
Vol. XCV.-No. 17'J ESTABLISHED 1845. 

IENTIFI£ MERI£AN 
[Entered at the Post Office uf Xew York. N. Y .. as Recand Class Matter. Copyright,l906, by Munn & Co.) 

NE\V YORK, OCTOBER 27, 1906. 

COUNT DE LA VAULX STARTING WITH THE "WALHALLA!I IN THE INTERNATIONAL BALLOONRACE.--[See page 300.] 

L 10 CEN'.I'S A COpy $3.00 A YEAR. 



SC:l£�TIFIC AMERICAN 
ESTABLISHED 1845 

MUNN & CO. Editors and Proprietors 
PublJsbed Weekly at 

No. 361 Broadway, New York 

TERMS TO SUBSCRIBERS 
One COPY. one year, for tbe United States. Canada. or Mexico .. . ..... . $3.00 
One copy, ODe year, to any foreign country. postage prepaid, � 16s. Od. 4.00 

THE SCIENTIFIC AMER1C.AN PUBLICATIONS 
Scientific American (Established 1845) . . .... .. ... ..... . .... . . . .. . $3.00 a year 
SCientific American <luuplement (E.tabli.bed 1876) . ... .. .. . .. .... 5.00 .. 
AmerIcan Homes and liardens . . . . . . . .  o • • • • • • • . • • • •  0 • • • • • • • •  0 • •  0 .  3.00 u 
SCientitic American ExpC)rt Edition (Establi.hed1878) . . . . . . . . . . . •. 00 .. 

'-l.lbe combined subscription rates and rates to forei�n countries will 
be furnished upon application. 

Remit.. by postal or express money order, or by bank draft or check. 
MUNN & CO .• 361 Broadway. New York. 

NEW YORK, SATURDAY, OCTOBER 27, 1906. 

The Editor is always glad to receive for examination lIlustrated 
articles on subjects of timely interest. If the photographs are 
Bhairp, the articles short, and the facts authentiC, the contributions 
will receive speCial attention. Accepted articles Will be paid for 
at regular space rates. 

OUR VAST RAILROAD SYSTEM. 
The era of extraordinary prosperity now being en

joyed by the United States is reflected in the stupend
ous railway system which has contributed so largely 
to that prosperity. We have in this country, as re
corded in the latest available figures, a total single
track railway mileage of 218,101 miles. This is an in
crease of 4,196 miles over the year preceding. The 
aggregate length of mileage, including sidings and 
tracks of all kinds, is 306,796 miles, which is owned 
by no less than 2,167 railway corporations. The 
equipment includes 48,357 locomotives, an increase' 
during the year of 1,614; while the total number of 
cars is 1,842,871, an increase of 44,310 during the year. 

It is gratifying to note that the work of the Inter
state Commerce Commission in enforcing the use of 
tl'ain brakes and automatic couplers has been so suc
cessful, that out .of an aggregate number of 1,891,228 
locomotives and cars, 1,641,395 are fitted with train 
brakes, and 1,871,590 have automatic couplers. To 
operate the raiiroads requires the services of 1,382,196 

employees; and the total amount of wages and salaries 
paid out during the year was $839,944,680. The par 
value of the amount of railway capital outstanding is 
nearly thirteen billion dollars, and of the total capital 
stock 37.16 per cent paid no dividends. Of the balance 
of the stock 9.72 per cent paid from 1 to 4 per cent; 
14.77 per cent from 4 to 5 per cent; 10.74 per cent 
from 5 to 6 per cent; 8.79 per cent paid from 6 to 7 
per cent, and 11.68 per cent paid 7 to 8 per cent. 

The number of passengers carried by the railways 
was 738,834,667, an increase of over 23 million during 
tire· ·year. The number of tons of freight 'carried was 
1,428 millions, an increase .during the year of nearly 
118 million�ons. The gross earnings were for the flrst 
time over two billion dollars, while the operating ex
penses were $1,390,000,000. 

In the annual reports made to the Interstate Com
merce Commission, carriers are expected to include 
all casualties to passengers, employees, trespassers, and 
other persons; and the totals as compiled by the Com
mission show that the total number of casualties to 
persol'l.S on' railw'aYs for the year ending June 30, 
1905, was 95,711, which was made up of 9,703 persons 
killed and 86,008 injured. Among the employees 1,990 
trainmen were killed and 29,862 injured; 136 switch 
tenders, watchmen, etc., were killed and 838 injured; 
while of other employees, 1,235 were killed and 36,097 
injured. The risk due to the work of coupling and 
uncoupling cars accounts for 230 lives and 3,543 in
juries. The number of passengers killed in the same 
year was 537, and the number injured was 10,457. In 
addition to these figures we find that no less than 
4,865 people were killed and 5,251 were injured while 
trespassing on railway property; while of persons 
other .than employees, 4,569 were killed and nearly as 
many injured by being struck by trains, locomotives, 
or cars. In applying the test of risk in proportion to 
numbers, we find that one passenger was killed for 
every 1,375,856 carried, and one injured for every 
70,655 carried. When we apply the same test to the 
employees, the results are exceedingly discouraging. 
and positively tragic, for we flnd that one out of every 
133 trainmen, that is, engineers, firemen, conductors, 
and other trainmen employed, is killed and that out of 
every 9 employed one is injured. 

A BRILLIANT NAVY YARD SUCCESS. 
It is now some half dozen years or more since 

Francis P. Bowles, the late Chief Constructor of the 
United States Navy, made the startling proposition 
that it would be advisable for" the government to 
undertake the construction of some of its warships 
at the leading navy yards. The proposal was bit
terrY-opposed, ostensibly on the grounds. that some 
of our early, government-built warships had proved 
to be exceedingly costly; that they had taken a long 
while to construct; and that they had not proved to 
be altogether satisfactory in service. Mr. Bowles reo 
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plied that those ships were built at a time when the 
navy yards, were smitten with the blight of political 
interference; that the yards had now been emanci
pated from politics; and that they were in a thoroughly 
efficient condition, and were fully competent to build 
warships expeditiously and, within the limits of the 
shorter hours and higher wages paid, to build them 
economically. 

The SCIENTIFIC AMERICAN, after a careful investiga
tion of conditions, reached the conclusion that the 
suggestion to build some ships at the navy yards was 
an excellent one, the arguments offered in favor of 
the policy being unanswerable. At that time the 
private contractors who had warships on hand were 
showing a deplorable lack of regard for the nation's 
interests, by allowing work on the war vessels to drag 
along in any old fashion, and it was largely in the 
hope tliat the stimulus afforded by the construction of 
government vessels in government yards would prompt 
the private shipyards to live up to the spirit and letter 
of their contracts, that the proposal was put forward. 
But over and above this consideration was another 
ann not less important, namely, that if such a navy 
yard as that at Brooklyn were occupied in the con
struction of a warship, it would be necessary to keep 
a large and skilled force of mechanics constantly at 
work, and there would not be that continual fluctu

. ation in the number of men employed, which had been 
one of the severest drawbacks to efficient work when 
the yard was engaged merely upon repairs and refit
ting. Under the old' regime, the work of the yard 
consisted almost entirely in the refitting of the fleet 
twice a year, in June and November. A large num
ber of extra hands had to be temporarily' taken on, 
only to be discharged again when the fleet sailed for 
its summer or winter cruise. Frequently, it proved to 
be difficult to gather a sufficient force of the kind 
required, and it took some little time to break the 
men in thoroughly to work which, to many of them, 
was of a novel character. It was urged that if a 
warship were on the stocks it would, be possible to 
keep a force of large proportions permanently in the 
yard, and that when the fleet came in for refitting, 
these men could be transferred from construction to 
repair work, and' returned to construction work when 
the fleet left the yard. 

It is a matter of history that Congress was led to 
see the wisdom of the course proposed, and that when 
the 16,000-ton "Connecticut" and "Louisiana" were 
authorized, it was decreed that one of the ships should 
be built at a government yard. It is also a matter of 
history that the "Connecticut," which was laid down 
at the Brooklyn navy, yard, has been built !n the 
record time of three years and nine months, and that 
the pace she set was followed by the private yard which 
was building the sister ship, both of these vessels being 
completed at practically the same time. This time 
should be cOl:ppared with the- time taken in the con
struction of earlier battleships, of only two-thirds the 
size, which had taken from five to six years to build. 

The "Connecticut" has thus amply fulfilled the prom
ise made as to speed of construction; and there is no 
question that the stimulus thus.afforded will be perma
nent. It was realized at the outset that, because of 
the fact that navy yard employees work shorter hours 
and receive higher pay than those at private yards, 
the vessel must, of necessity, cost more than if she 
were built by contract. The difference was estimated 
at ten per cent, an amount which is more than repaid 
iu the military advantages of having on hand at all 
times an efficient force of men. Although the final 
estimate of the cost of the two vessels has not yet 
been made up, enough is known to guarantee the state
ment that the "Connecticut" has cost less than was 
estimated, that is to say, that she has been built well 
within the ten per cent excess that was antiCipated. 

We have noticed that in certain quarters there is 
evidence of a desire to disparage the work done at 
the navy yard, and assert that the "Connecticut" has 
cost more than was anticipated and has taken very 
much longer to complete. Therefore we now wish to 
state the facts as recorded In �he government official 
reports of the two vessels, which have already appeared 
in the public press. Last April, when the "Connecti
cut" was slightly ahead of the "Louisiana," both ships 
being between 97 and 98 per cent completed, the ap
propriation had been all expended, and work was 
stopped on the "Connecticut" for the reason that the 
ordnance, which was being supplied to. both ships by 
the government, was lacking. For this reason, from 
April to July, nothing whatever was done on the "Con· 
necticut." ,n order, however, to save demurrage charges 
in the case of the' contract-built ship, the government 
decided to accept the "Louisiana" in her incomplete 
condition. Consequently, although in the government 
report for July the "Connecticut" is given as only 97.41 
per cent completed, the "Louisiana," having been ac
cepted, is given as 100 per cent completed; but at the 
foot of the, report is a note to this effect: "The per
centage of completion rtjfers to contract work, which 
in the case of the 'Louisiana' has been modified so that 

the installation of the battery is to be completed by 
the government." When the belqted 7-inch battery 
was delivered to the "Connecticut" in the summer" 
the work incidental to mounting the battery was· 
pushed to completion, and the ship recently went into 
commission. It is well known to government of-· 
ficials that, in regard to minor fittings and gener?' 
finishing up, the "Connecticut" is as a matter ,of fa;'; 
in a slightly more advanced condition than the sist�l' 
ship. Not so much because we advocated strongly tf{· 
construction of one or two warships at the navy yards, 
as because we have the interests of the navy most siIi 
cerely at heart, we take the present opportunity of 
presenting the true facts of the . case to the public, 
with the hope that, at least as regards our two leading 
yards, the policy of government construction will be 
continued. 

The argument has lately been advanced by those 
who are opposed to government construction, that the 
navy has grown to such a size that there are sufficient 
ships at the navy yard at all times to keep a large 
force permanently employed. While it is true that 
the permanent force is larger, it is also true that the' 
fluctuation in the force is much greater thim it ever 
was before. Therefore, the arguments in favor of 
having at all times a large job of new construction on. 
hand are stronger than' at any previous time in the
history of the navy. Proof of this is shown by a com
parison of the number of ships in the yard for repairs, 
on June 14 of this. year with the number in the yard. 
on October 1. In June the Atlantic fleet was at the 
Brooklyn navy yard for extensive repairs and refitting .. 
Work was being done on five battlesnips, the "Indi-' 
ana," "Massachusetts," "Maine," "Alabama," and "ll1i-· 
no is," while work would have been going on upon the> 
"Connecticut" had the supply of 7-inch guns been avail

.able. Repairs and refitting were being done also Oll
five of our largest armored cruisers, the "West Vir
gin!a," "Charleston;" "Colorado," "Pennsylvania," and! 
"Maryland," and also upon four auxiliary vessels, thE!' 
"Portsmouth," "Culgoa," "Celtic," and "Celt," and' 
last upon the submarine "Plunger." 

From sixteen vessels at the yard in June the num
ber had fallen to five on October 1, namely, the battle
ships "Connecticut" and "Massachusetts," the yacht 
"Mayflower," and the auxiliaries "Cuigoa" and "Aber
enda." Such fluctuating conditions as these involve a, 
variation in the total force of the yard from a maxi
mum of 6,000 _at. the time that the "Connecticut" was' 
under construction, to a total of from 3,000 to as low 
as 500 when, as in October, there is no warship on 
the stocks and but little work is' being done on the 
vessels that are there. 

The above comparison is sufficient proof, surely, that 
the construction of at least one ship at our leading 
yard is eminently desirable; for not only does the 
employment of a permanent force lead to great econ
omy and efficiency in the work done, but it puts the 

"yard in the best possible condition to meet the sudden 
emergency, which will always arise during a war scare, 
or upon the actual outbreak of hostilities. 

... I. 
THE SHAPE OF THE SUN. 

That there is a variation in the figure of the Sun 
has long been suspected. Observations apparently 
confirming this variation have been recently published 
by Ambronn embodying heliometer measures made 
with the Gottingen heliometer during 1890-1902_ 
Schur determined a series of measures of the solar 
diameter throughout the whole of a sun-spot cycle of 
eleven years or thereabout, and, to ohviate errors as· 
far as possible, two complete and independent series of" 
observations were made by himself and Ambronn .. 
In their discussion Ambronn found the mean solar 
diameter for the whole series; then the residual for 
each observation by subtracting the mean. From 
these residuals he' obtained the mean residual for each 
year, and thus the yearly variation in diameter. The 
table of these variations shows a periodicity with a 
time of between six and eight years. 

C. L. Poor, in an article appearing In the Astrophys_ 
Journal," considers that this method could not lead to 
the detection of any changes in the diameters, ana 
rediscusses the whole series of values. He detects a. 
decided periodicity, the polar diameter being larger 
in 1890-91, while the equatorial diameter was greatest 

- during 1892, 1893, and 1894. The exact length of the 
period is uncertain, but it appears to be nearly the 
same as the sun-spot period. The amplitude of the 
variation is 0.2 sec., the difference between the largest 
positive and negative values being about 0.5 . sec. 
These heliometer measures thus corroborate the con
clusions previously determined from Rutherford's 
photographs, but the amplitude of the variation is 
much less in the case of the visual observations. 

• .  e • 
Since 1878 to the present time nearly every year has 

seen a continued and steady decline In the amount of 
rainfall in Ecuador. No exact statistics are obtain
able, but there is little reason to doubt that the de· 
cline within the period cited is upward of 30 per cent. 



OCTOBER 27, 1906. 

THE HEAVENS IN· NOVEMBER. 
BY. HENRY NORRIS RUSSELL, PH.D. 

Though the days are growing colder as the sun gets 
farther south, and we receive less of his light and 
heat, we are nevertheless some 600,000 miles nearer 
the central fire of our system at the end of November 

!.than at the beginning. 
It may be asked, How do we know this? What evi· 
nce have we that the earth's orbit is not a circle, 

lth the sun in the center? 
The simplest a,nd most direct proof that the sun is 

not always at the same distance from us is that its 
apparent diameter varies. It looks bigger in winter 
than in summer, to the extent of fully one�thirtieth of 
its whole diameter. The only reasonable explanation 
is that it must be nearer us in winter than in sum
mer, by one-thirtieth of its whole distance. If we 
supposed that its distance did n ot change, we would 
have to believe that the sun's actual diameter changed 
by about 30,000 miles during the year-which is al
together incredible. 

These variations in the apparent size of the sun 
are, however, too small to  be discovered without tele
scopic aid, and hence remained unknown to the an
cients. They can, however, be plainly shown by meas
urement even with a sextant, and with instruments 
of higher precision they 
become very conspicuous_ 
A series of solar photo
graphs taken with the 
same instrument in a fixed 
adjustment would convince 
all¥one who examined 
them that the sun seems 
to grow smaller all 
through the first half of 
each year, reaches its 
smallest in July, and then 
gradually increases till it 
exactly regains its origi
nal diameter. 

At 10� O'Clock: Oct. 15 
At 10 O'Clock: Oct. 22 
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the zenith. Below it in the southwest are the Goat 
( Capricornus ) and Aquarius the Water-Bearer, and 
still l ower is the bright star Fomalhaut in the South
ern Fish. 

The C rane and the Phcenix are southern constella
tions, which we never see to advantage. This remark 
applies with somewhat less force to Eridanus, a very 
large constellatIon whose brightest star, Achernar, 
never rises above our horizon. .Between Eridanus and 
Pegasus is another very large group-Cetus the Whale. 
Its principal stars' are shown on the map. The star 
r is one of our nearest neighbors ( its distance being 

about ten light years) and 0 Ceti is the famous varia
ble Mira, which is now approaching its maximum, at 
which it is one of the brightest stars in the constella
tion, while at minimum it is of the ninth magnitude, 
invisible without a telescope. 

Orion is rising in the east, and Taurus the Bull is 
above him with its two prominent star-groups-the 
Hyades, which contain the bright red Aldebaran, and 
the Pleiades. 

Andromeda is right overhead with Aries the Ram 
to the southeast. In the Milky Way, beginning in the 
northeast, we have the Twins ( Gemini), the chario
teer ( Auriga) , with the great yell ow star Capella, then 
Perseus, Cassiopeia, and Cepheus. Below these are 

NIGHT SKY: OCTOBER & NOVEMBER 

SOuthern HoriZon 
L..t 9% O'Clock: October 30 

a ring of light. This phenomenon will occur on the 
29th of November, and may be observable if the 
weather is clear enough. As it is of rare occur
rence, it  is mentioned here for the benefit of anyone 
who may care to l ook for it. The principal difficulty 
is to keep the direct rays of the sun out of the tele
scope, but a little ingenuity will provide a suitable 
screen. We will return to the subject in December. 
Mars is morning star in Leo, rising at about 2 A. M. 
Jupiter is in Gemini, and is fast becoming conspicu
ous in the evening, as he approaches opposition. He 
rises at about 8: 30 P. M. on the 1st and 6: 30  on the 
30th. Saturn is in Aquarius, about 25 deg. south of 
the great square of Pegasus. He crosses the meridian 
about 7 P. M. in the middle of the month, and is 
visible all the evening. Uranus is in Sagittarius, and 
sets at about 7 P. M. on the 15th, so that he is hardly 
observable. 
8 P. M. 

Neptune is in Gemini and rises about 

THE MOON. 

Last quarter occurs at 4 A. M. on the 9th, new 
moon at 3 A. M. on the 16th, first quarter at 7 P. M. 
on the 22d, and full moon at 6 P. M. on the 30th. The 
moon is nearest us on the 16th, and farthest away on 
the 4th. She is in conjunction with Jupiter and Nep
tune on the 6th, Mars on the 13th, Mercury and Venus 

At 9 O'Clock: Nov.7 
At 8� O'Clock: Nov.14. 
At 8 O'Clock: Nov.22 

on the 17th, Uranus on the 
19th, and Saturn on the 
23rd. The conjunction 
with Jupiter is pretty 
close. 

Princeton University 
Observatory. 

••• 
RECOVERING M E T A L S  

MELTED IN THE SAN 
FRANCISCO FIRE. 

BY .ARTHUR INKERSLEY. 

After the great San 
Francisco fire; hundreds 
of tons· of lead, zinc, and 
other metals owned by the 
Selby Smelting Company 
were found melted into a 
soUd block at the base of 
the shot tower that was 
for many years one of the 
landmarks of t h e  o l d  
city. 

The problem of recover
ing the metals, which were 
worth many hundreds of 
thousands of dollars, was 
a difficult one. The great 
mass could not be raised 
or broken up into frag
ments of a practicable size 
by any ordinary means. A 
method has, however, been 
found by which it is hoped 
to recover the valuable 
metals. 

After removing several 
tons of bricks and debris, 
channels have been cut 
through the great block of 
metal by an electrical arc 
process. The bed of metal 
is from three to four feet 

This demonstrates that 
the sun is not in the cen
ter of the earth's orbit, 
but does not prove that 
the orbit may not after all 
be a circle· with the sun 
out of the middle. To do 
this takes' more delicate 
observations. The ellipse 
in which the earth actual
ly moves is so nearly cir
cular that it would be pos
sible to draw a circle ( with 
its center more than a mil
lion lUiles from the sun) 
which would never be 
more than 7,000_ miles dis
tant from the real orbit. 
By assuming that the 
earth moved in such a cir
cle, we could account fair
ly well for the observed 
motions of the sun and 
planets ; but when it comes 
to modern observations 
with their high accuracy, 
the error of 7,000 miles in 
o u r  assumed p 0 s it i o n 
would make our calcula
tions differ from our ob
servations by a m 0 u n t s 
many times as large as the 
errors of the latter. In the 
case of some of the other 

In the map, stars of the first magnitude are eight·pointed; second magnitude, six-poiuted; third magnitnde, five· pointed; fourth magnitnde (a 
few\ four-pointed; fifth magnilade (very few), three· pointed; counting the points only as shown in the solid outline, without the intermedi
ate lin es signifying star rays. 

thick, and covers the en
tire area of the ruins of 
the tower. The heat and 
light produced by the pro
cess are intense, though 
only ten volts are used for 

planets, the errors would 
be much larger. For example, it is impossible to 
draw any circle which does not at some point deviate 
mon," than 300,000 miles from the orbit of Mars. In 
fact, it  �as the failure of all  his attempts to repre
sent the rIJ(Jtion of Mars by means of a circular orbit 
that led Ka.vler to the discovery that its orbit, and 
those of the \other planets, were elliptical. 

In addition\ to all these reasons, we know that the 
law of gravitat ion demands that the orbits of the 
planets shall \pe coni,c sections. The proof of this 
prop Slsition is 

.
�ot regarded as difficult by mathemati

ciam', but as i� involves the methods of the calculus 
it c1nnot well lbe presented in a popular article. The 
law of however, is perfectly consistent 
with \ the of circular orbits of any size, for 

an ellipse is a conic section. Wheth-
orbits are elliptical or not, and how 

"""""nTl-1PlTV, can be determined only by 
this point observation speaks de

all elliptical to a greater or less 

map, we see that the principal 
western sky are the Eagle and 

high up above them. The 
is on the meridian close to 

the Little Bear and the Dragon, and still lower down 
along the northern horizon is the familiar form of 
the Great Bear. 

THE PLANETS. 

Mercury is evening star in Libra and Scorpio, but 
is so far south that he will not be well seen in our 
latitude. Even on the 9th, when he is farthest. from 
the sun, he sets less than an hour after sunset. On 
the 29th he passes between us and the sun, and be
comes a morning star. 

Venus behaves in just the same manner as Mercury 
this month, being evening star till the 29th, and then 
becoming a morning star. She is extremely far south, 
and will not be conspicuous, even at the beginning of 
November. 

Toward the end of the month she will be visible 
only in the daytime in telescopes provided with cir
cles which enable them .to be set exactly on the planet. 
She will be a very interesting object for those who 
can see her, for she passes almost exactly between 
us and the sun-apparently about 1% degrees south 
of him. Under these circumstances the twilight in 
Venus's atmosphere produces an elongation of the 
horns of her crescent, so that it covers three-quarters 
or more of the circle. Under the most favorable con
ditions the horns may meet, and the planet appear as 

each implement. The 
men who are engaged in cutting the channels have 
their heads and faces covered with canvas to protect 
them from the blinding light. Large blocks have 
been cut away from the great pile, and it is expected 
that the whole work will take up the winter. About 
two hundred tons of lead, zinc, and tin still remain to 
be recovered. The work, which is being done by the 
Dwyer-Frickey Electrical Company, is of so unusual 
a character, that it is constantly watched by a crowd 
of interested people. The metal is recovered in blocks 
weighing nearly a ton each. 

...... 
SIR RICHARD TAN GYE. 

Sir Richard Tangye, head of the engineering firm 
of Tangyes, died on October 14. He was born in 1833.  
Tangyes have establishments in London, Birmingham, 
Johannesburg, Sydney, and other cities. Sir Richard, 
with his brother, George Tangye, founded the Bir
mingham Art Gallery and Municipal School of Art. 
His hobby was the collection of manuscripts, books, 
and other relics of the. period of Cromwell and the 
Commonwealth. He wrote several books, including 
"Reminiscences of Travel in Australia, America, and 
Egypt," "The Growth of a Great Industry," and "The 
Two Protectors." He owned estates in Surrey and 
Cornwall. 



300 

THE FIRST INTERNATIONAL BALLOON RACE. 

BY THE PABIS CORREI:!PONDENT OF THE SCIENTIFIC AMERICAN. 
ALLOONING as a sport re

ceived a great impetus as a 
result of the recent interIm
tional race for the cup offered 
by Mr. James Gordon Bennett. 
Sixteen great balloons repre
senting seven different na
tions, each one having been 
selected, both as to the ma

terial and the champions, with the greatest care 
by the aeronautic clubs in the respective countries, 
took part in the race. Founded on about the same lines 
as the Automobile Cup Race, the present contest was 
to be an annual 
one. Each aeronau
tic club selects its 
champions, a n d  
has the right to en
ter three balloons 
or any other form 
of aerial fiier. The 
International Aero
nautic Federation 
o r g a n i  z e s the 
events each year 
and receives the 
entries, and the 
race is held in the 
winner's country. 
The ptesent event 
being th.e, first one 
of the kind, it was 
decided to hold it 
in France, under 
the direction of the 
Aero Club. 

Scientific American 

Club of France. The champions, whose names are 
given below, were chosen 'from among the most promi
nent aeronauts in each country, most of them having 
a long experience in ballooning. With such strong 
teams as these, the contest promised to be an exciting 
one. America had entered Santos Dumont and Lieut. 
Frank P. Lahm, and the latter was, successful in carry
ing off the cup. Lieut. Lahm was graduated from West 
Point as a cavalry lieutenant, and after a two years' 
campaign in the Philippines, re-entered the' Academy 
as instructor. Devoting his attention to aeronautics, 
he soon became prominent in such events and made 
many fine ascensions. Having come to France in order 
to take a military course at the Saumur Academy, he 
continued ballooning in France with great suc-

cess. With him in 
the car was Ma
jor Hersey, well 
known as an offi
cer of the Weath· 
er Bureau, who is 
also second in the 
Wellman P o l ar 
Expedition. The 
start took place 
at four o'clock 
precisely. First to 
lead off was the 
"Elfe," mounted 
by the aeronaut 
Von Willer, the 
Italian champion 
representing the 
Societa Aeronau
tica Italiana. The 
balloon left the 
ground when the 

The b a l l o o n  
which covers the 
I o n  g e s t  distance 
wins .the cup for its 
club during that 
year, and should 
the ,club be a win
ner. three times in 
succession; it holds 
the::cup ,as its,prop
erty. :Mr� - James 
Gordon Bennett of
fered the hand
some work of art 

c. S. Rolls the English Aeronaut. His Record Was 290 Miles. 

which is illustrated 
h e r  e, having a 
value of $2,50 0. It 
h'i� 'been executed 
in silver b>:. the Au
coc firm of Paris, 
from the design of 
Leon Pilet and 
Robinet, and repre
sents an airship 
led by a winged 
genius bearing a 
torch. While the 
Cup can become the 
property only of all 
aeronautic c I u b, 
the winning pilots 
will receive a num
ber of prizes in 
person, and t h e  
first prize for the 
cup-winner is $2,-

9 00, representing 
the fixed. amount of 
$2,500 and one-half 
the engagements. 
The second and 
third prizes a r e  
$2.10' . and $135 re' 
spectively; Many 
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dorf," the French equipment on the "Walhalla," and 
the rest of the competitors as will be seen in the fol-
lowing list: 

. 

(1) Italy: Pilot, M. Alfred Von Willer; aid, Lieut. 
E. Cianetti, upon the balloon "EIfe." (2) Germany: 
Pilot, Capt. H. Von Abercron; aid, M. Oscar ErbslOh, 
on the "Diisseldorf." (3) France: Count Henry De la 
Vaulx and Count D'Oultremont, on the "Walhalla." 
(4) Spain: Lieut. E. Herrera and aid, upon the "Ay
Ay-Ay." (5) Great Britain: Hon. C. S. Rolls and 
Col. Capper, on the balloon "The Britannia. "  (6) 

America: Pilot, Santos Dumont, with his mechanic 
Chopin, the "Deux Ameriques" provided with two pro
pellers. (7) Belgium: M. Van den Driesche and L. Ca
pazza, on a balloon which replaced the "Ojouki." (8) 

Germany: M. Scherle and Dr. Schmeck, on the "Schwa
ben. " (9) France: Count Castillon de Saint-Victor 
and Ernest Zens, upon the "Foehn." (10) Spain: 
Pilot, M. G. de Salamanca; aid, M. Montojo, on the 
"Norte." (11) Great Britain: "The City of London," 
mounted by F. Hedges Butler and P. Spencer. (12) 

America: Lieut. Frank P. Lahm; second, Major Her
sey, mounted on the balloon "United States. " (13) 

Germany: the "Pommern," piloted by Baron Von He
wald and Dr. Steyrer. (14) France: M. Jacques Bal
san and Abel Corot, on the "Ville de Chateauroux," 
provided with an interior ballonnet. (15) Spain: 
Pilot, Capt. Kindelan y Duani; aid, De la Horga, on 
the "Montafier. " (16) Great Britain: the "Zephyr," 
Prof. A. K. Huntington and Mr. Pollack. 

The result of the race and the part of the continent 
to be covered by the balloons depended naturally upon 
the direction of the wind, and this was far from 
favorable. Although the sky was clear, and the other 
conditions reasonably good for this time of year, the 
wind drove the balloons toward the north, taking 
them to the Channel coast of France, and the aero-

nauts were obliged 
to decide whether 
they would risk 
crossing the Chan
n e l  d u r i n g  t h e  
night, . or whether 
they would stay on 
this side. Landing 
on the coast of Nor
mandy, many of 
them were not fam

. Uiar with ,the coun
try, and not findln"g 
their bearings, fear
ed to cross as they 
s u p pos e d  t h e y  
would be carried 
out upon the Atlan
tic. Seven of the 
balloons crossed the 
Channel and sailed 
over the south and 
east of Eiigland. 
None of them 'went 
farther than that, 
as the aeronauts 
who reached the 
coast of the North 
Sea thought it was 
not advisable to 
cross, as they would 
no doubt be under 
a great risk, and 
might be even driv
en back on the 
coast of Holland. 

Lieut. Frank P. 

Some of the Balloons Which Took Part in the Great Race for the Gordon· Bennett Cup. 

other recompenses 
in the form of med
als are awarded; in
cluding the gold 
medal of the Aero 
Club of Southwest 

FIRST INTERNATIONAL BALLOON RACE.-WON BY AMERICANS. 

Lahm succeeded in 
reaching F l y  i n g -
hall, in Yorkshlre, 
which was tl:e point 
farthest nqrth: and 
he thus /won the 
cup, hav,i�g covered 

'the distance of 395 

mil e 1 fr o m  t h e  
startifig po in t in a 
straight line. He re
ma�. 'ed 22 hours 28 

mi tes in thE air. 
Ne t came the Ital

France, the Sports medal, the Auto medal, meteoro
logic prizes, medal of the Aero Club of France, and 
others. Joined with the present event is the Gaulois 
cup for distance, also the Santos' Dumont prize of $800 

fOr the first aerial voyage of 48 hours. The record for. 
distance to be beaten is 1,195' miles, made by Count de 
la Vaillx in 1900; from Paris to 'Korostychew, Russia. 

