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The Editor is always glad to receive for examination Illustrated 
articles on subjects of timely interest. If the photogr�phs. are 
sharp, the articles short, and the facts authentw, the contnb'!t}(�ns 
will receive special attention. Accepted articles will be p81d for 
at regular space rates. 

ENGLISH CARS IN RAILROAD WRECKS, 
The photographs which have b een published of what 

was left of the London and South-Western special, boat 
train after the fatal wreck at Salisbury, furnish addi­
tional proof of the exceedingly light construction 
of English passenger cars. To American eyes, the 
frailty of construction revealed in these photographs 
is truly astonishing. Not one of the many pictures 
which are published from time to time of the more 
serious railroa7d disasters in this country, reveals such 
a complete disintegration of the cars as occurred in 
this Salisbury de,ailment. The strength and security 
of the American Pullman car are proverbial, and it 
will pass through ordeals even more severe than that 
at' Salisbury, with a surprisingly small amount of 
injury. Indeed, it was not so very long ago that we 
published in this j ournal photographs of a car' which, 
after leaving the rails, rolled completely over· down an 
embankment and landed right-side up with no struc­
tural injury that was not quickly repairabie. 

Undoubtedly, the great, strength and weight of the 
American car and the relative· lightness and weak­
ness of the English car are the outcome of the condi­
tions under which the railroad systems of the two 
countries have been developed. _ The vast distances to 
be covered in

' 
America; the impossibility, because of the 

prohibitive cost, of building the pioneer railroads 0'1: 
first-class construction ; the poor character Q{ the signal 
system ; and the consequent frequency and serious 
nature of. the derailments and cOllisions, rendered.it 
necessary, early in the development of our railroads, 
to build the rolling stock of great strength and weight. 
Moreover, the adoption of the swiveling truck placed, 
at each end of the car, as distinguished from the rigid 
axles distributed along the length of the car in the 
English and Continental system, made it possible in . 

America to construct the cars ·of much greater length 
than was possible in Europe ; and with the increase 
in. length, it became necessary to make a- proportion­
ately greater increase in the strength: These two 
causes combined are answerable for the weight and 
strength of the American passenger car of to-day, and 
the development has been pushed to such- a length, 
that . the latest passenger Pullman cars weigh between 
sixty and seventy tons apiece, which is more than' 
the weight of many of the passenger locomotives of- the 
present day. 

In England and on the Continent, development of 
t�e railroads took place after the population haQ: 
grown to a density which guaranteed a heavy freight 
and passenger traffic immediately upon the opening of­
the roads, and warranted the construction of the road· 
bed, track, and bridges, upon a scale ,of· solidity 
and excellence which was impossible in building the 
pioneer railroads or' America. Not only s'o, but early 
in their history, an excellent system: cif safety signals . 
was adopted, and travel was thus rendered relatively 
safe. The excellent roadbed, heavy. track, and com­
parative absence of curvature made it poSsible for the 
English engineers to use the rigid axle and short 
length of car ; hence it was not, necessary to build the 
cars on such massive l

'
ines as here in America. 

English rolling stock has' alw'ays appeared to 
be remarkably light as compared with the roll­
ing stock in America. Thus, in the largest Pull: 
man cars, between 2:14' and 2% tons of dead, weight 
must be hauled for each passenger carried ; whereas in 
the heariest English cars, the proportion will be only 
from l:14to 1% tons to the passenger ; and in the major­
ity of the rolling stock, which is of the' older rigid-axle 
type, the dead weight will- work out at from one-third 
to one-half of a

'ton per passenger. When English rail­
road officials have been charged with building, their 
cars, too light to stand the shock of collision or de­
railment, they have retorted that their rOlling stock 
is not designed· for collision, but for normal operation 
on properly built and operated roads, and that the num­
ber of accidents is so exceedingly small that they would 
not be warranted in allowing the very limited risk of 
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such accidents to impose an unnecessary burden of 
weight upon the cars. They furthermore reply in 
answer to our criticism, that it would be better for 
us to decrease somewhat the weight of our rolling 
stock, which is not only costly to build, but exceedingly 
costly in the wear which it causes upon track, bridges, 
etc., and invest the money so saved in extending our 
block signal service until it embraces the whole of our 
railroad system. 

We are inclined to think that the best type of car 
with respect to weight and strength lies somewhere 
between the over-light English car and the over-heavy 
American Pullman ; and we are· satisfied that the solu­
tion of the problem will be found in the adoption of 
the all-steel system of construction. Up to the present 
time, in the steel cars which have been built for 
various railroads and different classes of service, the 
saving in weight over similar cars made of wood has 
been rather disappointing ; but we are of the impres­
sion that the designers have been over-conservative in 
reducing weights, and have been unduly infiuenced 
by the massive proportions which have characterized 
wooden construction. If  the same scientific analysiS 
of the. stresses to which a railroad car is subjected 
were applied to its design as is used in the deSign, 
let us say, of bridge structures, we believe that a con­
siderable reduction of weight, without any sacrifice of 
strength, would be secured. 

.. .  ' . � .. 
EARLY OPENING OF NEW YORK CENTRAL ELECTRIC 

SERVICE, 
The determination of the New York Central Com­

pany to hurry forward the installation of the electric 
service, at least through the Park Avenue tunnel, is 
highly commendable, and will be exceedingly welcome 
to everyone who has occasion to travel by way of that 
notorious two miles of discomfort. If  one were to 
judge by the apparently backward condition of the 
new terminal itself; it would look as though the open­
ing of the new eleCtric service were yet many years 
removed ; but the company has wisely d etermined not 
to wait upon the completion of the Grand Central 
Station. They propose to complete the excavation of 
the easterly half of the station yard ; ,  create a tem­
porary terminal at the Grand Central Palace, and start 
the operation of trains by electric power over the first 
few miles of road out of the city, just as soon as the 
new power'station at Port Morris is in condition to 
supply the current. 

The time set for the opening of,.. electrical seryice from 
the Grand Central Station to High Bridge on the main 
line; and to Wakefield on the Harlem division, is the 
middle of October. The laying of the third rail and 
placing ·of 'the cables is well on the way to completion ; 
already two of the 85-ton electric locomotives have been 
delivered, and they will be set in service on a stretch 
of experimental track at High Bridge, where the en­
gineers will be broken in to their new duties as motor­
men. 

One hundred and twenty-five steel electric motor 
cars and 55  trailers have been ordered, and the first 
installment will shortly be in the city. At the Port 
Morris power house, one of the turbine generators 
has been put in operatiQn, and another is nearly com­
pleted. By October 15th the divisions from Harlem 
and Wakefield to Forty-second Street will be  in condi­
tion to commence active operation, and as the months 
pasS by, the electrical equipment will be extended, both 
as regards the line and the rolling stock, without wait­
ing for the completion of the great terminal station, 
whose construction can be carried forward without 
interference in the operation of the trains. 

The equipment of the New Haven system is also being 
pushed vigorously ; the concrete piers for the towers 
which will carry the overhead line are nearly all in 
place, and the power station, which is being built at 
Cos Cob to supply the system from Woodlawn to Stam­
ford; is now about one.half completed. The New Haven 
electric locomotives will use the overhead system from 
Stamford to Woodlawn, from which point into the 
Gra'nd Central Station they will take current from the 
third rail of the New York Central system. 

'. ' ... 
THE FIRST FOREIGN SALUTE OF THE AMERICAN FLAG. 

The question raised by a correspondent on another 
page of this issue as to when and where the Americall 
fiag was first saluted by a foreign government, is one '
which has been the subject of considerable controversy ; 
although the actual facts of the case are; and for some 
time have been, well known to careful students of 
American history. It is popularly supposed that the 
first saInte was given .to the American .warship 
"Ranger" when she was under command o{Paul Jones, 
and that the event occurred in-1778. On the other hand, 
it has long been known to' students of· history that two 
years earlier a salute was given to the American fiag 
by the governor of one of. the. Dutch West India islands. 
The confusion has arisen from the fact that prior to the 
adoption of the stars .and stripes as· the national em· 
blem, the colonies had adopted another fiag in which 
the stars did not appear. It was the earlier fiag which 
was saluted in 1776 ; while Paul Jones is quite correct 
in stating that the first foreign salute to the stars and 
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lltripes was given to the little war vessel "Ranger" 
while she was under his own command. 

The necessity for the adoption of a common na­
tional fiag does not seem to have impressed itself upon 
the American colonies until toward the close of the 
year 1775, when a committee consisting of Dr. Frank­
lin, Mr. Lynch, and Mr. Harrison was apPOinted to 
consider this subject. They met at the camp of the 
Colonials at Cambridge, and proposed the adoption of 
a fiag which should retain in the corner the King's 
colors or Union Jack, consisting of the combined 
crosses of St. Andrew and St. George, thereby repre­
senting the still recognized sovereignty of England; 
but that the field of the fiag should consist of thirteen 
stripes alternate red and white, which should be em­
blematic of the union of the thirteen colonies against 
the tyranny and oppression of the King. The new 
fiag was adopted, and it was first hoisted on January 
2, 1776, the event taking place at the Continental camp 
at Cambridge. This fiag is known as the Continental 
Union fiag. 

The first vessel to receive a salute for the Con­
tinental fiag from a foreign power was the little brig 
"Andrea Doria," commanded by Capt. Robinson. This 
vessel was purchased prior to the adoption of the new 
national emblem, and she had seen active service un­
der Nicholas Biddle. In September, 1776, she sailed from 
Philadelphia for the island of St. Eustatius,. to take 
aboard a cargo of arms. On her arrival at that port on 
November 16, 1776, she saluted the Dutch fiag, and her 
salute was returned by the governor, De Graaff; with 
thirteen guns, corresponding to the thirteen States. 
The gallant governor bid fair to pay dearly for his 
enthusiasm ; for Mr. Christopher Greathead, who com­
manded the British island of St. Kits, hearing that a 
certain North American vessel had been supplied at 
St. Eustatius and had saluted the Dutch fort of 
Orange, and that the fort had replied, remonstrated 
against this insult to his Britannic Majesty. Proofs 
of this salutation were sent to Sir Knight York, 
English Ambassador to the Dutch Republic, and he 
laid them before the high and mighty States General, 
and demanded a formal disavowal of the salute and the 
discharge and recall of De Graaff. The governor was 
cited to appear before the States General ; but he 
delayed dOing so, and when he eventually reached 
Holland in 1778, France had acknowledged the inde­
pendence of the American colonies, and other nations 
soon followed. The offense of De Graaff was no longer 
a solitary one, and tbre· complaint against 11im was lost 
sight of and forgotten. 

In 1776 a pamphlet was published in Concord, N. H.,  
entitled "The Stars and Stripes the Flag of the United 
States of America-When, Where, and by Whom was 
it First Saluted," in which the writer proves the fact 
of the salute in the West Indies, and speaks of it as 
a "salute of the stars and stripes." This, as we have 
shown above, was an error, the stars not having been 
added to the fiag. until the following year. 

It was on June 14, 1777, that the American Congress 
resolved that the fiag of the thirteen united States 
should consist of thirteen stripes alternate red and 
white, with thirteen stars, white in a blue field, repre­
senting a new constellation. 

Paul Jones claimed that it was his good fortune 
to be the first to display the stars and stripes on, a 
naval vessel, and it had previously been his to hoist 
with his own hand the "fiag of America" on board 
the naval vessel "Alfred." He was appOinted on June 
14, 1777, to the command of the "Ranger," which car­
ried a battery of sixteen six-pounders. He crossed the 
Atlantic, and on entering Quiberon Bay, on the 14th 
of February, 1778, he saluted the French fieet under 
Admiral La Motte Piquet, and received in return a 
salute of nine guns. This was the first fordgl1 salute 
of the stars and stripes ; and the subject has been 
commemorated in the paiuings and engravings with 
which the public is generally familiar. 

' .... p .. 
THE PRODUCTION OF PRECIOUS STONES IN 1905, 

While the United States may never lead the world 
in the production of gems, the value of its output of 
precious stones in 1905 reached the very respectablo 
figure of $326,350. 

The largest output is from the sapphire mines, the 
yield of which amounted ·to $125,000. Next in value 
are the turquoise, quoted at $65,000. .Then. cOllle the 
tourmalines worth $50,000. Peridots, 

'
crystal quartzes, 

and miscellaneous stones are accredited with a value 
of $10,000 each. The' production of aquamarines is 
valued at $6,000, of kunzite, gold quartz, chrysoprase, 
silicified WOOd, and garnet at $5 ,000 each, of smoky 
quartz and chlorastrolite at $3,000 each, of amethyst, 
agate, pyrite, malachite, anthracite, and catlinite at 
$2,000 each, of moss agate at $1,500, of beryl, rose 
quartz, Amazon stone, and arrow points at $1,000 
each, of topaz, utahlite, and mesolite at $500 each, of 
fossil coral at $250, and of dumortierite in quartz 
at $100. 

Mr. George F. Kunz, who has prepared a report en­
titled, "The Production of Precious Stones in 1905," 
which will soon be published by the United States 
Geological Survey, is authority for these figures. 



JULY 28, 1906. 
THE HEAVENS IN AUGUSl'. 
BY HENRY NORRIS RUSSELL, 1'II.D. 

Two eclipses occur during the present month, both 
of which are visible in the United States, though 
neither of them is observable on the Atlantic coast. 

On the morning of August 4 there is a total eclipse 
of the moon. She first enters the earth's shadow at 
6 : 10 A. M. (Eastern standard time ) .  At 7:09 she is 
completely immersed in it, and does not begin to come 
out till 8 :  51, nor get quite clear till 9: 50. 

As the moon sets at 5 A. M., none of these phe­
nomena will be visible in New York ; but when we 
transform our Eastern standard time into Mountain 
or Pacific time, we see that dwellers in the Rocky 
Mountains will see the moon set partially eclipsed, 
while the inhabitants of the Pacific coast will be able 
to watch the complete disappearance of the moon into 
the shadow before she goes down. 

The whole eclipse will be visible throughout the 
Pacific, in Alaska and in the Philippines, and its later 
phases in China and as far as India. 

This eclipse is remarkable for its long duration, 
which is due to the fact that the ·moon goes almost 
exactly through the center of the earth's shadow, and 
so crosses it where it is broadest. 

On the afternoon of August 19  there is a partial 
eclipse of the sun, which 
is visible in the northwest-
ern corner of the United 
S t a t  e s, in Washington, 
Oregon, and I daho, while 
in Montana the sun sets 
eclipsed. Only a s m a  11 
portion of the northern 
edge of the sun is  ob­
scured. 

The eclipse is  also vis­
ible in British Columbia 
and in most of Alaska, and 
throughout the polar re-
gions generally. 

THE HEAVENS. 
Our map shows the prin­

cipal. evening constella­
tions. The very bright 
w h i t  e star almost over­
head is Vega, the brightest 
in the Lyre. The star fJ 
Lyrre, southeast of it, is 
a remarkable v a r i a b 1 e, 
which at brightest is just 
about equal to its neigh­
bor, "I, but runs down to 
ab o u t one-third of its 
brightness every t w ei v e 
d ay s, with a. less pro­
nounced minimum between 
times. A few n i g h t s' 
watching of the two stars 
will satisfy any one of its 
variability. 

Scientific Amerlca.n 
Libra are low in the southwest. The Great Bear fills 
almost all the northwestern sky. Of the circumpolar 
constellations, the Dragon and the Little Bear are 
above the Pole. on· the left. Cepheus aJld Cassiopeia 
are on the right, and the inconspicuous Camelopard 
is below them. 

THE PLANETS. 
. Mercury is evening star before the 12th, and morn­

ing star after that date, and is well visible only in 
the last week of the month, when he rises about 
4 A. M. He is in -Cancer, far from any conspicuous 
star, and is himself uncommonly bright, and so should 
be easily seen. 

Venus is evening star, setting at about 8: 30 P; M. 
all through the month. Mars is morning star, but is 
still too  near' the sun to be easily seen. 

Jupiter is likewise a morning star, and' rises about 
1 :  30 A. M. in the middle of the month. Saturn is in 
Aquarius, approaching opposition, and rises at 8 P. M. 
on the 15th. 

Uranus is in Sagittarius, and can easily be fOllrid by 
aid of the star A. Sagittarii at the end of the handle of 
the Milk Dipper. Early in t.he month it is exactly 
due north of this star, at a distance of a little less 
than two degrees. It is moving westward, but covers 
only about half a degree during the month, and soon 
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original in the Selden car in 1879, when Mr. Selden 
filed his application, was the casting of the three 
working cylinders, the three air cylinders, the crank­
case in one casting, the crankshaft, one piston in one 
working cylinder and one air cylinder, and the yoke 
connection of that piston to one of the cranks. Every­
thing else was new, and does not date back earlier than 
about last October . 

Ignition in the original engine was effected by a 
constant flame burning on the gauze in the combustion 
chamber. This small flame was fed by air from the air 
tank through a l ittle hole made in the air inlet valve, 
which little hole was always open. The charge burned 
as it came in and passed through this gauze on which 
this flame was burning. In  the exhibition the other 
day, according to Mr. Selden's testimony, he used 
electricity to light that flame, and said he might con­
tinue a constant sparking to insure the fiame not go­
ing out. The electrical ignition was a mere substitute 
for lighting this fiame through the exhaust pipe after 
the cylinder was filled with combustible. The electri­
cal ignition was by sparks passing between an insu-
lated terminal and the wire gauze, so that the return 
line. of the current was through the engine body. 
This engine will not develop over an effective half 
horse-power on driving the car at ten miles per hour 

with 20 pounds traction. 
It  is  doubtful if, froI)l 

the· patent specifications 
together with what was 
known in the art before 
1879, an' operative engine 
and car· could have been 
made without instructions 
which are not found in the 
speCifications. 

An obscure line in the 
drawing of the patent ii'! 
interpreted without a word 
in the specifications to say 
what it is or what it will 
do, as. a so-called wicket 
valve, which is said by Mr. 
Selden in his testimony to 
be novel with him. No 
one fro:n:t the patent could 
know what it was or what 
it would do, nor would 
anything be found in the 
art in that relation which 
would give any light on 
that subject. 

The small star shown 
on the map to the north-· 
east of Vega is double, 
easily seen with a field­
glass. A fair-sized tele­
scope shows that each of 
the pair is again double. 
B elow Lyra is Cygnus, the 
Swan, a very fine constel­
lation. The cross formed 
by the- flve stars a, {J, y, e, 
and fJ cannot be mistaken 
for anything else in the 
heavens. Between a. and 
{J are two small stars, of 

In the map, stars of the first magnitnde are eight.pointed; second magnitnde,.six·pointed; third magnitnde, ftve-pointed; fonrth magnitnde (a 
few), fonr-pointed ; ruth magnitnde (very few), three'pointed, conntiDg the points only as shown In the solid outline, without the inter­
mediate lines signifying star rays. 

The patent is therefore 
misleading, as the engine 
would, according to Mr. 
Selden's testimony, not op: 
erate effectively without 
the presence of that valve, 
which is not described 
and can only be consider· 
ed illustrated by a forced 
interpretation of the draw· 
ing, which no one would 
guess from looking at it. 
This is more than confirm· 
ed by the fact that Mr. 
Bentley, the . complainant's 
expert, in his testimony in  
the  case, interpreted the 
lines as the gauze and 
nothing else. He did not 
discover that there 'was 
any valve illustrated in 
the drawing in that posi· 
tion. Mr. Selden has tes-

which the southernmost is a flne, but difficult, naked­
eye double, while fJ Cygni is one of the finest tele­
SCOPic double stars in the whole sky. 

South of Cygnus is Aquila, the Eagle, with the first­
magnitude star Altair. The line of three stars of 
which Altair is the middle points downward toward 
the two principal stars of Capricorn us, the Sea Goat, 
both of which are double, one to the naked eye and 
the other to a field-glass. Pegasus, Andromeda, and 
Aquarius ( the Water-Bearer) are all rising, but can 
be seen better later ori. 

In the south we �ail see Sagittarius, the Archer, and 
Scorpio, the Scorpion. The latter is very well shown 
on, the map, but the. former is by no means satisfac· 
tfotily delineated, as several stars which are pretty 
Q(),nspicuous to the naked eye have been left out. Its 
most conspicuous figure is the Milk Dipper, composed 
of the stars A,�, and (5, with two others. Lying as it 
does right in the Milky Way, it can easily be found 
without the map, 

The extensive groups of the Serpent and the Ser· 
pent-Bearer lie higher up, and above them, right over­
head, is Hercules. To' the westward is· the Northern 
Crown (so called because there is a Southern Crown, 
south of Sagittarius). Below this is Bootes, the 
Herdsman, with the bright star Arcturus. Virgo and 

after begins to retrace its path. 
riSing at about 2 P. M. 

THE MOON. 

NePtune is in Gemini, 

Full moon occurs at 8 A. M. on the 4th, last quarter 
at 10 P. M. on the 11th, new moon at 8 P. M. on the 
19th, and first quarter at 8 P. M. on' the 26th. The 
moon is nearest us on the 27th, .and farthest away 
on the 12th. She is in conjunction wita Uranus on 
the 1st, Saturn on the - 6th, Jupiter' on the 15th, Nep· 
tune on the 16th, Mercury and Mars on the 18th; Venus 
on the 23d, and Uranus again on ilie 29th. 

Princeton Observatory. 
. .. ' . 

THE ORIGINAL SELDEN, ltASOLINE AUTOMOBILE AND 
ITS BEARING ON THE PATENT LITIGATION. 

Recently, in the course of the trial of the famous 
Selden patent case (this patent is supposed to be a 
basic one covering the use of a clutch between the en· 
gine and the road wheels of a gasoline automobile) 
the plaintiff placed on exhibition the original· machine 
said to have been constructed by George B.  Selden in 
1877. This primitive automobile has a horizontal 3-
cylinder engine capable of developing only half a horse­
power and of driving the car 10 miles an hour. I n  
�ommenting upon it, counsel f o r  t h e  defendant claimed 
that all there was in the present machine that was 

tified that this valve is an 
essential feature. If this is so, he has withheld from 
the public knowledge regarding an essential feature 
in his patent, and has not disclosed completely his 
real invention. According to the law this alone wO)lld 
invalidate the patent. 

•••••• 

The raisin production of California for the last 
decade has been about 895,000,000 pounds, an annual 
average of 89,500,000 pounds. The shipments' of Cali. 
fornia·grown grapes to States farther east for the 
last ten years have amounted to 10,482 cars, or about 
251,568,000 pounds, an annual average of 25,156,000 
pounds. In 1903, on account of the short crop in the 
Eastern States, the shipments were greatly increased 
there having been over 1,800 cars shipped. In 1904 
more than 1,450 cars were shipped. About 50 per cent 
of the grape crop in California is converted into wine 
and 35 per cent. into raisins, while 15 per cent is 
shipped as fresh grapes. 

...... 

On July 13 Loring Coes died in Worcester, Mass., at 
the age of ninety-four. He was the inventor of the 
hand-screw wrench which is named after him. Despite 
his great age; he was still actively engaged in manu­
facturing. 
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GALVESTON-A CITY BUILT UPON SAND. 

BY LINDON W. BATES, JR, 

The city of security has been traditionally 
the one whose foundations have been buried 
within the rock. It remained for Galveston 
to establish 't new order, and proclaim her­
self the city of safety whose foundations are 
not sunken, but raised high, and whose trust 
is set not <in rock, but on sand. And sand 
is both the material and the moral basis of 
this civic home, won at such cost from the 
sea. It is character "sand" that has armed 
the city against the Gulf, and, set a solid 
rampart to shield her whole seaward face. 
It  is this that has secured the two monster 
jetties reaching oceanward like two weI· 
coming arms-jetties which dwarf those of 
Cherbourg and of Dover. It is the '�sand" 
of her sons that has raised her finances from 
disaster prophesying bankruptcy to a place 
as high as any in the Union. 

Of the storm that swept her in 1900.not 
a trace remains, save in the memories of the 
inhabitants ; and with the backing of a con. 
crete wall, there is being heaped in eleven 

GALVESTON 
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hundred miles an hour. The water was 
steadily rising. It  rose five or six feet al­
most in a j ump at about 7 o'clock. Wave 
after wave rolled in, and encountered a cur­
rent from the bay. The two met, turned, 
and in a sweep across the front carried along 
houses, animals, street cars, telegraph poles, 
everything, in utter ruin. Great beams and 
railway ties were lifted by the stream and 
driven like battering rams into dwellings 
and business houses. Night came on with 
apparently no abatement in the violence of 
the storm. But about 10 o'clock in the eve­
ning the wind died down suddenly, and the 
water fell with amazing rapidity.' Within a 
half hour after the subsidence began, it had 
fallen two feet. By daylight the streets 
were clear. But what a scene of desolation 
was revealed by the dawn! j'" 

Map of th' Imp ... .,m,nt', 

o The bridges across Galveston Bay, th eir one connection with the main-
land, had been utterly wiped ('ut, so that no news could be sent to the l 

J\ 'Y. NOTE. \) A'OOTTEO P(!RTlOH TOBE DREDGED. 
8'8lACl(frJRTIOH, TOREFIl/ED. 

outer world of the situation in the town. Drinking water and food failed. 
The debris of houses, furniture, bodies of men, horses and cattle, and all 

million cubic l'.ards more to raise the grade L-;�=.::.I1Z� ____ "-::::"" _________ .J 

manner of wreckage, was everywhere. A freighter of 10,000 tons was cast 
high and dry upon the city docks. The residence district of the sea front 
was swept away. Six thousand lives, a sixth of the city'S population, were 

Oue of the Dredgers Filling Its Hoppers with Sand Taken from the Government Channel, Thus Improving 
It and Simultaneously Raising the City. 

. 

lost. A broad white strip of newly-made beach, three 
miles long and four blocks deep, lay· swept absolutely 
clean of a sign of a dwelling. Behind this was the 
bulwark of flotsam and jetsam, forty feet high in 
places, which piled up and saved the center of the city 
from the full sweep of the waves. 

