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THE LATEST MARINE TURBINE SUCCESS. 
The satisfactory completion of the trials of the 

turbine machinery of the "Dreadnought" has a wider 
significance than that of establishing the high speed 
of this battleship; for it marks a decided step forward 
in the development of the marine turbine. In the 
first place, the horse-power developed is considerably 
greater than that hitherto secured in a steamship, the 
largest turbine installation previous to the appearance 
of the "Dreadnought" being that on the Cunard liner 
"Carmania." Moreover, the fact that the turbines ran 
ahead of the contract requirements of 23,000 horse­
power by an additional development of 5,000 horse· 
power, with a proportional increase in the speed, indi­
cates that the serious difficulties which arose in the 
Allan Line steamers, and were not altogether elimin­
ated in the "Carmania," have been now fairly well 
mastered. These trials, moreover, must come with a 
very welcome assurance to those who are responsible 
for the turbine engines of the "Lusitania" and 
"Mauretania"; for the equipment of the "Dread­
nought," in which four turbines are employed on four 
shafts, is broadly identical with that of the new Cun­
ard fliers, whose horse-power, however, will be three 
times greater. The "Dreadnought" turbines were de­
signed to give a speed of Zl knots with 23,000 horse­
power; but they actuillly developed 28,000 horse-power 
and drove the ship at a mean speed of 211f:J knots, with 
occasional bursts of speed of 221,4 knots. The tur· 
bines of the "Lusitania" and "Mauretania" are designed 
to drive the vessels at 2514 knots with 68,000 horse­
power. If they exceed requirements in the same pro­
portion as the turbines of the "Dreadnought," they 
should drive the new ships at a speed of from 25%, to 
261f:J knots, and develop between 80,000 and 90,000 
horse-power. 

" CALIBER" AND "BORE." 
It will be remembered that in a recent issue we ex­

plained the various uses of the term "caliber" as ap­
plied to ordnance. A correspondent now asks if we 
will make a similar explanation of the word "bore" 
as applied to shotguns; and more particularly when it 
is used in conjunction with a numeral, as in speaking 
of alO-bore,. 12 -bore, or 16-bore shotgun. At the first 
readiJ1g,f,nyone 'whois familiar with modern rifles and 
heavy ordnance might think that the word "bore".here 
was used as a unit of length, as when we say that a 50-
caliber, 6·inch, rifle is a rifle 25 feet, or fifty times 
the· caliber (diameter of the bore) , in length.' But as a 
matter of fact, the term "bOre," when applied to .shot­
guns/ i� ,never used· to indicate length, but always reo 
fers to ' 1:he' dIameter of the bore. There is, by the 
way, quite�an interesting scrap of history' attached to 
the use of the terril, which carries us back to an early 
period in the use ·of firearms. 

In the days of our forefathers, when rifle balls were 
spherical, and long, cylindrical, conical-headed bullets 
and rifled barrels were undreamed of, the gunsmith 
Ddopted a curious but convenient method ·of designat­
ing the gage or diameter of the bore. He expressed it 
by stating how many bullets, of a size that would fit 
a particular musket, would go to make a pound. 
Thus, a 10-bore musket would be one of such a bore 
than ten of its bullets would go to make a pound 
weight; a 16-bore gun would be one whose bullets 
would run sixteen to the pound, and so on. Hence we 
get the anomaly, that the larger denomination musket 
has the smaller bore. Although the day of the spheri­
cal bullet has 10ng passed away, and the only smooth­
bore remaining is the shotgun, the old method of de­
signation has been retained. 

. .. .. 
THE CARNEGIE INSTITUTION MAGNETIC SURVEY. 

About twelve months have elapsed since we announc­
ed that the yacht "Galilee" of the Carnegie Institu­
tion had sailed for Hawaii, to commence her task of 
making a magnetic survey of the northern part of the 
Pacific Ocean. At the close of last year she com· 
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pleted her first cruise, which included the Hawaiian 
I slands and some of the islands which lie beyond the 
archipelago. On March 2 she started on a longer 
cruise, of some 20,000 m iles of sailing, and secured 
the necessary magnetic observations on a voyage 
which included Fanning Island, the Samoan Islands, 
the Fiji and Marshall groups, Guam, Yokohama, and 
San Diego, at which port the cruise was concluded. 
The data thus secured is sufficient to enable the Insti­
tu tion to revise the existing magnetic charts of the 
North Pacific Ocean, It constitutes an invaluable con­
tribution to that worldwide system of surveys by 
which it is hoped some day to determine the compli­
cated laws which govern terrestrial magnetism, and 
thus relieve the art of navigation of one of its present 
sources of perplexity. 

The scope of the work outlined by the Institution 
includes the collection of data sufficient for the revis­
ion of the magnetic charts of all the other oceans; 
and the yacht will shortly be dispatched on a voyage 
around the world, in which she will call at ValparaiSO, 
Rio Janeiro, and Washington; cross the Atlantic to 
the Cape of Good Hope; and return to the Pacific by 
way of the Indian Ocean and the Philippines. With 
the elaborate observations thus secured, the Institu­
tion will be able to prepare new charts of magnetic 
declination embracing the complete circuit of the globe. 
The Institution aims at securing the necessary mag: 
netic data in those localities where there is at present 
no organization engaged in surveys of this character; 
and as an instance of the work done by Dr. Bauer, 
director of the Department of Terrestrial Magnetism 
of the Institution, it ma y be mentioned that during 
last summer his assistants secured the needed observa­
tions at seventy stations in Canada in latitudes where 
hitherto few magnetic observations have been made. 
As the result of tbis work the magnetic maps of this 
country extend up into Canada and reach entirely 
across the continent. 

----- �.�-----
ROADS FOR AUTOMOBILES. 

The day of the much-to·be·desired special automo­
bile roadway would seem to have come at last, for it 
is authoritatively announced that a company has been 
formed to build a special automobile course on Long 
Island, to be used in the annual international con­
ttest for the Va'1derbilt cup, and also as a speCial drive· 
way for automobilists throughout the year. The fact 
that the donor of the Vanderbilt cup is president of 
the company, and that it is promoted by some of the 
leading automobilists and automobile interests in the 
country, is a guarantee that this road will be built, 
possibly in time for next year's contest. Over and 
above the convenience and safety both of the drivers 
and the public which will result" from the construction 
of such a course, this enterprise will prove to be of 
inestimable advantage in promoting the automobile 
interests of this country. When the racecourse is 
completed, it will be unique; for there is nothing of 
the kind in existence, or projected, even in Europe. 
Consequently, the annual Vanderbilt race will assume 
even greater importance than it now possesses, and 
the entries both for the elimination races for home 
manufacturers, and also of foreign contestants, will 
undoubtedly be larger and more representative than 
ever. To everyone who followed closely the races of 
this year, it was evident that the poor showing of the 
American cars was due largely to insufficient trying­
out in preparation for the race; and no doubt the 
limitedarnount of tria

'
l practice was occasioned by the 

lack of suitable roads on which high speed could be 
safely maintained. 

Of .. greater importance,' however, than. the construc­
tion of special racecourses is the provision of public 
roads suitable to the trying demands of general motor 
traffic. For it must be admitted that the surface of 
the present roads has shown Itself to b'e quite�unable 
to stand up under the severe usage imposed by auto­
mobiles and motor cars. In fact, the provision of suit­
able motor roads may be considered one of the most 
pressing problems of the present day. As far as the 
general public and, indeed, the automobilists them­
selves are concerned, the most serious difficulty is that 
of the abominable dust from which there seems at 
present to be absolutely no escape. As matters now 
stand, the only way in which to avoid dust-raising is 
to reduce speed to a point considerably below the pres­
ent speed limit; �nd this is out of the question. The 
automobile has come to stay. It is an industry too 
vast, a sport too noble to be subjected to any restric­
tions. which would ultimately kill its popularity. 

Therefore, if the automobile may not be brought 
down to the road, the road must be brought up to the 
automobUe, and some way found by which the dust 
horror may be mitigated, if not entirely removed. 

So serious was the problem considered to be in Eng­
land, that a royal commission on motor cars was ap­
llointed, which has recently presented a characteristi­
cally thorough and comprehensive report. It states 
that on the great main roads within a radius of 30 
or 40 miles out of London, dust raised by motor cars 
"causes material damage, discomfort, and annoyance 
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to users of, and dwellers by, the highways." Many in­
stances of the depreciation of property are given. A 
real-estate agent testified that herbage, within fifty 
yards of the highway hedges, was absolutely useless, 
either for feeding cattle or harvesting. In one case, 
near 'Windsor, a house that was bought for $25,000 
could not be used because of the dust, and was sold 
for $10,000. The person who bought it, thinking to 
make money by the bargain, could not sell the house 
at any price. A farmer stated that hay and grain 
crops were rendered injurious to live stock, and that 
cattle would seldom graze on pasture near the road. 

Since the reduction of the speed of automobiles to 
that of horse-drawn vehicles (at which speed the dust 
nuisance would vanish) is out of the question, Lord 
Selby's commission set itself to find some mealls of 
holding the top dressing down upon the roads and 
preventing dust. In his report, an ample digest of 
which will be found in the current issue of the Sup­
PLKMENT, the attempts which have been made and are 
now in progress to find a suitable form of dust-pre­
venter for motor traffic are outlined, and the merits 
of the various systems of roadbuilding are discussed. 

The report favors the best type of macadam roads 
for both heavy and light motor cars. Though such 
roads are not dustless, they are more nearly so than 
the roads composed of various local stone, which is 
liable to be of a friable character. For roads carry­
ing unusually heavy traffic, a special and more costly 
type of construction should be used, and a system of 
"armoring" the road with stone blocks, which is 
known as the Kleinpflaster and is used with success 
in northern Germany, is recommended. It consists of 
a foundation of large inverted pyramidal stones, be· 
tween and above which is laid 4 or 5 inches of small 
b1'ol,en stone. Above this is one inch of sand, and 
above the sand are placed carefully selected brol,en 
stones, about 31h or 4 inches square. These are 
placed with a one·half inch spacing, and compacted 
with a lime-sand binding of heavy consistency. This 
road is of great strength; is practically dustless; and 
its life is from twenty-five to thirty years. It costs 
about $18,000 per mile for an IS·foot road. Outside 
of this and the paved roads laid on sand foundations 
as used in F'rance, the remedy for dustle"Ssness at 
present seems to consist in the use of some form of 
liquid tar or oil; but the serious objection to Oiling is 
that when the dust begins to fly, as it ultimately will, 
it is exceedingly injurious to the clothing; while the 
oiled surface adheres to the feet and is earricd imo 
the home, where it is destrnctive to rugs, carpets, etc. 

According to the report, none of the various de­
vices employed as dust-preventers has proved to be a 
permanent and unqualified success, although a mix­
ture of blast furnace slag and tar, or "tarmac," is 
spoken of hopefully. The hope is expressed that the 
government, realizing that the dust problem is of na­
tional importance, will appropriate a sum of money 
for experimental work. 

SUCCESSFUL FLIGHT
' 
OF SANTOS DUMONT'S 

-, 
AEROPLANE. 

On October 23, after one unsuccessful trial in the 
morning, Santos Dumont finally, in the afternoon, 
dtove his aeroplane through the air a distance of 150 
feet at an elevation of about 20 feet from the ground. 
The experiment took place near Paris, and was wit­
Ilessed by a crowd of people, including representatives 
of the Aero Club of France. When Santos Dumont shut 
off the power, his machine came down so heavily on 
its four wheels that it demolished them. Twice the 
distance necessary to win the Archdeacon prize was 
covered. This prize, a cup, was offered fol' the first 
aeroplane which flew a distance of 25 meters (82 feet) . 
The $10,000 prize for the first flight of a kilometer in 
a circle has yet to be won. Complete descriptions of 
Santos Dumont's aeroplane and its performance were 
published in our issues of August 18 and October () 
last. Fitted with a 50-horse-power, eight-cylinder mo­
tor, which drives the air propeller direct at a speed of 
1,500 R.P.M., a thrust of over 300 pounds was devel­
oped. This was sufficient to drive the machine and its 
operator-a combined weight of over 500 pounds-for­
ward through the air at a speed of about 25 miles per 
hour. According to the cabled account, the stability 
of the machine appeared to be good, though what it 
will do when flown a longer distance and in a circle 
yet remains to be seen. At any rate, this is the first 
flight of a motor-driven, man-carrying aeroplane that 
has been witnessed by a considerable number of peo­
ple. We hope, in the near future, to be able to pub­
lish a photograph showing the aeroplane in the air. 
In comparing the results of Santos Dumont's experi­
ment with those which the Wright brothers claim to 
have attained, there is one striking fact, viz., the 
young Brazilian, although having an apparatus of the 
same general type as that used by the American ex­
perimenters, but of about' one-half its weight, found 
;hat a 50-horse-power motor was necessary to drive his 

flier up into the air and forward through it at a speed' 
of 25 miles per hour; while the Wrights, with a rna· 
chine of twice the weight and half the power, claim 
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to have made nearly double the speed (3S miles per 
hour) . 

In the experiment just described, Santos Dumout·s 
machine lifted only about 10 pounds to the horse· 
power, while the Wright brothers' aeroplane, it is 
claimed, lifted 60, and Maxim found that it is possible 
to lift 133, although, in reality, with his huge machine 
weighing 8,000 pounds, provided with two 18-foot pro­
pellers and steam engines developing 4 61 horse-power, 
he only succeeded in lifting 20 pounds per horse-power 
at speeds of about 40 miles an hour. When the fact .is 
noted that the new aeroplane has a total surface of 64 5 
square feet (the superposed planes being 39.37 feet 
long by 8.2 feet wide) as against about 480 square feet 
of sustaining surface carried by the ·Wright machine 
(the planes in this machine are said to have been 40 

feet long by 6 feet wide), if  we concede the correct­
ness of the Wrights' results, we mu�t immediately con­
clude that the Dumont machine is exceedingly inef­
ficient. The only essential features wherein it differs 
from the Wright flier are the use of a small, high­
speed propeller (necessitated by the mounting of it on 
the engine shaft) and the setting of the planes at a 
dihedral angle. Therefore, it would appear that both 
these arrangements are quite inefficient. 

THE INTERNATIONAL WIRELESS CONFERENCE. 
BY A. }'HEDEltfCK COLLINS. 

Delegates representing the governments of nearly 
thirty countries, convening for the purpose of draw­
ing up regulations for the control of wireless teleg­
raphy in times of peace and war, have been in secret 
session in Berlin. 

This is the second international wireless telegraph 
congress that has convened at the suggestion of Ger­
many. The first, it will be remembered, was held in 
Berlin in 1903, when it was resolved that "coast sta­
tions should be obliged to receive and forward all 
telegrams from vessels at sea by whatever system 
they might be dispatched." In order to facilitate com­
munication between vessels and coast stations, tech­
nical explanations of the working of the apparatus 
are to be published. 

Telegrams referring to wrecks and attempts to ren­
der assistance to vessels at sea are to be forwarded 
before all others. The rates for telegrams forwarded 
into the interior from a coast station will be those 
of the ordinary telegraph service plus a special charge 
for the use of the wireless apparatus, and will be 
paid for on receipt. Telegrams sent to a vessel will 
be paid for on board the vessel at the rates usually 
charged by the nation under whose flag the vessel 
sails. Stations are to be arranged so as to interfere 
with one another as little as possible, and arrange­
ments will be made to insure correspondence in a 
number of technical d etails. Provision is made for 
other states besides thostl which sent representatives 
to the preliminary conference so that they may be par­
ties to any arrangements which may fimilly be made 
for the regulation of wireless telegraphy. The most im­
portant of these resolutions is the one referring to the 
duty of coaling stations to receive all messages without 
distinction relatively to the system used. This resolu­
tion was incorporated in a protocol which was signed 
by the representatives of Germany, Anstria-Hungary, 
Rnssia, France, Spain, and the United States. The 
representatives of England and Italy did not sign, 
for the chief reason that the navies of these countries 
have long-term contracts to use the Marconi apparatus 
exclusively, which is also true of Lloyds. 

To those who so persistently clamor for the "open 
door" policy in wireless telegraphy, i. e., the inter­
change of messages between ship and shore stations 
equipped with whatever system, it is pointed out that 
Marconi secured letters patent on the fundamental 
principles underlying wireless telegraphy as it is 
practised to-day, in 1896, and further that at the very 
outset of the successful application of electric waves 
to the transmission of intelligence without wires by 
him, Dr. Slaby, of Charlottenburg, Germany, went to 
England and through the influence of the emperor 
witnessed the experiments. 

A little later Dr. Slaby devised a system of wireless 
telegraphy, collaborating with Count Arco, and this 
and Prof. Braun's system, also a German production, 
were finally merged into what is now known as the 
Telefunken system. In every country from this time 
on inventors assiduously attacked the problem, pre­
sumably from the viewpoint of effecting selectivity, 
and the resnlt has been an abnndance of systems dif­
fering from one another and from the original in de­
tail but not in principle. 

As a matter of fact there have been only two 
marked improvements made in the design of wireless 
telegraph apparatus since it came into existence, and 
these are 'the resonance circuits devised by Lodge, and 
the liquid barretter invented by F'essenden, All oth­
ers are merely modifications and some of them are in­
fringements. This being trne, it follows that if there is 
any merit in protecting inventions by letters patent, 
and if such protection is valid, then certainly Mar-
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coni is entitled to the fruits of his genius and his 
industry, which should give him a monopoly for a 
period, at least in this country, of seventeen years, 
ten of which have already expired. 

It is nrged that the ether is free to anyone who may 
care to use it. But this is beside the question. That it 
is free is self-evident. 'rhe interchange of messages, 
which is put forth so strenuonsly by some of the repre­
sentatives, is of lesser importance. The vital point 
that is menacing the safety of the public is the eva­
sion of the laws, and none are more difficult to up­
hold than those relating to patents. 

Fortunately neither the breaking of laws nor the 
making of regulations can compel an inventor or his 
assigns to handle a competitor's products, and it is 
not clear how any rule can be framed that can justly 
compel the Marconi company to receive and re-trans­
mit messages sent by other companies unless they 
choose to do so, unless indeed the wireless companies 
now in the field are to be considered as common car­
riers by their respective countries. 

Last spring the dilily papers reported an incident 
which they stated "as emphasizing the danger of giv­
ing one company a monopoly of the wireless telegra­
phy business, and of permitting those operating any 
one system to refuse to interchange intelligence with 
shore stations or ships equipped with another system." 
A recent cablegram says that the British delegates indi­
vidually favor the "open door" policy if the regulations 
are not too rigid. Until the priority of wireless 
telegraph inventions can be sifted through the courts 
it would be well to have the opposing interests abide 
by a regulation that should provide merely for a com­
pulsory interchange of messages where there is danger 
involving the lives of passengers on the high seas, 
bnt it need go no further. 

The matter of tuning naval and mercantile marine 
vessels to different frequencies and the location of 
shore stations to avoid inte.rference, in so far as 
possible, are necessary, but these are secondary ques­
tions over which no time will be lost in the present 
conference. No effort will be spared to indnce the 
British and Italian representatives to agree on an 
unlimited interchange of messages between ship and 
shore stations no matter what the system installed 
may be, for this is the primary object of the pro­
moters of the congress. 

AERONAUTICAL NOTES. 
On the 22d ultimo there 'Yas inaugurated at Pitts­

field, Mass., the first balloon chase held in America. 
Two balloons, the "Orient" and the "Centaur," carry­
ing two and three men respectively, ascended at 10: 20 
A. M. and sailed northward at a slow speed. The 
"Centaur" landed 30 miles away in the outskirts of 
Hennington, Vt., at 1 :  11 P. M., while the "Orient" kept 
in the air till 4 :  30 P. M. and finally landed at Ja-

. maica, Vt., some 57 miles from the starting point. 
The winning balloon was piloted by Leo Stevens and 
carried Capt. Homer W. Hedge, president of the Aero 
Club of America, as passenger. Charles T. Walsh, the 
pilot of the "Centanr," was accompanied by Major 
Samuel Reber and Capt. Charles F. Chandler of the 
Signal Corps of the U. S. A. The "Orient" beat the 
"Centaur" not only in distance traversed, but also in 
altitude reached as well, for this aero stat ascended to 
a height of 8,000 feet, as against the 6,888 reached by 
its opponent. Contrary to what is usual in the upper 
air, the aeronauts found the strata unusually hot, the 
thermometer on the "Centaur" at one time registering 
74 deg. and that on the "Orient" 106 deg. A northeast 
wind was blowing near the surface of the earth, and 
the weather was damp and chilly. After the balloons 
had ascended some distance a gentle air current from 
the southwest was encountered. This caused the bal­
loons to change their direction and travel northward. 
The three automobiles which pursued them had an 
exciting chase. C. F. Bishop in his 4 5-horse-power 
Panhard, suffered a breakage of a driving chain and 
was passed by Floyd Knight in a 35-horse-power Berk­
shire car. The latter reached the spot where the 
"Centaur" landed nearly two hours after that aerostat 
came down. The second car to arrive at the landing 
place of the "Centaur" was a 16-horse-power Pope­
Hartford machine, which reached the spot but 12 
minutes behind the Berkshire, having consumed 4 
hours and 53 minutes in chasing the balloon, the flight 
of which lasted but 2 hours and 50 minutes. Mr. 
Bishop's Panhard was 5 hours and 20 minutes in com­
pleting the pursuit. Great difficulty was found in fol· 
lowing the balloons, as they were continually disap­
pearing among the hills or in the clouds. The men 
in the "Orient" witp.essed the descent of the "Centaur" 
at Woodford, some three miles east of Bennington, and 
dropped a note as they passed over the latter place, 
telling where the larger balloon had landed. It was 
this information that made it possible for the pursuers 
to locate the aerostat, after they had all but given up 
the search upon arriving at Bennington at 2: 30. The 
army officers who went up in the "Centaur" obtained 
considerable valuable data which they expect to tnrn 
in to the chiefs of their departments, with the hope 

that the War Department may experiment with bal­
loons and airships for its own nse, as is done by the 

. war departments of most of the foreign powers. 
Besides the successful experiment of Santos Dumont 

with his aeroplan� on the 22d ultimo, we have to 
record some further experiments made by M: Vuia at 
Issy-les-Moulineaux, France, on the 7th of October. 
M. Vuia's machine, which was illnstrated and de­
scribed in our issue of March 24, consists of two large 
wings having a spread of 2151,4 sqnare feet. These 
wings, which can be folded up, are held rigid when in 
use by steel ribbons. They are slightly concave, and 
have a purely geometrical shape. They are mounted 
upon a framework, which is carried on pneumatic-tired 
wire wheels, forming a quadricycle. The apparatus 
is propelled by a sp

'
ecial carbonic-acid gas motor, which 

is nothing more nor less than an ordinary Serpollet 
engine, and is run on the heated vapor from the liquid 
carbonic acid: The heating of the gas keeps it from 
congealing, due to its own expansion, and also in­
creases its pressure by superheating it. By combining 
the heating of the gas with the admission of the same 
to the cylinders, the experimenter has a double means 
of varying the pressnre on the pistons, and hence the 
power of the motor. The cylinder contains 22 pounds 
of liquid carbonic acid, which is sufficient to run the 
motor at its full capacity (25 horse-power) for five 
minu.tes. The propeller, which has a diameter of 7.21 
feet and a pitch of 7.71 feet, is mounted directly on 
the end of the shaft, and gives a thrust of 130 kilo­
grammes (286 pounds) when the engine is making 900 
R. P. M., and the apparatus is held stationary. To 
develop this speed the engine requires a pressure of 
143 pounds to the square inch. The total weight of 
the apparatus and operator is about 550 pounds. On 
the date mentioned, M. Vuia, in the presence of the 
officials of the A,ero Club of France and a considerable 
crowd of onlookers, succeeded in getting his machine 
to rise in the air by bounds of .about two-fifths of a 
second duration. 

Experiments have also been carried on recently itt 
France by M. Cornu with a helicopter, which consists 
essentially of two propellers on a vertical axis. These 
raise the apparatus and advance it by blowing the air 
which they displace against suitably disposed aero­
planes. The model tested was fitted with a 2-horse­
power Buchet motor, which revolved propellers of 2.25 
meters (7.38 feet) diameter. The weight of the entire 
apparatns was 13.75 kilogrammes (301,4 pounds) . In 
the first trial the apparatus rose vertically with great 
facility; while in the second trial, after the planes had 
been inclined to produce forward motion by the effect 
of the reaction of the air upon them, the apparatus, 
which was attached to a central axis, was made to 
describe, in the free air around this axis, a circular 
orbit 75 feet in diameter. 

. ; .' . 

THE CURRENT SUPPLEMENT. 

The cnrrent SUPPLEMENT, No. 1609, opens with an 
article by onr English correspondent on a huge dredg­
ing plant for service in India. The dredger in ques­
tion has a bow of triple form constituting two wells, 
in which rotary cutters are mounted for excavating 
hard material. Underneath and to the rear of these 
cutters are suction pipes. Excellent illustrations ac­
company the article. An admirable discussion of dust­
less roads for motor traffic is published. Mr. Walter 
J. May writes on the making of foundry patterns. 
The third and last installment of the digest of the 
regulations and instructions concerning the denatura­
tion of alcohol appears. Dr. Otto Roehm discusses the 
modern manufacture of illuminating gas. In view of 
the recent important announcement that tungsten 
incandescent lamps are to be manufactured in this 
country on an extensive scale, the exhaustive article 
on the tungsten lamp which a{lpearS in the current. 
STTI'PLE:\mN·r will be read with interest. Messrs. Her­
l:Jert J. Webber and Walter Swingle contribute an 
article on new citrus creations of the Department of 
Agriculture. The new fruit which they have succeed­
·ed in evolving is called the "citrange," and possesses 
some of the properties of the orange and some of the 
lemon. 

• • • 

MANUFACTURE OF IRON IN CHINA. 

Iron in China is made by mixing four parts of the 
ore, one part of decomposed coal dust, and one part of 
small coal. The mixture is placed in crucibles each 
about 18 inches deep and 61h inches in diameter. The 
crucibles are heated in a furnace having walls about 
3 feet high and a floor 4 feet by 61h feet, which is 
covered with clay and spread with a layer of coarse 
coal to a height of 7 inches or 8 inches above the clay. 
The furnace holds about Sixty of these crucibles. The 
space between them is filled with small coal, and on 
top is placed a 3-inch layer of small coal, followed by a 
layer of cinders and ashes of the same depth. About 
sixteen hours of strong heat suffices to convert the 
mixture into a mass of carbon iron, says the Iron Age. 
This is made into wrought iron by reheating over a 
wood fire and by hammering it when red hot. 
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THE 25J(-KNOT OUNARD LiNER "MAURETANIA." 
The "Mauretania," the second of the new 25-knot tlu­

bine liners which are being built for the Cunard Steam­
ship Company, was recently successfully launched at the 
yards of the builders, Swan, Hunter & Wigham Rich­
ardson. The contract of the Cunard Company with 
the British government binds them to build two liners, 
to average 24%, knots, which are to be retained at 
the call of the Admiralty in case of war. In re­
turn the government advances a sum of $13,000,000 

for the construction of the ships at 2%, per cent inter­
est, and the government also makes an annual pay­
ment of $750,000 to the company. The literal terms 
of the contract are that the vessels shall make 2514 

knots on trial, and that within a year of taking their 
place in service they shall make a round trip to New 
York and back at 24%, knots_ 

The "Mauretania" is identical with the "Lusitania" 
except in minot details. The form and dimensions of 
the ships are based upon tank experiments at the gov­
ernment tank at Haslar; but these experiments were 
supplemented by the builders, who constructed a 40-

foot 6-inch launch, which was of the same general 
form as the big steamship; and with this, elaborate 
tests were made on variations in the form of the stern 
and in the design of the propellers. As a result of 
these experiments the outer propellers have been placed 
somewhat farther ahead of the inner propellers' than 
in the "Lusitania," and the shape of the propeller 
blades is slightly modified. The dimensions of the 
"Mauretania" are as follows: 

Length over all ............. _ . .  . 
Length between perpendiculars .. 
Beam extreme .. . .  _ ........... . 
Depth molded ................. . 
Gross tonnage ................. . 
Net tonnage .. ................. . 
Maximum draft . .............. . 
Displacement at this draft . . .. .  . 

785 feet 
760 feet 
88 feet 
60 ft. 6 in. 
33,200 tons 
11,900 tons 
37 feet 
45,000 tons 

These dimensions render these vessels by far the 
largest ever built or projected. They are 78 feet 6 

inches longer than the swiftest of the big liners, the 
"Kaiser Wilhelm II.," and they are to show a speed 
1 %, knots greater. They are 80 feet longer even than 
the "Great Eastern," and of 5 feet greater beam. 

The "Mauretania" has nine decks-the lower orlop, 
the orlop, the lower, the main, the upper, the shelter, 
the promenade, the boat, and the sun deck. The mo­
tive power, including engines, boilers, and coal bunk­
ers, occupies 420 feet of the mid-length of the vessel 
from the main deck to the hold, and therefore it can 
be readily understood that there is practically no space 
for cargo, the vessel being purely a mail and passenger 
ship. The passenger accommodation is provided on 
the six decks above the water line, from the main 
deck upward. The shelter deck is given up to the 
officers and crew, the latter being forward and aft. 
On this deck also are specially isolated hospitals. A 
feature which will be greatly appreciated by invalids 
and those who may be temporarily indisposed, is the 
provision of two electric passenger elevators at the 
center of the ship, with landings at each of the six 
passenger decks, an innovation first proposed by the 

Stern View, Showing Two of the }'our Propeliers. 