Seven different nations were represented in the 
contest this year: Germany by the Dimtscher Ltift
schiffer Verband, America by the Aero Club of Am
erica, Belgium by the Aero Club de Belgique, Spain 
by the Real Aero-Club de Espana, Great Britain by 
the Aero Club of the United Kingdom, Italy by the 
Societa Aeronautica Italiana, and France by the Aero 

word was given, and amid great cheering it rose 
slowly' above the grounds of the Tuileries. A 'rather 
strong wind was blowing to the west, and the balloon 
to'ok this direction at once, mounting on an inclined 
path. It soon rose to a 'considerable height, at the 
same time being carried out of sight in the-direction' 
of the wind. The othet balloons followed, at intervals 
of five minutes. The start was well managed 'by the 
military and· civil equipments, and each 'competitor 
was brought into place at the starting point with 
great precision. As soon as one balloon rose up from 
the ground, a second, which had been already placed 
near by, was carried upon the spot and was soon ready 
to leave. Next followed the German balloon "Diissel-

ian champion Von Willer, who lande also in "i'rork-
shire at New Holland, ,making the of I 360 

miles. Count de la Vaulx, the aeronaut,! and 
C. S. Rolls, the English champion, made about 
the same distance,one landing at 
other at Sandringham, Norfolk. The 
is near 290 niiles. 
England, with 210 miles, 
Kent; Jacques Balsan, France, 
204 miles; and Capt. Kindelan; 
chester, 198 miles. The rest of 
not cross the Channel landed 
or near the coast of 
loons which entered the race, 
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spherical type, and had the 
usual form of rigging and 
basket, as will be noticed in 
the different illustrations. The 
total cubical contents of the 
sixteen balloons is near 47,000 
cubic feet, and the value of 
the gas used in inflating them 
is estimated at $1,400, while 
the total value of the ma
terial engaged in the race is 
$16,000. The largest balloon 
contains 3,000 cubic yards, and 
the smallest 1,950 cubic yards. 
There are twelve balloons of 
varnished cotton, two of rub
ber-covered cotton and two of 
varnished silk. Eleven of 
them are entirely new and 
were built specially for the 
event. Santos Dumont made 
a sensation at the starting 
grounds with his new spher
ical balloon. Faithful to his 

The greatest distance covered was tbatby the American Lahm (395 miles). 

descend. A thorough test of 
this contrivance must still be 
made before its merits can 
be judged. Santos Dumont 
found this arrangement to 

work reasonably well on 
the trip, but unfortunately 
he had an accident be
fore reaching the Channel 
coast, as his arm caught 
in the gearing. He escaped 
with a few bruises, but 
found that he was unable to 
go farther and so was obliged 
to land. His balloon, entered 
for the Aero Club of America, 
held about 2,800 cubic yards, 
being one of the largest. 
Built of varnished cotton, it 
weighs 1,600 pounds exclusive 
of liquids. The propellers, 
measuring 5 feet in diameter, 
are run by a 6-horse-power 
De Dion motor, and run in Gordon Bennett Balloon Race. Map Showing Where the Competitors Landed. 

principles, he adapted a mo-
tor and propeller to the basket, which thus presented an un-. 
usual form. Fastened to one side of the basket is a frame
work of aluminium tubes, holding a propeller at either end, 
while the motor is placed near the middle of the frame 
against the basket. A shaft running from the motor on each 
side drives the propellers, and the latter are placed this time 
in a horizontal position. The propellers are not intended to 
raise the balloon, but on the contrary, to lower it and keep 
it near the ground if need be, or else to afford a better con
trol of the balloon's height than can be given by ballast. The 
motor is to be set in motion only when the aeronaut wishe.s to 

The Great Crowd That Watched the Ascension of the Balloons. In This picture Von Willer 
Has Just Started. 

Santos Dumont in His Car. His Was the Only Balloon 
Provided With a Motor and With Propellers. 

opposite directions. Lieut. Frank P. Lahm, who .carried off the 

honors and brings the cup to A.merica, was well satisfied with 
his trip, and crossed the Channel by moonlight, sailing near the 

surface of the water. He reached the English coast about 3: 30 

in the morning, passing (lver Chichester, Nottingham, and Mans
field. The wind gre

·
w stronger and

· 
near the ground it blew 

toward the west, while at 3 ,000 feet height it was in the oppo

site direction. Thus the balloon reached the coast, and the aero

nauts were obliged to descend, not wishing to make the trip 

over the North Sea. After alighting at Flyinghall, near Robin 

Hood's Bay, the balloon and the party returned to Paris. 

Lieutenant Lahm (the Winner) and His Companion Major Hersey 
Just Before the Start. 

Von Willer of the Italian Team Standing in His Car. He Covered a Distance 
of 860 Miles and W 88 Second in the Race. 

FIRST INTERNATIONAL BALLOON RACE. -WON BY AMERICANS. 
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Remarkable Change in Holly Wood. 

To the Editor of the SCIENTIFIC AMERICAN : 
Recently I discarded a few scraps of one-quarter

inch thick holly wood, throwing them on the ground 
fioor of a shed. A few weeks later these pieces again 
came under my ·notice. I fO!lnd them colored a beau
tiful light greenish blue: through and through, and 
emitting a damp stable-like odor. A few weeks' ex
posure to sun and rain apparently effected no change 
in the wood other than removing the odor. Will some 
of your readers explain this to me through the columns 
of the SCIENTIFIC AMERICAN. C. B. FOWLER. 

Anacostia, D. C. 
•. el. 

Unl1'ormUy 01' Fleet Individuals. 

To the Editor of the SCIENTIFIC AMERICAN: 

Happening to have read a letter from Mr. Leh
mann in a recent number of the SCIENTIFIC AMERICAN, 
J would like to offer a few slight improvements, or 
what I think would be such, n-pon his suggestions. 

First of all, I must say that I have always felt, as 
he does, that it was ridiculous to place the two 
"Maines," of 18 knots, in the same squadron as the 
two "Kentuckys," of only 16lh knots ; or the two "Ala.
bamas," of 17 knots, with the "Indiana," of 15�. 

It seems to me, however, that Mr. Lehmann, in his 
proposed rearrangement, has overlooked the following 
�acts : 1. Three of the later "Connecticuts," which, he 
includes in it, will not be commissioned until the be
ginning of 1908, about. 2. The "Texas" has been put 
out of. c ommission permanently. 3. �According to his 
proposition !S6ven ships would have to go about 11,000 
knots, in addition to voyages already ordered. 

Besides these points he advocates four squadrons 
containing eight, five, four, and six ships, respectively,' 
whereas it is to be preferred,that all squadrons should 
beof the same size ; at l east, all in the same fieet. Mr. 
Lehmann, I may add; has slightlY,underrated the speed 
of the "Iowa," "Oregon," . two '��tuckys;" and one 
or two of. the other ships. 

For all. these reasons, then, I propose the'following 
arrangement: 

North Atlantic Station. 
First battleship squadron : Three "Maines;" two 

"Connecticuts." S'peed, 18" ·knots. 
. Second pattleship squadron : Five · "Virginias." 

Speed, 19-19lhknots. 
Third battleship squadron : Two "Alabamas," two 

"Kentuckys," one "Iowa." Speed, 16%, knots. 
First cruiser squadron : Two "Tennessees," one "St. 

Louis," two "Columbias." Speed, 22-23 knots., 
Asiatic Station. 

Second cruiser squadron : Four "West Virginias." 
Speed, 22� knots. 

Third cruiser squadron : Two "West Virginias," two 
"St. Louis;'" Speed, 22� knots. 

Fourth cruiser squadron : Two "Albanys," two "Ral
eighs." Speed, 19-20lh knots. 

Pacific Coast Station. 
Fourth battleship squadron : One "Alaba.na," three 

"Oregons." Speed, 15lh knots. 
( And perhaps) Fifth cruiser squadron : Four "Chat

tanoogas;" Speed, 16lh knots. 
It will be observed that each of the squadrons in 

the Atlantic would contain. five ships, and each of  those 

in the .. Pacific would contain four ships, in this ar
rangement ; also that it. wOl!ldQnly be necessary to 
transfer three large. ships . from one seaboard to the 

other, as against seven, according to Mr. Lehmann's 
proposition. 

In conclusion, I' theroughly agree with him that 

such an arrangement into -squadrons homogeneous in 

speed, would greatly increase the efficiency of our 

battle fleets. 
. 

This was, moreover, proved by the performance of 

the five "King Edwards," in the recent British maneu-

vers. ALFBEDJABOS, JR. 

Watermill, L. r., 

A recent dispatch from France announces the death 

on September 5 of Albert Tissandier. Tissandier, ac

�ompanied by his brother Gaston, who .was.still more 

�idelY known as a navig�tor of tb,e air, gailled great 

fame by making a successful flight frOl;n,!,aris on 

October 14, 1870, during, the siege by � the. PrJIssians. 

The brothers made. several unsuccessfUl attempts to 

re·enter the beleaguered city by me.aAs .of a: balloon. 

Albert Tissandier was born at Anglure, Department 
of the Marne, in 1839, and some twenty-five years later 

began his active career as an architect. He .was later 
sub-inspector of works of tl).e city of Paris, and was 

afterward attached to the .staff of the' Opera. After 

the ,.Franco-Prussian war the two brothers, devoted 

much time to, the study of aerial navigation, and made 

a number of ascensions, during one of which. they 

ascended to the height (jf nearly 8,000 yards. Gaston, 

Who was n ot only widely known as an aeronaut, but 
as a distinguished chemist and well-known writer on 

scientific subjects, died September 8,  1899. 

Scientific American 
'Magelssen Synthetic Clay.-The Redi1icovery 01' a 

Lost .Plastie Material and Modeling Method. 

Throughout Greece and Italy may be found large 
,collections of terra cotta figures of ancient divinities 
and mythological heroes, most of which are fashioned 
with remarkable skill, and many of which reach an ar
tistic perfection that seems well-nigh unattainable by 
modelers of our own day. Tanagra figurines we call 
them, for the reason that those first brought to public 
notice, as well as some of the most beautiful examples 
since found, came from the cemetery of TlIJlagra in 
Breotia. 

How these figurines were made has puzzled every 
sculptor that has ever. examined them. That they 
were baked during some stage of the process of their 
making seemed certain. Beyond that nothing was 
known. Attempts to secure the same effects in mod
ern clay have proven dismal. failures. The use of the 
material was not confined to small figures. Indeed, 
statues of considerable size were often fashioned in 
this ancient clay. Thus the colossal group at Monte 
Cavall.() in Rome was probably first modeled in clay, 
dried, and then copied in' bronze or ·marble. 

One characteristic is common to ancient clay or 
terra cotta statuettes and large works in clay. With
out exception they are provided with one or more ori
tl.ces. In the T�nagra figurines the orifice is usually 
very large arid square and is located in the back. It 
has commonly been regarded as a means of suspend· 
ing the model from a hook. The presence of the open
ing In larger .works, hardly intendEld, for exhibition in 
that 'fashlon, has never been satisf,l!-ctorily explained. 
It has been suggested with more reason that the open
bigs were provided for the escape of vapor. 

Every modern. sculptor and .. every modern physicist· 
knows the impossibility of securing a satisfactory 
bond betw.een clay and. wood or iron. In drying or 
baking the object the iron invariably expands, and 
clay, as its water evaporates, shrinl;!:s, with the result 
that it cracks on its iron support. and eventually 

· crumbles away . .  That some support· must have been 
used in ancient terra-cotta figures of more pretentious 
dimensions, mech/itnical considerations w ould alone 
presuppose ; that they (tried or that; they were baked 
witllout cra9king is a st/itrtling ineonsistency in the 
light of Illpdern experience. 

A Norwegian, sculptor, Christen Daa Magelssen, 
· after a study of these ancient ,masterpieces extending 
· over . a period· of more than thirty years, a study which 

has, invl;llved· countless experiments with varioW! pllts
tic materials, has discovered the secret of the anCient

' 

modeler's success. Contrary to current archeological 
supposition, that su,ccess was not due to superior. c�aftll
manship, but to the choice of a material which would 
lend itself to the utmost freedom of treatment, which 
gave no unpleasant refiections, due to the presence of 
unneutralized alumina, and which could be dried .or 
fired without cracking and without drol?ping from its 
support. The composition of that material, or at least 
a material resembling it, in its attributes, Mr. Magels
sen has discovered. 

A long, painstaking study of Greek tanagras con
vinced Mr. Magelssen that the figures had been built 
over an inflammable core, and then fired, with the 
result that the core was burned out, leaving the figure 
intact. Because such a feat was impossible with mod
ern clay, impossible because the clay vl"Ould crack on 
the core, he was convinced that the ancient modelers 
used a clay differing in physical properties from that 
with which modern sculptors are familiar. 

Broadly stated, Mr. Magelssen has invented a synthet
ic clay. He crushes to a powder any natural rock, such 
as. granite and gneiSS, rich in silicates and alumina, in 
short, a rock resembling clay in chemical composition 
as closely as possible, and to this powdered rock he 
adds. sulphuric acid and iron sulphate in .quantities 
varying with the chemical composition of the particu
lar rock employed. No organic matter of any kind is 

added, wherein this synthetic clay differs most from 
the clay of nature. Clay is the only substance which 
when fired is preserved in permanent form. The im
purities, such as organic matter, are the cause of the 
clay's cracking oVer iron .or wood. 

Magelssen clay has been examined and approvingly 
commented upon by the foremast archeologists and 
sculptors of Europe--among them such noted authori
ties as Mr. Cecil.!;!mith, of the British Museum ; G. 
Korte, of tb,e Impeoal German Archeological Institute 
of Rome ; Yilhelm Bissen, the Danish sculptor; Luigi 
Guiglielmi, an Italian sculptor who fills a professorial 

chair at the Accademia di San Lucca;  and Mr. Franklin 

Simmons, a well-known American sculptor residing in 

Rome. 
The chief characteristics of Magelssen clay are its, 

remarkable plasticity and its ability to witIrstand in

tense heat without shrinking or cracking. 'Small 

heads and figures made from this synthetic clay bear 
so striking a resemblance to antique. Tanagra figurines 

that Mr. Magelssen's theory of the process which was 
probably employed by the ancient modeler seems most 
plausible. The objects are built over a core of wood 
shavings or the like, which core is burned out. An or!-
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fice is naturally provided for the escape of the gas and 
smoke, in order to avoid distortions which might be 
produced by the internal pressure of the vapors. This 
explains the significance of the large opening which is 
invariably found in T!tnagra figurines, and which, as we 
have stated, was long thought to have served as a 
means of suspending the object from a nail, despite the 
circumstance that the opening was sometimes most un
happily located for such a purpose. Iron rods may be 
used as supports for larger works, and the clay will 
adhere to them without the slightest danger of de
stroying the bond between the two diametrically op
posed materials during firing and subsequent cool
ing. Casting in plaster is unnecessary. It is, there
fore, possible to model groups of colossal size, to 
bake them together with the iron skeletons by which 
they are upheld, and to p oint them out in marble from 
the dried clay. Mr. Franklin Simmons gives it as his 
opinion that Magelssen clay "is beautiful to work in, 
as the artist is  able to finish his work more rapidly 
than in the common clay ; also to see the forms more 
clearly, thus being surer of what he does." To the 
same plasticity, and above all, to the felicitous Ught 
effects, Mr. Magelssen attributes the wonderful tech
nique of the ancient sculptor. Mr. Magelssen has lec
tured with success in Rome on his process and hopes 
shortly to deliver a public address in New York. 

Industrially the invention is of vast importance, in
asmuch as it is now possible to shape clay into coils, 
tq.in bent pipes, and thin and light vessels of any size. 

Floating Oysters. 

Some time ago an oyster-breeder in MorbihaIi, 
named Martine, called the attention of the Acad
emie des Sciences to the appearance of unknown 
algre that threatened to ruin the oyster-beds estab
lished at the mouth of the river Vannes. These 
algre ( which the breeders called baUons-balloons )  
assume the form o f  little brownish-green leather 
bottles. or Wine-skins, which stick to the oysters, and 
which, microscopic at the start, very soon reach 
the size of a large hen's egg. Formed of a very thin, 
elastic and rather frail coat, these bottles, usually 
full of water, fall in upon themselves at the moment 
of low tide. They become empty then by the rents in 
their exterior ; but, in virtue of their elasticity, they 
fill up again with air. At the return of the tide, they 
thus form a float niore than sufficient to raise up the 
oyster that serves them as support. .Tl1,erefore at each 
great tide', when the beds are wholly uncovered, the 
oysters are seen to disappear in the offing upon this 
automQbile alga. 

According to M. Biornet, we here have to do with 
the Oo.zpomenia sinuosa, very frequent in' all warm 

. seas, abounding notably in the Mediterranean and in 
the tracts adjacent to the Atlantic. It was pointed out 
for the first time at Cadiz at the beginning of the last 
century, and has never been seen farther north. It no 
doubt ca:r....d upon the hull of a vessel, and, having 
found in the gulf of Morbihan a suitable water, it 
multiplied there. Hitherto no other effective means 
has been found of combating this alga, than to sweep . 
the beds with prickly fagots. It is to be hoped that 
a rigorous winter will be sufficient to cause it to dis
appear. 

. '.'" 
The Cu rrent Sup·plement. 

DT. Alfred Gradenwitz describes the Boffalora
Ticino power plant in the opening article of the cur
rent SUPPLEMENT, No. 1608. Excellent illustrations 
accompany his text. The second installment of the 
digest of regulations and instructions concerning the 
denaturation of alcohol is published. Mr. Henry Hess 
writes most instructively on ball and roller bearings. 
To the naval reader the article on the minor navies 
of the world "I'Iill be found of interest. A very good 
review is presented of the fixation of atmospheric 
nitrogen as it was discussed at the German Bunsen 
Society. Those who are' under the impression that 
the present popularity of reinforced concrete is a fad 
will have that impression removed by the excellent 
article on the progress and logical deSign of reinforced 
concrete. The splendid treatise on mercury vapor 
apparatus by Percy H. Thomas is concluded. Prof. 
A. E. Outerbridge presents a very good summary of 
recent progress in metallurgy. The Parisian Museum 
of Accident Prevention is describeU and illustrated. 
The accidents which are prevented are those caused 
by factory machin'ery. 

. .. ' . 
The Frahm apparatus for frequency or speed meas

urement by means of resonance-either mechanically 
or electrically set up-with one or more of a series of 
vibrating tongues of known periodicity has now been 
in use for over two years, and has proved very satis
factory. Numerous attempts to make it a self-record
ing instrument have, however, failed, chiefiy owing to 
the friction between the recording pen and the paper. 
This difficulty, says the Electrical Engineer, has been 
overcome by making the record photographically. 



An Electrical Method oC Testing Mineral Water •• 
Mineral waters can be tested easily by the new elec

tric method which consists in finding the electrical 
resistance of the water. D. Negreano, of Paris, shows 
that this resistance is almost always a physical con
stant and has a given value for each kind of water, 
thus showing the difference between it and other min
eral waters. This method may prove to be a valuable 
one in practice. The following are some of the values 
which he found for some of the leading mineral springs 
'of the Continent, giving the values in ohms per cubic 
centimeter at 18 deg. C. Caciulata spring, Roumania, 
328 ; Slavic No. 1, 114 ; No. 3,  48 ; No. S, 27.5 ; Vichy 
Celestins, France, 140 ; Vittel, Grand Source, 500 ; 
Evian, Cachet, 1,280. Other tests showed that the re
sistance diminished with the temperature, and provided 
the interval is not too large, the resistivity R, at a 
given temperature, compared with the resistivity R at 
the standard of 18 deg. C. can be expressed according 
to the following equation R, = R [1 - a ( t-18 ) ] , 
in which a is a coefficient of temperature variation which 
is found for each specimen. Generally a is near 0.02.  
For the above series of mineral waters, the values of a 
are as follows : 0.019 ; 0.24 ; 0 .023 ; 0.0�4 ; 0.023 ;  0.027 ; 
0 .026.  The important point about the above researches 
lies in th<l fact that the resistivity of natural mineral 
waters seems to be constant at a given temperature 
and it is also �ifferent from the value of artificial or 
imitation mineral waters stated to be obtained from 
the same springs. As an example, Vichy Celestins 
water showed 140 ohms per cubic centimeter at 18 
deg. C., while a rtificial Vichy water showed 112 ohms. 
With Evian water the results were 1,280 and 1,120 
ohms respectively. These results show that the method 
can be easily applied in detecting mineral waters and 
guarding against imitation.  

.. , . . . 
Origin oC t h e  Pearl. 

The origin of the pearl in the shell of the oyster, or 
other bivalve or mollusk, has been the object of a con
siderable amount of investigation and speculation. 
Among the more recent stUdies of the subject may be 
noted those of M. Seurat, recorded in the Comptes 
Rendus. This naturalist finds that in pearl oysters 
from the Gambia lagoons, in the South Pacific, the 
pearls are due to a small worm-a sort of tapeworm. 
In cysts on the body and mantle of the oyster he has 
found true pearls surrounding a nucleus which he . has 
shown to be one of these worms. Like other tape
w orms, this one, concerned in the production of pearls, 
requires a second host in which to complete its de
velopment. And M. Seurat considers that the ray is 
the second host in this case, for he has found in the 
spiral intestine of this fish ' small tapeworms, which 
he regards as the adult form of the larval worm of 
the pearl oyster. The author has named this new 
specie�., of tapeworm Tylocephalum margaritiferae. 
The view has been held that the pearl is a secretion 
formed, as it were, in self-defense for the surrounding 
and isolation of an injurious foreign body. 

. t .  J • 
Suggestions Cor the DeaC. 

In the apartment of Mrs. Anna M. Town, of Utica, 
N. Y., is an arrangement of electrical lights that is of 
practical service to those who cannot hear the ringing 
of the door bell and telephone bell. When the tele
phone bell rings in the rear of the apartment, a bril
liant light flashes up in the front room and remains 
lighted until turned off. 

'This light is so arranged that it flashes into the 
looking-glasses of three rooms. A light can be placed 
in every room if d'esired. The electric door bell is ar
ranged in a similar way, the light being of another 
color. The arrangement has been in use two years, 
proving satisfactory and inexpensive. Most deaf people 
can hear over a telephone. By adopting this ' plan a 
telephone is quite as useful to a deaf person as to one 
who can hear. In case of illness, when the ringing of 
bells i s  to be avoided, this arrangement seems an ad
mirable one. When the lights are used, the bell is 
also retained. A movable bulb that can be taken to 
any part of the house is a great convenience. The door 
bell in that case is silent. 

... � .  � . 
Marconi Statto o s  In Canada. 

The Canadian government is still further extending 
the organization of the Marconi stations, which they 
have established for communication with ships, and 
from point to point along the coast. When two new 
stations at Father POint and Seven Islands are com
pleted, there will be a continuous Marconi s'ystem 
from Quebec right up to Labrador on the one side, 
and to Cape Race on the other. 

• .  e . •  
According to the Eugineering and Mining Journal 

manganese bronze has practically driven aluminium 
bronze out of the market, or to such an extent that 
the disparity in the quantities used is very great. This 
condition has taken place not because of the superior
ity of manganese bronze over aluminium bronze, but 
because it is cheapf;f-containing nearly half zinc
find maY be more easily cast. 
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THE BATTLESHIPS " DREADNOUGHT " AND " SOUTH 
CAROLINA." 

Popular interest in naval affairs varies greatly with 
the , events of the hour. Just now it is particularly 
l{een, having been stimulated by the recent and very 
successful trials of the battleship "Dreadnought"
the first battleship designed and built since the Japa
nese war to embody the lessons of that famous strug
gle. Moreover, a few weeks prior to these trials, the 
contracts were let for the construction of two United 
States battleships, the "South Carolina" and ' the 
"Michigan," which aiso have been planned to meet the 
modern conditions of naval warfare as exemplified in 
the same war. On the following page, these two types 
are shown in a spirited picture, �-hicli affords an ex
cellent opportunity of comparing their , likenesses and 
very marked differences. The "Dreadnought" was 
completed in September of the present year, and the 
"South Carolina" and "Michigan" are to be completed 
in the spring of 1910. 

By the courtesy of the Japanese government the 
British Admiralty was allowed to hav� a represent
ative on several of the Japanese warships during the 
whole series of operations. They were present on the 
battleships that fought on August 10 to repel the great 
sortie at Port Arthur, and they were also present in 
the conclusive battle of the Sea of Japan. They 
brought home with them a large amount of valuable 
data, which was placed at the disposal ' of the Chief 
Naval Constructor, Sir Philip Watts ; and it waS this 
information that determined the salient features of 
the "Dreadnought:" The novel characteristics of the 
ship, then, are based upon the following lessons of the 
war : 

First, the enormous superiority of the 12-inch gun 
when used at the long ranges at which future battles 
are likely to be fought . 

Second, the advisability of mounting the battery so 
as to obtain a maximum concentration of fire in every 
direction. 

Third, the guns must be so positioned with · regard 
to each other that the blast of one gun shall never 
inconvenience the crew of any other gun. 

Fourth, the advantage of mounting all guns behind 
heavY armor, and, if possible, within turrets. 

Fifth, the advisability of as wide a separation as 
possible of the gun positions, so  as to limit the de
structive effects of a well-placed shell. 

Sixth, the necessity of reducing to a minimum all 
top hamper, such as masts, boat cranes, stays and 
shrouds, and superstructures built of light shell plat
ing, which serve merely to intercept and burst high
explosive shells. 

Seventh, the marked advantage of large displace
ment in affording lofty gun platforms and superior 
stability in a 'seaway. 

Eighth, the undisputed advantages, both strategical 
and tactical, of high speed and generous coal supply. 

Lastly, and perhaps most important of all, the neces
sity of providing several armored positions ( conning 
towers ) ,  from any one of which the fighting of the ship 
may be carried on. 

' 

Let us now see in what way provision has been 
made in the "Dreadnought" to meet these require
ments. 

First, the armament consists of ten 12-inch, 45-cali
ber guns of a new pattern, with the unprecedented 
service velocity

' 
of 2,900 feet per second, capable of 

penetrating 22 inches of armor at 3,000 yards and 
17 % inches at 5,000 yards. 

Second, by mounting three of the turrets on the 
center line of the vessel and one on each broadSide, 
and cutting down the forecastle deck to the level of 
the main deck in the line of dead-ahead fire of each 
of the turrets on the broadside ( the decks and bulk
heads being specially strengthened to resist the blast) ,  
the "Dreadnought" can concentrate six 12-inch guns 
dead ahead or dead astern and eight 12-inch guns on 
each broadside. 

Third, the turrets have been so situated with regard 
to each other, that in no position in which the guns 
can be brought to bear will their blast inconvenience 
the gun detachment in any of the other turrets . 
When the guns of the two turrets on the beam are 
firing dead ahead, the detachment in the forward gun 
turret on the forecastle deck will be well up above the 
line of blast. When these guns are flring astern, the 
two after turrets on the main deck will be too far 
removed to be seriously affected. 

Fourth, all the 12·inch battery is mounted within 
revolving turrets protected by 11 inches of sloping 
Krupp armor, equivalent in its resisting qualitie'

s to 
at least 15 inches of vertical armor. Throughout all 
the engagements of the Japanese war the gun detach
ments that were housed within the heavy turrets were 
practically immune from the effects of shell fire. 

Fifth, the principle of wide separation, which has 

proved to be so advantageous in land operations as, 
for instance, in the advance of an attacking body of 
infantry, is of equal importance as a defensive element 

in the placing o( the guns and their gunners on a 

warship. The principle has been admirably worked 
out on the "Dreadnought," where the 12-inch turrets, 
as viewed from the broadside, are separated by fully 
100 f�t of distance from center to center of turrets. 
The chances of a single shot dOing injury to two tur
rets is very remote. Similarly, shots aimed at the 
ship as a whole must be limited in their destructive 
effect to a single turret, its guns, and its gunners. 

Sixth, the roasting of the "Dreadnought" is self
supporting, that is to say, it does not depend upon 
shrouds and stays to be held in place ; and it is of enor
mous strength. Each mast consists of a tripod made 
up of three steel tubular legs of great stiffness, and 
this tripod arrangement renders it impossible for a 
single high-explosive shell to bring the mast down. 
One of the legs might, indeed, be entirely shot through, 
and the structure yet retain sufficient strength to stand 
erect. Moreover, stays and shrouds, which are par
ticularly vulnerable to high-,explosive shells, are done 
aVi-ay with, even the smokestacks being unstayed and 
self-supporting ; and, except for a short superstructure 
at the after end of the forecastle deck, the ship is free 
from light deck houses and structures which, as the 
Japanese war showed, merely served to intercept and 
burst the shells.-

Seventh, the large displacement of 18,000 tons and 
the broad beam of 82 feet enable the "Dreadnought" 
to carry her guns at a great elevation, the axis of the 
forward pair being 34 feet above the water line, and 
the axis of the other guns ,from 26 to 28 feet above 
the sea level. Moreover, her great Size conduces to 
slow movement and long easy roll in a seaway-most 
importarl.t considerations for the gun pointer. 

Eighth, on the high seas just as much as upon land, 
mob1l1ty is of prime importance ; for mobility means 
the power not only of concentrating iIi force and 
quickly at some desired point in the enemy's country, 
or upon the high seas, but it also means the ability 
to make a rapid change ' of formation while the tactics 
of the actual fight are being developed. In this re
spect the "Dreadnought," which has recently shown a 
sea speed of 21% knots an hour on a continuous run 
of 172 knots, is most favorably placed. She is driven 
by quadruple turbine engines ; and the fact that her 
coal consumption is probably about 1.5 pounds per 
horse-power hour, coupled with her large coal capacity 
of 2,700 tons, will give her an unusually wide radius 
of action at cruisIng speeds. 

Lastly, at least one great naval battle of the Japa
nese war, the sortie of August 10, was lost by the Rus· 
sians at a time when matters were going pretty evenly 
between the contestants, because at a critical moment 
the conning tower and bridge were wrecked by a sin
gle 12-inch shell, the admiral killed, and the ship Jeft 
without a '  control11ng hand. The "Dreadnought" is 
provided with three separate conning towers, each pro
vided with a complete set of telephones, telegraphs, 
etc., from each of which it will be possible to fight the 
ship. One of these is immediately below the navigat
ing bridge ' at an elevation of about 45 feet above the 
water Une ; the other is just forward of the aftermost 
smokestack, and the third is located between the two 
after turrets. 

Altogether, it must surely be admitted that, consid
ering ,how soon after the war the plans of the "Dread
nought" were decided upon, Sir Philip Watts has 
turned out an exceedingly powerful and effective ship. 

Our own battleships, the "South Carolina" and 
"Michigan," are equally creditable designs. When we 
consider that they are of 2,000 tons less displacement 
than the "Dreadnought," it must be admitted that in 
offensive quality, at least, they are, in proportion to 
their tonnage, fully the equal of the British vessel. 
On the other hand, the "Dreadnought" is already in 
commission, having successfully 'completed her speed 
and gunnery trials ;  whereas it will be over three 
years before the "South Carolina" goes into commis
sion. The armor on our ships is slightly heavier, and, 
being smaller vessels and shorter, they present smaller 
targets, and therefore are less liable to be hit ; al
though this is somewhat offset by the fact that the big
ger ship takes longer to sink, and can stand a propor
tionately larger amount of hammering. Taking the 
military features of the "South Carolina" seriatim, ,as 
in the "Dreadnought," we find that : 

First, she carries eight 12-inch, 45-caliber guns, hav
ing a service velOCity with nitro-cellulose powder of 
2.700 feet per second, and that her shells are capable 
of penetrating 19 inches of armor at 3,000 yards, and 
15 inches at 2,000 yards. 

Second, by mounting one of each pair of turrets, 
forward and aft, some 8 feet higher than the adjoin
ing turret, a maJl;imum arc of training is obtained for 
all of the guns, four guns firing dead ahead and dead 
astern and eight on either broadside. 

Third, the above system of mounting serves also to 
obviate all difficulties from blast interference ; for our 
naval deSigners are satisfied that, even when one pair 
of guns is fired directly across the roof of an adjoin
ing turret, there will be no serious inconvenience 
caused to the gun crews� The excellent character oJ: 



the port shields which are mounted on the chase of 
the guns, and the new method of constructing and 
locating the sighting slits, is depended upon to pre
vent the entrance of the blast into the turrets. 

Fourth, all of the main battery is mounted within 
elliptical turrets protected by 12 inches of inclined 
armor. 

Fifth, the one serious criticism which can be made 
against these ships is due to the bunching of the tur
rets and their guns in two positions with the two con
ning towers closely adjacent. Each of these positions 
cffers a very tempting mark to a gunner who has once 
got the range to a nicety. This is a feature, however, 
which was doubtless thrust upon our designers by the 
limited displacement allotted by Congress for these 
ships, and it is a defect which will doubtless be cor
rected in our next and larger battleships. 

Sixth, to the same controlling element of limited 
displacement is to be attributed the crowding of the 
masts, boat cranes, and smokestacks into a limited 
position amidships. High-explosive shells would be 
liable to produce pretty bad wreckage on this portion 
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be a vessel of high speed. Further indication of this 
is seen in the three new, so-called armored cruisers 
"Invincible," "Inflexible," and "Indomitable," of the 
British navy, which are to carry the same number of 
12-inch guns and to have the same all-round concen
tration of fire as the "South Carolina" and "Michigan," 
but are to be of over 17,000 tons displacement and are 
to have a speed of 25 knots an hour. 

Our future battleships will undoubtedly be true to 
the traditions of our navy in mounting an exceedingly 
powerful battery ; but we believe that this tradition 
should not be carried to the extent of preventing their 
speed being brought up considerably nearer to the 
2116-knot mark, as now set by the "Dreadnought." 
The value of speed was established beyond all question 
by the events of the Japanese war. 

