position In the halr and then locked 
In euch position. 

move np and down on vertical gnide strips attached to II ored map Is provided. The number is Illled with interest· We ial<e the condensing water from the Hudson River, 
the window frame, and provides a novel form of sliding ing matter and is beaulJfnllv printed on coated paper. with a Worthington duplex steam pump ; the stesm cyl· 
head with grooved ways or runners movlDg over station· Tbe advertisements, which 1111 246 pages, are printed in indere are 7 mches diameler. the water cylinders 9 inches, 
ary vertical guide strips, tlJere being deVICes for retalDlng , colored inu. We congratulate our contemporary on the and 10 incbes stroke, eaen piston running about 30 
the journals of the roller In the head and pprlngs to hold , prodnction of a number whIch Is unique In the history strokes per mlnute. Steam pressure from 60 to 80 pounds, 
the he'l.j to any adjustuIent on the guide 8tr1pS. Wltb of trade jonrnallsm. It is published at New York and the ga� on pump discharge pipe indicates 40 pounds. 
Ibis improvement the curtain may be readily adjusted to Chicago. 1'he d.i8W1ce the water IS carried, about 200 feet; the eJe-
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vation, abont· 8V feet. The pipe IS half way 4  inches and I (7003) H. L. S. asks for a method for rethe other half a l Dches. The pump has also a Bulkley con- moving tattooed marks from the body. A. A writer m uenser ; the water i. taken for it from the lower purt of the Chemical News has stuted that if the tattooing is air chamber and is discharged into the suction pipe. giv- performed with some carbonaceous matter, the marks ing a vacuum of 15 inches to 20 inche". The vacuum at can be made to disappear by being first well rubbed with the Corliss engine is U inches to 26 inches. Can you a salve of pure acetic acid and lard, th�n with a solution give me percentage of gain under these conditions? I of potash, and finally with hydrochloric acid. A derhave taken � our papers for about 40 years and I have matologist should be consulted if possible. never asked a favor befOle. A. You do not give suffi-
cient data for exact figures. Your vacuum adds to the (7004) D. �. a�ks : How can

. 
the fingers 

engine about 40 horse power and you expend in steam on be be�t cleansed If stamed m photograph�c developm�nt, 
the pump probably Ie •• than 4 horse power in steam. So especl8lly when they have been wet WIth old or dIrty 
your gain'will be the difference, or 36 horse power. Now, hypo ? A • . Paint t.he bl�ckened parts with tincture of 
if our engine is 200 horse power without the condenser Iodine, let It remam untd the skm becomes red, then 

Bookkeeper's posting j;t:uide, E. H. Wintermute, I Harness bead Ilear. E. G. Sylvester . . . . . . . . . . . . . . . 669.526 
J,. . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . .  .. . . . .  ;.  569.'78 Harrow. H. L. Fle.ber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (it,9.4112 Boot or .hoe beel cu.bion, C. P. Sbaw . . . . . . . . . . . . . .  56,q 589 Harvester bind in" me�bani.m, M. A. Keller . . . . . .  569.&iiJ Blorinll and cuttinJZ tool. W. '1\ Smith. . . .  . . . . . . . . . .  Harvester. corn, C. E. DetHng . . . . . . . . . . . . . . . . . . . . . . . 569,Mt.I Boriu" and turnlnR mil l , G. W. Moreton . . . . . . . . . . . Harveste!i corn. C. S. ISbarp . . . . . . . . . . . . . . . . . . . . . . . . .  569.242 

G�m:' .�;)lPe�������r,i: i:iurn 'J.' R;;iii.iin;;:::::: ·m . N:�cR�,tk o·p!ra���I��Vie.;: 'i: j,\' Tuttii;::::: ': .:::: �:�� Botthnlt' apparatu •• M. R:. Donal ly . . . . . . . . . . . . . . . . . .  180 Heat or drau"ht reIt'UlatOl·. L. H .  FI.ber . . . . . . . . . . .  569.186 Box. See Miter bnx. Toilet box. I Heatf"r. See Electric beater. Feed water beater. Box corner�, apparatus for applyin� metal strips Gas beater. Water heater. to. O. & M. Schubert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.:;'\7 Heater. A. W. Riupland . . . . . . . . . . . . . . . . . . . . . . . . . . .. 569.473 Box corners. metal strip for. O. & M. Scbubert . . . .  569.568 ' Heater and ventilator. E. Houch . . . . . . . . . . . . . . . . . . .  569.lS81 Box cover brace or .upport. C. R. Georg . . . . . . . . . . .  569.193 Heel nailin� machine. �'. �'. Raymond. 211 . . . . . . . . . . 569.517 Bracket. See Curtain pole bracket. l.·ran.mltter Heel trlmlLlnlt' pattern and hold In" device there-bracket. for. C. F. Babcock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569,484 Brake. See Air brake. Car brake. Vehicle Hemmer, Hoodrico & Barnum . . . . . . . . . . . . . . . . . . . . . . . 569.578 brake. Hinge. T. Rodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5611.'74 Brake, J. F. Burgin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.486 Hoi.tinll cbains. "rab for. J. Dudley . . . . . . . . . . . . . . . . 569.448 Brake. W. H. SauvlUle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569.476 Hydrocarb<)n burner. C. A. Hanable . . . . . . . . . . . . . . . .  569.412 Brandin� sheep or "tber animals, appliance for. Ice crackin" and .havlnlt' ma�blne. F. E. Stee ... . . .  51;9.250 H. W. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Incandescent oil IiRbtlng. S .  Benleln . . . . . . . . . . . . . . .  569.1� y 
36 • apply ammonia, when the stain will disappear. 'fhis 

you will gain - = 18 per cent by the use of the vacuum. treatment should not be used if there are any recent cuts 
Brush. rotary tooth. CourtrlRbt & Purdy . . . . . . .  . • .  I Indicator. See Office Indicator. Tide indicator. Buckle. barness. J. R. Mole . . .  . . . . . . .  . . . . . . . . . . . . .  Ink well. J. R. Bal.ley . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  569,162 Bullion, softenlnlt' base. G. A. Ma .. h . . . . . .  . . . . . . . . .  Jack. lSee Lifting jack. i'bill coupiinlt' jack. 

200 on the hauds. 
(6997) E. E. S. writes : Most men. who 

have occasion to use screwdrivers. thmk that, of two 
screw drIvers exactly alike , except in lengih. the longer one will start screws which could not be started with the 
shorter one. Is this difference real or imaginary ? And 
if real. please explain why. A. The only advantage 
that the long screwdriver has is in the facility for a strong grip from the hands. 

(6998) J. P. J. asks : 1. What two 
liquids when poured together will ignite with a rose col
ored IIame, and also the reaction which takes place ? A. 
Turpentine and strong nitric acid may b·e used to pro
duce dellagration. The experiment is highly dangerous. 
2. Can you give me the chemical reaction taking place by 

calc. carbo iu H.O, and the formula for acetylene gas ? 
A. CaC. + H.O=C.H. +CaO or CaC. +2 H.O=C.H. +Ca 
(OH).. a. Also can you lIive me a good preservative for 
insects. which. when put on, will kill and preserve them! 
I am now using turpentine and creosote. but do not like the mixture. A. Potassium cyanide is very gener· 
ally used for killing insects. but is poisonous,1 and is 
liahle'to stain the insects. Chloroform is good. but is 
apt to cause a stiffemng of the wing memhranes. Laboulbene recommends for the preservation of insects in a fresh state plunging them In a preservative IIuid consisting of alcohol with an excess of arsenious acid in fragments ; l� pint alcohol \\ iIl take about 14 troy grains of arsenic. The living insect, put into this preparation. absorbs about 3-1000 of its own weight. When soaked in this liquor and dried, it will be safe from the ravages of motbs. Anthreuus or Dermestes. ThIS liqUId will not change the colors of blue, green, or 
red beetle. if dried after soaking from twelve to twentyfour hours. Hemiptera and Orthoptera can be treated in the same way. The nests. cocoons. and chrysalids of 
insects may be preserved from injury from other insects 
by being soaked in the arseniated alcohol. or dipped into benzine or a solution of carbolic acid or creosote. For spide .. , puncture them and steep for several days In a strong alcoholic solution of pnre phenol, and then in 
dilute alcohohc glycerine. Or use a saturated solution of salicylic acid in glycerine ; dry carefully. 

(7i 105) A. G. says :  Can you g-ive me 
the name of any manual on plaster moulding or any in
formation on the finisbing up of plaster with paraffine as 
they are finished in the plaster shops ? A. The polish on plaster figures is said to be produccd hy immersion in melted paraftlne or wax, and rubbing smooth. 

(7006) F. T. says : PlealSe give me a 
formula for darkening copperwlthont injuriug i!. I have some el�ctros of half tones which I want to blacken and 
then fill hollows with magnesia to use all as a picture. What substance is put on metal (brass) to imitate the color of wrought iron work ? A. You can produce a 
dead black surface on both copper and brass by using 
J10 ounce platinum tetrachloride dissolved in 1 ounce of water. The metal mUMt be chemically clean. 

(7007) G. G. Y. writE's : I am puttinll u p  
a line o f eight stations. I want to use the Bell receiver (oj' transmitter, there being two at each station, making sixteen in all. Now the question is, will a person hear the message just as plain at one place as at another? The message will have to go through each one. We have up a line where there are two at each end and it works all O. K. How many can we put on the line before we overload It, or cause the sound to be indistinct? A. The message will be beard as well at one place as at another; If the telephones are in series, the opera· tion will be impaired as more telephone" are introduced. The exact number that can be used cannot be stated You can readily experiment with the proposed connections before erectmg your line. Try a through metallic circuit with the telephone. in parallel with each other, arranged like incandesceut lamps. 

(7008) E. A. O. asks if there would be 
any a<lvantage in using mica plates instead of glass plates 
in the Wimshurst inlIuence machiue. A. Possibly, if you could get perfect sheets of adequate size. The experiment would be Interesting and worth trying. 

i7009) J. J. K. asks h o w  to m ake the 
foundation for a walk and what proportion of cement 
and sand to put on it so as to make it good in all weathers. A. The foundation for a walk (not a street 

(6999) E. M. B. sa�'s :  Can yon send m e sidewalk) may be made with a layer of very coarse gravel 
a recipe for hektograph gelatine that will absorb the mk or finely broken stone a to 4 inches thick, with a coat 
andl not require washing ? A. Hektograph Sheets. _ cement 1 part, sand 2 parts. 1 mch thick. The gravel or 
Soak 4 parts of best white l:lue in a mixture of 5 parts of broken stone bed should be wet and well rammed to make 
water and a parts of solution of ammonia. until the glue the walk permanent. l<'or street sidewalks a thicker bed 
is soft. Warm the mixture until the glue is dissolved I of gravel or broken stone should be made. 
and add 3 parts of granulated sugar and 8 parts of gly- (7010) G. E. B. w rites : I have had made cerine. stirring wel.1 and letting. come t� the boiling �oint. to order a few 10 candle power 10 volt incandescent lamps WhIle hot, pamt It upon whIte blottmg paper WIth a to be run by batteries. 1. Will you kindly inform me as 
broad copying brush, until  the paper is thoroughly to the amount of amperes needed? A. Allow three and 
soaked and a thin coating remains on the surface. Allow one-half amperes to each lamp. 2. Would six cells, 2 it to dry for two or three days, and It IS then ready for volts each and 5 amperes and 100 ampere hours each, be 
use. An aniline ink should be used for writing, and sufficient and for how loug ? A. 'l'he six cells. if able to before transferring to the blotting paper, wet the latter maintain the voltage and amperage ststed, wonld answer; with a damped sponge and allow it to stand one or two presumably for ten hours, possibly for less. minutes. Then prOCeed to make copies in the ordinary way. If the sheets are laId aside for two days. the old 
writing sinks iu and does not require to be washed off. -Chern. and Drug 

(7000) 1\1. C. asks for a receipt for reo 
moving writing in ink from paper. A. The Journal de Pharmacie d' Anvers recommends sodIUm pyrophosphate 
for the removal of ink stains. This salt does not injure vegetable fiber, and yields colorless compounds with the ferric oxide of the ink. It is best to first apply tallow to 
the ink spot. then wash in a solution of pyrophosphate until both tallow and ink have disappeared. Thick blotting paper is soaked In a concentrated solution of oxalic 
acid and dried. Laid immediately on a blot, it takes it out without leaving a trace behind. Tin chloride. 2 parts ; water, 4 parts. To be applied with a soft brush, after which the paper must be passed through cold water. 