A l eading Galveston newspaper, the year after the 
storm, . analyzed the financial status of the city. It 
reached the conclusion that the utmost which could be 
done for safeguarding would be to drive a double row 
of piles along the beach in front of the city. It 
even doubted if, with the great losses sustained, there 
could be ventured the $400,000 bond issue needed to 
pay for this public work. A double row of piles! 
$400,000 bonds to pay for them ! This was the utmost 
I hat the city was deemed able to bear. Yet the men 

(Oontinued on page 66.) 

beyond all fear of future flood. On the 6th of September, 1900, the 
weather report from the Gulf Islands signaled a storm advancing upon 
the coast of Texas. Then the storm center drifted out of observation 
into the great Gulf of Mexico. Two days passed, during which the 
people of Galveston went about their ordinary duties with scarcely a 
thought of an impending danger. There had heretofore .been periodic 
storms, some of them doing considerable damage in tlie lower wards 
of the city. The older inhabitants bore in mind the one of 1875, in 
which a large part of.. the oc.eanward side of Galveston had been sub­
merged, and the water had reached nine and one-half feet above sea­
level. The milder affair of 1886 was also recalled, with its high-water 
mark of nine feet. Many who realized ·the unprotected nature of the 
town had sounded unwelcome warn ings. It was shown how absolutely 
undefended was the residential section of Galveston, in many places at 
an elevation of only three and one-half feet above the sea, while

' 
the 

highest part of the city was elevated only nine feet. At 2 A. M. Satur­
day a strong wind started from the north, accompanied by a heavy fall 
of rain and a rising tide. By 5 o'clock in the afternoon the storm had 
swept in and had burst with all its fury. Before the recording apparatus 
had been carried away, it registered the velocity of the wind as one 

'i'he" Holm" Commencing to Dig the Distributing Canal. The Sea WaH IS on the Left. '.I.'JlIl 
Canal Pierces the Heart of the Town. The Dred,!!,'el's Steam up It and Discharge 

Their Loads under the Hou8e8. 

In Raising the City All the Houses Are Elevated on Stilts and the Dredgers J<'HI 
nnuel' Thf1m. The White l\lark on the Telegraph Pole Shows the Final Grade. 

The Dredger" Leviathan" in the Vanal, Showing the Undecked Hoppei' 
Space. 

GAJ,VESTON-A CITY BUILT UPON SAND, 
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THE WINNING CAR OF THE GlJAND PRIX, AND THE 

NEW DETACHABLE RIM. 
BY THE PARIS CORREHPONDENT OF THE SCIENTIFIC AMERICAN. 

As the winner of the Grand Prix, the new Renault 
car naturally claims the larger share of our attention. 
But even from a technical standpoint, the machine is 
worthy of more than pass-

Scientific American 
regularly maintained. A liquid braking system was 
finally devised, a rod being connected with a piston 
which plunges in the gasoline, acting as a dash pot. 
This method of regulation makes the carbureter quite 
automatic, and effects a saving in fuel consumption. 
No trouble was experienced with this carbureter duro 

cause them to leave the road, so that the entire ma­
chine sometimes appears to flutter along. Inasmuch 
as under such conditions all the wheels are not likelY 
to touch the ground, an axle having a differential is 
actually at a disadvantage. This, of course, applies 
only to high speeds. The new four-cylinder Renault 

motor has little to offer in 
the way of novelty. One of 
the lightest of the series, it 
was designed for 105 horse­
p o w e r. Its bore is 6.6 
inches and stroke 6 inches. 
All the valves are cam-oper­
ated. A separate r;; h e e t­
metal water jacket is em­
ployed. Ignition is effected 
by magneto and spark plug. 

ing notice. In the views 
wbich are herewith pub· 
lished, it  will be seen that 
the main novelty is the po­
sition of the radiator. In­
stead of lying in front of 
the motor as usual, it is 
carried at about the middle 
of the chassis and in front 
of the driver's seat. With 
the radiator placed in the 
rear, the motor is well 
cleared in front, with the 
result that it is left entirely 
uncovered, and that inspec­
tion and repairs are more 
easily effected. The trans­
lation of the radiator to the 
rear has the effect of taking 
some of the load off the 
front axle, so that the car 
is enabled to round curve:, 
more readily. Furthermore. 
it is easier to carry out tlw 
gravity water-cooling meth· 
od. During the race, the 

The New Four-Cylinder Reuault, Wiuner of the Graud Prix. 

The speed-changing b o x  
just back of the radiator 
consists of a cylindrical 
case, and embodies the well­
known features of the Ren­
ault system, which have al­
ready been described in 
these columns. Back of the 
s p e e  d - changing box is 
mounted a brake w h e e l. 
Then comes an aluminium 
case containing the joint of 
the main transmission rOd, 
which passes through the 
rear axle. Here we also 

motor of the Renault car gave no trouble because of 
overheating, and Szisz, the driver, was not obliged to 
replenish his water tank during the whole course. 

The new radiator is made up of small, round copper 
tubes piled up vertically on a system somewhat simi­
lar to that of a steam-engine condenser. In designing 
such a radi­
ator, the cor­
r e c t relation 
between t h e  
diameter 0 f 
the tubes and 
the air current 
which passes 
through them 
must. be ascer­
tained. 

ing the race. Specially to be remarked in the new 
racing car is the absence of the differential on the reat 
axle. The universal joint rod extending from the 
front of the car is geared to the axle by a simple pair 
of pedal gears. This rather unusual method of driv­
ing was found to be a great success in the race, and 

n o t  i c e  the lubricating oil 
tank. A special pump for oillng is used in connec­
tion with it. to feed each of the motor bearings. From 
the bearings the oil passes to the crank heads of the 
motor. 

To finish the descriIJtion of the Renault car, we may 
mention the use of a new hydraulic dash-pot device 

f o r  checking 
the vibration 
of the chassis. 
T h i s is de­
signed S 0 m e­
what after the 
manner of the 
recoil- cyliJ;tder 
brake used on 
high - p o w e r  
guns. 

Descri p t i  0 n 
of the 0 t h e  r 
c a r  s will be 
found in t h e  
current S u P­

PLEMENT. 

The carbu­
reter which is 
u s e  d on t h e 
radiator of the 
car is of the 
new automatic 
type, w h i ch 
gives g r e a  t 
latitude of feed 
and avoids all 
heating_ The 
principle of 
the carbureter 
is simple. A 
light m e t  a I 
disk is placed 
in the i n  l e t  The Detachable Rim Used on the Renault. Ready to Apply an Inflated Tire. 

The Renault 
car is among 
those w h i c h 
u s e  d the re­
movable s y s -
tem of wheel 
rims, perhaps 
the only truly 
striking novel­
ty which t 11 e 
G r a n  d Prix 

pip e, a n d  
works back and forth so as to regulate the extra sup­
ply of air. A certain space is left between the disk 
and the inner surface of the pipe, so that a given 
amount of air can pass by the space. 

When the suction strokes of the motor are timeli 
somewhat apart, the movement of the disk must be: 

is an example of the special modifications which the 
present high speeds are likely to bring about when 
the design of the car is carefully selected to meet the 
actual conditions. In racing, .the wheels of an auto­
mobile do not always adhere to the ground. On the 
contrary, a slight obstruction, such as a pebble, will 

brought forth. 
The invention had been kept secret before the event 
by Michelin and the other constructors who had fitted 
it upon the cars. In some cases, such as the Fiat and 
the !tala, it was used upon all four wheels, while 
other racers employed it only on two wheels. The 
cars equipped with this system were at a decided 

l'orward l'art of the Car, Showing Position of Radiator. The Engines and Radiator ot' the Car. 
THE RENAULT CAR WHICH WON THE GRAND PRIX, AND ITS DETACHABLE RIM. 

Photographs taken by the Pari� CorrEspondent of the SCIlINTlFlC AMERl(1AN. 
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advantage. On the other hand, no one knew before 
the race just how the detachable rim would bear u p  
during a severe race, so that those who h a d  pinned 
their faith to the new system were running not a little 
risk. That the new rim has come to stay, there can 
be no doubt.. But whether there is an actual saving 
of time in renewing the tire, is  as yet a moot point. 
Those who

' 
did not win claini that it was because their 

more successful competitors €:mployed the new system, 
while the winners, on the other hand, maintain that 
the invention effected merely a saving of work, but 
not of time. During a visit to the Renault factory, 
I had the good fortune to meet Szisz, who gave me his 
opinion of the detachable rim. "It is certain," he said, 
"that the new rim is a great - improvement, and that 
we may henceforth expect to find it in all , races. In 
the Grand Prix it did not save as much time as some 
claim. Its chief merit lies in the readiness with which 
it can be removed and applied. There is nothing of 
the hard work which the old method entails. When 
working in the hot sun and without - assistance, as 
was required by this year's rules, it is evident that the 
detachable rim is a boon. But so far as actual time 
is concerned, I believe that an ordinary tire can be 
renewed in five minutes by experienced men. It took 
me just four minutes to renew the removable , rim. 
There is no jUstification, therefore, in claiming a great 
saving of time." 

In the accompanying views, which were taken on 
the rear wheels of Szisz's Renault car, which was the 
winner, the principle of the detachable rim is clearly 
shown. Two systems were used-the M. L. and the 
Vinet. 

According to the system of the Societe des Jantes 
Amovibles M. L., on the outer edge of the road wheel 

are imbedded six bolts projecting about three-quarters 
of an inch. The detachable steel rim has the flanged 
edges of an ordinary rim. Six projecting ears are 
riveted within the circumference of the ritn and near 
its outer edge. Each of these eare is drilled to fit the 
bolts projecting from the face of the wheel. The tire 
is fixed on this rim, the air tube inserted, and in­
flated exactly as in an ordinary wheel. The rim is 
then slid on the road wheel, the bolts on the wheel 

CROSS SECTION OF VINET RIM. 

passing through the ears on the rim and held in 
position by nuts. Provision is made for the projecting 
valve by a notch cut in the wooden rim. As a fur­
ther security against creeping the ears are counter­
sunk into the wooden and metal rims of the wheel. 
The surface of the rim coming in contact with the 
felloe consists of two steel rails machine finished, with 
a groove between them, in which are imbedded the 
nuts holding the valve on its seating and the bolts of 
the leath er cover on which the air chamber rests. 
Being flush with the level of the rails, it is impossible 
for the bolts to work loose. 

The Vinet consists of a double rim, one part being 
fixed on the wheel and the other bearing the tire be'ing 
detachable. As shown in the accompanying diagram, 
the flat steel rim, B, encircling the road wheel, H, car­
ries on its interior edge a ridge, 0, against which is 
pressed one edge of the detachable rim, M M. This 
latter has only to be slid onto the wheel, the diame­
toc of the wheel being about four millimeters less 
than that of the rim in order to make the operation 
easy. Five or six projections on the detachable rim 
fit into indenta!ions on the fixed rim, preventing one 
rim from revolving on the other. The rim placed in 
position, a steel ring, E, split to facilitate mounting 
and having one of its faces beveled to fit against the 
face of M M, is placed over the six projecting bolts 
on the wooden rim and held in position by nuts, L. 
To dismount a tire it ' is only necessary to unscrew the 
nuts, L, take off the split ring, E, and withdraw the 
rim and tire, M M. A special short valve has to be 
employed, not projecting beyond the false rim, M M. 
To inflate the tire it is necessary to dismount it. An 
improved model is now being made in whiCh the fixed 
rim of wood and metal is pierced to allow of the pas­
sage of a prolongation of the valve, screwing into t':!.:l 
valve imbedded within the false rim. By this means 
it would not be necessary to dismount the rim to 
inflate the tires. 

, All the cars employing these rims in th3 Grand Prix 
race carried two spare tires completely inflated. The 
weight limit of 1,000 kilos, however, prevented several 
competitors from adopting them, and the private objec­
tions of drivers may have been a determining factor 
in other cases, 

Clement Bayard and Vulpcs cars were fitted with 
either Vinet or M. L. rims, while other firms having 

Scientific American 
given them extensive trials were Darracq, Renault .  
and Brasier. The !tala, driven by Baron de Caters, 
stuck to fixed rims. 

. . .  , .  
GALVESTON-A CITY BUILT UPON SAND. 

( Oontinued from page 64. )  

o f  Galveston have built a solid concrete sea wall, fout: 
and a half miles long, at a cost of $1,500,000, and have 
paid for it in cash. They have backed the wall up 
with 100 feet of solid filling ; they have issued and 
floated bonds eagerly seized in every market to the 
value of $450,000, as an incident to the work, and are 
now raising the greater portion of the city to an 
average height of 14% feet above sea level at a cost 
of $2,200,000 further. 

The sea wall was advertised, was contracted for, 
and was started. It required faith and courage, the 
type of courage that characterized the men of Valley 
Forge. But each day the solid wall crept farther along 
the Gulf front, until at limgth it stretc�ed four and a 
half miles, gUarding the whole - corporate length to its 
outer limits. And on top of this the city has undertaken 
a task unknown - in history, but which is now one-third 
completed-to lift itself bodily above the flood line. A 
district as large as all that part of Manhattan below 
Houston Street is  being raised to a height in places 
fifteen feet above its present level . It  was not an 
open country or a tract of waste land which was to be 
lifted ; it was the major part of an active, vigorous 
town, the most important business center of the South­
west. Street-car lines, gas pipes, water mains, houses, 
churches, all the complex mechanism of a metropolis, 
had to be elevated an average of seven feet above the 
old grade. No less than eleven million cubic yards are 
needed to complete this work. 

Eleven million cubic yards ! The quantity conveys 
no definite idea to most. What it really meant for 
the Gulf City to undertake this work may be realized 
from comparisons. Galveston is the second export 
City of the United States. During the last fiscal year, 
1905, there cleared here for both United States and 
foreign ports, vessels of a total of 1,762,478 net reg­
istered tons. This tonnage is an equivalent of 1,828,000 

cubic yards. I f  every vessel clearing from the port 
of Galveston last year had been loaded with sand to 
her full net tonnage capacity, the amount carried away 
would be less than one-sixth of what is being used In 
raising the grade. The material required would make 
five pyramids as large as that of Cheops. If every 
vessel flying the American flag were required to bring 
one full cargo of sand, it would take three trips of this 
great fleet to meet Galveston's need. This is the mag­
nitude of the public work that the city of less than 
40,000 souls has undertaken with no outside aid, save 
the retention of its own State taxes for seventeen years. 

The solution of the problem of raising Galveston 
was an engineering feat. No tool in America could 
accomplish the work within the city's resources, and 
hauling material by rail cost $ 500,000 more than the 
municipal tax limit would allow. - Suction dredges could 
not pump the three miles into the heart of the town. 
The solution lay in the radical proposal of driving a 
canal into the heart of the City and using self-pro­
pelled dredges but recently introduced in Europe, which 
could take their loads from the ship channel, steam up 
this canal, and discharge the material under the 
houses and through the streets. 

The operation of these engineering Titans possesses 
a certain interest. They steam over or' alongside a 
sandbank. The main engines actuate a large centri­
fugal pump, whose function it is to take up material 
and discharge it into the hoppers. "Kriesel pompe," 
or whirlpool pump, was the name given it by the old 
Prussian pioneer who first applied this prinCiple to 
hydraulic dredging. The pump forms a small mael­
strom, sucking up into the interior of the dredge sand, 
mud, etc.,  with eighty to ninety per cent of sea water. 
Then with a .full load of hundreds of tons the dredge 
steams across the navigable channel, up the temporary 
canal, and pipes the mixture onto the lots and ap­
pointed streets. 

Two years more will see the accomplishment of this 
great undertaking. The sea wall will withstand the 
fury of the wildest storms. The raising of its grade 
will lift the city above the danger point of the highest 
floodS. The incubus which has for so long over­
shadowed this entrepot of the Southwest will vanish. 
Galveston's legitimate future will have to its realiza- . 
tion no vital barrier. 

As to what that future holds, it is hard to place a 
limit. The natural potentialities of the location loom 
up prominently, and entail consequences which are un­
avoidable. A marked similarity to New York harbor 
impresses one entering Galveston Bay from the 'Gulf. 
Twist Galveston Island around so that its length 
points out between the jetties, and the similarity is 
very strong. The long, narrow peninsula, BQlivar Point 
corresponds roughly to Brooklyn. Texas City answers 
to Jersey City. Each place is the nucleus of a larger 
growth and of future extensions. 

But New York is only one of several ports on the 
Atlantic coast tapping the Northern States and the 

JULY 28, 1906. 
West by the lake route. Galveston may be fairly 
ranked as the one really good seaport west of New 
Orleans. This means that there can be accurately 
classed as directly tributary, virtually all the territory 
beyond the belt of the Mississippi steamboat competi­
tion. It includes practically all of Texas, Oklahoma, 
Indian Territory, Kansas, Colorado, Arizona, and New 
Mexico. In the natural course of events, all foreign 
commerce to and from this district, and most of that 
with the Atlantic Eastern States, will go via Galves­
ton. Now, Texas alone 

'has an area greater than that 
of New York, Pennsylvania, Ohio, I llinois, and Iowa 
combined. It  includes 170,000,000 acres, ranking in 
fertility well up with that of these older States. Its 
population is only 3,500,000. It is as inevitable as the 
law of gravitation that this area will be filled sooner 
or later with a population many times greater than it 
now has, and this means so much more commerce 
to pass through Galveston's port. 

. .  , .  
The Action of KadlulD on Gems. 

A. Miethe, the author of a paper on the coloration 
of gems by radium rays, published in Ann. d. Physik, 
studied the action of these rays on a large number of 
gems, and found that many of them are influenced by 
the rays. 

No general principles can be indicated, except that 
the more transparent gems show a greater tendency 
toward coloration than the opaque or highly-colored 
ones. Miethe used a preparation of 60 milligrammes 
of radium bromide. A colorless diamond from Borneo 
was colored a light yellow after eight days, and a 
decided lemon-yellow after another eight days. On 
heating the diamond to 250 deg. C. the yellow color 
was diminished, but it could not be entirely got rid 
of even at a red heat. A colorless Brazil diamond 
showed no coloration. A peculiar behavior was shown 
by a pale blue sapphire from Ceylon. After only two 
hours' exposure to radium bromide it showed a color· 
ation, green at first, then light yellow, and after a few 
more hours, reddish yellow. After a fortnight it was 
a dark yellow approaching chestnut. The color could 
be got rid of by heating, but the light yellow color 
always returned on cooling. Rubies show no change, 
and tinted tourmalines very little. Brazil tourmalines 
slightly colored green and pink respectively at one end 
acquired the same color at the colorless ends on ex­
posure to radium. This coloration took a day or two 
to appear. 

• • • • 
The Search for Diamo nds. 

Never before in the history of the United States has 
there been such a demand for diamonds as there was 
in 1905. Large quantities were imported, but the 
country produced none. In  1903 it produced diamonds 
to the value of $50, in 1901 it had an output worth 
$100, in 1900 its production was valued at $150, anp. in 
189 9 '  the country boasted native diamonds to the 
value of $300. . Diamonds have been discovered in the 
United States in four different regions, but their 
actual place of origin is in every case unknown. All 
have been found in loose and superficial deposits, and 
all accidentally. It  is not at all improbable, however, 
that some day the original sources of this queen of 
gems may be discovered. 

The high price of diamonds has made the recent 
search for these precious stones in the United States 
and Canada keener then ever before. A careful watch 
for diamonds was kept during the examination by the 
United States Geological Survey of many samples of 
gold and platinum sands at the Lewis and Clark Ex­
position in Portland, Ore. A lookout for diamonds 
has also been kept by a number of people who have 
been dredging for gold on an extensive scale in the 
rivers of California. In neither case have any finds 
been reported.  

• • • • • 
Paper frOID Cotton Stalks. 

The manufacture of paper from the fiber of the cot­
ton stalk is one of the latest inventions which are said 
to have passed the experimental stage. I t  is asserted 
that all grades of paper, from the best form of linen to 
the lowest grade, can be manufactured from cotton 
stalks. In addition to this, a variety of by-products, 
such as alcohol, nitrogen, material for gun cotton and 
smokeless powder can also be secured in paying quan­
tities. Mills for the use of cotton stalks in that way 
may become general in the cotton-growing States. It 
is estimated that on an area of land producing a bale 
of cotton at least one ton of stalks can be 'gathered. 
Upon this basis, from 10,000,000 to 12,000,000 tons of 
raw lIlaterial could be secured for thl.! production of 
paper, which would increase the value <if the South's 
cotton crop nearly $10,000,000. 

According to a letter in the Manufacturer's "Record, 
of Baltimore, a company has been organized und'lr the 
laws of Maine, with a capital stock of $15,000,000, pre­
ferred and comnion, for the purpose of manufacturing 
pulp and paper from cotton stalks. Mr. Harvie Jordan, 
president of the Southern Cotton Association, has been 
elected president. 
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'I'he First Foreign SaInte o f  the A tnerican Flag. 

To the Editor of the �(;1EN'l'IFIU A�!ERICAN : 

It was recently my good fortune to meet one of the 
direct descendants of the first foreign magistrate who 
formally recognized the flag of the American republic. 
According to my informant, the first foreign salute to 
the American flag was given to an American brig by a 
Dutch fort in the harbor of St. Eustatius, by order of 
the governor, Johannes de Graaff, on November 16, 
1776. I was informed that there hangs in the State 
House at Corcord, New Hampshire, an antique portrait 
o{ De Graaff, which was presented to the State in 
1 807 by F. W. Cragin, of Surinam, South America, in 
commemoration of this significant act of the governor 
of the West India island referred to. Now, I have 
always been under th'e impression that the celebrated 
Paul Jones claimed that he had the honor of being 
in command of the first American ship of war to be 
formally recognized by a foreign government, this 
event having taken place when his ship the "Ranger" 
was at Quiberon in the year 1778,  or some two years 
later than the date of the incident at St. Eustatius. 
Here is an evident confusion of dates and circum­
stances ; and, as my informant is a descendant of De 
Graaff, and possesses many interesting relics of the 
governor, and appears to be in possession of strong 
bistorical evidence of his having saluted the flag at the 
date named, I should be greatly obliged if you will 
explain this apparent contradiction, and inform me as 
to the exact date and place of the first official acknowl­
edgment by a foreign power of the flag of the young 
republic. SIGNUM. 

New York, July 17, 1906.  
[The confusion arises from the fact that the flag 

saluted at St. Eustatius was of different design from 
that which was similarly honored two years later at 
Quiberon Bay. The subject is  discussed at length in 
our editorial columns.-ED.] 

'J'he Gli dden 'I' o u r  as an Endul'ance Test. 

Th'l seventy-odd machines that are running in the 
Glidden tour made remarkable progress last week in 
view of the conditionl';l under which they ran. In the 
first day's run ( which wa.s the third stage of the tour ) 
from Saratoga to Elizabethtown, N. Y., besides travel­
ing over extremely rqugh and dangerous roads through 
the edge of the Adirondack forest, the tourists had the 
misfortune to encounter a brJdge which had been 
hroken by the heavy commissary wagon of the Fifth 
Infantry during a trip from Plattsburg to Albany. In 
order to pass this spot, a detour of 12 miles over the 
roughest kind of mountain roads was made necessary. 
A time allowance of nearly two hours was granted for 
this detour. During the 87-mile trip ( which was thus 
lengthened to  99  miles ) several machines almost went 
over precipices, and there were many narrow escapes. 
The truck used as a bagga ge wagon experienced a: 
cave-in of the road-bed, and was only extricated after 
many hours' labor had been expended in building 
crib -vork to support it. That any kind of schedule 
could be adhered to over such roads speaks volumes 
for the reliability and staunchness . of American ma­
chines. Nothing so severe has been experienced by 
them since the 1903 Pittsburg run. 

The daily stages for the rest of the week · were from 
Elizabethtown to Bluff Point ( near Plattsburg ) ,  from 
Bluff Point to Montreal, from Montreal to Three Rivers, 
and from Three Rivers to Quebec. The shortest day's 
run was the first mentioned ( 3 7  miles ) . This included 
a trip to Ausable Chasm, which was visited by nearly 
all the tourists. The other runs were about 100' miles 
in length. On the trip to Montreal, coarse trap rock 
la�d loosely on the road had to be traversed for a dis­
tance of some 15 . miles, and this gave the tires a severo 
test. One car had three punctures between checkings. 

Upon reaching Montreal, '27 out of 47 contestants 
still had clean scores. A record repair was carried out 
on one well-known make of bevel-gear-drive car. The 
rear axle had been damaged by striking a bowlder on a 
mountain road_ A new one was obtained, and, just 
after the car had made its start from Bluff Point, 
this was substituted for the damaged one in twenty-­
one minutes. On another car a broken starting crank 
was replaced by a new one in sixteen minutes, while 
other minor repairs were made to the various cars in 
quick time. 

From the above it can be seen that the present Glid­
den tour is a strenuous endurance test of men and ma­
chines, which, while all very well in its way, was not 
the idea Mr. Glidden had in mind when donating the 
trophy. A touring competition over good roads, run 
at an average speed of fifteen to seventeen miles an 
hour, and in which the cars are officially observed as 
to their fuel, oil, and tire consumption, as well as to 
all repairs and replacements, would be more apropos, 
and would serve a useful purpose in giving the intend­
ing purchaser a good idea of what a cal' will do under 
actual touring conditions, rather than how long it 
will hold together in a lengthy and difficult endur­
ance test, such as he would never ask it to stand. 
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An Eft'ective lTIethod of Repairing Iron Pipe Cracks. 

A correspondent in Leadville, Col., observes that the 
mending of a hole or crack in a steam pipe, is a diffi­
cult undertaking. ' He has had three years' experience 
in mending water pipes, and has acquired knowledge 
of a number of practical ways. 

When he first began this work he wound a strip of 
plain . canvas six inches wide around the pipe, a suf­
ficient number of wrappings being employed to 
prevent the water from oozing out. After the can­
va .:; sh rank as much as it would from being wet, 
it made a waterproof mend, up to a pressure of about 
five pounds per square inch ; if the pressure exceeds 
five pounds, i t  is not practical. 