• • •  J ., 
A New Process of Color Photography. 

A new process for color photography has been 
brought out by Prof. Lippmann. In order to reproduce 
the colors of the object we must first have the sen
sitive plate keeping the trace of the differences which 

When the positive plate is replaced by the negative, all 
the other colors now pass, and we receive the com
plementary color at the other end. Here the place 
which the color has in the spectrum is shown by an 
opaque line, and such a ray could not now faU on the 
slit. To resume, when the positive plate is put in 
place in the spectroscope, it only lets pass the light 
which feU during the first exposure of the plate. With 
the negative plate, we have the complementary. 

To apply this principle to color photography, M. 
Lippmann devised. the following apparatus. The slit 
is replaced by a closely-spaced set of narrow slits, the 
whole resembiing a set of fine lines, ruled to 125 per 
inch. This screen is  fixed at the opening of a photo
graphic enlarging apparatus, carrying at the other end 
a plate-holder, while in the center is a converging lens. 
In front of the lens is a small· angle prism with its 
edge parallel to the lines of the screen. The image to 
be reproduced is thrown on the screen. Then the plate 
is developed and the negative ( or positive ) put back 
in place. With the positive plate, when the latter reo 
ceives white light at the back, we have the origina l 

View Showing Forward and Starboard 1 2·Inch Gnn Turrets, Forward Conning Tower, Brid�e, Tripod �Iast, aud the Midship Conning Tower lforw al'd of 
the After Smokestack. The Ship Was Built in Eighteen Months. 

THE " DREADNOUGHT " LEAVING PORTSMOUTH FOR HE,R TRIAL TRIP. 

of the ship. However, the main battery is sufficiently 
far removed forward and aft to escape any danger of 
the turrets being jammed by falling debris of masts 
or smokestacks. 

Seventh, the gun command, forwarJ, is excellent, the 
foremost pair of guns being fully 24 and the adja
cent pair 32 feet above the sea level. The smaller size 
of the "South Carolina" necessitated cutting down the 
quarter deck, so that the aftermost ],.airs of guns are 
respectively 8 feet lower than the corresponding for
ward guns. 

Eighth, the proposed speed of the "South Carolina" 
is 1 8 16' knots, and she has a maximum coal supply of 
2,200 tons, both of which features, having in view the 
excellent offensive and defensive qualities of the ship, 
are all that could be reasonably expected in a 16 ,000· 
ton vessel .  

Lastly, the "South Carolina" and "Michigan'" are 
provided" each of them, with two separate conning 
towers, one at the forward and one at the after end of 
the superstructure. 

As regards the future, there can be no doubt that 
the big battleship has come to stay, and that she will 

are found in the radiations coming from the same in
cident beam, thus analyzing the beam, and second, the 
incident light must , afterward give the corresponding 
color effect. He proposes to use the principle of the 
prism, and this may give the desired solution. A 

photographic spectroscope is composed of a slit, prism, 
lens, and sensitive plate, and the light which falls on 
the plate is here separated into its component parts. 
It remains to show that the apparatus is , reversible 
and that we can re-form the light which entered the 
slit. Suppose the plate to be developed and then put 
back in place. If red light had fallen on the slit, there 
would be a red image of the slit on the screen. Mak
ing a positive plate of the image we form as it were a 
second slit which corresponds to the first slit. We 
must now make the action reversible, and such is the 
case, for when we light the positive plate by white 
light, we have only the red light at the other end. 
Thus the red light of the first instance corresponds to 
the red of the second case. The same applies to  other 
colors. When the positive plate is exposed to white 
light, the slit receives a light which has the same com
position as what was given during the flrst exposure. 

image, with its natural colors, seen on the screen. 
Each line of the ruled screen acts like a spectroscope 
slit, and at a distance the eye does not see the separa
tion, so that the image seems continuous. In the ex
periment, a spectrum was thus reproduced by means 
of the p ositive plate. A red and green glass screen was 
placed over the ruled screen, and it was reproduced 
again, and also with its complementary colors. The 
prism must have a small enough angle so that each 
spectrum has a smaller length than one space between 
the lines of the screen. As to the negative or positive 
plate, it appears like a series of white and black lines, 
but when' examined by a glass we see the zones be
tween the lines, corresponding to each small spectrum. 

• • • • • 
In an article on "Prehistoric Iron," the Industrial 

World states that during Roman occupation from the 
middle of the first century to 411,  England had a 
commercial iron industry, which has been continuous 
to the present time. The Swedish industry has been 
continuous from the thirteenth century, or earlier. In 
America the first successful attem" · at iron making 
was at Lynn, Mass., in 1645. 
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Forecastle Deck Cut Away for 
Forward Fire of Guns on· Beam. 

Year of 

Completion 

" South Carolina," 1 9 1 0  

,. Dreadnought," 1906 

Maximum Minimum 
Displacement. Speed. Coal Supply. Motive POWe1'. Freeboard. Freeboard. Number of Gnns. 

16,000 tons I S %,  Knots. 2,200 Tons. 2 Reciprocatin� Engines. 22 Feet. 14 Feet. Eight 1 2-inch. 

1 8,000 " 2 1 �  2,700 " 4 Turbines 30 " 2 2 " 'fen " 
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Fire Ahead. 
Four 1 2-inch. 

Six " 

Fire Astern. 
Four 1 2-inch. 

Six 

Least Dlstancs 
Broadside Fire. Cen. to Cen. of Turrets. 

Eight 1 2·inch. 81) Feet. 
" " 100 " 



Tame Trout. 
BY CHARLES F. HOLDER. 

Among the interesting localities of the Pacific .coast 
the Bay of Monterey is pre-eminent. I believe Dr. 
Jordan states that here are found more distinct var
ieties of fishes than in any one locality on the coast. 

Certainly this is not confined to fishes, as a few 
days ago when angling for salmon in their sea run 
in the bay, I saw a strange assortment of inverte
brates, among them the physalia or Portuguese man
of-war, so common in the tropics. 

In a recent article I described some tame sea-lions 
at Santa Catalina. At Santa Cruz, in the St. George 
Hiotel, one of the proprietors is much interested in 
fish culture, and in the office of the hotel he has a 
small tank containing perhaps fifty trout ranging in 
size from five to eight inches in length, some possibly 
longer. They are rainbows, brook trout, and steel� 
heads, and are absolutely tame. I first noticed that 
when I went near the tank they crowded to the front 
and lined up, facing me, eager for something, and I 
found this to be due to the fact that at this time 
the owner fed them. He was kind enough to extend 
this prerogative to me, and handing me some chopped 
meat, red and inviting, asked me to hold it over the, 
tank. 

I have seen the rainbow rise to the lure in its native 
wilds ; seen it  leap for the fly ; but this was the first 
time I ever saw one leap at myself. No sooner did 
my fingers appear over the water than half a dozen 
fishes surged up, and one big fellow almost cleared 
the water and seized the meat, while the others fought 
to take it from my hand. It was a strange and ex
traordinary spectacle. I had often in wading down a 
trout stream for this same game, approached a pool 
or riffle with the greatest care, maneuvering to make 
the right approach to get the wind behind me so that I 
could make the longest cast and have my fly literally 
appear to drop out of a clear sky or come down stream 
naturally to the fish heading up ; but here were the 
same fishes fighting to nip my fin-
gers, and absolutely as tame as 
cats. I say cats, as these trout 
rubbed their sides against my hand, 
and seemed pleased at the , attention 
I was giving them. 

Even more interesting was the ex
hibition given by the owner. He 
would indicate certain fishes that 
were a certain age and say that 
they were not so tame as others, 
though I could see but little differ
ence. All were marvelously tame ; 
indeed, the owner had raised them 
from "fry," and had always han
dled them. As he placed his hands 
in the water they crowded about, 
and appeared to enjoy being lifted 
up, 'lind the spectacle-to me, at 
least-of a big trout lying com-
placently in Kis han d '  out of water 
and perfectly at ease and comfortable, was remarkable. 
I tried the same experiment with a wild trout later, 
and the performance did · not appeal to the trout. 

At Brookdale, about five miles above Santa Cruz 
in the mountains, the county has established a large 
trout hatchery from which the streams of the neigh
borhood are stocked. Here one may see trout of all 
sizes and ages, an attractive spectacle. It was in
teresting to note how quickly they felt or heard a 
noise. I happened to be standing by a large tank of 
big rainbows when the little narrow-gage train came 
down the mountain. I could hear it .a mile or two 
distant, and the trout noticed it at once, and their 
fright increased until the train reached the hatchery, 
when they displayed every evidence of alarm and fear. 

. f . , .  
Geodetical o oservations have shown that the density 

of the earth's crust is variable, but they have not 
given any positive indications of the depths to which 
these observed variations extend. All calculations of 
the depths of subterranean variations in density and 
of the mountain compensation have, therefore, to be 
based on arbitrary assumptions of depth. The fact 
that the plumb-line seems generally to respond readily 
to the results given by the pendulum perhaps justifies 
the inference that the observed variations 'in the den
sity of the earth's crust are not deep-seated. If an 
abnormal amount of matter exists in the crust near 
the surface, it will exercise direct effects upon plumb
lines and pendulums in the .vicinity, but if it lies at 
a great depth its effects, especially on plumb-lines, 
will be less perceptible. Col. Burrard has taken 
several instances of abnormal pendulum results from 
the table, and has found in each case direct response 
from the plumb-lines at neighboring stations. This 
conformity could hardly ensue if the variations in 
density extended to greater depths than thirty or forty 
miles. Our results do not justify us in asserting that 
no deep-seated variations in density exist, but they do 
justify the bel ief that the variations in density which 
have been discovered are apparently superficial. 

Scientific American 
A MOTOR THAT RUNS BY LIGHTNING. 

BY C. FRANCIS JENKINS. 

When a glass rod is rubbed with a silk cloth, it 
acquires the property of attracting light objects. It 
is electrically charged with a charge of high ten

'
sion 

and small quantity. A stick of sealing wax acquires 
like properties, but on proper investigation it will be 
noted that the charges are dissimilar. If a pith ball 
be suspended between the glass rod and the rod of 
sealing wax it will oscillate, contacting with the rods 
in turn, taking first a positive charge from the one 
and exchanging it for a negative charge from the 
other. The pith ball, after taking up a positive 
charge, for example, swings away from the rod be
cause it is repelled by the like charge of that rod, 
and at the same time it is attracted by the unlike , 
charge on the other rod. So the oscillations continue 
until the charges on the two rods are again in natu
ral equilibrium. 

The machine illustrated herewith is based on this 
phenomenon, and in its simplest fQrm consists of a 
thin glass or mica disk supported on pivotal pOints 
and well balanced. This disk has five armature sec
tioIis of tinfoil overlapping the edges of the disk at 
five equidistant points. Enveloping the disk also at 
equidistant points are four metal field poles, each 
field pole electrically connected with the field pole 
diametrically opposite. Each pole has a thin brush 
mounted thereon, which contacts with the armature 
sections as they pass thereunder. As there are five 
armature sections and but four field poles, some 
one of these brushes is  always in contact with an 
armature section. If, now, one . pair of opposite field 
poles be positively charged and the other pair be 
negatively charged, some , one of the armature sec
tions receives a charge of like sign with the field pole 
enveloping it. The armature section is, therefore, 
immediately r�pelled, and moves away from the field 
pole and toward the next field , pole, to which it is 
attracted for like reason. As it passes under the 

A MOTOR THAT RUNS BY LIGHTNING, 

brush of the latter field pole the charge is given up 
for one of unlike sign, and the armature section is in 
turn repelled by this field pole. Similar phenomena 
are taking place at each of the ' other field poles, and 
continuous rotation at high velocity is maintained. 

To increase the torque, a battery , of armature plates 
were mounted on a single shaft, and ' all the like 
armature sections in a row ( parallel to the shaft ) 
were connected together. Thus a larger, capacity in . 
each of the five armature' sections , was secured. The 
field poles were likewise connected together. But 
one set of brushes were required. These brush,es were 
arranged to contact with the armature sections only 
just after each had passed the median line of each 
field pole. Therefore the motor always turned' in the 
same dil'ection. Any suitable sourCe of high-tension 
current sufficed for power, as, for example, an induc
tion machine. A charged glass rod held to one and a 
charged sealing-wax rod held to the other of the field 
posts was sufficient to cause , considerable rotation of 
a single-disk motor. , 

In experiments in wireless telephony a :  pole sup
porting wires fifteen feet ab.ove the roof of a two
story frame house was used. It was noticed that on 
the occasion of storms there would be sparking at the 
gap in a plug cut-out block on the inStrument table. 
It was found that on connecting the motor between 
the points, that is, so that one field pole was In me
tallic communication with the earth and the other with 
the aerial, the motor would run, beginning some little 
time before the rain began to fall. It  was also no
ticed that the motor did not always behave similarly ; 
sometimes it would revolve rapidly, while upon the 
occasion of other storms the torque would be 
weak. 

As the force of attraction and repulsion is in pro
portion to the capacities of the opposed surfaces, it 
would seem that a motor of considerable power might 
be constructed to run by static current taken from 
the passing clouds, and this is suggested as a line of 
research of not unpromising results. 
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Vaccine Cor Tuberculosis. 

Drs. Calmette and Guerin of the Pasteur Institute 
of Lille have flnally discovered a vaccine which , will 
render humanity immune from the dreadful scourge 
of tuberculosis. 

Dr. C.  Guerin, with regard to infection from touber
culosis and . its remedy, says : 

"Many experiments having demonstrated that tuber
culosis bacilli destroyed by heat or other agents pass 
through the wallS of the intestines as readily as living 
bacilli and are found , in the mesenteric ganglions and 
lungs, we experimented with the object of discovering 
whether young animals, such as calves and kids, that 
had been made to swallow two doses, the second fortJ'
five days after the first, of from 5 to 25 grammes of 
dead bacilli or bacilli whose virulence had been modi
fied, could endure with impunity the injection of a 
mllal of 5 centigrammes of fresh tuberculous matter 
taken from a cow, matter which would be surely in
fectious under ordinary conditions. We are now con
vinced that bovine bacilli destroyed by bOiling for 'five 
minutes or simply heated during t}J.e same period wiII, 
for five rnonths and even for a longer time to which it 
is, not now possible to fix a .limit, vaccinate perfectly 
against virulent .infection through the digestive or
gans. 

"We shall before long make known a detailed ac
count of our experiments as well as others in , pro
gress, for which we have used treated bacilli from 
various sources and bovine bacilli treated by iodine 
and by hypochlorite of lime. Our belief, founded on 
experiments, now is that young calves may be vaccin
ated by a simple intestinal absorption of bacilli sub
jected to heat, and that this method of vaccination 
is not dangerous. 

"If further careful experiments should justify the 
application of this method as a preventive against bo. 
vine tuberculOSis, nothing can be urged against its 
application in the case of human beings. We think it 
will be possible to guard children against natural in-

fection by giving to them a few days 
after birth, and again a few weeks 
later, a very small quantity of tu
berculous bacilli of human and bo
vine origin subjected to heat and 
mixed with a little milk. The only 
precaution absolutely necessary, 
and one not always easy to apply, 
would be to guard children thus 
vaccinated against all tuberculous 
contamination for a period at least 
of four months. Special nurseries 
might be founded for new-born in
fants of tuberculous parents, where 
they might be protected against all 
tuberculous germs until they had 
acquired immunity through vaccin
ation. We believe that these dif
ficulties would be readily overcome 
in order to insure such immense ad
vantages as those gained by render

ing humanity refractory to tuberculosis contagion." 
.. . . � .. 

Thc "'orld'!!I Paper Consumpti o n .  

The Revue SCientifique recently discussed the con
sumption of paper by the prinCipal nations of the 
world as reflecting modern progress of civilization be
cause of its extensive use for printing purposes. It 
places the United States in the front rank as the 
greatest paper-producing country of the WOrld, with 
an annual output of 639,734 tons ( avoirdupois ) .  Ger
many follows with an annual production of 393,683 
tons, England 246,051, France 196,942,  Austria 147,706, 
and Italy 123,026.  

One American corporation is declared to be the 
greatest paper manufacturing enterprise in the world, 
possessing 3 1  factories with 9 6  continuously running 
machines, the company using almost as many ma
chines as are operated in Italy and the Netherlands al
together, and its annual production exceeds that of 
all the paper factories in Austria-Hungary and almost 
equals that of all the British ones. Its capital amounts 
to more than $110,000,000. While America leads in 
production, Germany has become the largest exporter 
of this article, with 51,000 tons annually, England fol
lQwing with 49,210, the United States 16,880,  and France 
13,090. The United States export goes principally to 
South America, but also to. Canada and Australia. Not
withstanding its large production England remains a 
good buyer, having imported 147,706 tons last year. 

Regarding the direct consumption of paper it is an 
interesting fact that the United States leads with an 
annual figure of 38.6 pounds per capita, England com
ing next with 34 .3 ,  Germany 29 .98, France 20.5, Austria 
19, Italy 15.4,  Servia showing the lowest European fig
ure, 1.1 ; India shows only 0 .22 and China 1.1 per 
capita. Nearly half of the pal?er manufactured in the 
world is ,used for printing purposes. Twenty per cent 
is  absorbed in the trades and industries. Almost an 
equal proportion is applied for official and school pur
poses. The remaining 10 per cent serves the demand 
for private use. 



TWO RECENT FIRE·FIGHTING INVENTIONS. 
Fire-fighting and life-saving apparatus have for 

years presented a profitable field for the inventor_ 
CouiltlEiss devices of this character have been invent
ed and patented in all countries, and many of these 
are to-day in use by the fire departments of various 
cities_ Two recent inventions on similar constructive 
lines and for a like purpose are illustrated herewith_ 
They constitute, substantially, the combination of a 
water tower and a fire escape for persons trapped in 
burning buildings_ In each of these apparatus the 
principle of the lazy tongs has been util· 
ized in the construction of an extensible 
tower mounted u.pon a truck. The

' 
first is 

the invention of Wilhelm Lampe, of Baden 
Baden, Germany, while the second , is at
tributable to John Holm, of New York. 

In Lampe'" device the portable tele· 
scopic tower, built upon a wagon or truck, 
is provided with extendable platforms, 
which can be set at different points ac· 
cording to the height of the floors in the 
burning building from which the people 
are to be rescued. In principle it is, 
roughly, not unlike the great storming 
towers employed by the Romans in cap
turing beleaguered cities. Thes.e were 
wooden structures provided with swinging 
platforms which could be pivoted outward 
and which, when the towers filled with 
armed men had been pushed against the 
wall, were swung outward from the side 
of the · structure on to the top of the wall, 
and provided a bridge across which the 
besiegers could rush upon the fortifica· 
tions. The similarity, however, ends with 
the principle of the construction, for the 
utilization of the later device is not for 
the purpose of destroying human life, but 
for the saving of endangered beings. Lampe's ' tower 
if; provided with a double arrangement of ladders and 
with the necessary number of the railed extendable 
bridges to enable the device to be utilized at several 
different floors simultaneously. The platforms are 
mounted at the junctions of every second pair of the 
legs constituting the lazy tongs, and each platform is 
provided with a gangway reachi.ng to the windows. 
The hinged platforms can be let down collectively by 
a single operation from a vertical position against 
the side of the tower, and are held horizontally by 
chains running from the top of the tower to the end 
of each. The entire framework can be collapsed into 
a comparatively small space upon the body of the 
truck which carries it. When the tower is elevated, 
a system of telescopic rods attached to the frame
work is used to steady the apparatus, the rods having 
their ends resting upon the ground and acting as 
struts '"gr · braces. The tower is raised 
and lowered by a system of wind
lasses and chains; which can be eith· 
er mechanically or manually operat· 
ed.  The truck may be drawn by 
horses in the conventional manner, 
or, if preferred, the tower can be 

Scientific American 
mounted on a ' moto r  wagon of a construction suited 
to the apparatus. 

The invention of Holm, while similar in principle 
to that of Lampe, is rather simpler in construction. 
The truck has the usual pairs of wheels, which are 
independently steered and are provided with motors 
to  drive the machine. At the center of the platform 
is a second motor, which by means of intermediate 
gearing raises or  l owers the lazy tongs constituting 
the tower. The inner ends of oppositely projecting 
rods are provided with gears, which mesh with the 

Lampe Tower in Its Depressed Position for Transport. 

gear of the motor, and the rods, in turn, are secured 
to  the primary beams of the lazy tongs, which are 
pivotally mounted to the frame of the truck. The 
driving motors of the carriage, and the motor for 
raising or lowering the tower, receive current from 
storage batteries carried in the usual manner upon 
the body of the vehicle. 

At the upper end of the tower is a platform pro
vided with railings, and having gangways at the sides 
which may be pU,shed out toward the burning build· 
ing to provide a bridge from the windows to ,the plat· 
form. At the center of the platform is a rotatable 
bas� which carries the usual fire nozzle, and which is 
provided with a hose leading to the body of the car
riage to carry . a stream of water to the nozzle. As the 
device is intended for service not only as a life-sav
ing device and as a water tower, but as a fire engine 
as well, it is provided with a pump on the body of 

Holm's Apparatus Ready. for a Dash to a Fb:e. 

the carriage, by means of which powerful streams of 
water can be forced through the hose and nozzle. As 
in the device invented by Lampe, the lazy tongs of 
Holm's apparatus are cross-braced and stayed to in
sure the rigidity of the tower. Adjustable struts are 
mounted at the sides of the truck, and have rods 
which can be 'thrust downward upon the ground to
steady the whole framework when the device is in 
operation. 

The trucks of both designs are provided with the 
usual guiding mechanism, and means for bra,king 

when necessary. It  will be understood 
that with slight modifications both could 
be used as movable scaffoldings in con
structive work for towers, chimneys, 
bridges, and the l ike, or as observation 
towers for military purposes, or, for in
stance, as stations for heliograph reflec
tors, searchlights, or wireless telegraphic 
outfits. 

.. � . . .. 
To cause paint to adhere firmly to gal

vanized iron, the United States government 
has adopted specifications compelling the 
use of vinegar for washing the surface pre
paratory to painting. This is said to 
roughen the surface, thus giving the paint 
better opportunity to adhere. 

• • • • • 
Business circles of Prague, Austria, have 

viewed with appreCiative interest the estab
lishment of a commercial intelligence bu· 
reau by the American consul, U.  J. Ledoux, 
as a speCial department of his office. Need
less to say, the object of the innovation is 
the closer study of market conditions and 
the faCilitating of business connections by 
assuring the exchange of commercial intel· 
l igence between the countries interested. It 

appears that this simple application of modern busi
ness methods to modern consular duties has created 
no little favorable discussion in Austrian and German 
business ' circles, and promises to be productive of 
valuable results. 

The system, which is planned primarily to obviate 
as much as possible the usual troublesom� correspon· 
dence in seeking information or  the placing of orders, 
is based on up-to-date methods of indexing and filing 

manufacturing and business information, price lists, 
catalogues, etc., as well as technical and trade liter
ature. In addition, lists of exporters, importers, buy· 
ers and sellers of goods of all classes are kept on 
hand for reference. A special room has been provided 
for the uses of the Commercial Intelligence Depart
ment, and has been equipped with the best of modern 
business furniture. This room contains over a hun
dred periodicals filed on numerically indexed holders. 

Each publication is also alphabet
ically indexed on record cards, ac
cording to title and subject mat
ter treated, while articles of spe
cial i�terest are likewise record
ed for reference. Filing cases are 
provided for catalogues, price lists, 

Lampe's Tower Extended With Gang
ways Out in Both Directions. 

Holm's Towel' .Partially Erecterl. Holm's Water , Tower ExtenIJed 
to Its Full Heip;ht. 

Lampe's Apparatus in Operation at 
a Burning Building. 

TWO RECENT FIRE-FIGHTING INVENTIONS. 
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circulars, small samples, photographs, etc., while record 
cards of merchants, merchandise, and other important 
commercial data are similarly treated. Manufacturers 
and others here and abroad are requested to send what
ever information they believe to be of value in this 
connection. 

• • • • • 
MOTOR CAR FOR WHITEWASHING RAILROAD TUNNELS. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN .. 

The Central London electric railroad runs through 
the hea.rt of London to a southwestern suburb. It is 
constructed on the deep-level tube principle, 
with the up and down tracks running 
through separate tunnels. Although the 
line is only about seven miles in length, 
there are thus about fourteen miles of tube, 
irrespective of short lengths at crossovers 
and junctions. Because the cars are but 
slightly smaller in cross-section than the 
tunnels, it is impossible to paint the tubes 
in the ordinary manner. The problem is 
still further complicated by the fact that 
trains run for nearly twenty hours during 
the day. Painting by hand is obviously im
possible. The Board of Trade, however, de
mands that the tunnels and rails be thor
oughly examined once in the course of every 
twenty-four hours. During this interval the 
railroad authorities periodically treat the 
ironwork to a protective coating. As ordi
nary oil paint cannot be employed for the 
purpose, whitewash is  utilized, the material 
being mechanically applied to the walls by 

Scientific America.n 
trast with the ones seen beyond the arch, the latter 
being twisted into a dozen different forms. They 
present a striking example of the effect of wind storms 
on the desert, as their distortion is  due almost en
tirely to the action of the air currents in bending 
them, when young plants, into various positions. 

Compared with varieties of the yucca found in Flor
ida and portions of the Southwest, the specimen shown 
in the illustration is truly enormous in its propor
tions, being really a tree in height and the size of 
the stem. 

THIS CAR WHITEWASHES ONE OF THE LONDON TUBES, 
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strument being provided with about fifty gilded plati
num points in a bundle working in a vertical direc
tion, at a very high rate of speed. The application of 
this instrument causes bleeding of the skin, the prick
ing treatment being accompanied in some instances 
with a galvano-caustical or electrolytical treatment 
by means of special needles. 

In some instances an anesthetic is used, the chlore
thyl spray being employed. In most cases, however, 
the patients are able to endure the rapidly-repeated 
pricking without inconvenience. One or two treat-

ments per week are sufficient to restore very 
abnormal noses to their normal color within 
a month without destroying the excessive 
blood vessels or leaving any scar. In many 
cases the galvano-caustic or electrolytical 
needles are not utilized, although they may 
be employed in combination with the rapidly
repeated pricking of the electric motor-driv
en instrument when found necessary. 

.. ' . 1 " 
Sea"Weed B u rning in N or,vay. 

Along the shores of Joderen, on the south
west coast of Norway, the seaweed grows 
in veritable forests ; not the common grass 
variety, but actual trees from five to six 
feet in height, with stems like ropes and 
leaves as tough as leather. It begins to 
sprout in March and April, and gradually 
covers the ocean bed with a dense, impene
trable brush. In the fall the stems become 
tender, the roots release their suction-like 
grip on the rocky bottom, and the autumn 

a special system devised by Mr. G. C.  Cun
ingham, M. 1. C. E., the general manager of 
the railroad. One of the ordinary electric 

An electric pump forces whitewash from a tank in the car throngh the radially-arrange':' 
nozzles mounted at the rear. 

winds wash it ashore in such great quan
tities that it looks like a huge brown wall 

motor-propelled passenger coaches withdrawn from 
service has been converted for the purpose. In the 
front of the car is the driver's compartment, while 
at the rear end is  a circular frame, from the center 
of which radiate in all directions a series of twenty 
pipes arranged equidistantly. Each of these 
pipes has a double branch attached to its outer 
end, fitted with fine nozzles. These pipes are 
carried out as far as pOSSible, leaving only a 
space of some six inches between them and the 
walls of the tube, the lowest nozzle being fixed 
at a height corresponding with the level of the 
car floor, which is only a few inches above the 
level of the track in the tunnel. 

The seats within the car have been removed 
entirely to make room for a large rectangular 
tank of eight hundred gallons capacity. This 
tank is filled with whitewash. From this tank 
extends a pipe leading to an electric driving 
pump, from which in turn extends another de
livery pipe to a small cylinder in the center of 
the nozzle frame. The cylinder feeds the branch 
pipes. - -

The car is driven through the tube at a speed 
of about four miles an hour. The electric pump 
forces the whitewash through the branch pipes 
at the rear, distributing it  in a fine spray from the 
forty nOZZles upon the whole internal surface of the 
tunnel above the track level. ' A perfect and even coat
ing is in this way applied. Because of the liquid 
state of the whitewash, only a very thin coating is de
posited upon the ironwork at one time, about three 
applications being required to cover the walls 
sufficiently. Owing to the comparatively 
slow speed at which the car travels, every 
part of the ironwork is thoroughly treated, 
and yet at the same time the coating is not 
sufficiently thick to peel off. 

With this device it is possible to white
wash the whole length of the tunnels with 
at least one coating in a single night, when 
the trains have been suspended. As a two
and-a-half-minute train service is in oper
ation throughout the whole working day, the 
whitewashing car cannot carry out its func
tions during this period without seriously 
interfering with the traffic, so that it is 
brought into operation immediately the last 
train has completed its journey. 

.. 4 ' ,  .. 
A HUGE ARCHED YUCCA TREE. 

As is well known, the varieties of the 
yucca plant in the Southwestern States and 
in Mexico are so numerous and varied in 
size, that some of them are exceedingly pic
turesque. 

This illustration . of a yucca tree in the 
Mojave desert gives an idea of the huge pro
portions to which this particular species 
often attains. Its lower part really forms 
an immense arch, the center of which is sev
eral times the height of the horse standing 
beneath. In fact, the distance from the 
ground to the highest portion of the arch 
is nearly thirty feet. The specimen illus
trated is of symmetrical proportions in con-

A NOVEL ELECTRICAL MEDICAL TREATMENT. 
BY E'BA,NR C. PERRINS. 

The accompanying illustration shows the arrange· 
ment of a new and interesting German electric motor
driven instrument for treating red noses. This instru· 

THE ELECTRICAL TREATMENT FOR RED NOSES. 

ment was designed by Prof. Lassar, of Berlin, and is 
said to be a most efficient means of remedying the ab
normal redness of the nose, usually caused by en· 
larged blood vessels. 

By Prof. Lassar's method, a vibrator or concussion 
instrument is operated by an electric motor, the in-

AN ARCHED YUCCA TREE. 

along the entire coast. The fall crop is of 
comparatively small value. The only use that can be 
made of it is for fertilizing purposes, because it is  
only in the spring that it can be successfully burned, 
and at this time there is such a demand for it that 
every stalk and leaf is gathered as if it were pure coin. 

The weed-burning season is the busiest of the 
year, and every member of the household is 
drafted to assist in gathering, drying, and burn
ing. At the close of each clear day the whole 
coast seems to be afiame from thousands of bon
fires that are kept burning far into the night. 
This is one of the many natural resources that 
has unexpectedly developed in  Norway, and no 
one ever dreamed twenty years ago that this 
seemingly worthless weed would in a few years, 
as a source of income, surpass the fisheries, 
which have been the mainstay of the people of 
that country for ages, nor rival that of agricul
ture in one of the leading agricultural districts 
of Norway. Yet such is the case to-day ; and 
those who are fortunate enough to own land 
abutting the seashore, can reap the most profit· 
able crop of the year. Owners of fiums located 
where the weed seems to have a predilection to 
drift can burn as much as 3 ,000 pounds a year, 
which sells for from $2 .25  to $3.75 - a pound. 

The annual income to Norway from seaweed ashes 
amounts to about $150,000. Every fisherman knows 
the difference between alga and tang. Only the for
mer can be used as raw material for the i odine and 
chloriodic industry ; tang is entirely worthless. But 
of the different kinds of alga, it is immaterial, or near

ly so, whether one makes use of the large, 
strong stalkS or the broad-leaved kind ; when 
the weed is  carefully handled, one can se· 
cure an excellent product. If tang is burned 
with alga the value is decreased consider
ably, but notwithstanding this fact the mix
ture is not infrequent. 

After the burning the ashes are carefully 
gathered, packed, and shipped to all parts of 
the world. The subsequent treatment of the 
ashes is veiled in scientific mystery. They 
contain many valuable chemical properties 
among which iodine is the most important. 

An Interesting Type o:f Boman V i l l a  
Unearthed a t  Cam· went. 

An unusual type of Roman villa has been 
unearthed on the site of the ancient Roman 
encampment in Britain at Caerwent. The 
remains have been found to be in an excel
lent state of preservation. A departure from 
the conventional practice of the Romans in 
the designs of their residences, as revealed 
by previous excavations in the country, is 
the provision of extra rooms abutting on the 
four sides of the courtyard. In the base
ments two completely perfect heating de
vices or hypocausts were found, together 
with the peculiar blue tiles utilized by the 
owners for conducting the heat from the 
stove in the basement and radiating it 
through the upper rooms of the dwelling. 
In the basement some exquisite specimens of 
Roman paving were moreover unearthed. 
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RECENTLY PATENTED INVENTIONS. 