Note the fine lines of the afterbody. 

Scientific Atnerican 

BoW View, Showing the Very l'ine Entrance and 
Lofty Freeboard. 

SCIENTIFIC AMERICAN for these vessels. The ship will 
carry 560 first-class, 500 second-class, and 1,200 third­
class passengers, and a crew of 810,  making a total 
number of souls on board of 3,070. In general the state­
rooms will be 9 feet in clear height and in the saloons 
the height will be about 10 feet 6 inches. Another nov­
elty in the "Mauretania" is that the promenade and 
boat decks overhang the shelter deck by 21 inches on 
each side of the ship, this being done to bring up the 
width of the promenades on each side of these decks to 

18 feet. The boat deck is 33 feet above load water line. 
The top of the wheel house is 63 feet, and the funnels 
are 115 feet above the same level. 

The hull is divided by fifteen transverse bulkheads 
and the ,coal bunkers are themselves water-tight and 
divided by bulkheads. The subdivision is such that 
these ships could not be sunk by a single collision. 
Every door' of the compartments can be closed, in the 
event of cOllision, by the Stone-Lloyd hydraulic system; 
and this can be done by the officer on the bridge, or 
from anyone of several positions throughout the ship. 

The flat keel is built up of plating varying in thick­
ness from 1 inch to 114 inch. In all plating the holes 
were electrically drilled, and the riveting was done by 
hydraulic power. The ship has a complete double 
bottom throughout her length, the depth between the 
outer and inner bottom being 5 feet. The bilge is 
well rounded and the entrance lines, as is evident from 
the accompanying view of the vessel bow on, are ex­
ceedingly fine. 

It is needless to say that the framing of the ship 
is exceptionally deep and stiff. Amidships it consists of 
channel bars, with deep web frames at intervals. These 
heavy frames are grouped where the stresses will be 
greatest, notably in the wake of the machinery spaces. 
The channel bars extend from the double bottom 

, (which, by the way, is carried well up into the bilge) 
to the shelter deck, which is 60 feet 6 inches above the 
keel. The plating of the hull is unusually heavy, each 
plate weighing from 2V2 to 3 tons. At the turn of the 
bilge and on the sheer strakes they are made much 
heavier and weigh from 4 to 5 tons apiece. Here, also, 
the plating is doubled, and steel of higher tensile 
quality is used, the object being to give the sides of 
the ship additional girder strength by increasing the 
weight of the material along the top and bottom 
chords. 

The weights and sizes of the various parts are neces­
sarily very large, the stern frame and brackets, for 
instance, weighing altogether 150 tons. The rudder 
head is of steel, 25 inches in diameter. There is one 
gudgeon only on the stern framing, and the pintle is 
of immense size, weighing over 11,,4 tons. 

Perhaps the greatest interest attaching to the "Maure­
tania" centers in her turbines, which are being con­
structed by the Wallsend Slipway and Engineering 
Company. The motive power, it will be remembered, 
is developed on four shafts, each carrying one pro­
peller. The two outer shafts are driven by two high­
pressure turbines and the two inner shafts by two 
low-pressure turbines. At the after ends of the low­
pressure turbines, and on the same shafts, are located 
the turbines for driving the ship astern. The inner 
shafts turn outward and the outer shafts inward. The 
total contract power is 68,000 divided equally upon the 
four shafts. The speed of revolution is to be about 
200. 

We direct attention to the very interesting photo­
graphs of the turbine plant, which giVe an impressive 
idea of its vast proportions. Thus the high-pressure 
turbine has an internal diameter of 10 feet and is over 
25 feet in length, while the total length from the for­
ward end of the low-pressure turbine to the after end 

(Continued on page 323.) 

l'he boIler Equipment, Consistlllg of 20 Cylindrical Boilers 1 71<'eet 3 Incht's Diameter by 21 Feet Long. 

They contain 192 furnaces. 160,000 sq. ft. of heating surface. Upon their 4,000 square feet of grate over 1,000 tODS of coal will be burned daily. 
THE 257J;-KNOT, 45,OOO-TON TURBINE CUNARDER "MAURETANIA." 
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SUGAR MAKING IN CUBA. 
BY DAY ALLEN WILLEY. 

One result of the increase of American. interest in 
CUba since the close of the Spanish war has been the 
development of the sugar industry on a very extensive 
scale. In fact, the number of sugar plantations and 

Scientific Americat\ 

mills operated by people from the United States, and 

the enterprises projected, indicate that the annual 
tonnage of sugar manufactured on the island will be 
greatly increased in the near future, and that it will 
far exceed any other country in the production of this 
staple. Since 1902 the increase in the output has 

been nO' less than 20 per cent. At the present time 
it is contributed by 179 estates or plantations, O'f 
which twO' have an annual production of over 25,001.. 
tons each, six ranging between 20,000 tons and 25,000 
tons, seventeen between 15,000 tons and 20,000 tons, 

and fifty·eight between 7,000 tons and 15,000 tons. 

General View of a Sugar Estate Owned by Americans in Cuba. 

Cane LO'wered IntO' the Mill. Lifting Cane FrO'm the Car. 

FranciscO' Sugar Mill. One of the Oldest of the " Centrals "  in Cuba. The Centrifugal Separators. 

SUGAR MAKING IN CUBA. 
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According to statistics compiled by t h e  Cuba Review 
in every part of the republic, the province of Havana 
contains nineteen estates with an annual capacity of 
181,000 tons; Pinar del Rio, six representing 28,000 

tons; Mantanzas, fifty-two with 362,500 tons; Santa 
Clara, seventy-one with 537,000 tons ; Puerto Principe, 
three with 35,000 tons ; and Santiago, twenty-eight 
with 265,000 tons. The total output for 1906 will ex­
ceed 1,000,000 tons. These figures indicate how widely 
the industry is distributed, showing that the sugar 
planter has begun operations practically in all parts 
of the island. 

One factor of superiori"ty is the soil. It is of such 
fertility, that the cane field is planted at the present 
time only about once in ten years. Experienced Amer­
ican growers say that there is no necessity ever to 
plant more than once if care is taken in cutting the 
cane at harvest time, not to pull up any of the roots, 
as the new cane will immediately sprout from these. 
The Cuban cane is of such a size, and contains such 

mntity of saccharine matter, that ten tons are 
ulated to produce one ton of sugar if treated by 

latest mechanical processes. Consequently, a 
19le plantation of 1,000 acres may yield 3,000 tons 

the commercial article under fairly favorable con­
ditions. 

Compared with other countries producing cane 
sugar, it is claimed by experts in the industry that 
where modern methods of agriculture and manufac­
ture are employed, the yield of a given area in Cuba 
will exceed that of a similar area in any other dis­
trict; owing to the fertility of the soil, and especially 
to the fact that the climate here permits the con­
tinuous cutting of the cane and the extraction of the 
j u ice for a period ranging from 150 to 200 days-a 
longer sugar-making season than elsewhere. Conse­
quently, at the larger "centrals" or sugar houses, 
equipped with modern machinery, the cost of produc­
tion h as been reduc(;d to such". a figure that, including 
the cost of the cane and all other expenses, it is 
actually less than 1 %  cents a pound for the centri­
fugal sugar of 96 degrees · standard. These figures 
are based upon the actual operation of one of the 
largest estates on the island. 

The mechanical processes which have so lowered 
the cost have been greatly improved in recent years, 
so that by the present system all of the work is done 
by machinery at a modern "central," from the time 
the cane is loaded upon the plantation cars until the 
sugar is bagged for the refinery and the liquid residue 
run off into casks or into the hold of the tank steam­
ship. In the old days of the industry the cane was 
unloaded and carried by hand to the crushing rolls, 
or transferred by means of what might be called 
slings operated by hand. As the refuse cane Is used 
for fuel, and the mill must receive a certain supply 
continually when in operation in order to get the 
best results, a new device has been invented for hand­
ling the cane. It is the invention of Mr. H . .T. Kiely, 
and consists of a trolley passing along an aerial way, 
from which is suspended a series of chain slings to 
which are attached automatic trip hooks. As the 
train of cane cars is moved along the track under the 
device, the bail of the hoisting machine is lowered 
over the top of the load, and the chain slings are in­
troduced under the bottom of the cane and fastened 
with the trip hooks. The bottom of the car is pro­
vided with wooden strips spaced four inches apart, 
which form grooves through which the chains are 
passed under the load. The load is then raised clear 
of the top of the car, and while moving in the direc­
tion of the receiving hopper is automatically half 
turned, in order that the cane may be delivered end 
down instead of lengthwise. When the load is sus­
pended over the hopper it is lowered to within a foot 
of the bottom of the hopper, and the attendant by 
controlling the machinery automatically opens simul­
taneously all the slings un� the bottom of the load, 
which falls into the hopper. The slings are then 
raised by power, and the .carriage travels back to take 
up another load in the same manner. The device 
w orks so rapidly that only three minutes are required 
to sling, raise, and discharge six tons of cane, includ­
ing the operation of the trolley along the aerial way. 

Thus the raw . material is fed continuously to the 
mill through the receiving hopper or directly to the 
conveyor serving the crushing rolls. The "trapiche," 
as the Cubans term the grinding mill, is usually 
equipped with eight rolls, the first being corrugated. 
They are set at distances ranging from one-half to 
one-eighth of an inch apart, each roll being from six 
to seven feet in length and forty inches in diameter. 
,Vhen at full speed they make about two revolutions 
per minute. By this system the cane is generally 
crushed or macerated to such a degree that it is neces­
sary to pass it between the rolls but once, as fully 75 
per cent of the juice is extracted. The refuse or 
bagasse is then taken to the furnaces by means of 
an endless conveyor. The grinding mill is driven by 
steam power, the same engine actuating the cane and 
the bagasse conveyors, so that a uniform speed is 
maintained. 

Scientific American 
At present, by means of improved furnaces, or "ba­

gazo burners," the material is burned green, or just as 
it comes from the conveyor. The introduction of these 
furnaces, and the consequent saving of time and labor, 
mark one of the great epochs in the progress of 
economical sugar making, second only in importance 
to that of the "triple effect'" apparatus. Economy in 
firing the boilers is one of the greatest considerations, 
as will be realized when it is stated that the large 
centrals require for their operations batteries of boil­
ers of from 1,000 to 5,000 horse-power. 

The juice. flowing from the "trapiche" is pumped 
either directly into receptacles called defecators, or 
is first passed through an intermediate apparatus 
called the "calentador," or heater. The object of this 
heater is to raise the temperature of the j uice from 
about 80 deg. Fahr., as it comes from the mill, to 100 

or 112 <leg. by the ui<ilization of waste heat, before 
delivering it to the defecators. The latter are cylin­
drical copper vessels, with semi-spherical bottoms, 
placed in cast-iron jackets, which leave a space be­
tween them and the copper bottom. Into this space 
steam is admitted and the juice heated. The defeca­
tors vary in size, having generally a capacity of from 
1,000 to 1,300 gallons each, and are arranged in line. 
A capacity of 1,300 gallons ( nearly 180  feet ) is suffi­
cient to treat the juice obtained from 100 tons of cane 
ground in the twenty-four hours. 

While the defecators are being filled to within a 
few inches of the top, steam is gradually admitted. 
Before reaching the desired level, a solution of lime 
is added, and the whole is thoroughly agitated. The 
lime used must be of the finest quality; about 7 to 15 

pounds are necessary for a defecator of 1,000 gallons 
capacity. The best temperature at which to introduce 
the lime is about 190 deg. Fahr. It takes about twen­
ty minutes to fill a defecator, and, with steam of 55 t o  
60 pounds pressure, in fifteen minutes more, or it 
total of thirty-five from the commencement of opera­
tion, scum, or "cachaza," begins to form on the sur­
face and the steam is shut off. The juice is thus 
separated into three layers, the lowest being very 
thick and turbid, composed of precipitates of insoluble 
salts, earthy matter, lime, etc. The volume of these 
substances varies much, according to the quality of 
the cane and the manner in which the defecation has 
been conducted, amounting generally to from 1,4 per 
cent to 2 per cent of that of the crude guarapo or 
syrup. On the surface are albumen, lime, and woody 
matter. Between these two lies the purified juice, 
clear, transparent, and of golden color. The solution 
is allowed to remain ten or fifteen minutes, after 
which a cock is opened, which allows the turbid fluid 
at the bottom to be drawn off into a receptacle. When 
this is done the direction of the cock is changed, and 
the purified juice is drawn off into a differen t  recep­
tacle until the scum is reached, when that also is 
drained away separately. The defecator being now 
empty is ready to receive another charge, and the 
routine is repeated. The entire round of operations 
consumes about one hour for each charge. 

The scum and turbid residue still contain a consid­
erable portion of juice, of which it is desirable to ex­
tract as large a percentage as possible, To this end 
the scum is led off to scum kettles-rectangular iron 
tanks furnished with serpentine steam pipes. In these 
the scum is subjected to a defecation similar to the 
first, with certain modifications. The clear j uice de­
rived from this second treatment is added to that ob­
tained from the first. The remaining scum is then 
passed through a filter press, and nearly all of the 
remaining juice is squeezed out and also added to the 
previous product. 

The grosser impurities of the juice, amounting to 
about 40 per cent of its iJotal weight, h aving been 
eliminated by the defecation, the next s tep in the 
treatment is concentration by evaporation. This is 
accomplished in the triple or multiple effect appa­
ratus, which consists of three or more cylindrical 
vessels, into which the purified juice is delivered from 
the defecators, In these vessels a vacuum is formed 
by means of a condenser and air pump. I nto the 
first vessel exhaust steam from the engines and pumps 
is admitted, tihis containing enough heat to cause the 
juice to boil, as atmospheric pressure h as been re­
moved. The hot vapors produced by this ebullition are 
passed over to the heating surface of the second ves­
sel, causing the juice which it contains to enter into 
ebullition also. The vapors from this second vessel 
are, in turn, passed over to the heating surface of the 
third, or fourth, with the same result. This series of 
operations recalls that of the triple-expansion steam 
engine, the object in both cases being the economy of 
heat. 

There are several indispensable accessories to this 
process, the most important being the air pump. This 
is a heavy and powerful machine, and is built in both 
ver-tical and horizontal designs. The condenser, by 
means of which the vapors from the l ast vessel are 
condensed, is another important adjunct. Other pumns 
are also required-one to raise the defecated juice 
from the defecators to the multiple effect, and another 
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to remove the condensed vapors and accompanying 
hot water produced by the action of the condenser 
from · the hot well and deliver them to the cooling 
tower. These pumps may be independent horizontal 
engines or worked from the engine of the air pump. 

After being evaporated the syrup is sometimes sub­
jected to a clarification, but opinions differ regarding 
the advantage of this process. When it is practised, 
the syrup is run into a clarifier, where it receives an­
other boiling and addition of lime, by means of which 
more scum is separated and removed by skimmers. 
E ither with or without this clarification the syrup is 
ready, on leaving the evaporators, to be introduced 
into the vacuum pan to be crystallized. There are 
m any forms of vacuum pans, all founded upon the 
same principle of concentrating the syrup by further 
evaporation, and then adding more syrup of lower 
temperature to produce crystallization. This addi­
tion of colder syrup is continued until the vacuum 
pan is filled with crystals of sugar, containing also 
certain impurities and about 10 per cent of water. 
The whole is called the "masa cocida" in Spanish, 
and "masse cuite" in French. It consists of : Sugar, 
75 per cent to 87 per cent; foreign matters, 15 per 
cent to 5 per cent; water, 10' per cent to 8 per cent. 

The final operation is purging the "masa cocida," 
by plaCing it in a suitably designed machine called 
the "centrifugal," where, by rapid revolution, from 
20 per cent t,o 30 per cent of the total mass, consist­
ing of the water, impurities, and some uncrystallized 
sugar, is separated and thrown off as molasses. Be­
fore charging the "masa cocida" into the centrifugals, 
it is first delivered to the "malaxar," or mixer. This 
consists of an iron vessel traversed by a shaft upon 
which are blades. As this revolves, the hot mass is 
stirred up and prevented from becoming set. The 
mass is either delivered by pumps directly from the 
vacuum pans to the mixer, and fed thence, still hot, 
t o  the centrifugal, or it  is allowed to stand and cool 
for two or three days before being placed in the mixer. 
In this latter case the solidified mass is first broken 
up in a special machine called the "triturador" be­
fore being placed in the mixer. This process is called 
"cold purging." 

When the mass is charged in the centrifugal, the 
latter is made t,o reVOlve, a� first very slowly, but 
more and more rapidly up to 1,000 or 1,500 revolu­
tions per minute. By this rapid motion all the mo­
lasses is thrown off in from one to fifteen minutes, 
according to circumstances, and the motion is then 
gradually arrested. The sugar that remains is known 
as "first sugar," of 96 per cent polarization, and can 
be placed at once in bags for the market. It may 
amount to about 65 per cent of the total "masa co­
cida." The residue is placed again in the vacuum 
pans, and subjected to a treatment similar to that 
already carried out, with certain modifications. This 
results in the production of "second" or "molasses 
sugar," after going through the centrifugal again. 
This second sugar will be of from 8 5  per cent to 90 

p e r  cent polarization. In some plants t h e  second resi­
due is passed again through the vacuum pans, but 
generally it is distilled into rum. The result of the 
whole treatment may be as follows : "First" sugar, 65  

per cent; "second" sugar, 9 per cent; molasses, 26 

per cent. 
As we have intimated, some of the most extensive 

plants in the world for manufacturing "raw" sugar 
are now being completed in Cuba. The principal one, 
and by far the largest, is located on Nipe Bay on the 
northeastern coast. It was designed by American en­
gineers, equipped with American machinery, and is 
owned entirely by American capitalists. When all its 
machinery is in operation, it will h ave a maximum 
grinding capacity of 5,000 tons of cane every twenty­
four hours-nearly double the capacity of any similar 
plant. To serve this mill 800,000 tons of cane will be 
required in a season. The company owns 130,000 

acres of land, of which 30,000 acres will be cultivated 
exclusively to supply the Central, whose annual out­
put is estimated to be at least 80,000 tons of sugar, 
not including the molasses and other by-products 
which will be secured by the processes employed. To 
operate the several divisions of the works, 9,000 horse­
power will be necessary. It will be supplied by a 
battery of fifteen units of 600 horse-power each. To 
serve the mill and adjacent estate, fifteen miles of 
railroa d are being constructed, to be provided with 
one hundred and seventy-five cane cars and seven loco­
motives. The cars will be loaded as well as unloaded 
entirely by power appliances. 

Comparing boiler explosions in England and the 
United States, Consul Halstead stated that during the 
twelve months ending .Tune 30, 1905,  there were 14 

person s killed and 40 injured from British steam plant 
accidents ; in the United States 383  persons killed and 
585  inj ured. The number of steam boilers in the 
United States does not exceed . by more than 50 per 
cent those in Great Britain, so that, in comparison, 
the . actual percentage is ten times as great in the 
United States as in England. 
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THE 25J.(-KNOT CUNARD LINER " MAURETANIA. " 
( Continued tram page 320 . )  

of the astern turbine, which is placed immediately 

after the low·pressure, is not far short of 100 feet. 

The low·pressure turbine casing is a truly enormous 

piece of work, having an internal diameter of 16  feet 

6 inches. This, be it noted, is slightly larger than the 

diameter of the Rapid Transit tunnel tube below the 

East River. It is estimated that the weight of the 

rotating parts of the low-pressure and astern turbines 

combined is more than 200 tons, and yet so accurately 

is the work being done that the methods of lining up 

adopted provide for an adjustment of this 200 tons of 

about 1·3,000 of an inch. Moreover, although the cir· 

cumferential speed will be about 11,500 feet per min­

ute, there will have to be a minimum clearance in the 

high·pressure of 0.1 inch between the blades and the 

surface of the casing. All the casings of the turbines 

are of cast i ron, while the rotors and dummies are 

made of Whitworth fluid-pressed steel, as are also 

the disk wheels of the rotors. The low·pressure rotor 

i s  12 feet in diameter. The casings are fixed to the 

bed plate at one end, but the other end is free to slide 

longitudinally in slipper guides under expansion and 

contraction. Other dimensions showing the great size 

of the turbines are those of the exhaust ports from the 

low·pressure casing to the condenser, which measure 

'11 feet by 16 feet in the opening. The blades of the 

turbines vary frqm a few inches in length at the ad· 

mission end of the high-pressure turbine up to a 

maximum length of 2 2 lh  inches at the exhaust end of 

the low·pressure turbine. The high·pressure turbine 

shafting is 27 inches and the low·pressure 33  inches in 

diameter. 

One of the most striking of our engravings is that 

showing the twenty·five cylindrical boilers 

which are necessary to supply steam to the 

above-described turbines. Twenty-three of 

these boilers are double·ended and two are 

single·ended, and between them they carry 

192 furnaces. The double·ended boilers are 

17 feet 3 inches in diameter, and 21 feet 

long. They are to work under the Howden 

forced·draft system. Between them they 

will have 160,000 square feet of heating sur· 

face and nearly 4,000 square feet of grate 

area. The pressure at the boilers will be 

180 pounds and at the turbines .160 pounds. 

The boilers will be in four separate stoke 

holes with seven boilers in the forward stoke 

hole and six in each of the others. In  our 

iilustration the boilers are shown arranged 

in the erecting shop exactly as they will 

stand when looking athwart the ship. For 

each group of six boilers there will b e  a 

smokestack which will extend to a height of 

152 feet above the keel of the ship, and these 

smokestacks, which are elliptical in section, 

measure 17 feet 6 inches by 23 feet 6 inches. 
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at the front end of the framework. This propeller is 

entirely new, and is constructed afte r  the technical 

conceptions of Col. Renard_ It  has two blades, which 

are .§et in the hub in such a manner that they can be 

freely turned. The setting of the blades to the proper 

pitch is accomplished automatically, and is dependent 

upon the thrust. In other words, it  is an automatically 

variable propeller. The tests of this propeller by differ­

ent engineers have led them to hope for excellent re­

sults. 

• c .  � • 
Early O bservati ons or t h e  Sixth Satellite of .I u I,iter. 

It  is  pointed out in one of the Harvard College Ob­

servatory Bulletins that the photographs of Jupiter 

will probably furnish early positions of the sixth and 

seventh satellites, as soon as approximate positions 

ar'e computed for these dates. This has accordingly 

been done, by Prof. W. H. Pickering, and the posi­

tions of the sixth satellite marked upon six of the 

plates. The required measurements, and their reduc­

tion, were assigned to Miss Leavitt. It then appeared 

that in examining some of these plates, on December 

10, 1904, she had already marked and measured the 

sixth satellite, but had concluded that it was probably 

an asteroid near its stationary point. On the eight 

plates taken from June 26  to July 1, 1899 ,  i t  appeared 

to be moving with Jupiter, but was identified on a 

plate taken July 12,  1899,  and found to have increased 

greatly in speed during twelve days. Unfortunately, 

Jupiter was off the edge of the plate, and it was as­

sumed that the satellite had moved away from it, 
while in fact the distance between them was actually 

less than it  was a fortnight ear Her. It would ap­

pear, therefore, that had the true character of the 

object been recognized, the announcement made by the 
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Eras ago a great fiery mist extended into the limit­

less spaces of the heavens for millions and millions 

of miles-a mist so hot that its fierce temperature 

could not be measured by any human instrument and 

could be roughly computed only by involved mathe­

matical processes. That mist spun with a frightful 

speed, and as it spun it  cooled and shranl!:. During 

its contraction it spun still more swiftly-so · swiftly 

indeed, that a moment at l ast came when the tre­

mendous centrifugal force which had been developed 

overcame the contraction caused by cooling, and 

hurled off a ring from the glowing mass. With con­

tinued shrinkage, the centrifugal force increased.  

Other rings were flung off. These rings, still  gleam­

ing with heat, contracted about their densest ·  portions 

into spheres, and these spheres in their turn hurled 

rings into space-rings that condensed into smaller 

spheres and r evolved about the bodies from which 

they had sprung. 

It  is thus that Laplace conceived the origin of our 

solar system, and that conception, despite the modifi­

cations to which it has been subjected, is still ac­

cepted under the name of the Nebular Hypothesis by 

most astronomers. 

The spheres first split from the glowing rings are 

our planets ; the smaller spheres their attendant satel­

lites. Other solar systems, probably even grander in 

their scope, are even now undergoing a similar pro­

cess of formation in regions of the heavens unpene­

trated as yet by our most powerful lenses . . 

How many years were consumed in the creation of 

our sun, our earth, the moon, and the stars; no one 

can even guess. That millions of years were required 

i s  at least certain. So slow is this creation of a star, 

that astronomers long ago fancied some evi· 

dences of its various stages might stil! be 

The launching weight of the "Mauretania" 

was 16,500 tons. When loaded to her maxi· 

mum draft of 37 feet, she will weigh · about 

45,000 tons. She will be ready for her steam 

trials in the summer of 1907, when, as we 

have said, she must make 25"4 knots. 

Tile Great Nebula in Orion. One of the First Nebulous �Iasses Which 
W ere Spectroscopically Examined by Sir W ilham Huggins. 

discovered in the sky. Naturally the rings 

. of Saturn were first selected as one piece of 

evidence. But inasmuch as these very rings 

had suggested the Nebular HypotheSis it 
would clearly have been absurd to cite them 

as a proof of the truth of Laplace's concep­

tion. On the other hand, no change could 

be detected with the telescope in  those stel­

lar masses where shrinkage into a globu­

lar form might be most reasonably supposed 

to occur. Nor is this at all astonishing. So 

slowly did the original fiery mist congeal, 

that even in the period of ten thousand 

years no appreciable change would have oc­

curred ; and since telescopes have been in 

use for scarcely three centuries, signs of 

any transformation were not likely to be 

discovered by its means. Moreover, so enor­

mous is the abyss that separates us from 

many a star that the light of the star trav­

eling at the rate of 186,000 miles in a sec­

ond reaches this earth only after the lapse 

of centuries. In a word, we see many stars 

not as they really appear, but as they were 

when Columbus discovered America. Clear­

ly, the telescope can help us but little in its 

examination of bodies so distant. 

That she . will do so is rendered probable 

by the successful performance of the tur· 

bines of the "Dreadnought" which are similar in de­

sign, and went 5,000 horse-power above the contract. 

. '  . . .  
The " Vill e de Paris "-A New French Ait·ship. 

Among the recent airships which are being con­

structed in the vicinity of Paris we may mention the 

"Ville de Paris," which will no  doubt soon be ready 

to enter the field. M. Henry Deutsch, senator and 

well known for the aeronautic prizes he founded in 

France, is having the new airship built  by Surcouf, 
and it has been in construction for some time past. 

Some of the main features are as follows : The dirigi­

ble is 62 meters ( 203.42 feet ) long, and its largest 

diameter is 10lh meters ( 34 .45 feet ) . Its capacity is 

3,200 cubic meters ( 113,800 cubic feet ) .  Built of double 

rubber-coated tissue with an interio r  protecting coating, 

the balloon ends in a balancing tail, designed according 

to the plans furnished by Col. Renard, and the aero­

naut Henri Herve. This part will be one of the origin­

al features of the new balloon, and is  intended to give 

it steadiness as well as a good steering. It  .is made u p  

of a set of eight canvas tubes filled with hydrogen a n a  

attached behind t h e  main body. COl. Renard's method 

is used for building the main part of the balloon, ac­

cording to his recent theories. This is formed of a 

middle cylindrical part, with a conical cap ·at  each 

end. The whole is designed so that the pieces of tis­

sue are joined together without having any longitudi­

nal seams, and in such manner that the seams are 

relieved of heavy strains. As to the nacelle, which is 

suspended below the balloon, it is formed of a frame­

work 105 feet long and carries an Argus 4-cylinder gaso­

line motor, giving 70 horse-power at 900 R.  P. M. A re­

ducing gear having a gear ratio of 5 to 1 connects the 

engine to the propeller shaft. The propeller is placed 
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Lick Observatory on January 5, 1905, would h ave been 

anticipated. This statement is made as having per­

haps a certain historical interest, and with no thought 

on Miss Leavitt's part of claiming any share in the 

discovery of Prof. Perrine. On the contrary, it  illus­

trates the fact, familiar in every branch of science, 

that an object may frequently be seen, and yet may 

fail to receive that recognition of its significance 

which constitutes its true discovery. The sixth satel­

lite has been found on two plates taken in 1894,  and 

on nine taken in 1899. An excellent plate taken with 

the 8-inch Bache telescope on July 23,  1889, and hav­

ing an exposure of 60 minutes, was also examined, 

but the satellite was not found, owing, probably, to 

the light from Jupiter, which fogged the plate, and 

obscures the faintest stars in the region. The faint­

ness of the satellite, in some cases, rendered its meas­

urement a matter of no l ittle difficulty. On the other 

hand, the i mages of the catalogue stars, used for com­

parison, are very large on account of the long expos­

ures of the plates, thus making possible appreciable 

errors, both systematic and accidentaL For this rea­

son, a faint star near the satellite was measured on 

every plate, and it may be expected that systematic 

errors of measurement will affect the positions of the 

two objects equally, if  they are comparable in shape. 

Usually, the images of the star and the satellite do 

not differ greatly in character, as is shown by the 

description of each, written during an hdependent 

examination of the plates. 

.. . . .  ., 
An alloy of 60 parts copper, 1 part tin and 39 

parts of zinc, is found to offer great resistance to the 

action of sea water, and has been largely used in naval 

con struction. 