(7001 ) A. L. F. asks : H o w  to bleach 
bones to deodorize and take grease out? A. The curators of the anatomical museum of tne Jardin des Plantes 
have found that spirits of turpentine is very efficacious in removing the disagreeable odor and fatty emanations 

TO INVENTORS. 
An experience of nearly fifty years. and tbe preparation of more than one pundred thousand applications for Da" t,PonLS at llome and abroad. enable us to understand the laws anrl practice on both conLinents. and to possess unequaled faciJitip.s for procurin,z patents everywhere. A .ynop.ls of tbe paLent laws of the United St.ates and all foreign countries may be had on appJiC$uon, and persons contemplating t he securing of vatents, either at bome or abroad. are lDviLed to write t.o tbis oftlce for prices, wpich are low. in accordance with the times and our exLensive facilities for conductinll the business. Addres" 
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of bones or ivory, while it leaves them beautifully ACid and makln" same. dlnltroanthrachrysone bleached. The articles should be exposed m the IIuid dlsulton lc. H. Laubmann . . . . . . . . . . . . . .  . . . 569.'19 for three or four days in the sun, or a little longer if In Actd a!,d mak!ng same, paraetboxyphenyl.uccln-
the shade. 'l'hey shonld reAt upon strips of zinc. so as to Alr'l,':-'��e�wI,;.'I��t;&·Coo",::::::::::::::::::::::::::.: �:gg he a flaction of an inch above the bottom of the glass I �1���P��'!i°Il'I'c':�� ';.,����orS�ee�· r�3i��lnii 569.

323 vessel employed. The turpentine acts as an oxidizing a'arm. agent, and the product of the combustion is an acid An��l:��. ����e���. and. ����� .s.a.�.� .. .  �:. ����- 569.m, liquor which sinks to the bottom. and strongly attacks Automatic "ate, D. K. Wilson . . . . . . . . . . . . . . . . . . . . . . .  569.269 the ivory if allowed to touch it. 2. How to blue screws ��I�!�����!�[)."l.rE�eJV: .W.�����: : : : : : : : : : : : : : : : :  �:m! su�h as those used in guns and �fe doors. A. The I �:�g:�:: ����'. ��rL�o;;a�k'::':.".�:::::::::::::::::::: �:N� articles to be blued should have theIr surfaces cleaned Barrel and trUCk. combination waste. J. R. Rus-and polished. They may be then heated in fine clean selL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . i(m 
wood ashes to a temperature of from 5000 to 6000. accord I �:��n ::I'::gi,�'l,l::!':.��':J��::&Glt�r�W����·:. :: � 
109 to the depth of the color required. It is not necessary I Bed. fOldin", J, Hot.atl lar. . . . . . . . . . . . . . . . . . . . . . . . .. 202 
to watch the lemperature. but simply to examine the ar- I �r��I��'h. 3�<!;.�'f;�p.on�.�t.��:::::::::::::::::::::: 569.� tlcles from time to time to see that when cooled in the I Bicycle alarm. B. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . .  569,1� 

Bun"s. etc .. macblne for maklnlr. E. K. Elder. . . . . . Track jack. Buna's, etc .• macbme for makinll, Elder & 'l'aylor. Ki ln for decoratinll porcelain or glass, J. P. Rief-Bunlt' makm� machine. Elder & Kelly . . . . . . . . . . . . . .  (it,'9. fel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.232 Burial casket. W. C. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . .  569.33\1 Kltcben cabinet, T. Carney . . . . . . . . . . . . . . . . . . . . . . . . . .  56P,541 Burner. See Hydrocarbon burner. Lamp burner. Knife. See Pocket knife. Oil burner. Vapor burner. Knittinl[ device, circular, D. Minich . . . . . . . . . . . . . . .  . Button, J. E. Kenna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.681 KnittinJ( machine, P. PEtrseon . . . . . . . . . . . . . . . . . . . . . .. . Button. cuff. G. P. A .  Gunther . . . . . . . . . . . . . . . . . . . . . .  5b'9.495 Knitflnll macbine .top motion. S. Creager . . . . . . . . •  Button .etting macbine. A .  W .  Ham . . . . . . . . . . . . . . .  569.579 Lace cla.p . •  hoe. O .  S .  Auj/ensen . . . . . . . . . . . . . . . . . .  . . Calclner and smelter. combined, Best & Meanor . .  569.537 Lamp burner, J. Kampf . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Calculator. W. A. CopelanU et al . . . . . . . . . . . . . . . . . . . .  569.1>14 Lamp. "a •• J. F. Mellllr<)y . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
��:rm�::k�,bit��.r�e�'ii�ar�: . �.'����: : : : : : : . : :569.aii; 569.328 . I�am.f. �r�kee;:a���.��. �.����.r. ��� ��.�����.���.t.,. �:. Car coupl ing. A .  D. Alden. . . . . . . . . . . . . . . . . . . . . .  . . . . . . Lanterns. etc .. ventilator for. W. A. Bourne . . .  '. ' . . 
�:� ��::g!i::�. �i�k��.����: :::: :::: ::::::::::: ::::.: t::�I�':s�lc�����t����':.����.s:.�: .�: .������ .. .. : :  Car fender. G. A .  Henry . . . . . . . . . . . . . . . . . . . . . : . . . . . .. Lastill� macblne pad bolder. C. O. Ray . . . . . . . . . . .  . Car safety Ruard. A. J .  Brown . . . . . . . . . . . . . . . . . .  . . . . . Latbe •. attacbment for woodworkln". J. G. HaIl-Cars. strainer for air brakes of, T. 8. Hunt. . . . . . . .  strom . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . • . . . . . . Carbureter. C. W. Ingrabam . . . . .  . . . . . . . . . . . . . . . . . . . .  Lawn sprinkler. L. H. Sbolder . . . . . . . . . . . . . . . . . . . . .  . .  Cardboard scoring wachine. C. W. Hobbs. . . . . . . . . .  Leaf turner. E .  L .  Badl/ ley . . . . . . . . . . . . . . . . . . . . . . .  . .  t'arper..ter's Q8J[e. L. Joncas. . . . . . . . . . . . . . . . . . . . . . . . .. Leaf stopper, C. Scbroeder . . • • . . . • . . . . . . . . . . . . • . . . .  Carpet holder. M .  H .  Sullivan . . . . . . . . . . . . . . . . . . . . . . .  },evel. plumb. F. H .  Juney . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Case. See Barber's case. Show ease. Ltfting jack, C. '1'. Moorman . . . . . . . . . . . . . . . . . . . . . . . . •  Chair. 8ee Rockin" chair. Li.tlnll and computmg machine. B. H. Johnson 
g�:i� {:gl:t!:'t"a��::''!.\ii.°J.k��'Xt�;,.r,.erf���:::: . .  : �:� Loc'ii. alSe;; Bicycle iOck: · .. · . . . . . . . . . . . . . . . . . . . . . . . . .  569.'99 

Che�����Jt: .���.��'. �.��.: .  ��I.f.-.I���.�i.����� 
.. .  � .. .  � .. 569.364 t�g?nmgl�::r':r.��r J'g:'D�.nl'.tbr:.��������: : : : : : : :  =:��3 Chuck. expan.ible. J. O. flmitb . . . . . . . . . . . . . . . . . . . . . .  569.245 Lubri�ant •• ma�hlne for te.tmg. R. C. Carpenter. 569.40'1 naarett�s. manufacture of. N. J. Evans . . . . . . . . . . .. 569.184, Lubricator. See Axle lubricator. Clamp. See Basin clamp. Matcb delive. inll and cigar cultinlt' apparatus. O .  Clasp. See Lace cla.p. Last cla.p. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.482 

8l���h�v;u'ltg�:r��i�:i.;{/:p:tg����oXiiD8.ii: : : : .' .' .' .'  �:= �:��'i::: 3r.ru':fht�nr.:n!;���� SomiDeri.iidi: : : : : : : : :  �::� Coat and hat bolder . .  1. F. Main . . . . . . . . . . . . . . . . . . . . .  569.422 Med.clne dose indicatinl/ cabInet. N. S. Sprinlrer .. 569.359 Cock for water service systems, I stoP, J. Slay- Metal sbearing macbine, J. B. McLane . . . . . . • . . . . . . 569,226 maker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.30' \l.etal tie. E. L. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569,427 

gg:ra�.
h
:3J'l1�t�gl��r.r�Atkl�S��:��:::.·:::::::.·.·:.·::: �:ill l ���:��. 'll'.r.,aw�¥:rf�eTe'i!.t1ng. R. G. G. Moldenke 569.221 

Collar pad. R. C. Van Derveer . . . . . . . . . . . . . . . . . . . . . . .  56,°.363 Mill. See Borin" and tU'nin" mlil. CrusbinR Colors on fiber. producin" azo. �'. St.orck . . . . . . . . . . . 569.3\12 mil l. Grindinll mill. Ore cru.blnR mill. Commode. )jJ. W .  Jenkin .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.206 Mltor box. J .  Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569.327 Coop, ch icken. W. W. Mendenball . . . . . . . . . . . . . . . .  569.295 Mlxer. Mee UouJrb mixer. Paint mixer. Corset fasteninJZ, Ii'. M. Lebnig . . . . . . . . . . . . . . . . . .  ' •. 569,213 Moistener, envelope . J. G. Everswan . . . . . . . . . . • . • •  bOO.1M Cotter pin pres •. W. R. Tilton . . . . . . . . . . . . . . . . . . . . . . . 5b'9.527 Motor. See Steam. air or water motor. Coupling. See Car coupllr.g. I .ocomotive tender Mu.ic cbart. F. Mueller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . coupling. Shaft or tonj(Ue coupling. Thill M ustcal Ol/ure. D. K. Marsball . . . . . . . . . . . . . . . . . . . . .  .. coupling. Musical Instrument, mechanical, E. P. Riessner . .  Crank bandle. J .  n. McFarland.Jr . . . . . . . . . . . . . . . . . .  569.346 !';ali feedin" device. Raymond & FO"Ir . . . . . . . . . . . .  . Crate. e�g, G. W. Spurr. . . .  . .  . . . . . . . . . . . . . . . . . . . .  569,390 Neck protector. Ill. E . •  'ariton . . . . . . . . . . . . . . . . . . . . . . .  
g��fl�I�Tr:;'��IN�e3!���:�. �'. ��������.� : : : : : : : : : : : �:� �:�kst�:p:. �gl".t°e��>lC�t�: 'Dunsbee: : : : : : : :  : : : : : : . : : :  Curtain fixture. E .  L .  Slilrht . . . . . . . . . . . . . . . . . . . . . . . . . .  569 500 Nozzle. exbaust. C. M .  Marshal l . . . . . . . . . . . . . . . . . . .  . ('urtaiu pole bracket. G. P. Neal . . . . . . . . . . . . . . . . . . . .  569,563 Nut for vehicle •• axle, J. E. Lewis . . . . . . . . . . . . . . . .  . .  Cutter. "ee BOll cutter. Nut lock. T. Oldroyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.4 Cyanid •• proce.s of and apparatu. for produclnll. Office Indicator. C. L. McKesson . . . . . . . . . . . . . . . . . . . .  569.884, P. Danckwardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.:l2i> Oil burner. J. R. Arm.tron" . . . . . . . . . . . . . . . . . . . . . . . . .  569.315 Cyclometer, C. H. Clawson . . . . . . . . . . . . . . . . . . . . . . . . . .  569.322 Oil or "a. burners. heater for attachment to. H. Damper regulator. G. F. Nilsson . . . . . . . . . . . . . . . . . . . .  569.513 1 H. Hallett . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . 569.377 
Den���t������.���� . .  �����t.�.: .  �: . . �: . ��.I�����: 569.380 

OIl • .f.rg�'if�aO�fs���. �������.��. �.�� . �.���������: .�: 569.208 
g���:l �?:i:��ft�br��\�ol�p �&�1iame. : : : : : : : : : .  �:� I g�e':;e�� ... :lIi'��':-'n���fr�\\.':,'ii .?t. :Il:e�.siier : : :  �:A� Di.infecting ships or ot.ber structure", apparatus I Orp. cru.hinj/ mill. S. M. Brig� . . . . . . . . . . . . . . . . . . . . . . . 569.2'l2 for. H. R. Cas.el. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  i Ore roastiD" furnace. C. Ill. Stockford . . . . . . . . . . . . . .  569.361 Disflay cabinet, combination, T. E. Wood . . . . . . . . . OrJlsns, insect or vermin guard for, F. M. Mat-
g��,,�":,'ie!,lE:w�:rs"11Voii"j.: : : ·. : : . ·. : : : ·. : : : · : : : :  ovi;.e;''l;irii an,j ;'oOkiii�: 'F: 'H"io'emann'::::::::: 41 
gg::U�:�:,n��'!:�ltri!\'�' ��k�ri":,lk: 'ii : ' iioCk: �:::!�)'i!i:::.lj�p�l·g�:,ir:: : : : : : : : : : : : : : : : : : : : : : : : :  � weil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569.234 PaiDt. 011 .  l. H. Swink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.300 DrauRbt rel/ulator. F. H. Treat . . . . . . . . . . . . . . . . . . . . . .  569.21>1 Paper box machine. round. L. T. & 1. P. Hallock 569.496 Uraw plate. J. Huds()o . . . . . . . . . . . . . . . . . . • . . . . . . . . . •. 569,335 Paper stock to pulp, macbine for reductDIl, A. P. Drawer •• nl�ht. C. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.488 Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.321 Dri lls, et c., macbine for cutttnJl" tWist, H. C. PassenJZer register. W. H. C linJl . . . . . . . . . . . . . . . . . . . .  569.543 Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  561'.565 Pen. farrowin". E. Power .. . . . . . . . . . . . . . . . . . . . . . . . . . .  569.516 Drive inecbanl.m for machines In .erles, succes- Perforating devIce, B. P. Flood . . . . . . . . . . . . . . . . . . . . .  569.187 