Electrical Devices. 

for exposure of the brush while therein, afford 
spdng-pressed end walls therefor that re
spectively serve as a lid and bottom for the 

SUSPENSORY DEVICE FOR ELECTRIC holder and enable the convenient insertion 
LAlI1PS.-S. R. BELL, Tuscaloosa, Ala. The , and removal of the brush, p rovide drainage for 
device comp rises a spring-controlled drum the holder and means for ventilation for the 
around which is wound a duplex flexible con- holder to quickly dry the brush 'held therein. 
ductor for both supporting an electric lamp 

RETOR'J'.-P. JACK SON, lI1acon, Ga. The 
and supplying electric current thereto, elec-

object in this instance is to provide a retort 
trical connections being employed between the 
drum and one of the terminals of each of the more especially designed for extracting tur

wires forming the conductor. An attaching 
member for attaching the device to a ceiling 
or other support is employed, together with 
hangers fOI" the drum and electrical connec
tions between fuses held by such m ember and 
the drum. 

Of Interest to Far mers. 

PEA-HARVESTER.-H. M. CHISHOLM, By
ron, Ga. The invention relates to improve
ments in machines for harvesting cow-peas. 
As the machine is drawn forward the stripper 
will be rotated, removing the pen-pods ,from 
the vines and depositing the pods in to the 
body of the machine ; and the body may be 
readily regulated or adjusted as to height from 
the ground. 

DEHORNING IlI1PLElI1ENT.-S. T. WICKS, 

Denyer, Col . In this invention the improve
ment is in that class of implements which is 
particularly adapted for dehorning calyes or 
very young cattle and which comprises a 
blade, haYing opposite and converging cutting 
edges adapted to make a draw cut in removing 
the horn. 

Of General I nterest. 

METAL PROTEC'rING-SOLE FOR FOOT-
WEAR.-'V. J.  LINWOOD and .TENNIE BENNETT, 

Raton, New Mex. 'l'he invention pertains to 
improvements in soles for boots and shoes, 
the obj ect being to provide a device of this 
cbaracter that will be light, yet strong, and 
adapted to readily yield to the varying move
ments of the boot or shoe, and therefore not 
cramp the wearer's foot. Noyel means secure 
the device to a boot o r  shoe. 

AR'J' O F  PRODUCING lI1ASTIC. - II. 
PASCHKE, New York, N. Y. The invention re
lates to the bituminous mastics formed and 
capable of employment in a cold state and 
without the application of heat of any sort, 
so that the article may be produced as ex
peditiously as common mortar and applied in 
essentially the same manner. It possesses 
not only the advantages of eliminating the 
use of heat in all forms, but also that of an 
en tircly waterproof composition, especially use
ful where waterproof walls, ceilings, or  an
alogous structures are to be produced. 

PROCES S  O}<' SlI1ELTING COPPER MATTE. 
-W. KEMP, Tucson, Ariz. Tel'. 1111'. Kemp's 
invention pertains to smelting, and more par
ticularly to a process for smelting copper 
ma tte so as to produce black or metallic cop
per directly therefrom. The process readily 
saves seventy-five per cent of the cost of the 

'process ordinarily used in converting. It is 
of peculiar yalue to smelters who work on a 
small scale. and who find it necessary to ship 
the so-called "fifty-per-cent matte." Tbe proc
ess is done in a single operation. 

EDUCA'rIONAL DEVICE.-R. D. lI1ITCHELL, 

Sandusky, Ohio. Thi s  simple device a ssists 
a teacher in instructing a class in matbe
matics, particularly , in addition, and saves time 
of a teacher in dictating problems and the 
student's time in writing them, it being pos
sible for the teacher to quickly and accurately 
designa te the boundaries of figures on a chart 
in columns, the figures within which columns 
arc to be added, and for the students to lo
cate and rule off the boundaries without in
jury to the chart. 

HAND-BAG.-A. WIGHARD, Jersey City, 
N . . J. In the present patent the invention has 
reference to improvements in hand-bags or 
similar recep tacles, the object of the inventor 
being the provision of a hand-bag or the like 
with a �ombined handle and frame, thus re
ducing the cost and simplifying the construc
tion. 

pentine from pine wood and arranged to p ermit 
of conveuiently loading or charging the re
tort with the wood to insure proper destructive 
distillation of the wood and to allow dumping 
of the residue after the extracting process is 
completed. 

BEVERAGE-SPOON.-H. MORGAN, Cripple 
Creek, Col. The improvement is in spoons, for 
mixing and straining beverages such as are 
usually dispensed in retaurants, bar-rooms, 
and the like, the object being to provide a 
spoon that may be quickly and readily changed 
from mixing to straining position, thus saving 
considerable tlnie in the mixing and straining 
of drinks. 

CAlI1ERA.-E. L. HALL, New York, N. Y. 
One purpose of the invention

' 
is to provide a 

simple and economic construction of camera 
wherein' a prism is employed to reflect an 
image upon the focusing�glass and conveniently
operated means for obtaining an -accurate 
focus by the movcment of the lens-carrying 
section of the camera-box. The same inventor 
has also procured a patent on another camera, 
the purpose being to p rovide one of the type 
in which the shutter is connected with the 
focusing-mirror in such manner that when the 
mirror is brought to focusing position the 
shutter will be carded out of the focal plane 
of the lens and whereby when the mirror is 
carried up to effect an exposure the shutter 
is  automatically carried to working position 
relative to the lens and is also automatically 
operated. 

DRA WING-BOARD.-H. D. GRINNELL, New 
York, N. Y. The invention provides means by 
which a long sheet or continued web of paper 
may be safely held in p osition convenient 
for drawing and any part of the web or sheet 
exposed at will.  'rhis is done by providing 
a frame or board having two drums on which 
the paper i s  wound, the drums being connected 
to devices by means of which they may be 
ro tated simultaneously in the same or opposite 
directions, thus' enabling the sheet to be 
moved oyer the board and by turning the 
drums oppositely the sheet may be stretched 
firmly over the board. 

ORI�-CONCEXTRATOR.-P. A. HARDWICK, 

Colorado City, Col. In the present invention 
the improvement has reference to apparatus 
for concentrating ore, and 1111'. Hardwick has 
for his principal object the provision of an ef
fectiYe ore-concentrator which in this instance 
is especially adapted for the saving of the 
fioat values. 

GAGE.-A. D. F'ELLo.WS, East Auburn, Cal. 
In this case the invention refers to gages 
and more particularly to those adapted for 
use with shingling-hatchets or similar tools. 
Its principal objects are to provide a simple 
and inexpensive device which may be readily 
a ttached to the tool . 

FRAME FOR FILTER-PAPERS.-A. M. 
VAUGHAN, Richmond, Va. The purpose of the 
frame is to facilitate the folding and p lacing 
of a filter-paper within a funnel.  lI10re 
specifically, the object is to produce a frame 
for this purpose which may be readily oper
ated in applying the paper and in folding the 
same to conform to the shape of the funnel. 

Hard_are. 

BORIKG DEVICE .-.T. PRE SS, New York, 
N. Y. In this case the invention relates to a 
new and improved boring device for use in 
conjunction with an ordinary brace and bit to 
enable the operator to bore a hole at right 
angles with the surface of the object in ,which 
the hole is bored. 

COMBINATION-TOOL.-C. NIELSEN, Middle
town, Conn. The purpose of the inventor Is 
to provide a tool especially adapted for use 

C. by machinists, but which is also of value to 
1'IeTlUE and II. L. DIe" ANGles, New York, all  mechanics, and which may be used as a 
N. Y. This life-preserver, constructed prcf- scriber, a carpenter' s square, a compass-gage, 
erably of balsa wood and treated to rendeI" it etc. ,  and to so construct the tool that it will 
fireproof and waterp roof, is thoroughly dur- be simple, compact, durable, and economic, and 
ahle and seryiceable. The manner of forming convenient of arrangement and manipulation. 

r,IFE BELT OR PRE SERVER. - P. 

the straps renders them almost indestructible, 
by fire or weather. By extending the straps' 
ends down between the buoyant blocks and con
necting them with the binding-wire a secure 
construction is produced, while the manner of 
fastening the belt-straps to the preserver in
sures retaining the strap i n  position, and en
abling it to be readily grasped and tied by 
the user. 

LIFE-HAFT.-P. C .  PETRIE and H.  L. D>Js 
ANGES, New York, N. Y. 'rhe object of the 
inventors is to provide a l ife-raft with a 
suspended platform enabling the occupants to 
stand partly submerged, thus increasing the 
carrying capacity of the raft and yet to permit 
the platform, when desired, to be connected 
rigidly with the raft in the plane thereof, so 
that the raft 

'
may be utilized in the usual 

11lanner. 
TOO'l'II-BRTl S H  HOLDER.-1<J. .T. IIYDE , 

Spokane, ·Wash. Noyel features permit the at
tachmeut of the holder in a vertical position 
on a wall or the like, adapt it to compldcly 
incase a brush, afford a transparent side wall 

Machines and Mecha nical Devicelil. 

COMPOUND SPRING-I,EVER.-W. V. GIL
BERT, "N iton," East 'Vood road, South Wood
ford, London, England. This is an elastic or 
resilient device p ractically in the nature of a 
compound lever, and serves upon being actuated 
by one m otion, as by being compressed In 
one direction or opposing directions from its 
normal condition, to impart or allow a plural
Ity of motions in various directions and, In 
recovering its normal condition upon being 
released from said pressure or actuation,  to 
impart or allow corresponding plurality of 
motions reciprocal to those caused or allowed 
by said actuation. 

LAND-LEVmLEH.-J. .T. JENSEN, Goshen, 
Idaho. The invention pertains to improvements 
in machines ' for leveling ground or land and 
making roads, lawns, and tbe like, the object 
being the provision of a leveler of simple and 
novel construction which may be easily manip
ulated to scrape the dirt from high places and 
dump it in low place's. 

Prime Movers and T h eir AcC'essories. 

APPARA'rUS FOR LUBRICATING. - 111. 
CASTE.LNAU, 28 Rue de Washington, Paris, 
F'rance. This invention is based on a new 
principle as to the lubrication of engines. This 
principle Is characterized in the first p lace by 
a process for the plentiful and p e rfect lubrl
ca tion of the members subjected to friction, 
the lubricant being applied and acting clear 
of any contact with the gases, s team, vapors, 
and the l ike which are at work. It is  charac
terized in the second place by the almost total 
recovery of the lubricant used. It is applicable 
to any kind of engine or motor, and can be 
applied either to distributing-pistons or to 
driving-pistons,. 

Rail_ays and Their Accessories. 

RAIL-JOINT.-W. No.LAN and e. H. PEARCE, 
Aspen, Col. The invention is an improvement 
in rail-joints. The lateral wing of the fish
p late underlie'S the Inner end of' a brace and 
also abuts at its outer 'edge against a shoul
der of the tie-plate and is braced thereby on 
opposite sides of the brace, as well as beneath 
the brace, in the operation of the device. The 
tie-plate may be: spiked , down or otherwise se
cured to the tie, as may be desired. 

STEP-HOLDER FOR CARS.-J. EDWARDS, 
New York, N. Y. The invention refers to 
running-boards or steps of street-cars, such 
as used usually at the sides of so-called "sum
mer" cars. Where such cars are opera ted on 
double tracks, it is usual for ' the inner board 
or step, which Is disposed oyer the devil-strip, 
to be turned up out of the way, this step being 
usually mounted upon p ivots or hinge connec
tions for this purpose. 

Pertaining to Recreation. 

TOP-SPINNING PISTOL.-J. W. ELERA, 
Cleveland, Ohio. Assignee, J. W. HENCKE, 
No. 3609 Park Avenue, S.W.,  Cleyeland, Ohio. 
The pistol is designed to rapidly rotate the 
top and eject it at its muzzle. The object 
of the inventor is to p roduce a simple and 
effective device, harmless, easily operated, and 
manufactured at a small cost. It consists of 
a casing assembled together to simUlate a 
pistol, having means at its muzzle to hold a 
top and means to be forcibly projected In the 
barrel by a spring when released by a trigger 
to engage the periphery of the top, giving it a 
sharp twist and at the same time eject it  
from the muzzle. 

Pertaining to Vehicles. 

Bnslntss ana Pusonal 
READ 'rRIS COLUlI1N CAREFULLY.-You will 

find inquiries for certain classes of articles numbered 
in consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of tbe party desiring tbe information. I n  
every c a s e  i t  Is ne('essary to give the 
n umber oC the inquiry. 

MUNN & CO. 

Marine Iron Work.. Chicago. Catalogue free. 
Inqniry No. 84�4.-Wanted, power looms 

weaving wire cloth. 
for 

l.1'or mining engines. J. S. Mundy, Newark, N. J� 
I n quiry No. 84�1i.-Wanted, name and address of 

the manufacturer of the Rose automatic knife and 
razor grinder. 

. .  U. S." Metal POlish. Indianapolis. Samples free. 
Inquiry No. S4�6.-Wanted, manufacturers of 

caE!t steel hooks and eyes for connecting leather and 
hide rope banding. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inqniry No. 84�".-Wanted. names of parties en
gaged in preparing seal skins for shipment. 

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

Inq uiry N o .  S4�S.--Wanted, manufacturers of 
beavy screw presses, also screw jacks and screw punChes. 

1 sell patents. To buy, or baving one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo. N. Y. 

Inquiry No. 84Z9.- 'Wanted, manufacturers of 
hand heaters employing slow combustion fuel. 

Metal Novelty Works Co., manufacturers of all kinds 
of light Metal Goods, Dies and Metal Starn pings our 
SpeCialty. 43-47 S. Canal Street, Cbicago. 

Inquiry No. 8430.-Wanted, manufacturers of a 
newly invented rotary gas engine of 8.2 h. p., the cylin
der being contained within a 12-inch fiyw heel. 

The celebrated " Hornsby-Akroyd " safety oil engine. 
Koerting gas engine and producer. Ice machines. Built 
by De La Vergne Mch. Co., Ft. E. 188th St., N. Y. C. 

IlIquh'Y N o. !5431.-Wanted, a machine for mak
ing tamales. 

llIanufactul'el's of patent al'ticlcs, die •• melal 
st�mping, screw machine work, hardware specialties, 
machine work and spectal size washers. Quadriga 
Manufacturing Company, 18 South Canal St., Chicagn. 

I n q u iry N o .  84:1�.-For manufacturers of floor 
scrapers and smoothing devices. 

Inquiry N o .  S433.-Wanted. a macbine. similar 
to a typewriter, lor the use of the blind, for writing 
musical scores. 

HINTS TO CORRESPONDENTS. SWINGLETREE.-A. DE, L. LITTLE ,  Game- Names and Address must accompany all letters or 
well, N . C. The inventor provides a swingle- no attention will be paid thereto. This is for 
tree in which the strain of starting a l oad Refe���c��

f
1�

m
f����r 

a
��i�I�; ��

r 
a���!��

t
���'Uld give will be relieved by the spring action, so that date of paper and page or nnmber of question. 

injury to the draft devices, as well as to the Inquiries not answered in reasonable time should be 
team, will be avoided, and he arranges the 
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tension-spring in such manner as to prevent though we endeavor to reply to all either by 
any danger of breaking or injuring the same, le.tter or in this department, each must take 
• -

h ' . I hIS turn. 
so that e prOVIdes an effiCIent and durable Buyers wishing to purchase any article not adver-
device, at a small cost tised in our columns will be furnished with 

_ .  addresses of houses manufacturing or carrying 
CAR STOP.-G. L. HOLLINGSWo.RTH, Silver- the some. �on, Colo., pate�ts a car stop for special use I 
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automatically stop the car when the latter Scientific American Supplements referred to may be 
reaches the place of dumping. Tbe stop, which Book�
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is se'cured in proper position on the ties be- price. 
tween the rails, is in the form of a vertically 
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ination should be distlnctl, 

rocking lever, one end of which is to be auto
ma tically engaged by the front axle of the 
car, the opposite end of the leYe,r having a 
fork which receives the rear axle and p re
vents further forward movement of the car. 

ATTACHlI1ENT FOR E LASTIC TIRES.
W. H. VIOLETT, Piceance, Colo. The improve" 
ment of this patentee relates to a means of 
p rotecting the tires of automobile s  and bicycles 
and p reventing punctures. An auxiliary tire 
of thin metal encircles the usual elastic tire 
and is apertured for re�eivlng in close rela
tion p lugs of special form made in attachable 
sections adapted to be quickly p laced In posi
tion on the auxiliary tire or removed there
from. 

DUlI1PING-WAGON.-P. PINTO., New York, 
N. Y. This invention provides improvements 
in the class of wagons used for trucking or 
heavy carting in which the box or wagon 
body is adapted to be turned or tilted for 
dumping the load. The wagon body may be 
moved to either side when It  Is desired to 
discharge the load at the sides, or it may be 
moved to the rear to discharge the load at the 
rear. 

TRUCK.-C. H.  RICHARDSo.N, DoYel', N .  H. 
The invention refers more especially to hand
trucks for barrels, boxes, and the l ike, though 
applicable to the handling of other freight or 
merchandise ; and one of the objects is to pro
vide a structure of this kind wbich is inex
pensive to manufacture, besides being strong 
and easily handled. lI1eans are provided for 
loading and maintaining a load upon the truck 
and for releasing the same when desired for 
facilitating the unloading. 

Desl�n8. 

DESIGN FOR A C LOCK-CASm.-E. EHRLE, 
New York, N. Y. !lfr. Ehrle has invented an 
ornamental design for a clock-case, which com
prises at its uppe:r part a circle or case sur
rounded by scro ll  work of very graceful lines, 
and supported by nude figures of two boys 
posed in the lower scroll work. 

No.TE.-Copies of any of these patents will 
be furnished by lI1unn & Co. for ten cents each. 
Please state the name of the p atentee, title of 
the invention, and date of this paper. 

A ReadeT asks a questio.n, but does 
not even give his place of residence nor date 
his letter. He is respectfully requested to 
read the first Hint which stands at tbe head 
of the Query Column every week. Although 
the statement is perfectly p lain in meaning, 
we yet receive every week more than one letter 
without name or address. 

( 1018 2 )  H .  C. D .  asks : Being a con-
stant reader of your valuahle paper, I take 
the liberty of asking you to kindly inform me 
through your Notes and Queries column 
whether the following statements which ap
pear in the Encyclopoodia Britannica ( yol. xi, 
pages 66 and 67 ) are correct. Under the head
ing "Gravitation," paragraph 2, i t  says : 
"Movement of a Falling Body.-Our knowledge 
of the force of gravitation being ultimately 
founded on observation and experiment, it will 
be convenient at this point to describe the ex
periments by which a knowledge of the laws 
of motion of a falling body may be ascer
tained. We shall first describe these experi
ments, and then we shall discuss the laws to 
which we are conducted by their aid. A be
ginner is apt to be surprised when he is told 
that a heavy and a light body will fal l  to the 
ground in the same time if let drop from the 
same height. Yet nothing can be easier than 
to prove this Important fact experimentally. 
Take a piece of cork in one hand and a bullet 
in the oI'her, and drop these two objects at 
the same moment from the same height. They 
will  reach the ground together. Nor will the 
results be different If we try a stone and a 
piece of wood. " On page 67 it says : "The 
various experiments tOo which we have re
ferred suffice to establish the very important 
result that the time occupied by a body in 
falling to the surface of the earth, if dropped 
from a point above it, is Independent of the 
mass of the body as well as of the materials 
of which the body is composed." I always un
derstood it to be a well-known fact that the 
yelocity of falling bodies depends upon the 
specific gravity and the density of the medium 
through which they pass, and I am therefore 
at a loss to understand the meaning of the 
paragraph referred to. Tha t the above para. 
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graphs cannot possibly refer to bodies faIling 
In a vacuum seems to be shown by the sen
tence : "'l'ake a piece of cork in one hand and 
a bullet in the other, and drop these two ob
jects at the same moment from the same 
height." A. The article which you quote from 
the Encyclopoodia Britannica was written by 
Prof. Ball, Astronomer Royal of I reland at 
the time he wrote it. It  is  hardly likely that 
he was in error on so simple a matter as the 
fall of a cork and a bullet from the hand to 
the ground. Have you tried it for yourself ? 
Had you done so, you could hardly have writ
ten the ' letter to us. The experiment is sim
ple. So are others given by Prof. Ball. Try 
them till you are convinced that it is the mat
ter of the earth which draws bodies down to 
its surface, and that the rate of fall is not 
dependent upon the weight or the density of 
the body faIling. This was demonstrated by 
Galileo at the Leaning Tower of Pisa before 
the immortal demonstration of the law of 
gravitation by N ewton. The paragraphs you 
refer to have no dependence upon the other 
fact that the lightest and heaviest bodies fall 
alike in a vacuum. They refer to the fact 
that all moderately heavy bodies fall practically 
alike through the air. Very light things are 
retarded enough by the air to have their rate 
of fall changed by the resistance of the medinm 
through which they are falling. 

( 1018 3 )  H .  M. asks : 1. Why are the 
gnns on battleships not larger than 45 caliber, 
12-inch ? Is it because they are strong 
enough, or b�cause an ordinary ship is unable 
to carry larger guns ? A. 45 calibers is found 
to be the maximum length which can be nsed 
to advantage for the 12-inch gun. The greater 
len"th would prove cnmbersome, and necessi
tate larger turrets to accommodate the greater 
weight back of the trunnions. 2. By what 
formula is the displacement of ships known 
before they are launched 1 A. The displace
ment of ships is found by calculating the 
cubical bulk of the ship below the water-line. 
3.  Would it be possible to build torpedo boats 
of say 400 tons with a speed of 45 knots ? A. 
In the present state of the art it would be im
possible to build a hull of 400 tons displace
ment which would float horse-power necessary 
to give a speed of 45 knots. The "Viper," a 
torpedo boat of slightly over 400 tons, holds 
the record for speed of slightly over 36  knots an 
,hour. The horse-power increases as more than 
the cube of the speed, and hence the weight of 
the engines to give a propeller thrust suitable 
for a speed of 45 knots would be altogether 
prohibitive. 4. a. A description of the 21-inch 
torpedo in use in the united States navy. A. 
The United States 21-inch torpedo was de
scribed In the SCIENTIFIC AMERICAN of January 
6, 1906. b. A description of the 45-centi
meter torpedo in use in the German navy. A. 
We are not aware that any data regarding the 
German 45-centimeter torpedo have been made 
publl.c. 5. Is there any work giving complete 
.statistics of all rapid-fire guns in use in the 
large navies ? A. Brassey's Naval Annual 
gives full  statistics. 6.  Please put an article 
in your paper that treats of the new ships 
now builcting in England, i. e.,  "Dreadnought," 
armored cruiser_ "Orion," T. B. destroyer 
"Afridi," and the special type torpedo boat 
that is intended to make 36 knots per hour , 
A. The "Dreadnought" was illustrated and de
scribed in the issue of the SCIENTIFIC AMERI

CAN of August 25, 1906. We have no data 
respecting the other vessels mentioned. 

( 1018 4 )  E. R. asks : Will you please 
state in your query column how many revo
lutions the earth makes in 365 days ? A. The 
earth makes 366 revolutions on its axis in 
365 solar days. One rotation of the earth 
on its axis is completed when a star which 
was due south last night is to-night in the 
s.ame position. Since the earth is also moving 
i'l an orbit around the' sun, the star scems to 
reach the south point about fonr minutes earlier 
each night than it did the previous night. The 
earth must turn on its axis about four min
t. :,es of time more to bring the sun to the 
same place day by day. This extra time con
stitutes the difference in length between the 
solar and the sidereal day, and in a year 
caUSes that �ere shall be one sidereal day 
more than there are solar days. 'There are 
365 solar days and 366 ,sidereal days in each 
year. 'l'he sidereal day is the true measure 
of the rotation of the earth on its axis with 
reference to a star or to a fixed point in abso· 
lute space. 

Scientific American 
and also burns the copper. This is what is 
meant by a "short circuit." 2. How may a 
small, practical, 1 10-volt current electric heater 
be made ? Is not German silver wire the 
best for this purpose ? A. If you want an 
electrical heater which may be attached to a 
lamp socket, wind about 200 to 220 ohms of 
fine German silver wire on porcelain tubes and 
mount in some convenient fashion. SUPPLE
MENT 1112,  price 10 cents, contains valnable 
data concerning electrical heaters. 3 .  What is 
the smallest size of wire allowed by the Fire 
Underwriters' Association for wiring building 
with 110-volt current ? I have been using what 
is known as No. 14 rubber-covered for my 
outside, and No. 14  weather-proof for my in
side wiring. In this am I meeting the re
quirements or not ? A. No. 14 wire i s  allowed 
by the Underwriters to carry 12 amperes in 
rubber insulation, and 1 6  amperes in other 
insula tions. 4. Do wires necessarily need to 
be soldered in joining them to make them 
more electrically and mechanically perfect ? 
A. In good work wires are always soldered at 
junctions to. other wires. No other connection 

NEW BOOKS, ETC. I POLYPHASE CURR;�S .-;; Alfred Stil� 
DICTIONARY OF ENGINEERING IN ENGLISH New York : Whittaker & Co., 1906. 

AND SPANISH. By Andres J. R. V. l 12mo. ; pp. 352.  Price, $2.50. 

Garcia. New York : Spon & Cham. The use of polyphase alternating currents 
berlain, 1906. 32mo. ; pp. 150.  for the transmission and distribution of electric 
Price, $1. power is becoming so extended, toot the pres-

The user will find some 3,000 technical ent volume should prove a welcome addition 

terms in this little dictionary. The author to the literature of the subject. The book 

provides two indices, one in Spanish and one treats in a non·mathematlt!al way of the 

in English, and the former will be found theoretical c onsiderations involvQd in poly

specially valuable In translating from Spanish p�ase work. Practical engineers and students 

into English. The English index has been , Without the necessary mathematical knowledge 

made as complete as possible without cansing � re
.
quired for the study of more advanced works 

it to become too voluminous. The book is Will find the text and illustrations of value 

well adapted to satisfy the demand for an up- I in obtaining a clear and comprehensive knowl

to-date technical dictionary of the terms In edge of the subject. The' non-mathematical 

general use by engineers using one or the : treatment of polyphase currents has been made 

other language. possible to a large extent by the author' s  ex· 

ILLUSTRATED TECHNICAL DICTIONARY. Vol. 
I.  Compiled by K'. Deinhardt and 
A. Schlomann, Engineers. New 
York : McGraw Publishing Company, 
1906. 16mo. ; pp. 403.  Price, $2 .  

tensive use  of graphical methods. 

PERPETUAL CARE IN AMERICAN CEMETERIES. 
Reprinted from Park and Cemetery 
and Landscape Gardening, with addi
tions of critiCisms, and forms of con
tracts used by different cemeteries. :r?ls is the first vohlme of the American Chicago :  R J. Haight 1906 12mo ' 

( 1018 6 )  
edition of a series o f  technical dictionaries pp. 62 .  

"

. , 

J. C. B. says : 1. In what p repared by K. Deinhardt and A. Schlomann, I L 
probable way does Edison expect to utilize eleven volumes being In contemplation to give AYING AND FINISHING HARDWOOD FLOORS. 

is allowed. 

cobalt ? Can he use the chlorine gas from it successively the industries of electricity steam I �y . Frank G. Odell. New York : 

as a motive power ? If not, how to use it in hydraulics, mechanical handling of r�i1ways
' i 1

:V1d Williams
, 

Company, 1906. 

storage batteries ? A. We regret to say that bridges and structures, metallurgy, architec: mo. ; pp. 50. Price, 50 cents. 

we are not able to answer your inquiry, "In ture, and naval construction. The dictionary 
what p robable way does ·Mr.  Edison expect to is published on a new plan, and one that ap- INDEX OF INVENTIONS 
utilize cobalt 1" etc. It would be a hazardous pears more nearly to meet the numerous rc
thing to attempt to tell what Mr. Edison will quirements of thorough technical work of this 
probably do, or may be, expected to do. We character. The main feature is the classlfica
doubt if he tells any one, even If he knows tion ' , whereby related subjects are brought to
himself, what he expects to do. We may say gether, the reference to any particular subject 
that there i s  no chlorine in eobalt, and no mo- being obtained through a general index of the 
tive power In chlorine. We are sure that Mr. terms for all the languages covered. These 
Edison does not expect to find either of these are six in number. In addition to the German, 
results in his investigations. 2.  In ante- English, French, etc. ,  terms, the symbol or 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 
October 1 6, 1 906 . 

A N D  E A C H  B fl A I U N O  T H A T  D A T E  
[See note at end of list about copies of these patents.] 

bellum days here in North Carolina, by rnb- il lustration of the term is frequently given. Ace�ylene generator, E. R. Angell . . . . . . . .  . 
bing a pocket knife blade across the pOints of The work seems carefully prepared, with few Addmg. machine, G. N. Hinchman . .  833,388, 833, 148 833,389 833,432 
th 

Adv�rtlsing device, H. L. Wright . . . . . . . . .  . 
e old fiat strap iron on the railroad track, typographical errors, and should be found use- Agl'l!'ruItUral i!,!plements, draft truck for, 

the blades of the knife so rubbed became highly ful by engineers and other technical men. The '. V. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  . 
magnetic, capable of lifting iron or steel ob- present volume treats of titles used in metal 

1i� brt\e appliance, H. C. Luck . . . . . . . . .  . 833,347 833,534 833.562 833,635 833,354 
. Amma rap, H. S. Stick . . . . . . . . . . . . . . . .  . 
Jects of considerable weight, a fourpenny nail and wood work, drafting and general terms, A 

ntlfriction device, J. S. Rogers . . . . . . .  : . . . 
or larger perhaps. I have so done often my- machine design, and general machine-shop Auger, earth, C. L. Tuttle . . . . . . . . . . . . . . .  . utomobile steering check, H. Lemp, 
self, but after some forty years cannot say terms. 833 231 833 232 
positively I raised anything heavier than a four-

Automob!le steering gear, M. Harvey . :  . . .  : 833;718 
CATECHISM ON PRODUCER GAS By S AutomobIles, power transmission me' chanl'sm 

penny nail. Have tried the present T-iron rail 
. am- for, �'. J. Newman . . . . . . . . . . . . . . . . . . . 833,478 

repeatedly, with no magnetism resulting at all. 
uel ,So Wyer, M.E. New York : Mc- 1xle an'1.sfeln, vehicle, M. B. Corcoran . . .  833,707 

Why is this ? The magnetic properties were 
Graw Publishing Company, 1906. AXle, ve lC �, J. W. Stanley . . . . . . . . . . . . . . . 833,1\58 
24mo. ; pp. 42.  Price, $1. 

x es, steermg wheel spindle for vehicle 
then well known, but do not know if I can 

J. B. Macduff . . . . . . . . . .  , . . . . . . . . . . . . : 833,404 
now establish the fact by another wI' tne'ss than The author utilizes the effective question Bac.kwater trap, R. E. lIfierswa . . . . . . . . . . . . 833,614 , BBall!ng press, J. W. Groomes . . . .. . . . . . . . . . . 833,322 
myself. A. Any magnetizing of a knife by and answ:r metho? for impa.rting considerable B a lllg press, D. C. Davis . . . . . . . . . . ,' . . . . . . 833,371 
stroking it on a rail was due to the fact that valu�ble mformatlOn regardmg p roducer gas Ball mill, ,R. Beneke . . . . . . . . . . . . . . . . . . . . .  833,664 
th I and Its manufacture B th th t· d anJO, W. B. Farmer . . . . . . . . . . . . . . . . . . . .  833,517 

e ra I was a magnet. If the old experiment , . 0 e ques IOns an Barrel cl�ats, manufacturing, L. M. Greif . .  833,382 
cannot now be repeated, it is because the pres- the answers, 287 in number, are concisely and Beam, fo,dable box, T. E. Tracy . . . . . . . . . . 833,263 

I I t t d Th ' 
Bed an� couch, combined, D. T. Owen . . . .  833, 173 

ent rail is not a magnet. 3. From what sonrce c ear y s a e . e catechism will doubtless BBed spnng, folding, T. A. Wilson . . . . . . . . .  833, 191 
does the ocean derive its Intense saltiness and be found useful by engineers as  well as non- eel' cooling device, R. Fincken . . . . . . . . . . •  833,452 
how retain same in uniform strength '; A. technical men interested in this subject. ��U ���l'IiFg Eachi,!e, M. J. Ely . . . . . . . . 833,700 

Bicycle at'tachme'nt�IMS 'j ' 'T�y' '1��"  . • • . . • . . . 8:-;:3, 450 
The salt now in the ocean has been in the past DIRECTORY OF THE ALUMNI OF STEVENS Bicycle support, N. �. iIoltke . .  : : : : : : : : : : :  ���::iig 
ages washed ?ut of the land or dissolved from INSTITUTE OF TECHNOLOGY. Hoboken, �i�g::, ��o:ec�':t��etHe 'bIWOC'k Hedges . . . . . . . . . 833,165 
beds of salt m the earth to which the wateH N. J. : Stevens Institute Alumni 

. 
gained access The saltness . . 