Fortunately, we have at hand in the spec­

troscope an instrument more exquisite in 

its refinement-an instrument which enables 

us  to.  analyze the elements of a remote blazing lumin­

ary with startling precision. 

Everyone knows that the white light of the sun 

is in reality composed of many hues, some gay and 

others dulL By means of glass prisms or by means 

of diffraction gratings the sun's white glare is sep­

arated into its constituent colors and lines. Each 

color or each group of colors and lines is the chro­

matic sign manual of an incandescent chemical ele­

ment. A grain of common table salt ( sodium chlor­

ide) heated to incandescence in the blue flame of a 

Bunsen burner exhibits a spectrum in which a yellow 

tint is the predominant feature. That yellow tint is 

characteristic of the metal sodium ; it  always appears 

in the same place when seen in the spectroscope. The 

same yellow gleam appears in the spectrum of many 

stars in exactly the same position. Here we have 

convincing evidence that the metal sodium is con­

tained in those stars. By means of the spectroscope 

the astrophysicist is enabled to determine not only 

the known elements of distant suns, but even elements 

as yet undiscovered on the earth. 

Thus the spectroscope serves to bridge chasms that 

may measure myriads of miles, and enables us to 

analyze stars almost with the same nicety as we 

analyze earthly compounds in our laboratories. 

Spectroscopic examination of the heavens has justi­

fied the supposition that the various stages which the 

fiery mist undergoes in the process of star-making may 

still be detected. Just as the paleontologist h as suc­

ceeded in tracing the descent of the modern one-toed 

horse from a prehistoric five-toed ancestor by the 

discovery of fossil equine skeletons imbedded in the 

earth for ages, so  has it become ·possible for the mod­

ern astrophYSicist to study what may be called the 
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fossils of the heavens. He has thus succeeded in di­
vining, with marvelous accuracy, the probable career 

of a planet, such as our earth, from the day when the 

first sphere congealed from the original glowing nebu­

lous mass. 

He has succeeded, for instance, in demonstrating 

that a body which has just condensed from the origi­

nal mist, has a spectrum that differs widely from that 

of a star millions of years older; and further, he has 

The Spiral .Nebula in Ursa Major. 
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mote period, is evidenced by the fact that their gas­

eous composition is exactly similar to that of the un­

condensed nebula about them. 

This wonderful use which has been made of _the 
spectroscope, we owe to the brilliant work of Sir 

William and Lady Huggins. Before they began their 

epoch-making investigations, astronomers supposed 

that nebuhp were merely clusters of stars s o  closely 

packed together that even the most powerful tele-

scope could not disintegrate them. 

This supposition had for its basis 

the circumstance that many a star 

cluster which to the naked eye ap­

pears but a blur of light in a black 

sky, is seen through the telescope 

as a multitude of white points. The 

spectroscope has definitely settledl, 

however, which aggregations may be 

considered nebulre and which stars, 

and has revealed cosmic secrets that 

the astronomer of half a century 

ago despaired of fathoming. The 

composition of a star cluster is as 

different from the composition of a 
nebula as water from steel. 

Curiously enough, the forms of 

nebulre are almost as variegated as 

those of plants and animals. Some­

times a nebula may assume a comet­

like form, of which the nebula in 

Andromeda is a striking example ; 

sometimes it may be a mere wisp 

of light reaching for millions of 

miles across the sky, as the nebula 

in the constellation of Cygnus in 

the Milky Way. Sometimes it may 

be ring-shaped and filled with milky 

light, and sometimes it may assume 

the form of a spiral, such as the 
nebulre in Canes Venatici and in the 

Triangle. Latterly it has been 

Only within recent years have spiral nebuloo been discovered m sufficient num bers to be 

regarded as type-objects of the heavens. 

thought that perhaps in this spiral 

formation we see one of the very 

early stages in the life of a star. 

succeeded in proving that the older sphere is  spectro­

scopically quite different from an orb still more aged. 

The color or groups of colors and lines which consti­

tute the spectroscopic picture of a star can be ar­

ranged in a chronological series quite as orderly as 

the equine skeletons that have preceded the modern 

one-toed horse. 

Thus it has been deduced that the stuff of which 

stars were originally made, in other words the glowing 

mist, are those fire-like masses which astronomers call 

nebulre-masses which will eventually be condensed 

into a planet. Indeed, so far h as congelation pro­

gressed in some cases, that certain nebulre are even 

c a I I  e d "planetary 

The spectroscope is not merely empowered to sep­

arate the light of a star into its constituent groups of 

lines ; it also tells us how far condensation has pro­

gressed and how far a star has developed. The tem­

perature of the orb is recorded in the intensity of the 

lines ; the pressure to which it is subjected by the 

. width and sharpness of the lines. 

As it ages, a star spectrum changes. So does its 

color. Red-hot metal is not nearly so hot as white­

hot metal. The metallurgist, by observing the colors 

of molten metal, is able to determine its approximate 

temperature ; similarly, the astrophysicist gages the 

temperature and the age of a star by its color. The 
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spectroscope, therefore, tell s  a modern astronomer not 

merely what may be the composition of a star, but 

also gives him some inkling of its temperature and 

pressure, and therefore of its age. Thus, it has been 

surmised that stars which are of an intensely bluish 

white color, resembling that of an electric arc, must 

b€ comparatively young, because they must represent 

a stage immediately following that of nebulre conden­

sation. After the bluish white stage come the yellow, 

The Spiral Nebula in Canes Venatici. 

It is surmised that this is one of tbe first stages m tbe creation 

of a star. 

orange and red stages. Up to the yellow period the 
star grows hotter as i t  contracts, after which it 
gradually cools. These changes of color are accom­
panied by changes in the spectrum as well-changes 
which indicate a modification in the physical struc­
tu re. We find that the younger stars are composed 
very largely of hydrogen. As the star ages, the lines 
of the gases diminish and those of the metals increase 
in number and intensity. 

From all that we can gather from a spectroscopic 
study of stars, it  would seem that our sun may be re­
garded as the hottest type of star. After the star has 
passed the stage reached by our sun, the metals in-

crease in number ; 

next comes the red 

stage, when carbon 

i s  p a r t i c u l a r ­

ly prominent in its 

spectrum. For ages 

after the red stage, 

the star still con­

tinues to shine, but 

eventually, h o w ­

ever, it degenerates 

into an enormous 

black cinder rush­

ing through space. 

The next stages are 

represented by the 

planets of our solar 

system and by our 

o w n  earth. T h e  

most pitiful period 

we find in our 

moon-frozen, des­

olate, arid. 

nebulre." We find in 

the constellation of 

Orion a planetary 

nebula that bears 

unmistakable evi­

dence of the pro­

cess of condensa­

tion wh ich it is un­

dergoing. Within 

Orion may be seen 

a dazzling s p o t ,  

composed in reality 

of four stars, all of 

them suns probably 

as large as the cen­

ter of our solar sys­

tem, perhaps larg­

er. That these four 

suns constitute a 

system 0 f t h e  i r 

own, can hardly be 

q u e  s t i oned. Un­

d 0 u b t e d  I y they 

were formed by the 

draining of the pri­

meval mist about 

them, if we may 

judge by the sur­

rounding e m  p t y 

blackness . Spectro­

scopically consider­

ed, this nebula of 

Orion is nothing 

but a gigantic mass 

of glowing hydro­

gen, nitrogen, and 

an unknown gas, in 

which gaseous mix­

t u r e  s t a r s  a r e  

plunged. That the 

four stars to which 

we have referred 

formed part of the 

nehula at some re-

The Great .Nebula iu Andromeda, Characterized by Its Comet-like 
Appearance and by Its Pronounced N ucleus Formed Probably 

at the Expense of the Surrounding N e bulous Mass. 

}'or MiJlions of Miles a Nebulous Wisp 
of Lil!,'ht Extends Into Space in the 

Constellation of Cygnus. 

Some years ago 

the United States 

Weather Bureau re­

rated their ane­

mometers, and, dis­

r e g  a r d i n  g the 

Smeaton rule for 

determining pres­

sures, worked out a 

new formula. Ac­

cording to this, the 

true velocity for an 

indicated velocity of 

80  miles is 62.2 
miles, and the cor­

responding p r e  s­

sure is 15.5 pounds 

per square f 0 0 t. 
Other velocities and 

pressures are in 

the same ratio. THE CREATION OF A STAR. 
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THE IONA NAv AL MAGAZINE.-I. 
BY WAL'r ER L. BEAS LEY. 

One of
' 

the most important ordnance centers of the 

government is undoubtedly the great naval magazine 

and ammunition plant at lona I sland, N. Y. , some 

forty miles up the Hudson. Here, as the chief naval 

equipment base for the Atlantic coast, all the battle­

ships are furnished with their thousands of shells 

and bags of smokeless powder charges. Through the 

courtesy of Admiral Coghlan and Com-
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a conflagration or explosion from reaching or destroy­

ing the entire contents. The power house is 160 feet 

long, and contains the compressed-air engine, electric 

generators, telephone central station, and ordnance 

machine shop. In the latter the copper-plate gas 

checks, one-fourth inch thick, for the base of the shells 

are put on. These have been recently adopted, and 

are intended to prevent premature explosion of the 

projectile in the gun from the interior gases. They 

forcing the original supply. An artesian well over 100 

feet deep furnishes water for drinking and domestic 

use. 

Owing to the rapid increase of the navy, the station 

is  taxed to its capacity to keep abreast with the de­

mand to furnish new war vessels and old ones with 

their quota of ammunition. Just now the recently re­

turned North Atlantic fleet, which exhausted its al­

lotted ammunition in target practice, has been sup· 

plied with new shells and powder 

charges.  To be prepared for any 

emergency, each ship is required, on 

returnin g to the navy yard, to r�­
stock as soon as possible her empty 

magazines. Also, in many · instances 

the powder charges have to be altered. 

Then the bags are sent up to lona 

Island, opened again, and the powder 

reweighed, 

For this 

diminished, 

work the 

or  increased. 

ordnance tugs, 

mander M.  L. Wood, the commandant 

at lona, the writer was tendered ex­

ceptional privileges for obtaining data 

and a series of typical photos for the 

pages of the SCIENTIFIC AMERICAN, 

sbowing the comparatively little-known 

method of the preparation and manipu­

lation of ammunition. The reserva­

tion covers 116 acres, and was pur­

chased by the government in 1900 for 

$160,000. The place, which was for­

merly used as an excursion and picnic 

resort, and the grounds, from a wild, 

rocky, and neglected condition, by 

skillful engineering work carried out 

mainly under the direction of Chief 

Gunner A. T. Whitney, U. S. N. , has 

been all regraded and leveled, and it 

now contains dozens of imposing edi· 

fices consisting of magazines, shell 

houses, a large power house, a hand­

some stone administration building and 

dwelling for the commandant, railroadS, 

electric, compressed air, and telephone 

plants, waterworks, a fire system and 

a magnetic clock watch service. Com­

mander Wood has introduced several 

new equipment features, notable among 

these being a modern telephone sys­

tem with underground conduits and 

fifty-five stations, and the employment 

of compressed-air locomotives for haul­

ing material to and fro. About one 

Turning Groove in the Shell for the Copper Gas·Check in the Machine Shop 
Power House. 

"Apache" and "Pontiac," go alongside 

the vessels and take off the hundreds 

or more cans of powder to be changed, 

and also take on new unloaded shellS 

from the Brooklyn navy yard. These 

are packed on lighters flying a red flag, 
and towed up to lona Island. On 

reaching the landing the material is  

transferred to railroad cars on the 

wharf and taken to one of the store­

houses or magazines. The train is pull­

ed by a little sparkless, compressed-air 

locomotive. The engineer, when he 

wants more power, steps down from his 

cab at three different points, and con­

nects the storage tank with an air 

pipe running from the power house. 

Seven hundred pounds pressure is taken 

on, which is allowed to run down to 50 

pounds before recharging. These com­

pressed-air locomotives cost in the 

neighborhood of $5,000,  and two are in 

use at present. The several miles of 

so arranged that all the magazines, 

filling and store houses are reachea 

at the doors on wide platforms. Just 

million dollars has been expended in perfecting and 
equipping the lona magazine. Nearly 125 men are 
employed in the various departments ; these are paid 
from $2 to $4 per day and they are a corps of un­
usually careful and skillful workmen. The vast quan­
tity of war material and ordnance supplies, about 
three million pounds of smokeless powder and over 
one mill ion of black, together with many thousands 
of shells, are housed in six brick and stone powder 
magazines 150 by 50 feet, four shell houses 200 by 50, 
two fixed ammunition houses, and two general store­
houses. The powder magazines all have four separate 
fireproof walls and compartments in order to prevent 

are fitted in a groove turned in the base of the shell 

over a thin lead plate. There is an adequate water 

supply for fire fighting, the pressure being over tiO 
pounds per square inch. There are ten fire alarm 

stations, and fire drills are held every Saturday after­

noon. A water standpipe, 80 feet high by 20 in diam­

eter, with a capacity of 188,000 gallons, is filled from 

a reservoir on the west side of the reservation. The 

reservoir is a natural depression in the rock, walled 

in, and it holds about 250,000 gaiIons. The supply of 

water comes from surface seepage and springs. A sys­

tem of roof drainage from the prinCipal buildings has 

been arranged to flow into this reserVOir, thus rein· 

railroad are 

shell houses, 

and unloaded 
how many shellS Uncle Sam's crack fighters have 

stored down out of sight is not generally known, nor 

the cost of these death-dealing missiles. The huge 

13-inch, weighing over 1,000 pounds, with a 220-pound 

powder charge, comes to nearly $500, while the 12-

inch, with 126 pounds for a powder charge, amounts 

to over $300.  The capped, armor-piercing shells cost 

considerably more than the common shell. Here is a 
pretty close estimate of the number of shells the new 
battleships and cruisers are to carry, such as the 

Exterior of Powder Magazine. Compressed.Air Engine and Car Taking Out a 
Load of Powder. 

The Compressed.Air Engine for Handling Cars Loaded with Ammunition. 

InterIor of Sheil House, ShOWlllg l'i1e ot Loaued. Shells for U .  S. S • •  , Rhode Island , .  Incased in Rope 
8lin�s Ready to be Loaded on Hoard. 
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A. Load of Powder Cans. 



"Rhode Island," "New Jersey," "Georgia," "Connecti­

cut," and "Louisiana" : 96 12-inch, armor-piercing 

shell ; 144 12-inch, common shell ; 700 8-inch, common 

shell ; 300 8-inch, A.  P .  shell ; 1 ,680 6-inch, common 

shell ; 720 6-inch, A. P.  shel l ; 3 ,600 3-inch, R. F. cart­

ridges ; 2,400 I-pounder cartridges, and 300 field-gun 

cartridges. The "Connecticut" and "Louisiana" carry 

about 1,500 A. P.  and common shells for their new 

7-inch guns. The loaded shells are kept separated 

from the empty ones and are stored in the two fixed 

ammunition magazines. A piled-up section of the 

"Rhode Island's" 6-inch loaded shells is here shown 

in one of the accompanying photographs. Each shell 

is put on a pair of scales and weighed and numbered. 

The weight is  recorded in chalk on the shell .  The 

shell houses are of special fireproof construction. 

Magazine attendants, having their living quarters on 

the ground, inspect these as well as the powder maga­

zines many times during the day and night. At night 

each visit is recorded on the disk of the magnetic 

clock in the administration building. The tempera­

ture in the shell houses and powder magazines . is 

kept at 85  and 90 deg. The temperature readings are 

taken at regular stated intervals. Flood cocks with 

automatic revolving sprinklers for drenching the 

loaded shells have been installed in the shell houses. 

By opening these from outside the buildings the con­

tents can be wetted thoroughly. 

( To b e  continued. ) 

• •  1 1  .. 
SOllle Facts A b o u t  JlIu"hroolns. 

BY ARTHUH. H. J. KEANE. 

A problem which has occupied the minds of agricul­

tural and scientific men for many centuries past is how 

to cultivate mushrooms with as much ease and suc­

cess as potatoes, carrots, turnips, and parsnips. The 

solution of this 
problem has SO 
far proved ex· 
tremely elusive 

but, within the 

last ten years, re­

searches in this 

direction h a v e 

taken a fresh turn 

which ( in all pro­

bability ) will has­

ten the advent of 

s o m e  

whereby 

m e a n s  

it will 
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some are perfectly harmless others are violently pois­

onous in their effects. The purple brown or violet 

spored adible mushroom so common in our fields 

consists, as  our readers are aware, of an umbrella­

shaped top carried by a cylindrical and vertical 

stem. On the lower surface of the "cap" ( as the top 

is technically termed ) there are thin blades or  strip­

like lengths of violet color which radiate all round 

the point of union with the stem ; on cutting through 

one of these blades or "gills" and examining it with a 

microscope it will be seen that Ilmall oval bodies of a 

dark purple color spring therefrom and are attached 

two by two to thin filaments or threads. Each of these 

small oval bodies is  a spore, and it is they in their 

entirety which impart the violet hue to the lower part 

of the cap. I f  a sheet of white paper be placed be­

neath the cap of a ripe mushroom, it will, after a 

short space of time, be tinted violet by the impalpable 

powder falling upon it.  E'ach single one of these mi­

croscopic spores, provided it meet with the requisite 

faVorable conditions, will thrive and produce a net­

work of white filaments from which a new vegetable 

growth will originate that in due course, and for 

several years in succession, will produce growths sim­

ilar to those to which the spore first owed its being. 

This is a brief and simple explanation of what scien­

tists term cryptogamic generation. The filaments 

thus formed by the germination of the spores form 

in their entirety what is called the "mycelium," which 

forms the actual vegetative part of the mushroom, and 

is  to it  what the root is to SUperior orders ( phanero­

gamffi ) of plants. This mycelium ramifies indefillitely, 

and combines to form small whitish balls or globules ; 

these latter gradually grow and increase in volume , till 

they form the perfect mushroom. While pursuing its 

course underground ( and before the small white glo-
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are' also often met with in woods, on heaths, and in 

unfrequented wayside nooks. Of late a curi?us field 

for their growth has been selected in France. The 

St.  Denis ( department of the Seine ) railway tunnel is 

no longer used for the purpose for which it was orig­

inally intended. It has been acquired for other pur­

poses, and the ground therein has been cut up into 

ridges, divided from each other by means of fur­

rows, upon which whole battalions of mushrooms are 

now flourishing in the shade of the gloomy tunnel 

walls. This enterprise ( which is amply repaying all 

the time and capital expended upon it) has its coun­

terpart in Scotland, where a company is now growing 

this class of vegetable in a tunnel 3 ,000 feet long. It 

was originally built by the North British Railway 

Company, and is 60 feet below the streets of Edin.­

burgh. 

Besides being a palatable morsel, the mushroom may 

also be termed the athlete of the vegetable kingdom. 

About a year ago some asphalt paving was !aid down 

in a continental town, imprisoning some spores of a 

variety of the mushroom known as the Champignon 

psailiota carnpestn s.  In the course of their germina­

tion these spores lifted the asphalt, and finally split 

it in half in their struggle to reach light and life. 

Doubtless the asphalt may have been softened to a 

certain extent by the warmth engendered by the 

growth of the spores ; still, in any case, Prof. Buille­

min, of Nancy ( France ) , estimates that the pressure 

exerted against the asphalt by the champignon must 

have amounted to about 25 pounds. 

--------�� .. �.�.�---------­
A n  E ffective IUail-Bag Catcher Wa nted. 

An opportunity is now presented to inventors fa­

miliar with railway appliances to devise a mail-bag 

catching and delivering apparatus for fast-moving 

trains, by which 

mail bags can be 

caught and trans­

ferred to the car, 

and at the same 

t i m  e 

safely 

delivered 

from the 

car to a desig­
n a t e  d locality 

without m u t i  la­

tion. It appeal's 

the dropping or 

throwing of mail 
bags from a mov­
ing train, espe­

cially at  night, is 

uncertain to oc­

cur at the right 

time, and occa­

sionally mail bags 

are lost. 

Assistant 

Second 

P o  s t-

become possible 

to increase and 

vary the produc­

tion of a veget­

a b 1 e w h i c h, 
though of delicate 

fiavor and nutri­

tive excellence, is 

at present a lux­

ury for the public 

at large. So far 

the A g a r  i c 1<  s 

campestris is the 

only member of 

the m u s h r o o  m 

family which has 

One of the Outdoor Telephone Stations Neal' 
Powder-Filling House. 

Making the Powder Bags in the Brooklyn Navy Yard. In the 
Foreground Are 6-lnch Hags for 6-Ill(�h Shell>:!. 

m a s t e r  - General 

Shallenbergh a t  

Washington h a s  

ordered an inves­

tigation into ap­

pliances of this 

character, for the 

lent itself to ex-

perimental cultivation, all other edible varieties ( in· 

cluding the truffle) remaining obdurate to all scien­

tific attempts at cultivation ; undoubtedly their pro­

duction has been fomented in certain districts, but 

this is due merely to  very empiric methods. The 

. mushroom sold in our markets has also not much 

progress to boast of, as i t  is still grown precisely in 

the same way as it was over a hundred years ago 

and more ; the only difference is that it is now grown 

in larger quantities, while means have also been dis­

covered of protecting it from certain diseases to which 

it is  liable. 

Eyery plant , in the vegetable kingdom, as a rule, 

springs from and produces seed. Mushrooms, toad­

stools, and other fungi are no exception, but their 

reproductive bodies are termed spores. Though these 

latter are truly analogous to seed, still they differ from 

it in structure. 

Spores, for general purposes, may be regarded as 

reproductive bodies without ari embryo, this latter be­

ing the minute rudimentary plant invariably found 

within true seeds. The spores of some fungi are so 

inconceivably minute that it would require more than 

two hundred million placed side by side to cover one 

square inch ; yet these atoms keep constant to par­

ticular patterns, both in shape, size, and color. Each 

of these atoms is endowed with a sparklet of life 

which, under favorable circumstances, will cause the 

minute spore to swell, burst and reproduce the par­

ent plant from which it sprang. The spores of differ­

ent species of the mushroom family vary greatly in 

size, shape, color and qual ity. Some are one hundred 

times larger than others, and they take all sorts of 

geometrical and ornamental forms ; many are white, 

some blue, green, red, yellow, or black ; and, while 
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buIes forming the future mushroom appear on the 

surface) , the mycelium is  nourished at the expense 

of all other plants, which it  destroys, at the same 

time sterilizing the soil, and exhausting all the potas­

sium and phosphoric acid ; however, it carries with 

it in its circular course various nutritive principles, the 

result being that a dark circle is formed on the grass, 

which shows up in marked contrast to the withered and 

yellow or poorly nourished verdure in the immediate 

vicinity. These marks have for many years past 

been the object of romance in all countries where 

children love to feast their minds upon witchcraft 

and goblin lore. These circles of grass, greener and 

more luxurious in growth than that surrounding them, 

are supposed by children and simple-minded country 

people to be "fairies' rings" left by the marks of fairy 

feet, after long and frisky frolics and
' 

dances in the 

silvery moonlight. Poetry must again give place to 

prose. We have no fairy feet to deal with, but merely 

the work of the spores of the little fungus called the 

"oread" or "fairy ring cha.mpignon" ( Marasmius ore­

ades ) one of the best of edible fungi ; it is of a creamy 

yellow color throughout ; 
. 

its blades ( gills, as they are 

technically terme d )  are broad and each distinct ; its 

stem is  slender and solid, and it is possessed of a 

strong aromatic scent. It may here be pointed out 

that the stem of this mushroom is quite naked, while 

that of a noxious relative ( and frequent neighbor) , 

termed the "stinger," is downy at the base. In due 

course the little white balls appear in the circle, and 

gradually develop into the toothsome mushroom. 

Mushrooms are cultivaterl everywhere. They grow 

in many strange places-among others in the Catacombs 

at Paris. The most likely place wherein to find mush­

rooms growing is a. meadow or plot of grass, but they 

purpose of select­

ing a type that is  

certain to be more effective than the present apparatus .  

A commission has  been appointed to  make tests, 

composed of C .  W. Vickery, superintendent of Railway 

Mail Service ; John Holliday, chief clerk of the Post 

, Office Department, and B. L. Andrus, superintendent 

of equipment, all of Washington, D. C. ; Charles RageI', 

Railway Mail Service, CinCinnati, Ohi o ;  Norman Per­

Idns, St. Paul, Minn. ; H. M. Robbins, Atlanta, Ga. ,  

and H.  M. Wade, New York. 

Inventors may communicate with any of them The 

Second Assistant Postmaster-General states that more 

than one hundred inventions in the shape of arms to 

remove mail bags from fast-moving trains have been 

presented to the Post Office Department within the 

past four years. Some cf ',hem seem worthy of inves­

tigation. 

The commission will inspect inventions all over the 

country, and will report and make recommendations to 

him. It  is  believed some of the inventions may prove 

to be efficient in the handling of  the bags. 

Inventors should thoroughly test their inventions 

before submission to the commission. 

----------�.��� . .-----------
According to reports made at the office of the Amer­

ican Motor Car Manufacturers' Association, there were 

91 cars imported during the month of July, at a total 

valuation of $345 ,774 .  This is a decrease from July, 

1905, when 101 cars were imported. There were 701 

cars imported during the first seven months of the 

year. On the other hBnd, exports for July were dou­

ble those for 1905,  showing that the American motor­

car industry is reaching all t for the world's trade. 

There were 266 cars exported, of a total valuation of 

$485 ,672.  During the first seven months of the year, 

the exports amounted to $2,829 ,289 .  
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CONCRETE BLOCKS MADE BY POWER. 
A power concrete-block machine has recently been 

invented by a Western architect, Mr. Wallace L. Dow, 

and introduced by the Perfection Block Machine Com­

pany, of Minneapolis, Minn., which does what has 

never before been accomplished in the manufacture of 

concrete blocks. Heretofore in making blocks under 

pressure, i t  was impossible to drive out the compressed 
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air, with the result that the blocks were defective. 

This objection is entirely and simply overcome by Mr. 

Dow in his machine, so that compressed blocks can 

now be made as dense within as they are without, free 

from all voids. The machine in question measures the 

material accurately,  forces it  down into a mold under 

such heavy pressure that all voi ds are completely fill­

ed, and produces blocks which are absolutely uniform 

in density, strength, and durability. Still more re­

markable, it produces from sixty to one hundred blocks 

an hour with five to eight unskilled laborers at one­

half the cost of the usual method. Each block is 

subjected to a pressure of over one hundred tons. 

Hence this power machine requires about ten per cent 

more material than is ordinarily needed, therefore pro­

ducing a more compact block. 

Of the saving in time effected by such a machine, 

it may be said that 6,000 blocks can be made in ten 

days. At least sixty days would be required to make 

the same number by hand on a single machine. In the 
same time, the power machine would save about $200 

in labor. Moreover, the cost of making the largest 

block is  no greater than the cost of making the 

smallest. 

A test conducted at the University of Minnesota by 

Prof. William H. Kavanagh showed that a plain block 

made on Mr. Dow's machine cracked at 163 ,660 pounds 

and was crushed at 167,200 pounds pressure. Two 

bevel-face blocks .were also tested but gave no signs 

of cracking or failure, although the testing machine 

registered its maximum pressure of 200,000 pounds. A 

rock-face block was cracked and crushed at 97 ,760 

pounds. This last block was imperfect, and would 

have withstood probably an even more formidable test 

had it  not been broken in shipment to the laboratory. 

Broadly considered, the press comprises a bed and 

a reciprocating head, supported and guided by strain­

rods. Toggles A and B threaded on a power shaft 

serve to raise and lower the head. The striking fea-
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tures of the press, however, are to be found in the ar· 

rangement of the mold. 

The mold is  provided with laterally-swinging sides 

and downwardly-swinging ends F, the sides and ends be­

ing so grooved and tongued that when they are thrown 

inwardly and closed, ready to form a block, they are 

firmly locked together so as to withstand the enormous 

pressures to which they are subjected when the head 

descends. The mold bottom G is  formed by a plank 

which rests on the mold bed. It extends out over the 

sides and ends of the mold, which are carried by their 

hinges high enough to close in above and not around 

the wooden mold bottom. The mold bottom is de­

signed to serve as a platen for l ifting out and carry­

ing the molded block while . it is being dried, and a 

sufficient number of planks are provided to keep the 

machine in service. The mold ends F carry the core 
pieces which form half-cavities, and which can be re­

moved to make solid end blocks in the ends of the 

b locks. The central entire cavity is produced by a 
core G, upwardly removable from the mold, which core 

is provided with tenons D passing through apertures 

in the mold bottom and serving to hold the core rig­

idly in its proper position during the formation of a 

block. A thrust-bar E operated by a foot lever H' 
l oosens the core from the block after compression. 

Compression is effected by a follower operated by the 

toggles and screw mechanism previously mentioned. 

After the attendant of the machine has thrust up the 

core of the machine by the pedal-lever, the core is 

automatically latched to the follower, and withdrawn 

upwardly from the block with the rising follower. The 

attendant then swings the ends [lnd sides of the mold 

away from the block, and two laborers carry it away 

on the plank which constitutes the mold bottom. By 

the time they have returned, the machine attendant 

has placed a new plank in position, unhooked the core 

from the follower, placed it  in position, and closed the 

sides and ends of the mold, ready for a new charge of 

sand and cement. Power i s  cut off automatically at the 

up-and-down movement, so that the blocks are all of 

uniform thickness. The height of the block can be 

adjusted by raiSing or lowering the top beam of the 

press. 