He then experimented with canvas soaked in boiled 
linseed oil, and found that it worked very well if it 
was wrapped on before the oil dried and had about 
ten days to dry before any water was turned on in 
the pipes. When it dried well, a covering over the 
crack was made, which was very solid, but in about 
three to five years it  would rot and would have to be 
renewed.  In place of the foregoing he recommends the 
following method, which has been found to stand 
every test : First, provide a sheet of lead or copper 
about 1-20 of an inch thick, and a spool of either 
copper, iron, or steel wire about 20  gage;  copper wire 
is preferable, as it will not rust like iron and steel 
wire. Then take a file and smooth off the iron all 
around the crack or hole in the pipe. Next lay waste 
or some rag or asbestos steam packing of some kind 
all around the crack to serve as a gasket. Now take 
a piece of sheet lead or copper (it should be large 
enou'5"h to lap half to three-quarters of an inch on all 
sides of the hole) and lay it down smooth and tight 
on the gasket. Then begin at one end of the patch, 
and wind plenty of wire around the pipe and the 
patch, and with a small hammer tap it gently as the 
wire is being wound on. If  the pressure is high, a 
number of layers may be used, but only a gasket is 
required, and one layer of sheet metal around the 
pipe, for l ight pressures. 

• • • • •  
Telegrapby a n d  Wireless Telegraphy Duri n g  t he 

San Francisco Disaster. 

.BY w. R. CARROLL. 

During the earthquake and the subsequent days of 
fire marking the awful calamity which all but swept 
the city of San Francisco from the map, and when 
every single telegraph, telephone, and cable wire was 
interrupted, the only direct means of communication 
with the burning city was by wireless telegraphy. One 
could scarcely imagine a more propitious occasion for 
demonstrating the triumph of wireless communication 
over the wire method. 

'The demolition of walls and even whole buildings 
and also broken and twisted conduits put a greater 
part of the wires out of commission, or else so tangled 
them as to make work unreliable if not wholly im­
possible. There was one instance where for three days 
immediately following the disaster, the sole means 
of communication with Seattle and Portland on the 
north was by means of the Postal Telegraph office 
on Goat Island, midway in the bay between San Fran­
cisco and Oakland, and that over a providentially 
crossed wire, until when, in the middle of one of the 
bulletins sent out from this office, the wires parted, 
and further attempts to restore the circuit were futile. 

Great credit is due to those operators in the main 
offices of the two telegraph companies who stood by 
and worked the crippled wires for fully two hours 
after the earthquake. In spite of the falling plaster 
from the shattered walls and ceil ings at every detona­
tion of the exploding dynamite and gun-cotton used to 
fight the onrushing conflagration, they stayed by their 
keys, and not until the flames had already taken hold 
of their own buildings did they leave, each one carry­
ing to a place of safety some part of the more valuable 
instruments. By this saving of the instruments they 
were enabled at once to establish temporary main 
offices in Oakland across the bay, inadequate however 
to handle for some time the great rush of telegrams. 
Cable communication with Honolulu was re-established 
from the cable hut on the beach, six miles from the 
burning city, as soon as enough battery could be col­
lected to charge the subm arine wires. Every source 
of electrical energy was more or less crippled, and in 
some cases wholly destroyed, by the earthquake, which 
lasted forty-eight seconds. Independent plants having 
storage battery were fortunate in having some 
available power, though the ' generation of further 
power was forbidden, because of the lack of water for 
steam or because .f damage resulting from the fallen 
chimneys of I*'WQ£ houses. 

Very unfortrtnoately the wireless station on the top 
floor of the M*�an1s' Exchange building in San Fran­
cisco and its c().n�.ng station in Oakland were both 
rendered inop8\ftltiv. for lack of current, originally 
derived from tht. ligh.tIiJ.g mains, with which to actuate 
their induction coils. On the second day the wireless 
apparatus in the Me .... ants' Exchange, together with 
everything else in Ulat magnificent fourteen-story 
structure, was consullied by the flames. Previously, 

the operator had laboriously mounted the long flight 
of stairs to listen at the receiver, and found it tick­
ing quite merrily, the etherograms emanating from 
the government wireless station on Goat Island. This 
latter station having its own current supply, a forty­
cell storage battery and generating set, and suffering 
no damage from the earthquake, was not for a mo­
ment placed out of operation. Within a very few min­
utes after the earthquake the line of government wire­
less stations extending from Mare Island navy yard to 
San Diego had received wireless tidings of the city's 
distress. The flagship "Chicago," accompanied by the 
cruisers "Boston" and "Marblehead," were at sea, 
having sailed from San Diego at daylight, and were 
steaming leisurely northward to Long Branch, when 
these same dispatches were received by the ships' 
operators. Immediately forced draft was put on, and 
the fleet headed with all possible speed to the relief 
of the stricken city_ While the fleet was yet over 
300 miles away, complete arrangements had been 
made by wireless for the landing upon their  arrival 
of medical and food supplies and an armed force of 
blue-jackets and marines. 

At frequent intervals throughout the fire's sway as 
it swept over San Francisco's hills, bulletins were 
radiated from the Goat Island wireless station to Mare 
Island and to the Farallonfls Islands, whence they 
were relayed to Point Arguello and San Diego farther 
down the coast. 

Upon the arrival of the naval vessels, the flagship 
anchored off Fort Mason at the foot of Van Ness 
Avenue and within a stone's throw of the shore, where 
Gen. Funston, in command of the military forces, had 
established his headquarters. For the next two weeks 
the cozy little wireless office on the "Chicago" pre­
sented a very business-like appearance. Without hit@h 
or delay an enormous lot of telegrams were handled. 
While the underbay cables were in a hopeless state of 
chaos, and telegrams were being carried by messenger 
across the bay to Oakland and then put on the wire, 
the government officials enjoyed the advantage of 
wireless to Goat Island and thence east. In addition 
to  the great number of telegrams to and from the 
War Department at Washington were others from 
nearly every other branch of the government. With 
the Mills Building in flames, the Weather Bureau es­
tablished temporarily aboard the "Chicago," where 
they found meteorological apparatus, and were sup­
plied with weather reports from outside points, en­
abling them with their customary accuracy to make a 
forecast. Heralded in advance, rain fell on the fourth 
day, though not until after the flames had been subdued. 

Learning that it was possible to reach the outside 
world by the "Chicago's" wireless, many of the refu­
gees made their way to the water front and filed mes­
sages of their safety. From the "Chicago" came in 
telegrams to every point of the Union and cables to 
foreign parts. 

A' private wireless station in Alameda, tapping our 
aerial bulletin service, supplied the anxious people 
there with news of the disaster. During the first day 
of the fire, the dynamiting squad having exhausted 
their entire supply of explosives, a wireless telegram 
to the navy yard at Mare Island, thirty miles dista4t, 
brought by torpedo boat within an hour a fresh supply. 
In all . nearly three thousand dispatches were trans­
mitted by the wireless stations. Had not the com­
mercial stations been handicapped by lack of having 
their own source of current supplY, wireless telegraphy 
would have further demonstrated its value and ad­
vantage in cases of this kind, where every other means 
of communication was demoralized. 

. ' . '  -
A ONE-HUNDRED-AND-FIFTY-TON ELECTRIC CRANE. 

BY H. J. SHEP8TONE. 

Of late years a great improvement has been noted 
in the British shipyards so far as their crane service 
is concerned_ Indeed, all the well-known shipbuilding 
firms have now a more or less efficient crane service, 
both in their sheds and over the building berths. The 
majority of the cranes, too, are electrically driven, 
depending upon electricity

' 
fo

'
r the whole of their 

operations. The one shown in our photograph may 
be said to represent one of  the latest of these electric 
cranes, and is to be seen at the shipyards of Messrs. 
Vickers, Sons & Maxim at Barrow-in-Furness, Eng­
land. It  is a 150-ton crane, having a total height 
from watel level · of 180 feet, and an over,all radius 
of 150 feet .  It is designed to take a load of 150 tons 
at 71 feet radius, the load being gradually reduced 
to 135 feet, at which qistance the crane can lift 53 
tons. There is an auxiliary purchase at 138 feet radius 
of 15  tons. All the motions-lifting, slewing, and 
traversing-are effected electrically from the opera­
tor's house on the under side of the lifting jib, and the 
crane is balan'ced with a cantilever arm to take the 
hoisting and traversing machinery and counterweight_ 
The crane is seen lifting one of the British submarine 
boats. It  almost looks as if the submarine could be 
placed on the deck of the vessel , but, of course, this 
is not what is intended, the boat being lifted over the 
ship fitting out. 
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MODEL MUNICIPAL SLAUGHTERING ESTABLISHMENT 

AT BERLIN-A LESSON IN SANITARY MEAT DRESSING. 

BY WILLIAM MAYNER, 

OF THE UNITED STA.TES CONSULATE. BERLIN. 

For hygienic reasons, even centuries ago, laws were 
enacted in certain of the European countries regard­
ing the inspection of food, particularly meat, but we 
have no authentic information 
that special places were provided 
for the killing of animals until 
comparatively recently--'-that is, 
within the last hundred years or 
so. Slaughter houses are men­
tioned, however, as early as 1276 
in Germany, but these were 
either in private hands or were 
governed by the guilds which 
predominated in the Middle 
Ages. It  was not until 1868  that 
a law was passed in the king­
dom of Prussia, which empow­
ered its municipalities to 
a b o  l i s  h all private slaughter 
houses and to restrict traffic in 
meat brought from abroad. At 
this time a controversy arose in 
Berlin between the authorities 
and the owners of , a private in­
stitution for the slaughtering of 
cattle, to 'Yhom a license to 
carry on this industry had been 
given. It was finally decided 
that it was advisable to do away 
with all the private slaughter 
houses, in order to guarantee 
that the interests of the inhabit-
ants of the city should not be 
subservient to the interests of private persons. It  was 
not till 1877 to 1881,  however, that the Central Stock 
Yard and Slaughter House of Greater Berlin was 
established by the city government. The private yards 
were s�on , compelled to close, as their business rapidly 
declined after this, the private enterprise being unable 
to compete with the municipal undertaking in prices 
for fodder and the like, and in the superior facilities 
offered by the official establishment. 

The markets and abattoirs of Berlin cover an area 
of nearly 100 acres. The cost of the establishment 

Scientific American 

was over ten million marks ( $2,500,000 ) ;  and while 
the buildings have now been in use for nearly twenty­
five years, 'constant addition s and alterations have 
tended to keep the plant thoroughly up to date, and to 
make it a model establishment of its kind. The sani­
tary service is of exceptional excellence ; the disinfec­
tion is nearly perfect, notwithstanding that its cost is 

Steers Are Killed by a Blow of a Heavy Hammer. 

comparatively insignificant. The cattle are inspected 
when brought to the slaughter house, and the meat is 
again inspected before leaving the establishment. The 
inspectors include veterinary surgeons, experts on 
trichinosis, and assistants of various grades. The sur­
geons are, of course, qualified for office , by rigorous 
governmental examination, and are under ' oath to per­
form the duties of their offices to the best of their 
abilities. The inspection of pork is microscopic and 
exceptionally careful. The various processes of slaugh­
tering and preparing the meat are regulated by tlJ.e 

strictest of pOlice ordinances. The cattle and other 
animals must be brought to the establishment by rail 
or wagon, and must be neither tied nor gagged. The 
vans or cattle cars must be so spacious that the ani­
mals need not be crowded. The regulations require a 
space of over one square yard for every two calves, 
one square yard for three sheep, and two square yards 

for three ordinary-sized hogs. 
J!'owl mtlst be transported in 
cages or well-ventilated boxes. 
It  is forbidden that they be car· 
ried in bags or tied together by 
the feet. The greatest care must 
be exercised in removing the 
cattle to the yard, and the em­
ployes are severely punished on 
the least indication of brutal 
treatment. The pens provided 
for the animals, as shown in one 
of the accompanying photo­
graphs, are spacious, clean, and 
well ventilated. The live cattle 
are, as , a rule, inspected in the 
pens. 

I f  an animal is found unfit 
for slaughter, it must a1 once 
be put in a separate stable. The 
owners or their employes must 
give all the information requir­
ed as to such animals, t heir 
origin, etc. , as well as to those 
that die before being slaughter­
ed. In the latter case, the car­
cass is at once dissected. If an 
animal is to be slaughtered on 
account of any disease or an in­
jury, permission must first be 

obtained from the veterinary surgeon in charge. Ani­
mals found to  be suffering from contagious diseases 

' are placed in a separate stable, and all the other ani­
mals which have been in contact with them are also 
isolated. 

The carcasses of horned cattle, calves, sheep, and 
goats must be inspected as soon after killing as pos­
sible. The inspection includes the investigation of 
the condition of the flesh as well as that of the mouth, 
breast, stomach, abdomen, the blood and intestines, 
and especially the heart, , liver, milt, and lungs. If 

Tiled Cooling Room of the Muni cipal Abattoir of Berlin. Dressing Slaughtered Hogs Under Surveillance of Inspectors. 

Where Hogs Are Slaughtered. After the Day's Killing, the Entire }<'loor is Interior of Calf aniJ Sheep Slaughtering Room. The Room is Ueaned wi th 
Flushed With Water and Thoroughly Cleaned. W ater After a Day's Work. 
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the meat is found in good condition, it is passed and 
stamped ; if not, those parts which are good are stamp· 
ed, while those found to be unfit for human consump­
tion are turned over to the police. In case the whole 
is  condemned, the police dispose of the entire car­
cass, thus preventing the possibility of its getting into 
the hands of unscrupulous dealers. 

A record is kept of all slaughtered animals. The 
expert on trichinosis further keeps a special register 
for hogs_ In case indications of trichinosis are dis­
covered, the head of the department is notified, and he 
also makes an investigatioR. In case of necessity, the 
veterinary surgeon in ctarge can also be called upon 
to examine the carcass in question_ All investiga­
tions as to trichinosis must be completed on the same 
day on which they are begun_ The surveillance of 
the trichinosis examination is extremely thorough, and 
pork rejected for that reason is dealt with in th'e 
same manner as other rejected meat. 

Animals which have once been brought into the 
yard of the slaughter house may not be taken out 
again except by special order of the police_ The 
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out in the most humane manner possible. H orned 
cattle, which are killed by a blow of a heavy hammer 
on the forehead, may only be slaughtered by men 
over eighteen years of age who possess certificates .of 
qualification_ Pigs must be stunned before cutting, 
and must n ot be placed in hot water until the bleeding 
has entirely ceased. Calves and sheep may be killed 
only on boards by means of the knife. The tying of 
the hind legs of the latter may be done only immedi­
ately before the slaughteriI!g_ In fact, all prepara­
tions for slaughter must be immediately followed by 
the killing. 

From the accompanying illustrations . may be seen 
how well adapted the various buildingS of the estab­

' l ishment are for the purposes of the slaughtering in­
dustry. The construction throughout ' is of brick, 
stone, concrete, and steel. Wood has been .eliminated 
al most entirely. Certain industries are, of necessity, 
to a certain degree uncleanly, and among these we 

must include that of slaughtering. Under the circum-
. stances, the elimination of dirt and refuse is . a more 

difficult matter than in other industries. In the cut-

method of cleaning the rooms is carried out in th(> 
entire establishment, and wherever necessary the 
cleansing by water is supplemented by disinfection. 

. . . . .. 
A.lIoys of CaJelum. 

In Metallurgie, L. Stockem describes experiments 
which demonstrate that calcium cannot be alloyed with' 
iron, the introduction of calcium into molten pig-iron. 
and into iron reduced by AI, failing to produce an 
alloy and. only resulting in a slight decarburization of 
the pig-iron. iron oxide can be reduced by ' calcium 
and forms ductile beads of iron free from Ca, even 
when a large excess of Ca is used.  Calcium-copper 
alloys are readily formed by pouring molten Cu into a 
magnesia-l ined crucible containing fragments of Ca. 
Even small additions of Ca make copper brittle, an 
alloy . containing 7 per cent Ca being so brittle that 
bars . 5  centimeters thick can be broken by:' light taps 
with a hammer. The alloy containing 20 per cent Ca 
is .white .and ' decomposes in air. The de-oxidation of 
copper by means of Ca can be readily carried out with­
out risk of leaving Ca in the copper ; an ingot of cop-

Cleaning Entrails for Sausage Casings. The Pigsties Are Clean, Sanitary and Roomy. 

Pen� and .Municipal Slanghter House of the City ot Berlin. German Soldiers with Their }'orage Carts Procuring Meat from the Government Slaughter Honse. 
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carcasses of slaughtered animals may not be cut up, 
taken away, or sold befor� inspection. The milt, 
lungs, ' and heart must be left with the natural connec­
tion to the carcass, and in the case of calves and 
lambs, this includes the ' liver. All parts of the ani­
mals must be kept near the carcass in order to avoid 
mistakes. For the exami"llltion Jor trichinosis, test 
pieces are taken from the red meat of the diaphragm, 
the belly, the head of the windpipe, and the root of 
the tongue. At .least six microscopic investigations 
must be made. 

The walls and floors must be thoroughly cleaned by 
the butchers themselves and their assistants immedi­
ately after use. In cutting up, the . contents of the 
stomach and in1;estines must be discharged into re­
ceptacle.s erected for that purpose. No waste frag­
ment of . even the smallest size may be, thrown into the 
gangway or the receptacles .mentioned above, but 
must be placed in special cases provided therefor. 
The streets in front of the killing rooms and the pass­
ages in the buildings are kept scrilpulously clean in 
all cases. 

The process of slaughtering the animals is carried 

ting up of the carcasses, the waste parts, the blood , 
and the other useless portions must be done aWay with 
immediately, and this, of course, entails additional 
labor and loss of time. Notwithstanding, those in 
charge of the Berlin sla1,lghter houses have accomp­
l ished this with the thorqughness we so often en­
c ounter in the German industries. The. great value 
of the German system as exemplified in the Berlin 
establishment, which is regarded as a model for the 
stockyards and slaughter . houses of the rest of the 

, Empire, is that the regulations are not · only excellent, 
but that they are strictly carried out. 

The work of supervision in the various department!:! 
is performed with great thoroughness, and none of the 
workmen is given the opportunity of ignoring ,  a regu­

. lation , even · should he desire to do, so. ' The cutting­
up rooms are large

' 
and well ventilated and lighted_ 

The cutting up is done upon removable wooden blocks. 
and immediately after the work is completed for the 
day, these blocks, as well as all other movable tools 
and utensils, are scrubbed with boiling water and 
taken from the room, which is thEm washed from top 
to bottom with the assistance of lines of hose. This 

per prepared by melting pure electro-copper in the 
blowpipe flame and subsequently deoxidized by means 
of an addition of Cu-Ca alloy, was suitable for wire­
drawing without further treatment. Mg and Al also 
rorm alloys w ith Ca in all proportions ; both metals 
render Ca brittle, and an alloy containing 10 per cent 
of either can be powdered in a mortar. Where chemi­

. cal puri ty is not essential this provides a means for 
obtaining Ca in a finely divided state. An AI-Zn alloy 
much used for electrical purposes has also been ren­
dered tougher by the use of Ca for deoxidization. 
While Ca cannot .be used in the production of steel, it 
is likely to be useful in refining copper and nickel. 

. . .. . . 
In a recent article in a German paper, Herr Paul 

Speier shows that the spontaneous ' ignition of zinc 
dust is out of the question when the material is prop­
erly packed. Wettirig of the material is also without 
danger. Ignition and explosion can only occur in the 
presence of air. The matter is of some importance, in­
asmuch as steamship owners sometimes refuse to trans­
port this material, and fire underwriters have stringent 
regulations with respect to it. 



A MONSTER SHARK CAPTURED, 
BY J. MAYNE BALTIM.ORE. 

Sharks often attain a very large size along the Pa­
cific coast, especially off the shores of Southern Cali­
fornia. Very recently, a mcnster shark was captured 
by two Italian fishermen in San Pedro Bay, that is 
claimed to be the largest fish of that kind ever caught 
in the world. Beyond doubt it is certainly one of the 
largest ever captured anywhere. 

When drawn out of the water and killed, this sea 
monster weighed 14,000 pounds. I t  measured from 
tip to tip 3 2  feet, and the circumference of the body 
just forward of the huge dorsal fin was 15 feet. 
Across the fearful mouth-horizontally-when opened 
it was 2% feet, while from the tip of the snout to .the 
pOint of the lower jaw it measured 31h feet. The size 
of the huge mouth may be judged by the photograpl'l­
being large enough for two children to be comfortably 
seated therein. 

The shark became hopelessly enmeshed in some 1,500 
feet of the fishermen's net. The net he speedily to,l'f-) 
, into strips, but in the giant creature's efforts to 
escape, the strings and ropes were wound many times 
around its gills, and the shark was held a fast pris· 
oner. Despite its long and frantic struggles for free­
dom, the shark was finally stranded and killed with 
harpoons. The struggle laste'd for more ttan an hour. 
The monster's stomach was , found full of fish. It  was 
engaged in robbing the net when it became entangled. 

So far as here known" the largest shark yet caught 
was 22 feet long-10 .feet shorter than the San Pedro 
Bay monster. In capturing the latter the two fisher· 
meil had many narrow escapes from being snapped 
up by the crea.ture. It made a long, savage, and 
d esperate struggle for its life. The shark was skinned 
and 'Stuffed, and has teen placed on exhibition. Ef­
forts, it is understood, are being made by the Smith· 
sonian Institution to se-
cure this splendid sped· 
men of the shark family.  

I • •  
A l u ln i n i u na-co n l,al ning 

!P J a n l s. 

Aluminium is the radi­
cal of clay, for what the 
chemist designates as 
clay is merely a combina· 
tion of aluminium and 
oxygen In certain propor­
tions. Now since clay ( as 
the name already indi­
cates ) is  contained in all 
argillaceous kinds of soi ! ,  
we may at once conclude 
that this element has a 
vast distribution . in the 
superficial strata of the 
earth. 
wholly 

Hence it would be 
inexplicable if 
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certain indeterminable granular substances mixed with 
pulverized soda, and are respectively considered to be 
the remains ,of the stomach, liver, , an d  intestines of 
the dead king. The lid of the fourth vase was orna­
mented with a j ackal, and when opened it  was found 
to contain the heart, the appearance of which was an 
oval plate. So solid and horny was the tissue, that 
it could not be severed without the assistance of a 
saw. 

. . . .. . 

A lcohol Inve!ltigati o n  for the Governlnent. 

As a result of the passage of the bill allowing the 
production and utilization of alcoh ol for in.dustrial pur­
poses, without the internal revenUe tax, the Depart­
ment of Agriculture has decided to publish a bulletin 
on the , 1st , of, January, 1907, when this law goes into 
effect, placing before the public a collection of the 
best. obtainable data on the use of alcohol in small 
engines. For this purpose Prof. Charles E .  Lucke has 
been , retained by the Department as expert to conduct 
a protra,cted series of investigations in the laboratories 
of Columbia Univer.,sity. The bulletin will contain 
all of the work done on the subject both here and 
abroad, as far as H is possible to obtain the same, and 
i t '  will constitute : a very complete bibliography, giving 
as well the results of experiments and the conclusions 
drawn ,  therefrom regardiIlg American engines. I t  is  
hoped that all those inte�ested , in , this question wj!l 
forward to Prof. Lucke any informat�on of ",hich they 
may be in possession, or inform him ' of ,  the location 
of existing data. Possessors of patell'cs eovering ' in­
ventions bearing upon the subject will do \velJ: to pro­
vide Prof. Lucke with , copies of the same�';,ai:td jf ' Pos� , 
sible to submit all apparatus intended for �lie" :Qtiliza­
tion of alcohol, such as vaporizers, carbureters> Or ' e�: 
gines complete. These will ' be tested in , the , most 
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THE FLAMING ARC LIGHT. 

BY A .  FREDERICK COLLINS. 

The flaming arc light and lamps for producing it 
were brought to the immediate attention of the Ameri­
can electrical fraternity by Prof. Andre Blondel, of the 
Ecole des Ponts et Chaussees, Paris, during a visit 
of that learned savant to the United States in 1904. 
At this time he read a paper treating of the produc­
tion, properties, and applications of all the various 
kinds of arc lights. Especially interesting is  that 
portion relating to electric arcs formed between mIxed 
electrodes-that is, carbon impregnated or mixed with 
mineral substances, and those carbons having cores in 
a cylinder of pure carbon containing one or several 
longitudinal canals of small cross sectional area, and 
filled either with mineral substances only, or prefer­
ably with mixtures of carbon ; these are the kind 
used for the production of flaming arcs. 

The history of mixed carbon is a long one, its 
origin dating back to 1876 when Jablochkoff invented 
that extremely simple type of arc lamp termed the 
electric candle. It  will be remembered that this lamp 
comprised two parallel and stationary carbons fixed 
in their relative positions by a small amount of the 
kind of clay called kaolin, which cemented them to­
gether, and not only did this inventor employ this 
material to insulate his carbons but also to fill their 
central cores. The object, obviously, of filling th,� 
cavities of the carbons with this substanee was then, 

, as it is now, to , increase its light-giving properties, 
and there are many kinds of matter since discovered 
that assist in this direction. Du Moncel found that 
the addition of the salts of lime, provided the propor­
tion ,was high enough, doubles the l ight for an equal 
section of carbon ; Archerean and Carre ascertained 
that , the same was true .of the salts of calCium, mag­
nesiUl;n, and strontium When mixed with the paste of 

carbons. These and many 
other experiments were 
made along in the seven­
ties. 

To augment the con­
dUctivity of the arc Carre 
added the borates of soda, 
potash, mag'nEisium, etc., 
to the carbons by mixing 
or by impregnating them 
before they were molded, 
while ' Faissner showed 
that the addition of boric 
acid aided greatly to 
make the arc more stable, 
while Wortley, Lacoml;>, 
and others added silicate�, 
sulphates, chI orates, and 
phosphates to the CarbOl\S 
either before or after 
molding, in order to re-

, tince the combustion. 
To the researches plants were to take up 

from the soil no alumin­
ium whatever, or only in 
exeeptional cases. Hithel' 
to, however, only a very 
few vegetable growths 
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Bremer are we mOtl-) 
strictly indebted , for · t�e 
invention of the flaming 
arc, for he has shown that 

have been known in whieh aluminium , can be shown ; 
especially, snake-moss ( Lycopodium ) .  To clear up 
this discrepancy, the University , of Odessa appOinted 
a ,  competition in which further investigations on the 
presence of aluminium in plants were to be conducted. 
Two young Russian botanists who devoted .themselves 
to the task have reached the result that all the plants 
investigated by them take up aluminium in greater or 
less quantity when it is made accessible to them in 
proper form, and that, too, not only from the soluble 
but also from some salts insoluble in water, as from 
clay phosphates. That aluminium has been so seldom 
found in plants, is to be explained by the fact that 
it is retained mostly or wholly in the roots. Above 
all, however, it is to be considered that aluminium, in 
spite of its general distribution, is but seldom contain­
ed in such combinations in the soil as can be worked 
up by the plants. That is an advantage, indeed, be­
cause the soluble salts of the clay even when greatly 
diluted exert a poisonous effect upon plants, especially 

' upon the roots when the clay is touched while they 
' are still in rapid growth. Yet-as is  indeed very 
often the case also with the effect of poisons upon thf' 
human and animal organisms-small quantities of 
aluminium may be absolutely helpful in the develop­
ment of the plant. 