A 
. Boat, bicycle, F. O. Hanson . . . . . . . . . . . . . . . . 833,599 

' . remains, since ssociatlOn, 1906. 32mo. ; pp. 132 .  BBo?y protector, G. L .  Pierce . . . . . . . . . . . . . . . 833,546 
all th� water which evaporates from the Price, 50 cents. o�ler furnace, E. D. Cousin . . . . . . . . . . . . . . .  833,581 
ocean IS fresh water. The original water was 

BOIlers, furnaces, etc. , means for generat-
This booklet should prove useful not only ing and applying heat for steam j, 

fresh. It became salt by dissolving salt from Smallwood ' . 833 639 
the earth. 4. Why are the conventional num-

to the large number of Stevens alumni, but in Boilers, heat diir;"s��' 'i�; ' �t�;,;;, ' '"i.: . s;';�il: ' 
ber of guns ( 2 1 )  fired in honor of the Presi-

general to any one desiring the services of B Itwoodh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,642 
an engineer or technical man The fir t t 0 anc or, �'. C. Palmer . . . . . . . . . . . . . . . .  833 542 

dent of the United States ? Is it by Congres-
. s par Books. du�t guard for, F. N. Gilbert . . . . . .  833;318 

sional enactment ? Why 21 and not 13 for 
of the text comprises an alphabetical list of Bottle filllllg machines, valve for counter 
the graduates of the Institute, with reference

' pressure, C. L. Bastian . . . . . . . . . . . . . . 833 365 
original in thirteen States ? A. The firing of Bottle, fraud preventive, A. J. K. Genella . 83i,684 
" 1  

to the following pages upon which these names Bottle locking mechanism, P. A. Degener . . 833,446 
- guns as a salute for the national flag, the will be found. The alphabetical list is fol- Bottle, non-refillable, N. Kauten . . . . . . . . . . 833,395 
President of this or other countries, or the . Bottle, non-refillable, G. O. Hildebrand . . . . .  833,523 
sovereigns of fOl'eigr, states, is an international 

lowed by a geographical list with county and Box folding and pasting machine paste-
custom. 

, State divisions and urban subdivisions. This I B ' board, J. W. Low . . . . . . . . . . .  . ' . . . . . . . . 833,329 

( 10187) O. B. writes : 1. There seems 
to be an idea that artificial ice does not keep 
so well as natural. Is there any truth in the 
statement ? A. Artificial ice frozen rapidly 
is not usually as dense as natural ice, which 
forms slowly and rejects the contained air 
more completely. The air can be seen in a 
cake of artificial ice in the' middle of the 
cake. When artificial ice melts, it separates 
into prismatic pieces, because of its less den
sity. These featnres of artificial ice seem to 
us to account for the impression that it does 
not keep as well a s  natural ice, that is, that 
it has not so great cooling power by the cubic 
foot as natural ice. A pound of artificial ice 
should be equal to a pound of natural ice. 
2. In winter in the north temperate zone, in 
fact everywhere north of the equator, the sun 
shines at sunrise and sunset on north sides of 
houses that face due south. Has refraction 
of the sun's rays anything to do with that 
fact ? A .  Your second query reads as follows : 

is followed by a geographical list of countries, I B�r.;:�etc��hGe��I:����::: . : : : : : : : : : : :  : : : ���,!g� 
including foreign residents. The fourth and Br!ck machine, R. B. Pfister . . . . . . . . . . . . . . .  833;625 
main subdivision of the book comprises a ' BBrrloCikl rPaJlletJ' FJ. Bentley . . . . . . . . . . . . . . . . . . 833, 665 

. ' e , . .  ones . .  . .  . .  . . .  . .  . . . . . . . . . . . .  83� 529 
bUSiness directory, in which the alumni are ' �ucket, E. H. Lea . . . . . • . . . . . . . . . . . . . . . . .  833;469 
grouped under the various industries in which ' Bucket elevator, J. Ross . . . . . . . . . . . . . . . . . .  833,417 
th t·  I 

uffer, cork, C. E. Whelpley . . . . . . . . . . . . . . 833 653 
ey are ac lVe y engaged. Building block mold, F. �f. Sawyer . . . . . . . .  833;419 

E Building slab, molded stone 0 Price 833 629 
LECTBICITY OF TO-DAY. Its Work and Butter cutter, H. Barry . . ' . . . : . . . . . .  : : : : : :  833'572 

its Mysteries. By Charles R. Gib- Button blank conveying . a,!d distributing , 
son, A.I .E.E. Philadelphia : J. B. Butt�:cf,;�eho:e .Pu�p�i::'�;IS'i. 'E ' ·pi�Wn:.�;.· 833,512 
Lippincott Company, 1907. With 39 CaWe coupling, ele�tric, d. F'. S�hwennker : ���:�� 
illustrations 16mo ' pp 344 

, Camphene, productIOn of , E. Bergs . . . . . . . .  833,666 
• . , . . I Can c.losure, J . . r. "Moser . . . . . . . . . . . . . . . . . . .  833,332 

In this book Mr. Gibson has given us a Ccan lIfter, B. Rud . . . . . . . . . . . . . . . . . . . . . . . 833,485 
I t . " ann on, hydraulic piston brake mecbanism 

popu ar  accoun of electrICity as It is applied for, M. Mondragon . . . . . . . . . . .  , . . . . . . . 833,616 
in everyday life.  In spite of the fact that he Car, C. W. Shippee . . . . . . . . . . . . . . . . . . . . . .  833, 181 
ha 'd d th f t h . Car body bolster, railway, J. M. Ames . . . . . 833 147 s avo 1 e e use' 0 . cc nlcal language, he Car construction, steel, C. A. Lindstrom . . .  833 ;402 
has been able to discuss the various subjects Car couDling, A. J. Bazeley . . . . . . .  833,434 833,435 
which have fallen within the sCQpe of his gar door closure, Roe & Collinson . . . . . . . .  : 833,244 

. ar, dump, E. Posson . . . . . . . . . . . . . . . . . . . . . 833 547 
book with a faIr amount of thoroughness. Car fender, J. W. Pritchett . , . . . . . . . . . .  : . . 833 ;337 
Among the more important topics which are Car fen�er, J. O'Leary . . . . . . . . . . . . . . . . . . . 833,621 
. . Car graIn door, T. E. Branson . . . . . . . . . . . . •  833,503 

discussed may be mentIOned electricity in Car heating system, F. Davis . . . . . . . . . . . . . 833,510 
medicine, electric traction, electric heating and Car, sleeping, C. D. Pugsle,Y . . . . . . . . . . . . . . . 833,483 

. Cars, chock for transportmg vehicles on cookln�, el
.
ectr�-chemlst�y, electricity from railway, C. F: �'Iemmillg . . . . . . . . . . . . . 833,454 

heat, lightning, telegraphmg with and without Cars, etc. , headlight attachment for rall-
"In winter in the north temperate zone, in fact 

( 1018 5 )  H. B. C. asks . 1. Why is it I everywhere north of the equator, the sun 
that a light, when put into a 1 10-volt circuit, shines at sundse and sunset on north sides of 
will not short-circuit the current, while a piece houses which face due south. Has refraction 
of small copper wire of about the same length of sun's rays anything to do with the fact ?" 
as the filament of the lamp, when placed in We do not understand the filet to be as you 
the same position, will immediately short- state it. At the autumnal equinox in Septem
circuit ? I have found it to be a fact that ber, the sun rises in the east and sets in the 
when an incandescent light's globe breaks, the west the world over. In that position the sun's 
filaLlent does the same as the piece of copper rays at rising and , setting would glance along 
wire, provided, of course, that the current is til(' north and south s ides of a house which 
on. Do I not, therefore, have reason for fa('�s south. The same is true at the vernal 
thinking that the air has somethin); to do with equinox. From September 22 tit! December 22 
this ? A. When the globe of an Incandesccnt rhL sun moveS to the south, tlIl on the latter 
lamp breaks, the hot filament is instantly date in yonr latitude it rises about 29 degrees 
bnrned by the oxygen of the air just as any south of the east point and sets the JlIlme dis
other piece of carbon would be. The current tance south of the west point. It Is obvious 
is not short-circuited by the filament. The flash that its rays cannot in these positions shine 
of light which is seen is due to the chemical on the north sides of houses which face south. 
action of burning the filament, and not to any Refraction could not produce any such effect 
electrical action. When the circuit is bridged as this. It changes the apparent position of 
by a ,hort copper wire, the resistance of the the sun on the horizon about the diameter of 
copper wire is small and a large f1o", Oof the sun, or about . a  half degree ; more exactly, 
amperes takes place, which heats and melts 34 minutes of arc. -

wI' res electric measurem t th . f I 
I .  way, W. W. Ruble . . . . . . . . . . . . . . . . . . .  833.246 

, en s, eorlCS 0 e ec� I Carpet sweeper, O. H. Sawdy . . . . . . . . . • . . .  833,343 
triclty advanced by modern thinkers. The' book Cash recorder,. F. H. SmitJ;! . . . . . . . . . . . . . . . .  833,424 
is excellently p rinted and well ilIustrat d I Casks, cieanslllg . and . coatmg apparatus of 

e . and for the mtenor of, H. Waibel . . . . 833, :l56 
T M Caster, A. A. Fisher . . . . . . . . . . . . . . . . . . . . . 833 453 

HE ANAGEMENT OF ELECTRICAL MA- Castrating box, O. Neff . . . . . . . . . . . . . . . . . . . 833;692 
CHINEBY. By Francis B. Crocker, E. g�:::��� ���in�a�l��, s�e'K��:I;'r��:�� : : : : :  IDl�'��� M., Ph.D., and Schuyler S. Wheeler. Change making machine, J. N. Warner . . . .  833;568 
D.Sc. New York : D. Van Nostrand Chart, astronomical, C. H. Wyman . . . . . . . . 833,438 
Company 1906 12mo 223 

Check protector, C. P. Nutter . . . . . . . . . . . . . 833 480 
. ' . . ; pp . . Chimney cowl, smoke conductor, Ball & ' 

Pnce, $1. I Weaver . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  833,151 
The simple directions and useful hints for 

the IDllnagement and practical utilization of 
dynamos and motors� contained in this book 
-of Drs.  Schuyler and Wheeler first appeared as 
a series of articles in the Electrical Engineer 
some fifteen years ago. The arrangement is so 
that the different subjects are treated sepa· 
rately and in proper order, with headings of 
heavy type to facilitate reference to the sub
divisions. The volume is intended to be simply 
the basis of  a more elaborate treatment of the 
subject in a future work, but as such will be 
found of value. The present edition is, of 
course, brought up-to-date In llll lts phases. 

Chuck, H. P. Townsend . . . . . . . . . . . . . . . . . .  833,351 Churn dasber, W. E. Wynne . . . . . . . . . . . . . . 833, 656 Chute, coal, J. M. Trigg& . . . . . . . . . . . . . . . . . 833 352 Cigars and other articles, apparatus for ' 
Circ��� trr��\���,t i�te��c��;er d��ice . 'fo'r' 833,233 

C. H. Hill . . . . . . . . . . . . . . . . . . . . . . .. . . .  : 833,210 Circuit closer, Bielak & Belock . . . . . . . . . . . . 833 152 Circuits, protective device for alternating , 
current, L. Andrews . . . . . . . . . . . . . . . . . . 833 , 1$)4 Cistern, J. S. Attenhofer . . . , . . .  ; . . . . . . . . . 833,150 Clamp. See Railway l'ail clamp. Clamp, P. Broadbooks . . . . . . . . . . . . . . . . . . .  . Ciasp, D. O. McHugh . . . . . . . . . . . .  ' . . . . . . . . . Clock winding indica tor, T. J. Arneson . . .  . Clothes line holder. Dart & Maass . . . . . . . .  . Clutch, friction, P. Medart . . . . . . . . . . . . . .  . Coke and gas making apparatus, F. Logan . Coke and gas, producing, If. Logan . . . . . . .  . Coke oven, Rothberg & Ernst . . . . . . • . . . • • • . 

833, 670 8:;:;,539 �33.657 833.509 833,537 833 . 611 83�,471 833,340 833,421 Collar, W. Scott . . . . . . . . . . . . . . . . . . . . . . . .  . . 



Collars, neckties, etc. , device for holding, E. C. Bates . . . . . . . . . . . . . . . . . . . . . . . . . .  8
8
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66 
Coloring matter lake, O. Immerheiser. . . . . .  ,) 
Concrete block, W. Kupper . . . . . . . . . • . . . . •  8B3,721 
Condenser, E. R. Edson . . . . . . . . • . . . . • . . . .  8

8
?'� '

,
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24
76

9 Conveyer, M. C. Sc:Qwab . . . . . . . . . . . . . . . . . . UU 

Conveyer, J. H. Gilman . . . . . . . . . . . . . . . . . .  833,319 
Conveyer, J. H. Miles . . . . . . . . . . . . . . . . . . . .  833,474 
C(]'1onvey�r ddoor, l\;I' t C'IOCSkc,!'"WgabM' . C" S'ci;��b' ���:�£6 ..Ionveyer oors, In er , . . . 

8::;3,209 Conveyer, gravity, C. O. Hiler . . . . . . . . . . . .  
8" ') ,251 Conveyer, gravity, M. O .  Schwab . . . . . . . . . .  uU 

Conveyer, gravity, C. O. Hiler . . . . . . . . . . . . . . 8
8

3
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6
6 Cooling hot bodies, means for, F. Sager . . .  . 

Corn husking macbjne, 1. N. Hoyt . . . . . . . .  833 , 214 
CDI'll sorter, seed, L. P., Graham . . . . . . . . . . 833,715 
Cotton picker or openers, " mpans for regulat-ing evening mechanisms for, W. J. 

Britton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 833, 155 
Coupling for surface rod lines, Starkey & 

Ilatlieh . . . . . .  , . . .  " . .  " . • . .  , . . . . . . . . . .  833, 349 
Cover actuating means, T. Rowe . . . . . . . . . . . . 833,341 
Cranberry picker, G. H. Chandler . . . . , . . . .  833, 369 
Crank pins, turning, W. H. Lucas . . . . . . .  : . .  833,612 
Crimping device for starched laundriwd 

goods, J. W. Ormsby . . . . . . . . . . . . . . . . 833,412 
Cultivator, A. L. & R. L. Baker . . . . . . , . . .  8:13, 660 
Cultivator, turn . teeth, B. Ploch . . . . . . . . . . . 833,627 
Cultivators, replanter attachment for, Fro-

man & Cave . . . . . . . . . . . " . .  ; . . . . . . . . . .  833,594 
Curb and means for protecting curb angles, 

gutter, J. W. Parker . . . . . . . . . . . . . . . . . . 833,623 
Curtain and shade bracket, combination, B. 

Ostrem . .  , , ,  . . . . . .  " . . . .  " , , " . . . . . " ,  833, 622 
Curtain fixture, automatic attaching, Sny-

der & Potts . . . , . , . , . . . . . . . . . . . . . . . . .  833,557 
Curtain pole, C .  H. Hookey . . . . . . . . . . . . . .  833. 525 
Curtain pole, Thompson & Baldwin . . . . . . . .  833,564 
Cut out H Geisenhoner . . . . . . . . . . . . . . . . 833,317 
Cutlery, ' pocket, 1\1. von :Mul1ster . . . . . . . . 833, 171 
Cutters in milling and cutting beads, means 

of fixing, W. Wemhoener . . . . . . . . . . .  833 .270 
Cycle E Fothergill " . .  " . . . . . . . . . . . . . . . .  833, 314 
Cycle: m�tor, W. H. Cress . . . . . . . . . . . . . . .  833, 584 
Cycle motor and other, W. J. Tooley . . . .  833,651 
Dam, ' W. L. Church . . .  " . . . .  " . . . . .  " . .  833, 500 
Damper, stovepipe, A. Scbwoll . . . . . . . . . . . .  833,554 
Dental bite taker, L. H. Crawford . . . . . . . . .  833. 204 
Dental crown construction, C. A. Skalstad . . 833,254 
Dental instrument for slitting and remov-

ing cap crowns L. Dollar . . . . . . . . . . . .  833, 375 
Desk lid support, i. Herzog . . . . . . . . . . . . . . 833,687 
Digging or excavating apparatus, W. J. 

Newman . . . . . . . " . .  " "  . . . . . . .  , " " . . .  833,333 
Dish wasbing machine, W. M. Campbell . . . . 833. 440 
Display rack, T. J. McElhenie . . . . . . . . . . . . 833,619 
Display stick, I. Gilsey . . . . . . . . . . . . . . . . . .  833,320 
Distilling apparatus. G. �'. Wentz . . . . . . . .  833.271 
Distributer, Wbipple & Blaisdell . . . . . . . . . . 83!l,704 
Distributing box, H. H. Hornsby . . . . . . . . . 833 .327 
Door closer and check, W. K. Henry . . . . . .  833,387 
Door hanger, J. H. Burkbolder • . . . . . . . . . .  833,438 
Doubling and twisting machine, Gregory & 

Hewitt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833 ,321 
Draft evener, W. H. Reeves . . . . . . . . . . . . 833,338 
Drilling machine, R. Wheater . . . . . . . . . . . .  8;)3, 189 
Drum and cymbal beater, C. G, Conn . . . . . .  833.706 
Dust collecting or absorbing substance, B. 

Singer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,423 
Dust collector, Stoltzfus & Wolf . • . . . . . . .  833. 490 
Dye, blue red azo, P. .Tulius . . . . . . . . . . . . . . 833 ,605 
Egg beater and potato masher, combination, 

M. E. Frank . . . . . . . . . . . . . . . . . . . . . . . .  833,518 
Electric furnace, L. Waldo . . . . . . . . . . . . . . . . 833,357 
Electric meter, T. Duncan • • . . . . . . . . . . . . . .  833,205 
Electric receptacle, B. E. Salisbury . . . . . .  833,342 
Electric switch with indicator, double throw, E. M. Hewlett . . . . . . . . . . . . . . . 833, 208 
Electric transmission, receiving device for, 

1.  Kitsee . . . . . . . . . . . . . . . . . . . . . . . . . . . , .  833,224 
Electrical circuits, -means for opening and 

closing, G. Rennerfelt . . . . . . . . . . . . . . 833,178 
Electrical conductor, A. G. Betts . . . . . . . . 833,290 
Electrical generator, wave and current, J. 

T. Wilmore . . . . . . . . . . . . . . . . . . . . . . . . . . . 833,361 
Elevator drive mecbanism, S. B. Hart . . . •  833 . 385 
Embossing printed matter, J. E. Hudson . . . .  833,391 
Engine, C. E. Cleveland . . . . . . . . . . . . .. . . . . .  833,304 
Engines, rotary head for rotary, SmIth & 

Talbot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833,698 
Excavator and conveyer, combined, A. G. 

Cameron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833, 300 
Explosive mixer, H. Auchu . . . . . . • • . . . . . .  833 , 658 
Eyeglass fastener, D. W. Kolle . • . . . . . • . • .  833. 531 
Eyeglasses, E. C. Bernheim . • . . . • . • . . . . .  833, 289 
Eyeglasses, O. J. Petti,nger . . . . . . . . . . . . • . 833, 624 
Eyeglasses, lens mountmg for, J. R. Van 

Tassel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,493 
Fastening device, C. B. Longenecker . . . . . . .  833,533 
Feeder and exerciser, automatic poultry, 

.".fl. A. Hannum . . . . . . . . . . . . . . . . . . . . . . . .  833,717 
Feeding mechanism, A. W. Howe . • . • • • . .  833, 460 
Fence post, R. R. Bueto . . . • . • . . . . . . . . . . . . .  833, 577 
Fence, wire. CL Jl.. Wales . . . . . . . . . . . . . . . . .  833,358 
Fender. See Car fender. 
�n�' c�tti�g :a��in�; ' j: ' A: ' ii��� ' : :  : : : : : : :  ���;��� Filling apparatus, W. H. Sheffield . . . . . . . . 833,637 Fire alarm, electrothermostatic, I{nowles & Gregory . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  833,465 I!"ire door mechanism, gravity, C. L. Colby . .  833,442 F'lre escape, S. Scotter . . . . . . . . . . . . . . . . . . .  833,555 Fire extinguishing powders, receptacle for, C. H. Raymond . . . . . . . . . . . . . . . . . . . . . . . 833 , 1 76 
Flreplaee, Paul & Thau . . . . . . . . . . . . . . . . . . 833, 414 Fish culture tank, A. RuckI . . . . . . . . . . . . . . 833, 418 Fishing reel, C. M. Verrill . . . . . . . . . . . . . .  833,460 Floor, sidewalk, and like construction, P. H. Jackson . . . . . . . . . . . . . . . .  ' ,  . .  , . . . . . .  833, 461 Flour treating apparatus, R. L. Downton . . .  833, 708 Fluid coupling, automatic, G. H. l."omllnson. 833,702 Fluid pressure brake, R. Fitzgerald . . . . . . . .  833 ,161 mushing apparatus, J. Denton . . . . . . . . . . .  833, 681 �'olding machine, F. G. Nind . . . . . . . . . . . . . .  833,236 Food chopper, J. H. Shaw . . . . . ' . . . . . . . . . .  833,422 Forced feed lubricator, H. Dicker . . . . . . . . . . 833,682 Freezer and refrigerator car, combined, O. 

M. Stimson . . . . . . . . . . . . . . . . . . . . . . . . . .  833, 648 Fruit clipper, D. H. Goode . . . . . . . . . . . . . .  833,714 Jj"ruit picker's bag, G. Guinther . . . . . . . . . . . 833, 383 Gage, H. Hansen . . . . . . . . . . . . . . . . . . . . . . . . 833, 598 Garment fitting device, R. A. Hampton . . . .  833, 521 Gas fixture and mirror support, L. Van Horn . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . .  833, 492 Gas generator, acetylene, T. S. Holt . . . . . .  833, 600 Gas holder. W. Gadd . . . . . . . . . . . . . . . . . . . . .  833,315 Gas producers, means for maintaining heat In, E. Capltaine . . . . . . . . .  , . . . . . . . . . . . .  833, 673 G&S, producing, J. S. Smith . . . . . . . . . . . . . .  833. 182 Gas, producing, Lang & Smith . . . . . . . . •  " . .  833,400 Gas producing apparatus, J. S. Smith . . . .  833,256 Gas producing apparatus, hydro-oxygen, Lang & Smith . . . . . . . . . . . .  , . . . . . . . . . . 833,399 Gas, producing heating hnd illuminating, J. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,346 Gas purifying materials, extraction of sul-fur from, J. J. M. Becigneul . . . . . . . . . . 833,573 Gases, apparatus for analysis of, H. J. West-over . . . . . . . . . . . . . . . . . . . . . " "  . . .  " . . . .  833,274 Gases, apparatus for purifying and rehea t-Ing furnace, D. & D. D. Lamond . . . . . .  833,467 Gate, T. M. Coursey . . . . . . . . . . . . . . . . . . . . . 833, 203 Gate, G. D, Baker . . . . . . . . . . . . . . . . . . . . . . . . 833, 661 Gate construction, F. J. Hunt . . . . . . . . , . . .  833,216 G lass articles, machine for making hollow, W. E. Bock . . . . . . . . . . . . " . . . . . . . . . . . .  833,295 Glass bending apparatus, Borland & Van· derwulp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,436 Governor and safety device for gas engines, combined, E. R. Inman . . . . . . . . . . . . . .  833, 393 Gun barrel for shotguns, W. L. Robedee . . 833. 484 Gun, spring, J. J. Davis . . . . . . . . . . . . . . . . . . 833,372 G\lns mounted on wheels, trail for the car-riages of, C. P. E. Schneider . . . . . . . . . .  833, 636 Handling material, system of, H. W. Blais· 
dell . . . . . . . . . . . . . " . . . . . . . . . . . . . . .  " . . .  833,293 Harbor cleanSing apparatus, J. W. Parker . .  833, 543 Harbors, cleansing, J. W. Parker • . . . • • . .  833,544 Harvester, corn, J. M. Williams . . . . . . . . . .  833, 190 Harvester, potato, A. F. Clarke . . " . . . .  " .  833,705 Harvesters and the like. delivery m�chan-Ism for beet, M. Goodfellow . . . . . . . .. . 833,456 Harvesting machines, grain lifting attach-ment for, E. B. Deatley . . . . . . . . . . . . . . 833,310 Hat and coat hook, C, C. Rlefsnyder . . . . . .  833,697 Hat frames, adjustable form for making wire, J . S. Buckman . . . . . . . . . . . . . . . . . .  833,197 Hat rptaining device, F. Crimi . . . . . . . . . .  833,585 Hat size reducing device, R. H. & H. D. Curtis " . . . . . . . • . . • • • • . • • . .  • • • • • . . . • . .  833,587 

Scientific American 

Get �ell 
Acquainted 

'\Vith The Mutual Life 
... It has been in existence sixty-three years. Public confidence and patronage have 

made it and kept it the largest and staunchest Life Insurance company in the world. 
It is owned by its policyholders. It protects thousands, but there are many others who 

should have the same protection. How about you '1 People who are so thoughtful and 
kind as to wish to provide as they can to-day for what will happen some other day, when they 

are taken from those they love and support, should get acquainted with 
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The Mutual Life 
Insurance CODlpany 

Let them read its history ; analyze its statements ; examine its investments ; consult its agents. They will 
find a reason for its strength and stability and a reason for their confidence and patronage. 
tj The new management of the Mutual Life has been in control for nine months. Its report for the first 
six months will be mailed to anyone on request, or may be had of its agents. It tells what has been accom
plished in conformity with the new Insurance Laws ; shows the vast reductions, and indicates the un
usual advantages yet to reach its policyholders. Its plain figures, given in a plain way, will convince 
any fair-minded person that The Mutual Life to-day justifies the good opinion of Bishop Chas. C. 
McCabe, of the Methodist Lpiscopal Church, who recently said : -
"After long and careful consideration, I am thoroughly satisfied that the present administrations of 

both companies (the ' New York Life and the Mutual Life) are now effecting great economies and 
reforms, and that these institutions, purged as by fire, are now in a position to afford the .pro

tection of life insurance in better form, and on better terms, than any known in the past." 
It justifies also the good opinion of Mr. James C. Colgate and his associates, who, having 

policies to the amount of $.5,000,000 in the Mutual Life, recently "resolved that the 
present executive officers and trustees are, in the opinion of the Policyholders' Pro

tective Association of the Mutual Life, faithful to its interests, and that their 
administration of its af.faiis has been and is efficient, economical and bene

ficial to the policyholders." tj If you would like to know for yourself the latest phases of Life 
Insurance, or wish information concerning any form of 

policy, consult our nearest agent or write direct to 

The Mutual 
I.,Ue. Insurance COlDpany, 

New York, N. Y. 

WoodenTants Alcohol 
Send for Catalogue B. 

SENECA FALLS MFG. CO. 695 Water Street, 
Seneca Falls, N. Y., U. s. A.  

E ngi n e  a n d  Foot Lathes 
MACH I N E  S H O P  O UT F I T S ,  TOOLS A N D  
S U PP L I E S. BEST M A T E R I A L S .  B E ST 
W O R K M A N S H I P. CATALOG U E  F R E E  

SEBASTIAN LATHE CO . .  1 20 Cu lvert St. ,  C i ncinnati .  O .  

GAS ENGINE DETAIL::i.-A VALUA-
ble and fully illustrated article on this subject is contained in SUPPLEMENT No. 1 �9�. Price 10 cents. I<'or 
sale by Munn & Co. and all newsdea]ers. 

Any Size or Shape 

Steel Towers 
Any Height 

The Baltimore Cooperage Co. 
MANUFACTURERS 

BAL TmOl�E CITY, MD. 
CATALOGUE GRATIS 

iAsbestos and MaRnesi8 . uets 
STEAM P I P E  AND BOILER COVE R I N G S .  " J - M "  ASBESTOS ROOFING. 
ASBESTOS PACK I N G  (For al l  pu rposes) . ASBE STOS FABRICS.  
ASBESTO S  F I R E·RESIST I N G  C E M ENTS. 

. 
KEYSTO N E  HAIR  I NSULATOR .  

ASBESTOS B U I L D I N G  MATERIALS. E LECTR I CAL SUPPLI ES. 
H. VV. d O H  J'C' S - M A J'C' V I L L E  C O .  

New York, M i lwaukee. Ch icago, Boston ,  Ph i lade l�h ia,  St. Louis .  
C ity. M i n neapo l i s ,  Dal las.  San Francisco,  Los 

SENSITIVE LABOR ATORY BALANCE 
By N. Monroe Hopkins. This " built-u\, " laboratory 
������ �i� wo

e
;f���t��

o
;.

e J1�"enga��c:l�latu�e W��d: by any amal'eur skilled In the use of tools, alld it will work as well as a $125 balance. The article is accom-
g::i:� o���:��l:� Wj>�r;���:'I��'ht8!1�:Anrn VS����� 
TIFIe AMERICAN SUPPLEMENT, No. 1 1 84. Price 10 
cents For sale by MUNN & Co" 361 Broadway. New 
York City. or any boolrseller 01" newsdealer. 

ORIGINAL BARNES 
p�:�lve Upright Drills 

10 to jiO-mch Swinlr • 
Send for Drill Catal"crue. 

W. F. & J N O .  BARNES CO. 
(Establishea 1872) 

1 999  Ruby St., Rockford, I I I .  

To Book Buyers 

It's fasy to Keep Cool ! 
The simplest, smallest, safest. neat
est and moat successful Motor Fan made is the Rawlings Patent 
¥!��-8&�e�e i!rt�I'�� in�O��� minutes. No operating expenses. Made of high-grade brass. Price 14-in. Fan with complete coup_ 
lings. $1 0.00. 

E. GINTZEL ''''"H' 
150 Nassau St., New York City 

ELECTRIC LAUNCH MOTOR. - THE 
design in this paper is for a motor of- unusual simplicity of construction, which· can easily be built by an amateur at small cost. It is Intended for a boat of aboul 24 feet over all and 4, feet 6 inches beam, drawing 18 inches. and 
�e�a����� of

IlY��fii���g �i�:: �a�t:. a Btf:eed8gtEk���� 
AMERICAN SUPPLEMENT, No. 1�0�. Price 10 cents by mail. from this office. and from all newsdealers. 

The Best 
Dry Battery for 

IS THB 

AUTOMOBILE 
SPARK ING 

Becko Spark Cell 
4 Cells $1 .�ji 

J. H. BUNNELL & CO. 
Electrical ManuJacturer. 20 Park Place. NEW YORK 

I ts Manufacture 
Its Denaturization 
Its Industrial Use 

The Cost of Manufacturing Denatur� . 
Ized Alcohol In Germany and German 
Methods of Denaturization are discussed 
by Consul-General Frank H. Mason in 
SCIENTIFIC AMERICAN SUPPLEMENT 1550. 

The Use, Cost and Efficiency of Alcohol 
as a Fuel for Gas Engines are ably ex
plained by H. Diederichs in SCIENTIFIC 

AMERICAN SUPPLEMENT 1596. Many clear 
diagrams accompany the text. The article 
considers the fuel value and physical pro
perties of alcohol, and gives details of the 
alcohol engine wherever they may be dif
ferent from those of a gasoline or crude 
oil motor. 

In SCIENTIFIC AMERICAN SUPPLEMENT
' 

15Sr the Production of Industrial Alcohol 
and its Use in Explosive Motors are 
treated at length , valuable statistics being: 
given of the cost of manufacturing alcohol 
from farm products and using it in engines. 

French Methods of Denaturlzation con
stitute the subject of a good article pub
lished in SCIENTIFIC AMERICAN SUPPLE
MENT 1599. 

How Industrial Alcobol is Made and 
Used is told very fully and clearly in NO. 3,  
Vol. 95, of the SCIENTIFIC AMERICAN. 

The Most Complete Treatise on the Mo� 
dern Manufacture of Alcohol, explaining 
thoroughly the chemical principles which 
underlie the process without too many 
wearisome technical phrases, and describ
ing and illustrating all the apparatus re
quired in an alcohol plant is published in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1603, 
1604 and 1605. The article is by L. Baudry 
de Saunier, the well-known French autho
rity. 