.ive. G. E. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569.414 Pbotograpbic mount •• manufacturing. J. W. Mc-Dye arid making same. al.zarin. R. Bra.cb . . . . . . . . 5b'9.404 Cabe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.510 Dye aod makin" .ame. blue. H. Laubmanu . . . . . . . .  569.418 Pile' driver. J. A. Spangler . . . . . . . . . . . . . . . . . ... . . . . . . . .  569.435 
8��i��dpw::�rf.Ii'::'':;':ci.It'{j1:;.Yc&I����io��.�.����.� : =:� �1�·anS.l'��g;���I�e. Strecker & Moore . . . . . . . . . . .  669.393 Dyeing .kein., apparatus for. Gleason & Bower . . .  569,.&53 Pipe. See Stand pipe. 
�f:��r;�b�D:.·N.aJ .. ���i;tmao· ·:: ·::::::::::::::::.: �:� I �i�: ����::ciil�: ��s:itr.·. ����.��: : : : : : : : : : : : : : : : �:�i� Electric circuits. cutout for. L. W. Down .. s . . . . . . . .  569.373 Pipe or tubing corruRating macblne. S. S. 8er-Electric Ileneration, metbod of and means for, & .  geant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569,431 H. Short . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.591 Pipe wrencb and cutter. combined. H. C. Atkln-
�l����� ::�t'i,"r�tS�·B�;�rJ�: .�: .�' . .  ��.���:::::::::: �:� PI.:g�.".i"am en�'lii,,: ':iJJ: 'j: 'Armsironil: : : : : : : : : : : : :  Eler:!�ry���?���. �.����� . .  �� . ��.t.��� . �?�'.�:. �:. �i����� ���t�e������e!n�e�����o:a'Lb'oie: : :  : : : : : : : 
�l:�t�:� :�:& ::l�t: li.�.P-I��:::: •. :::::. :::::::::: �l��t:�t��t'i!:.c;;:, :Jl:�.hfQ.tM��: .�:.��IC�.::.: Electr.ic .wltch. H. Emmett . . . . . . . . . . . . . . . . . . . . . . . . .  569 Pocket knife. G. Gardner . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Electric switcb. W .  H .  Powell . . . . . . . . . . . . . 569,300 to 569 Precious .tone. wbile being poll.hed. apparatus 

�l:�t�l��\ ��:r"r!��::�r:::��:;'m�il�c�g���or:A: 569.443 Pre��� �:�i8�:���n�l�p�:.��rasbUrger . . . . . . . . . . . .  569.252 
c. Booth . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.538 Pre •• raCk. J. Ill. Davis . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . .  569.1>17 

�l����rt.'!:.����i,i�·b�':tfi�'k 'V:,iiliiies: : : : : : : : : : :  �:� ��r�ri��c�;.�."���W: Sou·ibgiiie: : : : : : : : : : : : : . : : : : : :  �:fa7 Fllevator. See Water elevator. Printin" I1reos. H. A. W. Woo<i . . . . . . . . . . . . . . . . . . . . .  569.310 Elevator. H. �'. Brott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.539 PrintlnR wail paper, H. W. Sander.on . . . . . . . . . . . . . .  569.237 Elevator attacbment. E. C. Jenkin . . . . . . . . . . . . . . . . .  589.336 '1 Projectlle and IIun for tbrowllljl same. L. Gatb-En"ine. See Gas enl/ine. Rotary enRlne. Steam mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.191 enlrlne. PrOjecti le and It'un for tbrowlng same. bll/h ex-Enlline starter. "as. WeInman & Eucbenbofer . . . .  569.365 1 Dlo.ive. L. Hathmann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.190 En"lne .toP. automatic. A. K. Bunta . . . . . • . . . . . . . .  569.445 1 Propel ilnlt' canal boats. etc •• mean. for. S. W. 
��f::,�}na�k�YI�m1:ro·����oi'; · i.iiii · makirii. · same; 569,5

95 pru�r��?ciippio' " "iid' iioidiii�' iiDj;lemeiii; ;'o'm� ' 569.400 O. Hinsberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569.416 blned. R. Jac�s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.284 Evaporating apparatus. liquid. L. F. Haubtman . .  569.456 . Pump. rotarYj H. W. Potter . . . . . . . . . . . . . . . . . . . . . . . . .  569.350 Exhibiting samples of garments. M. A. Adler . . . . .  569.531 I Puzzle. H. GI es . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  f69.104 Exteneion and retraction devicP, J .  J. Gier. . . . . .  569,494 11 Races, timin� mecbanism for, C. A. Newbaker . . .  569.296 Extractor. See Spike extractor. Stump extrac- Rack. See !'ress rack. 
Eyi��d tonRue .upport for artiOclal beads and �ll::�: :r:���l.· r: g��g:';�������:: : : : : : : : : : : : :  �� masks. I. Roescber. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  569.475 , Railway rail and cbair or bed. L. S. Proctor . . . . . . .  �;388 
:::�:r�"c����c:�'g: :'J�Fe�o;i/:.�· .":������: :  : : : 569.

� ! !l:il::� :l�:l: !i:t�r����iley: 'R: 'X: parm;,�.�� 5'69.m j;·aucet. relt'isterlng, C. Van Hraafeiland . . . . . . . . . . . .  489 Rai l way system. electrIc. Sbover &> Townsend . . . .  569.432 Feed water heater and puriOer. J. Ktruben . . . . . . . .  . Railway tIe. C. A. '1'. Peters . . . . . . . . . . . . . . . . . . . . . . . . . 589.469 Fence. A H. Cook. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  174 1 Railway track I<""e. D. II; Rhodes . . . . . . . . . . . . . . . . . .  569.587 Fence. C. F. iJarnell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.276 Ramming macbine. road. A. D. Buchanan . . . . . . . . .  5b'9.573 Fence machine. wire. W. F. Dobbs . . . . . . . . . . . . . . . . . 569.487 Reamer. expan.ion. J. Sinaer . . . . . . . . . . . . . . . . . . . . . . .  (it,'9.303 Fence. wire. W. Cunrad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.275 Reed for warpinlt'. H. Ilavenpurt . . . . . . . . . . . . . . . . . .  569.179 Fender. See Car fender. Wbeel fender. Reflectln!! .creen. adju.table, P. Keyes . . . . . . . . . . . .  569.503 Field glass. E. Tous.alnt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.528 Refrilrerat in" shlpplnl( crate. M. S. Millard . . . . . . . .  569.506 FIle. nail. B. W. Jacobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.285 Rel/ister. See Pa.sen"er register. Fil ter. E. M. Kni"ht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.382 Registerin� d�vice. H. A. Pbillip . . . . . . . . . . . . . . . . . . .  569.348 F·iIter. oi l . �'. Bain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (it,'9.159 Re"ulator. See Damper relt'ulator. Draugbt rel/U-F'irearm. breecb loading. A. lSiII . . . . . . . . . . . . . . . . . . . . . 569.244 lator. B�at or drau�ht re/lulator. 
�·I°r;.,?3!�i.�� . .  ��. s�.

al.���� .���.����'.�: .�: .�.�:. � ::. 569.211 i !tl�:�. d;,YI�fi:�r::,d�!��i�!e f��' ����: i�l!. 569.522 Folding machin ... ('. Scbutz . . . . . . . . . . . . . . . . . . . . . . . .  569.355 , Campbell . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.406 
Folding table. J. & J. Palmer . . . . . . . . . . . . . . . . . . . . . . . .  569.5U I' Rocking �hair. platform. W. I. Bunkpr . . . . .  569.446, 569.'47 Furnace. See Boiler or other furnace. Gas fur- Rod or rol ler supporting device, J. BerwanJlel' . . . .  500,:119 nace. Gla.s annealing furnace. Open hearth Rol l in" mill teed table. S. V. Huber . . . . . . . . . . . . . . . .  569 furnace. Ore roasting furnace. Rotary en�ine. E. Cbabocbe . . . . . . . . . . . . . . . . . . . . . . . .  . Fun.ace drau"bt Rttacbment. A. Jabant . . . . . . . . . . . 569,204 Sack. sleepln", F. H. Scatchard . . . . . . . . . . . . . . . . . . .  . Furnace jlrate, F. W. Jarvis . . . . . . . . . . . . . . . . . . . . . . . . .  569,205 Sa.licylic compound and makin't same, R. ScbUr • . • Furnace Ilrate. W. R. Roney. _ . . . . . . . . . . . . . . . . . . . . . . 569,353 Maw setting machine, R. It. Coursen . . . . . . . . . . . . . . .  . 
Furl��'if\r�;����� . ��� . I�������.�. ����.����?� 569.329 i 

Scafflg�h�b��:�.������.�����.� . f�� . ����.����. ���: 569,240 Gable ornament. T. L. Dillon . . . . . . . . . . . . . . . . . . . . . . . .  569.550 Scale for weighing Ira.eous substance •• A. Cu.fo-G""e. S�e (·arpenter's gRlle. Railway traCk gage. I dl .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569.1T,· Water gallf'. Screen. See Reflecting screen. Gamp apparatus. C. J. �tauftiJler. . . . . . .  . . . . .  . . . . . . . .  Meparator. See Gas, Oi l. and water separator. Garter and belt. F. H. McClunl!, Jr. . . . . . . . . . . . .  . . . .  Sewing machine, V .  Witte . . . . . . . . . . . . . . . . . . . . . . . . . fi69 441 

8:: ��:l��: �'. �.
o�:'nter· : · · : : : : : : : : : : : : : : : : ·.�·� ��:l�� :::��l�� �fi��:�iI�·l: ::[�.��: : : : : : : : : : :  �:� Gas furnace. regenerative, L. J. Lemaire . . . . . . . . . .  Shaft or tODllue coupling, L. Prideaux . . . . . . . . . . . . .  5b"9.426 Ga . ..  enemtor. Bcetylene. A. S. Bucber . . . . . . . . . . .  569 Sbear1D2 macbine. G. Guild . . . . . . . . . . . . . . . . . . . . . . . . .  569.261 Ha. beater fortcarria/le •. efc . •  Janse & De Witte .. 569 Shell, bi"h explosive, L. Gatbmann . . . . . . . . . . . . . . . .  569.100 

(iw, oU and water separator. A. P. McBride . . . . . . • 569, Sbelving. 1ibrary, W. H .  &; F. A. W inslow . . . . . . . . .  569,270 
air they assume the proper color. They should then be �1���I�·:���l��'c�o�s:.J..��::::::::::::. :::::::::::: �:t� immediately removed, and the operation is then com- llg�l: r.:c'l.�I�.b��,�?1o':Js�����: .�: .:����:::::: ::::. �:1til pleted. Bicycle .add le, Drury & S.ms . . . . . . . . . . . . . . . . . . . . . . . . 569.326 Bicycle stal'd, F. Giacmto . . . . . . . . . . . . . . . . . . . . . . . . .  569,493 

Gate. Sp.e A utomattc "ate. I Sbow ca.e. F'. (. urley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.455 Generator. See Electric generator. Gas IIenera- Sifter for ashe •• etc .• J. Bonowitz . . . . . . . . . . . . . . . . . .  569.390 
f;la���nneaHnll furnaee, J. Georlle . . . . . . . . . . . . . . . •  569,279 �t:�:I·apMp��!\?;.kc�\�:Jnt�rll!d,a��i��:� •. . . . . . . .  569.195 
8g:?'cr;��'},�1�� :: L m��r:'.:.'ri.':::::::::::::::::.: �:m �r�� B�Pioa��k�·. �: S�.i�� .. : : : : : : :: : : : : : : : . : : : : : : :  �:� (7002) H .  W. S. , J I· . . says : Will you g-i ve �:m����greo�st·i�o�w�cJ:iiodd: : : : · : : : : : : : . : : : .: �:m 

recipe for waterproofing silk IIshlng liues to prevent them I Blind holder. J. W. Woodward . . . . . . . . . . . . . . . . . . . . . .  569.479 from sinking? A. 1. Two parts boiled oil, 1 part gold G:��� :lf�:I·,:y:.���:"l��: jjoiitiav"iid 
. .  :. : : : : : : ·::. : :  �:� 

size. put III a bottle, shake well, and it IS ready for use. Boat. See Steamboat. 
Apply with a piece of lIannel, expose to the air and dry. IgfJi�tt��eJ,;t�i.�a��W�: · water t,jbe iioiier: . . . .  569.170 
After using the line two or three times it should have Boiler. V. Karavodln . . . . . . . . . . . . .  . . . . . . . .  . .  . . . . . . . . .  569.287 
another �oat, the application beinl: repeated when neces- Ggll:�·I�g,I:.r.���:,3::::::::: .:::::::::::::::::::::::: �:tU sary. 2. Apply a.mixture of 2 parts. boiled linseed oil I' �gH:�s?�����:/�m��I��ii�i�:'c�':i8iaiioiioom: 569.