.. . , -

The Heal·t of Ranaeses a nd Its Chemical c o naposi tion. 

An interesting report concerning the durability of 
cardiac muscle has been presented by Prof. Lortet, of 
the French Academy, who has been concerned in in­
vestigations in regard to the condition of the heart 
and viscera of the embalmed body of King Rameses 
I I . ,  who died 1 258  before Christ-3,164 years ago. 
There were fonr vases whicr con tained the remains of 
internal "ortions of the body. Three of these were of 

th,orough ' manner, and the experiments will ' be con-
, ducted without any expense whatever to the public, ex­
cept for the transportation of the apparatus. The re­
ports of the tests will be published in the bulletin. 
Information or apparatus should be addressed to Prof. 
Charles E. Lucke at Columbia University, and they will 
be returned when the work is completed, due acknowl­
edgment being given for the assistance rendered. 

, 
The C u rrent Supplenaent'. 

A very thorough description of the more prominent 
cars which took part in the Grand Prix opens the CUl;­
rent SUPPLEMENT, No. 1595.  Good pictures accompany 
the text. Mr. Herbert C. Sadler writes on the present 
status of the turbine as applied to marine work. Al­
though the high-speed motor boat has claimed much 
attention during the last two years, it is a very recent 
introduction. A paper by James A. Smith discusses 
the modern types of high-speed launches which have 
been rendered possible by the developments in internal­
combustion motors since the present century opened. 
Mr. H. Dollman writes in an entertaining vein on 
Summer Lepidoptera. , The paper on " Insecticides : 
Their Preparation and Use," is concluded. Dr. Oskar 
Nagel gives a few helpful suggestions on the utiliza· 
tion of gas from suction producers. Nobody has ever 
satisfactorily explained why it is that we see objects 
in their true position, although our eyes are really con­
structed to give inverted images. The Abbe Noguier 
de Malijay writes on a new theory based upon 
anatomical facts. The Abbe's paper is published in the 
SUPPLEMENT. A Methodical Experimental Study of the 
Aeroplane is undertaken by Victor Tatin. In an arti­
cle entitled "Astronomical Consequences of the Pres­
sure of Light," the views of Prof. Poynting are pre­
sented. 

by mixing, or mineralizing 
tbe ' carbons, as it  is  called, with compounds of calcium, 
strontium, and magnesium in the proportions of 20  to 
70 per cent a long and brilliant arc can be secured. 

The flaming arcs thus far shown in , this country 
produce a light , yellow, red, or . vivid white ' light , ac­
cording to the carbons ,used ; the addition of the salts 
of fluoride, bromide, and iodide of lime give the l ight 
the yellow tint, .. while other salts of lime give the 
flame a red /";!;�9l>kJn the early lamps of Br:emer the 
positive eleetroae 'was made of pure carbon and the 
negative electrode of mineralized carbon,. The vertical 
axial arrangement of the electrodes the inventor did 
not find satisfactory when carbons mixed with mineral 
substances were used, owing to the interference of the 
slag which, when melted, falls upon the negative car­
bon and prevents the free passage of the current. To 
obviate thi� difficulty he designed a new lamp, and in­
stead of plaCing the carbons in a vertical position and 
in alignment, he set them so that they converged with 
their free ends downward, as shown in the illustration 
Ordinarily, when the carbons are thus mounted, th'3 
arc would form above the points of the carbons ; but 
by introducing an electromagnet above the arc, the 
latter is projected by thQ repelling influence of the 
magnetic lines of force below, which not. only permits 
the slag to flow away eaSily, but to maintain the arc 
in a stable condition and increasing its efficiency . 
This lamp was shown at the Paris ExpOSition in 1900, 
and created much favorable comment. 

As M. Blondel points out, the principal phenomenon 
exhibited in the arcs produced with mineralized car­
bons is  the lengthening of the arc. For equal voltages 
the length of a direct-curre.t arc, which then becomes 
a flaming arc, is five' times as long as an arc between 
solid carbons. Then, again, the aspect. of  the arc with 
properly-mixed carbons becomes quite abnormal, and 
there is  no longer a great and brilliant. crater on the 
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positive carbon, but instead a very small surface of 
vaporization, its light being not much greater than 
that of the  arc itself, which now becomes extremely 
brilliant ; in other words, it is no longer the "incan­
descence of the carbons that supplies the chief source 
of light, but the arc or flame, as luminous as though it 
was taken from the sun. 

During the past five years many improvements have 
been made, not only in the carbons, which in some in­
stances have, in addition to the substances enumerated, 
a metallic core arranged to give a good electrical COll· 
tact along the entire length of the carbons, this scheme 
greatly reducing the ohmic resistance. The lamps 
for utilizing mineralized carbons are made for either 
direct or alternating currents. In one of the recent 
makes of lamps a metal base is held in a ring fixed 
to the lower ends of the supporting rods ; attached to 
the top of this base is the mechanism for striking the 
arc. When the current is switched on the shunt mag· 
net is energized, its action attracting the armature 
raising the rod, and through a sliding · device the car­
bons are brought together ; the arc is struck by the 
current flowing through the series magnet, its pull 
on the armature drawing the carbons apart. As the 
carbons burn away, the shunt magnet becomes more 
powerful and the rotating disk is caused to revolve in 
the reverse direction and feed the carbons. The 
length of the arc between the ends of the carbon elec· 
trodes is about 1 112, inches. The carbons are designed 
to burn from 10 to 17 hours, the time depending on 
their length, which ranges from 12% to 24112 inches, 
and a diameter which varies from :J,4 to % of an inch. 
When the carbons are completely consumed, the mech­
anism ceases to feed them d ownward, the shunt cir­
cuit is then automatically broken by a carbon-faced 
switch, and this break causes the  series magnet to 
draw the carbons far enough apart to extinguish the 
flame. On higher potentials than 125 volts, a blow-out 
magnet is employed to extinguish the arc. To pro­
duce the best results two of the flaming arc lamps 
should be burned in series on 110 or 125 volts, or four 
in series on 220 to 240 volts. 

Further, this rough comparison is backed up by act­
ual figures. In tests made at the electrical testing 
laboratories it was found that one of the flaming arc 
lights using 360 watts gave an average of 1 ,560 mean 
hemispherical candle-power, while the inclosed are 
requiring 413 watts gave 265 candle-power. By "mean 
hemispherical candle-power" is meant the total quan­
tity of light given out below the  level of the lamp. 
In interior lighting this is the only part of the light 
that is of any practical value, as all the rays .radiat-ed 
upward are lost ; and in the vast majority of cases of 
interior lighting, only the light below the level of the 
lamp is useful. In other words, the flaming arc light 
using 13 per cent less current during the tests gave 
600 per cent more of useful illumination than the in­
closed arc light. 

... . . . .. 

PROPOSED SYSTEM OF GUARD RAILS FOR THE 
SUBWAY. 

Although the Subway system, in spite of the great 
number of trains and the speed at which they are run, 
has suffered very few derailments, and these few for­
tunately have not been attended by any serious results, 
it is well understood that if an 8-car, 350-ton express 
train should be derailed when it was running at high 
speed around a curve, it would result in a serious 

wreckage of the cars and 

probable fatalities and wound· 
ing of passengers. The SCI­
ENTIFIC Al\IERICAN has, more 
than Once, pointed out the 
advisability of placing hori­
zontal lines of guard rails on 
the columns which support 
the roof of the tunnel, with 
a view to preventing the end­
on impact of the cars ; for we 
believe that in addition to 
the wrecking of the cars, 
there would be a possibility 
of the carrying away of 
some of these columns and 
the fall of the roof above. 
We have been favored by 
Mr. Louie H.  Martin with 
the accompanying drawing 
of a design which he has 
worked out for the protec­
tion both of the cars and the 
tunnel structure from the 
consequences of a derailmen t .  
It includes the mounting of  
four lines of column guard 
rails, two on each side of 
each track, the rails being 
mounted on brackets, with 
the proper amount of clear­
ance provided both on tang­
efit� and around the curves. 
To prevent the comparative-

Scientific American 
ly frail superstructure or body of the car from bear­
ing directly on the rail, our correspondent suggests 
the mounting at each end of the car of four vertical 
steel rollers, so placed as to bear in case of derailment 
against the corresponding guard rails. 

It has long been recognized by railroad engineers 
that the higher the guard rail for the car wheels lis 
carried, the less is the risk of the wheels biting the 
tails and climbing over them. It will be noticed that 
in the present design, the wheel guard rails are 
mounted upon brackets bolted down to the ties. and 

THE FLAM ING ARC 
LAMP. 

MECHANISM OF THE 
LAMP. 

that they are carried at about double the height of 
the guard rails which are at present commonly used. 
Consequently, in the event of derailment, the wheels 
would run upon the ties, and the guard rails would 
bear against the wheels at a point about 12 inches 
above the bottom of the wheel tread, thus providing a 
very effective check to guide the trucks parallel to the 
rails and prevent the car from swinging over into the 
line of columns. Care, of course, would have to  be 
taken to adjust the wheel guard rails at such a height 
that they would not be struck by the axle boxes, even 
when the wheels were off the track. 

We consider that the general principles upon which 
our correspondent's design has been worked out are 
correct, although the particular method adopted is 
more expensive than would probably be found to be 
necessary in practice. It might be found that the 
brackets carrying the column guard rails could be dis­
pensed with and a single deep flange rail substi­
tuted for the two rails proposed ; for, in view of the 
excellent protection afforded by the wheel guard 
rails. we think that a single line of column guard 
railS, located at the level of the upper tier shown in 

PROPOSED SYSTEM OF GUARD RAILS FOR tHE SUBWAY. 

our engraving, would probably be found to' be suffi­
cient. 

• .  e • 
The Effects 01 Altitude. 

Every year M. Janssen, the well-known director of 
the observatory at Mont Blanc, intrusts a corps of 
robust savants with the commIssion of observing for 
five or six days the phenomena of different kinds 
peculiar to high altitudes. For example, last sum­
mer MM. Guillemard and Moog confined their stUdies 
to the physiological field and they have communicated 
their results to the Academy of Sciences. These gen­
tlemen spent five days at the summit of Mont B'lanc 
( 4,810 meters-15,781 feet)  and three days at the 
Grands-Mulets ( 3,050 meters ) .  They noticed, in their 
own case, that the beneficial action of the altitude 
( shown at first by a perceptible acceleration of nutri­
tion) ceases abruptly at the end of a few days, and 
that everything then returns to the previous condition. 
This observation adds nothing to our knowledge. It 
has been known for a long time that at high altitud es 
( 3 ,000 meters and upward )  the "crack of the whip" 
by which the organism at first benefits is followed not 
only by a return to the normal, but often by a depres­
sion that renders a prolonged stay more or less pain­
ful, according to temperaments. The phenomenon 
does not occur at the "cure" stations, whose elevation 
exceptionally exceeds 2,000 meters, and the persistence 
during the whole stay of the beneficial effects of alti­
tude is no l onger contested. Let us remark, too, that 
the altitude cure admits of a very variable period of 
acclimation. MM. Guillemard and Moog were at the 
summit of Mont Blanc eight days after having left 
Paris. It was at the descent, and not at the ascent, 
that they stopped at the intermediate station at the 
Grands-Mulets ; from then, the observations that they 
made upon their persons present a case essentially 
their own and having but an anecdotal interest. 

Moreover, years ago the physicians of the Engadine 
( average altitude 1,800 meters ) scientifically demon· 
strated the beneficial influence of the altitude cure ; 
at the end of a few days the number of the globules 
of the blood increases in considerable proportions. 
When the subject redescends to the plain this number 
returns very quickly to the normal, if this normal 
was reached previously ; in the contrary case, the sub­
ject benefits by an increase that lasts quite a while. 
The reality of the phenomenon, long. contested, is  
admitted to-day by those few physiologists who have 
studied the question-n otably Profs. Regnard, of Paris. 
and Lepine, of Lyons. It is, nevertheless, sometimes 
asked whether this hyperglobulation shown by the 
blood drawn to the  periphery is  produced in the entin) 
circulation. MM. Guillemard and Moog, desirous of 
investigating in their turn this especial pOint, took to 
Mont Blanc four guinea-pigs and six white rats. By 
means of delicate punctures, they proved that merely 
the peripheric hyperglobulation ( increase in the num­
ber of the globules ) manifested itself from the second 
day, almost always compensated by a central hypo ·  

globulation or diminution. In  al l  cases, the  average 
quantity of hemoglobin attached to each globule di­
minished with the altitude. MM. Guillemard and 
Moog do not hesitate to consider this fact as a power­
ful argument in favor of total hyperglobulation. It is 
perhaps prudent not yet to draw practical conclusions 
for the human species from the state of health noticed 
in a half-dozen rats suddenly condemned to spend 

three or four days on the top 
of Mont Blanc. These obser­
vations, however, can but 
theoretically strengthen the 
opinion which experience 
creates as to the salutary ef­
fects of the altitude cure. 

" ' "  
Notable Increase in Shipping 

at Antwerp. 

The total amount of ship­
ping entering Antwerp dur­
ing 1905 was 6 ,034 vessels 
with a total tonnage of 9,850.-
592 tons, showing an increase 
of 182 vessels and 450,257 
tons over that of the previous 
year. This increase is con­
siderably larger than that of 
the year 1904 over the year 
1903, which amounted to 
268,504 tons ; and the returns 
for 1905 may, therefore, be 
considered as highly satis­
factory for the Belgian port. 
The increase in B'ritish ship­
ping accounts for the greater 
portion of the augmentation, 
inasmuch as the vessels and 
tonnage entering -under the 
B ritish flag amounted to 3,210 
vessels and 4,996,704 tons­
increases of 103 vessels and 
375,490 tons respectively. 



RECENTLY PATEN TED INVENTIONS. 
Pertaining to A.pparel . 

SKIRT-S UPPORT. - MARGARET A. MCOUAT, 
New York, N. Y. This support is such as Is 
worn by ladies for supporting the skirt at 
the waist. The object of the improvement i s  
to provide a support or fastening which will 
afford means ' for supporting a skirt from a 
shirt-waist in a substantial manner, and, fur­
ther, to provide such an a rrangement a s  will  
enable the shirt-waist to be lanndered with 
facility. 

RUBBER FOOTWEAR. - P. MACA . MAC­

KASKIE, '.ronopah, Nev. One of the purposes 
of the in ven tion i s  to provide a rubber boot 
which will have ventilating openings in the 
foot-section thereof leading to channel s  whic h 
are conducted to the upper portion of a boot, 
for example, the knee type, and also to so 
construct a hip-boot that sundry of the chan­
nels will lead to the top of the hip-section and 
others to the top of the knee-section when the 
former is  folded down on the latter, thus pro­
viding for a thorough ventilation, under all  
conditions of use. 

Of Interest t o  Farllle rs. 

DRAF'l'- E Q U A L I ZER.-F. LI NDSTROM, Mar­
quette, K&n. This equalizer comprises a hori­
zonta l ly-rotatable member mounted upon the 
tongue or draft-beam of the wheeled structure 
with which the improvement may be employed, 
together with special means cooperating with 
said member for effecting the desired equal iza­
tion of draft, whether three, four, or five 
draft-animals be employed abreast of each 
other. 

Of General I nterest. 

MOORIN G.-W. H. ProEK, United States 
Army . Submarine mines are usua l l y  anchored 
to float a fixed distance below the surface, and 
d i fficulty has been m e t  in mooring the mines 
a t the desired position. The inventor's  object 
i s  to overcome this disadvantage, and such end 
is a ttained bJ arranging the anchor to s l ide on 
the cable until the anchor reaches a point 
a bove the bottom equal to di stance below the 
surface that it  i s  desired to float the mine. 
'fiJ is distance is determined by a finder weight 
and line which automatically throws into ac­
tion a c l utch, causing the anchor to be fixed 
to the cable, wherenpon the anchor in moving 
into the bottom draws down the mine to de­
sired depth. 

S A S H -I1'ASTENER.-I. A. SHAW, Leaven­
worth, Kan. 'rhe invention is  especia lly 
adapted for use in connection with sashes 
which open by sl iding vertically in guide­
strips. I t  will  operate to maintain a; " ' ¥sh in 
any desired position. Also to maintain a' 
window�sash firmly against its guide-strips. In 
connection with the fastener means are pro­
vided that cooperate with the fastener for 
locking the sash in a closed position, and so 
that it may not be opened from the outside. 

Hardware. 

PERM UTAT I O N -LOCK. - O. KATZENBERGER, 

San Antonio, Texas. The 'object here is to 
provide details of construction for a lock, and 
more particularly to improve and simpl ify con­
struction of the lock formerly patented by this 
inventor, said improvements being a l s o  appli­
cable to various locks of the class indicated, 
in which the features of novel ty may be ' ad' 
vantageously embodied, thus p roviding a lock 
convenient to operate. may be unlocked in the 
dark by the sense of touch o r  by sound of 
impinging parts, or by both means. 
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Busintss an" Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY.-You will. 

find Inquiries for certain classes of articles numbered 
in consecutive order. If you manufacture these goods 
write ns at once and we will send yon the name and 
' address of the party desiring the information. I n  
every case It Is necessary t o  give t b e  
n Ulllber ot' th e tnqulrY'MU N N  & C O .  

u U. 8/' Metal Polish. Indianapolis. Sampl_�s free. 

with experience, need not exceed a tenth. 
Sometimes voltmeters and ammeters are pro­
vided with shunts, which change the value 
of a divi sion of the scale. Thus you can have 
a shunt made which wilI  make one division 
have one-tenth of its present value. This 
will  be much better than to estimate by the 
eye the fractional part of a divsion indica ted 
by the poin ter. 

Brick press, C. W. Reynolds . . • • . . . . . . . • 625, 614 
Brooder hover, H. H. Blackman . . . . . . . . . . . 825, 698 
Brooders, mirror attachment for, H. H. 

Blackman . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Broom, R. J. Ellis • . . • . . . . . . • . . . • • . . . • . . . .  
Broom holder, J. D. Mack . . . • . . . • . . . . . . . .  
BrUSh, shaving, E. A. Farron . • . . . • . . . . . •  
Buckle, E. M. Hoagland . . . . . . . . . . . . . . . . .  . 
Buckle, W. D. Flynn . . . . . . . . . . . . . . . . . .  . .  
Buffer, S. M. Goldberg . . . . . . . . . . . . . . . . . . .  . Burglar and fire alarm, Goresline & Cramer . 
Butt hook, E. O 'Brien • • . . . . . . . . . . . . . . . .  
Button, collar, W. L. Fross . . . . . . . • . . . . . .  Cake cutter, E. Stumpf . . . • . . . . . . . . . . . . . .  

( 10083 ) W. D. O. says : I would likE. Calculating machine, J. Vermehren . • . . . . . .  

I nq n i l' Y  �o.  S231.-For manufacturers of electro. to know the composition of the preparation 
plating outfits. with which the particles of carbon, in the car-

Calendar, D. T. Kendrick . • . • . . . . . . . . . . .  Calipers, J . F. Haworth . . . . . . . . . . . . . . .  . Cane carrier feeder, G. D. Von Phul . . . . .  . 

825,697 
825,590 
825,332 
825, 448 
825,6UO 
825,880 
825, 717 
825, 82 3 
825,8{)2 
825,596 
825, 775 
825 363 
825 :394 
825, 648 
825, 778 

Handle &; Spoke MChy. Ober Mfg. Co . . 10 Bell St., bon pencils for electric arc lamps, are held to­
gether ; that is, the cementing substance. A. 
Arc light carbons, carbon plates for battery 
cells,  and similar artic les are made from coke. 
The higher grades are made from coke de­
rived from the residue of petroleum stil ls .  The 
crude material i s  dried, ground fine, and sorted 
into different sizes. The binding material may 
be a coa l-tar product, or some other substance 
containing carbon, and which wil l be reduced 
to carbon by the heat of the furnace. These 
are thoroughly mixed, pressed into forms by 
hydraulic pressure, and afterward baked in a 
furnace. For a full  description see SUPPLE­
MENT, No. 1 2 3 7 ,  price ten c en ts. 

Canning, apparatus for preparing fruit for, 
W. J. Latchford . . . . . . . . . . . . . . . . . . . .  . Car brake, railway, P. P. Hatcher . • . . . • . .  

825,667 
825, 724 
825,767 
825 , 349 
825,675 
825,668 

Cha�in Falls, O. 
l a q u iry No.  823S.-For manufacturers of ma­

chines for making soapstone packlng or braIded cotton 
with powder inside. 

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

I n q n l ry No. S�39.-For manufacturers of press· 
ing machines t or making tin toys. 

The celebrated " Hornsby·Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Machine Company. 

Foot of East 138th Street. New York. 
F n q n l ry No.  8240.-For manufa.turers of water 

wl.eels for irrigating purposes. 
Manufacturers of patent articles. dies, metal 

st3mping, Bcrew machine work, hardware specialties, 
machinery tools, and wood fiber products. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

I n q ui r y  No. 8241 .-Wantert, address of ShIpman 
Steam Engine and Boller Co. 

Automobile experts are in constant demand at higb 
salaries. Our seven weeks' course is the most thorough 
and practical, flttmg men to drive, handle and repair 
Day and evening classes. SpeCial course for owners 
New York School of Automobile Engineers. 146 West 
56th 8treet, New York. 

I n Q u i r y  No.  824-�.-For manufacturers of an ap­
paratus used for cooling a refrigerator in place of icea 

I n q uiry N o .  S�43.-For manufacturers of con· 
crel e shingle-making machines. 

I n q nl ry N o .  S�4<l.-For manufacturers of clothes· 
pin machinery. 

I n q n i r y  N o. S:l41i.-For manufacturers of char­
coal machinery. 

J n q n h'y No. S246.-For manufacturers ot 8and 
brick-ma.king machines. 

I n q u iry � o. S�41 .-For manufacturers of public 
ritle ranges, especially the glass ball and water jet de­
vice. 

I n q n l r y  No. 824S.-�'or address of Solar �'urnace 
and Po�er Co. 

I n quiry N o. 8249.-For address of manufacturer 
of Benj. Keyes patent egg box or sh ippiug carton. 

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters O[ 

DO attention will be paid thereto. This is for 
our information and not for publication. 

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

Inquiries not answered in reason a ble time should be 
repeated ; correspondents will bear in '1])ind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, eacb. must take 
his turn. 

Buyers wishing to purchase any article not adver­
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Car coupli ., ...... P. D. Serrurier . . . . . . . . . . . .  . Car draft rigging, 1. A. Randel . . . . . . . . .  . Car end sill, S. Otis . . . . . . . . . . . . . . . . . . . . .  . 
Car fender, R. C. Layton . . . . . . . . . . . . . . . .  . Car door door operating mechanism, A. 

• Campbell . . . . . . . . . . . . . . . . . . . .  825,580, 825,581 
Car heater, electric, H. W. Buck . . . . . . . .  82 5,298 
Car mover, L. Ehrlich . . . . . . . . . . . . . . . . . . . 825, 708 
Car, railway, A. E. Ostrander . . . . . . . . . . .  825 , 611 
Car seat, Kilburn & McConnell . . . . . . . . . . .  825, 736 
Car seat, F. K. Fassett . . . . . . . . . . . . . . . . . . 825 , 81 6 
Car signal circuit, electriC, W. Lintern . . . 825, 847 
Carbureter, T. McCormick . . . . . . . . . . . . . . . .  825,336 
Carbureter, gas engine, T. L. & T. J. 

Sturtevant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825, 499 
Carriage, child' s  folding, G. H. Pond . . . . . .  825, 481 
Carrier. See Game carrier. 
Carton, Howe & Davidson . . . • . . . . . . . . . . . . .  825,539 
Cash register, E. S. Smith . . . . . . . . . . . . . . . .  825,493 
Casket handle, E. R. Sargent . . . . . . . . . . . . .  825,558 

Why, if g��l�fd��g 
o�

p
��o�

ce
inf� �:r::,t;�nt�bi� ' s�ii':r',

825 , 82 9  

known, does t h e  skin o f  a chameleon change in converting. A. Classen . . . . . . . . . . . . . . . .  825 , 808 
( 10084) R. s. c. asks : 

color, in moving from an object of one color g�:::��� ����i�;��ri��te
a
rt�����U�a�ing�

ll�: 825,305 
to one of another color ; that is, why does Its H. Liebau . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825, 846 
skin a l ways assume the same color as the ob- g���� �f�t�ib.?ter�1:;dV�id·u"�i, ' J'" T." 'Hi�ks : : �it:f� ject it may be resting upon ? A. One answer China kiln, J. C. Hinz . . . . . • .  _ . . . . . . . . . .  825,651 
to the question, "Why does the chameleon gfo�

r� �.
ve#o.1�E;n ��������� : : : : : : : : : : : : :  ��g:��; change the color of i ts skin ?" is that the cham- Clock, alarm, W. E. Porter . . . . . . . . . . . . . .  825 , 347 

e l eon has a better chance of life by reason of g���h, 
eI6�trr: �is�'r �

i
.
g
.�� . : : :  : :  : : :  : : : : : :  ��g:��� this protective resemblance to its surroundings. Clutch mechanism. W. F: Jacobs . . . . . . . . . . .  825, 542 

Those chameleons which had the largest range g:g��g. �����;is��li
���i08: ��h��o���.

i� : : : :  ��g:�U 
of change of color in the past have survived, Computing mechanism, J. A. Smith 825,494 
and the capacity of change has been evolved Concrete casings, fittings for, 1<'. A. 
in their descendants to a higher degree, so conc��i;

it
�on'st�;,�ti�� ' ' i�� "b';ildi;"g�; ' '�e'i�: 

825, 604 
that a l l  chameleons now l iving readily change forced, C. P. Weeks . . . . . . . . . . . . . . . . . . 825,627 
the color of their skin s to that of the bark of gz������, ��Ii';;fo��l��ort��s's fo�. �: :,e��r;"is ��g:g�� the tree upon which they at the time may be. Concrete sectional conduit, reinforced, 
They are thus protected from their enemies. Keenan & Tobin . . . . . . . . . . . . . . . . . . . . . .  825, 392 
There are many such adaptations of creatures 2�����:��' ��d

L'm��1��
r 
s��e: ' 'M: "K: " i£c'- 825,831 

to their habitat or environment. �L polar Grath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825, 405 
Conduit coupling, W. W. Carpenter . . . . . . .  825,583 bear, living among Arctic snows, is white. Conduits, making hermetically sealed, A. S. 