In SUPPLEMENTS 1607, I60S, 1609 we pub
lish a digest of the rules and regulations 
under which the U. S. Internal Revenue 
will permit the manufacture and denatura
tion of tax free alcohol. 

We have just issued a new 
llZ-page catalogue of re
cently published Scientific 
and Mechanical B o o  k s , 
which we will mail free to 
any address on application. 

MUNN & COMPANY 

Any Single Number of the SCIENTIFIC 

A Home=rIade 1 00=Mile AMERICAN or SUPPLEMENT will be sen t for 
10 cents by mail. The entire set of papers 

Wireless Telegraph Set above listed will be mailed on receipt of 

Read SCIENTIFIC AMERICAN SUPPLEMENT 1605 for a $1 . 10. 
Publishers of SCIENTIFIC AMERICAN 

361 Broadway, New York 

thorough, clear description, by A. Frederick COllins, of Order from your newsdealer or from the 
W;,;;��g���C!����!t: 1.w:i��r:���lnt;!�fal'fe o¥��: publishers, .r..�:;:, 10 cents by mall. Order frum yonr newsdealer, or I MVNN (8), COMP ANY� 

MUNN & CO., 361 Broadway, New York 361 Broadway. New York 
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, How to EDGB 
YOur Razor 

To put and keep a keen 
cutting edge on your razor, 
frequent stroppIng is abso. 
t utely necessary. The Torrey 
catalogue will teach you how 
to sharpen your razor-how to give it 
the finest edge, and the Torrey Strop 
will give it that edge. . 

Torrey Strops 
are prepared by our special process, from 
carefully selected material. A few 
strokes on a Torrey Strop will do more 
for your razor than any amount of 
stropping o u  the ordinary strops. 

A Torrey Strop produces a microsco. 
pically fine edge which no other will do. 
You can get Torrey Strops, any style, for soc, 75C ,. $I.OO, $1.5o, $2.00, $2.50. Sent post
paid if your nealer c annot supply. Money 
refunded or a new strop if not satis· 
factory. 

Torrey's OIJo£dge Dressing will keep any 
strop 80ft and plIable. Price 15c, at dealers 
or mailed on receipt of price. Catalogue 
contaIning valuable information free. 

J. R. TORREY &: CO. 
P.O.D_ 34. Woreester. Ma_. 

ELEOTRO MOTOR, SIMPLE, HOW TO 
make.-Br G. M. Hopkins. Description of � small e].ee
trie motor devised and constructed witb a vIew to as!'llst .. 
iug amateurs 1;0 ruake a motor which might be driven 
with advantage �by a current derived from a battery, and 
wh ich would "have sufficient power to operate a foot 
lathe or any machiue requiring not ovel' one man pow
er. With 11 figures. Contained in SCI"ENTU'IC AMER

ICAN SUPPLEMENT, No. ';4- t .  Price 10 cents. 'r o  be 
had at this office and from all newsdp.alers. 

Olds Gas Engines and Pintsch 
Suction Gas Producers are built in 
the same plant-engines 2 to 1,600  h. p. 
-producers 4 to 2, 000 h. p. 

We know each complete plant (pro. 
ducer and . engine) .will run right before 
it leaves the factory, perfectly adapted 

to the coals you will use...-"operating 
costs are 1-3  to 1-5  of steam, 1-2 of 
gasoline-adapted to all kinds of work. 

Send for detailed information applied 
to your requirements. 

OLDS GAS POWER CO. 
,9111 Chestnut St. , Lansing, Mich. 

Formerly OIds Gasoline Engine Works 

METAL POLISHES. -FORMULAS FJR 
Put. Pomades. Pastes. Liquids, Powders and �oaps . for 
polishing' metals, are contained in SCIENTIFIC AMERI
CAN SUPPLEMENT Nos. 1 ;JSa. 1 ;JSS and J ;JS9. 
Price 10 cents each from this office and all newsdealers 

�=iWIm",,-
The Leavitt Gasoline Separator 

'\i.1-..JJ.IIIIII"" i �t: ���%%re 
d'i,�iC�I!�o :��j�tt:�u'6�:� 

owners. Made from brass and comprised 
�fte�'."O T��S�

e
���o������te'J

e�y 
a
��a��� 

thread and therefore no packing is required. Furnished with J,jI·inch and )4-
inch pipe size inlet, !>§-inch- supplieu un
less otherwise specified. 

Price $2.50 
U NCAS S P E C I A L T Y  C O  • •  Norwich. C o n n .  

L EA D E R ." 
Built like a watch. EeautifuIIy Finished. Accu
rately Constructed. Light, Strong, Reliable, and 

Noiseless in operation. Suitable for launches 
from , 15  to HI feet in length. Prioe complete, 

$75 net, no discount. Thoroughly ,  �uaranteed. 

io��;�����1i��i;:.I. M���fal:t�r�dSb;Ptive Cata-

CLAUDE SINTZ, 
S .  Front  St . ,  G rand  Rapids ,  Mich _ 

�PAT�E N T 'S 
Our Hand Book on Patents. Trade-Marke, 

etc. , sent f�ee. Patents procnred througb 
Munn & Co. receive free notice in the 

SCIENTIFIC AMERICAN 
MUNN & CO., 361 Broadway, N. Y. 
BRANCH OFFICE: 625 F St. ,Washington, D.C. 

S NA PS 
The Snap for the repair and assembler. 

Exit Tire Association. Another snap. 
Will remove to our new establishment. 
Again a snap. Write for snaps. 

Neustadt Automobile and Suppl) Co. 
826-830 S. 1 8th St. , .5t_ Louis, rIo_ 

Scientific AlDerican 
Hat sweat leather, Rosenstein & Woolf . . .  833,339 
Hay rake and 10Rder, J. N. Davison . • . . . .  833,309 
Heat, apparatus for treating substances by 

the aid of. W. B. Dennis • . . • . • . . . . . . .  833, 680 
Heat, treating substances by the aid of, 

W. B. Dennis . . . . . . . . . . .. . . . . . . . . . . . . . .  833, 679 
Heel attachment, safety, J. H. Morris . • • .  833,235 
Hide treating apparatus, W. Coupe . . . . . . .  833,443 
Hinge, G. C. Gardner . . . . . . . . . . . . . . . . . . . . .  833 ,316 
Hoist, chain, J. J. Stoslck . . . . . . . . . . . . . . . .  833,258 
Hoist, steam hydraulic, W. H. Ridgway . . .  833,632 
Hoisting mechanism, H. G. Johnston • . . • . •  833,462 
Hook. See Hat and coat hook. 
Horseshoe calk, M. R. Murray . . . • . . . • . .  " 833,476 
Horseshoes, detacbable calk holder for, L. 

M. Musselman . . . . . . . . . . . . . . . . . . .. . . . . 833, 172 
Hose for sucking and dredging engines, J. 

Taube . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  833, 426 
Hub, F. H. Morse . . . . . . . . . . . . . . . . . . . . . . . .  833,407 ' 
HydDfe

z�en%�r��ati
.��s.' . .  ����������� . .  �f: . .  ?: 833,513 ! 

Hygrometer, C. D. Bradt . . . . . . . . . . . . . . . . . .  833,154 
Ice cream spoon, R. Nielsen . . . . . . . . . . . . . . .  833,620 
Incubator, L. S. Bache . . . . . . . . . . . . . . • . . . .  833, 659 
Incubator heater, O. P. Shoemaker . . . . . . . .  833,638 I 
Indi��, R�it�i��e������ . ����' . .  ����l

.
i 

. .  
s

.
a

.
l� 833 ,654 I 

Injector, S. L. Kneass . . . . . . . . . . . . . .. . . . .  833,720 
Insulating composition and manufacturing 

the same, electrical, C .  Clement . . . • . .  833,580 
Intercommunica tion, automatic system of, 

A. Van Wagenen . . . . . . . . . . . . . . . . . .. . 833,429 
Ironing board, A. N . · Marsden . . . . . . . . . . . . 833,536 
Jar top wrench, G .  E. Kimmel . . . . . . . . . .  833,222 
Journal box, J. S. Patten . . . . . . . . . . . . . . . .  833,695 
Junction box, W. F. Bossert . . . . . . . . . . . . .  '" 833,296 
Kettle drainer, P. Kelly . . . . . . . . . . . . . . . . . .  833, 606 
Knife polishing machine, G. S. Blakeslee . .  833,153 
LaCing stud, S. L. Diven . . . . . . .  - - . .  . . . . .  833,514 I Lamp, Lang & Smith , • . . . . . . . . . . . . . . . . . . .  833,468 I Lamp burner for lighting and heating pur-

poses, G.  Fuchs . . . • . . . . . . . . . . . . . . . . . .  833,711 
Lamp, miner's, C. Powell . . . . . . . . . . . . . . . .  833,416 
Lamp socket, Incandescent. Sibley & Lutz . 833 ,556 
Lamp stand, H. O. Hughes . . . • . . . . . . . . . .  833,167 
Lap ring, U. H. Shadwell . . . . . . . . . . . . . . . .  833, ISO 
Latch mechanism , H. G. VOight . . . . . . . . . .  833,266 
Latch mechanism with automatic detent, 

H. G. Voight . . . . . . . . . . . . . . . . . . . . . . . . .  833,267 
Leaf turner, O. F. Halverson . . . . . . . . . . . .  833,323 
Life saving apparatus, J. Le Blanc . . . . . .  833, 608 
Linotype machine, A. R. Noyes . . . . . . . . . .  833, 479 
Loading apparatus, S.  B .  Raw • . . . . . . . . . . .  833, 549 
Lock, Carroll & Mara . . . . . . . . . . . . . . . . . . . .  833,301 
Lock, A. V. Chisholm . . . . . . . . . . . . . . . . . .  833,302 

Saves 2096 to 5096 0" Power 
In nearly every plant one-half the total power goes to ���te it is eaten up in friction. 
A series of tests made by Prof. C. H. Benjamin, of the Case Scientific School, of 

Cleveland, Ohio, at sixteen different works, proved that it took over 50 per cent. of the 
total power of the plant to drive the shafting alone, when run in babbitted bearings. That 

meant 5 0  per cent. of the power was unpro
ductive. It showed for the 

Peninsular Self=Oiling 
Roller Bearings 

an average saving in friction over the babbitted 
bearing as follows : 43 . 2  per cent. for the 1tt 
inch shaft ; 73 . 6 per cent. for the 2T"-t inch shaft ; 
and 76. 6 per cent. for the 2ft inch shaft. 

OUR GUARANTEE : 
Without knowing anything whatever about 

your plant, we guarantee, if you are now using 
babbitted bearings, to save 1 0 per cent. of your 
total p ower by replaci n g  them with Peninsular 
Self.Oiling Roller Bearings . .  

t O per cent. is assured; 50 per cent. has been achieved. and 
never have we fallen below a saving of 20 per cent. 

For any reliable firm we will gladly put the claim to the -test by equipping a shaft. or. if desired, their entire plant with 
Peninsular Self-Oiling Roller B earings and allow them to be run for 30 to 60 days on triaL If  they fail to sub
stantiate our claim. the bearings can be returned at our expense. 

Peninsular Self· Oiling Roller Bearings , besides what they save in power, save enormously in belting and 
general wear and tear. Running in a bath of oil. they are non-heating and not a drop of oil is lost-a saving in oil of 50 
per cent. over a babbitted bearing. These bearings are adapted to works of any character. 

Write for Our Book on " POWER-SAVING " 
gJving official tests comparing relative efficiency of the babbitted bearings wi�h the Peninsu lar Self-Oiling R.oller 
Hearings in reducin,.g friction; also containing letters from companies engaged in all branches of manufacture now using 
Peninsular Self-Uiling Roller Bearings. 

Unless we save IO per cent. of your total power they Can be returned at our expense. 
GEORGE A. McKEEL cf. CO.. Ltd., Transmission Dept.. JACKSON, MICH. 

Lock and latch, J. �ope, Jr . . . . . . . . . . . . .  833,459 I Lock and latch mechanism, Caley & V oight. 833, 198 ............................................. . Lock mechanism, P. Papenfoth . . . . . . . . . .  833, 175 
Locomotive ash pan. S.  H. Lucas . . . . . . . . . .  833. 403 

. 

Lubricator, G. H. Annan . . . . . . . . . . . . . . . . .  833, 149 
Lubricator, Dalrymple & Burnside . . . . . . . .  833, 308 
Mall bag deliverer, W. J. Smith . . . . . . . . . .  833, 643 
Mandrel, B. Paugh " " " " " " " " " " "  833,481 
Manure and fertilIzer distributer, A. M. 

Walter . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . .  833,268 
Marine engine, H. A. Duc, Jr . . . . . . . . . . . .  833,591 
Mattress, cushion, etc . ,  I .  Karpen . . . . . . . . .  833,464 
MechanIcal movement, A . Weymar . . . . . . .  '� 833,272 
Metals and compounds thereof, obtaining, 

H. Mehner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,472 
Metals, recovery of, R. R. Maffett . . . . . . .  833,722 
Mica plates, apparatus for building com-

posite. B. G .  Levis . . . . . . . . . . . . . . . . . . .  833,401 
Milk clarifier, H. p. Olsen . . . . . . . . . . . . . .  833,540 
Milking apparatus, P. E. Bartelmus . . . . . . . .  833, 500 
Milling cutter and head, C. B. '.rardif . . . .  833,261 
Mine door, Good & Hall . . . . . . . . . . . . . . . . 833,519 
Mirror holder, adjustable, J. B. Erwin >: • .  833, 592 
Model slip holder, S. Eberly . . . . . . . . . . . . . . .  833, 683 
Mold, Gannett & Chance . . . . . . . . . . . . . . . .  _ .  d 833,595 
Mold. J. Strait, et al. . . . . . . . . . . . . . . . . . . . .. 833. 701 
Molding machine, J. T. Rowlands . . . . . . . . .  833, 179 
Mop head. R Bi tner . . . . . . . . . . . . . . . . . . . .  833,291 
Motor. See Rotating motor. 
Motor controller, W. A. Lacke . . . . . . . . . . . .  833,228 
Mouth organ., R. H. Deacon . . . . . . . . . . . . . •  833, 156 
Muffle or furnace for annealing, A. Small-

wood . . . . . . . . . .. . . . . . . . . . . . . . . 833, 640, 833 , 641 
Mllffier, H. S. Powell . . . . . . . . . . .  , . ;  . . . . . . . 833,241 
Multlpll> drill, W; W. Doolittle . ; . ;' . .  ; . . .  , ·833,590 
Musical instrament, automatic, M. S. 

Wright . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  833,362 
Nail sorting machine, W. H. Johnson . . . . .  833, 688 
Name holder, adjustable, H. Sampson . . . .  833 . 247 
Needle bath apparatus. S. J. Jackson . . . . . .  833.527 
Nest, hen' s, P. G .  Townsend . . . . . . . • . . . .  833,262 
Numbering device, H. E. Fine . . . . . . . • . . • .  833,377 
Nut lock, W. J. McGuire . . . . . . . . . . . • . • . .  833,409 
Nut lock, A. H. Knopf • . . • . . . . . . . • . . . . . . •  833,530 
Nuts, manufacture of, W. L. Ward, 

833, 187, 833, 188 
Odometers, etc . ,  driving mechanism for, C. 

H .  Veeder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833, 355 
Oil burner, A. C. Butler . . . . . . . . . . . . . . . . . .  833, 299 
Oil burner, G. G. Calkins . . • • . . . . . . . . . . • .  833,439 
Oil can, A. Mangels . . . . . . . . . . . . . . . . . . • .  833,405 
Ore concentrator, Ii'. E. Pearson . . . . . . . . . . . .  833,415 
Ore separator, J. G. Kirksey . . . . . . . . . . . . . .  833,223 
Ore separat,Or, magnetic, G. E'. Knowles . . . .  833,169 
Ores, briqueting friable, C. Reinke . . . . . . . .  833, 630 
Ores, etc. , treating refractory metal bear-

Ing, J. W. R James . . . . . . . . . . . . . . . .  833,394 
Packing, metallic. G.  Westinghouse . . . . . . . .  833,273 
Pail, milk, T. J. Wing . . . . . . . . . . . . . . . . . . .  833, 655 
Paint mixer and lead breaker, E. G.  Ap-

pleton . . • . . . • . . . . . . . . . . . . . • . . . . . . . . . . . 833,498 
Paper cutting machine, F. Llpowsky . . • . . •  833,470 
Paper holder, toilet, W. Pitschke . . . . . . . .  833,238 
Paper, machine for facing corrugated, E. 

C. Rinner . . . . . . . . . . . . . . . . . • . . . . • . . . • . 833,243 
Paper receptacle, J. C. Kimsey . . . . • . . . . • . •  833,607 
Penholder, I. Stevens . . . . . . . . . . . . . . . . . . . . 833, 640 
Phonograph records, apparatus for duplicat. 

lng, L Kitsce . . . . . . . . . . . . . . . . . . . . . . . 833 689 
Photograph developing apparatus, automatic', 

' 

G. N. Pifer . . . . . .  " '  . . . . . . . . . . . . . . . . . .  833, 626 
Photographic appliance, De Vall & Talt . . . .  833,448 
Photo�rapllic printing apparatus, H. V. 

Sl1m·Jensen . . . . . . . . . . . . . . . . . . . . . . . . . .  833, 448 
Picture exhibitor and phonograph, combined, 

E. L. Crabb . . . . . . . . . . . . . . . . . . . . . . . . . . 833. 508 
Pipe connection, flexible, J . P. McCann . . . . 833, 408 
Pipe coupling for water closets, etc. , C. F. 

Plunkett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833, 239 
Pipe fastening device, gas, E. Bartholomay 833,662 
Pipe hanger, C. P. Malser . . . . . . . . . . . . . .  833 , 61 3  
Pipe wrench, M .  G. Ewer . . . . . . . . . . . . . . . . , 833,5]  G 
Placket closer. J. p. Baumgartner . . . . . . . . . 833, 501 
Plant marker, F. Bateman . . . . . . . . . . . . . . 833,663 
Plants, degumming fibrous, C.  Colahan . . . . 833, 507 
Plastic material into lumps, machine for 

forming, C. Bristow . . . . . . . . . . . . . . . . . . 833, 570 
Plow, H. T. Hudson . . . . . . . . . . . . . . . . . . . . . 833,392 
Plow o r  harrow. disk, T. Howard . . . . . . . .  833,213 
Plumb bob, L. S.  Starrett . . . . . . . . . . . . . . . .  833, 699 
Pneumatic instruments, pedal attachment 

for, C.  R Hubbell . . . . . . . . .  , . . . . . .  , . .  833,215 
Pocket book, P. Schmitter . . . . . . . . . . . . . . .  833. 487 
Pole base, H. H. Clough . . . . . . . . . . . . . . . .  833,202 
Power transmitting mechanism, D. H. 

Reimers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833, 177 
Power transmitting mechanism, W. H. 

Sannders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833,552 
Preserving mixture, G. Pontin . . . . . . . . . . .  833,696 
Printer, check, E. Ocumpa ugh . . . . . . . . . .  833,410 
PrInter's rule gage, A. G. Nelson . . . . . • .  833,477 
Printing and analogous machines, sheet feed-

ing mechanism for. J. F. Johnson . . . .  833,219 
Printing and embossing press, plate, H. 

G. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833, 185 
Printing machine, H. A. W .  Wood . . . . . . . .  833, 192 
Printing machine. J. White . • . . . . . . . . . . . .  833, 3i9 
Printing machine and stencil sheet to be 

used therewith, stencil, J. Gestetner . . . .  833,713 
Printing machine cylinder adjustment, J. 

White . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  833,275 
Printing machine, stencil, J. A. Ambler . . .  833. 497 
Printing machine trip motion, J. White . .  833,276 
Printing machines, mechanism for control-

ling the ink supply of, D. W. Jones . .  833, 220 
Printing press attachment, H. J. Schoen . . . 833, 553 
Propeller, J. Crowther . . . • • . . . . . . . . . . . . .  833,586 
Propeller for navigable vessels, J .  A. 

Arthur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833.304 
Pulley, H. J. Gilbert . . . . . . . . . . . . . . . . . . . .  833,596 
Pulp screen, O.  H. Moore . . . . . . . . . . . . . . . .  833. 617 
Pump, J. Ferries . ' , ' " . . . • . • . . . .  " . . . . . .  833, 160 
Pump for carbona tors, commingling, Southey 

& Magirian . . . . . . . . . . . . . . . • . . . . . . . . . .  833,257 
Pump for hydraUlic jacks and other pur-

poses, H .  Hammond . . . . . . • • . . • . . . . . • .  833, 457 

Do Ion Want Goon Informatlon Cneap � 
Write to us and we will refer you to a SCIENTIFIC AMERI

CAN SUPPLEMENT that will give you the very data you need. 
SCIENTIFIC AMERICAN SUPPLEMENT articles are written by 

men who stand foremost in modern science and industry. 
Each SCIENTIFIC AMERICAN SUPPLEMENT costs only IO cts. 

But the information it contains may save you hundreds of dollars. 
Write for a catalogue of SUPPLEMENT articles. It costs 

nothing. 
Act on this suggestion ! 

M U N N ·&' OO M PA N''Y ' 
36 1 i;Sroadway, New York 

" Th· · · · IS 
• IS your 
Time·· 
You are strong and well 
now, and business is good, 

and you don't  really see why you should bother 
about Life Insurance just yet. 

But others see. The little mother in black, 
with her three children, the family of a man you 
once knew, would find it very convenient just now, 
to have a few thousands of insurance money to tide 
her over until she can learn how to earn her living. 
He. your friend, before he left, said more than once 
that he would take out insurance- " some other 
time: " 
can 

But he couldn' t control the time. Nor 
you. 
Better write now for facts about the policy you 

would like. Write The Prudential to-day. It has 
every good kind. 

The Prudential 
Insurance Company of America 

Incorporated as a Stock Company by the State of New ·Jersey 

JOHN F. DRYDEN, President Home Office : NEW ARK, N. J. 
Dept. 1 2 1  



Inexpensive 
Class ified Advertisements 
Advertising in this column is 50 cents a line. No less 

than four nor more than ten lines accepted. Count 
seven words to the line. All orders must be accom
panied by a remittance. Further information sent on 
request. 

S A L E A N D  E XC H A N G E .  

PATENT FOR SALE.-I want t o  sell outri�ht the 
��os�����:Yt:ig:t�s!� FnY ane;ar\�Pl�r'ri:� ��t:!:de��� C. 0. Dolan, 324 Green Street, Lookport, N. Y. 

FOR SALE.-West Virginia Ooal and Timber Lands, on and near Norfolk & Western Railroad. For further 
R���:cr;��:;Sy:���rding this sale address F. G. Grove & 

FOR SALE.-Patent or Patent Rights for Revolving Uhair Seat Device. Patent just issued, Patent for 
�f8soig;.n��� P3����g· or If${fibU fS:re a���:st�o:���� which can be easily applied to any chair. For further information address The Eclipse Revolving Ohair Seat Company, York, Pa. 

FOR SALE.-U. S. Letters Patent No. 822,825. A necessity. Used by everybody. Millions will be sold as 
����e:: t�tL�nc1�pep�:��e�a�oo�a�u���hi�u:��a���� Hotel Rhein. 
U. S. PATENT FOR SAL E.-Metal novelty of �reat utility. Can be retailed for ten cents in large quanti ... 

��e:h p��nr:�r�nri���yt1 �o f����ifo�a�l, �:�¥�i.k�te 

I�g�r�A��:-fut.��teds�g��atybe Mit;t�i°!'et��, ���� cheaply, and a money getter. Will receive bids for same up to November 1. �'. B. Shepard, Gloversville. N. Y. 
WE MANUFAOTURE METAL SPECIALTIES of all kinds. Best equipment. Send sketch or model for estimate stating quantity. Hayes Manufacturing Co., 465-75 Maybury A venue, Detroit, Mich. 
W ANTED.-l'o correspond with parties desiring to develop and manufacture an invention of merit connected with r.he automobile Indust.ry. Address H. O. F'letcher. Hyde Park, Mass. 
�'OR 8ALE.�Bound Volumes of Oomplete Mining Course of the International Correspondence School�. �'or further particulars address R. H. Olark, 172 Summer Street, Boston, Mass. 
FOR SALE. - A slightly used engineering Itbrary, bound in three·Quarter leather. Ten volumes. Regular price $50.00; will sell for $15.00. Addre�s T. O. P., Box 713. New York. 
FO R SAL E.-Cyclopedia of Engineerin", four volumes, bound in half morocco. Slightly used. Rellular 

¥�,
cJ(,:�S4l�)h,:,iJl seli for $4.00. Address T. C. P. , Box 

�'OR SALE.-Engine Lathe, swinlls 9J.f! in. takes 25 in. between centers ; complete wilh fuU set chanlle gears to cut all size threads, 3 to 40 in. ; price only $41.00. Address L. F. Grammes & Sons, Allentown, Pa. 

B U S I N E S S  O P P O RT U N IT I ES. 

STEEL WHEELS to fit any wagon or cart. Made any size, any width of tire. A lso handy wagons with Jow wheels and wide tires. Wood wagons with steel wheels. or steel wagons with steel wheels. Log wagons and heavy traction wagons of all kinds, for borses or traction engine power. Steel axles of any size and shape. Address Electric Wheel Oompany, Walton Square, Quincy, Ill . , U, S, A. 
WE WISH TO OORRESPOND with some firm or. person who bave the financial standing and business 

f�:�tf[ih �e ��g�e a�l��1�c�0�of:di�:nt�0�t��;, tg�� the ordinary bottle and leave a good prOfit. For par· ticulars, addres George Brothers, Dixon, Ill. 
ZELNlOKER )lARKING ORA YONS are longer, better, cheaper. Won' t wash or brush off. '110 introduce will send once only, postpaid, six of any color desired for 40 cents. Zelnicker Crayon Works, st. Louis. 
I AM LOOKING FOR A GOOD PATENI' ARTICLE 

�����. AWJr"isshw� B�W�ste��fu, f�� ,*':,"s�cy�t� Street., New Yurk City. 
EXPERIMENTAL OASTINGS of Soft Gray Iron from loose patte-rIfs ; any weight up to flfty pounds each. Price 15 cents per pound. Minimum charge $1 .00. Send patterns prepaid with remittance. Special prices quoted on large quantities from gated patterns. Grey Iron Novelty Co., Columbia, Pa. 
REINFORCED CONORETE.-A man with $15,000 to $20,000 may secure an interest in an established bu�il1ess. For further partic11lars, address Concrete, Box 773. New York. 
INVENTORS seeking to put upon the market nov-

��;���iv�u�r�lur��oJ;��n��i�l�. , eig'A�rt��ete�:�:8t��: West New Brighton, New York. 
WANTED. BOOKS.-The Scranton International Library of Teehnolol<Y, Vols. I-to SI. Must be latest edi-

���n ��q��n -Fg�d tfb�����n�' si��e�g�r��\��;�r��lf���� Agricultural Oollege P. O., Michigan. 
INSTRUOTION.-Private, practical i!lstruction in the 

:6�icli;��fid���I�,f etc�ge*:iteGa�:.�tiia����ilr���i 7th Street, New York City. 
POLARITY INDlOATOR, VEST POOKET SIZE. Indicat.es the poles instantly ; warranted. Needed by every electrician; 50 cents by mail. �-'ur furt-ber parti .. cuIars address M. 1.1. Kirkford, West Haven, Conn. 
AUI'OMORILE FlX PERTS are in constant demand at, high salaries. Our seven weeks' course is the most thorough and practical, Otting men to drive, bandle and repair. Day and evening classes. HpeciaJ course for owners. New York SchOOl of Automobile Engineers. 

146 West 56th Street, New York. 

H E L P  W A N T E D. 

WRITE US TO-DA Y for copy of Opportunities containing fun description of high grade positions now open 
lY;n������:[g:! �rfLl)m-�e5�0�RnUa���Oeg:,e305 g,�!�����: 
WANTED for assi stant to the General Manager of a BoBer Yard and li'oundry employing 500 hands. a -man of thoroughly executive and practical experience in both office and shop, preferubly 30 to 35 years of age. A �'ood AalaIi will be paid to a man who is thoroughly 

�:��b�"ox 77�;�. {J'.rictly confldentiai. Address Assis-

P O S I T I O N  W A N T E D. 

YOUNG MAN GRADUATE of a celebrated technical school desires pOSition where he can advance himself by hard work and attention to duties. Address Mechanical Engineering, Box 773, N. Y. 

PARTN E R S  W A N T E D. 

PARTNER WANTED.-Interest in old e.tablished Patent business for sale at $5,uOO. Rare opportunity for young man with technical training to le8l'll this profltable business. For further information address T. S. Crane, 70 Nassau Street, New York. 

S I T U AT I O N S  A N D  P R O F E S S I O N A L  

O P E N I N G S. 

EXPORT ADVERTISING SOLICITOR WANTED. '-An advertlsing solicitor having had long experience on export business can bave a valuable position with a 
�r

eJ!�k��;gJ�Eg�t771t��� 't�r{.oving his abtlity. Ad-

Scientific Americaft 
Pump, lubricating. L. M. G. Delaunay-Belleville . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,678 Pnmps, automatic windmill pull out mech-anism for, T. Stebbins • . . . . . . . . • . . . . . .  833,645 Punch, W. S. Van Emon . . . . . . . . . . . . . . . .  833,265 Punch, knife blade leather, S. L. Alvord . .  833, 146 Punching and shearing machine, C. Adams . 833,496 Punching and shearing mechanism� G. J. Blum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833,290 Rail, guard, W. H. Guppy . . . . . . . . . . . . . . .  833, 685 Rail joint, D. F. Kelly . • . . . . . . . . . . . . . . . .  833 .221 Rail joint, F. M. Vaughn . . . . . . . . . . . . . . . .  833,494 Rails or the like, jOint means for, W. 