207 and 1 part good sIze; expose to the aIr and dry. pounds to. W. A. West . . . . . . . . . . . . . . . . . . . . . . . . . .  569.440 

Grain recleaner and separator. J. B. Scbuman . . . .  ' Sled propeller. H. H. Homer . . . . . . . . . . . . . . . . . . . . . . . . 569.201 Hrapbophone. T. H. Macdonald . . . . . . . . . . . . . . . . . . . (it,'9. Sleeve protector. J .  P. Reily . . . . . . . . . . . . . . . . 569.471. 56:-1.472 Hrate bar. J. '1'. F'u l ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569. Snap sWltcb. H. W. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569.332 
8��d��;ri'!:��: .?.;u�t!�y�ddi.,;iipeiirliii.: ·W:: Ii: 569 I ���;j,l'io;i{.�a�p�,,�t��erg;r·operaiinii: · p: . T: 569.249 

Mo""an . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569,222 Ber" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.485 8�� �:��l:��: �i::&��:��:· .:u�Ie��r:::nW .. .  H: 569,225 ����t':cI��n!."T�����::ltt.�I.I:: : : : : : : : . : : : . : : :  : .. : : :  �:!:; Mor"an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . •  569.223. 569.224 Speed alterin" or adJu.tlng mecbanlsm for sbaft Hand. artificial. J. Voelltieln . . . . . . . .  . .  . . . . . . . . . .  569.593 governors, J. & n. M.cLaren . . . . . . . . . . . . . . . . . . . . .  569.512 Handle. See Bicycle bandle. Crank handle. Speed indlcatmg alarm. B. F. Card . . . . . . . . . . . . . . . . .  569.1U 
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Speed "&I')'lnll mecbanlsm. W. COrllu . . . . . . . . • . . . .  689,8611 
Spike extractor and raIl"a,. tie litter. Dtma"a,. 

& Jones. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fl6II.fi1i2 
Spool holder. D. F. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . .  56lI.lm �&��l\'e�lD��}!��O: ';l�:l!;r�' C. Van CIse • . •  , 669,256 
Sprocket wbeel. J. Lln:fsay . . . . . . . . . . . . . . . . . . . . . . . . .  569.216 
t:,'re'r.'=ru��[:� U: �t,?ci.i8: : : : : : : : : : : : : : : : : : :  =:� 
Stall' •• E. A. Moore. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  569.464 
Stamper. envelop. I. C. Goodrldlle . . . . . . . . . . . . . . . . .  56lI 
Stand pipe and "aterlngcrane. D. Cbene,. . . . . . . . . .  56lI 
Steam. air, or water motor. II:. M. Crandall . . . . . . .  . 
Steamboat. S. D. Tbor.on . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 
Steam boiler. W. Wrlllbt. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Steam emrlne. A. K. Man.field . . . . . . . . . . . . . . . . . . . . . . 
Steam gene.rator� water return system for, Ben .. 

bam &; McAIlI.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Steel. manufacturinll. E. M. Jobuson . . . . . . . . . . . .  . .  
Stool. D .  Ill: Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Stopper. See BOltle stopper. Leak stopper. 
���:: =�I�';.'j: i��miiir';iig : : : : :  : : : : : : : : : : : : : : :  =:� 
Stovepipe tblm ble. J. R. Bo.t"lck .. . . . . . . . . . . . . . . . .  569.160 
Stove • •  traw burning. W. P. Hltcblngs . . . . . . . . . . . . .  569.61>7 

���l�:�: :!;,. �r �i�n
POi: ·T:ii .. iides·.·.·. '::::::::::.: =:� 

Stump extractor. J. J. Milne . . . . . . . . . . . . . . . . . . . . . . .  569.607 
Snperbeaters, non..()xldlzable lining for. L. 

SteTen. . . .  . . . . . . . . . . . . . . . . .  . . . . .  . .  . . . . .  . . .  . .  . . . .  . . .  6ti9.261 Swltcb. See Electric 8"lteb. Electric snap 

Tat!\:.itcs� ��rft:;tt!.'i!le. Tram"ay 8w1tcb. 

�:����·lI
rem":"'::�!i. �����'"U-��:r.:���: .. �: �'. �:.�� =:!:1 Telephone circuit. multlllie 8tatlon. J. A. Barrett 569.(()1 

�g\1r�g.!':I1������ f::��· . . ���.r.�� .�. ��.� : : : :  ti:1W 
�t!.!:.���

I
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J
j.lk��\�:�· : : : : : : : : : . : : . : : : :  =:=: 

Tbrasbing macbine band cutter and feeder. F. 
Qulnt� et al . .  . . . . .  . .  . . . .  . .  . . .  . . . . . . .  . . . .  . .  . . .  . . . .  569.230 

Thra.blng macblne feedlDg attachment, G. W. 
Rucker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.58A Tide Indicator. A . •  \. Lo" . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.3(() 

Tie. See Metal tie. Rail"a,. tie. 
Tire. bicycle. Carns &; Failor . . . . . . . . . . . . . . . . . . . . . . .  . 
Tire for vehicle "beel •• cu.bion. A. E. Spencer .. . 
Tire for veblcle •• cu.hlon. J. R. Boice . . . . . . . . . . .  . .  
TIre, veblcle .. beel. C .  A .  Pratt . . . . . . . . . . . . . . . . . . . .  . 
'fIre . ..  heel. W. Corll88 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Tobacco leaf 8temmlnll machine. R. W. Colree . . . . 
i·obacco. macblne for llradlng and &88ortlnll leaf. 

J. M. &; O. A. Gale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tobacco treatlnll apparatus. J .  Wrigbt . . . . . . . . . . . .  . 
Toilet box. J. W. B",* .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  �:g� ':���:�::: �'��i�I':.��::: : : : : : : : : : : : : : : :  
Track jack. E .  P .  Cald"ell . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Tram .. a y  switch. M.  W .  Hibbard . . . . . . . . . . . . . . . . .  . .  
Transmitter bractet.adjnstable. A .  Y. Gordon . . .  . 
��=�Oe�:��,t1J-:(l �·��:r����: : : : : : : : : : : : :  
Trolley catcber. C .  F .  Randall . . . . . . . . . . . . . . . . . . . .  . . Trolley .. Ire baoMer. W. S. KI.lnger . . . . . . . • . . . . . . .  
Trus .. J .  D. Ro .. ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Tublnll. compound reinforced. n .  T. War .. lck . . .  . Hg::�w.��grJ���'6.· ��'WJl:,� �tO� : : : : : : : : :  : : :  
TypewritlDll macblne. R. J. Fisber .. . . . . . . . . . . . . . . . .  
Type .. rltloll macblne. H .  H .  Un... . . . . . . . . . . . . . . . . .  2M 
Typewrltlnll macb lne cnsblon key. Graham &; 

Savel l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :it'll.Ige 
Umbrella, J. W. Snowden .. . . . . . . . . . . . . . . . . . . . . . . . . . .  569.248 
Umbrella, R. Waple .. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569.569 
Umbrellas, canes, etc., 8upport for. Waldron tot 
VaI�:.���· Wiliilri· : : : : : : : : : :  : : : : : : : : : : : : : : : : : : : : : : :  
Valve mechanl.m. J .  M.  Bonck . . . . . . . . . . . . . . . . . .  ; . .  
�:C?�I�.

u
�

e
ii�ti�I�������: : : · : : : : . : : : : : : : : : : : : : : :  

V eblcle brake. J .  H .  Miller . . . . . . . . . . . . . . . . . . . . . . . . . .  
Veblcle. motor. J .  M.  C'>Ok . . . . . . . . . . . . . . . . . . . . . . . . . .  569. 
Veblcle storm lIDard. S. Norton . . . . . . . . . . . . . . . . . . . . .  569.486 
V.eblcle •• tborongb brace for. O. B. FnJler . . . . . . . . . 5611.451 
Ve88el •• apparatus for ral.lnll sunken. A. H. Wolf 569.«2 
Wallie Iron. Blngbam &; Wagner. . . . . . . . . . . . . . . . . . . .  I" 
Wallie Iron. E. F. Nutt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  227 
Wa;;con booy. foldlnll. J. M. FI.cber . . . . . . . . . . . .  . .  
Wagon·"heel. W .  S. O·Brlen . . . . . . . . . . . . . . . . . . . . . .  . .  
Waistband. elastic, J .  B .  Fait<lute . . . . . . . . . . . . . . . . . .  569.411 
Wasblnll macblne, J. Hofmann . . . . . . . . . . . . . . . . . . . . .  569.379 

;:���:e:.
p
n�.���e��: : : : : : · : : : : : : : : : : : : : : :  t::m 

Water clOllet fiushlng attacbment. P. J. Madden . 
Water ele1'&tor. eompresaed air. III��� 5fa� 2:: ;:t:.�'!tt.�,;.,B��:.tC:8iee[ : : : : : : : : : : : :: : : : : : :  
Water meter. G. B. Ba.sett. . . . . . . . . . . . . . . . . . . . . . . . .  . 
Water t ube boiler. G. Scbl.ler . . . . . . . . . . . . . . . . . . . .  . .  
Weatber .trlp. O. C. Little . . . . . . . . . . . . . . . . . . . . . . . . .  . 

;g::..�.13:e ·=C:;;t�b��I;f:,;oii · ... iiool:· · · · ·  
W b eel fender. S .  Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  /iIi9.4M 
;:�s:::m.�e:::;�fr �r&:inR�rtiA: . . ,ieanor: w: c: 569.2'17 

Holmer. . .  . .  . . . .  . . . .  . . . .  . . .  . .  . . . . .  . .  . . . . . . . . . . . . . .  569.458 
Wlndo .. locklnll device. E. H. Beekman . . . . . . . . . . . 569.317 
;l�: !�fe'i.:b��J'.IId1. f��tt: ���.�:: : : : : : : : : : : : : : :  =:� 
Wrencb. See Pipe .. rench. 
Wrencb. E. Cunnlr.gbam . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.372 
Xantbln derivative •• making. E. FI.cber • . •  569.489. 569.4lIO 

D ESl GNS. 
Back band book. H. Eo Wetherbee . . . . . . . . . . . . . . . . . . 26,173 
Bad�e • •  T. W. Heskett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  211.170 
Bad�e. Wbltlnll &; Catber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,171 
Bagatelle board. W. L. Sommer . . . . . . . . . . . . . . . . . . . . .  26.187 
Bicycle frame. L. G. BllllnK.. . . . . . . . . . . . . . . . .  . . . . . .  26,179 
��';.)��'¥.':r.'P:i�':��I��.���:.�:.� •. �����::::::: �ug 
Cigar boxes. pnnt or pattern for. N. Wltscb . . . . . . . .  26,188 
Eaves troDllh banger. J. F. Pierce . . . . . . . . . . . . . . . . . . .  26,175 
Enlline frame, .team. H. M. l.ane .. . . . . . . . . . . . . . . . . . .  26 1111 
6ame board. J. M. Bcb ... artJI . . . . . . . . . . . . . . . . . . . . . . . . . .  26,186 
gr�;'!,;::I���b�vl�.��::·.::::::::::: :::·.:::·. ·.:::: �l� 
Grave marker. Moore &; Trott . . . . . . . . . . . . . . . . . . . . . . . .  26,182 Hair ornament. A. P. Suter . . . . . . . . . . . . . . . . . . . . . . . . .  26,172 Heatlnll apparatu •• caslnll for. R. M. Dixon . . . . . . . .  26.181 
Hoe. weed. S. &; J. Craill. . . . . . . .  . . .  . . .  . . . . . . . .  . . . .  . . . .  26,183 
Kitchen cabinet, J. W. Bnrnett . . . . . . . . . . . . . . . . . . . . . . 26,18i 
t.�P .. �&i.b\r[

e
B�;,::�.����::: : : :: : : : : : : :: : : : : : : : :  �m 

Wick tube. safety. R. H. Smltb . . . . . . . . . . . . . . . . . . . . . .  26,116 