The charge is carefully measured, in order to pro­

duce blocks of uniform density. A measuring or fill­

ing box K is provided, which is carried by a swinging 

arm I mounted on one of the posts of the machine. This 

filling box is provided with a sliding bottom, and is de­

signed to be located near the sand and cement mixer, 

so that it can be conveniently filled.  The box is ad­

justable in height to obtain the right amount of ma­

terial for different-sized blocks. In charging the mold, 

the filled box is swung into proper position and the 

bottom pulled out, the sand and cement falling into 

the mold around the central core. In order to in­

crease the efficiency of the press, it may be operated 

in connection with a mixing machine by which the 

sand, cement, and water are mingled in the proper pro­

portions. The mixing machine and the press are 

driven by the same 8-horse-power engine. 

To the various kinds of blocks that can be made 

on this machine there is practically no limit. C orner 

blocks are made for each width in plain, pointed, pan­

eled, tooled, and rock faces. Fractional blocks are 

made by mounting knives on the mold sides. These 

knives cut to a depth of 1% inches, leaving a solid 

web, so that the blocks can be kept in one piece for 

curing. When the block ( or rather the fractional 

block ) is ready to be laid in the wall, a slight blow 

will break the web. Knives fastened to the end cores 

cut the blocks lengthwise in the same manner, and 

produce fractional blocks which can be used as facing 

blocks on the end of a first tier or as fillers between 

j oists and between spaces for making walls over twelve 

inches in thickness. The blocks made are rab-

beted on the inside corners to 

leave a %-inch space, which is 

to be filled with mortar so as to 

form an absolutely tight end 

joint, a feat which cannot be 

performed with the usual type 

of blocks. The machine is pro­

vided with adjustable bay-win­

dow molds with
. 
angles varying 

from 30 to 60 degrees ; the bay­

window blocks can be made in 

all faces on either inside or out­
side angles. 

� . .  
RAILWAY SIGNALING DEVICE. 

CONCRETE·BLOCK POWER MACHINE CONNECTED WITH A BATCH MIXER. 

The frequency of railroad acci­

dents occurring in the very face 

of warning lights or  flags em­

phasizes the inadequacy of mere 

visual signals for so important 

an office as the safeguarding of 

human life. Many inventors 

realizing this deficiency of the 

ordinary Signaling system, have 

devised various auxiliary sig­

nals designed to assist in attract-

ing the engineer's attention. One of the simplest of 

these is illustrated in the accompanying engraving, 

and it consists in means for automatically sounding 

a gong in the car or the engine cab, which will warn 

the motorman or engineer of danger in case he has 

disregarded the primary signal. Our illustrations 

show the system as applied to an electric car line, 

though i t  will be evident that it could be used equally 

as well on a steam railway line. The usual sema-
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phores are employed for the primary signals, but con­

trary to the common practice the semaphore arm ex­

tends over the track in such position as to trip a lever 

carried by the car. As il lustrated in the small detail 

view, when the semaphore arm A strikes the lever B 
it acts to sound the gong G within the car, thus notify­

ing the motorman that he has passed a danger signal. 

'This gong signal, i t  will be understood, is not meant 

to take the place of the primary signal, but serves 

merely as a precautionary device to prevent total dis­

regard of the signals. In many respects an aural sig­

nal is better than a visual one, because it attracts 

attention even when the motorman's or engineer's 

attention is momentarily distracted, while tending to 

the mechanism. One of the principal advantages of 

this system is its extreme simplicity, and. the fact 

that it may be readily installed by reversing the posi­

tion of the regular semaphore arms. A patent on this 

signal has recently been procured by Mr. Michael 

McGowan, of Togus, Me. 
• • • 

AN IMPROVED SAW-SET,  
Pictured in the accompanying engraviJ?cg is an im­

proved saw-set invented by Mr. Harry W. West, of 5 

Penwell Street, Victoria, B. C. ,  Canada. This device 

is so  arranged as to give any desired set to the teeth, 

and it also comprises a vise in which the blades may 

be securely held while the teeth are being sharpened. 

The saw-set consists primarily of a frame, which may 

be secured to a work bench. A heavy cross bar at the 

upper end of the frame serves as an anvil, against 

which the teeth may be set. For this purpose the face 

of the bar is beveled,  as best shown in the section view, 

Fig. 3 .  Above the anvil are a pair of jaws adapted to 

clamp the saw blade. The inner jaw is pivoted at 

opposite ends in the frame, and may be adjusted to 

any desired angle from the vertical by means of a 

set-screw. The other jaw is also adjustable, being 

pivoted in the side members of the frame and similar­

ly can be· set at any desired angle by means of an ad-

AN IMPROVED SAW-.SET. 



justment screw. Fig. 1 shows by dotted lines the po­

sition of the saw-blade when the teeth are to be sharp­

ened. It will be noted that these teeth project slightly 

above the clamping jaws in convenient position to be  

filed. In  Fig. 2 we show the  position of  the blade 

when the teeth are to be set. It will be noted that the. 

blade is clamped with the teeth resting against the 

face of the anvil.  A rod extends across the frame be­

low the anvi l, and mounted on this is a punch which 

may be swung up against the saw teeth. In  operation 

the punch is struck with a hammer so as to force the 

alternate teeth of the saw against the anvil, this be ing 

permitted owing to the fact that the punch has free 

lateral movement along' the rod on which it is mount­

ed. After the alternate teeth have all been set, the 

blade is  removed and replaced in the vise with its 

opposite face against the anvil.  Thereupon the inter­

mediate teeth are set by means of the punch. By 

means of the set-screws the jaws may be adjusted to 

any desired · angle with respect to the anvil face, in 

order to give the saw-teeth the desired set. 

• 1 • • • 
STREET CLEANER'S TRUCK. 

A very useful improvement in street cleaners' trucks 

has recently been invented by Messrs. John Rehm and 

Theodor von Gerichten, of 570 East 149th Street, New 

York city, N. Y. The principal advantage of the ap­

paratus i s that it provides means for conveniently 

raising and dumping the refuse of the street into the 

can or receptacle. Furthermore, the receptacle can 

be readily removed or replaced on the truck, when de­

sired. The apparatus comprises a frame supported on 

two large wheels and a trailer wheel.  At the upper 

end of the frame are a pair of oppositely-disposed 

brackets, one of which is indicated at A in the en­

graving. These brackets are formed with sockets 

adapted to receive the trunnions of the can. Pivoted 

at C on these brackets is a yoke lever, whose lower 

arms support a dumping pan. The upper arms of this 

l ever form an acute angle with the l ower arms, and 

serve as a handle for the truck. The engraving shows 

the can resting on the ground in position to receive Ute 
street sweepings. The street cleaner can dispense with 

the usual scoop, and sweep the refuse directly into the 

pan. This done, the handle is swung over the can to 

the position indicated by dotted lines. The pan will 

thereby be raised and its contents dumped into the 

receptacle. Indicated at B is one of a pair of grap· 

pIes mounted at opposite s ides on the frame, and 

which are adapted to engage and hold the handle so 

that they can be used for moving the truck to any de­

sired position. The grapples are hinged to the frame 

so that they can be moved out of the way of the handle 

when desired. Below the grapples B are a pair of 

hooks D, which are adapted to hold the handle in  a 

more depressed position. When engaged by these hooks 

the handle may be l ifted up, carrying the frame with 

it, swinging the brackets A over the axle of the wheel 

and down the other side, and thus depositing the can 

on the ground. The can may be readily replaced on 

the truck by reversing this operation. 

A NOVEL CIGAR LIGHTER. 
The common alcohol-burning cigar lighter in which 

detachable torches are provided is a very convenient 

device, particularly in a busy store. However, it has 

the disadvantage that a flame for igniting the torches 

must be kept constantly burning, thus occasioning a 

waste of fuel when the device is not in use. Electrical 

cigar lighters on the other hand use no current except 

when it is automatically turned on to l ight a cigar. 

But they usually possess the disadvantage of being 

rather cumbr<;lUs to handle, as the entire device must 

be lifted to the cigar, and furthermore the wire con­

nections limit the area over which they can be moved. 

We illustrate herewith an improved cigar lighter, 

which aims to combine the advantages of both the 

torch and the electric lighter. The device comprises a 

stand with a pair of branching arms in which the 

torches are placed. At the top is  a receptacle for 

tooth picks or the like. Within the device is a well 

for oil or other inflammable fluid, and connected with 

this well are a pair of wicks, which conduct the fluid 

to the torch receptacles. The torches are provided 

at their lower ends with absorbent material adapted 

to soak up a portion of the oil furnished by the wicks. 

In place of an oil  flame for igniting the .torches an 

electrical sparking device is  used, consisting of a small 

spark coil within the stand and a battery for actuat­

ing the same, the terminals of this coil being connect­

ed to a series of sparking fingers which project through 

the wall of the stand into a slideway. In use a torch 

is taken from its receptacle and drawn down the sli de­

way, whereupon a series of sparks will result, due to 

the contacting of the fingers, and the inflammable 

material in the torches will be ignited. The cigar may 

then be lighted. and the torch returned to the re­

ceptacle. It will be noted that there is no waste of 

current, as there is no flow except when the torch is 

drawn down the slideway. At the same time the cigar 

lighter possesses all the advantages of the usual alco­

hol-burning type. A patent on this device has been 

Scientific American 
granted to Mr. George S. Andrews, of 147 North Main 

Street, Butler, Pa. 

f:u: . . . .. 
Profitable lUecb anical Inve n tion.-I. 

BY THALEON BLAKE, C.E. 
Travelers assure us that even in those remote parts 

of the world where the name America is but a report, 

and consequently where a classification of national 

characteristics is based on no more secure foundation 

than mere hearsay, each of us is reputed to pos­

sess fabulous wealth and marvelous mechanical skill. 
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STREET CLEANER'S TRUCK. 

The false note of exaggeration in this prevalent as­

sumption is manifest ; yet there is a pronounced sound 

of truth in it. 

Each of us is at least rich in that inheritance be­

queathed by our mechanicians. Besides, the Ameri­

can inventors have made wealth possible to untold 

thousands of their countrymen, by creating labor- and 

time-saving machines. Liberal patent laws have stim­

ulated Yankee ingenuity ; many have become inven­

tors solely for the remuneration of wealth or fame, 

and have surpassed expectation. 

And the field of invention is  not yet worked out. 

Prizes still await the patient and, above all, the ob­

serving men. Yet there has been a great change in 

the personnel of inventors within the last quarter of 

a century. 

This change has largely been brought about by the 

mechanical engineers, who follow inventing as a, pro­

fession. For these men go about their l ife's work 

with well-defined plans and aims. Like careful ex­

plorers, they select some particular region to explore, 

and then proceed to explore it systematically. I f  
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some of them fail of the highest achievement, it  is 
not because of insufficient preparation and of indefi­

nite i deals. They know what they want before they 

set forth upon their expeditions. They do not end 

their march in the neighborhood of some North Pole 

of mechanics, arriving there accidentally, after a 

meandering march to and fro in some Torrid Zone, 

aimlessly seeking countries to explore. They have 

their North Pole in  their mind's eye, and strike di­

rectly for it. 
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The result is that inventions are no longer so ex­

clusively accidental, nor the result of inconstant 

thinking, and of chance experiment. Much of the 
haphazard progress of mechanics has been eliminated ;  

much o f  the romance dispelled. 

Still, any man may conceive an i dea, and a valua­

ble  one. The professionals have no corner in i deas. 

That is impossible. 

It is this element of chance which makes the in­

venting game so alluring to the novice. The fascina­

tion of possibly drawing a prize, of stumbling upon 

a fortune, conquers him. Should at any time an in­

creasing proportion of unprofessional inventors be 

doomed to little or no returns from their experiments, 

it is to be ascribed to their having attempted to in­

vent devices already perfected, or even long since anti­

quated. The fault will be theirs because of an un­

wise selection of a subject for their meditation and 

practical improvements. It is of these important 

truths, and for the benefit of bright young men who 

evince a love of mechanics, that this is written. 

Before considering the prospects of being a success­

ful temporary inventor, let us examine the aspects of 

professional inventing, and especially the manufac­

turer's point of view, as well as his relation to the 

professional inventor. In many of the large factories 

in which such machines as gas engines, typewriters, 

arms, bicycles, automobiles, standard farm implements 

and farm machinery, or electrical supplies are made, 

mechanical engineers work ceaselessly for improve­

ment of their products. 

"If I could get the public to buy new machinery as 

fast as I can ge t  experts to design it  and get i t  out, I 

should be very rich in a very short time," said a 

thriving manufacturer recently. That is true ; for in 

quite a number of large industries, the expert me­

chanical engineers are far ahead of the actual demands 

of the trade. No sooner does the public fairly take 

up with a machine, than along comes a manufacturer 

with a superior one which his experts may have had 

perfected months before, and which he may have kept 

back, waiting for a fit time to introduce it. 

Sometimes manufacturers have better models of ma­

chines than the ones they offer for sale ; they may 

not be in any hurry to push out these improved ma­

chi nes, as they, perhaps, may have a great deal of 

money recently invested in the plants in which the 

older models are made. They may not desire a too 

hasty change to the better models, as it would necessi· 

tate a discarding of old methods of manufacture, send­

ing of expensive tools to the scrap-pile, or dismantling 

of entire plants. 

"But does it not pay to be progressive ?" is a ques­

tion apt to arise in the minds of students and experi­

menters. 

To which query it  may be said that all manufactur­

ers of standard types of mach inery are very conser­

vative. However, new types will be placed on the 

markets of the world. Thus it occurs that frequently 

machines are abandoned before being worn out, be­

cause they are rendered obsolete by the incessant im­

provements of the professional inventors, who are 

thorough masters in their l ines of endeavor and of 

the conditions and wants of their several markets. 

The professional inventors as a body bear an inti­

mate relation to the great industries, some of which 

would not have been created but for the brilliant work 

of these gentlemen. There is a growing respect and 

union between the manufacturers and the professional 

inventors, which results in  profit to both sides, al­

though it goes without saying that the former still 

gather the lion's share in the matter of dollars and 

cents. 

Why is this so, that manufacturers entertain an un­

wonted respect for this new class of inventors ? Be· 

cause of the training of this class in mechanics, or in 

mathematics, or in chemistry, or in advanced shop 

practice and shop economics. Because, also, of their 

practical aims and successful solution of practical prob­

lems intrusted to them for scientific investigation or 

improvement. 

A professional inventor to be successful in many in· 

ventions must have, first, an accurate knowledge of 

what machines are being built similar in design, or 

for a similar purpose, to his ; and second, above all 

things, a .prescient ingenuity, inasmuch as he must 

have a correct intuitive perception of how the trade, 

or  the public, needs, and is  l ikely to welcome, his 

contemplated inventions. Indeed such a man is in the 

possession of a high order of ability. 

It  has often been remarked that it is  not nearly so 

difficult to invent, as to find out what to invent. It is,  

indeed, a veritable stroke of genius to catch a glimpse 

of an idea which is at once absolutely new and very 

valuable. But the highly-trained mechanical engineer 

goes one step farther. He realizes that it is more im· 

portant to know what not to invent than what to in· 

vent, as many machines that are inventable are not 

also profitable. This is what the professional inven­

tor, from his occupation and association, is especially 

competent to know. 

Thus i t  will be seen that the amateur inventor has 
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two formidable competitors. Besides the profession­

als, there are the specialized workmen in the various 

industries. For instance, in a large automobile fac­

tory it is safe to assume that a respectable number 

of competent workmen are constantly evolving im­

provements. These men have a peculiar advantage, 

being on the spot where the latest types are made, 

and having most excellent opportunities of getting ac­
quainted with the models of their company's rivals, as 

well as with the minutest details of the models which 

they make. 

era is very much alive this very day. Men who are 
afflicted with that disorder of the judgment, usually 

maintain a rare secrecy about their experiments. This 

reticence is due partly to shame ; for although they 

firmly believe the possibility of a machine being con­

structed which, once started, shall run until worn 

out, they very sensibly perceive the hostility of the 

public to thaC form of experiment; but this silence 

is also, and very likely, more instigated by the thought 

of the abnormal wealth which they conceive will in­

evitably be the reward of the inventor of a perpetual 

motion engine. 

bile and aeroplane. This is a humorous way of stat­

ing that amateurs would rather follow than lead, 

rather try to invent things about which they know 

little, than to try their talents where they really 

might succeed. 

Mere industry backed by crude knowledge accom­

plishes barren results in mechanics, whereas original 

research in lines well understood is prolific of inven­

tions of merit. 

What chance, other than a gambler's chance, have 

unskilled inventors to compete with these two bodies 

of competitors ? Very little chance, indeed, in a few 

lines of manufacture ; but elsewhere, all the wide 

world in which to roam or to explore. But more of 

this later. 

The first and chief handicap which offers an ob­

stacle to the untrained inventor's success, lies not so 

much in his lack of brains or opportunity, as in  his 

application of brains to abstract or even visionary 

projects. For example, i f  the brains which have been 

wasted on perpetual motion and on other delusions of 

like ilk, had been given to homely and every-day 

necessities, the mechanical achievements of the race 

would probably be noticeably in excess of what they 

are. And strange as it  may sound in the ears of 

many people of education, the perpetual motion chim-

Nor are these men universally the cranks which a 
superficial reader may be induced to call them, as 

they are commonly very useful citizens, and in other 

respects practical and hard-headed to a degree. Yet 

by this delusion are they held in an i ron obsession. 

Education is  the foe which will drive delusion to 

cover, and here education may be hopefully sought, 

as much of mechanics may be self-taught. Many of 

these sorry day-dreamers, who are poor to-day, would 

have an excellent chance of being independent to­

morrow, if they would but become awake to the real. 

A patent attorney of large practice recently wrote, 

in a letter to a friend, that the bicycle, the rifle, the 

sewing machine, have been about abandoned by the 

amateur, who is  at present more favorably impressed 

with the wealth-creating possibilities of the automo-

Another hindrance to achievement which impedes 

the man who does not engage in invention as a regu­

lar and gainful occupation-who, for instance, be­

comes a mechanic only for the purpose of developing 

an invention or two-is that he is frequently led astray 

from the inventing of simple articles to try for the 

solution of the most difficult and complicated mech­

anisms, which require, for proper solving, l ike in­

tricate mathematical problems, a thorough training, 

much experience, and considerable time. Such a man 

soon feels discouraged as the tasks prove to be un­

conquerable without skill, money, and extensive shop 

facilities. To essay certain kinds of invention, a man 

must be peculiarly talented, or very rich, or probably 

both talented and rich ; for machines, other than 

Simple, often necessitate a model-making plant quite 

as extensive as an ordinary, fair-sized machine and 

foundry shop. 

RECENTLY PATENTED INVENTIONS. 
Pm·tai n i ng to Apparel. 

GA RMENT-I<'ITTING DEVICFJ .�RoxANNA A. 
TfAMPTO'f, C\'ew York, N .  Y. The device is more 
pspecially designed for enabl ing a dressmaker 
or  otller person to accurately and quickly de­
termine th e length of a skirt from the waist­
band down to the bottom edge and the distance 
tbe latter is from the floor, with a view to 
insure a proper hang of the skirt and to have 
the bot tom edge thereof all  around an even 
distance from' the fl oor. 

S IZE-RBJDUCING DEVI CE F'OR HATS.-

R. H .  CURTIS , Long Branch, and H. D. CURTIS, 

Red Bank, N . . 1. One purpose of the invention 

is to provide a device whereby tbe size of the 

hat, cap, or other a rticle of headwear may be 

reduced at will from the normal size to any 

fraction of a size p rovided for by the con­

struct ion of the device�a balf-size for exam­

ple. 'rhe interior of the hat a t  the brim may 

be reduced in size a l l  around or only at the 

fron t, back, and sides, or  a t  any desirable sin­

gle or multiple points. 'l"he device is applicable 

to tile crown of any hat. 

CLASr.�DOl!A O .  McHUGH, Lora in, Ohio. 
The invention relates to clasps, and particu­
larly those applicable to the securing of shoe­
ties. Its p rincipal objects are to provide a 
ll()at, convenient, and secure clasp for such 
purposes. It is symmetrical and inconspicuous 
and, if desired, may be made of more or less 
o rnamental appearance and of p recious metal s. 

Electrieal Deviees. 

E LECTR I C  SI Gl'< AL lWR WEIGHING­
SCALES.�S. J. DERBES , New Orleans, La. 
The invention refers more especially to electric 
ala rm-sign a l s  for association with some part 
of a weigiling scale o r  m achine to be operated 
by the scal e-beam for indicating to a sales­

man or  attendant of a store or other estab­
l i shment that goods being weighed on the scale 
are approaching the weight at which a balance 
will be established" therebetween and the p oise 
01' the poises on the scale beam. 

OC Interest to FarDle rs. 

SEEDER AND PLAN'l'E R.�G. G .  GILBERT­

SON, St.  Ansgar. Iowa. The device is mounted 
upon wbeels and is provided with handles pro­
jecting to tbe rear by whicil the machine is 
pushed a l ong in front of the operator, its 
special purpose being to plant such small  seeds 
as onion-seed, peas, and the l ike. It may in 
many of the features be applied to team­
drawn seeders and be adapted for p l anting any 
kind of seed. 

'fHRE S H L " G-MACHI NE.�D. STILL, Milton, 
Ore. 1\1 r .  S t i l I ' s  invention relates to threshing­
machines ; and the object is to provide an im­
proved apparatus of this class which shall be 
effielen t in separating the heads of grain from 
the straw and chaff. The invention concerns 
itself especial ly with the shoe and the manner 
of handling the thresbed grain and subjecting 
the same to air-currents. 

I shell without any Intermediate props ·or sup­

p orts being employed, the sole supports for the 

heads being a t  the edges of the chimes of the 

shell and from unifo,/'m contact the inner 

face of the shell. I t  relates particularly to 

metal toy drums. 

LOADING A PPARATUS.�J. J. ROBINSON , 

Bloomsburg, Pa. The invention relates to the 

loading and un loading of trucks used for trans­

porting goods . I t  is especially applicable in 

'shops and mills  for the purpose of facilitating 

the moving of loads of material in bulk. 'r b e  

obj ect is to produce a construction o f  truck 

and pla tform for the load which will  facilitate 

the moving of the load from the truck to the 

platform, or vice versa, and to transfer with­

out breaking the bulk. 

ATTACH MENT FOR HAND-OPERATED 
BRUSHES.�J . GRAF, Paterson, N. J .  This 
invention relates more particularly t o  an attach­
ment for hand-operated brushes of the kind 
used for spreading paint and varnish, the 
attachment being fl exibly connected with the 
brush in such manner that the operator while 
using the brush may move the shield rela­
tively t o  the same within certain limits.  

ORE-SEPARATOR.�r. A. HARDWICK, Colo­
rado City, Col .  In tbis patentee ' s  invention 
the imp rovement relates to apparatus for 
separa ting and securing the values of the are, 
and the inventor has for his principa l  purpose 
the provision of an effective apparatus of 
this character. I n  use the l ightness of the 
apparatus greatly facilitates its conveyance to 
the deposit to be operated upon. 

FASTENER FOR EYEGLASSE S .�D. W. 

KOLLE, Portland, Ore. I n  the present patent 
the imp rovement has reference to fasteners for 
eyeglasses or spectacles, and it is intended to 
be especia lly useful in connection with the 
construction of eyeglasses for making a simple 
connection between the lens, the bow or spring, 
and the nose-guard. 

MAC H IN E FOR FORMING PLA ST IC  MA­
TER I A L  INTO LUMPS.�C. BRISTOW, Christ­
church, Canterbury, New Zealand. The ma­
cbine forms butter and otber plastic materials 
into lumps ready for table use, the machine 
being more especially designed for use in res­
taurants, hotels, and like establishments and 
a rranged to permi t  an operator to quickly and 
c onveniently form lumps of any desired shape 
in a very convenient and sanitary manner 
without much exertion. 

HACKSA W-FRAME.-A. ADAMKIEWITZ, Chi­
cago, Ill. The improvement is in hacksaw 
fra mes and handles, and has for its aim to 
produce a saw for use by machinists and oth­
ers I n  which the blade can be readily and 
quickly removed for sharpening and one in 
which the blade when n o t  in use can be  re­
lieved of all  the strain. 

POWER-TRANSMITTING MECHANI SM.­
W. H. SAUNDERS, Philadel phia, Pa. The prin ­
cipal objects of the invention are to provide 
a belt-driven anti-friction variable-speed coun­
ter-shaft drive which will  have many advan­
tages over those heretofore invented. 'l'he de­
vice may be constructed without great cost, to 
grea tly reduce friction and to p rovide means 
for tightening the belt without stopping the 
machinery. 

NOTE.-Copies of any of these patents wll1 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the p atentee, title of 
the inven tion ,  and date of this paper. 

Busintss and Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY.-You wi ' ]  

find inquiries for certain classes of articles numbered 
in consecutive order. If yon manufacture these !!;oods 
write ns at once and we will send you the name and 
address of the party desiring the information. I n  
every e a s e  it i s  neeessary to give t h e  number of t h e  inquiry. 

MUNN &; CO. 

Heating and L ighting. Marine Iron Work.. Chicago. Catalogue free. 

ACE 'l'YLENE-GAS GENERATOR. - T. S. m�;:::;:'��Kr:�� �et.fe�·i;::��rgeri��ld'i.';,��ari'Jes ��� 
HOLT, Federalsburg, Md. The invention re- cleaning cloth fabrics by what is known as tbe "�'rench 
lates to a generator of that class in which a Dry Process." 

quantity of calcium carbid is discharged into . .  U. S." Metal Polish. Indianapolis. Samples free. 
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subsequen tly conduc ted to the ga�-holder, the � � 

gas-holder being connected witb devices by 

which the carbid supply is automatically regu­
lated according to the amount of water in the 

holder. 

Household Utilities. 

DEVICE FOR ROASTING MEATS AND 
'f Il E  LIKE.�D. G. WALKER, Lindsay, Neb. 
The improvement relates to culinary vessels, 
and has reference more especially t o  devices 
for roasting meats and the like, being sub­
stan tially of the type o f  device for similar p u r­
poses described in Mr.  Walker' s former patent. 
It is effective and reliable, simple In construc­
tion and practically self-controll ing. The 
structure may be readily taken apart for 
cleaning or repair or other p urpose and aga in 

put together. 

IRONING-ij.OARD.�A. N. MARSDEN, Tren-

See our Ad. on back page. Star Expansion Bolt Coo 

Inq uiI'Y No. 8'136.-Wanted, mannfactnrers of 
novelties for mail order trade. 

Handle '" Spoke Mcby Ober Mfg, Co .• 10 Bell St . •  

Cha"rin Fall., O. 
Inquiry No. 8437. -Wanted, to communicate with a party making a composition sucb as buttons are made 

of. 
Sawmill machinery and outfits manufactured by the 

Lane Mfg. Co., Box 13. Montpelier. Vt. 
I n quiry No. 8438.-Wallted, an oil well boring 

outfit. 
1 sell patents. To buy. or having one to sell .  write 

Chas. A. Scott. 719 Mutual Life Building, Buffalo, N. Y. 
I n q uiry !II o.  S439.-Wanted, a small smelter for 

ores and fuel oil. 
The celebrated " Hornsby-Akroyd " saf�ty oil  engine. 

Koerting gas engine and producer. Ice machines. Built 
by De La Vergne Mch. Co . . Ft . E. 138th St. N. Y. C. 

Inquiry No. 8440.- Wanted,  patented articles 
BUitable for the m ail order business. 

ton, Mo. The improvemeut is particularly 
H. adapted for use in laundries, and the oloject 

BmnnIER, R u t l and, Vt. One purpose here i s  i s  to rotatably m ount o n  a center support o r  
t o provide a n  arrangement of a box especially standard a p l ural ity of boards of different sizes 
adapted for usc in  thea tel's and otber amuse- for convenience in ironing various articles, the 
ment places, which box can be l ocated in an boards being so mounted that the ones not In 
opening in tbe wall  adjacent to the ticket- use may be swung downward out of the way. 
window and which is  constructed to contain 

Of General I nterest. 

'rrCKET-BOX FOR THEATERS.�P. 

Man u factn-rers of paten t articles, dies, m etal 
st3.m ping. screw machine work, hardware specialties, 
machine work and special size washers. Quadriga 
Manufacturing Company. 18 South (iana} St., Chicago. 

I n q uiry No. S441 . -Wanted. parties to mal,e metal 
specialties. 

H eadquarters for new and slightly used machinery. 
Liberty Machinery Mart. 138 Liberty Street. New York. 

r n quiry No. 8442.-Wanted, names of d ealers in  
grains and seeds, such as Kaffir corn. hem p seed.  sun· 
flower seed . barley. Canada peas, millet seed, rape seed. 
flax seed, Borgum seed, cotton seed, Droom corn and 
rye. a l l  tickets to be offered for sale on a given 

date plaecd under desiguations of the various 
parts of the house to which the tickets afford 
access, t h e  arrangement being visible to the 
purchaser but p rotected from h i m .  

DlllJl\f. - A .  D .  CONVERSE, Winchendon, 
Mass. The purpose of the imp rovement is  to 
construct the drum entirely of sheet metal,  so 
tha t tbe heads can be securely attached to the 

Maehines a n d  Meehanieal Deviees. 

W [N ]) I\II LL.�F. M. ESPINOSA, New York, 
N .  Y .  The object of the Inventor is  to pro­
duce a mecban ism of this kind which, having 
folding arms, may be extended at will and, 
further, to provide improved means for con­
trolling the position of tbe vanes and gov­
erning the power developed by the mill.  