B. Kline . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,396 Railway rail clamp, H. W. Oase . . . . . . . . . .  833,578 Railway safety apparatus, G. T. & L. Woods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833, 193 Railway signal, automatic, J. P. Egan . • . .  833,206 Railway signaling, O. M. Jacobs, et al. . . .  833, 603 Railway switch, A. W. & II. II. Tucker . .  833,264 Railway switch, automatic safety, J. W. Hubbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,601 Reamer, O. W. H. Potter . . • . . • • . . . . • . . . .  833, 240 Refrigerating machine, W. O. Hiester . . . .  833. 325 Resaw macbine, band, E. O. Mershon . . . . . .  833,538 Reversing mechanism, O. F. Smith . . . . . . . . .  833,255 Ring. See Lap ring. Riveter, Oaskey & Bond . . . . . . . . . . . . . . . . . . 833,441 Roadways, streets, and walks, facing, Ross 
& Deal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,551 Roasting meats and the like, device for, D. G. Walker . . . . . . . . . . . . . . . . . . . . . . . .  833,566 Rod connecting device, E. F. Helm . . . . . . . .  833,386 Rope socket, J. K. Putnam . . . . . . . . . . . . . .  833,548 Rotary engine, W. O. Blackmun . . . . . . . •  833,292 Rotary engine, J. F. Oooley . . . . . . . . . . . . . .  833, 676 J{otating motor, H. J. Dabonville . . . . .. . . . .  833,588 Rug bolder. E. H. Bailey . . . . . . . . . . . . : . • . .  833,571 Safety device, A. O. Parker . . . . . . . . . . . . . .  833,694 Sand and gravel assorter and washer, P. P. Ohmeleff . . . . . . . . . . . . . . . . . . . . . . . . . .  833,579 Saw blade, A. F . Jones . . . . . . . . . . . . . . . . . .  833 . 528 Saw edging machine, gang, I. N. Hague . .  833,384 Saw frame, hack, A. Adamkiewitz . . . . . . . . . 833,569 Saw guides, lead adjusting mechanism for band, F. T. McDonough . . . . . . . . . . . . . . . 833,690 Scale guard and marker, J. R. Keller . . . . . . 833,168 Scales, electric signal for weighing. S. J. Derbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  833,447 Scraping point, T. B. Porter . . . . . . . . . . . . .  833,336 Sealing device for parcels, etc. ,  J. Ull� mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,428 Seahng means for vesselS, J. A. Hicks . . . .  833,723 Seam ripping device, J. W. Ormsby . . . . . . . .  833,413 Seasickness on ships, device for preventing, H. Rinne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833, 633 Seeder and planter, G. G. Gilbertson . . . . . .  833,597 Setting die, W. S. Elliot . . . . . . . . . . . . . . . .  833,515 Sewing machine, hemstitch, C'. M. Aber-crombie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,277 Sewing machine rumer, W. James . . . . . . . .  833,217 Sharpener, knife, A. J. Baries . . . . . . . . . • 833,499 Shaving mug cover, S. J. Connies . . . . . . . 833, 370 Sheet metal hollow ware drawing press, P. R. Hahnemann . . . . . . . . . . . . . . . . . . .  833, 716 Shells, making welded, T. F. Rowland . . . .  833,245 Shoe, J. V. Ounniff . . . . . . . . . . . . . . . . . . . . . . .  833,444 Shortening, making, J. Dadie . . . . . . . . . . . .  833,445 Shutter or blind, sliding inside, E. Stratta . 833,563 Shuttle bobbin, E. M. Palmer . . . . . . . . . . . .  833,174 SUicides and silicon alloys, manufacture of, 
F. J. Tone . . . . . . . . . . . . . . . . . . . . . . . • . . .  833,427 Silo, J. D. Powell . . . . . . . . . . . . . . . . . . . . . . . .  833,242 Skirt hanger, P. T. B. Nevius . . . . . . . . . . . •  833, 693 Sled knee, W. S. McKnsick . . . . . . . . . . . . . .  833, 691 Sleeve protector, G. Borst . . . . . . . . . . . . . . . .  833,667 Slubber or fly frame, Bouvier & Proulx . . .  833, 668 Smelting ores, A. J. Mason . . . . . . . • . . . . . . .  833,400 Speed changing mechanism, J. Metcalfe ' "  833;330 Spittoon or sanitary receptacle, J. P. R. de Britto . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  833,669 Stalk cutter, H. De Moss . . . . . . . . . . . . . . . . .  833,373 Stands, ,,,heeled base for portable, C. T. Shafer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833,253 Stave tapering machine, W. H. Voss . . . . . . .  833,565 Steam, apparatus for controlling the flow of, J. Febrenbatch . . . . . . . . . . . . . . . . . . .  833,313 Steam engine, Rhodes & Ross . . . . . . . . . . . . 833,631 Steam engine, tandem, W. L. Morrow . . . . . .  833,475 Steering and propelling device, combined, S. W. Jennings . . . . . . . . . . . . . . . . . . . . . .  833,218 Steering mechanisms, motion checking de-vice for wheel, H. Lemp . . . . . . . . . . . . . 833,230 Stem making machine, M. H. Branin . . . . . .  833, 196 Stocking supporter, G. J. Murdock . . . . . . . .  833, 618 Stone marking device, artificial, S. S. Ohezem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,675 Street indicator, A. Schimmel . . . . • . . . . . .  833,248 Sugar bowl, M. Escuder y Oastella . . . . . . . .  833,674 Sulfite liquor and compound obtained, treating waste, J. S . ' Robeson • • . . . . . .  833,634 Sulky, C. H. Pajeau . . . . . . . . . . . . . . . . . . . .  833,541 Surgical appliance, F. W. Brown . • . • . . . .  833,671 SWitch, M. Holpfer . . . . . . . . . . . . . .  , . . . . . . .  833,524 Tag, shipping, M. A. Stewart . . . • . . • • • • • .  833,647 Tank. See Fish cultnre tank. Tank, 1 .  Anderson . . . . . . . . . . . . . . . . . . . . . . .  833. 288 'raper gage, F. Lutner . . . . . . . . . . . . . . . . . . . 833. 535 Target throwing trap, E. D. �'ulford . . . . . . . 833, 381 Target trap, H. N. Shambough . . . . . . . . . . •  833,345 Telegraphy, I . Kitsee . . . . . . . . . . . .  833,225, 833,226 Telephone receiver, II. F. Albright . . . . . . . .  833, 279 Telephone switchboards, spring jack for, Holmes & Oraft . . . . . . . . . . . . . . . . . . . . .  833,390 Telephone system, relay attachment and alarm, C. A. England • . . . . . .  . • . . . . . .  833, 159 Telephone transmitter, S. A. Duvall . . . . . . . 833,449 Telephones, lock out system for party line, W. M. Bruce, Jr . . . . . . . . . . • . .  833,297, 833 ,298 Tent, J. W. Ormsby . . . . . . . . . . . . . . . . . . . . .  833,411 Tent slip, J. W. Steele . . . . . . . . . . . . . . . . . . .  833, 350 Thermal cut out and circuit changer, A. O. Stlgberg . . . . . . . . . . . . . . . . . . . . . . . . . .  833,425 Threshing machine, D. Still . . . . . . . . . . . . . .  833,700 Threshing machines, metal body for, W. A. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,644 Ticket box for tbeaters, P. H. Brehmer . . .  833,575 Tie and rail fastener, metallic, L. H. Pfleghardt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,545 Tire shield, pneumatic, J. H. Lowrey . . . . . . 833, 234 Tire, wheel, L. H. Broome . , . ,  • . . . . . . . . . . . .  833,437 Tombstone or monument, A. H. Howard . . . . 833, 212 Tool, hand, H. Gelsenhoner . . . . . . . . . . . . . .  833,712 Tool, pneumatic, N .  W. Fletcher . . . . . . . . . .  833,710 Toy, O. J. Dorsey . . . . . . . . . . . . . . . . . . . . . . . .  833, 157 Toy, Liebreich & Lothrop . . . . . . . . . . . . . . . .  833,610 Toy, aeronautic, E. L. Brillhart . . . . . . . . . . .  833,504 Toy marine vessel, B. C. Dean . . . . . . . . . . . .  833,511 Track coupling, A. P. Boyer . . • . . . . . . . . . . .  833, 195 rrransformer, J. J. Frank . . . . . . . . . . . . . . . . .  833,207 Transmission lines, safety system for high tension, J. D. Hilliard, Jr . . . . . . . . . . . .  833,211 Trolley, A. H. Dreijer . . . . . . . . . . . . . . . . . . . .  833 .312 Trolley, H. B. Burke . . . . . . . . . . . . . . . . . . . .  833,505 Trolley harp, W. K. Richardson . . . . . . . . .  833,550 Trolley wheel, G. Troxler, Jr . . . . . . . . . . . . . .  833,353 Truck and weighing scale, combined, A. O. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . 833,604 Truck side frame, car, E. Kaylor . . . . . . . . . .  833 ,719 Tube cleaning apparatus, H. Van Ormer . . . .  833,703 Tubing, flexible joint for electric, W. E. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,567 Turbine, elastic fluid, O. W. Dake. 833,305, 833, 306 Turbine, self-condensing, R. S. Prindle . . . .  833,482 Turpentine box and spout, Lewis & Ward . 833, 009 Twine holder and cutter, G. A. Olson . . . . . .  833,237 Typewriter carriage stop, J. Alexander . . . .  833, 286 Typewriter construction, J. Alexander . . . . . 833, 283 Typewriter feeding mechanism, L. E. Wilkes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  833,360 Typewriter paper feeding mechanism, J. Alexander . . . . . . . . . . . . .  . . . . . . . . . .  . . . . .  833,285 Typewriter platen shifting mechanism, J. Alexander . . . . . . . . . . . . . . .  . . . . . .  . . . . . . .  833,284 Typewriter ribbon operating mechanism, J. Alexander . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,287 Typewriting machine, A. W. Hewitt • . . . .  833, 1 66 Typewriting machine, E. F. Kunath . . • . . .  833,227 Typewriting machine, J. Alexander, 

833,280 to 833,282 Typewriting machine, O. Woodward . . . . . . .  833,495 Typewriting machine, shorthand, P. A. Voget . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,431 Urn, R. E. Deane . . . . . . . . . . . . . . . . . . . . . . . . . 833,589 Valve, A. K. Butler . . . . . . . . . . . . . . . . . . . . . .  833,672 Valve, automatic pressure retaining, A. Ashcraft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,570 Valve, blowing engine, G. Mesta . . . . . . . . . . 833,473 

RI EN� 
F RICTION DRIVE CKBOARDS 
D1UVERVCA1\ 

It does the work o f  three teams. A motor car of prdoen IJjJlCtelU'V for Parcel and Express Delivery. An 
ideal car for every kind of business and every form of 
merchandise, in cities, towns and villa�s. :\Iakesmoney �l���;.in�e

t�me;-Fsr�:l!v���v;�it �0::. saliir.� �i� 
cooled. Weig�t 670 1bs. Capacity 600 lbs. including 
passengers. Speed 4 to 18 miles an hour on ordmary roads 

Active agents desired in unas
signed territory. Write for dis� 
counts and agency terms. 
Waltham lUanufacturlng Co. 

Waltham, Mass., U. S. A. 

A M O N EY M AK E R  Hollow Ooncrete Bnildinl< Blocks Best, Fastest. Simplest, Oheapest Machine. Fully guaranteed. 
THE PETT YJ O HN CO. 615 l'!. 6th Stre�t, Terre Haute, lnl!. 

Where 
Good 

Oil 
Shows 

Speed and 
improper oil can 

n ever be reconciled.  
The only scientifically per

fect oil-prepared to meet the 
requirements of every engine 

and every system of lubrication is 
VACUUM 

MOBI LOIL  
There' s a grade of Mobil
oil especially adapted to 
your automobile. 

Our booklet will tell you just what grade to use. It's free. Mobiloil sold by dealers everywhere in cans with the patent spout. 
Manafactnred by 

RUBBER STAMP MAKING. - T H I S  article describes a simple method of making rubber stamps with inexpensive apparatus. A thoroughly practical article written by an amateur who has had experience in rubber stamp mak1ng. One illustration. Oontained in SUPPLEMENT 1 1 1 0. Price 10 cent •• �'or sale by Munn & 00. and all newsdealers. 

Whitewash Your Buildings 
I I  \ At Lowest Cost 
I I  With a Progress Spraying and 

Whitewashing Machine. One 
lUan can apply whitewash or 

f��t �£a!�r
rf:�:t

i� ���ai:�d 
do better work than with a 
brush. It is also adapted for 

spreading disinfectants, 
de�troying insect pests 
and diseases on trees, 
v e g e t a b l e s  and other 
p l a  n t s , extinguishing 
fires, washing windows, 
wagons, f'tc., and other 
purposes. The machine is 

really a little water system on wheels Oecause the easy 

��:::���d
o�iif:ai�:�te If�:iJ��r:- th��s��e 

fe
e�ce

aa:��� �� 
own level. The Progress, 1 2  J:!a.l1on size, costs only $21.00 : 

the 20 gallon size, $30.00. It wlll iast a Jifetiree and pa.ys for 
itself the first year. Other types of machines sold aa 10W;U 
$9 and $ 10. Write for detailed description. 

Dayton Supply Co •• Dept. R. Dayton. 0 

N O W  R EADY 

The lew Agriculture 
B y  T .  BYARD COLLINS 

8vo. Cloth. 3 7 &  Pages. 100 Illustrations, $2.00 Postpaid 

T
HIS new and valuable work sets forth the 

changes which have taken place 1ll American 
agricultural methods which are transforming 

farm life, formerly so hard, into the most independent, 
peaceful, and agreeable existence. Farm life to-day 
offers more inducements than at any previous period in 
the world's history, and it is calling millions from the 
desk. The present . work is one of the most practical 
treatises on the subject which has ever been issued. It 
contains 376  pages and 1 00 illustrations. In brief the 
contents are as follows : A general statement of the 
advantages of farm life ; the vast systems of irrigation 
which are transforming the great West ; the principles 
and importance of fertilization ; the importance of 
canals . and good roads ; some new interests which 
promise a profit ; some new human creations in the 
plant world ; new varieties of grain, root and fruit and 
the possibilities which they indicate ; improper methods 
in agricultural practice ; new machinery by which the 
drudgery of life on the farm is being eliminated. The 
relation of a body of specialists to the American farmer 
who can have the most expert advice upon every phase 
of his work without any expense whatever to himself 
is shown in Chapter X. 

SEND FOR CIRCULAR 

MUNN A. CO Publishers of 36 1 B d N Y k GIl I, " Sclentilic Ameriean " roa way, ew or 

Valve cleaner, fill ing machine, F .  C. H. Strasburger . . : . . . .. . . . . . . . . . . . . .  : . . . . .  833.259 1 1�=::::::::::::::::::::::::::::::::::::::::�J V'alve gear, O. Hammen . . • • . . . • . . • • • . • • . .  833,164 



Sclentific America.n OCTOBER 27, 1906. 

Va I U a b·1 e Boo ks I Valvf';,rlJea�. :��. ��:�� . �������' . . �' . . V: 83����2: 833,583 
� }  . Valve, governor, C. W. Dake . . . . . . . • . . . . .  833,307 Valve operating means for rotary engines, 

�" Smith & Talbot . . . . . . . . . . . . . . . . . . . . . .  833, 348 

M h · Valve, pressure regulating air, Z. C. Brew-Home ec· an ICS v
.
al;,�erpupp�t; · T.' 'St�bbi�s:::::::: '833,559; ���;��g Valve, reverse, W. R. Miller . . . . . . . . . . . . . .  833,170 

. 'Ii alve, stop check, L. Schutte . . . . . . . . . . . . . 833, 420 f A t Vault, burial, V. G. Boyles . • . . . . . . . . . . .  833.502 

O r rna eu rs Vault. cement burial, A. E. Beall . . . . . . . . 833, 367 Vehicle running gear, H. M. Foulk . . . . . . . .  833, 379 Vehicle ' wheel, J. Dunstedter . . . . . . . . . . . . . .  833,158 rl1his bOOk. bas acllieved an unparalleled success in one Vehicle wheel, L. Sturges . . . . . . . . . . . . . . . . . 833 183 . week, and a Special Edi- " ehicle wheel, F. J. Lancaster . . . . 833,397, 833
'
SnS 

37'0 Palles 

��dne�:J:OO?tC��i:ybf�rb��� Vehicles, oscillating supporting device for, , 
largest and best book on II. M. Foulk . . . . . . . . . . . . . . . . . . . . . . . . . 833,380 

the subject ever offered at VendiI�g machine delivery mechanism: J.- E. 
such a low price. It tells Packard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833,334 
bow to make things the Vending machines, trip lock for coin op-
_rigahttsmwaaIYI-e-txhpee'n' sOen.IYI't' wWa." Yl erated, C. Bigelow . . . . . . . . . . . . . . . . . . . . 833,574 

11 Ventilating with conditioned or filtered, prove of value to you- cooled, or warmed and moistened air, much more than you real- apparatus for use in, J. A. Hart . . . . . . . . 833, 686 
�:nd�o S���1�rw�t�rlcii�� Ventilator. See Window ventilator. 
giving contents-the circu- Violin bow, J. H. Kane . . . . . . . . . . . . . . . • . . . .  833,463 

lars cost only a cent-the Wagon running gear, adjustable, W. 
book $1.50 postpaid. If the wal��'!'fi�g' '�';�p��iti;';;, ' 'F: 'il: . ii�g�;' : : : : ���;i�� pgof�;���U m:��ldo�eft�: Watch stem winding and setting mechan-
first to purchase. Tbe first ism, E. Staehli . . . . . . . . . . . . . . . . . . . . . . . 833,489 
large edition is almost Watch support, safety, J. E. Walsh . . . . . . 833, 186 gone, order to-day. Water elevator, D. D. Dennis . . . . . . . . . . . .  833 ,311 

Price $1.50 ;:�:� 11��etin�' ac;drkci;dtil�'til;g" �pp�'r�i�'s: 833,303 

P. J. Kolich . . . . . . . . . . . . . . . . . . . . . . . . . 833,466 
a\!6 Engravings 

Water wheel, Huber & Folsom . . . . . . . . . . .  833, 52 6  Weeder, lawn, �I .  W. Abts . . . . . . . . . . . . . . . . 833,278 
T WENTY=THIRD EDITION 

EXPERIMENTAL SCIENCE. 
By GEORGE n. HOPKINS 

Revisea and Greatly Enlargea. 2 Octavo Volumtes. 1,100 
Pages. $5:88. JlJ¥�f?Ri���cco�

l1J�st�gy£a$t��tpaid, 
ffi X P liatl l\HflN'L' Al.J SClENGH1 is so well known to many of our readel's that it 1S h ardly necessary now to give a description of this work. Mr. Hopkins decid ed some months ago tbat it would be necessary to prepare a new edition of this work in ordpr that the many wonderful discoveries of modern times might be ful ly described in its pages. Since the last edition was published, w o n d e r fu l  deveLopments in wireless telegraphy, for example, h ave been made. [t was necessary. therefore, that a good deal of new matter I!Ihould be added to the work in order to make it thoroughlv up-to-date, and ' with tnis object in view some 200 pages ba\te been added. On account of the increased size of the work, it bas been necessary to divide it into two volumes, handsomely bound In buckram. 

REVI SED and ENJ.ARGED EDITION 
The Scientific American 

Cyclopedia ��:::::;� 
15,000 Receipts. 734 Pages. 

Price, lli.OO in C l o t h . $6.00 in Sheep. $6.liO 
in Hil I (  lUoloocco. Post Free. 

fJ'his work has been re� vised and enlarged, 
9 0 0  New Formulas, 
The work is so arranged as to be of use not only to the speCialist, but to the 

�enel'a rea der It should 
h��ee �n� 1 �g;ks�og�erI 
circular containing f u l l  
Table o f  Contents will be sent on apl>lication. frhose who already have the Oyclopedla may obtain the 

1901 APPEN DIX. 
Price, bound in cloth, $1.00 postpaid. 

������-

MAGIC 

B y  A. A .HOPKINS. 

Stag e  I l l us ions  and Sc ient ific Diver· 
s ions ,  i n c l u d i n g  Trick Photography_  

This work appeals to old and young alike. and it is one of tbe most attractive holiday books of the year. Tbe illusions are illustrated by the highest elass of engravings, and the exposes of the tricks are. in many cases, furnished by the prestidigitateurs t h e  mselves. Conjuring, large stage illusions. fire-eat,ing, s W 0 r d-swallowin/l, vent.riloquism, m e nt a l  m a g  1 c ,  ancient magic, automata, curious toys, stage etl'ects, photographic tricks, and the projection of moving photographs are all wel l described Mnd illustrated, making' a hand!'ome VOlume_ It is t a s t e f u l l y  printed and bound. A cknowledged by the professlOn to be the !Stand-

568 pages.a� i���'i.:.l.�e i:f.'fi8: 
J U!S'I' P U B L l !SHED 

Scientific American 
Reference Book 

1 :lmo. Ii t fj  l'al(es. Illnstrated .  6 C olored 
Plates. Price $1 . ll 0 ,  postpaid 

'rhe result of the queries of three generations of readers and correspondents is crystallized in this boole, which has been in course of. preparation for mouths. [t is indispensable to every family and business man. It deals With mat-
ff�� ���kt����;i�� ��f�c��' and is much more complete and m o r e  exhaustive than anything of the kind which has ever been attempted. The ,. Scientific American Reference Book " has been compiled after gauging t h e  k n  0 w n  wants of thousands. It has 
ri��rcraeri��edl�lo��ti��t ��a; been drawn from over one ton of Government reports aone. It is a book of everyday reference-more useful than an encyclopedia, because you will find what you want in an instant in a more condensed 

• 'r.�A . .. .. �a made it ����bl�j�l th�a��b}�S�!�:�)� 
ll' l C  AMElt l CAN to present to the purcbaser3 a remarkallle aggregation of information. 

M U N N  & CO., Pub l ishers, 36 1 Broadway, N E W  Y O RK 

Well sinking apparatus, H. T. Chapman, 
833,200, Wheel rim, vehicle, W. Flynn . . . • . . . . . . . Wheel rim, vehicle, D. D� Griffiths . . . . . . .  . vVheels, appliance for securing the rims and tires of vehicle, C. B. Cave-Browne-

833,201 
833, 378 
833,520 

Cave . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  833,199 Whiflletree, W. T. Daves . . . . . . . . . . . . . . . . .  833, 677 Winding machine, ball, R. D. Perry . . . . . .  833,335 Winding sill{ to facilitate treatment there-of, L. Detre . . . . . . . . . . . . . . . . . . . . . . . .  833,374 

;:��:::m; �: lr�:in��� ' : : : : :  : : : : : : : : : : :  ���;��� 
�1���: �:���e�iRe��a���t�oJ���ii:;'.T���� :- ���;��� Window lift, C. Michaelis . . . . . . . . . . . . . .  833, 331 Window ventilator, D. N. Swift . . . . . . . . . . .  833.260 Wire clamp, resilient, F\ Teute . . . . . . . . . . 833, 650 Wil'e stretcher, A. B. Agnor . . . . . . . . . . . . . .  833, 145 Wire stretcher, M. Harper . . . . . . . . . . . . . . . .  &'33,324 Wooden blocks to thickness, machine for drC'ssing, Hamilton & Hamacheck . . . . . . 833,163 Wrapping machine, E. Pidell . . . . . . . . . . . . . 833, 451 Writing machine, feed device for the ink-ing ribbons of, Steiner & Rein . . . . . . . .  833,561 

DESIGNS. 
Brushes, mirrors, or similar toilet articles, back of, G. Ii. Crowell, Jr . . . . . . . . . . . • .  38,282 Oarpet, F. A. Haas . . . . . . . . . . . . . . . . . . . . . .  O' 38,290 Dish cover, ill. A. GutprmanIl . . . . . . . . . . . . . .  38,284 Dish cover, G. E. Savage • . . . . . . . . . . . . . . .  38, 285 Inkstand, G. L. Belcher . . . . . . . . . . . . . . . . . . 38,283 Lamp, gas, A. H. Humphrey • . . . . . . . • . • . . .  38,288 Sheet metal can, E. Hoffman . . . . •  0 • 0 . . . . . .. 38,287 Shoe tree handle, J. II. Woodbury . . . . . . . . . .  38,286 Stove, IP. A. Magee • . .  0 • •  0 • • • • •  0 • • • • • • •  ' • • • •  38,289 

TRADE MARKS. 
Adhesives for calcimine and cold water paste for wall paper, Patty & Evans . . .  56, 794 Advertising window display cards, A. Binger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56,744 AntiseptiC dressing for ' sores, etc . , Lloyd Brothers . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . .  56, 644 Awning cloths, duck, and canvas, Hoffman· Corr Mfg. Co. . . . . . . . • . . . . . • . • . . . . . . . . .  56, 643 BacolI, F. A. ll�el'l'is & Co . . . . . . . . . . . . . . . . . . 56, 682 Beef tongue, pl'e8erved, H. Rehfeld . . . . . . . .  56,692: Beer, C. P. Lauber . . . . . . . . . . . . . . . . . . . . . . . . 56, 699 Beer, lager, C. Schmidt and Sons Brewing 

00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 695 Belt dreSSing, Kehew-Bradley Co . . . . . . . . . . . � 56, 792 Beverage, extract for non-alcoholic, N. A. Dahlquist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56,696 Beverages, certain named non-alcoholic, Griggs, Cooper & Co. . .  . . . . . . . . . . . . . . . . G6,685 Beverages. extracts employed in making, Blue Seal Supply 00. . . . . . . . . . . . . . . . . . .  56.713 Blood purifier, W. B. Williams . . . . . . . . . . . . .  56, 672 Books and pamphlets, printed, A. J. Cohea . 56, 679 Boots and shoes, leather, Alden Walker and Wilde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56,740 Boots and shoes, men's, women's, and chil-dren's leather, E. "\-V. Burt & Co . . . . . . . . 56, 750 Boots, shoes, and Slippers, leather, M. D. Wells 00 . . . . . . . . . . . . . . . . . . . . . 56, 767 to 56,772 Brooms, Lee Broom & Duster Co . . . . . . . . . . . .  56,727 Butter, Oook & Brady . . . . . . . . . . . . . . . . . . . . 56,680 Butter, Monroe Butter & Cheese �"actory . . . .  56, 730 Candied preparation containing rice, Ameri-can Cereal Co. . . . . . . . . . . . . . . . . . . . . . . . . 5G, 7 41 Canned fruits and vegetables, Twitchell-Champlin Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 7H5 Champagne, A. Luneschloss . . . . . . . . . . . . . . . .  56, (H5 Cheese, A. F. MacLaren Imperial Cheese 
00. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56,704 Chemical engines, fire extinguishing apparatus, and hand grenades, American-La France ��ire Engine Co. . . . . . . . . . . . . . . . . .  56,709 Chemical fire extinguishing apparatus and engine, American-La France Fire Engine 
00. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56,710 Cigars, H. Nitzsche . . . . . . . . . . . . . . . . . . . . . . . . 56,7HB Cigars, J. Weinreich . . . . . . . . . . . . . . . . . . . . .  56, 804 Clocks and watches, Hibbard, Spencer, Bart· lett & 00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 686 Clothes pins, A. W. Dodge Clothespin Manu· facturing Co. . . . . . . . . . . . . . . . . . . . .  56,705, 56, 739 Clothing, certain named, Milliken, Cousens & 
00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56,774 Coal, St. Louis, Rocky Mountain & Pacific 
00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56, 797 Coal, lignite, Consol:Idated Coal & Coke Co. 56,786 Cocoa products, Fabrique de Chocolat et de Produits Alimentalres de Villars . . . . . . . .  56,751 Cognac, Ha uselt & Luneschloss . . . . . . . . . . . .  56, 642 Compounds for decorating walls and ceilings, H. B. Wiggin's Sons Go . . . . . . . . . . . . . . .  56,806 Corsets, Downer, Hawes and Co . . . . . . . . . . . . . 56, 6.18 Cosmetics for tinting the finger nails, lips, and cheeks, Dr. J. Parker Pray Co . . . . . .  56, 74G Cotton piece goods, bleacht�d, Burton Bros. 
& 00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56, 637 Cotton, sewing cotton, and thread, spool, American Thread 00. . . . . . . . . . . . . . . . . . .  56, 742 Desk8, tables, and cabinets, Krag Imperial Oabinet 00. . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 807 Dress fabrics composed of worsted, silk, cot-ton, and mohair, Sidney Blumenthal & 
00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 66S Ducts and conduits, clay, H. B. Camp Co . •  56, 790 Edge planes, welt trimmers, sole rounding knives, etc. , Snell & Atherton . . . . . . . . . . 56, 734 Flour. wheat, Barber Milling Co . . . . . . . . . . . . .  56,67G Inoul', wheat, Farwell & Rhines . . . . . . . . . . . .  56, 716 Flour, wheat, H. T. Lawler Milling and Trading Co. . . . . . . . •  . . . . . . . . . . . • . . . . . . .  56,7] n Foundry facings, 11"'. B. Stevens . . . . . . . . . . . .  56,800 Games and sports, certain named goods used in athletic, A. G. Spalding & Bros . .  

56,737, 56, 738 Gin, Back and Greiwe . . . . . . . . . . . . . . . . . . . . .  56, 7,la Gloves, seamless rubber, Miller Rubher Manufacturing Co. . . . . . . . . . . . . . . . . . . . . .  56, 773 Goods, certain named piec(', Reiling, David & Schoen . . . . . . . . , . . . . . . . . . . . . . . . . . . .  . . . . .  56, 652 Hair tonic, J. F. Johnson . . . . . . . . . . . . . . . . 56, 663 Hair tonic and shampoo, Hygenol Co . . . . . . . .  56, 662 Hair tonics, M. Morris . . . . . . . . . . . . . , . . . . . . .  56,665 Hair wavers, C. F. Porter . . . . . . . . . . . . . . . .  56, 650 Hats, caps,' and bonnets, Dunlap & Co . . . . . . 56,639 Honpy and rock candy, liquid compound of, J. Krieg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56, 761 Ink, Aktiebolaget Barnangens Tekniska Fabrik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' "  56,674 Insecticide, C. A. Henderson . . . . . . . . . . . . . .  56, 758 

New Remington Models are now 
the market-that's all that most 

typewriter users ask to know. 
They know that a new Remington model 
means and always has meant a new stand· 

ard of typewriter efficiency. 
New Escapement, new variable line spacer and other vital improveM 

ments insure better work and more of it on these new Remingtons than any typewriter has ever done before. 

Remington 
Typewriter Company 

TYPEWRTTER 
REPAIRING 

h's a trade easily learned ; we will show you how absolutely Free ot' Chn:r�e. Our complete illustrated instruction book enables you to 
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eYJ�t:t� 
also send you free of charge our Wat�hmakers' Tool and Material Ca.talogue with Illustrated Instruction Book. WRITE TO-DAY. 
ROGERS, TIIURMAN & CO., Jeweler's Wholesale Supply 1Iouse, 84 to 44 Michigan Ave., ()bicago, llL, U. S. A. $15 " G  E M"  Adding Machine 

With a Resetting Device 
that clears the dials to zero 

instantly. A High-Grade Mechanical Production. Does 
the work of high-priced machines. Handiest thing an engineer can 
own. Great for outdoor work. Carried in your pocket. Guaranteed 
for two years. Catalog Free. Free Trial-Machine sent at our expense. 

AutOIIlatic Addinl! Machine Co .. 475 BrooIIle St . •  N. Y. City 

Eureka macnine Co. Silver'S Bana Saws 
Manufacturers of 

CONCRETE 
l1.IXERS 

and 

Block 
Machines 

Write for Catalog A 
420 N Jackson St. ,  Jackson, Mich.,  U.S.A. 

THE 

20-in . Foot or Belt Power 
2o=in. Belt Power 

32=in. Belt Power 

36=in. Belt Power 

ALSO 

Hub Boxing and Spoke Tenon 
Machines, Forges, Dri l l s  and 

u ,  Ohio " Feed and En
silage Cutters 

Manufactured by 
SILVER MFG. co. 

SALEM. OHIO 

New' Catalogue of 
Scientific and Technical Books 

A new I I2-page Catalogue i s  now ready for distribution. I t  i s  entirely 
new and lists 5,000 of the latest and best books of a scientific and 
technical nature. Copies are being mailed to all subscribers to our 
periodicals, but those who purchase our pUblications at news stands, 
or read them in libraries, should send at once for a copy of our 
Catalogue, which will be mailed free to any address in the world . 

MUNN & COMPANY, Publishers, 361 Broadway, New York City 



OCTOBER 27, 190b. Scientific AInerican 

S O R E  T H R O A T I �:�ps�O�?I�' Ac��f:
i
�f�:�u�:�iU��gHc/���� : : : : g�:¥rf Do You WI1sh to Make Money WI 8th Ease " Leather for shoes, hurness, and gloves, A. r Trostel & Sons . . . . . . . . . . . . . . . . . . . . . . . .  56,703 • 

� . Magazines and periodicals, Lawrence Pub-
To prove the EffiCIency of lishillg Co. . . . . . . . . .  : . . . . . . . . . . . . . . . . . .  56.762 IF SO HERE'S WHERE YOU ARE GUARAN 

d 
e Matches, safety, JOllkoplllgS oeh Vulcans , .  