TRA D E  MA RKS. 
Belting. po .. er. Fayer .. eatber &; LaIIe ... . . . .  211.983. 28,98& 
B\cJ'cles. Stoddard Mannfactnrlnll COmpan,. . . . . . . . 2II.(XlI 
Bicycle •• veloctpede •. and article. accessory tbere-

to. Lozier Manufactnrinll Company . . . . . . . . . . . . .  29.008 
Brusbe •• tootb • . Bambnrger & Company . . .  28,98b to 26,991 
Car��':;efl�����: .� . �������. �.��� .. . �.���.���� 26.!r19 
Uolors fer confectioners. Oebme &; !kler . . . . . . . • . .  29.0Ir.I 
Cor.etli and SimlIar nnder .. ear. Warner Brothers 

COmpan,. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . .  28,!r19 
Cotton yarns. J. P. Na .. ratb '" Company . . . . . . . . . . . .  28,980 COll�b mixture.. blood pnrlfters. po .. ders. IInl. 

re�'1!lI��::nt"��Ct:�t�:pa�O:I.� . ��d b�� 28,992 
LemoDs, Bailts Barbara Lemon Growers' Rx-

chanKe . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . .  29.000, 29.001 
Lltbograpblc prints, Kauftdalln & Stran.s Com· 

pany: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.1186 
Medicated tablets. O. Klnll . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,998 
Klneral .prlng ,..ater. Pnntas Minerai Springs 
pe�:::�

n
lci;':p: and' cream'.: Aj,Oiheter . weiss . &; 29.008 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.01.0 
Po .. der •• teetblDlI. J. H. Stedman . . . . . . . . . . . . . . . . . . .  28,999 
Reme�les for blood dlse&lleB. Cbeml.ohe Fabrlk 

Grunau Ltindsbolr &; Me,.er . . . . . . . . . . . . . . . . . . . . . . 26,991 
Remedies for disease. of tbe blood. liver and kid-

ney •• Br1I1bt·. Cbemlcal Company . . . . . . . . . . . . . . .  26.993 
Remedy for burn •• S. B. HUll . . . . . . . . . . . . . . . . . . . . . . .  26.996 
��:.?..i�:.!�:.��:.tfi.�b':ti�n �����;.:: : : : : : : :  �= 
Size. wall. Becbman &; Stirn . . . . . . . . . . . . . . . . . . . . . . . . . .  29.001 
Specifics for tbe extermination of zymotic and 

COtit"f0US diseases. A. Liebig . . . . . . . . . . . . . . . . . . .  211.:= 
��r�:�·blnd'n�·t:e��';�a�=�ompaiii: : . .  : :  �981 
\I bl.tle •• Carstalrs. MCCall &; Company . . . . .. 29.00f. 29.005 

" i,.tifi, �m'ri,al. 
ORDINARY RA'I'ES. 

Infolde Palre, each Inllertlon - - 7 ll  eentll a line 
Bllck Palre. each Inllertlon - - - - 81.00 a line 
IF'For 801M C/aUU o! Advertisements. Special and 

Hii1her rates are reqmTw. 
'l'be above are cbarge. per agate line-about elllbt 

word. per line. Tbl. notice .bo ... tbe wldtb of the Une. 
���e��; �� �'!,t'!..%�e

; .. t�:::re t:'n� �;"!��!: 
��fve':f ��e J��r{�:'OIll�v:art�'::'r'fe�. 

T��d::; 
morning to appear In the following .. eek?'. Is.ue. 

SI foot power ar * Screw .... ... cuttln, Lathes Automatic 
Cross feed 

9 and i i ·lnch Swing. 
New and Original Features 

SClld for Catalogtle B. 
Senf'I"B Fall8 Mfg. Compaoy, 0IlCI Water St.. Seaeca Fail .. N. Y 

AMERICAN PATENTS. - , AN INTER-
eeti'ntz and vlI.Juab le Ulblt! showtmc tbe nuillber of patent s  
grantee! for the various subject8 upon wh ich petitions 
have heen filed from tbe bel<lnn ln" do .. n to December 31. 18\14, Contained ,n �CI EST1 FIC AMERICAN SuP· 
PLE>1IeNT. No. 1 00;!. Price 10 cents. To be bad at 
this 01llce and from al l new.delllers 

r..POWER & FOOT I 5 H A P E R 5 . P L A N � R S  D R i l lS. 

AT H E S. �:cf�U'lpr,��P ��TljLIJtul��l:t 5 E BAS  I A N  L AT H �  C O  1 2 0  C U LVERT ST. C I N C I NNAT I .  O .  

Barn Door Hangers 
Impo •• lble for door to jump the traolr. 
Ve.,. simple and cheap to apply. 

IF' Sma !or Hook. 
TROLLEY TRACK MFG. CO., 

HOLYOKE, MASS. 
The Curtis Steam • 

vaM�ea::;b�n�:.."d'I�:'e��:·�!':,.�� 
to .control or redulle .team pressure. Its 
employment mean. a great savlnll in oper
ating expenses. 

prSma !or circular S. A. 
O'ESTE &. SEELEY CO •• 

29-33 Haverhill St • •  BOllton. 

B A R N ES' -
UPRIGHT DRI LLS 
tl��'W�'i

t
���f·�'1f.I,�.a���.::t relt-

Feed. :pr Bend lor Ne·w Catalogue. 
W. F. & JOHN BAR N ES CO. 

ROCKFORD. ILL. 

Metal Shapers 
and General Line of Machine 

Sbop Tool •• 

Hill, Clarke & Co. 
180 Oliver Street, BOSTON 

• • •  Q U I NT'S • • •  

Turret Dril ls 
Adapted for jig drilling. bicycle. elec-

��: %1'Fd�lIi=':'b:�'i.':tIlu;::,.(;N:� 
.. itbout mOTlng .. ork. 

A. D. Q U I N T, 
4 Clinton St •• Hartford. Conn. U. S. A. 

for Hot Wate,' and Hot All'. 

Snitable for house • •  store •• • Ingle room •• 
barber lIhops, baptl.tries, etc. 

the National Pipe Bending Co. 
1 52 River St. ,  New Haven. Conn. 

A Boiler Feeder 
For High Pressures 

WORKS AT 100 TO 250 LBS. ST EAM 
as easily as 

OUR STOCK INJECTOR AT 26 TO 100 LBS. 
Mall we ten !IOU about it f 

P ENBER.T H Y  I NJECTOR C O . ,  
1 1 6  Seve n t h  Street, O .;TRO IT. MICH. 

1 'to" 'J � !!!� �!��!gv!I���W!t� 'lent SlIdlna Former. Art!· &A Q "'" 1 cleo made from coil of round. 
� � "., flat or aquure Wire, same as 

__ t/l8hnwn tn the cut. 
€!-.... CI...D P"'Bent Wire Good. furni.h· 

� 0 1 ,=-C
d

�i..A�
e
E" & JOH NSON , 

� �P. O.c::,�}tr.'!�t�r.bnry. 

PORTABLE SINGLE RAIL SURFACE 
Rl\l l way. - Detai ls of construction and deMcripti 'm ot 
rol l t ng stock of a new system of portable rai lway which 

::��l�:!tti�':t uro:." ir:
o
:e�ptr��. 

bItW���e�;e�I����r��'�� 
Uontained In S(,l lCNTIFI(! A M E ltlCAN SUPPL .... ENT. No. !1?J!: • .r:!f:r�� 

cent •• To be h .. d .. t this omce and from 

A Book of Tools 
The " Scientific American " saye of 

the Book of Tools : " It  is so excel
lentl,. made uP. and I. full of ench 
valnable InformatiOn, that it fairly 
eclipses many .. orll:8 sold simply On 
�heir merit •• " 

.. A Book of Tools " I. our cata
logue. liOO pages. over 2.000 illustra
tion. of Macblnery. Tools and Sup. 
plies of all kinds. and we will .end a 
copy free po.t-pald to any addre.s 

Upon receipt Of 26 cents in stamp. to oover cost ot post
age and advertl.IDII. 

CHAS. A. STRELINGER & CO. 
Addreu AJ,j��1ng Dept., Detroit, Mich. 

I�GAT�;O_ BP!!Rs .�CJJ{ .$.��" 
ESTIMATES furnllhedforlOMPLETE CRUSHING PUNfS ::nufacture MIN ING MACHINERY 3�:��i�tlOn. GatlS Iron Works. DepL C. 650 Elston Av. Chicago,1II 

Tbis be;��:'in�e
S��ih�r Horse 

\VEBS'l'Elt � actual horse po"er 
GAS ENGINE 

for $1 � II. 1888 lOS discount for cash. 
:f

u��':i��'i:t��':r��J'l� o,uli1J 
tberefore we can make tbeece. Box-
�a��rf.:'Nf:'i.�tG:"'i:N�!. pounds. 

IF' Write 1M Special Catalogue. 

WE BSTER M 'F'G CO. ,  W4 West 15th Street. CruCAGO. 

DAM ON-PEETS CO. , 44 Beekman St. , N. Y. 
are the Ea.tem Agent. for the 

WEBSTER GAS A N D  GASOLE N E  ENGINES They keeJ'��t:��� In 
�

k
C:t.=�,?: 

them In 

The Chicago Gas & Gasoline Engine 
Tbe .Imple.t gas and lIasollne 

engine on the market. Has no 
eqnal for absolute. steady speed 

and durability. It I. a d .. arf 
In .Ize and a Samson in 
strengtb. Catalogue smt on 
application. 

MANUFACTURED BY 
J • .J .  N O ltlll A N  CO . . 

48 "A" South Clinton St.. 
OHICAGO, ILL. 

Machinery for making WI R E any articles from 

Automatic wI
::��":,�nl �����'ll'f.artment is in 

Machinery for making sheet metal goods. 
THE WATERBURY MACHINE CO. ,  

Direct COnpled Engines and 
Dynamos for 

MAR I N E  and LOCAL 
GHT PLANTS I�;��e 

E X> G- E  Tc>c>x.a� 
are oft,en nearly ruined by using a grind-
stone noi adapted to the work. Our 
�:tt�r: F���::d�J:r:::���y of grits I'F' JllJ.1J 'We st!wt 'Vou o ur Catalot}ut, 
1mu.ch 'wilL oi1�t.: VOU "orne information ? . _ .  GRA F1' U S  !"TO N E  C OlU I'A N Y. 

. 

No. III River Street. GRAFTON. OUIO. 

N I C K E L  
AND 

ElectrO-Plating 
Apparatus IDd laterial. 

TOlC 
lIanlOn A VanWinkle 

CO� Newark, "'. J. J36 Libert,. St •• N. Y. 8f> &; 37 S. Canal St .• 
CblC&llo. 

How to Repair Bicycles 
A n  I l l ustrated Treatl" .. .  covering the entire sub-1.'::'J·!!�.r3��re�th�..\re:.hg:.\r:::.I��:"fl �::�: 
In .tamps. THE FRASSE CO. , �1 Wnrren St" lSew York, N. Y. 

MODE LS o..� E X P E R I M E N TA L W O R K 
� * GAT A L O G U ts ffi � . ,  F R E E �� \S/ 

1 ' 1- GE AR S U N I O N  �OIl'E'i:Wo'RK� CH I CAGO  

H ARVEY H U B BELL 
Machi nery and Tool Mfr. 

Improved Tappl nlr Mnchlne. 

C R E WS 
Macbine 8cl"ew8 for electrical purposes. 

Sample box free. 
B R I DGEPOBT, CON N .  

MONEY MA KER. 
So lies the II lIoner Question ! " 
" FR E E  COI N AC E " 

NO LON C E R  I N  fT ! 
TOIl tant the 

HYPNOTISM Slxt,. metbodsi $6 ;  mJ'Pl"OOeBII ." 
IlOo. Prot. Andenon, � n ="'�T�:J!:' ct�= 

[OCTOBER 3 1 ,  I8¢>. 
Durable-Easily Applied.  
f�:!·�nr!f �='.t�p= 
materials, anll will uot dry UP 
and become brittle under ex· 
po.ure to tbe weatber as coal· tar roollDlI8 do. pr- Bend 1M 

Iru Bampleo!roo! 12 � OI<I,  
with cirCular aM pN4''' list to 
W A ItR \<; :- C H E1U I CAI, 

&; lUFG. CO .. 
Sll Fu lton Street, 

Ne'T York. V. IS. A .  