I n q u i rY No. S443 .-Wanted. manufacturers of 
m eat meal and meat scraps for poultry. 

Inquiry No. 844 4. -Wanted. makers of mechani­
cal bands and mus ical machines. 

Inquiry No. 8445.-Wanted, makers of pulp board, 
such as used for milk bottle caps. 

I n q u iry N o. S446.-Wanted, a furnace for burn­
Ing the SOlder and tln from old tin cans. 

I n q u h' y  No. 844".-Wanted. to communicat e with 
parties placinll, household articles or novelties on the 
market, suitable for canvass by children. 

( To be continued. ) 
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Names and Address must accomvany all letters or 
no attention will be paid thereto. rrhis is for 
our information and not for publication. 

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

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

Buyers wishing to purchase any article not adver· 
tised in our columns will be furnished with 
�g2r�:::. 

of bouses manufacturing or carrying 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
\vithout remuneration. 

Scientific American Supplements referred to may be 
bad at the office. Price 10 cents eacb. 
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( 10188 ) D.  E. W. says : Will you 
please tell  me if it is a fact that there Is a 
total eclipse of the sun every 18 years and 
1 0  days ? A. Eclipses, solar and lunar alike, 
occur in a period of 1 8  years and 1 1 1-3 days, 
very nearly. It will  be  1 0 1-3 days if there 
happen to have been five leap years in the 
period. No one knows when this fact was 
discovered, but it is certain -tha t the Chaldeans 
knew it and predkted eclipses by its aid. About 
70 eclipses occur in this period, varying some­
wbat because new eclipses come in a t  the 
"astern limit and old ones disappear a t  the 
western limit. The name of this period is the 
Sa ros. O f  tbe 70 ecl ipses in a Saros, there 
are usually 29 lunar and 41 sol a r  eclipses ; 
and of the 41 solar eclipses, 10 are usually 
total . 

( 10189 ) F. B. asks : Why do not the 
equal days and nights occur when the sun 
crosses the celestial equator ? 11"'\01' example, 
in one almanac calculated for latitude 40 deg. 
N.,  on March 21 last the sun entered Aries and 
spring began, but the nearest equal day oc­
curred on March 18, three days before, while 
in September the nearest equa l day occurs on 
S eptember 27, four days after. A . Equal days 
and nights do occnr every time the sun crosses 
the eqnator. 'The day is jnst twelve honrs and 
the night twelve bours long. B u t  becanse of 
the eqnation of time the clock time of sunrise 
and sunset vari(�s from six. The true sun is 
east of the mean o r clock sun by about seven 
m ilo  u tes in March and a little more than seven 
minutes to tbe west in September. See any 
good textbook of astronomy for a full ex­
planation of this. Todd's, price $ 1 . 7 5 ,  or 
Young' s "General Astronomy/' priee $R, are 
recommended and can b e  supplied by us.  2. 
What causes the synodic revolution of the 
nodes of the moon, and why does the line of 
apsides change '! A. The syn odic revolutions of 
the m oon's line of apsides and tue regression 
of the nodes of the moon' s orbit are caused 
by the disturbing action of the sun upon the 
mOOD . _ The discussion of these etIects consti­
tutes the problem of the three, bodies. A good 
elementary presentation of the p roblem may be 
found in Young's "General Astronomy . "  

( 1 0190)  P. Y. asks : Suppose record­
i ng maximum and minimum pre�sure gage i s  
lowered be l o w the distu rbing influence of the 

wavE's, in the  opell sea, during a calm, what 

effect will  the ebb and flow of the waves have 
on the gages during a storm,  we wiII  say at 
the time when the difference is 10 feet from 
the normal,  o r  20 feet from the crest to 
trough ? A. A pressure gage under water will 
show the c bange of pressure due to change of 
depth of water. I t  can make no difference 
wbether the depth changes because of a wave 
or because o f  a change of depth of the gage. 
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If the water becomes ten feet deeper, the gage 
if sensitive enough w i l l  indicate that fact. 

( 1019 1 )  G .  R. M .  asks : Please answer 
through your paper the following questions : 
On a direct-current system a 1 6-candle-power 
incandescent lamp consumes 'h ampere cur­
rent per hour at 110 volts = 5 5  watts. Does 
the same lamp operating on a lternating cur­
rent of same voltage consume an equal amount 
of current ; that Is, is  lamp consumption of 

E n g i n e  a n d  Foot Lat h es · current equal in both cases ? Why do wircs 

MACH IN E SHOP OUTFITS ,  TOO
L
S AND  carrying a lternating current heat if both are 

��:KL�EAs,;,SH���T �:�!�6�Lu
S
E ���� not placed in same iron conduit or not con-

S E BASTIAN LAT H E  CO . •  1 20 C u lvert St.,  C i nc innat i .  O . 
centrically woun d ? A. A 5 5-watt 16-candle-
power lamp uses 5 5  watts on any .form of 

Y.-�� 
current on which it can be raised so as to 

give 16 candles. It uses a half ampere all the 

time, and 55 watt-hours per hour. Wires 

carrying any form of current are heated by 

the current, producing 0.2402Rt calories, in \ 
which 0 is amperes, R is ohms and t is the I time in seconds. Th is cannot be avoided by 

any arrangement of the wires. It is the price 

in calories which must be paid to get a cur- r 
rent over a l ine. 
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'fHE NEW AGRICULTURE. By T. Byard 
Collins. New York : Munn & Co., 
1906.  12mo. ; 374  pages ; 106 i llus­
trations ; cloth. Price, $2.  

for Accuracy, Thi s  ncw and authoritative work deals with 
D esign. Workmanship and Finish. the subject in a scientific way and from a new Send for Free Cata'f.fru!�h���: of up-to-date tools viewpoint. Dr. Collins has devoted his l ife-
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BRENNAN MOTOR CO., Syracuse,C�.Ny.N, MICH., Dec. 21, 1905. SO worthy of being heeded as during these 
GItNTLEMEN :-The 20 H. P. 1\.lotor I bought of you thre.e years opening years of the twentieth century. Farm 

���te�� i�lla �l��d;.halt l ife to-day offers more inducements than at 

�:l�h�ipe��}��Of�7el�rol any previous period in the world' s hi story, and 

whh t�� rU��i;:r:���� it is callin� �illions from the de
.
sk. The rea� 

separator, with blower son for thIS IS not at first ObVIOUS, and for 

;�;m��ae:;n�n \�ifh � this reason Dr. Collins has prepared the 
:��� fh�l� et�e ifla��! present work, which demonstrates conclusively 

steam engine. Crowds the debt which agriculture owes tn m odern 

f�e �ft�f��hi���n:ll�oS��l� !I science and the painstaking government and 

:h�a��rkaflc:i;:sii�.d �� S tate officials. J\Iuch of the drudgery of the old 
took about three tours farm life has been done, a way with by the use 

!lst�f�;�i�ve:n�f��udid of improved methods, im,proved stock a n d  va� nOl�?o��ce;"anting a rieties. A l l  this tends to create wealth by 
motor will make no increased value of the product and decreased 

Brennan. Yours very truly, mistaIy. �. ��u§�t. a cost of production. Irrigation, the new fer til-

BRENNAN STANDARD llIOTOR ization, the new transportation, the new crea-
Mounted with Individual ����cs�f;:i��. also Furnish Sliding Gear tions, the n0W machinery, a l l  come in for a 

Mot.or!il. i'rom 6 to 80 UOI·!il.e Power. share of attention. The i l lustrations are of 

B. 

T H IS ___ nIL GRINDER 
Has no pumps, no valves. No 

piping required to supply it with 
water. Always ready for use. Sim� 
p]est in construction, most effici ent 
in operation. Pri·ce win inte'rest you. 

W. F. & JNO. BAIlNES CO .• Established 1872. 
1999 Ruby St., Rockford, Ill. 

F. B A R N E S----... 
E L E V E N - I N C H  S C R E W  

C U TT I N C  LAT H E  
For foot or power as 
wanted. Has power 
cross feed and com­hound rest. A strictly 
t��r. 1:;ct;� fo�g�i�t� 
ed matter. Descriptive 
circulars upon request. 
B. F .  BARNES CO. 

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

has from the first shown itself to be 
of superior design. Mechanical 
ideas of proven w orth, combined 
with the best materials and careful 
attention to details make it 

THE LEADER DF ITS CLAbS. 

, L. BARKER, NORWALK, CONN. 

special value, and are unique. A l l  who are in 
any way interested in agriculture should ob­
tain a copy of this most timely addition to 
the l iterature of agriculture. 

AN ELEMENTARY TlcXTROOK OF THEORETI­
CAL MECHANICS. By George A. Mer­
rill, B.S.  New York : American 
Book Company, 1906.  12mo. ; pp. 267. 
Price, $1.50.  

Prof. Merri l l ' s  well-illustrated and concise 

volume is  intended for the upper classes in 

secondary schools and for the two lower 

classes in coll ege. American pUblications upon 

this subject have been decidedly limited in 

number, and this book w i l l  p rob� bly be found 

to provide a long-felt  want in many educational 

departments in this country . Each of the 

topics treated in the text is followed by a 

few examples, not many ; for these examples, 

a s  in the case of the laboratory exercises, can 

easily be supplied by any intelligent teacher. 

Beyond giving due. a ttention to the funda­

mental principles of teaching, no one method 

of presentation has been used t o  the exclusion 

of others. 

B'RAZIXG AND SOLDERING. No. 5 of a Series 
of Practical Papers. By James F. 
Hobart. New York : The Derry­
Collard Company, 1906.  Pp. 33 . 
Price, 25 cents. 

WIRING A HOUSE. No. 6 of a Series of 
·Practical Papers. By Herbert Pratt. 
New York : The Derry-Collard Com­
pany. Pp. 21. Price, 2 5  cents. 

A SUPPLEMENT TO THE BOOKS "THE 
MILKY WAY" AND "THE INFINITY OF 
THE STARRY UNIVERSE.'·' By John 
Lowry Adams. Sydney : Turner & 
Henderson, 1906.  Pp. 1 7 . 

Ele ctri cal Eng ineeri ng 
ILLINOIS STATE GEOLOGICAL SURIVEY. Bul­

letin No. 1 .  The Geological Map of 
I llinois. By Stuart Weller. Urbana : 

and Experimental  Work 01 Every Desc r i p t i o n  
We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma­
ch inery throughout. 

C. F. SPLITDORF 
Engineering Dept. 17-27 Vandewater St.,  N. Y. City 

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

University of Illinois, 1906.  8vo. ; 
pp. 26 .  

How TO Do MORIC BUSINESS.  By the 
Author of "What a Business Man 
Ought to Know." London : Guilbert 
Pitman, 1906.  24mo. ; pp. 184.  
Price, 4 0  cents. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

October 23, 1 906, 
A N D  B A C H  B B A R I N G  T H A T D A T B  
[ See note at end of list about copies of these patents.] 

�X���'I 
AUTOMOBILE 

fL M a x w e l l s  s t an d  
second in number of 

sold during the cars 
past 
could be 

year. No 
sold 

more 
because 

no more could be lnade 

MultiPle Disc Clutch. 'Three-point Sus­

pension of Motor and Transmzssion ( Unit). 

Metal Bodies. N Noise. No Vibration. 
Equipped with Ajax 'Tires guaranteed for 
5,000 miles riding. 

20 H. P. Touring Car 10 H. P. Tourabout 
$1.450 $780 

Ask a Maxwell owner. 
Send for Catalog aud Book of Testimony, 

D ept. 11. 
MAXWELL - BRISCOE MOTOR CO. 

IIUDSON TERRACE, TARRYT O WN, N .  Y. 

MAIN OJj'FICE AND FACTORY. 

PAWTUCKET, R. I. TARRYTOWN, N. Y. CHICAGO, ILL. 
Member American Motor Car :Mannfacturers' ASSOciation, N. Y. 

wooaenTanks 
Any Size or Shape 

Steel Towers 
Any Height 

The Baltimore Cooperage CO. 

MANUFACTURERS 

BALTInORB CITY, MD. 

CATALOGUE GRATIS 

It's fasy to Keep (ool ! 
The simplest, smallest, safest. neat­
est and most successfuJ Motor Fan made is tile Ra,vl i ngs Patent 
High-8peed Water Motor Fan. Can be instalJed in a few minutes. Uo operating expenses Made of h igh�grade brass. Price 
tt;;.��·, $lo.:6�h complete coup_ 

E. GINTZEL 
160 Nassau St., New York City 

S80 TO $ 1 75 P E R  M O NTH 
For 1nrernen and Brakemen, experience unnecessary. Instructions by mail at your home. High wages guaranteed ; rapid promotion. We assist you in securing a pOSItion soon as compe­tent. Send to-day. }i'ul l  particulars 

at once. Inclose stamp. 
Rai lway Tra i n i n g  Sch o o l .  I nc .  

Blk, Minneapolis,Minn 

If you are thinking of 
getting an auto next 
Spring, write u s  a t  
once for our . ,  Maker 

to User profit-sharing 

I 9 0 6 
THOMAS 
AUTO=BI 

Model No. 44, Price $145 
Three Horse Power. Simplest motorcycle on the 

market. Agents wanted everywbere. Catalog free. THE THOMAS AUTO-BI CO. 
1 45 0  Niagara 8treet Buffalo, N. Y. 

KEROSENE OIL ENGINES 
Marine Stationary 
Portable. 

NO DAN GER, M!Lximum Power, Lightest Weig-ht, Simple, Reliable, Economical. No Batteries, Self iguition hy Compression. Full } Guaranteed. ·Write for Catalogue P. 
1\1. W"'No charge for parking. 
I nt e rnat i o nal 0 1 1  E n g i n e  C o .  
3 8  M u r ray St" N .  Y . ,  U .  S .  A.  

Marine 
Engines 

Skillfully designed and  welJ 
buIlt. Single lever cont.rol, com­
bining automatic carburettor 
with sp�rk advance. Develops 
wide speed range and reliability 
under most trying conditions 
Sizes 3 t0 60 h. p. 8ehd for catalog. 

CHAS. J. JAG E R  CO . 
2 8 1  Fran k l i n ,  cor.  Batterymarch St. ,  

Bosto n ,  Mass. ---

A Home=rIade lOO=Mile 
Wireless Telegraph Set 

MUNN & COMPANY 
Publishers of SCIENTIFIC AMERICAN 

361 Broadway, New York 

Adding and multiplication machine. S. de 
Gomila . . . . . . . . . . . . • . . . . . . . . . . . . . • • • • • •  saa, DGO 

Adding' machine cabinet, A. Hendricks • • • • • •  83:{, !127 
Alloy, G. :F'. Allen . . . . . . . . . . . . . . . . . . . . . . . .  834,OnO 
Amusement apparatus, L. B. May . . . . . . . .  834 ,016 
Amnsement apparatus, puhlic. B. De Mantz. 8R3,HZl 
Amusement device, O. Henrichsell • • • • • • • • •  834,055 

Read SC IENTIFIC AMERICAN SU PPLEMENT 1605 for a 
thorough , clear description, by A. Frederick Collins, of 
the construction of a IOO-mile wireless telegraph outfit. 
Numerous. adequate diagrams accompany the text. 
Price 10 cents by mail. Order fr0ID your neWSdealer, or 
from 

MUNN & CO., 361 Broadway, New York 

NOVEMBER 3, 1906. 

Handiest Machi ne in the World is the 

•• LITTLE WONDER " 

WAT E R  M OTO R 
The original fancet water motor and 
only 011(1 out of the toy class. Fits any size or ::>tyle of faueet. Our line of remarkahle household attachments for this motor in auditio!l to Itt! uni­
"ersal utility in grilluing, sharpen­ing, pol lshillg, cleaning and light power purposes consists of 

Hydro-Massage a pertect mechani­cal viln'ator for faeial massage, the only one adapted, because of its price, efficieuey, and simplicity, to home 
use in your own bath-room. 

J[ome Bottle Washer. Perfect for cleaning bottles, tumblers, lamp chimneys, etc. 
ltIagic Egg Beater, a self-opera­ting- egg beater of remarkable merit. 

AutOlnatic Brake, perfectly govern-
�:oif:g 0f.�::,t\O! �;n�il���:�r�!�fln�r�rn��r ���o��J'li�;��a:�:��d 20 other usoful accessories. Write to-day for free booklet. Beware of 
cheap imitations. 

Warner Motor Co . .  I nc.,  Dept. 1 5 , Flat I ro n  Bldg .. N. Y.  

}'or lise i n  Offices, Banks, Schools, etc. 

There's Nothing "Just as Good' See that your papers are fastened together securely by using Wash burne'� Patent Adjustable 
" 0 K "  PAPER 

• • FASTENERS 
The h O. :K." has the a(hnntage of a tiny but mighty, indestructi_ 

ble piercing point, which goes through evl:'ry shc(\t., co-acting 
with a small pt'oteciing slee\'e, to bind and bold WIth a imll­
dog grip. No slipping. Ilandwme. Compact. Strong. 
Easily Imt 011 or taken off with the thumb and finger. Can be 
used r(\pentNtly, and 1.l1(1), always wo!,I{. Made of brass. 
Three sizes. .Put up in brass hoxes of tOO Fasteners each. At aLl enterprising Stationers. SemI tOe. for sample box of 50, 
assorted sizes. Booidet free. 

Liberul discount to the trade. 
JA�IES V. W A8I1BURNE, Mi·r. 

Syracu�c, N. Y • 

F or 1I00De, Store and Street 

'Ve also manufactUTe Table Lamps, Wall Lampfl, Chandeliers, Street Lamps, Etc. 100 Candle Power seven 40urs ONE CEJ\'T. No ""Ticks , No Smoke. No Odor. Absolutely safe. THEY SELL AT SIGfTI". , Ex�lusive territory to good agents. @�Write for catalogue and.prices. 
Chi�290 Solar Light Co. Dept.G, Ch icago 

Most economical. reliable and If you have running watEr the 
engines win elevate 3:) feet for 
each foot� fall ohta:i.nable from 
spring, brouk. or river. de­
livered to any dIstance. 
Write for catalogue. 
N iagara Hyd rau l i c  E n g i n e  Co. ! 

140 N as�8u st.., N. Y. 

T�is m�chine is the regular. h!llld machme SllP­phed WIth a power base, pIllIon, countershaft, etc., and can be worked as an ordinary power machine or taken from its base for"llse as a hand machine. Length of pipe handled easily in small rDom. Illustrated catalogue -price list free on application. 
T H E  C U R T I S " C U R T I S  CO . •  

6 Garden St., BRIDGEPORT, CONN. 
The A. Rosenberg F an cet Mot.or runs hI the proper direction for grinding and polishing. Is 5 inches in di!llllder with a 4 1�2 ineh wheel. Polishcr on one siue and the O"rindef 
on the other. Anv kind of chuck can be screwed on th"'e spin-d.� ends-for h?us�holu us�, for dentists, for jewelers, etc. I Pnce ot motor IS $;).00. RIght and left-hand l'hucks, each 25 cents. No wrench or other tool re(juired to take the wheels or chucks off. Iuterchaup:eahle bearings only 25 

l i ���;�r���d iJ�\���O�yat�.at le�(i\ol1���;?�r s��ep��:r;hi�� 
C . ht 1906 booklet. Agents w!Ulted. Prices on applICation to oPyrJtfy 'J'IIE A. ROSENBERG MO'J'OR &; l!U'G. (;0. A. RoSENBERG Established since 1894 Baltimore, Md., U. S. A.. 

ELECTRONS AND THE ELECTRONIC 
Theory are discussed by SIR OLIVER LODGE in SCl li:N­
Tn'IC AMRRICAN SUPPLEMENTS 1 428, 1 429. 1 430, 
1 43 1 ,  14:J2. 14:J3, 1434. Price 10 cents eacb. by 
mail. M unn &. Company, 361 Broadway, New York City, 
ann all newsdealers. 

to get a t  everything without 
Q"'W.l"UIUI< anything . No fatigue 

n packing and unpacking. Light, 
stron g , roomy drawer s . Holds as 
much and costs no more than a 
good box trunk. Hand-riveted ; 
strongest trunk m ade. In small 
room serves as chiffonier. C. O . D, 
with privilege of examination. 

2c. stamp for Cata.log. F. A, STALLMAN, 61 W. Spring St., Columbus, O. 

Giving Moving Picture Shows, 
Free Catalog. 

:i!:'U.5e:n.e Cli:n.e, 
Dearbom & Randolph Sis • •  ChicagD. ---------- - ------ - ----

SNAPS 
The Snap for the repair and assembler. 

Exit Tire Association. Another snap. 
Will remove to onr n ew establishment. 
Again a snap. Write for snaps. 

Neustadt Automobile and Suppiy Co. 
826=830 S. 1 8th St. ,  St. Louis, no. 

WELL DRIL�ING 
Machmes 

Over 70 Aizes and styleR, for drilling either deep (I f  
Shallow wells in UIly Kind of soil or rock, MOUnted 

on wheels or on si l ls. With engines or 110rse powers. 
Strong, sirnple and durable. Any mechanic can 
operate them eaRily. Rend for catalog. 

WILLIA1US BltOS • •  Ithaca, N. Y. 
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S5.00 cash, 
Sl.OO per mo. 

PRICES RIGHT 
GOODS R IGHT 
COND ITIONS 

R IGHT 
IT'S ALL RIGHT 

Let us send 
you Watch or 
Ring. s h o w n  
upon terms in� 
dicated. Remit 
first payment 
with order or 
have the goods 
sent for in­
spection C. O. 
D. first pay� 
ment. balance 
monthly. 

Our A IIraclive 
Calalog FREE. 
Ask for No,p 18 

Gents' 0, F. or 16 size 
or ladies' 6 size plain or 
engraved 20 year gold :filled 
case, with Elgin or Wal­
tham movement. 

$1 2.50 

Tools ! Tools l Tools l 
and all ·you want to know about 
them. Our Tool Catalogue No. 
2'Z is  a cloth·bound book of 950 
pages. If you want to " know 
it all " about Tools you should 
send for this book at bnce 
Sent post· paid on receipt of $1.00 which will be refuhded 
from your first purchase from 
us of $10.00 or over. 

MONTGOMER.Y & CO. 
105 Pulton Street, N. Y. City 

[f so we can SUPPlY you. Ail sIzes 
I D o u n t e d  and " n .n o u n ted. al ways 
kept in Btock. R9member, we make a 
specialtyof sel ec[,in� stones for an spe­
Cial purposes. Send fOr catalogue " I " 
The CLEVELAND STONE CO. 

2d Floor. Wi lshire. Cleveland. O. 

AfcohoI 
Its Manufacture 
Its Denaturization 
Its Industrial Use 

The Cost of Manufacturing Denatur­
Ized Alcohol In Germany and German 
Methods of Denaturization are discussed 
by Consul-General Frank H. Mason in 
SCIENTIFIC AMERICAN SUPPLEMEN'r 1 550. 

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

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

In SCIENTIFIC AMERICAN SUPPLEMEN'r 

1581  the Production of I ndustrial Alcohol 
and its Use in Explosive Motors are 
treated at length , valuable statistics being 
given of the cost of manufacturing alcohol 
from farm products and using it in engines. 

French Methods of DenaturJzation con­
stitute the subj ect of a good article pub­
lished in SCIENTIFIC AMERICAN SUPPLE­
MEN'r 1 599. 

How Industrial Alcohol is Made and 
Used is told very fully and clearly in NO. 3,  
Vol.  95,  of the SCIEN'rIFIC AMERICAN. 

The Most Com plete Treatise on the Mo= 
dern Manufacture of Alcohol, explaining 
thoroughly the chemical principles which 
underlie the process without too many 
wearisome technical phrases, and describ­
ing and illustrating all the apparatus re­
quired in an alcohol plant is published in 
SCIENTIFIC AMERICAN SUPPLEMEN'rS 1 603, 
1 604 and 1 605 . The article is by L. Baudry 
de Saunier, the well-known French autho­
rity. 

In SUPPLEMENTS 1607, 1608, 1609 we pub­
lish a digest of the rules and regulations 
under which the U. S. Internal Revenue 
will permit the manufacture and denatura­
tion of tax free alcohol. 

Any Single Number of the SCIEN'rIFIC 

AMERICAN or SUPPLEMEN'r will be sen t for 
ro cents by mail. The entire set of papers 
above listed will be mailed on receipt of 
$I . ro . 

Order from your newsdealer or from the 
publishers, 

MUNN f& COMPANY 
161 Broadway, New York 

Scientific American 33 1 

Apparel securing device, L. W. Ashley . . . . .  833,909 
Atomizers, ail' pressure supply apparatus 

for, C .  E. Campbell . . . . . . . . . . . . . . . . . . .  834, 185 
Automobile · air brake, Winton & Anderson . .  833,992 
Automobiles, antivibration device for, G .  W. 

Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 833,912 
Balance or weighing apparatus of the pen 

dulum type, P. Frost . . . . . . . . . . . . . . . . .  833, 922 
Bale tie-making machine, W. D. Ferris . . . . 834,050 
Baling press, Shand & Marcus . . . . . . . . . . . . . .  833 , 753 
Bed, couch, R. J. Wagner . . . . . . . . . . . . . . . . . $33, 903 
Bee smoker, E. B. Gladish . • . . . . . . . . . . . . . . .  834, 121 
Belt, rotary, I .  N .  Bate . . . . . . . . . . . . . . . . . . . .  833 ,911 
Binder, loose leaf, T. Owen . . . • • • . . . • • • . •  834 , 1 63 
Block mold, Julian & Brooks . . . • • • . . . . . . . .  833,836 
Block mold, J. A. Gibson . . . . . . . . . . . . . . . . . 834,052 
Block . molding machine, McArthur & 

Springer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  834, 155 
Block Signal system, L. A. Hawkins . . . . .  834, 129 
Board cutter, tongued, J. J. & G. W. 

Schilling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833,942 
Boat, folding or collapSible, I. O. Perring . •  833, 846 
Boats, driving gear of motor, H. C. Brasier 833,769 
Boats, immersion apparatus for submarine, 

E. A. Nilsen . . . . . . . . . . . . . . . . . . . . . . . . . .  834, 1 61 
Boller. See Steam boiler. 
Boiler, H. KelIer . . . . . . . . . . . . . . . . . . . . . . . . . . 834,1 37 
Boiler furnace, P. Jackson . . . . . • . . . . . . • • . •  834,058 
Book cover making machine, C. Lemer . . . . .  834, 011 
Book support, J. Maccal1um . . . . . . . . . . . . . . . 833,887 
Boot and shoe form, J. S. Hansen . . . . . . . . . 834, 053 
Boring and turning mill, J. Rlddell . • . • . . . .  834, 218 
Bottle, M. D. Lyke . . . . . . . . . . . . . . . . . . . . . . .  834, 014 
BottIe filler, T. L. Valerius . . . . . • . . • • . . . . .  833;988 
Bottle opener, J. L. Sommer . . . . • . . . • . . . • .  833. 944 
BottIe stopper, S . Babic . . . . . . . . . . . . . . . . . . . 834,038 
Bottle stopper, milk, E. M. Phillips . . • • . • . •  834,075 
BottIe tool, F. E. Brendel . . . . . . . . . . . . . . . . . 833, 823 
Brake, W. E. McKay . . . . . . . . . . . . . . . . . . . . . 833, 844 
Brake adjuster, C. A. Devenny . . . . . . . . . . . . . 834 , 1 10 
Brake lever, T. H. & J. W. Monahan . . . . .  834, 151 
Brick making machine, J. D .  Luttrell . . . . . .  834,013 
Brick or block and facing therefor, building, 

W. B. Fenn . . . . . . . . . . . . . . . . . . . . . . . . . . 833, 736 
Bricks and the like from plastic material, 

molding machine for forming, G. Brown 833, 952 
Briquet making press, R. Martin . . . . . . . . . .  834, 215 
Broom, C. Weaner . . . . . . . . . . . . . . . . . . . . . . . . 833, 766 
Buckle, cross line, J. B. Carpenter . . . . . . . . .  833,998 
Burial caSing or vault, H. D. Clark . . . . . . .  833,773 
Button, rotary locking colIar, E .  C. Blake . . 833, 867 
Cabinet, revolving kitchen, R. A. Clements . 833, 775 
Caissons, etc . ,  construc�lon and Sinking of, 

D. E. Moran . . . . . . . . . . . . . . . . . . 833,791, 833, 792 
Camera, H. W. Locke . . . . . . . . . . . . . . . . . . . .  833, 885 
Camera, W. H. Wallace . . . . . . . . . . . . . . . . . . 834, 089 
Camera plate hQlder attachment, H. W. 

Locke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,886 
Cameras, rolIer blind for photographic, E. 

Brauburger . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833 ,916 
Can screw top, E. M. Hallbauel' . • . . . • • • . . .  834, 125 
Cans, screw top for syrup'" ffnd other, W. 