H �ozon TalldStiCkSfabrikSaktiebOI��:6S9. 56.721 to 56.726 TEED 1 ,000 PER CENT. 
J Meats, smoked and pickled, F. A. II'el'ris & I ¥ 
Meats, certain named, E. Godel and Sons . .  56,715 PROSPER TY I �led��.al�:��8'i;�ii��ii;��i�i.,;.� ·. ·.s���?���·��1.: ::::�: IS K N O C K I N G  AT Y O U R DO O R I Medicine for the cure of eczema and other 

to Sore Throat Sufferers. I will send . �kln diseases. �. D. D. Co .. . . . . . . . . . . . . .  56,747 H ighest Awards St. Louis Wor ld 's  Fai r 
One 25 Cent Bottle Free Medc����/o.r . .  ��r.t.a.l� . .  l���.�� . .  

d.l������, . . � .. . ?: 56,746 
to everyone sending me this adver- Mol�sses. Griggs, C?oper & Co . . . . . . . . . . . . . .  56,757 TRUTH can be weighed. measured and figured up. 
tisemeut 

.
with !O cents to p�y postage Mucmf;;;on�a�;;k 6�:Ul.d . . .  �I�.e . . .  a.�d . .  ���:�.t: 56.805 ieo
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sfr:��:i���t�U\�O �a
�� and packIng. Hydrozone IS a harm- Needles . for hand sewing, G. A. Wright .  . . .  56.736 sound like fiction bGt it is a fact. It's as true as 

less germicide, i�dorsed a.n� snccess� Oil i��;�Ssta��a�g ,g;)\� g71eci�f� ��� . . I.i�': 56.670 �a�
s
d;

e
8'tti�l's���n:r

e
l!f

r
g;: ��. t�:'in�:rr�� 

fully used by leadIng phYSICIans.  Not Oil, salad. McKesson & Robbins . . . .  " . . . .  56.729 markable applications 01 industrial machinery which 
genuine without my signature on , Oils and lubl'ic!lti11? oil compositions 

T 
or ����g:::r,

s
d�;to�

c
��dl;.18���aie�

e
a����

i
�i��

r
gi�i��� 

label Ask for Booklet on Treatment I greases, lubncatmg, New York & New in a new way and a better kind in a better way than bas .' ' . Jersey Lubncatlllg Co. . . . . . . . . . . . . . . . . .  56,809 previously been discovered. fJ.1he whole operation of of Diseases. So�d by LeadIng Drug- Ointment. E . . �1. B!lrnhardt, . . . . . . . . . . . . . . .  56;657 manufacture is in open view. You see the pure granu_ 
gists. Good unbl Nov. !O, 1906. ��l��: ����ein�W,at����rEH�r��:;n && 
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Q � jen 's CompOSition Co. . . . .  � . . . . . . . . . . . . .  56,801 into feathery fi laments by swift centrifugal motion. It 

� �,.. Paint for roofing, flexible waterproof, Clil1- takes just ten seconds to turn a pound of pure sugar ton Oil Uo. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 785 :!� a 
:�S::

l ��dU����lsir��e tI����: �f1Y'll�� g! ; f 

� �:t���, pr:�����::'��iv��' ��t�hii�ag����· · '& 56,781 pJain candy or a delicate confection of nuts or fruits. '1'0 
Dept. U. 63 Prince Street, New York Rahtjcu 's Composition Co . . . . . . . . . . . . . . .  56,803 Result from One Pound of SU'garby this Dlachine in Two Minutes ���8�b:i ft�g�l s�sigo;:

a
�h�� y���:u�

n
t
t
o t

o
u;ai�tge���:� Paints, anticorrosive and antifouling, Suter It tastes so good. It is like no other sweetmeat. ltlt; a 

The Best Ignition System 
for your motor car or boat is a storage 
battel'Y, charged and kept in condition 
with an 

Apple Battery Charger. 
A perfect dynamo ri!';ht on your car 

��:t �:��:;esaf��Je:\�n�h�h �fn�e�� 
condition. Write for full informa
tion to-day. 

The Dayton Eleetri�a.l Mfg. C o . ,  98 St. Clair St., Dayton, Ohio 

Keystone Well Drills 
for Artesian and Ordinary Water 
Wf'lls j Mineral Prospeciin� anlt 
Placer T�sting for Dredg-ers ; 
Deep Drilling for Oil and Ga.'! j 
Contractor's Blast Hole Drilling, 
Rh-er and Harbor Exploration, 
etc. Our five catalogs are text· 
books in these hhps. 

Hartman.n & Rah tj�n 's Comp?sitiO? Co . . g6,802 sort of gloriji£d candy 1�'hich fairies might spin but which gros� human fingers would ?11ar by a touch. Paper, bu�l�ll1g, Rex ).fanufacturlllg Co . • . . .  06,795 Purity stamps every step of the manufacture. Pure whIte sugar IS poured Illto a bowl and is chanced into Paper, �rItlng, bond, and ledger; Union Card pure candy before your eyes without the touch of a contaminating flg'!lre. �tls all aone by turning. a hundle once & I aper Co. . . . . . . . . .  ; . . . . . . . .. 56,779, 56,780 I every five minutes, gas or gasolene heat cooks the suger and tbe Il?-acblne spIns the candy. Papers, transfer., Paas Dye Co . • • . • . • . . . . •  56,808 No skill is req�ired to operate the machine. Any intelligent gIrl of �fteen .years of age can rpn it, even wi thPens, steel, D. Leonardt & Co . • . . . . . . . . • . •  , 56,763 out int'-tructions. If you will give her the sugar. What appears to be a mIracle IS the proper combInation of sugar, I Periodical, monthly, D. M. NeWbold, Jr . . . •  56,776 machinery and heat. 

I Petroleum products or preparations contain- T WO FEET OF SPA C E  D E VOTE D  TO THE BA R TELL CAND Y  SPI N N ER 'VILL M A KE Ing such products. McKesson & Robbins . 56,690 ilI O.RE MONEY T HAN THE E N TIRE SODA FOUNTAIN OR CA NDY COUN 'l'}<;R. 
Pol�sh,. detergent, �uffalo Special!y Co . . . . •  56,782 No merchant win fail to admit tbat where crowds are attracted to their stores for any advertised article. PohShlll� . and abr�dl;ng tools and Implements they usually purchase other goods. r.l�hus wben you place this machine in the stot:'e of a merchant and b6 sees an� metal polIshmg powder, F. W. Gess- the immense crowds attracted by the novel exhibition, and tbe large profits taken In, not only from the sale of 
prep�'���iO�o'fO; . ��'t��il�i ' '�Ppii��ti��,' . ii�iu'id: 56, 789 :����� from other goods. he will not be likl' ly to let his competitor even have a cbance to purchase one of the 

J. N. Preston . . . . . . . . . . . . . . . . . . . . . . . . .  56.777 INDUCE MENTS TO A GENTS Remedie.s fo:: certain named diseases, Rheu- The Bartell Candy Machine making Cotton Candy presents many possibilities to the buyer, as .R money m�hc Klllg Co. . . . . . . . . . . . • . . • • • . . . . • . •  56,778 maker. Tbe percentage of profit from the operatIon and saJe is enO!IDOUS, as it is noteq l?elow, Aside from this RemedIes, headache, N. Lodor . . . . . .  56,764, 56,765 proposition, the machine can be sub-let for 8hort periods to retaIl stores for advertISIng purposes, where at a Remedy, croup, Peckham' s  Croup Remedy very small cost the candy could, if desired, be given away. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  56, 649 For decorative purposes the output can be made in any color and can be successful ly u8ed for decorating Remedy for certain named diseases, Navaho banquet halls, drawing rooms, Christmas trees, etc. Indian Medicine Co. . • . • . • . . . . . • • . . . . • • .  56,647 It's a.n al� ye�r round propositton, npt being lirn�ted to auy seas.on. " . 
-

Remedy for certain named diseases Grant's ConSIderIng I t  from a money-makIng standpomt, on the baSIS of one machIne to .every twenty thousand S 'stem Tonic Co ' 56 659 people, anyone, after seeing the novel feature of candy being made from dry sugar, III one second ( with the 
Rice J prepared Am�ric�'n' . C�I:e·a'I· 

. C�· . . . . . . , added feature of ab�olute purity and deliCiOUS taste), will agree at a very cOI?-servatI.ve estimate, one ten ceut , 
. ' . 56:706 to 56, 708 g:��;
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KEYSTO N E  W ELL WORKS RUbb;!'! liqUIds III the nature of, Standard " 3f> cent packages are large. 'I'hus you wi ll see that you have. on the most conservative estimate, a one tho llsaud 
Beaver Fal ls ,  Pa. I amt Co. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 06,799 dollar sale during the tlrst three months from one machine. 

______________________ Sheetings and dnlls; brown and bleached. 
" ESTIMATE OF PROFITS 

Shee\�t:s�m c��g��r ���u{k��g ' 'St���' . C�tt�� 06,733 The following is based upon results from ODe ma- This business dId no� vary. $5.00 or ,10.00 during- ,!rood '-' A S  B R 0 U C K Co 56 731 56 775 chine at Dreamland Park, Coney Island, June 12, 1904, weather all season, and IS eaSIly the bIl�ge8t money pro· F'- Shirt iabri�� '  'N�;� . C�i�;;'bi; . Shi�t . C� , . 56'666 between the hours of 11 A. M. and 11 P, M.: dncer that can be found fo� Parks, FairB, Church Carni-
SAF E ! Shirt�, overah�, panta�oons, pants, and ·;�;t·s: · , 

. 
Cost of boy to run machine ,0.75 6�I:o��thi�gyt�f:fll ;i::tdn;O� tb.�

u
I:r:��t 

t
�r��� ��l� 

S I M P L E  '. . � oungsto"n Dry Goods Co . . . . . . . . . . . . . . . 56, 673 Gld to bag and "ll 1.00 reacbed by any concessions. get a BAR'l'ELL COTTON Shll'tlllgS, sheetmgs, cambncs, and long Sugar, 105 pounds at 5 cents 5.25 CANDY MACHINE. Read the terms S I L E N T ' clotb, G. Willis & Co . . . . . . . . . . . . . . . . .  56.660 �ta�o��: :�t��� .. nt' pe, M. 2:�; carefully ' it is a bonanza : 
,A V I  N C SilkSBr�:tin�: . �.e.l��:�, . .  ��l.d . .  :����:�' . .  ��l��:� 56,667 Rent per day �'10.97 �!�h�e

'

�i�t�:s C;ti!�!�ent'only 
A comb1nation of excellence un� I 'Snuff, catarrh, C. H. Keith . • . • . . . .  56,759, 56,760 Sold 4,590 pack:lges at 5 cents $229.50 Gasoline attachments, extra 

$162.50 
150.00 
1:<.50 
1 2.50 
5.00 

surpassed in the motor world. Spnd I Soap, A. A. Stadler . . . . . . . . . . . . . . . • . . . . . . . 56,79S Less materIal and expenses 10.91 J!:lectric motors, extra -
for illustrated catalogue, sent free Soap or paste, cleaning, A. Chauvin . . . . . .  56,784 Stands 

I1ashrouek Motor 'Works, In�., New London, Conn. Soap, substitute for, D. D. D. Co . . . . . • . . . . .  56,787 $218.53 
__ ----------__________ I Soap. toilet and shaving. Sanltol Chemical Twenty -five dol lars with or,ler to gnarantee express charges when machines will be 

Curl' A' h' M t 
Laboratory Co . . . . . . . .  , • . . . . . . . . . • . . . . . .  56. 796 sllipped C. O. D . ,  with privilege of examina-

. lSS 11'S Ip 0 ors Soaps. M. H. Johnston : . . . . . . . . .  : . . . . . . . . .  56,791 tion if desired. Soups, vegetables, frUIts, puddmgs, and N e w  Y ork F' xcltaore or P. O. Money Order 
7' H. P., 50 Pounds. 

All extras ready to install. Now used 
by every successful aeronaut. Hi�h
est Award at Lewis & Clark Exposi
tion. World's Record, Ormond Beach 
Fla. Send jor Catalog B. 

G. H. C U RT I S S  M F G .  C O . .  Hammo ndsport .  N. Y .  

Steefa���::R�s,C���,\;1n B;��eeJs fO���d; '  J���� 56,714 W�HErtc{\?�lBanWI�I, o�l'tf�E 81l!�1:1NG McKay Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  56,720 W e ig h t  of Mach I ne . 45 I bs.  E m pty Box. 4 5  I bs. Other  Stovf��, rHi�b�rrS������r.a��rW:ttin�s ct�.e::: 56. 687 Mate r ia l s . 3 6 I bs .  S h i p p i ng Wei g ht ,  1 2 6 Ibs .  
Textiles, certain named, F. Loeser & Co . • . .  56,766 Order direct or through importer. Prices F. O .  B. Tires, rubber, Goodyear Tire and Rubbel: dock, New York. Co. . . . . . . . . . . . . . . . . . . .  56,698, 56,752 to 56.756 Wben we say machine complete, we mean constructed Tobacco products, certain named, N. Div- with our outfit and attachments as follo,ws : For gaso-vens . • . . . . . . . . • . . . . . . . • . . . • . . . . . • . . . . . .  ?6,788 line, tank, With brass valve connections, pipe. connec-Toilet preparations, certain named, S. H . tions with gasoline tank with valve to operate the :flow WE SAVE YOU 35% TO 60% Smith . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  56,669 of gasoline properly ; a pint can of oil tor machine, a 

ON TYPEWR ITERS Tonic bitters. �'. �'. Stuart . . . . . . . . . . . . . . . .  56. 693 ���� ��.ri:i,/a�O�Ea&�[ebi':f\�:O� �n
.'i,�a� ��������'c��; 

All Standard Makes 
Water, carbonated mineraI, Deerfield Water drivers. wrenChes. bolts, washers. nuts. etc. 'l'b e  ful l Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 56,748 directions corne with every machine, describing in de-

an���rai�it;egf e!��k .
to Th:rO�ghr!�:b�itt� Water coolers, Consumers Co . . . . . . . . . .. . . . . .  56,745 tail jnst how to set up and operate properly. and for .. Water, lithia, "Thann Lithia Springs Co . . . .  56,656 mulas lor making all kinds and colors of candy. Why pay $ 100 for a 'fYPEWRl'fER we 

sen for $40 to $65 ' Discounts on orders 
five or more. �:�\� dr!i���s m���ine�ar�l'i�is,LO��\�s: . ' ��'d 56,728 Machines are sold with no restrictions to tm-riwry. 

\vhip lashes, Warren Fea therbone Co . . . .  56, 694 
BIcL6lS

h�ii\'e
T�r.�';��tr,�tt�:::.

nge, 

Second-h�nd typewriters $15 to $25. 
Agents wanted. Send for part.iculars. 

Whisky, M. Harris . . . . . . . . . . . . . . . . .  56. 640. 56.641 Whisky, 1. �1ichelson & Bros . . . . . . . . . . . . . . .  56, 646 Whisky. R. E. Wathen & Co . . . . . . . . . . . . . .  56.651 Whisky, Robinson and Arol1heim . . . • . . . . . .  56, 653 
"Success" Automobile,  $250 ;�1��;: ��lmd'�ld�al��' : : : : : : : : : : : : : : : : : : : : :  g�:�§ Practical, durable, economical and "rhisky, I. Merkel & Sons . . . • . . • . . . . . . • . • . .  56,664 absolutely s

S��i�t.i��J��i�-�����: vVhisky, Ullman , Einstein Co. . . . . . . . . . . . • • •  56, 671 ����;�;�;;.�i����) ������ ��!. citlpe�J ����::�: �. :.ae���d . : : : : : : : : : : : : : : :-� : : : : :  g�:�+� 
from 4 to 20 miles an Whisky, Charrot & Henry . . . . . . . . . . . . . • . .  56,678 
��r�n ���T�q����fl�i ' 'Vhisky, Federal Distilling Co . . . . . . . . . . . . • •  56,681 
engine, patent ball-- "Thisky, J. & A. Freiberg . . . . . . . . . . . . . . . .  56, 683 
bearing wheels ; pI ice, Whisky, Greenlees Brothers • . . . . . . • . . . . . . . • 56,684 
,275. ,,"'rite t.o�day Whisky, R. T. Holmes . . . • . . . . . . • . • . . . . . . . .  56,688 

tires $25 extra. for descriptive literature. "rhisky, Mountain Distilling Co . . . . . . . • . . . . .  56, 691 
"Sucl'ess" Automobile Mfg. Co., St. Louis, Mo. Whisky, Dreyfus, Well & Co . . • . . . . . . . . . . . . 56, 697 Whisky. C. J. Stubling . . . . . . . . . . . . . . . . . . . .  56,700 

rr LI. t O p · Whisky, To-Kalon Vineyard Co . • . • . .  56,701 , 56,702 
� WO JrU OS ne rlCe Wines. P. J. Bowlin Liquir Co . . . . . . . . . . . . . .  56. 648 'Wire, barbed, Bell "'!re Company • • • • • • • • • .  56,712 

D U RYEA P O W E R  C O . ,  

YOUR 

The Duryea Foldlo&, 
Rear J'»haeton isa high 
powered runabout shown 
here or a comfortable 
i��\;h����ec�il l��r \� 
vestigate the scientifically 
DiJRY)[l�ticfl�ostaCtr::�J 
will bring leaflets. 

Aeyrud St .. Read i n g ,  Pa. 

PA TEN T 
Carefully Developed nay Be a Success ! 

Development of ideas, experiments, models. Spe� 
malty, small machinery and tine instruments. Modern 
Kl�JE��

n
irec��g�t�

c
:�i�f!I�:S R IC  H T E R -8 R 0 S .  and .I.\I1n.nufacturers . 115 Court Street, Hoboken, N. J. 

Two minutes from D. b. & W. Depot. 

LABELS 
" Coraline, "  for a toilet preparation, J. B. Hatch . . . .  , . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  13. 126 "Fairview Fruits, " for fruit, B . J. Eaman . 13,122 "Kybitz Gonorrhoea Mixture ,"  for a medi-cine, R. Kybitz . . . . . . . . . . . . . . . . . . . . . . . •  13, 125 "St. Paul-Vin-Cella Medicinal Wine, " for a medicinal wine, C. A. H. Anderson . • . .  13, 124 " Straight Goods, " for cigars, S. Herzberg . .  13, 123 "The Clean Lubl'ick, "  for a lubricant, Southern Lubricating Co. . • . . . . . . . . . . . . 13,129 "The Great American Game Base Ball , "  for a game. W. O. Dapping . . . . . . . . . . . . . . . .  13, 128 "Triple 'Veal' rroes, " for hosiery, G. B. Pfingst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,127 

PRINTS. 

BARTELL FLOSS CANDY 
MACH INE  CO . 

1 54 1  BROADWAY,  N EW YORK 
LET US  BE . YOU It  FACTORY 

W R ITE FOR ESTI MATE O N  A N Y  ARTI C L E  
Y O U  W A N T  MAN U FACT U R E D  

STA MPINGS, M ODELS. E XPER.  WORK 
W R I T E  FOR FREE BOOK LET 

T H E  C LO B E  M A C H I N E &. STA M P I N C  CO. . 9·70 H&m l lton St., Cl eveland, O. 

B d -DO N ' T  D R I N K- W I a Ou' Fllt,�, Pu,lfy. Deodo,;", at Of Decolunze. Booklet Free. 
Buhring Watftr I'llrifying Co. 

68 l\l urray St., New York 

" K�:::.E
" B A L L  B E A R I N O S  

For thrust or weight or both. 

�rl !f!'��giJir�.p::�f{h:l]ld ':.�. 
1 0  ct@.. th Stamps for samples. 

PRESSED S T E E L  M F G .  C O . ,  6 4 5  The Bo u rse . Ph l l a  . . Pa. 

AUTOMOBILE Il"lSUItANCE 
Every owner of an A uta sbouJd insure his car against 108S or damage, whether in actual riding or in transit. 
��rf�lt!i��J� :v�������\�;
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H. W. BEALS. 7'6 William �treet, N ew York 

'I Artgum, "  for erasers or elastic compounds for cleaning and renovating drawings, tracings, pictures, wall pap-:>r, leather goods, apparel, etc . ,  A. Sommer • . . . . . . .  

[E��!:.ti.ll.lBIS Corliss En in e., Brewers 
and Bottlers' Macbinerv. �HE VIJ/l'ER 

1 ,817 • MFG. CO. 899 Clinton 8t ., Milwaukee. Wis. 

TRADE MAqkS 
DESIGNS 

COPYRIGHTS &C. 
Anyone sending a sketch and description may 

quickly ascertain onr opinion free whether an 
�r;ri'�l;l�n,tl; ������!itfa��

e
HtN31

e
oo��':;�:l:,�f8 

sent free. 01dest agency for securing patents. 
Patents taken through Munn & Co. reDelve 

special notice, without charge, in the 

Sti�ntifit Jlm�ritan. 

"Mobile Back Margin Star Back Bicycle Playing Cards. " for playing cards, United States Playing Card Co . . . . . . .  . "Sweet-Orr Overalls, the Kind that Don 't Rip, " for overalls, S\veet-Orr & Co . • . . .  "The Kismet Bottle Holder, " _ for bottle holders, Kismet Co. . . • . . . . • . . . . . . • . . . . •  

1,816 
1 ,815 
1,818 

A priuted copy ot the specification and drawing 
of any patent in the foregoing list, or any patent 
in print Issued since 1863. will be furnisbed from 
this office for 10 cents, provided the name and number ot the patent desired and the date m' <riven . Address Munn & Co. , 361 Broadway, New 
York. 

Canadian patents may now be obtained by the inventors for any of the inventions named in the tore .. goIng list. For terms ond furtber pnrtlcularp oddre.s Muon & Co . • �61 8roadwa,.. New York. 

MODELS & EX P E R I M E N T A L  W O R K .  
Inventions developed. SpeCial Machinery I E. V. BA I L L A R D .  24 Frankfort St reet . New Y o r k .  

RUBBER Expert ManufactureYs 
Fine Jobbing Work I 

PARKER, STEARNS &: CO.. 228.229 South Street, New York 
L I N E N O I D . -A M O L D E D  MATERIAL M A D E  OF PU R E  L I N EN 
C R A N  E B ROS. M A N U FACT U R E R S .  WEST F I E L D. M ASS� 
Model and Experimental Work. Years of ex-

perience. M, P. Schell, 1759 Union St., San Francisco 

!�or ou�ree b� �!O�!t��k�.�!! I 
School of Watchmaking, 904 Globe Bldg. , St. Paul. Minn. 

FACTOR" MEN We can help 
I you to better 

earnin�s and 
better results by our course of instruction In Cost 
Accounting. Small cost-spare honrs-easy pay· 
ments. I,et us tell you our plan. It costs nothing 
to investigate . Our students to-day hold the best 
places and manage the best factories. A postal 
will bring you the details. 
INTERNATIONAL ACCOUNTANTS' SOCIETY , Inc. 

59 Port St. W., Detroit, nich. 

W ��I��'�'t�e j'��'�C��:: 
procure new a n d  renewal subscriptions on the 

Best-SeIling Best�Paying Magazine-Clubbing and Book Propl)si
tions EVIi"r Offered. 

11>25, 000 . 0 0  IN CASU PRIZES ! 
Full particulars :fj'ee upon reqmst. It will pay you to write to-day 
to The Review of Reviews Co. , 13 Astor Place, Room 414, N. Y. 

Circulars, books, newspaper. 
Card Pl'ess $5.(JO. Larger$18.00. 
Money sa'\'er, maker. All 
easy, printed rules. "Trite 
factory for catalog, · presses, 
type, paper, cards. 
The Press Co.!  lUerhlen, Conn. 

!\TAME PLATES-STEEL STAMP� rv -:[MPLOYEE CHECKS,KEYTAGS &BADGES ' V 
J . RO BBI!,!S MFG.Co . 58 KN E E LAND ST. S£NE FO/? CArnZOGlI£ . . . . · B OSTON, MAS S .  

Are you interested i n  Patents, Model o r  Experimental 
worl, J Our booklet entitled 

WHAT WE DO-HOW WE D O  IT  
wiH b e  sent t o  you on request. 

K NICKERBOCKER MAClIINE WOn KS, Ino. , 
8.10.12 Jone� Street. New York. 

MODELS1CH'CAGO MODEL WO R K S  
17.9 £. MADISON S T  CHICAGO IL L ESTA BLISHED 1887 W 'l l T [  F O R  C A 1 A L O G 0 [  O F"  M O D E L  S I,J P P'L l ES 

A handsomely IIlnstrated weekly. J,argest clr. 
culation of any scientific journal. Terms. ,3 8 
year ; four months, $1. Sold by all newsdealer!!. 

MUNN & CO.361 Broadway. New York DON'T BUY GASOLINe eNGINeS :·T;.�i��:::}£:�¥!:�!�t; 
alcohol engine, superior to any one-cyltnder englneLrevolutionlzing power. Its weIght and bulk are half that or single cylinder engines, with greater durability. Costs 
Less to Buy-Less to Run. QUickly, easily started. vibration practIcally overcome. Cheaply mounted on any wagon. It is a combinatJon portable�tationary or tractIon 
eJlBlDe. SKND >"OR CATALOGU.... THE TEMPLE PUMP CO .. Mlrs .. Meagher and 15th Sts .. Chicago. THIS IS OUR FU'TY·THIRv YEAR. Brauch Office. 626 I' St .. Wssblnlrton. D. 0. 



Rubber Elevator & 
Conveyor Belting 
FOR C O N V E Y I N G  AND L I F T I N G  
BROKEN STONES, COAL, COKE, WOOD 
PULP, GRAVEL, SAND, SUGAR, etc. , etc. 

SPECIAL CONST RUCTION 
EXCEPTIONAL QUALITY 

NEW YO RK BELTING & 
PACKING C O . , Ltd. 

91-93 CHAMBERS STREET, NEW YORK 

CHARTE R 
Statlonarles, Portables, Hoisters, Pump
ers. Sawlnll and Boat Outfits, Combined 
with Dynamos. 

Gasoline,' Gas. Kerosene. 
Send fO'l' Catalogue. 

State Power Needs. 
CHARTER GAS ENG I N E  CO •• Box 1 48 ,  STER L I N G , I L L .  

Sca'lus Ail V&l'ieties at lo
,
WeSt pnces. 8�Bt l{aU,rOad , Track, and Wallon, or, Stock Scales made. Also 1000 useful artICles. including Safe •• SeWIng Machines, BiCYCles. Tools. etc. �ave Money. Lists Free CHICAGO SCALE Co .. Chicago. Ill.  

Prism 
Field ' Glasses 
Field Glasses ought w be 

used more than they, are. 
They are the extra sense !l���a!F���:J. that brings the out-of-reach 
into easy view. 

Bausch & Lomb Prism 

I' �����:r�e::��:ses
di!tr:�� 

fathers as the modern riHe is froth the flint lock. If you travel. 
hunt. -or follow the sports. one of these little E'lasses of giant 
powe� will be worth it. weight in gold to you. 

SEND 'l'O-DAY FOR DESCRIPTIVE CIRCULAR 

B A U S C H  IS L O M B  O P T I C A L  C O .  
Rochester. N. Y. 

NEW YORK BOSTON WASHINGTON 
CHICAGO SAN FRANCISCO 

A WATCHMAKER. Bradt:?; Polytechnic Institute 
or�:ei�: ¥lif:��ent 

Formerly ParsonS Hl!1'Ological Inst. 
Largest and Best Watch School In America 
We teach Watch Work, Jewel�, 

Enp'aving, Clock Work, Optics. 
TUItion reasonable. Board and 
rooms near schoo1 at moderate rates. 
Send for of Information. 

BRISTO L'S 

Recording Instruments 
For lfe���Y:i�y 'f:�rt::!��: and 

J NSURE SA FE & E C O N O M I C A L  OPERATION 
Write for Catalog T. stating conditions 

TH E BR I S T O L  C O . ,  Waterb u ry.  Co n n . , U .S . A  
New York, 1 14 Liberty Street Chicago, 753 Monadnock Building 

Proved Best 
BY 

E v ery Te st 

Mullins 
F i r ep roo f  
W i ndow 

is absolutely fireproof and actually does 
what nO other window can do-it stands 
every 'test. 

Ask for a.n Estimate 
, ot write for our conviucing catalogue. 

, THE W. H. MULLINS CO •• 

203 Franklin Street. Salem, O. 

:�ail:o�k��:a��?r��
i
�iiigh������:�trr: 

grfllew, cornices, etc. 120-psge catalogue of. 
stock designs on request. . 

Scientific American 

EVERY QUAI,ITY DESIRABI,E IN FI,OORING MATERIAI, AND , 
N ONE THAT IS UNDESIRABI,E, IS FOUND IN 

Pennsylvania R\Jbber Tiling 
It i. the most durable flooring obtainable, years of the heaviest 

foot-traffic having no perceptible effect npon it. 
" 

It is seal-close at the joints. making it absolutely water-proof and 
sanitary. It is readily cleaned with soap and. water. . 

It is silent and agreeable to the tread . and offers a safe and certam 
footho ld. ' " 

It is non-<>dorous, a non·conductor of. electricity and non-inflam-
mable. ' ' 

It is adaptable to the most beautiful designs, . appropriate to !lny 
interior, an d  it� colorings are 'ric;h and permanent. 

WHEREVER A PARTICUI,ARI,Y D URABI;E; EI,EGANT AND 
IN EVERY WAY SATISFACTORY FI,OOR IS DESIRED, PENN
SYI,VANIA RUBBER TII,ING SHOUI,D BE SPECIFIED. 

Write for complete data -and
' 

our BOOK OF 
D:E;SIljNS IN COI,OR, mailed free upon request. 

PENNSYLVANIA RUBBERCO., Jeannette, Pa. 
BRANC HES 

New York-16M Broadway. Atlanta, Ga.-l02 Prior St. 
Chicago - 1241 Michigan Ave. Boston-167" Oliver Street. 
Philadelphia-61S N. Broad St. Buffalo-Main and Tupper St. 

. .  . ,  London ':""- 4 Snow Hiil 

S TEA M  USERS 

aatnnow Packing 
The original and only genuine 

red sheet packing. 
The only effective and most 

economical flange packing in ex
istence. 

Can' t blow Rainbow out. 
For steam, air, hot or cold 

water, acid and ammonia joints. 
Beware of imitations. 
Look for the trade mark-the 

word Rainbow in a diamond in 
black, three rows of which extend 
the full lenl!1:h of each roll. 

Manufactured exclusively by 
PEER.LESS R.UBBER MFG. CO. 

1 6  Warren St. ,  New York 

C OLD G ALVAN I Z I N G .  
AMERI CAN PROCE S S  N O  R O YA LT I ES. 

5AMPLES ANo i N FORMATION O N  APPLICAT ION  
N I C K E L 

4ND 

E l ectro· Plat ing  
!pparatnB a D d  lIIaterial. 

THB 

H a n s o n  & V a n W i n k le vo" 
S e 'VRl'k .. N. J .  
28 & 30 S .  Canal St. 

Chlc ..... o. 

The Greatest Pulveri.zing Machine 
in the World 

Jump spark. Perfect lubrica"t-forged ,teel. Connecting rod, broDle. All bea.rings either bronze or best aat.rial and workmanship throughout. .. . •  Co.40 Lieh, St. Detroit, Mich. 

If You Want Cataiol(ue No. 7, 
Say it out lond on a postal card. . It giveS in detail all Inside inform .... 
tlon of the Tool BU"l!ess of the 

G O O O E LL·PRATT C O M PANY 
Nearly 300 elwellent illustrations of 
devices and accessories. DescrtptioDS, 
clear and concise. A perfect book on perfect arti clea and poin ts on war
ranty weights, shlppinll orders and 
list prices. , , ' 

Green:Deld. Mas ... 

Used Wherever Portland Cement is Made . . . . . . .  
OVER 50 PER CENT. OF THE PORTLAND CEMENT MANUFACTURED IN THE 

UNITED STATES TO-DAY IS GROUND IN THE GJ,UFFIN MILL. 

The Griffin Mill pulverizes more cement than the combined output 
cif ail other machines used for this purpose. ' 

" 

Thoroughly tested by continually successful and constantly increas
ing use during the past sixteen years. 
Portland Cement Clinker reduced from � inch to, required fineness 
in , one , operation, with no ' auxiliary apparatus. No other machine 
made will do this. 
Blly the GRIFFIN MILL , and g�t the BEST� It holds the world 

record from every standpoint. 
Send for Catalogue and fun inforlllstion. 

, Bradley Pulverizer Company, 92 State St., Boston 

PerndP�You 'Wdnt To Know THE , MIETZ 
& o';�I:;NOINES 

MONTGOMERY & CO. 
lOp Fulton St; ,  N. Y • City , 

WM. H. BRISTOL 
Electric Pyrometers 
, ' Portoi.lIle ' and Switchboard Forms. 

" �I���:;ge=e.F. G����:!dAtc.; 
gIve satisfaction , Send for circulars. 
W m ,  H, Bristo l ,  4 &  Vesey S t . ,  New Y o rk 

Stat ionary 1 � to 8,0 H .  p , 
Mari n e 3 �  to 1 00 ,H. P .  

U.e K E R O S E N E  and FUEL 
OILS. Direct connected Gen� 
erators. Pumps. Air Compressors • . 
Hoists. etc. Thousands in .use.in 
all part. of the world. 

AUGUST MIETZ 
128·.138 Mott St. , New- York, U.S.A. 

BABBITT METALS. -SIX IMPORTANT 
formulas. ilClENTIFIO AMERmAN SUPPLEMENT 1 1 23. Price 10 cents. For sale by MlHlll &' Co; and all news
dealers. Send for catalollUe. 

BAIR'D' DO LLA R 
,� ,!!!'����Jp�� ful water motor made. ,Sold under 

an absolute "money-back" guar-
antee to develop , 

I 4Acruar PRICE $100 
· , H P  0011 . = 

Attach 10 any faucet. RUII' fan, 
emery wheel. buffiq wheel, milk bottle 

'and ' chimney washer, iewelers' and 
dentiSta· lathes; oewiq machine. waihing mao 
chine. mall dynamo, etc. 

Send money by P.O., or Exprea money Order. Motor senl by 
exp ..... prompdy on receipt. Money back if not .. tUI&<!totJ 
and exactly as represented. Send today. Circular FREE. 

SAIN T CLAIR MOTOR CO. W. M. D ept. 4� Champlain St., Detroit , Mich, 