AUTOMOBILE C A R R I A G E S :  THE 
Pari ... Bordeaux·Parl. Race ot.-Brief account of tbe 
performance of t.he veblcles that obtained tbe prize. in 
The com petition lustltuted by the P .. tlt Journal. With 
9 i I Iustra.tions. Contamed in  SCIENTIF[C' AMBRICAN 
SUPPI,EM ENT. No. 1 0�3. Price 10 cents. 1'0 be ""d at 
tbl. 01llce and (rom ali ne".de"ler •. 

- • T H E ·  • ���--�I�-�-
I � 1" l..-',.',.. � '" .' � • • �, - l"-, I I ��' : ' . ' , . -- " '1 : "  �� .--L-1 • __ . .... __ ! r � . '>::::'-" - � - -

P'" ESTA B I ,I S H E J) 1!!!41). 
The Most Popular Scientific Paper I n  the World 

O n l y  83.011 a Year. Incl ttdlnlr I'olltaae. 
W .. ekl y.-6� IS ll mben a Y ear. 

T h l 8  "' I d e l y  cl t'cll l n ted and .plendldly Illustrated 
paper Is pnbli.hed "eekly. Ever,. number contains slx
t,een pages of useful Information and a larlle nnmber of 
original enl!'ravlnll8 of ne .. Inventions and di.coverles. 
representing EngineenDil Work •• St.eam Machinery. 
Ne" Inventlous. Noveltte8 1n Mechanics. Manufacture •• 
Cheml.try. mectrlclty.TeleKrapby. Pbotograpb,.. Arcbl· 
tecture, Agriculture. Horticulture. Natural HI.tory. 
ete. Complete list of Patents each week. 

'l' erna .. of �nb!llC I· i l) t io l l .-One copy of the SCIEN
TIFIC AM ERICAN will be .ent for one llear -52 numbers
po.tage prepaid. to any snb.crlber In the United State •• 
Canada, or MexiCO. On receipt of ')' II 1'"e lI o l l t"'8 by 
the publlsbers ; six month •• '1.00 ; three montb •• '1.00. 

e i ll b  •. - Special rates for several names. and to Po.t. 
masters. Write for particulars. 

The safe.t "ay to remit I. by Postal Order. Draft. or Expre88 Mone,. Order. Mone,. carefully placed luslde 
of envelopes. securely sealed. and correctly addres.ed. 
seldom I!'oes astray. but I. at the sender'8 risk. Address 
all letters and make all orders. drafts, etc.. payable to 

IlI U IS Ii  &; CO •• 311 1  11I'oad way, !\ew Y o ,·k. 

___e--

Jdtntitit �mtdta. Juppltmtnt 
This Ia a separate and dl.tinct pnbllcatlon from THE 

SCJENTllrlC AlIERICA ". but Ie nniform tbe"""ltb in 
lize. evlll")' nnmber oontalniDlr sixteen largp _e. full 
of engraving •• man,. of "nlcb are tall:en from foreilln 
papers an� accompaDled with translated d ... crlptlon •• 
TB E SCIIONTIFIC AMERICAN SUPPLEMII:NT I. published 
.. eell:ly. and includes a very wide range of content.. It 
pre.e"t. tb� mo.t. recent papers by eminent writer. In 
all the principal department. of Science and tbe U.eful 
Art". embracing Biology. Geology. Mineralogy. �atural 
HI.tory. G .. ography A.rchIBoIOllY. Astronom,.. Chemis
try. Electricity. Light. Heat, Mecbanlcal Engineering. 
Steam and Rail"ay Enlrlneerlng. Mini nil. Sblp Building. 
!Ilarlnfl Engineering. Photography. TecbnolollY. Manu
factnrln� Indust.rie •• Sanitary EnglneeriDil. Allriculture, 
HorticUlture, Dome.tlc Econom,.. 1Ilograpby. Medicine, 
ete. A vast amount of fre.b and valnable Information 
obtainable !n no other publication. 

TIle moot important Engmeeri� Works. Mecbanl.ms, 
and Ml!<nufactures at bome and abroad are IIIn.trated 
and de�crlbed In the SUPPLEMENT. 

Price for the SUPPLEMIONT. for the United Slate •• 
canada, and Mexico. $6.00 a year; or one cop,. of tbe 
S(,IICNTII'IC AMERICAN and one copy of the SUPPLE. 
MENT. bot.h mailed for one year to one addreu for t7.(JO. 
Slnllle cople •• 10 cents. Addres. and remit by po.tal 
order. expreu mone,. order. or check, 

lU U IS N  &: CO., 31H n ... adwa,., New York. 
--.--

�nil(lillg �(lithnt. 
THE SClI'NTIFIC AMEHlCAN BUILDING EDITION Is 

, .. ued montbly. �.50 a year. Single ooples, 26 cents. 
Thirty. t"o large qnarto pag88. forming a large and 
�plendld Maaulne of Arcbltecture. ricbly adorned with 
elegant plates and atber fine eIllO"avings ; lIIu.trating tbe 
mo.t Interesting example. OC modem A.rcbitectnral 
Coustrnctlon and allied subjects. 

A special feature Is tbe presentation In eacb nnmber 
of a variety Of the late.t and best plan. for private re.l· 
dence •• city and country. Including tbo.e of ve.,. mod. 
erate oo.t as .. eli as the more expen.ive. Drawing. In 
perspective and in color are given. to"ether "Itb Floor 
Plaus. Descriptions. Location •• E.timated Cost. etc. 

The elegance and cbeapne •• ot tbl. mlllrDlficent "or� 
have "on for it the I.araest C i rc u l ation of any 
A.rcbltectnral publication In tbe "orld. 80ld by ali 
newsdealers. t:a.00 a year. Remit to 

lU V N N  &; CO., 361 Brnndway, New York. 

• 

�xvort �ditiO'u 
of tbe SClENTll'lC AMERICAN. "Itb wblcb I. incor
porated .. LA AMERICA CIENTII'I(, A E INDUSTBUL." 
or Spanl.b edition of the S(,IENTIFIC AMERICAN i. pub
li.bed monthly . and I. uniform In elze and t,.pograpb,. 
wltb tbe SC I&NTIFIC AMEIl IOAN. Every nnmber con
tain. about 00 pages, profusely iIIu.trated. It Is tbe finest 
.clentIHc. Indnstrial export paper pnbllshed. It clrcn
late. tl!r,ongbont Cuba. tbe We.t Indle •• Mexico. Cen
tral and Soutb Amerlea, Spain and SpanI.h posse.slons 
-wberever tbe Spani.b lanlluage IS sp(lken. THE SCI
ENT I F I C  AMERICAN EXPORT EDITION bas a large 
gnaranteed circulation III all commercial places th1"OW,1h
out the world. �.OO a year. postpaid, to any part of the 
.. orld. Single copies. 26 cents. 

IF' Manufacturers and otbers "ho desire to secure 
forelllD trade may bave large and handscomelY dl.played 
announcemen�8 pnbU.bed In this edition at a ve.,. 
mooerate OOIIt. Rates npon application. 

lU VN N  &; Cf)., Pnblillhe1"tl. 

381 Broaolwa7. N ew Yerke 

© 1896 SCIENTIFIC AMERICAN, INC.
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Cbt 11 B e of tbt X Ray 

By WM. H. MEADOWCROFT. 

One volume, 12mo, cloth and gold, 15 cents; 
paper, 50 cents. 

The first primary work on the subject. A 
book for the people. The author of " A  B 
C of Electricity " (1 vol. cloth, :'iOc.) showed 
clearly in that work his ability to explain a 
techmcal subject for the layman who knows 
nothing of scientific terms. He has written 
this work about the X Ray in his usual clear 
and simple style, and a wide circulation of 
this highly useful book is as�ured. The text 
is beautifully embellished with fine engrav
ings, and nothing is omitted tliat will give 
the public a clear knowledge of this re
markable discovery of Prof. lWntgen. The 
public would do well to secure both oi these 
important works by this author. Sent postpaid by the puDhshers on receipt of price. 

American Technical Book Co. , 
4;1 V esey St .. eet, New Vnrk. 

TO BUS I N ESS MEN 
1'he value of toe SCIENTIFJC .\.MERJCAN as an adver· 

tlslnll medium cannot be overestimated. It. circulation 
Is many times IlI'eater toan that of any similar journal 
now published. It �oes loto all the States and 1'errlto
ries. and Is read In all the principal libraries and readlnll 
rooms of the world. A bU81nC58 man wants 80methtml 
more than to s£. his advertisement In a printed news
paper. He wants ch·culat.lon. Tbls he has when he ad
vertloes ln the SCIENTIFIC AMERICAN. And do not let 
the advertisinll llgent Inftuence you to 8ubstitute BomE' 
other paper tor tbe SCIENTI FIC AMERICAN when oe· 
lectinll' a \1st of publications In ... hlch you decide It Is for 
your Interest to advertise. This Is frequently done for 
the re8.80D that the lL2't'nt gets a larger commission from 
tbe papers havlnll' a smwl circulation than Is allowed on 
the SClENTIJ'IC A:II KRICAN. 

For ratea address 
Ill V N N  '" C O . ,  l' ubll.he .... 

361 B rolld,vIlY. N ew yo .. k. 

D E.flANC E. MACH iNE. WORKS fl .. ' D E F'l A N C E. . O H I O . U . S. A  

.

. 
" . B U I L D E. R 5 o r  _ 

. I" , " H U B ,  S P O K E. , "  � "  W H E E L , B E N D I N G, / I �  . �AG O N , CA R R I AG [ . - , �. .", A N D  H O O P  /' 1 
",," " -' , I M A C H I N E. RY . 

• · ,  ... - •. � · " , � • •  : c  S E N D  r O R  C A TA L O G U E.  

THE SUBMERGED PIPE LINE ACROSS 
·1 he Wil lamette River at Portland. OreJlon.-By .... Hnd A. S. RUlle. Descript ion of . l ine of 28-inch c .... t iron 
:�lr�nri::d���:g:\M3����£7��O�uO:p\�� br:��Y I�nte p�r�: land with pure water from Bull Run. a mountuin st.ream thlrry mile. dlotant. With 18 i l lustrations. Contained In BcIl::ftll'lC A al ll:RICAN SUPPLE.IENT, No .. I O U. 

���e �,�l��om �fJlc�e:8d����8�ach. 'J'o be had at this 

The " Knapp " E lectric Motor 1l1!11 

( (k 
� � �  " , -.- . . / .  . _. - --

Best at the price. Dop.s S wonderful work. I<,tted 
�:�, ����'�re��n�� ... Ith four Inch fan and hattery elementa to put In tumbler, with full dl- 1 rectlons. 17"' S e n  d stamp fm- circular of 
laro"- motor. and othtr 
novelties. 

IC '" NOVELTY CO . , 46 Warren St •• N.Y 

BUy T E L E P H O N E S 
That Are GOH"-Not Cheap Things 

dZ�3 ,!1J�aeeJ:l:E.�':.'tet�'&; �i':;:r�V!:'o�YiL:!!Ito�� mo," because the latter operated so poorly that patrons refused to pay rentals, 
Hundreds of similar casea may be cited all'ectlnll tbe apparatus of nearly all so-called competitors. 

WESTERN TELEPHONE CONSTRUCT I O N  CO. 
260 South Cl inton Street. Ch icago 

The Laroest Manufact"" .... of Teleplloou In Ih. U. S. 

T H E  N E W  :r..:l '::�':�t 
EPARTU R E  �n;�\h3 

B ELLS �1'if;'r::�est;I�: 
and »r\ces Send postal for 
booklet to 'or H I': N E \V II El'A lt'r U RE lun. l. cu.,  
� 1 0  N ort" Mal " !'> t l'eer, 
Url.tol, (:onn • •  V. S. A .  

Do You Know-What ? 
That the SCIENTIFIC AMERICAN bas been published 

by M U N N  & CO. tlfty years ? that It Is the be.t, tbe 
most popular. and has the larllest circulation of any 
newspaper devoted to science, engineering, mechanics. 
Inventions and the latest discoverlcs In all parts of the 
world ? 

Sucb Is tbe fact and tbe paper I. mailed every ... eek to 
al J parts of the United States, Canada and MexiCO, one 
YClU', for $3.00. 

The useful information and recipes contained In t.he 
column of notes and queries I. of Inestimable value to en
�ineers. students, Inventors and, ln fact. to all classes of 
people ; and the InformatloD, ... hlch Is not att"lnable 
else ... here. Is wortb more to tbe reader than many times 
tbe cost Of subscription to the paper. 

Tbe large number of cngravluga which IJIDBtrate every 
issue involves a l!Lrge expense, 1s a useful 88 well as an 
attractive feature of tbe paper. Every discovery, new 
Invention or Improvement of ImportsDP.e Is Illustrated 
In tbe SCIENTIFIC AMERICAN. It teacbes young' persons 
to think and sUllgests Invention. Teachers and em
ployers wbo have the Inter(>st of youDll' people at heart 
should recommend their careful reading of the paper. 