J. Chambers . . . . . . . . . . . . . . . . . . . . . . . . . .  834, 190 
Cane unloading and feeding apparatus, F. 

H. AlIen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833, 819 
Car, dumping, W. W. Wallace . . . . . . 834,090, 834,091 
Car fender, H. Thiele . . . . . . . . . . . . . . . . . . . . .  833,946 
Car J.

ra:ee:ar�lD� • .  
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.
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O�: 834, 103 Car, low side metal gondola, E. I. Dodds . ,  834,004 

Car, mining, E.  I. Dodds . . . . . . . . . . . . . . . . . . .  83"4;003 
Car, motor, . M. Fischer • . . . • • . • • . . • • • • • • • • •  834, 007 
Car stake, R. V. Sage . . . . . . . . . . . . . . . . . . . . .  833,976 
·Car stake, combination, R. V. Sage . • . . • . . .  833, 978 
Car stake, extensible, R. V. Sage . . . . . . . . . .  833, 975 
Car stake, extension, R. · V. Sage . . . . . . . . . . . 833,977 
Car underframe, metallic, E. I. Dodds . . • . • •  834,005 
Carbureter, J. C. Smith . . . . . . . . . . . . . . . . . . . 834,029 
Card holding device, show, G. P. Kato, Jr. 833, 743 
Carousel, . J. C. Reckweg . . • . . . . . . . .  , . . . .  834, 166 
Carpet holding frame, G. W� Stickle . . . . . . .  833,901 
Cash register, J. P. Cleal . . ..l . . . . . . . . . . . . . . .  833 , 826 
Cash register, check and __ printing, J. 

P. Cleal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833, 825 
Casks, barrels, and the like vessels, appa­

ratus for washing and cleansing lined, 
H. C. Russell . . . . . . . . . ' . . . . . . . . . . . . . . . .  833 , 751 

Catamenial garment, S. G. SchilI . . . • . . . . . .  833, 849 
Cement and manufacturing same, mag-

neSium, W. Jeroch . . . . . . . . . . . . . . . . . . . .  833, 930 
Cement brick molding machine, G. Brown . . 833, 953 
Cement producing apparatus, R. C. Car-

penter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833,918 
Centrifugal separator, P. K. Nielsen . . . . . . •  834 , 01 8  
Centrifugal separator, J. J. Berrigan . . . . . . .  834,043 
Chair and trousers press, combined, G. W. 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  834, 083 
Chalk line holder, A. N. Crawford . . . . . . . . . . 833, 920 
Channeling machine, W. PrelIwltz . . . . . . . .  833,938 
Cherries or the like, machine for pitting, 

G. W. Kiefer . . . . . . . . . . . . . . . . . . . . . . . . .  834,0 64 g��,::l. c"sV:;!' &;
tt
:,e�'i{

o
pp��: . . . . , . . . .  , • .  , 834,092 

Clamp, D. Swope . . . . . . . . . . . . . . . . . . . . . . . . . . 833,945 
Clothes drier supports, device for securing 

goods upon and removing the same from, 
W. M. Barnes . . . . . . . . . . . . . . . . . . . . . . . .  833, 910 

Clothes pin, Lanclaux & Saumur . . . . . . . . . . .  834,210 
Clutch, C. O .  Snyder . . . . . . . . . . . . . . . . . . . . .  833,982 
Clutch device, A. Pentecost . . . . . . . . . . . . . . •  834, 021 
Coal, v·ertical retort for the destructive dis-

tillatIon of, Woodall & Duckham . . . . . . . 833, 861 
ColIee mill, A. E. Bronso , Jr . . . . . . . . . . . . . 834, 105 
Coil spring trap, J.  Dawkins . . . . . . , . . . . . . . .  833, 827 
Collar, horse, W. B. Estes . . . . . . . . . . . . . . . . •  834, 1 1 5  
Colter, T. Machla . . . . . . . . . . . . . . . . . . . . . . . . . 833,789 
Concrete block machine, W. S. Barker, 

reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,542 
Concrete structures, mold for, J. Preston • • •  833, 894 
Condiment holder, J. B. Williamson . . . . . . • .  834,096 
Conduit, underground, ·H. B. Clamp . . . . . . . .  833,870 
Confection forming and wrapping machine, 

D. T. Igou . . . . . . . . . . . . . . . . . . . . . . . . . . . 833,785 
Confection forming machine, D .  T. Igou . . • •  833, 786 
Conveyer. F. L. Clark . . . . . . . . . . . . . . . . . . . . .  833, 774 
Conveyer, elevated, J. W. Cooper . . . . . . . . . . 834, 194 
Cooking apparatus, V. W. Blanchard, 

834,222. 834, 224, 834,227 
Cooking apparatus, steam, Y. W. Blanchard 834,225 
Corn husker, S .  A. Dillavou . . . . . . . . . . . . . . . . 833,735 
Corn popping machine, W. Ryan . . . . . . . . . . . . 833, 899 
Cotton chopper, R. A. Stuart . . . . . . . . . . . . . .  833,855 
Cotton chopper, H. T. Johnson . . . . • . . . • • . . . .  834,059 
Cotton elevator, C. G. Graves . . • • • • • • • • • •  833,740 
Counter stilIener. A. E. Aagaard . . . . . . . . . . 833, 862 
Crustacea trap, R. M. Franklin . . . . • .  , . . . . .  833,737 
Crutch, E. X. Jones . . . . . . . . . . . . . . . . . . . . . . 834,205 
CulI holder, C. J. Warwick . . . . . . . . . . . . . • . .  833, 859 
Cultivator. J. Clare . . . . . . . . . . . . . . . . . . . . . . .  833,731 
Current controller, alternating, D. Larson . . 833 ,968 
Current motor, alternating, C. A. Ablett . . . 834,098 
Curtain fixture, H. E. Keeler . . . . . . . 833,837, 833, 838 
Curtain suspension hook, J. Carr . . . . • • . . . . . •  834, 188 
Danger signal , B .  S . Miller . . . . . . . . . . . . . . . . 833,935 
Decoy, F. J. Johnston . . . . . . . . . . . . . . . . . . . . . .  833, 966 
Delivery machine, coin freed automatic, A. 

Marsden ' "  � . . . . . . . . . . . . . . . . . . . . . . . . . .  833, 888 
Dental structures, forming, J. A. Lentz . . . .  833, 883 
Dishes, machine for decorating, C. E. Bell . .  834, 181 
Door check, double acting, O. C . Rixson . . •  833, 940 
Dough , etc. , apparatus for molding, shaping, 

and compressing, J. Callow . . . . . . . .  , . .  833,824 
Draft equalizer, N. Sullivan . . . . . . . . . . . . . . .  833 .984 
Draft equalizer, E. Fryslie . . . . .  , . . . . . . . . . .  834, 117 
Dredges, cutter head for suction, J. F. Oll-

rich . . . . . .  . . .  . . . . .  . . .  . .  . .  . .  . .  . .  . .  . .  . . .  833, 797 
Dress preserver, B. Trenckmann . . . . . . . . . . . 833 , 948 
Drill, J. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . 834, 153 
Drill jig, B. T. Burchardi . . . . . . . . . . . . . . . . .  833,917 
Drilling tool, A. C. Shuster . . . . . . . . . . . . . . . .  834 , 1 67 
Drive mechanism , G. W. King . . . . . . . . . . . . . 833,839 
Driving mechanism, variable speed, R. M. 

Ruck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833, 974 
Duplicator, rotary, J. Steel . . . • . . . .  833, 853, 833,854 
Dye, green antbro'luinone, R. E. Schmidt, 

reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,548 
Egg tester, I .  E. Lewis . . . . . . . . . . . . . . . . 833, 788 
Electric apparatus, vapor, 0. P. Steinmetz . 834, 1 72 
Electric motor, P. J. Collins, reissue . . . .  12, 543 
Electric switch, L. A. Hawkins . . . . • .  , . . . . •  834, 128 
Electrical apparatus, making coilS for, E. 

L. Aiken . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 834,220 
Electrical controller, D. Larson . . . . . . . . . . . 834,010 
Electrical resistance pyrometry, E. F. 

Northrup . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 834 , 1 62 
Electrical selecting appliance, C. E. Scrib-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833, 805 
Electromagnet, H. H. Hanseo . . . . . . . . . . . . .  833,741 
EIlIpsograph, J. L. Perkins • . . • . • • • • • . . . •  833, 892 

tr�at the revolver as roughly or carelessly as you please-it can 't go off until 
you· intend it should-if it's an Iver Johnson Safety Automatic Revolver. 
The firing pin can't possibly transmit concussion-until you pull the trigger clear 
back. That's what makes it safe. H�re's why it makes you safe. The 

I V E R  J O H N S O N 
SAFETY AUTO M AT I C  R EVOLVER 

hits the " mark " when that " mark " !Dust b e  hit. Scientific design and per­
fect workmanship make It wholly effective-every time. 

Iver Jobnson Safety Hammer Revolver l iver Johnson Safety Hammerless Revolver 
3·inch barrel, nickel-plated, 22 rim fire 3-inch barrel, nickel-plated finish, 32'38 
cartridge, 32-38 centerfire cartridge, $5 center fire cartridge, - - - $6 

For sale hy Hardware and Sporting Goods dealers everywhere, or sent 
prepaid on receipt of price if your dealer will not supply. Look for the 
owl's kead on grip and our name o� barrel. 

lVER JOHNSON'S ARMS AND CYCLE WORKS, 170 RlverSt., Pitehburr, Mass. 
New York : 99 Chambers Street. Pacific Coast Branch : P. B. Bekeart Co., !2330 Alameda. Avtlnue, Alameda, Cal. Europe j Pickhuben 4, Hamburg, Germany. 
Makers of Iver Frame Bicycles BDd Iver JODD80� 

ShOt8'UDS. 

Do lOll Want Dooa IDfOIDlatlon GItean ? 
Write to us and we will refer you to a SCIENTIFIC AMERI­

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

men who stand foremost in modern science and industry. 
Each SCIENTIFIC AMERICAN SUPPLEMENT costs only 10 cts. 

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

nothing. 
Act on this suggestion ! 

M U N N  & CO M PA N Y  

The World 
THE MAN 

36 1 B roadway, New York 

Makes Way for 
WHO KNOWS 

and knows that he knows. In every big business hlluse, when a perplexing question arises, there 
is some man who is sent for as the man who knows. It may be worth thousands of dollars to you 
to be the man in your house. With a set of The New international Encyclopredia, together with 
the book of stndy courses that comes with it, you can so thoroughly inform yourself on any of 
100,000 subjects, that when any question comes np you will be able to answer it anthoritatively, 
positively and correctly. Mismformation or hearsay is dangerous, With 

The New Interna.tional 
Encyclopa.edia. 

for your authority, you stand lipon solid gronnd. You can repe",t its statements without reserva­
tion, qualification, quotation marks or fear of having to " back down. "  Many men have won pro­
motion and high positions simply b:y being able to answer at critical times questions that baffled 
their superiors. 'rhe New InternatlOnal �ves information abont your business that years of ex­
perience will never supply. 'rhe authOrItative position of The New International Encyc10predia 
has been won by the thoroughness and scrupulous care for fact of its eminent Editors-iu-Chief : DANIEL COIT GILMAN, LL.D. ; HARRY THURSTON PECK. Ph.D . , L.H D. , and FRANK MOORE 
COLBY, M.A. ,  assisted by 400 of the foremost scholars and experts in the conn try. In The .... 

New International you get an encyc10predia marvelously simple in arrangement, one that ...
. 

is practical and one that will help yon in the office or factory. Its moderate price and .... .... :\ " 
our easy payment plan places this work thin your reach. . i:\Y' c:{' ,,}o":. 

20 VOLUMES 6 000 PAGES i:\��."o<f,<!-<>· .. l" "  • � '\.� ��0� 100,000 SUBJECTS 7,000 ILLUSTRATIONS ���,��.!�;!� o 
To lear? m o re

f
about t h i s  work,  lei U

t
� Send yo u two � nterest i n g  and  usef u l  books free � �4."'" 

o
� �o" �<... . ........ 

One tS our amous 2s-cent Ques ton Book, whtch contains every-day ques- ¥"'" v �40 �'t1 � 
tions you ought to k n ow how to answer, bnt half of which yOU probably � .., " .... '¢ .... cI>'Z<>�t<.·' 
cannot answer off-hand. Shows the usefulness and practicability of . .... I\� " .• ' 

the foremost encyclopredia in existence. � ,... 'b ",," 
.... 

The other book contains I?ages descriptive of The New Interna- � ... "" � ...... ..' 
tional Encyclopredia, speCImen pages, fac-simile illustrations �� .� �.,.".;".,.o'" ....

. 
. .... 

from The New Internabonal, showiug the work's scope, and � 't1a? ....
.. ...

... 
.' 

�:r:::a�trJu'f!�;ri:in�tiai��;e��ft���. 
secure this great �.(>' ," .

............

.

...................
.
..

.

. 
.... 

.

.

. 
::: 

..........
. . 

It will take you less than a mmute to fill in the cou- � '#� .f\., ,,,< ........ 

. ... . 

��bie t!,,:!�� and you will receive at once these val- +� G���t �.,o 
...........

.
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.
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.

.

.

.
.

.

.

. :::::::;: 
Dodd, Mead & Co., Publishers 

... �t��� ��' .......
..

....... ······::::::::··:::::.:�:· �.,o .7��> 372 Fifth Avenue, New York r' '\l "",:,,il' .' <&,,,� .. __________________ : G��� ��o.;;p� +'!><S" ot.c,-v. � .... #' ��� t:r;"41 



G E NT LE M E N  
WHO DRESS FOR STYLE 

NEATN ES S , A N D  COMFORT 
WEAR THE  IMPROVED 

BOSTO 
GARTER 
T H E  RECOGNIZED STANDARD 

�The Name is �:::�d on eve�� 
�h"p� 

. 
CUS

. 
H ION  

BUTTON 
C LAS P 

L IES FLAT TO THE LEG-N EVER 
S LI PS, TEARS NO R UN FASTEN S 

GEO. FROST CO. ,Makers 

Boaton,MaBB., U. S.A.  

VISIBLE 

WRITING 

The typewriter that will produce faultlessly 
written letters at the highest rate of speed and 
with the greatest economy of repair, is the 

UNDERWOOD 
because UNDERWOOD perfection and sitn­
plicity of mechanism really exist-they are there 
in the machine itself - you can see and 

understand the whole construction of an 
UNDERWO O D. We want to show you. 

Demonstrators everywhere-drop a post-card to 

UNDERWOOD TYPEWRITER CO. 
241 Broadway, New York. 

PORT ABLE CONCRETE 

Block Machine 
Ambitiou s young men can start 

fine business, immediately profita­
ble, easily expanded 

Bl ocks cost 6 cents to make. sell 
for 18 cents. One man can make 
200 blocks per day. Whole outfit 
costs $125.00. 

Sand,  water and Portland cement 
only materials reqnired. 

Sent on, tr'ial. 
T H E  PETTYJ O H N  CO.  

6 1 5  N .  6th St . ,  Terre Haute,  I n d .  

T H E E U R E K A  C LI P  
The most usefu: article evPtr invented 

���:'h�Ji��¥�8�iu(f�g��:PEf:I��!�S�OI���: 
ance Companies and business men gen­
erally. Book markel' and pap€ r eli p. 
Does not mutilate the paper. Can be 
used repeatedly. In bt)xes of 100 for 25c. 
'1.10 be had of all booksellers. stationers 
and notion dealers. or b y  mail on receipt 
of price. Sample card, by mail, free. Man· 
ufactured by () OIlHolidated �afety 
Pin Co • •  Box 121 . 8loDIIItield. N. J .  

" Economo " Emery Wheel Dresser 
�I:u� 12 in. � .. f-� -� 

Made of 

-. . � ��'e����= 
EcolloJllo h()ombiIlBtlon" �:'�:S�:Ck I!ll:::�� 

Will true or shape any 
whee! except the very 
hard and earborundum. 
The " Combination " is 
the t o u g h i n g  tool 
placed in the hanule 

end of "Economo." Send for circular. Dresser sent on 15 days' trial. 
IN'fERNA'l'IONA_L SPI<�UIAL'l'Y CO., 360 Holden AYe. ,  Detroit, DIich. 

The Genu ine  
Armstrong's 

STOCKS 
and  D I ES 

Acknowledged to be the best. Different sizes and 
capaCities. Write for catalog. 

THE ARMSTRONG MPG. CO. ,  Bridgeport, Conn. 
New York Office, 139 Gentre Street 

STUDY High Grade INSTRUCTION By CORRESPONDENCE 
LAW }'onrleenth \'(!.u· 

Prepares for thE' bar of any St:tle .  
Impl"OvE'rl method ot instruction, eotn · 

bining the 'fext.Book, Lecture and Case Bo(·k 
ll1etho,ls. Approved by the belleh and bar. Thne 
('otlr�es . ('ollege, Post-Graduate and Business Law. ���"'00'l. 
Uniform rate of tuition. Send for Catalog. 
Chte,ag'o (Jorres})ondence School ot· Law 

Reaper Bloek. Chieago 

Scientific America.n. NOVEMBER 3, 1906. 

Engine reversing mechanism, compound, B. 
B. Petsche . . . . . . . . .  " . " . . •  ; . . . . . . . . . .  833, 937 

Engine steering device, traction, Hall & 
Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833.783 

Etching machine, R .  C. K roll . . . . . . . . . . . . . .  834, 144 
Exea va ting machine buckets, cleaner for, 

H .  Pike . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,749 
Face protector, A. Hendricks . . . . . . . . . . . . .  833,926 
Fare register, C. E .  Gierding . • . . . . .  834 , 118, 834 , 1 1 9  
_Fare register bell mechanism, C.  E .  Gier-

ding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  834, 120 
Fence clamp, A. Brant . . . . . . . . . . . . . . . . . . . . 833, 821 
Fence posts, apparatus for making, G .  A .  

Le Fevre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833.882 
Fencing dropper, J;J. R. H. Edkins . . . . . . . . . 8;-34, 1 1 4  
Fertilizer distributer, M. Williams . . . . . . . .  S3,S,815 
!1"'irearm, magazine, E .  H . Risley . . . . . . . . . . .  8:10, 803 
Firearm, magazine, J. lIf. Clough . . . . . . . . . . .  833, 872 
Firearm, magazine, E .  H .  Risley . . . . . . . . . . .  833, 898 
Firearm sight. J. Windridge . . . . . . . . . . . . . . .  833, 905 
Firearms, foresight for, D. B. Kokotovic . . .  834, 143 
Fish line guard, E . W .  Hildreth . . . . . . . . . . .  834,056 
Fish line reel. W .  E .  Marhoff . . . . . . . . . . . . . . 833, 842 
Floor, A. G. Pierce . . . . . . . . . . . . . . . . . . . . . . . .  834.023 
Flue cutter. W. McCormick . . . . . . . . . . . . . . . 833, 843 
Fluid pressure reducing or regulating appa-

ratus, F .  Kaeferle . . . . . . . . . . . . . . . . . . . . 834,060 
Fly and other insect catching device, P. W. 

Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 834. 039 
Friction top can, W. J.  Chambers . . . . . . . . . .  834, 191 
�'l'Uit grading machine. lIf. E. Wettenhall . . 833,991 
Fruit picker, F .  Kaufmann . . . . . . . . . . . . . . . . 834,207 
Fuel, compound for manufacturing artifi-

cial. G .  D.  Platt . . . . . . . . . . . . . . . . . . . .  833, 801 
Fuel .economizers, header for, A. H. Black-

burn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833. 914 
Jj�urllace grate, · S .  G .  'l'ibbs, et al . . . . . . . . . .  833,807 
Game and apparatus therefor, J .  W. Culp . . 833,779 
Game apparatus, E .  Bawden . . . . . . . . . . . . . .  83:3, 725 
Game apparatus, J.  E. Heron . . . . . . . . . . . . . . 834 , 1 3 0  
Garment snpllorter, I .  Housel . . . . . . . . . . . . .  8��3.928 
Gas analysis, apparatus for, A .  Bayer . . . . . .  834,040 
Gas generator, G .  Cothran . . . . . . . . . . . . . . . .  834,109 
Gas meter, Weir & Henning . . . . . . . . . . . . . . . 834,093 
Gases in the sulfite process, recovery of 

valuable, E. Morterud . . . . . . . . . . . . . . . .  833,936 
Gate. G .  W. Crosby . . . . . . . . . . . . . . . . . . . . .  833.732 
Gate, J. I�. Eader . . . . . . . . . . _ . . . . . . ' "  . . . . .  834 , 1 1 2  
Gear, reversing a n d  speed changing trans-

mission, J.  Redding . . . . . . . . . . . . . . . . . . 833, 802 
Gear, . transmission, O. W. Davis, reissue . .  12, 544 
Gparing, 'V. D. Rundlett . . . . . . . . . . . . . . . . . . 833,848 
Gin roll board and feeder, W. P. Weld . . . .  834, 176 
Glass blowing apparatus, F .  S .  Lewis . . . . . . .  834,012 
Glass drawing and shaping machine, A. 

Raspillalre . . . . . . . . . . . . . . . . . . . . . . . . . . . .  834 . 1 65 
Gluing machine, P. Kosboth . . . . . . . . . . . . . . . 834,066 
Gold pxtracting apparatus, J .  A. Comer . . . .  833,999 
Grain heater, H. F. Pietsch . . . . . . . . . . . . . . . 833, 847 
Granular and like material, means for caus-

ing the movement of, S. G. Stevens . . . . 833,761 
G rate bar, P.  McNa 19hton . . . . . . . . . . . . . . . . 833,845 
Grate opel'ating mechanism, Thow & Nisbet 834, 174 
Grate, rocking, T. E .  Martin . . . . . . . . . . . . . .  833,934 
Grinding machine, A .  Johnston . . . . . . . . . . . . 833,787 
Grinding wheels, means for� truing, G . E. 

Metcalf. reissue . . . . .. . . . . . . . . . . . . . . . . . 12,546 
Hammer. H . C .  Lyon . . . . . . . . . . . . . . . . . . . . .  834,149 
Hammer, pneumatic, 0' .  T. Carnahan . . . . . . . 834,187 
Hammers, work holder for power, H. C. 

Lower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833. 969 
Hand wheel. F.  A. Law . . . . . . . . . . . . . . . . . . . .  833,933 
Harness, J. S.  McCants . . . . . . . . . . . . 834, 156, 834. 157 
Harness pad, C. H. Grings . . . . . . . . . . . . . . . . .  834. 201 
Harrow, disk, G. F.  Maiers . . . . . . . . . . . . . . . .  833,841 
Harvesting machi'ne,  corn, 'V. H .  Tilson . . .  833,986 
Harvesting machines, etc . ,  conveying or 

forwarding mechanism of,  D. Cave . . . . .  834,046 
Hf'ud rest, R. F.  Truslow . . . . . . . . . . . . . . . . . .  833,987 
Heat into work, converting, H .  L. Doherty . 834, 006 
Heating apparatus, gas, V. W. Blanchard . .  834, 228 
Heating system, A.  G . Pau! . . . . . . . . . . . . . . .  833,891 
Heel. boot and shoe, W. H .  Taylor . . . . . . . . 834,085 
Hinge, Dunn & Jennings . . . . . . . . . . . . . . . . . .  834, 1 1 1  
Hinge, gate, A .  A.  Adams . . . . . . . . . . . . . . . . .  833.818 
I-linge, screen door,  J. DiehL . . . . . . . . . . . . . . .  833,734 
Hinge, spring, H. W. Steele . . . . . . . . . . . . . . .  833, 852 
Hoisting apparatus" C. W. Hunt . . . . . . . . . . . 833,929 
Hoisting apparatus, W. S.  Bradshaw . . . . . . . 83a,994 
Holdback, J. O .  Licey . . . . . . . . . . . . . . . . . . .  833. 884 
Horse bit, W. K ronheim . . . . . . . . . . . . . . . . . .  834.2:�6 
Horse detaching device, R. J. Ellis . . . . . . . .  833, 959 
Horseshoe call.;:, detachable, G .  Binder . . . . . .  834, 183 
Hose, J.  S.  Patterson . . . . . . . . . . . . . . . . . . . . .  834,074 
Hose supporter clasp, H. Binney . . . . . . . . . . . 834. 044 
Hydrocarbon burner, E. C. Kahn . . . . . . . . . . .  8:14.061 ; 
Hydrocarbon burner, J. �'. Higgins . . . . . . . . . 834.203 
Ice cream freezer, T. J. Fegley . . . . . . . .  834, 1 98 
Ice creeper, H. T. Kaho . . . . . . . . . . . . . . . . . . 834. 062 
leing machine, P. S.  Guilford . . . . . . . . . . . . . .  834 . 1 24 I Inhaler, Y. Q. Caldwell . . . . . . . . . . . . . . . .  834, I 84 , 
Injector, L. E. Hogue . . . . . . . . . . . . . . . . . . . .  834 , 1 33 . 
In&ulator, F. J. Grant . . . . . . . . . . . . . . . . . . , .  833, 877 
Insulator, high potential, L. Steinberger . . . . 834, 084 
.Tack. See Wagon jack . 
Kitchen table. combination, W. C. Steers . . . 834.171 
Labeling machine, bottle. A. Hanke . . . . . . . .  834. 126 
Labeling machine, can, Rexroth & Gaynor . . 833,896 
Lacing catcb or hook, C .  F .  Brandt . . . . . . 833.915 
Lamp and lantern, C .  Bergener . . . . . . . . . . . .  833.951 
Leaching tank, C.  Voelker . . . . . . . . . . . . . . . . 834,088 
Leather with coal tar, treating, L. H . 

I,'raneis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  834,199 
I�enses, centering, A. Pellow . . . . . . . . . . . . . . 834,020 
Level, spirit, Hicks & Franey . . . . . . . . . . . . . .  834 , 1 32 
Leveling rod. W. L. E. Keuffe! . . . .. . . . . . . . .  833, 880 
Locomotive lubricator, J. F . McCanna . . . . . .  8a3. 889 
Log loader, portable, J.  R. McGitl'ert . . . . . . . 833.794 
Log loading machine, J.  R. McGiffert . . . . . .  833. 748 
Loom , filling replenishing, J.  Northrop . . . . .  833,7H6 
Loom friction let-off, M. O .  Steere . . . . . . . . . 834. 170 
Loom, haircloth, G. S. Cox . . . . . . . . . . . . . . . . . 834,000 
L\oIbricating machine tools, means for, 

Kearney & Trecker . . . . . . . . . . . . . . . . . . . 834,063 
Lubricator. See Locomotive lUbricator. 
Lubricator, C .  E .  McCaffrey . . . . . . . . . . . . . . .  834, 008 
Mail box, II. Terstegge . . . . . . . . . . . . . . . . • . .  833,856 
Mail box, L. W. Homire . . . . . . . . . . . . . . . . . .  833,879 
l\lail box signal lock, Patterson & Wiseman 833,798 
Mail marking machine, W .  J.  Sheetz . . . . 833. 754 
)Vlail Signal, P. A.  Gordon . . . . . . . . . . . . . . . . . 834, 122 
l1ar'king device, W. B. Aycr . . . . . . . . . . . . . . . 833. �20 
Marking device. R. L. Herman . . . . . . . . . . . . . 833,964 
Match L B. Weissbrod . . . . . . . . . . . . . . . . . .  834. 094 
I,latch ' safe, T .  A .  Hazleton . . . . . . . . . . . . . . . .  833 .925 
Matrix truing apparatus, H. C .  Hansen, re-

issue . .  . . . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  12,545 
Measuring leather, etc . ,  instrument for, 

Robertson & Delaney . . . . . . . . . . . . . . . . . .  833.941 
Meat roasting device, C.  Mannheim . . . . . . .  833,970 
Metal working machines, feeding mechan-

Ism for, G.  L. Brownell . . . . . . . . . . . . . . .  833,770 
Metals from ores, apparatus for separating, 

R. K . Evans . . . . . . . . . . . . . . . . . . . . . . . . . 834,233 
Milking animals, apparatus for mechanic-

ally, C .  S .  Padfield . . . . . . . . . . . . . . . . . . . 833, 890 
Millboard making machine, W. Sillman . . . 833. 806 
Miter box, 'V . . J. Parsons . . . . . . . . . . . . • . . •  834,073 
Mitering machine, W. C .  Kantner . . . . • . . . .  8B4,206 
Mixing machine. W. Miles . . . . . . . . . . • • . . . •  833,790 
Mold, F .  M. White . . . . . . . . . . . . . . . . . . . . . . . .  833. 8 1 4  
::\lotor control, automatic, S.  H .  Libby . . . . 834, 147 
:\Iotors, apparatus for operating reciprocat-

ing hydrauliC, A. H . Johnson . . . . . . . . . .  833.931 
Mower. lawn, G . H .  B ryan . . . . . . . . . . . . . . . .  833,996 
Musical instrument, mechanical, G. P. 

Brand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833, 995 
Musical instrument or player, automatic, 

P. B .  Klugh . . . . . . . . . . . . . . . . . . . . . . . . . 833,967 
Musical instruments, machine for perforat-

ing paper and metal sheets for use in 
playing. W. W. Colley . . . . . . . . . . . . . . . . 834, 193 

Nailing implement, J. Malmgren . . . . . . . . . . 834,214 
Needle, tape, G .  B .  Payne . . . . . . . . . . . . . . . . 833,799 
Nuts, ball bearing gland for packing, 

W. W .  Hicks . . . . . . . . . . . . . . . . . . . . . . . .  833 . 784 
Oar. bow faCing, W. C . Case . . . . . . . . . . . . . .  833,730 
Ore separator and classifier, magnetic, 

G .  H .  Waring . . . . . . . . . . . . . . . . . . . . . . . 884,175 
Ornament making machlne, C. A. Maddox . 834,213 
Oven.  cooking. J.  McGuire . . . . . . . . . . . . . . . . 834. 1 5 9  
Oven. cooklng. V. W. Blanchard . . . . . . . . . . 834,231 
Packing. metal.  R .  Kube . . . . . . . . . . . . . . . . . . 833,932 
Packing. stuffing box . S. M. Guss . .  833,961, 833.962 
Panlook. S. R. Slaymaker . . . . . . . . . . . . . . . . .  834. 027 
Pan stand. detachable. N. H. C. Plh! . . . . . .  833, 800 
Purer box, F. Knobeloch . . . . . . . . . . . . . . . . . •  834,142 
Pappr box maehine, J.  H .  Shearn . . . . . . . . . .  834, 080 I Paper trimming and pasting machine, wall, 

.T. Vogt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 834. 087 
Partition block, A. G. Pierce . • • • • • • • . . • • • •  834,024 

��5§555E�5§5§§§� The Season's 
Ideal 

Nowhere in all automobile construction can there be found a more per­
fect combination of excellent features than in the four-cylinder Cadillac 
Model H for 1907. 