T he tiger in the jungles is striped, as if Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825.589 
Confetto cannon, R. KliemanrIt . . . . . . . . . . .  825, 843 painted to resemble rushes, reeds, or other Controller, H. E. White . . . . . . . . . . . . . . . . . .  825, 367 

stiff and s traight plants. Many fish have Conveying system, R. B. Green . . . . . . . . . .  825, 532 
backs of the hue of the sand o r  sea bottom 2��¥:r ���d d

a
r��r,

cl��e\'v.
F
·F�:nc����.

a
.�� : : : :  ��g:��� 

upon which they lie. Na tUfe has thus attended Corn husking machine. green, H. Climer . . 825 , 5 1 6  
Corner stay, H. H. Dewey . . . . . . . . . . . . . .  825 . 523 to the needs of her 'weaker children. Another Corset, B. Kull . . . . .  , . . . . . . . . . . . . . . . . . . . .  825,666 

answer might be that the effect of the color Cotton bolling, cleaning, and ginning ma-
of the surroundings Is to produce a change In Cott��in

e;'o;;pr�ssi�;rdn:;p�;�t';s: " W: · . 'M: 825, 81 8  
the pigment in the cells  of the skin,  so that Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82 5, 6:13 
the color becomes l ike that of the surface upon Cotton gin. W. F. Overmyer . . . . . . . . . . . . . .  825.341 

Couch, reclining, J. Flindall . . . . . . . . .  : . . . . .  825, 312 which the animal is resting. In the chameleon Coupling locks. device for operating, L. 
this is compa ratively rapid. ', . , Cros;�;��� re';;��abi';: 'ci: 'iI: ' Rya� : : : : : : :  : : � �i�� 

Cultivator shield, H. Ver Heul . . . . . . . . . . . .  825,684 
Cup holder, commuuion, C. P. Harris . . . . . .  825.316 
Cupboard , folding, R. C. Russell . . . . . . . . . .  825, 484 

INDEX OF INVENTIONS g������s ��
e
�t�;k 

J
coiFs', !1���fflg ' it;��h�n: 825, 859 

For which Letters Patent of the 

United States were Issued 

for -the Week Ending 

July 1 0, 1 906. 

ism for interrupting, J . O. Heinze, Jr. 825,830 
Curtain, J. C. Atkin . . . . . . . . . . . . . . . . . . . .  825, 692 
Curtain and shade holder, combined, E. F. 

Luetgenau . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Curtain fixture, T. Lauther . . . . . . . . . . . . .  . 
Curtain pole, .r. B. Kram . . . . . . . . . . . . . . .  . 
Curtain pole, A. J . Mapel . . . . . . . . . . . . . . .  . 
Curtain stretcher, J. Booth . . . . . . . . . . . . .  . 
Cushion, H. S. Hale . . . . . . . . . . . . . . . . . . . .  . 
Damper regulator, C. P. Gerih . . . . . . . . . .  . 
Dash foot and toe rail support, vehicle, P. 

B25 , 471 
825,737 
825. 665 
825, 742 
82 5, 375 
825,826 
825 , 820 

E. Ebrenz . . . . . . . . . . . . . . . . . . . . . . . . . . . . 825,640 
Derailer, Linn & Patrick . . . . . . . . . . . . . . . . . .  825,740 
Desk, J. A. Peterson . . . . . . . . . . . . . . . . . . . .  825, 346 

Special Written Informa.tion on matters of personal 
rather than general interest cannot be expected 
withou t rem unera tion. 

be A N D  B A C H  B B A R I N G  T H A T  D A T B  Br::ia:
o
�����e'J.

N
H�Be��I���:� . : : : : : : : : : : : :  ��g:�8� Scientific America.n Supplements referred to may 

had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt 

price. 
of 

Minerals sent for examination should be distinctly 
m::trked or labeled. 

Distance Instrument, W. Laska . . . . . . . . . . .  825,605 
Door. sllding. J. S; Schlosser . . . . . . . . . . . . . .  825,422 
Doors, controlling switch for motor oper. 

ated, J. W. Kellogg . . . . . . . . . . . . . . . . .  825, 393 
Abdominal supportpr, K. L. Storm . . . . . . . . . . 825, 561 B���t' ig��ia��

t
i,
in

fi. 
g��

e
B���ei�· . .  �����(:� : : :  �§g:�zg 

[See note at end of list about copies ot these patents.] 

Accumulator controller, G. P. Dike . . . . . . . . 825, 383 Draft appllance, C. M. Thompson . . . . . . . . .  825. 776 ( 1008 1 )  H. A. says : A cask of water Adding machine, �'. R. Welton . . . . . . . . . . . .  825, 365 Draft equalizer, F . . Lindstrom . . . . . . . . . . . .  825, 739 
O AdvertiSing lantern, F. Koenig . . . . . . . . . . . .  825,663 Drawer slide, J .  Beaudet . . . . . . . . . . . . . . . . .  825, 695 is p laced on a pair of scales. It weighs 5 Air brake governor, L. F. ""'illiams . . . . . . . . 825,786 Drawing in errors, device for correcting, 

Heating and L igh ting. pounds. I f  a fish weighing 1 5 pounds ( sal- 1Y �ofpres�or
t 

hSdra
d
ulic, M·G

F. $ut
p1f

uth ��g'n� H. D. Colman . . . . . . . . . . . . . . . . . . . . . . . .  825,585 

GRATE AN D FIXT URES TH EHE FOR.-J. man ) is p laced in the water contained in the Alfgy�, !Cpr��!��i�'g P[gw 
uC��fbon 'ferr�, �.

mF� , Dred
l!�fiS 

an
� . .  

c
.O.����

i
.U.� . ��:�.

r
����: . ���� . � 825, 545 

FERRACIOLI, New York, N. Y. The invention 
relates to improvements in grates intended es­
pecial l y  for use i n  cooking stoves or ranges 
and to improvements for mounting the grate. 
The object is  to p rovide a grate which may be 
heavily constructed, so as to render it  a s  dur­
a b l e  as possible,  but which may be made in 
sections, so that one or more of the sections 
may be removed when inj ured and replaced by 
new sections, thus permitting ready repair. 

Pertaining to V ehicJ es. 

MEANS FOR S IGNALING ON AUTOMO­
B I LES OR 'l'H E LIKE VEHICLES.-E. BAR­
BAROUX and G .  BARBAROUX, Via Ospedale 1 ,  
Turin, Italy. I n  this patent the invention 
has reference to Improved means for giving 
signa l s  on automobiles or the like vehicles 
more readily and effectively than hitherto, and 
has for its principal object the employ ment 
of the exhaust-gases from the motor for oper­
a ting any convenient or known signaling de­
vice, such as a whistle or  a siren or the 
l ike. 

WII E E L . - I .  W. GILES, New Bedford, and 
C .  W. TOBEY,  Fairhaven, Mass. This inven­
tion is  an improvement in wheels, and espe­
dal l y in w h eels designed for use on automo­
b i l e s  and the like wherein a cushioning and a 
s trong traction effect is desired. As a whole 
it may be found in p ractice to possess all  the 
0l asticity of a pneumatic tire without many 
of the troubles incident to that form of tire, 
the improved wheel being punc ture-proof and 
so constructed that dirt, grit, and mud can­
not enter or obstruct the working devices. 

No·rE.-Copies of any of these patents wi l l  
be furnished b y  Munn & C o .  for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date ot this paper. 

cask, will  it raise the weight of the cask or Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 825 , 348 Drier. See Grain drier. Ammonia from gases, extracting, R. Brunck 825,297 Duck call, P. S. Olt . . . . . . . . . . . . . . . . . . . . . . 825 , 61 0 not ? It is argued by some apparently smart Anchor, C . E. Cook . . . . . . . . . . . . . . . . . . . . . . . 825, 587 Dust guard, J . S . Patten . . . . . . . . . .. 825,410, 825, 41 1 men, but I want to lay down your word to Animal releasing device, J. W. Ross . . . . . . .  825 , 352 Dust receptacle, C. D. Williams . . . . . . . . . .  825, 630 
them as p roof. I contend that the cask then Ano�e

a:dPp�.
r�: . �: ' . . �: .�I:: . ���. �." .�: . ��,.

g
.�I: 825,591 ����rN�

c
fu�nage, ,

e
¥.

er
S';Yd�� · '" '" '" '" : : : '" '" : '" :  ��U�� weighs 65 pounds. A person weighs 1 40 Apartment closure and stove fixture, com- Electric furnace; J. F. Hammond . . . . . . . . .  825, 386 

pounds before dinner ; does he weigh any more bination. W. C. James . . . • . . . . . . . . . . . .  825,840 Electric machine, dynamo, P. Boucherot . .  825, 877 Auger bit, J. T. Parker . . . . . . . . . . . . . . . . . .  825. 479 Electric switch, C . F . Black . . . . . . . . . . . . . .  825, 632 after a hearty meal, say of 1 V,  pounds ? It is Automatic sprinkler, R. W. Gertz . . . . . . . .  825, 453 Electric switch, E. B. Jacobson . . . . . . . . . .  825,838 
gener a l l y  contended here that he does not. I Automobile climber, S. E. Burke . . . . . . . . . . 825,300 Elevator safety apparatus, A. V. A. Mc-
say he does. Who is right ? A. If a cask l.���:::��n�/��di�� lik.!\.!h��t:s" �����. f�� 825, 478 

EI H:rg 'il' d
· · · ·  ' w' ' j '  . Fl' t

· i, · · · · · · · · · · ·  ��g,��� 
ful l  to the brim with water has a live fish put signaling on, E. & G. Barbaroux . . . . . .  825, 694 E;:b�oiJe;r�g :�'c'1 in�s, ' 's�u�tl'e

r . d'ri�i�g 
, 

Axle, steering, H. Lemp . . . . . . . . . . . . . . . . . . 825,329 me�hanism for, Salzer & Walther . . . .  825 .485 into it, as much water as the fish displaces Bag. See Feed bag. 
825,842 EmulSifier, C . A. Janson . . . .  ' . . . . . . . . . . . . .  825,732 will  overfiow. As a fish weighs the same - as �!��!f�' c�· D�' c����::J.a

� . : : ." : : : : : : : : : : : : : : : 825,878 Eng�:PI��f:e� .j';�
d
v:J'

a
T�y[

e
��.l����� . .  ���

i
.C�: 825,433 the water it displaces when fioating in water, B sk t making machine E L Walker 825 566 

it follows that the cask fu l l  of water and B!tt:ry, C. W. Harper : . .  : . . . . . . . .  : : : : : :  825:882 Eng
��� 

v
.
a
.��

r
.I���

, 
. .  �������

r
?�

n
: . ?: . .  �' . .  pe�": 825,75 

b t Battery plate separator, secondary, L. W. Engines. device for preventing back firing in fish weigh the same after the fish has een pu Horton . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  . . .  825, 837 explosive G Holloway 825 835 into the water that the cask and water weighed Bearing, ball, E. Rivett . . . . . . . . . .  825, 417 ,  825,41 8 Excavating �nd conveying syst��: " "E: ' 'il: ' 
before the fi sh was put into the water, that is, Bearing, self-adjustab

l
le journal, crank, and 

825 688 Merry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825,743 axle, J. L. Wil iams . . . . . . . . . . . . . . . . . .  , Excavating apparatus, R. B. Page . . . . . . . .  825, 553 
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r ���, :�tto�, 
R���:Kg�; . &' 'St����t : : : : : : : : : :  ��g:�� :;c

c:vV:t
t
o
i�g �ach�ne'M�'gi

K
e 
err . . . . . . . . . . . . . .  ��g,g�g , Bed, folding, P. Herbert . . . . . . . . . . . . . . . . . . 825, 389 , . . ' . . . .  , . . . . . . . . . . .  . .  , 

overfiowed when the fish was p u t  into the cask, Beds, detachable hook for spring, Bullard 
825,702 �����!��

n
at�:�h���

e
t, it �:

f
�Oo"d ' : : : : : : : :  ��N�g 

the weight of fish. water, and cask w i l l  be 65 Bed"te�J,
ot

k';igh
·
ti;.i: &; .  (jo'c'ke�eii ' : : : : : : : : : :  825, 467 Eyeglass guard, W. G. Hahn . . . . . . . . . . . . 8�5 , 3� 

vounds in the case you specify. The whole Belt replacer, W. V olkel, reissue . . . . . . . . . .  12,503 �yegla�� :i1ua}d'H1,. Ai, Hines . . . . . . . . . . . . . �2g'�88 
turns upon whether the fish is  alive aud Belt tightener, W. G. Gaum . . . . . . . . . . . . . .  825 , 645 F��e �I��t 'Ic 

. 
A 

. :s 
B��k�� " " " " " " ' " 825' 576 

whether the cask is comp letely fi l led with water. Binder, file, C . H. Morris . . . . . . . . . . . . . . . . .  825, 474 Far{u gate� O. H. Hunt . . .  : : : : : : : : : : : : : : : 825;32 2 Binder frame, M. Forster . . . . . . . . . . . . . . . .  825 , 714 Feed bag for live stock, O. F. Garretson . . . .  825 , 452 If a person is weighed after a meal, he w i l l  Binder, temporary, A. Faifer . . . . . . . . . . . . . .  825, 447 Feeder. gravity boiler, W. A. Moffat . . . . . .  825, 746 
weigh as much more than he did before the Block machine, C . L. Scott . . . . . . . . . . . . . .  825, 489 Fence and other post. E. M. Bunce . . . . . . .  825 , 703 Block signal system, L. A. Hawkins . . . . . . 825,31 8 �'ence fabric, wire, T. Litwiller . . . . . . . . . .  825, 848 meal as the w eight of the food he h a s  eaten. Boat J C Nichol 825 340 F t· . R L k 825 R98 
Common sense teaches this. If a per son puts Bobbin 'spring, G. M: ' ii��g�ss ' :  : : : :  : : : : : : : 825:704 F:���r. l

e
W �Ir/' ,E. ' S:ve� 

.
: : : :  : : : : : : : : : :  : : :  825:871 Boilers and furnaces, hinge and catch plate Fertilizer spreader, J . H. Jessen . .  825. 6!14, 825, 655 I V,  pounds of food into his pocket and gets for, E. O. Haskins . . . . . . . . . . . . . . . . . . .  825, 722 Fibrous materials, apparatus for separating 

upon scales he w i l l  weigh 1 '12 pounds more Boots or shoes , attachment for golf or ten- oil or grease from, N. C. Lane . . . . . . . . .  825, 470 
than without the food in his pocket. Write nis, H. Sandeman . . . . . . . . . . . . . . . . . . . .  825. 869 File. document, C . A. Phelps . . . . . . . . . . . . . .  825 , 41 4 Boring machine, I. Young . . . . . . . . . . . . . . . .  825, 791 Fire alarm sYf'tem, Beane & Bennt'tt . . . . . . . .  825 , 504'J stomach in place of p ocket, and you will  have Bottle, measured delivery, H. Raymond . . . .  825,350 Fire escape, J . Dodds . . . . . . . . . . . . . . . . . . . .  825,524 
the same fact. Or put nails in place of the Bottle, multiple compartment, H. Raymond 825, 680 Fire escape. portable. II. H. Barsalon . . . . . .  825. 506 Bottle, non-I·efillable. Strupat & Brosius . . . .  825,360 .Fire extlng-uisher. H. E. Rafford . . . . . . . . . . . 825. 868 word food. It  wil l  be equal l y  true. Bottle. non-refillable, J. A. Pbelffer . . . . . . . .  82 5 . 4 1 3  Fireproof door. E. B. Tonnsen . . . . . . . . . . . .  825, 777 

( 10082 ) J.  A. H. asks : Will you ��m�: ���:���ll:gl�; il�d¥g lO���gl;S�� : : :  ���:g�� �\��r,
h
OT�' C�nt�pllc

u
.
r
��� . : : : : : : : : : : : : : : : : : :  ��g:g�� 

kindly explain how voltmeters and ammeters Bottle, non-refillable. G. Evanovltch . . . . . .  825 . R1 4 Fluid metel', F . Lambert . . . . . . . . . . . . . . . . .  825. �99 Bottle stopper, G. Kirkegaard . . . . . . . . . . . .  B2 fi. 60� Flv trap, F. I<IonsnitzPf . . . . . . . . . . . . . . . . . .  825,660 can be read to 1-10 their divisions ? A .  A scaie Box fastener. E. F. Hulbert . . . . . . . . . . . . . .  825 ,46.3 Folrling and other machines, frame con-
is usually read to a tenth of a division by es- , Boxes. apparatus for operating covers of struction for. C. A. Sturtevant . . . . . . . .  825, 429 . . .  lock, J. W. Stephens . . . . . . . . . . . . . . . . . .  825 , 497 Foot warmer, C. Schaefer . . . . . . . . . . . . . . . . .  825, 76.Q timatmg the fractional part III tenths WI th the Bracelet, J. A. Fuller . . . . . . . . . . . . . . . . . . . . 825. 644 Fruit syruping machine. r,. F. Graham . . . . .  825. 598 
eye. This is of course not a ccurate but the Brake. C. W. r.arson . . . . . . . . . . . . . . . . . . . . 825.327 Funnel, G. N . . Haskell . . . . . . . . . . . . . . . . . . .  825,31 7 
best that can ordinarily be done. The error, ��:�jn�
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825,643 
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Seneca Falls, N.Y., U. S. A. 

E ngi ne a n d  Foot Lathes 
MACH I N E  SHOP OUT FITS, TOOLS A N D  
S U P P L I E S. BEST M A T E R I A LS. BEST 
W O R K M A N SH I P. CATA LOGUE FREE 

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

Foot and Power and Tnrret I,athes, Plan­
SH EPARD LATHE co�

rs
IJ��

e
:fd',lt�

d(���ln������: 

��� �'f\!:�M ®[J{J@�ftlL� 
Toledo � iii Ohio,U.SA. 

17J�2V�IC:lron Wor��nCo: 
PAT·E N T, S  

Our Hand Book on Patents, Trade-Marks, 
etc., sent f!ee. Patents procnred throush 
Munn & Co. receive free notice in the '< I SCIENTIFIC AMERICAN , 
MUNN &; CO., 361 Broadway, N. Y; 
BRANCH OFFICE: 625 F St.,Washlngton. D.C. 

Colorado, California and all the West via 
The Nickel Plate Road. 

Extremely low round trip rates for SmlllLer Trips. 
M�io��e�:���eior

Cbg��e 
t�1p

r��lrSo�e�� ��ifeh��: 
F�clestolle, D. P. A., � Rroadway, New York City. 

:>/.--�� 
Mannfactory Established 1761. 

Lead-Colored & Slate Pencils. Rnbber Bands. 
EfJ�T��:: If��r:::.r°�'!i'I��I:tf�;

r
8k�:��

r 
Seoo fO'l" descriptive Oircu!ar S. 

44-60 Ee..st 23d Street. New York. N. Y. 
Grand Prize, Hla-hest Award, St. Louts, 1904. 

The UASTElt "  is the 'bett French 
motor on the market for lightlng houses, 
hotels, etc. Small, compac�, simple and 
safe to operate. Motive power alcohol, oil 
Or gas. 2 :md 4 cylinders. Grb!at power 
for small t:ngines. Easi running. Write 
for illustrated Price List. 

A S T E R  C O M  P A N V  
1591 Broadway NEW YORK CITY 

Automati( Watec Supply 
Most economicat reliable and 
If you have running water t.he 
eng-ines win elevate 36 feet for 
each foot-fall obtainable froIll 
spring, brook, or river. de­
li vered to any dIstance. 
Write for catalogne. 
N i agara Hydrau l i c  Eng ine  Co" 

140 NS8fl.BU St_.,-, _N_._y_. ______ -'-__ 
FOR 

G U N S M ITHS, TOOL 
MAKERS, EXPERI·  
M ENTAL & REPAIR 
WO R K ,  ETC. 
From9·ln. to 13·ln.swlnl<. Arranoed for Steam or Foot Power, Velocipede or Stand-up Treadle. 
Se'I'I.d for Lathe Cataloo. •J������!I� W. F. & INO . BAR N E S  CO.  

EstabJished 1872. 
1999 Ruby St., ROCKFORD, h,li. 

How To Increase 
Your Busil\ess 

READ carefully, every 
week, the ,Business 
and Personal Wants 

column in the 

Scientific American 
This week it will befound 
on page 72. 

Some week you Will be 
likely to find an inquiry 
tor something that you 
manufacture or deal in. 
A prompt reply may bring 
an order. 
W a t c h  it C a r e f u l l y 

Scientific American 73 
Furnaces, automatic regulating means for, 

F. E. Roach . . . . . . . . . . . . . . . . . . . . . . . . .  825,615 
Furnaces, rake construction for McDougall, 

G. S. Crouse . . . . . . . . . . . . . . . . . . . . . . . . . . 825,519 
l�urnituret C. E. Mead • • . . . . . . . . • • . . • • . . • •  825,854 
Furniture, combination or convertible article 

of, J. W .  Hughes . . . . . . . . . . . . . . . . . . . .  825,540 
Fuse, G. Delsenhofer . . . . . . . . . . . . . . . . . . . . . .  825, 879 
Fuse box, P. C. Morganthaler . . . . . . . • • • • • .  825,333 
Game apparatus, card, W. J. Connell • • • • • •  825,809 
Game carrier, J. M. Paul . . . . . . . . . . . . . . . .  825,753 
Garment fastening. H. 1\1. Neidig • . • . • • • • • •  825,551 
Garment fitting table, C. W. Walling. . . . . .  825,782 
Garment hook, T. J. Browning . . . . . . • . • • •  825,701 
Garment supporter, Kennelly & Donch . . • • •  825, 395 
Gas generator, acetylene, W. H. White . . .  825,368 
Gas generator, acetylene, D. W. Hazeltine . .  825.535 
Gas heater and evaporator, P. S. Murta . . .  825 , 60 7  
Gas, making self-igniters for, H. Schimmel 825,765 
Gas, means for automatically lighting, H .  

Schimmel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825,764 
Gas meter, wet. J. O. Jones . . . . . . . . . . . . . .  825 ,324 
Gas regulator, H. C. Grimes . . . . . . . . . . . . . .  825, 718 
Gasolene flame projector, A. H. Stow • • • • .  825,619 
Gate, A. Y. E'ry . . . . . . . . . . . . . . . . . . . . . . . . . .  825,716 
Gear cutting machine, E. J. Flather • • • • . .  825,311 
Gearing, J. Wilkinson . . . . . . . . . . . . . . . . . . . . .  825,438 
Gearing, hand and power controlled, B. M. 

W. Hanson . . . . . . . . . . . . . . . . . . . . . . . . . . .  825,647 
Generator. See Gas generator. 
Gins. roller for roller. T. H. Pearse . . • . • • •  825,344 
Glass blowing machine, G. E. Schmitt . . • •  825,423 
Glass grinding machine, Goehring & Troche 825,454 
Glass houses, Hattening wheel for, S. F. 

Field . . . . . .  • . • . . .  . . • • . . . . . . . . . . . • . . . . •  825,310 
Glove, A. & A. Bloc . . . . . . . . . . . . . . . . . . . . . . 825,510 
Gloves. manufacture of impregnated, C. 

. Weilbier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 825,435 
Grading and ditching machine. S. E. Free-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825,45 I 
Grain, conditioning, Caldwell & Barr. . . . . .  825,378 
Grain, developing the fermentable products 

from, A. F. "Kniesche . . . . . . . . . . . . . . . . . 825, 662 
Grain drier, J. Nash . . . . . . . . . . . . . . . . . . . . . .  825 . 407 
Grain grader, N. L. Hill . . . . . . . . . . . . . . . . .  825 , 390 
Gramophone, G. Hensch . • . . . . . . . . . . • • • • •  825,725 
Grate and fixtures therefor. J. Ferracioll . . . 825,71a 
Grease separator, W. J. Baldwin . . . • • • • • • .  825 . 573 
Griddle greaser, E. J. Lightbown . . . . . . . . . .  825,400 
Grinding machine attachment, G. E. Buck . 825,803 
Grinding mill, M. F. Abbe . . . . . . . . . • . . . • .  825,285 
Grinding wheel, G. Hart . . . . . . . . . . . . . . . . •  825,460 
Ground detector and cut out, E. F. W. Alex-

anderson • . . . . . . . • • . . . • . . . . . . . . . . . . . . . .  
Guns, single trigger for double, J. J. 

Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Hame, harness. J. R. Hughes . . . . . . . . . . .  . 
Hammer. J. H. Smith . . . . . . . . . . . . . . . . . .  . 
Hammock. W. S. Bowie . . . . . . . . . . . . . . . . .  . 
Hanger, I. Stanley . . . • • • • • • • • • • • . . . . • . . . . .  
Harro,,"T, H. C. Simons . . . . . . . . . . . . . . . . . . .  . 
Hawser, C. W. H. Muhlstephan, Jr . . . • . • . •  
Hay or straw in mows, device for unload-

Ing and distributing, W. P. Allen • • • • •  825, 571 
Heel cushion for shoes, spring, Bryne & 

Young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825,515 
Hinge, lock, C. H. Swan . . . . . . . . . . . . . . . . . .  825,430 
Hoe, W. A. Sparks . . . . . . . . . . . . . . . . . . . . . . . 825,772 
Hook and eye, J. A. Werner . . . . . . . . . . . .  825,568 
Horseshoe, J. B. Wbite . . . . . . . . . . . . . . . . . .  825.437 
Hydrocarbon burner, J. F. Barker . . . . . . . . . .  825 ,290 
Hydrocarbon furnace, Vraalstad & Doyle . .  825,779 
Hydropneumatic press, E. D. Coddington . .  825 ,301 
Igniter, electriC. H. M. Kolb . . . . . . . . . . . . .  825.664 
Implement, combination, G. A. Hasseler • • •  825, 461 
Inductive bond, Howard & Rice . . . . . . . . . . . .  825 .538 

���:��::'1de, FW. AWiiil;:::,:
d
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Insulator, M. F. Baker . . . . . . . . . . . . . . . . . . 825 .795 
Ironing machine, W. E. Andree . . . . . . . . . .  825,441 
Ironing table, W. G. Woodmansee . . . . . . . .  825.440 
Journal box and bearing, G. Winkler . . . . . .  825,689 
Knitting machine latch closer, H. Pulster. 825,679 
Lamp fixture, electric, R. B. Benjamin • • • •  825,445 
Lamp fixture, electrical, N. Weeks . . . . . . . 825 ,434 
Lamp holder, electric, R. B. Benjamin, 

825,443, 825,444 
Land smoother. M. B. Goolng • • • • . • . • • • • •  825,646 
LatCh, gate, C. O. Young • • • . • . • • • . • • • • • •  825 , 690 
f,awn sprinkler, Barkelew & Grigsby . . . . . 825,575 
Leaching solutions, treating acid, P. F. 