AODREsa M U N N & COMPAN Y ,  
3 6 1  BROADWAY, 

� � � 
Do notfon;et 10 'nelo8. 
th .. 1e orpostal m-<ler for 

ClIrt. doII4" fm- ..... 
................. 

N EW YORK. 

" ieutifi, )meri'lu. 
...... �,DO YOU GRIND ANYTH ING ?  

H so, send for our Circular of • • • • 

DjOCK 1��� EMEDYMad�!hI:H�I2�k�§ � � Fit &11Y 114111 Frame. 

Cheap. Du rable . Never Dressed. STU RTEVANT MILL CO. Boston.  

O N LY PRACT ICAL MAGAZ I N E  CAM ERA. 
S U N A RT ' S  

" VENI ,  V IO l  V ICI ," 
SUNART MAGAZINE, 

SUNART FOlDINGS 
Send for Illustrated Cata

logue-2 ceot otamp. 

l" V NA lt'l' I'M O T O  CO . . ItOCII �:S'l' E lt, N. y .  

FOR lRVEIITORS 
AND PROMOTERS. 
WANTED : Some easy selling electrical or 
mechanical specialty by well equipped Ma
chine W ork.t!. Would manufacture under 
royalty, or buy privilege outright. ' 

Address " SPECIALTY, " care this paper. 

A GOOD THIRG 
An Electric Stove for  $4.00 

N o . 1 ,. O l - I'  .... tn ble Stove� Inch-
����amJ;�tln 'r��r::,��u�!'s, e��telbe t�r;: to boll an egg, warm the haby'. milk, make a ).oddy or any hot drink. Suitable for a physician's omceLJ!��s�W�i:N�::':::'! box complete with cord r;�:.:'!fa��� ��':i ... liether tbe lamp .ocketa· are )<',(11800. WestInllhouse. or T.-H. 

StJnd fm- one and t", it. 
WE MAKE THE BEST 

CAR HEATERS. 
American Electric Heating Corporation, 
GENERAL OFFICE : BRANrH OFFICES : 

Sears B u i lding,  Boston. ll�:;::l':lc'l:' II�::: g:l�g�k 

MANUFAC1'URE OF BICYCLES.-A 
very comprehensive article Illvtng the d�tllt l8 of construction of every part or theoe vehicle.. W l t.h 15 en· �rllvimc8. ContR i lled In 8CI ICNTU'IC A AJKHICAN StH'. I ' J .IC'I ENT, No. !lOS. Price IU cento, To be hud at thl. oftlce Rnd from all new8d�nler8. 
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ENGg��RiNG �.,:...1.!Ii:,;lI IlL ellli mllEE� 
In all Branches ; Me
chanics; Architecture: 
Electricity ; Mining : 
Plumbing ; Mechani
cal and Architectural 
Drawing ; S t e am 
EngineeriDIt (Stat'y., 
Loco. aDd Marine). 

T.e latenatlo .. at 
eo .... ,.. ...... 8eIooo1s 

FOR. SA LE-cbeap-I� h •. p. Gas or Gaooline Enlllne. Ne.... Perfection Mfg. CO., 838 Van Buren St., ChicagO. 

. LiJJ:htand tine machlDery to order' models and eleot :1c8J work specialty. E. o. CHASE, NEWARK, .N. J .  

I CE lll A C H I N ES, Cn .. l Isl Eolrlll e s, B ......... '·., 
nlld Bottl .,l'S' Macbinery. THE VILTER MFG. CO" 89Il Clinton Street, MII ... aukee, WI .. 

Shorthand by' M ail  �����lta���fI� 
1 ... 00 Free, Potta !Shorthand College, Williamsport, Pa. 

CONTRACTS WANTED. 
To manufactllre Hard ... are SlK!cIaltles, Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfll'. Co., RacIne, WI .. 

Experimenta l  & Model Work 
Circula'" d: admce free. Gardam & Son, 96 John St., N.Y. 

ttte!ttt�\C!\!W 
TYP� wHuLa. "'·ODILI LIXPl:RIMtNTAL WDftI(.l!MML� 
NDVUn!1 • ao. NI.W 'O 81'ENCIL .OMI laD MUAU .! N.'. 

Manufactu .. lnlr Plant, best location In U. S., chea"p 
snpplles,lIne buildings, power and machinery, River, RR. 
For sale, exchange for other propert.Yi or join c"mpal!Y 
taking stock for payment. M. Baird, 1 6 W. 81l!t St.,N. Y. 

VOL:\EY W. M ASON It CO. ��g��aJ�I�'!tro��¥'!!�! l'RICTION PULLEYS, CLUTCHES, ano ELEVATORS 
Latest Improved aQd only 12 to 1 Motor PRO V II) EN CE. It. I. �(§)Oon bright 111<131 sur· 

now ready for tOe market. 18 to 40 ft. Launcbea. 2. 3. 5 u d 7 horse power. 

. R .. � f3(Cs.. :\fadlln�ry . .. J& 

g. Tools.etc .• absol utdy 
. p re v e n t e d  b y  u s i n g . MANNOCITIN .. �$Ep .v LU""" nt_L 

_ _ ,- ca. Z5C.._ Otto Goetze. 118 Broad St.. New York 

.1 

�" " " " " " " " " " " '� � 

i ��I����&!��l � �MERICAN. continUe to examine Improve� for Inventors,meota, and to act as Solicitors of Patenta 
� ea::: .��e,or.,,�u

��:S
t:�:yu=� ���t.. �� � rhe preparation of Patent Drawlnlls. RPecl'catlon., and � the prose('utlun .of Appilcations tor Patenta In the __ United States, Canada, and Fore� Countrle.. Messrs. __ Munn & Co • .  wo attend to then!�paratlon of Caveata, .- . ���:�� rno;:.��ge���:' of 'i!��: •. A.m�un,:�::s � Intrusted to them Is don .. with special care and prompt� neS8. on very rea80nable terms. A pamphlet sent free of charlle on application, con� tainlng full Information about Patents and bow to pro� cure them-J directions concerning Labels, CoPyrlllbts, 

� �:I�:;ent.�W:Je�gse��.es�eiiif�:S ��f��:e:l�n�f � Patents, etc . -- We al,o Rend, free of charoe a SynoP8lS of �'orelgn � Patent Laws sbowlng tbe cost and method of securing � Patents In ali the prinCIpal countries of the world. 
� M U N N  '" CO. , SOLICITORS O� PATENTS, 
� 36 1 B ROADWAY,  N EW YORK, BRANCH Oll'FICES, - No. 622 and 624 F Street, Pacltlc � � Building, near 7tb Street. W ASBINGTON, D. C, � � � 
�" " " " " " " " " " " '� 

THE BICYCLE : ITS INFL UENCE IN 
Health and Di8euJle.-Br G. M. l Iummond. M . D. A TalnabJe and interestilur paper I n  whicD the .UbJect ia-ex. 
���!I�i8';,e::t �h':\�;:I�·r�rp��s���l�?h!�ft�.ta2.dr:.i��s8� de the c,cle by �er8on8 dlsea!l�d . .  Contnmed in SC'I 1!!STT I'I(, 
T�'�::����t tgl��:�Kti�� f�o.n latl(�;;'s.r::"":J� cent 

•. 

If you. Wftnt the best IJtlfil e an (l DrlU 
GHUGKS ' BUY 

WIS'l'CO'l"l "S. 
,Strono . . t :'Pba=tu and DMabll
(til. Cheap and AtC1£rate. 

"·e�tc"l f Cb lu'k ( � n  . . ("w i d " .  N. \' .. r. l". A. 
.A.1e fm- cataJogtu in English, Fr"""h Spanish or German. FIRST PRIZE AT COI.UMBIAN EXPOSITION, 1893. 

ELECTR ICAL SUPPLI ES 
and A l' I'ARATUi'l Of every description at 'MAN U
J'A C T U R K ll!!" I'RI C ES. We make a l"peclalt)· 
of W .. rk fo .. Amllteur • •  17"'� our prices. 

C I . V M E R  & H h l l.MA"N ,  J( e " d l u lr ,  I'a. 

u U S E  G R I N DSTO N E S ?  
If so, we can .uppiy you. Ali sIzes 
III U II I I I .. d and II l1 l1 1 u n ll l .· d .  always 
kept 10 stock, Remember, ... e make a .peclaityof selectl1lll stOneo for all spe. c,ai purposes. IF' .A.k Jm- cat4loi/tU 
Til .. I ! I . KV E I.A N J) STO N E  n), 

2d floor. Wilshire. Cleveland. O. 

HALF A CEN T U R Y  01<' CYCLE8.-AN 
tntere�tin� history of the cycle from 1 1 8  orl,;rin up to the  pre6ent time. 'I'ne tlrst crllnlr..dri ,ell bicycle. 'j'he 
. 1  bone-shaker " and ttl SUCC9Sbors. 'I'he tricycle. The modern wheel. Cycle bnlldi"R' n 8cience. Points.of imorn"emenf .• 'I'he rmenmaf ic t i l'e. A hnnd and foot evele. Wltb 9 illustrations. Contained In SCIENTIJ'JC AM'ERICAN SUPPLEMENT, No. I (I I � . Price 10 cents. To be bad at tbls omce and from all newsdealers. 

Mak� yOUr Work Irigllt ! 
Tbe comfort of typewrttlng I. never appreciated nntll yon try a 

HAMMOND NO. 2 
It Is easy and elastic to the touch, perfect and permanent In alignment, speedy enoulI'h to write :nl ... ords a minute and !lIves &8 clear * and uniform an Impreoslon as If printed. Ita durabtJIty Insures * satisfaction and freedom from oosts of repair. Ita portability recommends it for trtlvelln!l purposes. But ,t. ohlef point of exoellence la the beauty of Ita ... ork to "blch thouoando of DBel'8 can testIfy. 

THE HAMMOND TVPEWR,ITER, CO. , ,,01 East 6:ad Street, NEW YOR,K CITY 

[ 

PETROLEUM LAMP TRAD E . -4  
Tbe U. S. Patent No. 567.829 covering an Invention pto-

i:',"\'l.� b�J��n�!�ks�t a'���P�:!'r ��rt:d.�!o:;,�
I
:: 

factUNd under this polent ... ere sold last season. Pa
tenteR t. wlJllnJli either to sell or grant a IIceD8e to a 
�r�':f J'A�r��"dhl!;'�e�:..':��' �,!g or';:��: A ¥'J�'l 
SON, Advertising Agents. Phlladelpbla. 

--�'�" O O D E N  T A N K S,  
For RatJroads.. lfmB and Manufactort .... 

Builders of Steel Towers and Tank •• 
La. Red Cypres. Wood Tanks a specialty. 

W. F.. (!A t . I. W �: J . I .  (:0 . .  217 E .  Main I!treet, Louisville, Ky. 

DIXON'S 69 1 saves wear of chain, pre
vents rust and Inpreascs 

CYCLE CHAIN ease, speed and comfort. 

E a:r It will pay you ' to 8RAPHIT send 10 cents for sample. 

IDS, DIXON CRUCIBLE CO,. JERSEY CITY, N. I .  

•>:;
S
!ra�!}d�C!YS���!�'�!! 

ColI'ee, wet Feeds, 8&lt, etc. See t)Jus
trated artiCle In SCI. AM .. OctOber 24, '96. 
15 Years In operation. 17"' StJnd for 6th Qluatrated cat4loi/tU. 
8. E. WOR ltELI., H a n nibal, Mo. 

Twelfth EdiUon Now Beady. 

THE SCIENTIFIO AM ERICAN 

CYCLO P E D I A  O F  
Receipts, Notes and Queries 

1 2 ,500 R ECEIPTS. 708 PAG ES. 

Price, $ 6.00 In Cloth ; $6.00 In Sheep ; $6.60 In Half 

T:o�� h�:��; 
been on tbe mar
ket for nearly 
six years. and 
thedemandforlt has been so great 
tbat twelve edi
tions bave been 
called for, 

I t  is entirely 
distinct from the 
ordinary receipt 
book in being 
tborougbly up 
to date. 

.'l'be work may be regarded as 
the product of 
the studies and 
p r a c t i c al ex
perience of tbe 
ablest chemists 
and workers In 

Morocco, Poatpald. 

nil pa rts of the • 
world; the Information given being of the bighest 
value. arrBnll'ed and condensed In ooncise form, 
convenient for ready use. Almost every Inquiry 
that can be thought of, relating to formulre used 
'i n the various manufacturing' Industries, will bere be found answered. 

Those who are engaged in almost any branch 
of industry will lind In this book mucb tbat 
is of practical vaiue in tbeir resp('Ctive call
ings. Those who are In search of Independent 
bUSiness or emr lOyment, relating to the bome 
manufacture 0 salable articles, will lind In · It 
hundreds of most excellent suggestions. 