Whateve� the
. 

point of view-whether it be its smooth and perfectly­
balanced actIon, Its e ase of control, its comfbrt of riding, its finish and me­
chanical refinement, this new model is not excelle d by the costliest  types of 
either American or foreign manufacture. It  is an etnbodiment of the many 
tried and true principles of the wonderful single-cylinder Cadillac, developed 
four-fold and perfected to the highest degree. 

Greatly increased safety of riding is obtained through the new and exclu-
sive double-acting steering gear ; a new marine-type governor minimizes 
vibration and fuel consumption by regulating the speed of the e ngine under 
all conditions-these and many other superior fe atures place the Cadillac in 
the front rank as a serviceable, economical, thoroughly dependable motor car. 

Arrange for a demonstration with your nearest dealer-and let him s h ow you 
wh y t h e  eyes of t h e  motor world are on this new C adillac . 30 horse power : 50 miles an hour ; $2,500. Bookiet N ,  and dealer ' s  address on request. 

Othe� CadIllac Models are.: Model K. Run�bout. $750 ; Model M, Light. 
Tourmg Car. $950. All prIces f. o. b. DetrOIt and do not. include Iamils. 

CADILLAC MOTOR CAR COMPANY. Detroit. Mich. 
Member A. L. A. M. 

No matter where you are located or 
what your former occupatIon, if you 
are honest and am bItious, I will teach 
you the Real Estate, Insurance and 
GeneralBrokerage Business thorough­
ly by mall, appoint you SPECIAL 
llEPllESEN TATIVK of my Oom­
pany (the largest iiI America), and 
assist you to become a prosperous and 
successful business man with an in­
come of $3,000 to 15,000 annually. 

Unusual opportunity tor meD without "ap­
ital to become fndt'pendent for lite. Valu_ 
able Book and full partIculars FREE. 
Write today. AddrelS either omce. 

BACKUS 
lAS a. IASOLI N E  E N G I N E  

S i m p l e ,  Eco n o m ica l ,  D u rable  
S u itab l e  for  a l l  k i nds  of work 

BACKUS WATE R  M O T O R ,  cheapest power k n own 

Write f o r  circular a n d  prices 
EDWIN R. MARDEN, President 

Nat'l Oo.Operatlve Realty 00. III BACKUS WATE R  M O T O R  C O . ,  Newark ,  N .  J . , U . S.A.  
268 �tHh

I
eCJ.nGaOe.ulmLLB. Ide. 01' 268 Maryland BId •• 

� WJ.SHINGTON ,  D.C. 

...- LA U S O N -. 
The Easy Starting Engine oC Honest Horsepower 

We challenge the worl d  to make an easier 
starting engine than the Lauson. Every 
Lauson will develop more horsepower than we 

real improvements and less 
any other. Gu aranteed 

against breakage for 
o ne year. Handsome 
C atalog FREE. 
J. Lauson Mfg. Co. 

106 () arve r Al'e. 
NEW HOLSTEIN, WIS. 

Storage Battery 
IS as had as no battery at all -when 
?;����lIedW�i�eh;lfro� h���·:)r 'l!b:tlIl!� 
clime eqnivped wit.h au A pple Rat· 
t7er�()l���Ba���n����. 

a
T�rK�e��:l��;�r 

keeps the baitem$ full of the kind of 
current that is b!Ost for ig-nitioll pur 
J)()SPs, 'Vrtte to- day for complete 
inforJllation .  
( '0 . .  :IS �t .  ( 'l:!ir  :-�t . ,  ( Ijdo 

This 

C H U C K  
can p;et along very well without 
'em i because it's built that way. 
It i s  well finished, stron�, d ura­
ble. eCOllOmic. }1'or points. sizes 
and price�, refer to our cata-

If you've misplaced it. better send for another. 
G reenfi e ld ,  Mass. 

Violin : Music Free 
WALTZ. � �tpJ. IJJJ 14, F I pJ I l Ull 1 Ji 

To introduce our New Violin Catalog and SPECIAL 
VIOLIN OFJo'EU we will send for tho next thirty 
days our50 cent music book; contains 24: pJece8 ofcovy. 
rllrht mu8ie, such I1S Overtures, Waltzes, Two.steps,etc . ;  
printed o n  fi n e  paper. We want to �get our new hnnd� 
Borne illustrated catalog of Violins, Guitars,Mandolinsz, Musioal Supplies, Strings. Bows, etc. , in the hands or 
every Violin player; so if you will send the names of 
four persons who plBY the Violin we will send you our 
mu�ic book. free. a l so our catalog. ,,'rite namBS and 
e.ddreBBes plainly and enclose five 2-cent stamps to paJ 
postage and mailing cost of your music book. 

. . E. T. ROOT & SONS. ( 46 Patten Bl dg. (Established 1867) CHICACO 

.... -.....�.-.. Just PubLished '64" .... 

The lew Agriculture 
By T. BYARD COLLINS 

1 2mo. 374 pa_es, 106 illustrations, cloth, p rice $2.00 

THIS new and authoritative work deals with the subj ect in a scientific way and 
fronl a new viewpoint. Dr. Collins has devoted his lifetime to the study of 
changing economic agricultural conditions. . .  Back to the soil ' 1  was 11'�ver 

a more attractive proposition and never so worthy of being heeded as during 
these opening years of the twentieth century . Farnl life to-day otTers tnore induce­
ments than a t  any previous period in the world 's  history , and it is ca llIng 1uil lions 
from the desk. The reason for this is not at first obvions, and for thIS reason Dr. 
Collins has prepared the present work, which del11011strates cOllc1usiYely the debt 
which agriculture owes to modern science and the painstaking govern1nent and State 
officials. Much of the drudgery of the old farm life has been clone a way with by the 
use of improved methods, i1nproved stock and varIeties. All this tends to create 
wealth by increased value of the product and decreased cost of production. In'iga­
tion , the new fertilization, the new transportatIOn, the new creailol1s,  the new 111a­
chinery, all come in for a share of attention . The illustration s are o f  special value, 
and are unique. All  who are in any way il1terested in agriculture should obtain a 
copy of this most timely addition to the literature of agriculture. A full table of  
contents, as well  as satuple Illustrations, will  be sent on application. 

" sel:;'��k���;;:Cl?t�' .. n . "  36 1 B r oa�waYl New Yo rk  



I nexpens ive 
Class ifi ed Advert i� ements 
Advertising in this column is 50 cents a line. No less 

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

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

AN AMA'l'EUR would like to dispose of X-Ray and 
ot.her electrical apparatus. An in excellent condition. 
Reason for seiling-, lack of time to devote to experi ­
mental work, ::lell very reasonably. D. S., Box 773, N. Y. 

}l"'OR SALE.-West Virginia Coal and Timber Lands, 
on and near Norfolk &;. Western Railroad. For further 
particulars regarding this sale address �-'. G. Grove & 
Bro., Luray, Va. 

WE MANUFACTURE METAL SPECIALTIES of 
all kinds. Best equipment. Send sketch or model for 
estimate. stating quantity. Hayes Manufacturing Co. 
465-75 Maybury A venue, Detroit, Mich. 

�'OR SALE.-Engine l,atbe, s"Vings 9J1i in. takes 25 in. 
between centers ; complete with full Bet change geara 

��ecs�tt
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i
G�:!�:�s& ���:? ili�Jt�;'it�r:.� $41.00. Ad-

PATENT FOR SALE.-J want to sell outril<ht the 
proprietru'Y right s  in my new Improved Metal Fence 
Post sure to be used in all parks, farms and gardens. 
C. C. 'Dolall. 324 Green Street, Lockport, N. Y. 
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cheaply, and a money getter. Will receive bids for same 
up to November 1. �'. B. Shepard, Gloversville, �. Y. 

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

J,�?J���lrJ�s
T
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E
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i
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logue Fre'e. We also Buy Magic Machines, Films. Slides, 
etc. T. S. Harbach, 809 Filbert St., Philadelphia, Pa. 

A FF.W DOLLARS will start a prosperou, mail order 
��rSi�le�� o!

e
e��;n::�th�LcrlE:ir�:e

a
i� ���fll��
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day, Milburn-Hicks Co., 718 Pontiac �uilding, Chicago. 
WE WISH TO CORRESPOND with some firm or 

person who have the financial standing and business 
prestige to handle a perfect non-filling bottle. One 
that can be made and sold for two cents more than 
the ordinary bottle and leave a good prOfit. For par­
ticulars, addres Q eorge Brothers, Dixon, Ill. 

ZELNICKER MARKING CRAYONS are longer, bet-
�i�l ����P��ce ����� �g:�a��, 

b
�i��f °a�y �gl��tJ����a 

for 40 cents. Zelnicker Crayon Works, St. Louis. 
EXPERIMENTAL CAS'l'INGS of Soft Gray Iron 

from loose patterns ; any weight up to fifty pounds each. 
Price 15 cents per pound. Minimum charge $ 1 .00. Send 
patterns preoaid with remittance. Special prices quoted 
on large quantities from gated patterns. Grey Iron 
Novelty Co., Columbia, Pa. 

REINFORCED CONCRETE.-A man with $15,000 
to $20.000 may secure an interest in an established 
business. For furtber particlliars, address Concrete, 
Box 773. New York. 

INVENTORS seeking to put upon the market nov-
:�����iv�
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i
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West New Brighton, New York. 
W ANTF.D, BOOKS.-The Scranton International U­

bl'ary of rl'e1-',hnology. Vols. I-to 81. Must be latest edi­
tion and in good condition. Address, statinglowestprice 
for ca�h! 'rbe Librarian. State Agricultural College, 
Agricultural College P. O. , Michigan. 

AUl'OMORILE EX PERTS are in constant demand 
at h igh salaries. - 9u:r six weeks' course is the most 
thorough and practlCal, fitting men to drive, bandle and 
repair. Day and evening classes. SpeCial course for 
owners. New York ScboOl of Automobile Engineers. 
146 West 56th Street, New York. 

IN';TRUCTION.-Private, practical instruction in the 
Engineering use of Algebra. Geometry. Logs. 'rrigo­
nometry, Sliderule. etc. Write Geert Blaauw, 111 East 7th Street, New York mty. 

POLARIT Y INDICATOR, VEST POCKET SIZE. 
Indicates the poles instantly ; warranted. Needed by 
every electrician i 50 cents by mail . For furtber parti­
culars address M. 1.1. Kirkford, West Haven, Conn. 

I AM LOOKING FOR A GOOD PATENT ARTICLE 
to push. Must have merit. Only full particulars 
noticed. A ddress W. B. Westerfield, 420 West 146th 
Street., New Y 0rk City. 

W ANTED.-To correspond with parties desiring to 
develop and -manufacture an invention of merit con­
nected with t,be automobile industry. Address H. O. 
Fletcher. Hyde Park, Mass. 

H E L P W A N T E D .  

SPECI AJ,ISTS.-The demand for speCialists exceeds 
our supply ;  the more out-of-the·ordinary your ability 
the better our facilities for marketing it. Call or WIite 
to-day. Hapgoods, 305 Broadway, New York. 

BO O K S  A N D  M A G AZ I N E S. 

MAGAZINES, Newspapers and all periodicals at low­
est club prices. Our catalogue contains a list of 3,000 
periodicals and combination offers. A handy magazine 
guide. 40 pages and cover, sent Free for the asking. 
Bennett's Magazine Agency, 68 La Salle St., Chicago,tlll. 

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

O P E N I N G S. 

EXPORT ADVER1'ISING SOLICITOR WANTED. -An advertising soliCitor having had long experience 
on export business can bave a valuable position with a 
well-known export medium on proving his ability. Ad­
dress Export, Box 773, New York. 

PAT E N TS F O R  SA L E. 

FOR SALE.-U. 8. PATENT 804,666, alsn for various 
foreign countries, on Copy and Book Holder. Business 
f61�I

Jt.:V������ficili
:�S fortune. A. Merceret. 47 W. 

P A R T N E R S  W A N T E D. 

PARTNER W AN'l'ED.-Interest in old established 
Patent business for sale at $5,('00. Rare opportunity for 
young man with technical training to learn this profita­ble business. For further information address T. 8. 
Crane, 70 Nassau Street, New York. 

SENSITIVE LA�OR ATORY BALANCE 
By N. Monroe Hopkins. This " built-up " laboratory 
balance will weigh up to one pound and will turn with a 
Quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools. al.ld it will 
work as well as a $125 balance. The article is accom­
pani2d by detailed working drawings showing various 
stages of the work. This article is contained in SelENa 
TIFIC AMERICAN SUPPLE.\fENT, No. 1 1 84. Price 10 
cents For sale by MUNN & Co., 361 Broadway, New 
York City-. or any hoolrseller or newsdealer. 
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Paste applying apparatus, W. L. Marsh . . . .  833,747 1 
Pencil attachment, R. A. Koehler . . . . . . . . . 833,744 
Percussive device, J. Murphy . . . . . . . . . . . . . .  834, 152 
Photographs, material for printing multiple, 

H. C. J. Deeks . . . . . . . . . • . . . . . . . . . . . . . .  834 , 048 
Photography, frame with triple plate-hold-

ers for color, J.  Frachebourg . . . . . . . . . 833 , 782 
Piano, }'. Gehring . . . . . . . . . . . . . . . . . . . . . . .  833, 923 
Piano card punching machine, R. Johnston 834, 186 
rile fabric, woven, E. S.  Craddock . . . . . . . . 834,00 1  
Piling, sheet, L .  P .  Jj'riestedt . . . . . . . . . . . . . 834,051 
Piling, sheet, C. C. Tomkinson . . . . . . . . . . .  834, 086 
Pin. See Clothes pin. 
Pipe wrench, A. Meierhoff . . . . • . . . . . . . . . .  834 , 2 1 6  
Planter carriage, double row, E. G. Graves 838 , 831 
Plastering device, N. C .  Petersen . . . . . . . . . .  833, 8H:3 
Plastic composition, J. E; Beck . . . . . . . . . . .  834, 101 
Plate .and tablet holder, diviSion, r.r. C. 

Belding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833 768 
Plow, clay cutting, J.  B. Hall . . . . . . . . . . . .  833; 8:12 
Plow ma rking attachment, W. H. Sutton . .  834,o:JO I 
Plows and the like, hitch for, J. Tauscher 833 902 
Pocketbook, C. L. Hille . . . . . . . . . . . . . . . . . . . 833;834 
Power operated brake, F. E. Case . . . . . . . . . 834,107 
Power transmission . mechanism, C. P. Smith 834, 082 
Printing press, J. F. Ames . . . . . . . . . . . . . . . 833, 908 
Printing press, A.  B.  Sherwood . . . . . . . . . . .  834 026 
Printing presses, support for paper fed to, ' 

E. W. Carpenter . . . . . . . . . . . . . . . . . . . . .  833,997 
Propeller wheel, N. R. Smith . . . . . . . . . . . . .  833, 850 
Propellers, pitch lock for reverSible, B. N. 

Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  834, 076 
Pulp, manufacture of chemical or sulphite 

,""ood, R. Roe, Jr . . . . . . . . . . . . . . . . . . . . . .  833,750 
Pulp screen, F. M. Chapman . . . . . . . . . . . . . .  834 192 
Pumping system, n-f. R. Muckle et al. , re-

' 
issue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12, 547 

Punch, blacksmith 's,  J. Ji'. Kidder . . . . . . . .  834, 139 
Punch, multiple, L. H. VoId . . . . . . . . . . . . . . 833,811 
Puzzle, H .  II. Knoll . . . . . . . . . . . . . . . . . . . . . .  834, 065 

���\{�t!'
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Rail column, hand, J .  C.  Lyle . . . . . . . . . . . . .  833;746 
Railway automatic couplings, lock lifters 

for, T. Welch . . . . . . . . . . . . . . . . . . . . . . . .  833.812 
Railway c rOSSing, C. M. l\fc}1'atridge . . . . . . .  S:�4 , 1 58 
Railway, gravitation, .T. 'l�hompson . . . . . . . .  83:� 762 
Railway, gravity, L. I'. Huntley . . . . . . . . . 833:8iJri 
Railway rail, S .  W. Carter . . . . . . . . . . . .  833,910 
Ra!hvay Signal system, M. G .  VOigtlander . 833. 765 
RaIlway structure, J. A. Shirley . . . . . . . . . .  833 . 755 
Railway tie, A. S .  Glasford . . . . . . . . . . . . . . .  833,739 
Railway tie, W. O. Smith . . . . . . . . . . . . . . . . .  833 , 851 
Railway tie, E. H. Bell . . . . . . . . . . . . . . . . . . .  833.913 
Range, gas, Y. W. Blanchard . . . . . . . . . . . . . 834, 230 
Ratchet wrench, G. II. Y01111I< . . . . . . . . . . . . 834,219 
Razor blade holder, H. S .  Phillips . . . . . . . . .  834, 022 
Razor, safety, F. II. Arnold . . . . . . . . . . . . . . .  833, 767 
Razor strop, F. L. Brunswick . . . . . . . . . . . . 833, 728 
Reefing tool, A. F. Bowen . . . . . . . . . . . . . . . .  833. 869 
Refrigerator cars, slatted partition for, C. 

Setzekorn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833, 752 
Register, W. L. Carter . . . . . . . . . . . . . . . . . . . 833. 871 
Regulating apparatus, E. A. Sperry . . . . . . . 833,760 
Resilient wheel, T. W. Broomell . . . . . . . . . .  834,106 
Riveters, holder-on for,  E. Gunnell . . . . . . . .  833, 878 
Rock drill. H. Deitz . . . . . . . . . . . . . . . . . . . . . . 833,875 
Rocking chulr, J. E. Nutter . . . . . . . . . . . . . .  834, 070 
Rotary engine, II. Tuttle . . . . . . . . . . . . . . . . . 834,033 
Botary engine. C . J. Duncan . . . . . . . . . . . . . .  834.049 
Sad-iron , E .  Smith . . . . . . . . . . . . . . . . . . . . . . . 833 , 943 
Sad-iron heater, V. W. Blanchard . . . . . . . . .  834 . 1 82 
Sand blast apparatus, Loughman & Hess . . 834. 067 
Sanding device, J.  W. Foizey . . . . . . . . . . . . . . 834. 1 1 6  
Sandpapering machine, E. J. Bein . . . . . . . .  833 ,726 
Sardine can, tongueless key opening, H. B. 

Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  834, 1 78 
Sash check or lock. I. G. Sigler . . . . . . . . . . . 833. 900 
Sash lock, C. S. Wray . . . . . . . . . . . . . . . . . . . . 834 . 097 
Saw swage shapero V. H. & A. K. Hanchett 834,009 
Saw tooth, C. M. Datterway . . . . . . . . . . . . . .  834, 1 96 
Sa,vmill setting apparatus, E. H. Percy, Jr. 833, 972 
Scale, O. T. Boulton . . . . . . . . . . . . . . . . . . . . . .  833,868 
Scale, weighing, Cochran & Plumtree . . . . . .  833, 873 
Scale, weighing. Cochran & McCabe . . . . . . .  833. 874 
Scre w  top can, S. Tevander . . . . . . . . . . . . . . . .  834, 173 
Seal, car, O. B. Emerson . . . . . . . . . . . . . . . . .  834, 197 
Seal,  car, Greene & Emerson . . . . . . . . . . . . . .  834,200 
Seesaw, H. T. Kingsbury . . . . . . . . . .  834, 140, 834, 141 
Sewer opener, D. Hymes . . . . . . . . . . . . . . . . . .  834, 135 
Se\ving machine foot, shoe, Jj". W. Park-

hurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 834,072 
Sewing machine needle and shuttle guard, 

Corcoran & Dobyne . . . . . . . . . . . . . . . . . . . 833.954 
Shade adjuster, window, A. A . Schramm . . 833, 804 
Shade and curtain support, combined, F. 

Eckert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  834, 1 1 3  
Shaft hanger, C. G .  Harrington . . . . . . . . . . .  833.963 
Shaft, vehicle, T. D. Toy . . . . . . . . . . . . . . . . .  834 . 031 
Shafting, H. K. Sandell . . . . . . . . . . . . . . • . . . .  833, 979 
Shaking table, G .  Carlson . . . . . . . . . . . . . . . . .  834,186 
Shelf, adjustable, B. J. Whitcomb . . . . . . . . .  834, 095 
Shelf, rotatable delivery, T. Van Kannel . .  833 , 81 0  
Ship construction, Harroway & Dixon, 

834, 127, 834, 234 
Sighting machine, B. A. Fiske . . . . . . . . . . . . .  833,781 
Sign, automatic changeable, Thomas & Gil-

lette . . .  . . . . . . . . . . . . . . . . . . . . .  • . . . . .  . . .  833, 985 
Sign, electric, A. C .  Heiny . . . . . . . . . . . . . . . .  834,235 
Signal. See Dangel' signal. 
Skirt hanging gage, A. H .  & L. O.  Turner 834,032 
Slate cutting machine, F. S.  Derr . . . . . . . . . 834,Ofl2 
Smoker'S compartment box, E. A. Reynolds 833, 897 
Smut machine, W. H. Thompson . . . . . . . . . .  833,947 
Snow gnard and fender, H. N. & R. H. 

Sieger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  834,081 
Soap in water, emulsifying reSin, M. Er-

furt, reissue . . . . . . . . . . . . . . . . . . . . . . . . .  12, 549 
Socket member, J. V. Washburne . . . . . . . . .  834,035 
Soldf'ring machine, can, C. B. & G. D. 

McDonald . . . . . . . . . . . . . . . . . . . . . . . . . . . . 834,069 
Spark gap and muffler therefor, Harrison 

& Haslett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  834, 054 
Sparking plug, D. W. Wilson . . . . . . . . . . . . .  834, 179 
Speed differentiator, F. H. Cheyne . . . . . . . . 833, 772 
Speed indicator, E. H .  Riordan . . . . . . . . . . .  834.079 
Speed varying apparatus, J�. A. Lohr . . . . . .  834,212 
Spoon, mixed drink, A. L. Smith . . . . . . . . . .  834. 028 
Spring \-vbeel, A. Ellis . . . . . . . . . . . . . . . . . . . .  833, 828 
Stacker, hay . .T. R. Wright . . . . . . . . . . . . . . . .  834, 180 
Stage scenery, automatic fire drop for, 

H. C. Barrow . . . . . . . . . . . . . . . . . . . . . . . .  833,993 
Stamping device, H .  E .  Johnson . . . . . . . . . . . 833, 742 
Steam boiler, F. B. Hibbard . . . . . . . . . . . . . .  834 . 1 31 
Steam boiler, V. W. Blanchard . . . . . . . . . . . .  834,221 
Stf'am engine, rotary reversible, J.  H. D. 

Beaucage . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  834,041 
St.·am generator, J.  W. Eisenhuth . . . . . . . . .  833,780 
Steam or other fluid pressure motor, W. V. 

Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833, 809 
Steam trap. T . . T. Cookson . . . . . . . . . . . . . . . . 833,777 
Stool, piano, S .  S .  Broughton . . . . . . . . . . . . .  833 , 771 
Stove and range, gas cooking, Y. W. 

Blanchllrd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  834, 229 
Stove. gas bnrning beating and cooking, 

V. W. Blanchard . . . . . . . . . . . . . . . . . . . .  834, 22 3  
Stretcher. J. r, .  Claudin . . . . . . . . . . . . . . . . . .  834, 232 
Stripping and cleaning machine, E. Beh-

rendt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  834, 102 
Sugar goods, machine for making, A. Voss-

kohler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  834. 034 
Sunbonnet, C .  E. Yount, Sr  . . . . . . . . . . . . . . .  833, 950 
Surgical instrument, J. D. Sourwine . . . . . . . 833, 759 
Surgical instrument for amputation of the 

rectum, C. G. Crumrine . . . . . . . . . . . . . . 834, 047 
Surgical sewing instrument, P. Behr . . . . . .  834, 042 
Suspenders. C. A. Murray . . . . . . . . . _ . . . . . . .  834 , 1 54 
Switcb indicator, automatic, E. F. Coffin . 833, 776 
Switch operating apparatus, N. Silverson . .  834, l OR 
Switcb operating mechanism, H. J. Auger 833, 86.'3 
Switchboard connpcting cords, fastening de-

vice for, E. B. Craft . . . . . . . . . . . . . . . .  833,778 
Talking machine horn supporting crane, 

Hawthorne & Sheble . . . . . . . . . . . . . . . . . .  834, 202 
Target trap, C .  D. Linderman . . . . . . . . . . . . .  834,211 
Telegraphic code, D. H. Wilcox . . . . . . . . . . . . 83:1 . D04 
Telephone bracket. C. H. Borden . . . . . . . . . . 834 , 1 04 
Telephone circuit signaling apparatus, J. G.  

Wray, et a1 . . . . . . . . . . . . . . . . . . . . . . . . . .  833 , 81 6 
Telephone t:o.witching and busy-test appa-

ratus, .T. G. Wray, et a1 . . . . . . . . . . . . . .  833,906 
Telephone switching and Signaling appa-

ratus, J. G. Wray, et at . . . . . . . . . . . . . .  833,817 
Telephone system, W. W. Dean . . . . . . . .  833,733 
Telpphone system, C. V. Beaver . . . . . . . . . . .  833, 866 
Telephone system, Kenney & Leather . . . . . .  834,208 
Telepbone toll lines, Signaling apparatus 

for, J. G. Wray, et a1 . . . . . . . . . . . . . . . .  833, 907 

A Necessity ! Not a Luxury 
BOUCHER ADJUSTABL E 

SHAVING GLASS 
Every man should have one. 
It makes shaving safe and comfortable_ 
It may be applied to any window, or elsewhere to ob-

tain a strong light, and instantly adjusted to any angle. 
It may be carried safely in a satchel. 

Furnished express paid. 

Chipped Edge, $2.00 ; Beveled Edge, $2.00 
Send for circular. 

CALDWELL MANUFACTURING CO. ,  3 Jones Street, Rochester, N. Y. 

Based on a photograph of the Peerless at the Grand Opera House, Paris. 

The Perfected Peerless Limousine 
There is at the present time a large and constantly in­

creasing number of families who welcome th e application 
of the gasoline motor to an equipage of elegance suited 
to their use in connection with social and business duties. 

Men and women of quiet tastes are keenly receptive to the real 

delights afforded by a motor car that is constructed primarily with the 
view of supplanting the time-honored carriage. Limousine construc­

tion should realize to its buyer five features : 

1. Maximum comfort and protection. 3. Safety of control or obedience to driver. 
2. Easy entrance and egress. 4. Reliability, stability and durability. 

5. Finish and richness of appointments. 

With these requirements completely provided, the owner of a 

Peerless Limousine has the means of the most luxurious enjoyment of 
city and suburban travel. 

A booklet describing the new Limousine and general catalogue of 

1907 Models will be sent on request. 

PEERLESS MOTOR CAR CO .• 38 Oahdale St . •  Cleveland. O. 

Member A.I..A.M. 

We shall exhzblt only at the Seventh NatlOnal A ulomobtle Show at i�adlson ,Square Garden, January I2-I9, I907 

New' Catalogue of 
Scientific and Technical Books 

A n e w  I I 2-page Catalogue is now ready for distribution. It is entirely 

n ew and lists 5 ,000 of the latest and best books of a scientific and 
technical nature. Copies are being mailed to all subscribers to our 

periodicals, but those who purchase our publications at news stands, 

or read them in libraries, should send at once for a copy of our 

Catalogue, which will be mailed free to any address in the world. 

MUN N & COMPANY, Publishers, 36. Broadway, New York City 

H. & R. 
S E N D  .. OR CATALOGU E .  

Greatest 
Revolver value 
lor the money. 

HARRINGTON &: RICHARDSON ARMS cO., 228 Park Avenue, Worcester, Mass. 
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V I hi B k Telephone transmitter arID, J', A. Loff . . . . .  838,745 a ua e 00 S rrC'xt�le frames, differential traverse bar 
for, W. Monk . . . . . . . . . . . . . . . . . . . . . . . . . 834.017 

1"hel'upeutic appara,tus, E. Kromayer . . . . . . 834,209 
..... ¥ Threshing machine band cutter and feeder, 

Home uechanl·cs I �:���PJ::��h�:7Pi��h:';t:i�; :� : : �: : ����i : : : :  1" I THE', rubber, A. H. Marks • . . . . . . . • . . . . • . .  