Cowing . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 825 ,302 
Level, J. L. Russell . . . . . . . . . . . . . . . .  • • . . . 825,760 
Level, spirit, E. G. Hewitt . . • • . • . . • • • . . . •  825,320 
Library and desk, revolving, J. E. Wamble 825,783 
Light extinguisher, time, Sewell & Trussel 825,491 
Limbs, suspensory controlling device for ar-

tificial, T. W. Klopp . . . . . . . . . . . . . . . . .  825.659 
Liquid distributer, L. Perotti . . . . . . . • . . .  825.345 
Liquid impelling device, E. P. Holly . . . . . •  825,652 
Liquid sepa rator, centrifugal, E. C. Pawley 825,412 
Liquid separator, centrifugal, W. C. Hart-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825.721 
Liquids from solids, apparatus for separat-

ing, W. H. Lomas . . . . . . . . . . . . . . . . . . . .  825,331 
Litter carrier, A. F. Jansen • . . • . . • • • . • • • •  825.465 
Load Indicator, H .  James . • . . • • • • • • • • • • • •  825. 839 
Locket, E. A. Phillips . . . . . . . . . . . . . . . . . . . 825,676 
Loom for weaving sheer or Swiss fabrics, 

E. H. Ballou . . . . . . . . . . . . . . . . . . . . . . . . .  825, 504 
Loom picker check. M. F. Field . . . . . . . . . .  825,309 
Loop, handle, Townsend & J obnson . . . . . . . . .  825 ,563 
Lubricating apparatus, W. W. Nugent .  . . . . .  825, 600 
Lubricator, C. Comstock . . . . . . . . . . . . . . . . . . 825.586 
Magnet device, polarized, M. K. McGrath . •  825.406 
Mail box, W. H. Zylstra . . . . . . . . . . . . . . . . . .  825,503 
Mail box, speaking tube, etc., combination, 

W. J. McWade . . . . . . . . . . . . . . . . . . . . . . . 825 , 339 
Mall carrying cabinet, H. D. Hackney . . • • •  825,456 
Mail marking machines, separating mechan-

ism for, H. Osborn . . . . . . . . . . . . . . . . . . .  825,476 
Match box and oil can, combined, E. J. 

Beever . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825,372 
Measuring implement. II. S. Milks . . . . • • . .  825, 606 
Mechanical movement, J. & C. Quist . . . • .  825,482 
Mechanical movement, W. F. Murpby . . . . . .  825. 858 
Metal bars, machine for twisting, P. Blon-

dell . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  825 ,511 
Metal bending machine, T. Wolfe . . . . . . . .  825,788 
Metal pieces, uniting, C. F. Jacobs . . . . . . . .  825 ,541 
Metallic bars, device for bending, A. C. 

Busby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Metallic tie, T. Berntson • • • • • • • • • . . . . . . . .  
Meter. See Fluid meter. 
Meter connection, S. L. Eastey . . • . . . . . . . . .  825 , 707 
Meters, statement delivery mechanism for, 

R. W. Gallaghet . . . .. . . . . . . . . . . . . . . . .  825 , 451 
Mile meter, H. Tyler . . . . . . . . . . . . . . . . . . . .  825,432 
Mine cage safety device, C. Mulhearn • • • • •  825. 334 
Mine hoist, A. B. Paige . . . . . . . . . . . . . . . . . •  825,477 
Mine residues, means for distribUting, A. 

L. Eo Bergert . . . . . . . . . . . . . . . . . . . . . . . •  825,292 
Mine skips, cages, etc . ,  safety gear for, 

Scblesinger & Weldon " " " " " " " ' " �25,353 
Mingling finely divided solid substances with 

a blast of air, apparatus for, G. D. 
Coleman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825,381 

Molding machine, S. Griffith • • . • . . . . . . . . . .  825, 824 
Mooring. W. H. Peek . . . . . . . . . . . . . . . . . . . . .  825,755 
Mop wringer, M. Timothy . . . . . . . . . . . . . . . . .  825 ,620 
Motors, .device for synchronizing prime, F. 

Ellicott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825,530 
Mower. lawn, A. C. Melton • • • • • • • • . . . . . .  825,473 
Mowers. side delivery buncher for, N. G. 

Hanna . . . . . . . . . . . . . . • . . . • • . . . • • . . . . . .  825,827 
Mowing macbine. S. D. Grimm . . . . . . . . . . .  825,825 
Musical instruments, automatic ?Iaying at­

tachment for, P. Welin " " " " " " ' " 825, 784 
Musical instruments, tracker for automatic, 

F. C. White . . . . . . . . . . . . . . . . . . . . . . . .  825,629 
Nickel from nickel carbonyl, apparatus for 

obtaining, C. Langer . . . . . . . . . . • • . . . . .  825.844 
Nozzle coupli'lg, Paterson & Gregory . . . . . . .  825,480 
Nut lock, O. H. Welch . . . . . . . . . . . . . . . . . .  825, 628 
Nut lock, E. C. Billings . . . . . . • . . • • • • • • . •  825. 802 
Oar, bow facing. Wagner & Shenk . . . . . . . .  825, 780 
Oil cup, E. A. Record . . . . . . . . . . . . . . . . . . . . 825,757 
Oil Hushing system, M. D. Mitchell • • • • . . .  825, 745 
Oil furnace for automatically heating metal 

blanks, M. Hoopes . . . . . . . . . . . . . . . . . . . .  825. 537 
011 press box, J. H. Hubbell . . •  ; . • • • • • . . .  825 . 462 
Oil trap, Eo J. Clarke . . . . . . . . . . . . . . . . . . . .  825 .807 
Ore crusher. 1. N. Bonsai . . . . . . . • . . . . . . .  825. 699 
Ore roasting furnace. tilting, T. Edwards . .  825,446 
Ore separator, S. J.  Rogers . . . . . . . . . . . . . . . .  825 ,758 
Ore separator, magnetic, R. R. Moffatt • •  825,672 
Organ pipe valve. J. Binnlg . . . . . . . . . . . • . • •  825 .2lJ4 
Packing box. pump plunger, C. L. Heisler . .  825, 832 
Packing, piston. C. A. Gullum . . . • . . . • • • • •  825,455 
Painting overhead wires, device for, G. 

Weiman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825,785 
Paper hoard, corrugated, J. T. Ferres • • • • •  825. 307 
Paper box, F. Knobeloch • • • • • • • • • • • • • • • • • •  825,544 

PATENTED New. Light 
CAR B U h E T T � D  A I R  

TJlROW AWAY your old 
1amps, stop your gas and electric 

�frh�:!l�h:�!e��
e
li���b:����� 

Can be used for lighting, conk · 
��k:���n�w� th�;;e��n ;�a�l. 
CIIAN CE for AGENTS 
& MANUF ACTUREn" 
We want a tinner or hardware 

f�a1�::�f:���r� i�n�v�h c��d�� 
The Carb�retter, Price $10 our patent on 3 royalty basis. 

This IS a chance to rnalle a for. 
tune. Any tmner c�n make the carburetter. Write for particulars. 

AMER.ICAN AIR. LIGHT AND HEAT CO. 
42 Broadway New York City 

Mound City Dishwasher 
The Only Scientifically Constructed 

Dishwasher on the Market 
No More  DrUdge!! 

D��:�:�An�n�,a2t
e 

diB�!� 
glass and silverware. Can be 
used on gas, oil, wood or coal 
stove. Family size will wash 20 
to 30 assorted pieces at one time. 

There is more popular demand 
for a cheap, practical and dura,.. 
hIe Dishwasher than fiOY article 
that can be mentioned. Every 
latru;a:g����' b��ell�e:a�

'{
t�� 

women, are making Big M oney. 
Secure the agency f or this won 
derful seller in your terrItory. 
Agents wanted "in all foreign 
countrle�. Send at once for 
testimonials, f u l l  particulars 
and prices. Dept. B. 

M o u nd Ci.ty Di shwasher Co.,  Dept. 628,  St. Louis, Mo. 

This machine is the regular hand machme sup­
p lied with a power base, pinion, countershaft, 
etc., and can be worked as an ordinary power mal�hine or taken from its base for use as a 

hand machine. Length of pipe handled 
easilv in small room. Illustrated catalogue 
-prfce Jist free on application. I 

THE C U RTIS " CURTIS C D . .  I 
6 Garden St" B:aIDGBPOR'l', CONN. j 

Reduced Rates 
TeIennOne Service 

CO NTRACTS NOW BEING TAKEN 
Cau nearest Contract Office for full information. 

NEW YORK TELEPHONE COMPANY 
COI'fTRACT OFFICES; TELEPHONE NO. : 

9010 Cortlandt 
9040-38th 

15 Dey Street 
1 1 5  West 38th Street 
220 West 124th Street 
616 East 150th Stree\ 9000 Morningside 

9020 Melrose 

A MON EY M AK E R  
Hollow Concrete Buildinl< Blocks 
�':ih�:.

st
�ll�'ii.fi:�i'e:d�eapest 

THE PETTYJ OHN CO. 
615 N. 6tb Stre�t, Terre Haute, Ind. 

eliminates g u e s s w o r k .  Any 
temperature from zero to 3{MX} 
degrees Fahr. Indicated w i t  h 
absolute accuracy. Used in all 
industries. We guarantee salis .. 
faction. Write for particulars 
and price, giving your require­
ments. 
ELECTRIC DENTAL SPECLl.LTY co. 

2'261 Euclid Ave., Cleveland, O. 

J A G E R  Marine 
4-Cycle Engines 

Skillfully designed and well 
bUIlt. Single lever contra], com­
bining automatic carburettor 
with sp�rk advance. Develops 
wide speed range and re liability 
under most _ trying conditions. 
Sizes 3 to 60 h. p. Sel,d for catalol<. 

CHAS. J. JAGER CO.  
281 Franklin,  cor. Batterymarch St . •  

Boston, Mass. 

VlfTOS Asbestos and Ma�nesia Products 
. STEAM P I PE AND BOILER COVERINGS. "J·M" ASBESTOS ROOFI N G .  

\ .  ASBESTDS PACK I N G  ( F o r  a l l  u r  oses) . ASBESTOS FABRICS. 
ASBESTDS FIRE-RESISTING 8E�ENTS. KEYSTONE HAIR INSU LATDR.  

. ASBESTOS B U I L D I N G  MATERIALS. ELECTR I CAL S U P P L I ES. 

M. VV. d a M N S - M A N V I L L E  c o .  
New York, M i l waukee, Chicago, Boston Phi ladelphia, St. Lou i s .  Pittsb u rg,  C loveland.  New Or leans, Kansas 

City. M i n neapol is , Da l las. San Francisco, Los Angeles,  'Seatt l e .  London.  

Silver'S Bana Saws 

THE 

20-ln. Foot or Belt Power 
2o=in. Belt Power 
32-ln. Belt Power 
36-ln. Belt Power 

ALSO 

Hnb Boxing and Spoke Tenon 
Machines, Forges, 1)rills and 

, . . Ohio " Feed and En­
silage Cutters 

Manufactured by 

SILVER MFG. 
SALEM. OHIO 

T H E  E U R E K A  C L I P  
The most useful articJe evpr invented for the pW'pose. Indispf'Dsable to Law­yers, Editors. Students, Bankers, lnenr .. ance Companies and business men gen­... erally. B.ook .marker and pap€r clip. Does not mutilate tne paper. Can be used repeatedly. In boxes of 100 for 25c. To be had of all bm,)ksellers. stationers and notion dealers. or bv mail on· receipt of price. Sample card, btmail, free. Man. 

¥!i�tti:� Blx f2y.nL'�::��1d�'�
e
y. 

RELIABLE 

Regal 
Marine Engines 

Ju�:r s��� ��\����ile
�ln>J: c�t 

Inders, in 1 1-2, 3 and 5 h. p. Double 
CyJinders, 8 and 13 h. p. Four e,l. 
biders, 80 h. p. Also a superior hne 
Of Sts;tionary Engines. It pays 
!�:U6b��r:

2
. to read our new 

Regal Gaso l i n e  E n g i n e  CO. 
COLDWATER, IIUCII. 

MARINE ENGINES 
Reliability under alt condi­

tions is the cnar:lcleristic of 
the " Lamb " Engines. Sizes 
from 1!1 to 1 00 H. P. in stock. 
Write tor catalogue. 

TEnRY & CO. 
Managers .Eastern and Foreign 

Branch 
92 Chambers St., 

New York 

Jlm�ri(an 
fiom�s and 6ard¢ns 

BOUND-VOLUME ONE 
Profusely Illustrated. Large Quarto. 426 

Pages. Green Cloth Covers Pro­
duced In Several Colors. 

A Beautiful Book. 
Price $3.50 

This volume, containing house plans, many suggest.ions for 
the decoration and furnishing of the borne; also for the :m· 
provement of the grounds and the '2"ardens, is indispensabk to 
those l l; quiring such information. 

MUNN & CO., Publishers of the Scientific American 
361 Broadway, New York 

Mannfacturers should investigate the 
B. F. BAR N ES MACH I N E  TOOLS 
before placing orders. The Tool here 
illustrated is our 2O-inch Drill, and we 
have many other sizes to make a very 
�7!"�:tWs.I

i
��· 1�������U;�I\\'i�

e ilr��t 
Tools for reducing costs of production, 
tet us tell you wbat we have. Ask for 

Catalog S. 
B. F. BARNES CO. Rockford, I I I .  

European Branch 
149 Queen Victoria St., London, E. C. 

1 9 0 6 
THOMAS 
AUTO=BI 

They Make Bad Roads Good 
No slipping or skidding o f  wheels on any 

kind of conveyance if lined with 
WEED'S TIRE GRIPS 

wbich ensure steady traveling. ('an be car· 

�:�il�
n 
a�jJst���' .£;�gE� �: !��l; �h��' 

Protects occupants of car from flying' mud 
etc. Indispensable in wet weather. Send 

for free descriptive booklet S. 
WEED CHAIN T IRE G R I P  CO., 28 Moore St .. N. Y. City 

SUBSTITUTfS fOR (OAl 
Are described from the technical 

standpoint In the following Scientific 
American Supplements . 

Each Supplement named costs 10 cents 
by mail : 

COMMER C I A L  U S E S  OF P E A T. 
SCIENTIFIC AMERICAN SUPPLEMENT 1 324. 
The_ article enumerates t h e  princi}?al peat 
bogs and states their financial pOSSIbilities. 

GERM A N  BRU1U ET'r I N G  MA CHIN­
:!!:RY I N  A M E R I C A .  SCIENTIFIC 
AMERICAN SUPPLEMENT 1 ,1 1 1 .  A valu­
able economic report. 

A N E W  E L ECTRIC A L  P R O C E S S  
FOR THE M A N U F A CTURE OF 
PEA T FUEL. SCIENTIFIC AMERICAN 
SUPPLEMENT 1 492. The paper fully des· 
cribes the Bessey process. 

L IGNITE, P E A T, AND COA L D U ST 
FUE L .  SCIENTIFIC AMERICAN SUPPLE­
MENT 1 426. A careful consideration of 
German methods. 

D O M E S T I C  COK E  A N D  B R I­q£ E'I"I'ES F R O M R E T O R T 
COKE 0 V E N S. By R. M. Atwater, 
SCIENTIFIC AMERICAN SUPPLEMENT 1 2 1 1 . 
A valuable monograph by an expert. 

THE WHITE MIN E R A L  P R I, S S  
FOR BRlqU ETT ING. SCIEN1;IFIC 
AMERICAN SUPPLEMENT 1 224. An article 
describing and illustrating an American briquetting machine. 

Price 10 cents each, by mail_ 

Order through your Newsdealer or from 

MUNN & COMPANY 
361 Broadway fiEW YOU 
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I nexpensive 
Class ifi ed Adverti sements 
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 Bent on 
request. 

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

W AN'l'ED.-Prices on second-hand engineer's pocket 
books, civil engineering branch. State title, author, 

:��
t
:��s 

a
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n
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n :�� 'ii�C:e�����
t
��h'Jw.e:k�{iCf, 

361 Broadway, New York. 

FOR SALE.--American School of Correspondence 
Course in Central Station Work. �'ully paId up. Will 
take $30 for course, not including reference library. or 
$50, including library. L. C. Stover, Booneville, Iowa. 

POULTRY PAPER, 44 pages, illustrated, 25c. per 
year. 4 months, ' lOc. ;  sample free ; 64-page practical 
poultry ' book free to yearly subscribers ; book alone, 
10c,; catalogue poultry books free. Poultry Advocate, 
Syracuse, N. Y. 

IF YOU WANT to buy a machine, engine. boiler, 
power equipment. electrical. steam, pneumatic or other 
machinery-anything in the machine line-Tell Us and 
we wil l  see that you get full descriptions, prices, cata­
logs, etc., from an the first-class manufacturers. We 
charge nothing for the service. Address Modern Ma­
chinery Daily News, Security Building, Suite 10, Chicago. 

FOR SALE.-Eigbt-inch Clark Telesco
�
e, in nse four 

���
r
�·5_f��t

n
�ti�;r';��O

e
ry. '1���r�hd�!�S �?<;�Wi�:: 

�2 Broadway, New York. 

FOR SALK-Patent 1'0. 817.480, Issued April 10. Tbe 
best Wire Snow Guard ever made. Reason for selling, 
other business. J; H. Fulmer, Nazareth, Pa. 

STA'l'E RIGHTS FOR SALE in new valuable Regis­
tering Ftnd Canceling Ballot Box patent.. lfor particu­
lars address E. K. Tolman, Worcester. Mass. 

MANLOVE AUTOMATIC DRIVEWAY GATE.­
Always in order ! operated by any wheel. Safe. ,hand. 
some, valuable. iO,OOO working. (Canadian rights for 
sale.) Manlove Gatt' Co., 272 Huron Street, Chicago, 1lI. 

B U S I N E S S  O P P O RT U N I T I E S. 

BA RGAIN for one desiring a small and well-estab· 
hshed manufacturing bu�ine8!l, fu]]y protected by 
fl�f[�J.S' 1���t��

g
M!�U��ct�:;.��

a
M&x 7���lNe::

g
y
a
J���, s

o
-

W ANTED.-To buy outrll'(bt or use on a royalty basis, 
a garter-clasp or hose-supporter. :\lust be small in size. 
simple in construction, easy to manufacture. and a 
noveity covered by strong patent. Address Clasp, Box 
773, New York. 

MOTION PlC'l'URE MACHINES, Film Views, Magic 
Lanterns, �Hides and similar Wonders For Sale . . Cata.-
�1��

e 
/.

r
��H�ga�li� �UMt:%Csr.�f,�W:M�h1f:" ���

e
s. 

PRIVATE, PRACTlCAL INSTRUC'l' ION in the 
�g-�t�t���

i�rrd���I�fet!.lg��fie 
G
d���tiiaftt�,

s
i;f�i�i 

7th 8treet. New York City. 
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or write stating age, experience, etc. Hapgoods, 805 
Broa�way, New York. 

WANTED.-A competent man to take cbarl'(e of the �:����Im��f:������ '��::t�[ t£J'gl!,a
n
�c " �1n 

a 
machine shop, power nouses, mines, miils an:ri rair 
road. Must understand repairing macbinery in

C
idental 

thereto and have p:ood executive abUity. Mm�t furnish 
good references, stating salary. Address' Missouri 
H e," Box 773, New York. 

TO MANUFACTURERS AND INVENTORS.-Lon_ 
don firm of good standing, possessing every facUity for 
successfully placing on British market, time and labor­
saving inventions or any manufactured article of merit, 
is open to take up the sale in tbe United Kingdom 
of an additional good l ine, either on purchase or 
agent1Y arrangement. Address U London Importers," 
Box 773, New York. 

WAN'l'ED.-Buyers for our one aud two-seated busi-
��a:��l:i:�,!

r
�n�

O
\�::es�

pr
��ra'�:���:�. �e� l� 

Kalamazoo Carriage & Harness Co., Kalamazoo, Mich. 

AGENT'S EARN $75 to $250 a Montb Selling " Novelty 
Knives. H Your name. address, photo underneath han­
dles : ftlso emblems, lodges. societies. etc. £I'inely tem­
pered razur steel blades. Big profits. Good commission 

�!�;�elt�
e
8�tigi-;

t��,P2 tg�r �����rg�1 O�lfer to agents . 
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Ing or Ilickerlnl(. Send 25c. for sample. Rubber Urip 
Hurner Co., 74: Park Place, New r ork. 

POS I T I O N  W A N T E D .  

A YOUNG COLLEGE GRADUA"l'E desires t o  be­
come identiOed with a w�l1·establisbed publlsbiug bust-
�i�6�l�ti��

e
d:pl:t�Se�r 

a
i
v
d
e
J;::S

i
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York City. 

PACIFIC COAST-Salesman desires agency for re-
���
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e
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p
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possibilities. Satisfactory references furni�hed. To 
expedite arrangements, please give all details in first 
letter. Address G, Room �, 53!% South Broadway, Los 
Angeles, California. 

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

O P E N I N G S. 
EXPORT ADVERTISING SOLICITOR WANTED. 

-An advertising solicitor having had long experience 
on expO t  t business can have a valuabie position with a 
d�!�

k
��;gJ�bgi

t
m����' ��r:.

OVlng his ability. Ad·, 

H O T E L S  A N D  R E S O RT& 

JAMESTOWN, OPPOSITE NEWPORT. ThorlJ · 
dy�e Hotel and 8 new cottages, furnished. Chalw­
inl' location on shores of Narragansett Bay ; 15 min­
utes to Newport by ferry. P. H. Horgan, Now­
port, R. 1 .  

PAT E N TS F O R  S A L E .  

u .  S. PA'l'ENT.-For Sale, U .  S. Patent on  Steel Ro-
f�

r
��U�i��

a
t�

on
A���:S�IJ{f a�g��

r
tJf

h
§a��::S 

w
���� Building, Auburn, N. Y. 

I HAVE FOR SALE tbe U. S. and all foreign 
rights of ne,\' patent Improvements in Water Tube T.ypes of BoHel·s. Great economizer4 J. M. 0'01-
ma,Il , Bverett, Wash. 

PATENTS.-European Rights. I want sole 
agency for Europe for good-selling patents, or might 
buy rigbts. James R. Moodie, 73 Inverleltb Row, 
Edlnlm rgh, Scotland. 

ELECTRO MOTOR. SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small e]ec� tric motor devised and cons.ructed witb a view to a8�ist. ing amateurs to ruake a motor which -millht be driven with advantage by a current derived from a bAttery, and which wou ld 'ha.ve sufficient power to operate a foot lathe or any machine requirIng not over one man po\\,­er. ,"Vah 11 figures. Contained in SCIENTIt1'IC AMER­ICAN Suppr�EMENT, No. 64 1 .  Price 10 cents. reo be bad at this .office and from all newsdflalers. 

Scientific ADlerican JULY 28, 1906. 

Paper making machine, W. Ii'. Pickles . . . . 825, 612 
Paper reel, .ro. Oberbeck . . . . . . . . . . . . .  " . .  82 5, 674 
Paper tarring apparatus, A. E. Millington. 825, 7H 
Pavement; anchored block, V 'an Hafften , & 

Gilmore . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . .  825, 564 
Pen, fountain, . F. W. Bender . . . . . . . . . . . . .  825,442 
Pen leaflet, writing, C. Breul . .  ," . . . . . . . . . .  825,296 
Permutation lock, O. Katzenberger . . . . . . . 825, 735 
Peroxid of hydrogen, stable solution of, 

W. Heinrici . . .. . . . . . . . . . . . . . . . . . . . . . . .  825, 883 
Phonographs and the like, sound box for, 

P.  Lebiedzlnski . . . . . . . . . . . . . . . . . . . . . _ 825, 738 
Piano players, expression mecbanism for 

mecbanical, 1.  B. Smltb . . . . . . . . . . . . . . 825,618 
Piling, sheet metal, M. J. Haney . . . . . . . .  825,458 
Pin tongue and hinge join t, E. W. l\iore-

b.ouse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825,403 
Pipe, R. D. Gates . • . . . . . . . . . . . . . . . . . . . . . .  825, 597 
Pi�Je, apparatus fot" the manufacture of, A. 

M. Saunders ". 825,420, 825,421 , 825, 486, 
Pipe case, N .  E. Neustadt! . . . . . . . . . . . . . .  . 
Pipe coupling, P. J. A . Schnoor . . . . . . . . .  . 
Pistol grip, G. C. Bourne, reissue . . . . . . .  . 
praner attachment, J. H. Bauer . . . . . . . . . .  . 
Planter, seed, L. S. Bortree . . . . . . . . . . . . . .  . 
Planter, seed, W. F. Jacobs . . . . . . . . . . . . .  . 
Plaster and making same, adheSive, P. S. 

Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pole guard, J. Soljerberg . . . . . . . . . . . . . . . . .  . 
Pole ring; D. M. Sarkisian . . . . . . . . . . . . . .  . 
Post. See Fence and other post. 

82 5, 487 
825 ,750 
825,354 

12, 502 
825, 797 
825, 376 
825, 601 
826,291 
825,683 
825,762 

Potato , feeding mecbanlsm, 1.  J. Kaar . , . . 825,466 
Poultry fountain or feed device, L. J. 

Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825,382 
Power transmitting device, tIexible speed, 

P.  �'. Rice . . . .  , . . . . . . . . . . . . . . . . . . . . .  825 ,416 
Power transmitting gear, S. E. Farnham . .  825,815 
Preserving box or tin, vegetable, W. J. 

Holsboer . . . . .  . .  . . . .  . . .  . .  . .  . .  . .  . .  . .  . . .  825,729 
Pressure regulator, J. R. Scbrader . . . . . . . .  825,559 
Printing, composition for preventing set offs 

in, Duncan & Potts . . . . . . . .  825,52<1 to 825,528 

��T \ 
S U N B U R N ,  PO ISON IVY, P R I CKLY i 

HEAT, M O S Q U ITO B ITES,  ETC. 
quickly relleved by 

Hydrozone 
This remedy will allay and subdue iullam­
mation in a remarkable Inanner, it is, as 
harnlless as water, To demon strate its heal­
ing properties, . 1  will send a 

25c. BOTTLE FREE 
to anyone sending tne this advertisement 
and lOC. to pay postage. Hydrazone is a 
harmless germicide, indorsed and success­
fully nsed by leading physicians. Not genu­
ine without my name on label. Sold by lead­
ing druggists. '3end for my booklet on 
Treatment of Diseases. This offer good 
until September 1 st. 

Dept. U. 63 Prince Street. New York 

SPARK COILS 
Their Construction Simply "ExPlained 

Scientific American Su pplement 1 .60 describes the making of a l�-inch spark 
coil and condenser. 

Scie ntifi c A merican S u pplement 
1 5 1 4  tells you how to make a coil for gas­
<lngine ignition. ' 

SclentUic American Su pplement 1 5 22 explainR ful l y  the constrnction of a 
j I lmp·spark coil and condenser for gas-engine 
igmtlo l ' . 

' 

Scientific American S upplemeut 1 1 24 describes the construction of a 6-inch 
spark coil 

Scientific American S u pplement 1 08 7  gives a full account of the making of 
nn alt ernating current coil giving .. 5-inch 
spark. 

S c i e n tific American Su pplement 1 5 27 describes a 4-inch spark coil and con­
denser. 

!'.cientlfic America n  Supplement 1 402 gives data for the construction of coils 
of a definite length of spark. 

The above-mentioned. set of seven papers 
will be supplied for to cents. 

Any Single copy will be mailed for 10 cts. 
MVNN ®. COMPANY. Publi&hers 

361 Broadw6.Y New York 

" Economo " Emery Wheel Dresser 
Printing decorative materials and wall cov­

erings, machine for, Baeck & Bertelli . 
Printing machipes, side lay apparatus for, 

T. M. N ortb . . . . . . . . . . . .. . . .. . . . . . . . .  . .  
Printing press, C .  L. Post . . . . . . . . . . . . . .  . 
Projectile, illuminating, W. H. Rose . . . .  . 

It's fasy to Keep (ool ! 
825, 693 Tb" Simplest, smallest, safest, neat-
825 408 1 est and most successful Motor Fan , 
825: 677 ���'IJI.!'st�e

e.ra\VI!��: �t��::: : 825, 419 Fan. Jan be installed in a few 825
2 

, 813 minutes. Ho operating expenses. 8 5,671 Maae .of high-grade brass. Price 
825, 548 l(..ln. Fan with complete coup­

S.lze 12 tn. Made of 
an abrn. 

• l'Ii,·e near· 
Economo '·Combination" D;�:S:I:ek JLl:�:�� 

Will true or shape an v 
wheel except the very 
hard and carborundum. 
The "Combination " is 
the r o u g h i n g  tool 
placed In the handle 

Pulley or wbeel, loose, J, B. Ettinger . .  . 
Pump, F. W. Macblet . • . . . . . . . . . .  , . . . . . . . 
Pump, oil, LelUcb & Burger . . . . . . 825,547. 
Punching and shearing machine, L. D. 

Jannell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825, 731 
Puncbing bag, C. McKenzie . . . . . . . . . . . . . . . 825,860 
Pusb button, F. A. Scbneider . . . . . . . . . . . . . .  825,488 
Quilting frame. J. M. Berglund . . . . . . . . . .  825,799 
Quilting macbine. W. H. Lutz . . . . . . . . . . . .  825,850 
Rail brace, J. F. Kelly . . . , . . . . . . . . . . . . .  825,325 1' 
Rail cleaning and roughing device, Price & 

Zimmerman . . . . . . . . . . . . . . . . . . . . . . . . . . . 825, 678 
Rail fastener, E. W. & E. E. Brimmer . . . .  825, 636 
Rail joint, E . . B. McCaslin . . . . . . . . . . . . . .  825,404 
Rall joint, H. R. Jobnson . . . . . . . . . . . . . _ .  825, 656 
Rail joint, J. Clancy . . . . . . . . . . . . . . . . . . . . .  825,806 
Rail Joint protector, A. Stevens . . . . . . . . . . . .  825,498 
Railway, or tramway vehicles, means for 

controlling tbe spread of wbeels of, J. 
C. Hinton · . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825 ; 834 

Railway, pleasure, L. A .  Thompson . . . . . . .  825, 431 
Railway swltcb, electrically controlled, F. 

T. Kltt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 825,396 
Railway tie, J. E. Smitb . . . . . . . . . . . . . . . . .  S25, 357 
Railway tie, C. S. Smallwood . . . . . . . . . . . .  825, 492 
Railway tie, J. C. Zimmerman, et al . . . . . . 82 5 , 876 
Railway tie, metal, J. E. Smitb . . . . . . . . . .  825, 358 
Railway ties, device for bandllng, Cafferty 

& Hayden . . . . . . . . . . . . . . . . . . . . . . . . . . .  825, 638 
Range , T. T. Rockett . . . . . . . . . . . . . . . . . . . .  825 , 351 
Recording macbine, P. J. Darlington . . . . . . .  825,303 
Refrigerator sbelf, R. F. Agnew . . . . . . . . . .  825, 631 
Retort furnace, continuously operating, R. 

C. Hllls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825, 536 
Reverberatory furnace for the production of 

steel, V. Defays . , . . . . . . . . . . . . . . . . . . . .  825, 522 
Revolving cbair, J. Gilson, Jr . . . . . . . . . . . . . . 825, 822 
Rimming machine, G. A. Ensign . . . . . . . . . .  825,711 
Hoasting furnace, �'. KJepetko . . . . . . . . . . .  825, 326 
Rock crushers, conveyer for, T. R. Mc-

Knigbt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825, 608 
Holling plates and sbeets, C. W. Bray ; . . . 825, 634 
Rotary engine, E. Ulland . . . . . . . . . . . . , . . . . .  825, 361 
Rotary engine, C. A .  Black . . . . . . . . . . . . . . . .  82 5, 374 
Rotary engine, W. C. Smalstig . . . . . . . . . . . . .  825;770 
Rotary motor, A. P. Hanscom . . . . . . . . . . . . . 825,387 
Rubber footwear, P. M. MacKaskie . . • . . . . .  825,851 
Rubber, transferri.ng embossed designs to, 

J. J. Voorbees . . . . . . . . . . . . . . . . . . . . . . .  825,565 
Safety apparatus, J. Barberie . . . . . . . . . . . .  825,289 
Safety book, M. C. Horton . . . . . . . . . . . . . . . .  825,391 
Safety pin, C. A. Bryant . . . . . . . . . . . . . . . 825,579 
Sasb fastener, 1. A. Shaw . ,  . . . . . .  , . . . . . . .  825, 768 
Sasb lock, C. V. McGinity , . . . . . . . . . . . . .  825,475 
Sasb opener, W. E. Adams , . . . . . . . . . . . . . .  825, 371 
Saw, drag, F. Hamacbek . . . . . . . . . . . . . . . .  325,315 
Saw, rail,  L. Hewitt . . . . . . . . . . . . . . . . . . . . . .  825, 321 
Sawing machine, F. Hornquist . . . . . . . . . . . .  825,836 
Sawing machine, wood, M. H. Cox . . . . . . . .  825,518 
Sawmill feed, variable, E. D. Rock . . . . . . .  825,865 
Scale, pltless, H. G. Beuckmann . _ . . . . . . . .  825,293 
Scraper, drag, J. L. Torbett . . . . . . . . . . . . .  825,562 
Screw driver, M. J. Cowgill . . . . . . . . . . . . . . 825,517 
Screw jack, A .  J. Oliver . . . . . . . . . . . . . . . . . 825,752 
Screw jack, ball bearing, J. Russell . . . . . .  825,557 
Seam ripper, F. Peters . . . . . . . . . . . . . . . . . . .  825, 756 
Seat frame, Oids & Budd . . . . . . . . . . . . . . . . . .  825 , 751 
Seat frame, E .  G. Budd . . . . . . . . . . . . . . . . . .  825,804 
Seed, mllling cotton, H. E. Hawk . . . . . . . . .  825,534 
Seine, J. Bontty . . . . . . . , . . . .  , . . . . . . . . . . . . .  825,633 
Separator, A. J. Artbur . . . . . . . . . . . . . . . . . .  825, 793 
Separator, Bartlett & Brown . . . . . . . . . . . . . . 825,796 
Sewing machine, A .  A. MacKenzie . . . . . . . . . 825, 741 
Sewing machine, broom. A. E. Miller . . . . . .  825, 402 
Sewing machine tables, cabinet work for, 

Kundtz & Eiben . . . . . . . . . . . . . . . . . . . . .  825, 546 
Sbade and curtain fixture, W. Felger . . . . . .  82 5, 306 
Sbade roller supporting bracket, J. F. Flieg 825,817 
Shingling bracket, A. J. Knepley . . . . . . . . . .  825,661 
Shoe bottom finishing machine, Evans ' & 

Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825, 712 
Shoe brusbing device, H, H. Brandes . . . . . .  825,512 
Shoe form, J. A. Niles . . . . . . . . . . . . . . . . . . .  825. 861 
Sboe upper fastener, W. E. Ellis . . . . . . . . . .  825,710 
Sbow case, C. H. Bangs . . . . . . . . . . . . . . . . . .  825,574 
Signal ligbt, switcb operated, G . W. Jordan 825,734 
Skate, '1'. Spacie . . . . . . . . . . . . . . . . . . . . .  , . .  825,771 
Skirt support, M .  A. McOuat . . . . . . . . . . . . . 825,338 
Sleigh sboe, E. P. Jocelin . . . . . . . . . .  , . . . .  825,733 
Slicing macbine, G. Edwards . . . . . . . . . . . . . .  825 ,529 
Smoke hQod, ,E. O.  Haskins . . . . . . . . . . . . . . . .  825,828 
Smoking pipe, W. M. Decker . . . . . . . . . . . . . .  825,811 
Spark plug, D. B. Mills . . . . . . . . . . . . . . . . . .  825,856 
Spectacle end piece, R .  Riser . . . . . . . . . . . .  825, 483 
Speed controlling device, S. W. Wardwell . .  825,567 
Speed driving mechanism, variable, R. M .  

Ruck . . . . . . .  . . . .  . .  . .  . .  . . .  . . .  . . .  . .  . . . .  8 a5 ,  'm9 
Speedometer, L. E. Blancbard . . . . . . . . . . . .  825, 295 
Spindle attacbment, vertical , J. Parker , . .  825,409 
Spinning frame top roll clearer, G. E. 

Cbandler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825,584 
Spring. See Bobbin spring. 
Square, A. W .  Hlgbt . . . . . . . . . . . . . . . . . . . . .  825,727 
Stave sticker, column, C. G. Ullin . . . . . . . .  825,622 
Steam and gas generator, Weigel & Wolf . .  825,687 
Steam boiler, W. A. Berry . . . . . . . . . . . . .  825,696 
Steam generator, R. Henry .. . . . .  ' , . .  ' . . . . . . .  825,649 
Steam motor, L. Gilmore, Jr . . . . . . . . . . . . . . . . 825,385 
Stovepipe joint, W. A. Cooke . . . . . . . . . . . . .  825,810 
Stoves and the, like, return tIue for, Molden-

bauer & Dornfeld . . . . . . . . . . . . . . . . . . . . .  825, 747 
Stoves, hot air attachment for heating, T. 

F. Hatton . . . . . . . . . . . . . . . . . . . . . . .  � . . . .  825, 533 
Straw cutter, D. Smitb . . . . . . . . . . • . . . . . . . .  825,426 
Street or station indicator and advertiser, 

automatic, G. R. Livergood . . . . . .  � . . .  . 
Suit banger, C. E. Wilson . . . . . . . . . . . . .  . 
Sun dial, E. G. HeWItt . . . . . . . . . . . . . . . . . .  . 
Support and hanger, J. T. Bunn . . . . . . . . .  . 
Surface covering, J. Schirra · . . . . . . . . . . . . . . 
Swab holder, J. Bruce . . . . . . . . . . . . . . . . . .  . 
Tanning, J. L. Martin . . . . . . . . . . . . . . . . . .  . 
Telephone and alarm system, combined, H .  

825 . 330 
825,369 
825,319 
825,299 
825, 870 
825 , 514 
825,852 

G. Webster . ; . . . . . . . . . . . . . . .  825,623 to 825, 625 
Telephone exchange and alarm system. com-

bined, H. G. Webster . . . . . . .  , . 825 , 626, 825,685 
Telephone exchanges, measured service sys" 

tem of, C. E. Scribner . . . . . . . . . . . . . . . . .  825,424 
Telepbone book switcb, H. L. Knigbt . . . . . .  825,397 
Telepbone lines, special busy test for, C. 

S.  Winston . . . . . . . . . . . . . . . . . . . . . . . . . . . 825,439 I 
Telephone transmitter, E. C. Brewer . . . . . .  825, 635 1 
Telepbone. trick, J. W. Trickett . . . . . . . . . . S2fi, 621 
Tel

'�ron::co����geH . 
°Sta�,���d S: . .  ��������� 825, 496 

lIugs. $ 10.00. 
E. GINTZEL eud of �'Economo." Send for circular; Dresser sent on 15 days' trial. 

INTERNATIONAL SPEtlA.LTY CO., 860 lIolden Ave., Detroit, ltUeh. 160 Nassuu S: . •  New York City 

RUBBER 

A MONEY MAKINO SEN SITIVE LABOR ATOHY BALANCE 
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I,hat coins nickels for its owner. and . quarter of a postage stamp. �he balance can be matle gives satisfaction to thE! publi c is the 1 by any amateur skilled in the use of tGols, al.!.d it will wonderful � work as well as a $125 balance. The a.rticle is accom-
PHOTOSCOPE ' panied by detailed working drawings showing various 

Takes one's hotogra h and pr�duces lt i stages of the work. ,., 'rhis article is contained· in SeIEN­
ready framelinside of a minute ! It  can TIFIC AMERICAN �UPPL�EMEN�, No. 1 1 84. Price 10 

ih��: :tt��!tw3�. $\�rl�e
d
f�r
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r
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adWay, New 
and price list. 

M. S. KLINE �8u USE  G R I N D STO N E S  P 45 N. Division St. , BUFFALO, N. Y. 

STAMP MAKING. - T H I S  
article describes a simple method of making rubber 
stamps with inexpensive apparatus. A thoroughl y  
practical article written by  an  amateur who has had ex­
perience in rubber stamp making. One iJlustration. 
Contained iu SUPPLEMENT 1 1 1 0. Price 10 cents. For 
sale by Munn & Co. and al l newsdealers. 

(f SU we can SUPPlY you. All SlzeB 
m o u n t e d  and u n m o u n t e d .  al ways 
kept in stock. Remember, we make a 
specialtyof sel ectint! stones for all spe­
cial purposes. Send for catalo(lut H l " 
The C LEVELA ND STONE C O .  

2d F loor .  Wi lshire.  C l eveland.  O .  

W··E L L· DRIL�ING Electrical Eng ineering 
and Experi m e ntal Work  0 1  Every Descr ipt ion  

We bave every facility for producing first-class work 
promptly. Our factory is eqnipped with modern ma­
chinery tbroughout. 

C .  F. SPLITDORF 
Engineering Dept. 17-2'1 Vandewater St. , �. Y. City 

Machmes , Over 70 sizes and styles, for drilling either deep or 
8hallow w.ells in any kind of soil or rock. MOUnted 
on w heels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can 

' .. operate them easily. Send for catalog. ., WILLIAMS BROS., Ithaca, N. Y. 

The day's work of the operator has been m ade 
easier, swifter and better by the NEW ESCAPEMENT 
on the latest models of the 

Remington Typewriter 
These new Remington models set a new standard 

for ease and lightness of action . .  They m ake " hill 
climbing " easy. They make high speed possible - and more. 
They invite it. They encourage it. They turn even slow oper­
ators into speedy ones. 

A big day's work has no terrors for the operator of a New 
Model Remington. Closing time always finds her work done. 
That pleases her. It also pleases every one else down to the office 
boy. Above all it  pleases the employer who pays the bills . 

No wonder that users everywhere call the New Remington 
Escapement the latest and greatest improvement of the writing 
machine. 

R e m i n gton Typ ewri ter  C o mp any 
NEW YORK AND EVERYWHERE 
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The Car of Contentment 
tJ/ You can' t argue a Maxwell owner 
out of his conviction that the Maxwell 
is the " car for him. " H e  has a 
proven fact and a practical demonstra­
tion for every theory or fad that you 
may present. " Performance, " he 
says, IS a whole lot better than 
"promise. " He is contented because 
he can' t see how a car could give 
more satisfaction than the MaxwelL 
Multiple Disc Clutch. Three·point Suspension of 

Motor and Transmission ( Unit,. 
Metal Bodies. No Noise. No Vibration. 

There Is a book called U F nets Bnd Testimony " 
that giv(>!!o the '" owner's side " of' the Butomobile 
question. You get it when you send for our cata" 
logue. Write Department 2¥. 
20 H. P. Touring Car $1.450 

10 H .  P .  Tourabout $7.80 
MAXWELL _ BRISCOE MOTOR CO. 

Members American Motor Car :\Ianufacturers' Association 

FACTORIES , 
Main Plant : T A.URYTOWN, ·N. Y. 

CHICAGO, h,L. PAWTUCKET, R. I. 

BRA N CHES : Maxwell-Briscoe, Inc., New York, N. Y.; Max­
well-Briscoe-Chase Co., Chicago, Ill. ; J.!lsher Automobile Co., In­
dianapolis, Ind. j Morrisol1 Tyler Motor Co., Boston, Mass. ; Max­
well-Briscoe-McLeod C�'i Detroit, Mich. ; Maxwell Garaget .

J?rook­
�·n. N. Y. ; J. W: WIl cox & So� , Los Angeles, 9al. ; .t(lchard 
lr vin &; Co., ForeIgn Representative'!, New York CIty. 

D R I V E  
Best. Low-Priced Automobile 

on market. Wi II not skid, great 
hill cHmber, easy to control. 
D. W. Haydock Automobile 

Mfg. Co., St. Louis, Mo. 

B d 
-DO N ' T  DRINK-

W I . . a Ou, Filt,(, Purify, Deodori,e, at 8 r Decolorlze. Booklet Ftee. 
Buhring Water Purifying Co. 

68 Murray St., New York 

AUTOMOBILE Ir'lSUItANCE 
Every owner of an Auto should insure his car ag-ainst 
loss or damage, whether in actual riding or in transit. 
�:r

t��Jt!iri�J� Y���'�:�\o
s
:C

h 
�!�rre�[ r�fi���ti,y �

ow-
H. W. BEA LS, 76 William � treet . N ew York 

Diamond H and Tools  for T r u e i n g  G ri n d i n g  W h ee l s .  etc, 
No. 6 for wheels up to 6 ins.  diam., $2.00 ; No. 12 tor wheels up to 1 2  

Ins. diam., $2.50 ; N o .  18 for wheels up t o  18 ins. diam . ,  $3.(10. ThesB !�O�r��at�tG�iiisiiJ}°{l iC:;.e
,
r\i=gk�tt, 

SSt:, 
PN�t��rt� N(.Q!t� 

The 
Thousand 
Islands 
are more attractive than ever this 

season. The New York Central 

Lines Four-Track Series No. 10, 
" The St. Lawrence River from 

the Thousand Islands to the Sa­

guenay, "  contains the finest map 

ever made of this region. Copy 

will be sent free, postpaid, 0]1 re­

ceipt of a two-cent stamp by 

George H,  Daniels, Manager, Gen­
eral Advertising Department, 

Room 26, Grand Central Station, 

New York. THE 

• 
"AMERICA'S GREATEST RAILROAD " 

REACH THE THOUSAND 

ISJ4ANDS FROM EVERY 
DIRECTION, 

c. F. DAI,Y, Passenger Traffic Manager, 
New York, 

TRADE MARkS 
DESIGNS 

COPYRIGHTS &C. 
Anyone sending a sketch and description may 

quickly ascertain our opinion free whether an 

�f6�:;���tl� ������!itr.s�'lf:meliO���'P:e,tits 
sent free. Oldest agency for securing patents. 

Patents taken tbrough Munn & Co. receive 
special notice, wlt.hout charge, In the Stitntifit Jlmtritan. 
A bandsomely Illustrated weekly. Vtrgest clr. 
culation of any scientifiC journal. Terms, $3 8 
year ; four months, $1. So1d by all newsdealers. 

MUNN & CO.36 1Broadway, New York 
Brauch OlDce. 626 I' St.. Washllll!ton, D. Co 

Scientific American 75 
Tl'lllllering press, M. Sklovsky . . . . . . • . . . . •  825,769 
rl'hel'mometer, M . Ii'. Bedon . . . . . . . . . . . . . •  825,798 
Thermostatic regulator, J. J. Lawler . . . . . . . 825,328 
Tile, A. Du Montier . . . . . . . . . . . . . . . . . . . . . . 825,304 
Tire cover, IHlPUmatic, E .  Fortier-Beau-

lieu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825 , 7 1 5  
T i r p  inflating apparatus, " vehicle, M.  A. 

Baker . . . � . . . . . . . . . . . . . . . . . . . . . . . . . . . . 825,572 
Tire inflating' - device, pneumatic, A. T. 

II'isher .,�" . "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 825, 592 
Tire plug, D . . Apstein . . . . . . . . . . . . . . . . . . • .  825,287 
Toilet case, W. E .  Stumm . . . . . . . . . . . . . . 82 5,774 
rl'ongue regulator, J .  A. Kearney . . . . • . . . . .  825, 602 
r:rool, combination military, G. H. 1VlcMaster 825,749 
Tool, pneumatic, H. I..eincweber . . . . . . . . . .  825 , 669 
rrooth for crowns and bridges, artificial, 

W. B. Short . . . . . . . . . . . . . . . . . . . . . . . . .  S25 . 356 
Tooth shade guide, A.  W. Brown . . . . . . . . . .  825,578 
TorpedO{'s,  automatic system for balancing 

and ('ontl'olling, T. Gibon . . . . . . . . . . . . .  825,881 
Towel cabinet, II. C . Wheeler . . . . . . . . . . . . .  825, 436 
'roy, W. L. Van Horn . . . . . . . . . . . . . . . . . . . .  825, 873 
Track laying machine, C .  O. Wpscott . . . . . . 825,366 
rl'rack switch. E. J. Shoffner . . . . . . . . . . . . .  825 , 617 
rl"raction e>ngine, G. Cuff . . . . . . . . . . . . . . . . . . . 825, 520 
'l'ransport by monorail and auto car, com-

bined system of, R. Snyers . . . . . . . . . . . 825,4H5 
Trap. See Fly trap. 
Trap door, A. C .  Preble . . . . . . . . . . . . . . . . . . .  . 
rrrenching' machine, H. J. Bentson . . . . . . .  . 
rrrolley, J. H. Walker . . . . . . . . . . . . . . . . . . . .  . 
Trolley wheel, C. F . ' Wilson . . . . . . . . . . . . . . 
rrrousers stretcher, G. Alhert . . . . . . . . . . . . .  . 
Truck, car, p. P. Hatcher . . . . . . . . . . . . . . .  . 
Trunk, H. W. Rountree . . . . . . . . . . . . . . . . . . . 
Trunk and dresser, combination, F. L. A. 

825,613 
825 , 373 
825,781 
825 , 501 
82 5, 792 
825,723 
825,556 

Eichelberger . . . . . . . . . . . . . . . . . . . . . . . . . . 825, 70n 
'l'runk, chest, box, etc. , convertible, F. H. 

Enright . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . .  
T runk, comhination, A.  0'. McArthur . . . . . .  . 
Tube clOSing machine, Feval & Hofbauer . .  
Tunnel boring apparatus, Moran & Griffith . 
'l'urbine, steam, A. Vogt . . . . . . . . . . . . . . . .  . 
Type handling implement for printers, D. 

825,642 
825, 67B 
825, 308 
825. 857 
825,364 

C. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 825, 425 
Typewriter, A.  H. Hogen . . . . . . . . . . . . . . . . 82�, 728 
Typewriting machine, McArthur & Rosmann 825 335 
Typewriting machine keyboard, J. H. Lau-

' 
denbach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 825 , S45 

'l'yp�writing machines, computing mechan-
Ism for, Laganke & Smith . . . . . . . . . . .  825, 469 

Typewriting machines, manifolding ribbon 
mechanism for, H . .T. Halle . . . . . . . . . . . 825,457 

Unbuttoning device or implement, A. G.  
York . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . 

Universal mill, J. Kennedy . . . . . . . . . . . . . .  . 
Upholstering pin, R. E. Atkinson . . . . . . . .  . 
Vaginal irrigating device, "\i .  Salcedo . . . .  . 
Valve, H. A. Zurbuch . . . . . . . . . . . . . . . . . . .  . 
Valve, R. E. Burke . . . . . . . . . . . . . . . . . . . . .  . 
Valve , automatic cylinder drain, P. P. 

Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valve, automatic hose, R. D. "'-'-irt . . . . . . .  . 
Valve for fiiters, G. L. Bayley . . . . 825,5()7, 
v alve for fluid pressure motors, reversing, 

825, 7!l0 
825, 657 
825, 794 
825, 761 
825 , 370 
825,705 

825, 513 
825, 570 
825, 508 

W. Mayne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825,853 
Valve for gas engines, combined intake and 

exhanst. A. G. Ronan . . . . . . . . . . . . . . . . 825,867 
Valve mechanism, J. A. Dyblie . . . . . . . . . .  825,706 
Valve, safety, J. M. Coale . . . . . . . . . . . . . .  825, 380 
Valve, suction, Demarest & Lillie . . . . . . . .  825,588 
Vehicle, P. E . Ebrenz . . . . . . . . . . . . . . . . . . . .  825, 641 
Vehicle body, B.  C. Loring . . . . . . . . . . . . . . .  825, 670 
Vehicle, collapSible, S. L. G reene . . . . . . . . 825 , 3 1 3  
Vehicle controller, motor. G .  E. Franquist . 82 5, 531 
Vehicle heater, O. A. Snowden . . . . . . . . . . . . 825, 427 
Vehicle reach rod, motor, G. E. Franquist . .  825,594 
Vehicle steering head, motor, G. E. I!"ran-

Quist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 825,593 
Vehicle top , P. Weidner • . . . . . . . . . . . . . . .  825, 686 
Vending machine, coin controlled, E. 

Whea ton . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  825,569 
Vending machine, souvenir, P. J. PooL . . . . .  825,555 
Vessels, landing means for, J. B. Serviss . .  825,490 
Wardrobes, article support for, A.  V�nder-

veld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 825, 362 
Washboard, E. M. Hultquist . . . . . . . . . . . . . 825, 464 
'Vatpr cooler. ice chest, H. Miller . . . . . . . . . 825, 855 
Water meter, L. Oliver . . . . . . . . . . . . . . . . . . 825,863 

;:���, w����:y����en� : l· D�
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Weaner, calf, S. Parry . . . . . . . . . . . . . . . . . . 825,554 
Weighing apparatus, portable, J.  H. Har-

rison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  825, 459 
Weighing machine. J.  G .  Raquett . . . . . . . .  825, 864 
Weighing scooP, B. D. Emanuel . . . . . . . . . 82 5,812 
Wheel, Giles & Tobey . . . . . . . . . . . . . . . . . . . . 820 . 821 
Window fas,tener, A. Rospnherg . . . . . . . . . . . 825 , 616 
Window "lock, double automatic, G. & J. A.  

Write for 
FREE 

BOOKLET 

l11ustrating 
Other Styles 
and Prices 

THE NEW YORK STANDARD 

CHRONOGRAPH 
The Ideal Split-Second Watch for All 

Laboratorial and Experimental 
Work 

Now Used Extensively By 
ELECTRIC AND 
TELEPHONE COMPANIES 
CHEMISTS 
REFINERS AND 
COMPOUNDERS OF OILS 

In Fact. By Everyone Where a 
FULLY GUARANTEED 

i-Second Indicator is Essential 

For Sale By All Yewellers 
New York Standard Watch Co. ,  401 Communipaw Ave., Jersey City 

OLDS Engines 
Olds Oas Engines and Pintsch 

Suction Oas 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 OAS POWER co. 
947 Chestnut St. , Lansing, Mich . 

Formerly Olds Gasoline Engine Works 

Pints ch Gas -�''''''·-.II 

DESIGNS FOR BA'l'TLESHIPS.-The Navy Depart­
ment invites the attention of com petent naval con-
���';i�J

s
bi�b!ll,ect��i�!fr���

e
(p��li�b�oo

o
£�fl�

u
��li-

mit plans and specitlcations for a battleship. Pre­
liminary plans will be received under seal on November 
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dimensions of_ tbe battl eship proposed and the speed 
and estimated eost, and likewise within wbat time com­
pleted plans and specifications for the constructior� of 
such vessel Will be furn ished, if desired by the Depart­
ment, and finalJy, what amount will be deemea by the 
said constructor just and equitable compensation for 
the said preliminary and tne said completed plans 
shou!·} the same or either of the same be paid tor by 
the Department in accordance witb the terms of the 
statute aforesaid. A copy of the Departmental circu­
lar on the subject will be sent on request addressed to 
the Navy Department, Washing" oD, D. C. 

CHARLES J. BON APARTE, S�cretary of the Navy. 

PROPOSALS. pROPOSALS will be received at the Bureau of Sup-
ton, ��
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publicly opened immediately thereafter, for the con-
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at the wireless telegraph station to be located at Fire 
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54. Copies of drawings can be obtained upon application 
to the equipment officer, navy yard. New York. Blank 
proposals will be furnish ed upon application to  the 
Ir�. �.

y �Tii�l� e;a:���'t�:Jen���f tf."s�£"
e
��3.06. 

LET US  B E  YOU R- FACTORY  
W R ITE F O R  ESTI MATE O N  A N Y  ARTI C L E  

Y O U  W A N T  MAN U FACTU R E O  STA M PI N G S .  M ODELS. E X PER.  WORK W RITE FOR FREE BOOKLET T H E  C LO S E  M A C H I N E  &. S TA M P I N C  CO. 
970 Ha m i lton St.,  C l e v e l a n d ,  O .  

l·,. .. -�u� t'orliss Engines, Brewers L.�� and Bottlers Macbinery. THE VIT.TER 
• MFG. co. 899 Clinton St., Milwaukee, Wis. 

Buttress . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Window washing device, extensibll", W. H. 

Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 825, B7!l 
Wire fabric machine, coiled, W. J. Pine . . 825,415 
Wood, rf'moving sap, etc . ,  from, J.  W . Start A Mail Order Bus iness. MODELS l�ve�G!:�!!!�P;d�l,�TaI �c'?l�e�i 

Acknowledged by shrewd business men E. v. BAI LLARD 24 Frankfo rt Street New York 
business in the °W
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. . . 
Geibel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

"'Trench, J. Merckens . . . . . . . . . . . . . . . . . . . .  . 
Wrench, G. E. Dornon . . . . . . . . . . . . . . . . . . .  . 
Wrench, J. C. Huckett . . . . . . . . . . . . . . . . .  . 

8211 , 8 1 9  
825.401 
825, 525 
825, 720 
825, 874 
825,552 

pro�ts-m9ney comes yvith orders-our plan for starting RUBBER Expert Manufacturers 
�:£i�n���i�e:s 
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a
st��t� Fine Jobbing Work 

"'"" rench, ",rilliams & Davis . . . . . . . . . . . . .  . 
Yoke attachment, neck, N. Nilson 

A .  FRAN KLIN·  HOWARD C O . ,  Kansas City, M o .  PARKER, STEARNS &: CO.. 228-229 South Street, New York 

DESI GNS .  
Pin, hat and stick, G .  M. & J. M. Meredith, 

Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,126 

I 
Register holding frame, S. E.  Whiting . . . . . . 3S, 127 

, Vending machine caSing, L. C.  McLouth . . . . 38,128 

LAB ELS. 

Advertisers who have handled mining machinery 
specialties with great success and possess exceptional 
r���;�l���
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U. i:'5. A .  Only business of first-class character will be 
conSIdered. Reply in first instance, giving fullest par­
ticulars to Q. Q. Z., care J. W. Vickers, 5 Nichola� IJane, 
London, E. C. 

Wanted to buy cheap for cash a 10xl2 cil.mera. 
Must be in good condition. Addres. D. Wilfson & 
SODS, Baltimore, Md. j jA.  �r�'J' g:�g�

a
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J2 995 
"Beaver Brand " for prunes H S Gile & '  LEARN P LU M B I N G  and earn $5.00 a day. 
j ' C

�
o. : . . . . .  ,:, . . . . . . . . . . . . .  � . .  : ' . . .  : . . . . . . . .  12, 994 at our school under the superviSi�n ��

w
e:r,������

t
�e�� Blue RIbbon, for strpngthenlllg malt ex- will enable you to earn this salary. We have a special tract, Paragon Malt Extract Co. . . . . . . . .  12, 992 department to secure positions for students after HDa\vn in the CanY<?ll , "  for suspenders, Gor- graduating. Write .to-day for FREE CAT A LO G U Rl .  

d o n  Manufacturlllg C o .  . . . . . . . . . . . . . . . .  12, 996 , !;IT. LOTTI!; TRADE :SCHOOL, 3972 O live 
HExtra , "  for tea, E .  J. Gillies & C o  . . . . . . . . 12,993 Street, Mt. Louis, Mo. ':Fir8�. 

p
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o:.
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.
' . .  ��� . .  cIg�.

r� : . .  
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.
s� . .  ����� 12, 986 -L-E-A-R N-' -W-A-T-C-H M-A-K-I N-C ' Japosa , "  for cleaning fluid, Lakeside 

Chemical Co. . . . . . .  , . . . .  . . . . . . . . . . . . . . .  13,Om 
j 'La Princesse Therese, " for face and toilet 

powders, C .  Tetlow . . . . . . . . . . . . . . . . . . .  12,988 
HLaconia Brand, " for olive oil, G �  A. 
" . Maneatys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2,991 

LIberty Bell, " for Cigars, P. Mayer . . . . . . .  12,987 
"McKeever's  No-Mosquito Bite , "  for a me- < 

dicirlal compound, P. W. McKeever . .  12,990 
"Mother's  Favorite Stocking, " for hosiery: 

N. Snellenburg & Co. . . . . . . . . . . . . . . . . . .  13,000 "Noontide in the Canyon , "  for suspenders 
. Gordon Manufacturing Co . . . . . . . . . . . . .  : 12, 997 "Star Bath-Tub Enamel , "  for bath tub 

enamel, Gerstendorfer Bros. . . . . . . . . . . . .  13,002 
HTare Proo":, "  for hosiery, Carson, Pirie, 

Scott and Co. . . . . . . . . . . . . . . . . . . . . . . . .  1 2  999 
"Thompson's  Pimple-Off, " for a proprieta�y , 

remedy for the cure of skin diseases 
R. S.  Thom pson . . . . . . . . . . . . . . . . . . . . . . .  : 12,989 "Twilight in the Canyon , "  for suspenders 
Gordon Manufacturing Co . . . . . . . . . . . . .  : 12, 998 

PRINTS, 
"Avondale Schedule Game of Inve Hundred , "  

for playing cards, United States Playing 
Card Co. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 1 , 718 

ul\icA rthur ' s  Fire Escape and Jacob ' s  Lad­
der, " for fire escape ladders, M. J.  Mc-
Arthur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , 719 

, jThompson's Pimple-Off, " for a preparation 
for the cure of skin diseases. R.  S.  
Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,717 

We teach it thoroughly in as mlillY months as it· 
formerly took years. Does away with tdious appren­
ticeship. Money eatued while studying. Positions se .. 
�'¥.

e
foJi"i:'�ff�iIl\�"fH�1. ���i'.gOL, st, Loui., »0. 

ASBfSIOS Copying Bath. and Sanitary 
Slate Copying Cloth8 ' (Bound 
edges). Money saver, durableJ time saver. 
l\IIahes clean, clear copies ot all letters. 
Send sizes of your books and we will 

send, -on ten days' trial (express paid). a Copying Hath complete. 

r.I.'IIE ASBESTOS COPYING RA1'1f, 106 Fulton St., New York City 

CEMENT 8 0 o K S .  5��.7 �e���foSi��:�I�eC��: 
struction, 50c . ;  Remforced Concrete Construction, $2.50 ; HoI 
low Concrete Bl OCk Building Construction, 50e. Sent postpaid: 

E M E N T  A N D  E N G I N E E R I N G  NEWS, Ch icago ,  I I I .  

To Book Buyers 
We have j ust issued a new 
48 - page catalogue of  re­
cently published Scientific 
and Mechanical B o o  k s , 
which we will mail free to 
any address on application. 

A printed COpy of the speCification and drawing 
of any patent in the foregoing list, or any patent. 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date b<' MUNN & COMPANY given. Address Munn & C o . ,  361 Broadway, New 
York. Publishers of SCIENTIFIC AMERICA!" Canadian patents may now be obtained by the in- ' 
ventors for any of the invention. nemed in the tore· 361 Broadway, New York 
going list. For terms and further particulars 11�5����S�3:::;E�E5�3:::;E�S5��� address Munn & Co., 361 Broadway, New York. I � 

OLD GOLD, SILVER AND PLATINUn BOUGHT 
Ship to us and we will remit cash immediately. 

ASHER Kr,EINMAN, 250 8th Ave., N. Y. Oity., N. Y .  

Special nachinery designed and built t o  order. 
G. M. MAYER, M.E., 1131 Monadnock Bl" Cbicago, Ill. 

D RY I N G  MACH I N ES .  S. E. WORRELL 
Hanni bal , Mo. 

� T H E S C H W E. R D T L E.  S TA M P  C O  . � STE E L  STAM P S ,  L ETTERS " F I G U R E S 
B R I D G E. P O RT C O N N .  

WE MA KE GOOD 
models. We  d o  experimental work, and d o  i t  good. We  
manulacture and sell electrical and mecbanical appar­
atus at the correct prices. Agents wanted everywhere 
United Electrical Mfg. Co., 53 Vesey Street, New York: 

S H O P  R O O M T O  L E T  
FULLY E Q U I P P E D  MACH I N E  S H O P  S .  A .  NICHOLAS, 3 0  Greenwich A venue 

NOVELTIES 8: PATEnTED ARTICLES 
MANUFACTURED B Y  CONTRACT. PUNCHING D I E S ,  SPECIAL MACH INERY, E . KONIGSLOW STAMPING & TOOL WORKS, CLEVE L A ND, O. 

Experimental & Mode l  Work 
Gir. &: advice free. Wm. Gardam & Son . •  5'51 Rose St,N.Y 

I
" Y ( "  TO R S We manufactnre M ETAL SPE-

C I ALTIES of all kinds, to orderj 
largest equipment; lowest pric­
es. Send sample or 

model for Jow estimate and best expert advice F R E E 
THE EAGL E TOOL CO ..  Dept. A, t'IJlclnnatl, O. 

M A S O N ' S  NEW PAT. W H I P  H O I ST 
for Outrig-ger hoists. Faster than Elevators, and hOist 

direct from teams. Saves handling at le"s expense. 
Manfd. by VOLNEl: W. MASON & (10 .. Inc, 

Providence, R. I • •  U. 8. A. 

tt_ �n��!k��!IOg������!�,�: 
25c. Parlor Tricks Catalogue, free. 

1 MAR'l'INKA & CO., Mfrs., 493 Sixth Ave., New York. 

I I\TlME PLATES-STEEL STAMP� 
l V 7EMPLOYE£ CHECKS, KEY TAGS &BADGES ' V 

J. RO BBINS MFG.CO . 68 KN E E LAND ST. 
SEND FOR C;;rr;;;LOGUE · •  . . · B OSTON.  MAS S .  



Scientific American 

T H E VVO R D  

CH A RTE R 
stands for "The Original and First GASOLINE 
EN GINE of the WORLD." 

Statiomi:ries, Portables, Roisters, Pumpers, Sawing 
and Boat Outfits, Combined with Dynamos. 

Also Manufactured and Natural Gas, Kerosene. 
Seud for_Catalogue and State Power Needs. 

CHARTEKGAS ENGINE CO., Box 148, Sterling, Ill. 

xca l�� A i l  val'ieties at l O w est pncc!. Best ltaUroad 
Track "nd Wagon or Stock 8cale, made. 

I .  ( . 1 t��n��a�����s, 1fit����:�, i¥g���.i�fc. S�i�e Money. Lists Free CHICAGO SeA LlO CO • •  Chicago. Ill. 

CRUDE ASB ESTOS  
D I R ECT F R O M  M I  N ES . 

P R E PA R E D  I R .  H .  MARTI N ,  
ASBE,sro.S . nB�E . OFFI CE,  SUA

. 
U L  B U I LD ING 

for Manufaclurers . use 220 B 'way, New ¥ork. 

M ullins 
S h e e t  M e t a l  

Statuary 
Unequalled 

for 
Architectural 
Adornment 

Higmy artistic ef­
fects that are exceed­
ingly d u r ab l e ,  and 
that cost much less 
than cast or sculp­
tured work. 

Com plete illustra­
ted catalogue mailed 
on request. 

W r i t e  f o r  e s t i· 
mates on all kinds of 
sheet metal work. 

The W. H. Mullins Co., 
203 Franklin Street 

Salem, O. 

Save Worry 
S H E ET M ETAL IAU I E  
Measures i n  thousandths from 0 to � 
in. thickness and to 2 ins. from edge 
of sheet. In leather case, $6."5. 

Send for free catalogue No. 17 B. 
'l'he 1�. S. Starrett Co., Athol, Mass. 

STEA M  USERS 

aainbow paoling 
The . odgil1al.  and only genuine 

red sheet packing. 
I .... •· · •  c";Jf;';n..'c't"lrtl""·· ,e!eetiv6"' and 'most 

Pyrometers econorhical flange • • . patking III 
Portable and Switchboard Forms. • 

All ranges to 29000 F. Practical, Ac- Istence. 
curate. Inexpensive. Guaranteed to C '  bl R ·  b gIve satisfaction Send for Circulars. an t ow aln ow out. 
Wm. H. Brislo l , 4 5  Vesey St. , New Yo rk For steam, air, hot or cold 

Microscopes 
are used i n  all the stan­
dard laboratories. They 
are of the highest 
quality and finest work­
manship. If you re­
quire a microscope for 
any purpose, send for 
catalog. 

Bausch & Lomb 
Optical Co. 

R O O H E. S T E R ,  N .V .. 
NEW YORK BOSTON 
WASHINGTON CHICAGO 
SAN · FRANCISCO. 

George White Company 
Fine Experimental Machinists 

OFli'ICE AND WORKS : 
�2 and �4 Morris St .. J !cRSEY CITY, N. J .  

'Phone 1554 

A Few Things That We Can Do . 
We lnvestil{ate, refine and perfect Crude Ideas 01' 

Inventions, reducing them to Commercial Value. 
E»I)erimental Work, Mecbanical Drawings, Work-

ing Models of Patented and other Inventions. 
Special Mac h inery, Jigs, r['ools and Dies. 

Sp2lr��n��fu�bT�e HJg[gr��
rbon, Steam, Compressed 

Perfect and Construct Automobiles, Air�Ships, -and 
Flying Machines. , 

I Call and See . A Few Things We Have Done I 

GOLD 

B R I STO L ' S  
R ECO R D I N G  I N ST: , U M ENTS. 

Pressure Gau�es, VaCUl'ID Gauges, Volt­mev'rs, Amperemeters, \Vattmeters, and 'j hermometers, make continuous records Day and Night. Will nay for themselves. l'Jvery instrUment fully gum-"nteed and sent. on 30 days' tria]. W' -('� , . �l r·)'r Cata­log T and Specimen Ohart. The Bristol Comnany. Waterbury fonn. llIEDAJ., ST. LOUIS EXPOSITION. 

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 lens;h of each roll. 

Manufactured exclusively by 
PEERLESS RUBBER MFG. CO. 

16 Warren St., New York 

J'pectaclesand 
Eyeglasses 

Bre a superfluitr where our lamps 
are used. ' 

Por.table, lOO-candle power and 

, f�t
d
s��:�y 

a
li�:�i;t�iteJ po:er-

'No odor, dirt,igreose o.r smo"k,.. 
Every lamp warranted. Costs 2c 

per week. 
A.GENTS WANTEII' 

EVERYWHERE. 

The BEST LIGHT CO. 
Ownerlil of Original 

Patents. 
87 E. 5th St., Can:ton,O. 

Get price. OD 
1)0 to 2. 

•. p� EDgiDe. 
Rever�ible engine. Jump spark. lubrication. Crank 
shan, drop forged .teel. Connecting rod, broDIe. PistoQl: 
ground to fit. All bearings either bronze or best babbi". .... 
material and workmanship throughout;. . -

SAVES TIME 
SAVES WATER 

SAVES VARNISH 
SAVES YOVR HANDS 

A mechanical hand. holding the sponge firmly in 
its grasp. The washer's hands keep dry. 
Standardized - to screw on any ordinary hose and 
can be used with any carriage sponge. 

No splashing and slopping with the Ardrey; 
won't send a drop of water in any direction but 
where wanted. Keeps ' the sponge clean and free 
from varnish scratching grit. 

Saves 60% in water and 75% itt labor. 
Besides being· a· perfect vehicle washer. it is i n­

valuable as a lawn or garden sprinkler or for wash­
ing- windows .. etc. 

Give the Ardrey .a trial and you will appreciate 
its va'Jne • .  Won't cost- you a: 'cent H '  it doesn't 
prove aU we say it is. 

Price $3 . 00 ( in Solid Brass) 
Securely packed in box--and sent prepaid to any part 
of the U. S. and Canada on receipt of price. 

You r · Money Back If You Want It 
Booklet showing you its merits FREE 

A�DREY VEHICLE WA SHER CO. 
1 3 1 K Main St. , E. Rochester, N. Y. 

I f  You Want Catalo!!,ue No. 7, 1905 
Say it out loud on a postal card. 

It gives in detail all inside informa­
tion of . the Tool Business of the 

G O O D E LL· P R A TT C O M PANY 
Nearly 300 excellent illustrations of devices and accessories; Descriptions; clear and concise. A perfect book on perfect a.rticles . an<i point� on . war­ranty, weights, shipping orders and list prices. · . 

Greenfield, Mas". 

I Yz  h.p. engine only, $33. 1 5  
3 h. p. engine only, 44 .00 

'DETROIT Motor New Model !AUlO:MAR1N£ . .. . .  . . . .  . I 9 0 (, 
The Smoothest Thing That Runs 

Noise, Friction and. Uncertainty r�duced to II. minimum. , 
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��!nlO�d�;n�ob��!r�O���� J;iPROiT AUTO�MARINE MOTOR 

passes in its various stages und�r one organization head. 
WI' are- -making tO,OOO Auto.Marine - Gasoline engines 

this year, not mer� ly assembl1ng parts made in various factories. 

I WE MANUFACT U R E  T H E  MOTOR C O M PLETE 
AND GUARANTEE. EVERY MOTOR WE MAK E 

1 %  H. P.. $33 . 1 5. Engine only 
3 H. P. will develop 4 H. P. , $44.00. Engine only 

! Adj:S�b;:i�:������� Pa�P�d�ii:: ��ut�:::�n
::e

w
�; ::: ,!��� 

satisfactory gasoline engines for power purposes built. 
Write for Catalog deScribing Auto-Marine Motors 

1 to 20 H. P. and Auto Adjustable Governor. 
DETROIT AUTO-nA�INE CO. 

Wade Bui lding Cleveland, Ohio 
F. G. HTLh�.�������;�.lJ:rp�;�eet, New, York 

The only builders of A uto-Marine Engines 
tn the World 

M E N N E N ' S 
BORATE D  TALCUM 
T O I L E T 
P O W D E R  

After Shavi ng. 
insist that your barber use Mennen '$ . Toilet Powder ;lfter .he shaves you. 
Itis -Antlaeptle, and· wi l l  preveat any 

. €Ifthe·skin diseases()ften contracted. 
A positive relieffor Priekl1 Heat. 

Chafing and Sunburn, and all afflictions of the skin. Removes 
all odor. of perspiration. Get lIe»n8o's-the original. Sold 
everywh""-:-e. or mailed for 216 cents. Sample f,.ee� 

GERHARD MENNEN (lO. , Newark, N. ". 

T001 KNOWLfDGf . (HfAP 
.ln fact· . you can have i t  free ! 
rrhis' cut represents our new Tool 
Cataloltue- No. ':.!�. Jt is cloth­
bound and contains 950 pages all 
about Tools. Full descriptions 
and ·thousands of ilJustrations. 
Sent post-paid on recelpt of $1.00 
which is refunded . on yorir first 
purchase from us of $10 . .00 Or over 

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

LVP"KI� C A S O L I N E  E N C I N E  E X C H A N C E  
TAPES AND RULES 

ARE THE BEST. 
�'or sale everywhere. Send tor 

Catalog No. 16. 
L V F K I N  R V L E C O. 

Sag i naw, M ich.,  U .  S. A. 
New York and London. 

SELL AND t;XCHANOE NE)V AND SECOND�HAND 

!��O=�::�� Gasoline Engines 
We "ell New Enl'ines, takIng Old in Exchange, allowing fnll 

market value. 100 fir.t-class, second-hand engines on hand . Write 
for Catalogue. Lowest Prices. Largest Assortment in America. 
GASOLINE ENGINE EXCHANGE. 842 S. 18th St • •  St. loUis, Ho. 

I F  

JULY 28, 1906. 

Making Dust 
on a Hill 

Every motorist knows 

that to " spurt " up a 

long hill requires a trea 

mendous amount of re� 

serve energy ; that to 

reach and sustain high 

speed under such condis 

tions an engine must be 
capable of developiJig 

great power. These quala 

ifica tions have 
made the 

famous 
not only as a 

hill-climber butas a car 
always to· be depended upon, no 
matter how severe the service. 

And with it an the cost of 
maintenance is so low that a 
small  all owance f o r  'fue l and ' 
lubrication practically covers the 
season' s  outlay. 

Your nearest dealer (his address 
be furnished upon applica. 

is waiting for an oppor. 
to tell more about the 

CadUlac Motor C8l. Co •• 
Detroit, Mich. 

Hember A. L. A. H • .  

YOU O WN 
or run an 

AUTOMOBILE 

you should know 
how they are built. 
and the best way 
to find out is to 
buy the 

Motor 
(dr 
Model 

It coIiitists of Colored Charts bound up witb explanatory letter. 
press in: strong cardboard binding. size 9�. by 13 U inches. 

Price $ 1 .50. By Mall, $ 1 . 57 

T. V. WHITTAKER, Z and 3 Bible House NEW YO�K 

More Power For Your Auto 
if you have an Apple Battery Cltal"ge� t? keep your batteries 

full� It . autoIIJ,aticalIy generates a 
current that produces hot sparl;s to 
meet every charge.� · If you havt! Ig� 
nftion troubles, write us to-day for 
full information. 

Dayton . Eleetrleal �fg. Co. 
98 $t. Clair St., Dayton, O. 

are realized by · growing pineapples in 
Porto RicO. Our coBperativ· plan allows 
non-residents to obtain. plantations by 
small morithly payments. Large annual 
returns and· absolute· security NQ frosts, 
no tariff, cheap labor and cheap freights. 
If you want to know all about bea�ti1ul 
Portu Rico and our attractive proposition 
send for free booklet. 

LA FORTUNA FRUIT CO. 
1 Madison Ave. New York 

ADVERTISER 
Mail Order Dealer Should Read 

Western Monthly " 