""" Send for descriptive circular. 
MUN N & CO., Publishers, 

a61 Broadway, New York. 

© 1896 SCIENTIFIC AMERICAN, INC.
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)V£Llveriisements.  
O Il D l l\ A R Y  R A 'I' E ,. .  

I n s i d e  PaRe, e n c h  i n se r t i o n  - - ,.. :. (-p n t lil  It l i n e  

H u c k  .-u K e .  each i n se l't i o n  - - - - � 1 . U O  a l i ll �  [If''" FO'r S01ne clas&e.s oj Adt'ertisements, Special and 
lligher rates are required. 

'l'he above are cbarlles per agate l ine-about eight 
words per line. '{'his notice shows the wldtb of the hne, 
and is set in agate type. �}n�ravings may head ativel'
tisements at the same rate per agate line, by measure· 
ment. as the letter press. Advertisements must be 
received at Publication Office as early as 'l'bursday 
morning to appear in the following week's issue. 

(ribUnt � BltYdt 
Tested and True_ 

The En sie .t R l l ll ll i JlIl' \V h f' e l  I II the \VOl·I<I .  
iT Send f o r  Catalogue. 

T H E  B L A C K  M F G .  C O . ,  E R I E ,  P A .  

f Typewriter 
____ Patent 

This company owns Letters 
Patent No. 558,428, issued Al-:il 
14 ,  1 896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print. or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. lnfringprs will be 
vigorously prosecuted. 

Wyckoff, Seamans & Benedict. 

"A thoroughly succe,ssjul commercial En
gine usirt{} a Sale Oil."-Franklin InstitlIte 

No Extra Insurance, No 
Steam, No G�s. No Gssol.ine. 
Reliable. Safe, EconomICal. 
and Convenient. Chosen by 
Nine Governments. Used for 
nearly every purpose. 
P H I E S T M A N  & CO . . l nc o r p · d .  
� a o  U o u r s p  11 1 <111'..  P H  I LA I I  

The 

POW E R  • P R E S S E S  
lor the manufacture of 

HARDWARE  SPEC IALT I ES, 
SPOO1t8, Buttons, Locks, Shovels, etc. 

for all operatLoDFI in t h e  manufacture 
of Metal GoOds.  Im pruved Clutch 
Relief. no Clicking. Presses cnang" d 
to order to suit sny special requi re
ments. Send us full particulars, Btat inJl  
what you  wish to make. Macb mes fit
ted with Automatic  F'eed ano Ejectors. 

F . �.  &: f " .  1�. U H U \" � ,  
27-'l9 FOl'l A v e . ,  n a l t i m o re ,  :ll <l . 

American 
Bel l Telephone 
Co m pany, 

125 Milk Street, 
Boston, Mass. 

This C o m pa n y  o w n s Lette rs

P aten l � o  4 6 3 , 5 6 9 ,  g ra n t e d  

to E m i le B e rl i n e r  � J ye m 
bel' I i , 1 89 1 ,  f o r  a co m b i n ed 

Telegra ph a n d  Telep h < me, 

coyer i n g- a l l  forms of 

Micro p h one T ra n sm itters 

o r  contact Telepho n es. 

, citutiiic �tutritan. 
Wbtn Sound monty £arrits, You'll 

�.---/Want to mak� Up for [ost Cim� 

[OCTOBER 3 I ,  1 896. 

PHOTOGRAPHIC 
SIMPLICITY 

Pocket Kodak. 

EASTMAN KODAK CO. 

Buy 

Bookle:!;;e��':t:mct"es 
Rochester, N. Y. Yj)augl1erty N - k 1 S- l  ' T - -bI IC e l Ver 

• · • • � lSI e Watches" .. 
Does Fine Work. Simple 
Construction. Writing .;f. 
Visible all the time. .;f. .;f. 

You can try a machine for ten days 
by paying express charges. � � � 

THE DAUGHERTY TYPEWRITER CO. , 

'- HAVE YO U G OY O U R  CAY-
ALOGU E L F'OR 1 8 96 ' O F'  

CAS A N D  CASO L I N E  STATIONARY E N G I NES 
CASOL I N E  T RACTION E N G I N ES 

COM B I N E D  E N G I N ES A N D  P U M PS 

CASO L I N E  PORTA BLE E N G I N ES 

USED A N Y  PLACE 
BY ANY O N E  
F O R  ANY PU RPOSE 

CHARTER GAS ENG INE  CO , Box 1 4 B .  Ster l i n g ,  I I I .  

At I p '  Blcvcles, W :Ltcbes Gurs, Hug-gu>s H · , rDeslI, - rl G � SlOWIng :\lachiDe.'" l,lrg:ms Phnos SIl Jell,Tools 
4 Scales of �1I v ,rletleil !lLd 1 001 other artlcJee 

Lhta free CHICA.GO SCA.LE to Chlc:'go 11 1 .  

P. O. Box :15 , KITTANNING, PA . 

Andrew If. Kellogg 
409, 41l. 413, 415 Pearl Street, 
iVelV York ________ .. �_ 

Printer 
Special Facilities for the production of all kinds of 

Catalogue Work 

Lollll Distance Telephone. 2601 Cortlandt 

I U '�t6(€#¥N'\�'Q " �l� �:��
p

�:
s
e
a

��: ��:�:e��:
e

�nY � 
an�le, without pressure or loss of 
power. Warrant.ed, 

For particulars, prices, etc., 
ItI E \\ E It 'nul l. e o . ,  

16  Elm St., Portland. M e  . •  U. 8 .  A. -----�UBBfl!. COPYlll. Cloths make  sharp. clean cut-let
ter copies. Suited to any bath or wringer. 
Handy and durable. 2 for trial, Ix ; 12 in a . {" fID box. $1, postp'd. R. Spurgin. �,a. O. Ch ic3g0 

W AT E R  F O R  C O U N T R Y  U S E .  

T W E  D O M ES T IC P U M P . 
A wonderful invention for ' Ra1Sing W ater. 

The W I NDMILL'S GREATEST RI V A
I
,. �'''r 

Country Homes, Hotels ano Summer Resorts, 
Call anu see it in practical operation.  �end for 
Catalogue and testimonials , of well-known 
Milwaukefl people. 
THE E R W I N  HY DRAUL IC  MACHINERY CO .. 
58 & 59 Loan & T r u st B l d g . ,  M i lwaukee, W i s .  

How to Bui ld a 

Cb¢ 
Pboto= 
Engrauings 

( Half-tone and Llne work) in 

"The Scientific American," 
" Puck," 
T h e

a

I�O
lSe

S
I����

e

����;�;;n���: I 
2 7 3  & 2 7 5  M u l be rry Street .  New Y o r k .  

'I'he  Pioneer P b o t o ·  b;ngravlOg ��stabi ishmer..t 
III the United Stutes. or lrrite /01' PTices and Specimens, I ...............•.. -

Home----..-...... e� 
Those Intendinll to build Wi ll .find the very best practical sug

gestions and examples of �Iodern Architecture In the h'andsomest 
Architectural M agazine ever published 

"The Scientific American 
Bui lding E�ition . "  

Each number i 8  tHUMnLted with 8. Colored plate aDd numerous 
handsome en�ravin�s mILde dirtct from photographs of buildings. 
to,{et.her with interinr Views, floor plans, description, cost, l ocat.ion, 
owners' and architects' names and a(ldres�es. The i1 Iustration8 
include seashore. southern, colonial Rnd city residences, ch urches. 
schools, public buildings, stables. carriage houses. etc. 

All who contemplate building-, or improvID.e- homes or structures 
of any kind, have in this handsome work an almost endless series of 

the latest and best examples from whtch to make selections, thus sRving time and money. 
P U B L'SHED M ONTHLY.  S U BSCR I PT'ONS $2 . 50 A Y EA R .  S , NGLE COPI ES 25 C E NTS. 

We are casing all sizes of movements in this 
new metal. It takes a better finish and is more 
enduring than sterling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases, as well as 
Sterling Silver and Enameled patterns. are in 
greater variety this season than ever. 

New specialties have been added. 
Our '97 Model 

Tru m p  Cyclometer, 
the JO,OOO mile wheel recorder. 

are all shown in our new catalogues. which 
will be sent to all. 

The Waterbury Watch CO. 
WATERBURY, CONN. �t?'-�RV[LOUSW 

R
LEASE5 ALL 1 I G H T Y J1.. L E A S URE. f�� A R I N E  � A R T I C IPATING �lIl1E I D G E.T."'-� "''- PE.RSON� _� 1'\ �f.�' . BOllEI\SMolCE t:rJGINpl l .. 01, · ,� ". COAL & c .  .� I 

GRAND RAPIOSI Hlcll GAS ENG.& YACHT CO. 98 mONT ST. 
WHY NOT START A LAUNDRY 1 

"Cb¢ £olumbia t t  

mod�rn • [4undry • macbln�rv 
Is the Cheapest and Best. WILSON LAUNDRY MACHINERY COMPANY, 

Send for Catalog S. A .  (� o l u ln b i n, P n .  

ACE,.TYLENE APPA RATUS. -AC ETY-
lene nu m ber of  t h e  SC'l EXTI F 1 C  A ':\I EHI('A � 8-1'1'1'1.1':
:\f l<: :'IJT� descr i h i n/;r. w ith fu l l  i l l ustrnt j ( )n� .  the mo�t  
recent .  s imp le, or home made and commercial appara t u s  
f o r  R'eneratm .c  acetv lene o n  t h e  hH�e and smal l Reale. 
The �as as made for and used by the m icroscopist  and  
.!ltuden t ; i t s  m�e  i n  the  magiC lantern . 'l'he new �"'rench 
table lamp making its own Reet.ylene. Contained i n  
RCIEXTIFIC A.:\I F. H.I('A S" Sr·pPLE�I E�T. No. 10� ' .  
Price 10 cent�. '1' 0  b e  had a t  offict:!. 

B risto l 's  Pat e n t  Steel Belt Laci ng. 
i�J :�f

le
8:rf�:t

a
���� 

Fastening for all kInds 
of belting. Sam
ples sent jre"'. 

The Br isto l  Co .  
Waterbury Conn .  

PUBLICATIONS FOR 1 8 97 .  
The prices o f  the different pubncations i n  the United 

States, Canada. and :Mexico are as follows : 

R A T E S  BY M A I L .  
Sclel)tific American ' weekly),  one year, ".00 
ScltllitiJIc American Snpplement (weekly), _ :rear, 6.00 
Export Edltlun ot the Scientific American (month-

ly) in Span ish and Enl<lish, - - - - _ 3 . 00 
Building Edition of the Scientific American 

(monthly), - - - - - - _ _ _ 2 . 50  
C O M B I N E D  R A T E S  

i n  the United States, Canada, and Mexico. 
Scientific American and Supplement, - 7 . 00  
Scientiflc American ano Building }�dition, - 5.00 
Scientific American. the Supplement, and Building 

Edition, ' - - - - - - - - - 9 . 00  
TERMS TO FOREIGN COUNTRIES.  

The yearly subscription prices (If Scientific American 
publications to for e l g l l  c o u l l l r i e �  are as follows : 

O. M. Money. 

�cientific American (weekly), _ - $!.f1O 
Scientifip American Supplement (weekly) 6.00 
Bui lding Edition of the SCientific Amer-

l!. llghsb Monf'Y· 
£ s. d . 
0 16 5 
1 4 8 

Ican (monthly ) ,  - 3 .00 0 12 
Export Kdi tlOn Of lbe Sctentiflc A mer-

iClln (monthly)  in Spanish and EnlZ-
!ish. - 3.00 0 12 4 

C OM B I N ED RATES TO FORE I G N  COUNTRI� 
Scient ific American and Supplement, - 8 . 50  1 14 11 
SCient i fic  American and BUiJdmg EdI-

tion. - 6 .50 
8

ci
s�

t
��?e�r:;�t,

i
��d �c.!J�t��

c 
td�����

a
� 11 .00 

or ProportWnltte Rates for Six Months. 
The above rates Include p08t�e, which we pay. Re

mit by pflstal or express money order, or draft to order of 
1'I f : l'\ S  ... \:; eo . . 361 U,'oad,,·nv o  X f" '�' Y o ,' l, .  

J ESSOP'S ST E E LTHB\yr 
F O R  TOO L S ,  S AW S  E Te. 

WI!! J E S SOP & SONS ..: � 91 JOHN ST. NEW YORK 

PRINTING INKS 
The SCIENTIFIC AMERICAN I s  printed with CRAS. 

ENEU J OHNSON & CO.'S INK, Tenth and Lombard 
Sts . •  Philadelphia, and 47 Rose St . •  OPP. Duane. New York 
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