. A 
Tobacco pipe, C. Wolff . . . . . . . . . . . . . • . . . . •  

f t �'obacco pipe, Weller & Spotswood . . . . . . .  . 

o r  rna eurs 'l'oy. Ii). C. Reiter . . . . . . . . . . . . . . . . . . . . . . .  . 
. Trace, S. Shisler . . . . . . . . . . . . . . . . . . . . . . . . .  . 

r:.el'ace, harness, S. Shisler . . . . ' . . . . . . . . . . . . 
l'race holder. 11\ J. Fisk . . . . . . . • . . . . . . . . . •  This book. bas achieved an unparalJeled success in one 
'Track sander, F. B. Corey . . . . . . . . . . . . . . .  . 
Trallsformer, C . E. Lord . . . . . . . . . . . . . . . . . . 
':rransformer, L. C. Nichols . . . . . . . . . . . . . , . 
Transmisson mechanism, J. Henrikson . . . . . 
r:,eray, J. B. ,A.rthur . . . . . . . . . . . . . . . . . . . . . .  : 
Trolley base, H. Holland . . . . . . . . . . " . . . . . . 
Trolley system, overhead, C. E. Harry . . . . .  . 
Truck, ..c\.. D. Hanna . . . . . . . . . . . . . . . . . . . . . .  . 
Truck, automobile, II. B. Lewis . . . . . . . . . .  . 
Truck, car, C. '1'. vVestlake . . . . . . . . . . . . .  o '  

834,195 
833,793 
833,981 
834 , 0 1 5  
834,086 
834, 177 
834 , 077 
833,757 
833,756 
8:)3.876 
834 , 1 08 
884 , 1 4 8  
834, 1 60 
833, 833 
834,037 
834, 1 3 4  
834, 100 
833 924 
834;146 
833, 8 1 3  
833, 895 
833,990 

week, and a SpeCial Edi . 
tion of 4.000 copies has been 
oroered. It is by far the 
largest and best book on 
the subject ever otf'ered at 
such a low price. It tells 
bow to make things the 
right way-the " only l !  way 
-at small expense. It will 
prove of value to you­
much more than you real­
ize. Do things with your 
hands. Send for a circular 
giving contents-the circu­
lars cost only a cent-the 
book $1.50 postpaid. If the 
book could mee,t you face 
to face you would be t.he 
first to purchase. The first 
large edition is almost 
gone, order to-day. 

Truck, cal', \V. G. Price . 0 • • • • • • • • • •  , . 0 0 "  
Turbine, balanced steam, �T. L. Webster . .  
TuriJincs, shaft bearing for elastic fluid 

It. IT. Rice . . . . . . . . . . . . . . . . . . . . . . . . . : 834, 078 
Twine bolder and take-up, IT.  L. Orr . . . . . .  834 , 01 9 
Type composing and justifying machine, A.  

Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  833,956 
Type s(�tting and justifying machine and 

the art relating thereto, A. Dow . . . . 833,955 
$1 .50 Typesetting machine, A. Dow . . . . . . . . . . . . .  833, 957 

':eypesetting machine, W. P. Quentell . . . . . . 834 , 164 
Typesetting machine, case-handling device 

Price 

for, �.:\. .  Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . 833,958 
Typewriter t'scapement mechanism, C. J " 

TWENTY=THIRD EDITION 

EXPERIMENTAL SCIENCE. Paulson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 833,971 
Typewriting machine, E. Ii." Kunath . . . . . . .  833,840 

By GEORGE n .  HOPKINS 
Re1Ji.sell a n d  (}I}'p,atl'Y En1arqed. 2 0ctww Volumes. 1,100 

Paqes. 900 Illustl·a.twns. Cloth Bound, P08tpaia. 
'5.00 . Half Morotco. Postpaid. $7.00. 

Type\vritil1g machine, Barron & Merritt , . . .  833 864 
r:rypographic machine, A. Greenleaf . . . . , . . .  834; 123 
Umbrella, T. B. Abbott . . . . . . . . . . . . . . . . . . .  833,724 
Valve, W. K. Omick . . . . . . . . . . . . . . . . . . . . .  834, 07 1  

lG X P I1J ltI i\l EN 'I.' A L 8C IE��fjJ iE' so wel l known to 
many o f our readers that it is h ardly  necessary now to 

Valve gear, duplex, P. F. Oddie . . . . . . . . . . . 834,2 1 7  
Valve, straightway. W. T .  Rider . . . . . . . . . . 833, n9 

give a description of 
this work. Mr. Hopkins 
deci d ed some months 
ago that it would be 
11ecessary to prepare a 
new edition of this work 
in order that the many 
wonderful discoveries 
of modern times might 
be ful ly described in its 
pages. Since the last 
edition was published. 
w o n d e r f u  J develop­
ments in wireless tele­
graphy, for example. 
have been made. It 
was necessary. there� 
fore, tbn.t a good deal of 
new matte!" l'lhould be 
added to 1 he work in 
order to make it thor­
oughly up-to-date, and 
with this object in view 
.".ome 200 pages have 
lJeen added. On ac­
count of the increased 
size of the work, it bas 
heen necessary to di vide 
it into two volumes, 
handsomely bound i.n 
buckram. 

� alve. throttlp, G. B. Petsche . . . . . . . . . . . . 8:33,973 
Valve, triple, Inches & IIosker . . . . . . . . . . . . 833, 965 
Vault, burial, E. C. Hodges· . . . . . . . . . . . . . . . 834, 204 
Vehicle, motor, ],1. Grier . . . . . . . . . . . . . . . . . .  834,008 
Vehicle spoke boot, J. T. Mills . . . . . . . . . . . .  834. 150 
Vehicle starm cover, H. D. Pursell . . . . . . . . 834,025 
Vehicle wheel, W. G. Titherington . . . ' . . . . .  833,763 
V eneer barrels, machine for making, W. R. 

Stokely . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 
Wagon body lifter, J. N. Smith . . . . . . . . . . 
"ragon box, R. G. & L. Cator , . . . . . . . . . . .  . 
Wagon dump, H. C. Tripp . . . . . . . . . . . . . . .  . 
'Vagon jack, J. F. "'''hite . . . . . . . . . . . . . . . . . 
�Tagon jack, C. P. Sester . . . . . . . . . . . . . . . . 
"''''agon stake, H. Keller . . . . . .  " . . . . . . . . 
"\Varping machine, S. W. Wardwell . . . . . . .  . 
"'-Tasbboiler drainer, W. J. Burge . . . . . . . . .  . 
V\"Tatcb stem, .T. F. King . .  o • • • • • • • • • •  o • •  , • 
"Tater elevator, J. J. West . . . . . .  : . . . . . . . . . 
"Tater hpater, V. W. Blanchard . . . . . . . . . . 

833,983 
834, 1 69 
834,045 
833,764 
833,949 
833, 980 
834 , 1 38 
833 ,989 
833,729 
833 , 881 
833.860 
834,226 ",Tatt1r, beating, purifying, and regulating, 

.T. 'V. Gamble . . .  ' . . . . . . . . . . . . . . . . .  , . . .  833, 829 
vVater, means for purifying and regulating 

a supply of, J. W. Gamble . . . . . . . . . . . . 833, 830 
Wheel. See Hand wheel. 
Whiflletree hook, W. True . . . . . . . . . . . . . . . . .  833, 808 
\Vhist, implements to be used in playing 

duplicate, F. W. Chadbourne . . . . . . . . . .  834 , 1 89 
Wick stop, J. S. Frey . . . . . . . . . . . . . . . . . . . . 833,738 

. Rl<�VISI<�D and E N T,ARGED EDI TI ON 

The Scientific American 
Window frame and sash, metalliC, M. Ber� 

,vanger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
\YilldO\v, pivot, L. M. Neabrey . . . . . . . . . . . 
�rindow screen, T. Landsberg . . . . . . . . . . .  . 

833,727 
833,795 
834, 145 

�Tire straightening and cutting machine, 
F. B. Shuster . . . . . . . . . . . . . . . . . . . . . . . . 833,758 

vV"oodworking machinery, feeding device (; y &1" p cd i a ��:::.::;� for, J. R. Thomas . . . . . . . . . . . . . . . . . . . ' 833,858 
\Vrench. W. A. Beason . . . . . . . . . . . . . . . 833, 865 1 5.000 R.eceipts. 734 Pages. 

Price, $5.00 ill C l o t h .  $6.00 in Sh eep. $6.50 
i ll HIl J f  1\1 Ol'OCCO. Post Free. 

Yoke, neck, P. E .  Breckheimer • . . . . • . . . . .  833, 822 

DESIGNS. 'rbiS work has Deen re· 
vised and enlarged. Candlpstick, K. Booth . , . . . . . . . . . . . . . . . . . . .  38, 293 

9 0 0  N F I Card, playing, A. Lee . . . . . . . . . . . . . . . . . . . . . . 38,295 
ew o r m u  as. : Fabric, knitted . F'. Conde . . . . . . . . . . . . . . . . . . 38, 297 

']'he work i s 80 a.rranged I
l
l�!1ife and fork, comlJination, F. McClure . . �8 , 292 

as to be of use not only to � l llow �over, !ea,ther. C?ulson & Dodenho� . �8,296 
the speCialist, but to the ��arf �ln or SImIlar artIcle, H .  W. SherrIll 38,291 

r;enera rea der It should SIgn, h. A. Reach . 0 • • • • • • • • • • • • • • • • • • • • • • 38, 294 

h6�
e
e �n� I �g�ksibl0�:V6rl 

circular containing f u l l  
Tahle of Contents will 
be sent on application. 

T R A D E  MARKS 
tl'hose who already bave 

the Cyelopedia may obtain 
the 

Acid and salts thereof, oxalic and lactic 
American Acid & Alkali Co . . . . . . . . . . .  : 56, 884 

Ale, Anheuser-Busch Brewing Association . . . 56, 860 

1901 A PPEN D I X .  
Anodynes in liquid form, E. T. · Krebs . . . . . .  56,873 
Bats, base ball, IT.  J!\ Hillerich & Son . . . . . . 56, 894 

Price, bound in cloth ,  $1.00 Bearings, roller and ba11, Bantam Anti-��ric-
postpaid. tion Co. . . . . .  · . . . . . . . . . . . . . . 0 • • • • • • • • • •  56,912 --------- Beer, Anheuser-Busch Brewing ASSOCiation, MAGIC Stag e I l l U S i o n s  and Scientifi c  Diver· 56,861 to 56, 863. 56,91 1 

s i o n s, i n c l u d i ng  Trick Ph oto g raphy Beer. Reisch Brewing Co . . . . . . . . . . . . . . . . . . . 56,934 
Bitters, Union �Tholesale Liquor Co . . . . . . . . 56,902 

0]�1��
d ';.

�
u
k
ntr

afl)�:�sa;g Bitters, stomach, \Vicbman, Lutgen & Co . . . 56,907 
It is one of the most at- lllo\yers and �orgps a�d attach

.
ments tbere- � 

tractive boliday books of to, Cb,am�IOl1 Blower & Forge .Co . . . . . . .  ,�)6,91 6 
the year. r.rhe i1 lusions Bones, dre ss and corset, J. JanOWItz . . . . . . 56,926 
ar� i l lustrated by the I

' Boots and shoes and leather used in their 
big

. 
best class of engrav- manufacture, leather, Rice & Hutcbins 56,944 

ings, and the exposes of . Bottle washing machines, Hoyt Brothers 
the tricks are, in many & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 924 
cases!

d
t�rnisbed by the Brf'ad, \Vo H. Crounse . . . . . . . . . . . . . . . . . . . . . 56, 823 prestl 19l�at�ur� t h e m- Bread and cake making and egg beating ma-

�i!��s. 
ill��I�l�:.mRrj_�r�� chine.s, Landers, Frary &. Clark . . . . . . . 0 56,846 

ing, 8 w 0 I' d-swallowinQ'. Bread: pres, cakes, etc. , SkIllman Bread & 
ventriloquism, m e n t a l  PIe C o  . . . . . . . . . . .  : . .  : . . . . . . . . . . . . . . . . .  56, 832 
m a g I e ,  ancient magie, nrushn� and buffs, pohshlllg, F. W. Gess­
automata, curious toys weIll Co . . , .  o • • • • • •  , • • • • • • • • • • • • • • • • • • • •  56, 8 1 2  
stage etf'ects, photograpi:l� Butter, Continental Creamery Co . . .  56,818 to 56,820 
i,? tricks, alJ.d �he projee- Cakes and crackers, G. H. Schmidt . . . . . .  o '  56,856 
hon of mOVIng photo- Candy and candied popcorn Uueckbeim gra,

�
h
d 

are all wel l de- Bros. & Eckstein . . ' . 0  ' • • •  : • • • • • • • • • • • • •  56, 880 
��1;;:1�g �nt�n�����a�r��: Canned fruits and vegetables, Sprague

h 
W,ar- I': 

11me. It is t a s t e f u l l y  ner & Co . . . . . . . . . . . . . . . . . . . . . . .  06, 8,34, 56,830 
printed and bound. A c- �ann('d vegetables, Rruns BroR1• Gro. Co . . . . , 56, 840 
knowledged by the  pro- Cantalonps, A. F. Young & Co . . . . . . . . . . . . . 56,948 
fesslOn to be the 8tand.. Champagne, Acker, Merrall & Condit Co . . . . 56, R58 
ard 'Vork on IUagic. Che('se, Popper, Gray & Co . . . . . . . . . . . . . . . . .  56,831 

By A. A. HOPKINS. 568 pages. 420 i l lus. Price $2.50. Cht'mipals, certain named, Brunner, l\{ond 
& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56,887 

J U IS'l' P IJ B L I ISHED Chocolate and cocoa, pulverized or powdered ,  

S ..  t· f· A · i". Bischoff . . . . . . . . . . . . . . . . . . . . . . . . . . .  56. 865 Clien I IC merlCan Cigars, E. Abe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 810 • Clay pigpons. Chamberlin Cartridge & Tar-

De' ference Book Clea�r�g 
C
�;)(l' 

·p�li�hir;g. · 
;';�t�l: '  gi;��: '�'�r'bl�; 56, 888 

I� and the like, material for, ::\Iatchless [' Metal Polish Co . . . . . . . . . . . . . . . . . . . . . . . . 56,814 l�mo(, .fit . .  "'ag'e�. I l I usJrated . 6 Col ored Oleansj�g or scouring compound, Enoch Mor-
I lates. Price $ l . ;� U ,  posti,ai d gan s Sons Co. . . . . . . . . . . . . . . . . . . . . . . . .  56,811 

Tbe resuU of the Queries of ' Coffee and spice mills, Landers, Frary & 
tbree generations of readers Clark . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56, 847 
�nd cqrresp.ondents is crystal- Coffet:: substitute, Dr. Sboop Family Medi-
hZf'd ,Ill thlR book, which has cme Co. . . , . . . . . . . . . . . . . .  0 • • • • • • • • • • •  56,82,5 
t:�en In course o.f I?rel?aration Compounds for calming excitt'd nerves and for months. �t If;! Illdlspens�- curing spasms, Tilden Co. . . . . . . . . . . . .  56,DOl 
���st�li��rt/d��f: �1t� ��: Sorsets and petticoats, H. �. Sykes . . . . . .  56,837 
tel's of interest to ever body CottOJ� OIl spools or reels, sewlllg, Jas. Cbad-
Tbe book contains 50,006 facts· WIck & Bror . . . . : . . .  , . . . . . . .  : . . . . . . . . .  56, 927 
and is much more complete Crayons, school and artIsts , AmerICan Cray-
and m o r e  exbaustive than on Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56. 940 
anything of tho kind whicb Cream, cold , R, Hudnut's Pharmacv . . . . . . .  56. 8fi4 
has ever been attempted. The en'am separators, De Laval Separator Co . .  56 9 1 8  
" Scientific" Ameri.can . Hefer- Culinary article made of tinware, Reed ' ence Book . has heen compiled l\hlllllfacturing 'Co. . . . . . . . . . . . . . . . . . . . .  56,853 �f��f

s g�fU�h%s��3s. 
k

¥2 Jia� D��ltal chairs, Ritter Den.tal Mfg. Co . . . . . 56,946 
been revised bv eminent �ta- Dulls, reamers, taps, dIes, coun�erborc.s. 
tisti cians. Jnformation h a s  an�, mil.ling cutters, Morse TWIst Dl'111 
been drawn from over one ton & L\fnchllle Co. · · · · ·  . . . . . . . . . . . . . . . .  0 • •  56,932 
ot Government reports aone Dyestuff, Badische Anilin & Soda-Fabrik . ,  56, 885 
It is a book of everyday refer: Edge tools, certain named, Buck Bros . . . . . . 56, 9 1 4  
enee-more useful than an en- Electrical wire, rubber covered, Jobn A .  
cyclopedia., because you will , Roebllng'R  Sons Co .  . . . . . . . . . . . . . . 0 • •  
find w�at you want in an lU- Fertilizers, Virginia-Carolina Chemical Co . .  �tant l�, a more eondense!1 Wishing lines, T:· 'J. Conroy . . . . . . . . . . . . . . .  . 

ence alone have made it ����bl:l&tl tb�a��-::l�sg��Se�)li �l()ur, ",:heat, Dor�el Co. . . . .  : . .. . . . . . .  o '  • 

tt; e  S.crFJ � T I F I C A MEH l cA N ,to pretlent to the purchasers �lou�, ,:heat, New Century l\�Jl.Illlg Co . . . 

of thIS book a retnarknhlp. aggregation of information Flow . wbE'at, John A. Cole MIlhng Co . . .  . 
. . F']out, \vbpat, Cpntral Kansas Milling Co . .  . 

M U N N  & CO.,  P u b l i shers, 36 1 Broadway, N E W  YORK Flour, winter wheat, Standard Milling Co. 

56, 84'1 
56.81 7 
56. 917 
56. 824 
56.8�() 
fi(),84� 
56, 8G() 
56,836 

Bettel" Better 
Pay Work 

Better Better 
Fu.ture Hou.rs 

q No man will purposely choose a poorly-paid. under position to one where he can earn 

a good living salary and command respect and authority. The reason that so many 

continue to toil away day after day at poorly-paid. disagreeahle work is because they 

haven't enough education to do more important work. There was a time when it meant 

a great sacrifice to secure an education. when the man who had had no chance to get an 

education in his youth was handicapped for the rest of his life. 

q The A m erican School of Correspondence, Chicago. III • •  has changed all 

this. Any ambitious man. no matter how little schooling he has had. can start now and 

fit himself for any position that he is ambitious to fill. Time. cost and location are no 

barriers. The American School allows you to suit your studies to your convenience ; 
and you pay for your instruction according to your circumstances. 

I. 

2. 
3. 
4. 

ROTARY 

P O I N T S  O F  S U P E R I O R I T Y  
7Jound InJtructlon 7Joo.tJ The Booke (averaging about 50 in a course) furnished 

you as you progress. are substantially bound in cloth­
not paper pamphlets. In addition. if you enroll now i n  one of our full courses you get the 
• •  Reference Library of Modern Engineering Practice " in 12 volumes. 6, 000 pages, with­
out extra charge. 

P.rJonal InJtruct;on T h e .------- COUPON (Cut Out) -------1. 
Ameri· 

can Schoo 1 has more teachers for t.he Please send me 200-page handbook. I am interest�d in 

number of students and a larger the cQurse marked " X." SCI.AMER., U .. 3-06 • 

proportion of graduates than any • • • • Mechanical Drawing . . . .  Structural DraftIng 
other correspondence school. These 
are the points that determine the . . . . Electrical Engineering- . • . .  Locomotive Engineering 

real value of the instruction. . . . .  MechanicaLB.Jngineering . .  , " Civil Engineering 
. . . .  Telephone Practice • • . .  Marine EngIneering 

.No AA�nt.s The money you pay " . . . Telegraphy . . . .  Architecture 
us ;s not used to . . . . She.t MetaI Pat. Draft'g . . . . Textlies 

maintain an expensive organization . . . . Heating, Ventilation • • •  College Preparatory Course 
of high· priced agents, but is used to and Plumbing [fitting for entrance to 
give you better instruction at a 
lower cost. 

. . • .  Stationary Engineering engineering schools] 

JVo Annoyance You are not 
a n n o y e d  at 

home or at your place of business 
by repeated calls from agents. 

Name ____________________________________ _ 

PUMP� 

Address _______________________ _ 

G O D DARD 'S  
Mop Press 

For Drying nop 
the best machine 
made and the most 
dura ble Nothing 
to get out of order9 
Only 4 pieces in it. 

All Malleable Iron 
Price $2 .50 

Warranted One Year 

Send for circulars to 
THE GODDA RD 
MOP PRESS CO. 

Arcade Bldg., AKIWN, O. 
AND 

Nov. 3. 06 

BALSAM 
SANITISSlJE 

A New 
Toilet Paper 

Treated with aromatic 
Canada Balsam, which 
makes it the softest and 
strongest toilet paper 
���s w}ri�:3

t
i�' p:i��ment in sealed cartons. 

Costs no more than common makes-10c, 15c , 25c. 
FIfty Sheets Free, or $1.00 worth sent, prepaid, 

anywhere in enited States and Canada, on receipt 
of price. 
scorr PAPER CO.. 504 GLENWOOD AVE •• PHILADELPHIA. 

E N G I N ES. R.ADIUM AND THE 
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RADIO-A CTIVE 
Substances. �o better or clearer scientific account has 
been published than that contained in SCIENTlIHC 
AMIiJRIC AN SUPP�EMliNT 1 429. 'l'he pflper presents 
al l  that is at present known about radium and the radio­
active substances. Price ]O cents, by mail. Munn & Co.,  
361 Broadway, New York City ano all lleWFJdealers. 

and engine from 1588 and i l lustrated with clear draw ... 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
�UPPLEMENTS 1 1 09, 1 1 1 11 , I I  I I . Price 10 cents 
eacb.  Ii"or sale by Munn & Co. and all newsdealers. 

Mound City Dishwasher 
The Only Scientifically Constructed 

Dishwasher on the Market 
No M o r e  D r u dgery 

Di shwash l n g  Made Easy Washes all liinds ot dishes, glass and silverware. Cun 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 dura­ble Dishwasher than any article that can be mentioned. }<';very latru;���::��' b!ihen�e,;;a����� women, are making, Big 1\1 oney. Secure t.he [tgGncy for t.his w o n ·  derful seller in your territory, Agents wanted in all foreign countrie'" Send at once for testimonials, f u l l  particulars 
and prices. Dept. B. 

M o u n d  City Di shwasher Co.,  Dept.  628 .  St. Louis, M o .  
-��- . .  -----

H. & R. 
S E N D  FOR CA.TALOGUE.  

Greatest 
Revolver value 
lor the money. 

J'pectacleSand 
Egeglasses 

are a superfluity where our lamps 
are used. 

Portable, IOO·candle power and 
produces a safe, white, power­ful, steady light with 

No odorl dirtl grease or smo1(e. 
Every lamp warranted. Costs 2c per week. 

A(lK�'TS WANTED 
EVERYWHERE. 

The BEST LIGHT CO. 
Owners of Original 

Patents. 
87 E. 5th St., Canton. O. 

RAIUUNGTON & RICRARDSON ARMS co .• 228 Park Avenue, Worcester, Mass. 
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Does ),OIJR 'ine 
begin with 

PAGES 
Salesmen 
Shipping Clerks 
Station Agents 
Steamships 
Stenographers 
Students 
Supervisors 

13-26 
9-26 

11 
13 

8-25 
19 
13 

Above a re the occupations beginning 
with S for which special Lead Pencils are 
found on the given pages i n  Dixon's Pencil 
Guide, a book o f 32 pages, indexed by voca· tions. Whether you need a hard or a soft 
pencil �  there is a Lead Pencil tuade for 
your occupation -j ust the saU1e as if designed /01' you alone. The Guide can be 
had for the asking. 

If your dealer doesn't keep Dixon's Pencils, send 
16 cents for samples, ,yorth double the money. 

DEPT. W JOSEPH DIXOI CRUCIBLE CO., JERSEY Cln, N. J. 

»ICT]: 
THE ONE G REAT 

ST ANDARD AUTHORITY. 
, Can it truly be said of any other book 

I than WEBSTER'S I N T E R NATI ONAL 
DiCTIONARY that it i s : -The Standard of the 

' Federal and State Courts? The Standard o f  the 
Govt. Printing Office? The BasIs of nearly all 
the Schoolbooks? Indorsed by every State School 

! ���;i
'Jent� ��de���Zt�:�?mTh�g��nt!rd ��l���� 990/0 of the Newspapers? , lTP TO DATE and RELIABLE. 

2380 Pages. 5000 Illustrations. 
Should You Not Own Such n. nook � 

'VEBSTER'S COLLEGIATE DICTIONARY. 
The largest of our abridgments. Regulnr 
and Thin raper editicns. Unsurpassed for 
elegance and convenience. 

1116 PAG-ES AND 141.0 ILL"CSTRATIONS. 

\Vnte for " The Story of a Book "-Free. 
G. & C. MERRIAM CO., SPRINGFIELD� l\IAss. , U. S. A. , THE BEST. 

on are no gl'eatel' intell('eiuully 
than yonr lnernor;,Y' 1\1,1" course simple, 
iIwxpensive. Increases' lll]Hiness capacity, sodal Etanriing, gives an alert, ready memory for names. faces and bllsines=­

details. Develops will, conversation, speaking, etc. :My booklet, 
" How to Hemember," sent free 
DJCI\SON S(,][OOL Ol' IUE1UORY, 700 Kimball Hall, Chicago 

A Nickel a Minute 
can be made wherever there are crowds if one has a single 

PHOTOSCOPE 
TalH�s J)i('tnres rapidly, deyelops and finishes thom. all ready framed for a 
nkke l .  :Makes fortunes for its owner. I A  indosed i n  polished oak and glass case . Particulars frvm 

:\I, S. KL I�E 

Removed to 182 Milk Strcet� 

TRADE M A�KS 
DESIGNS 

COPYRIGHTS &C. 
Anyone sending a sltetch and description may 

qulcldy ascertain our opinion free w h ether an 
invention is probably patentable. Communica· 
tions strictly contldentlal. HANDBOOK on Patents 
sent free. Ol dest agen cy for securinKpatents. 

Patents taken tbrough l\lunn & t:o. re�elve 
special notice, w i thout charge, in the Sti¢ntifi� Jlm¢ritan. 
A handsome1y illust.rated weekly. Ln r,e-est clr· 
entation of any scientific journal. 'l'erms� $3 8 
year ; four months , $1. Sold bJ an newsdealers. 

MUNN �� CO.36 1 Broadway,.New. York 
B.lhnch Office, 62i> F St .• WashIngton. D. C. 
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Food
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.J� . .  � 56,848 1 

Food madn from wbeat, breakfast,  Cream 
of Wheat Co. . . . . . . . . . . . . . . . . . .  5G, H21 , 56,822 1 

Gin, ";'"pidpman C o .  . . . . . . . . . . . . . . . . . . . . . .  56, 1)0,:-) 
Gloves, leatb0r, V. Perrin & Cie . . . . . . . . . .  G6, 878 
Gluten feed and drh:�d distillery slops, .J. 

l\1 arcu� . . . . . . . . . . . , . . . . . , , . . . . . . . . . •  56,RrlO 
Hair tonic,  Dr.  D.  Jayne & Son . . . . . . . . . .  56, 895 
HamllH't's, Hibhard, SI1E'llCer, Bartlett & Co.  56, 922 
H at ('11C'ts . ad7.f's, a x e s ,  and pocket knives, 

\Vells & Nellf'gar Co.  . . . . . . . . . . . . . . . •  56, 038 
Hay ea rrif' rs , F .  E .  Myers & Brother . . . • . •  56,933 
Hosiery of every description, Rubens & 

::\Ie;vpr . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . .  56. 935 
Ice cr('am frpe:r.ers, Richmond (' edar 'Yorks 5G.!)45 
I ronware , e-nameled , .T. 1\-1 . Kohler Sons Co. 5G, !)25 
.leans . •  T('ff(,rfwn "Tool('n l\Hl 1s  . . . . . . . . . . .  56,!J2,s 
Knitted shirts,  cJ nnYf'l's, vests,  a n d  pants,  

Fl'f.�d "'T .  M illin gton . . . . . . • . . . . • . . . . . .  56. !J20 
L:ud, ArmonI' & C o . . . ,  . . . . . . . . . . • . . . . . .  5(). 804 
Lead, white,  N a tional Lead Co. . . . . . . . . . .  56 . .s1 0 
LC'uther, shoe. A . Trostel & Sons . . . . . . . . . .  56,947 
Locks, padlocl;;:s.  Hnd kf'Ys, ::\-Tillel' Lock Co. G6,,s;}1 
1\-Iaeuron i , sp<lghpt1 i,  and vermicelli, J oh11 

B .  C anep3 ('0, . . . . . . . • • . . . . . . . . . . . . .  50. 828 
::\fatch t's , safpt;v, .Tonkoping's och Vukans 

'1'llmlsticksf<llJriksaktipbolag- . . . . . . . . . . . .  GG, 897 
Mea t and � Yf'g-eta hIe ch oppPl's, rotary, Land-

ers,  1- rary & Clark . . . . . . . , . . . . . . . . . .  56, !)�jO 
l\-Iea�s ? nd l a l '�l , (-'('rtain named, John P. r:; 

'_ (lUlre & ( 0 , • . . . . . . . . • . . . . . • . . . . . .  , . .  �)6.929 
:Medicinal pla�t('l'S. Alleock Mannfactnring 

Co.  . . . . . . . .  , . . . . . . . . . . . . . . . . .  , . . . . . . . .  56,S8a 
Jfedieinf' for ,,"omen ' s  d i seas('s ,  ,J. H . Blak e .  56,886 
l\--Ipdicinps, c('l' i a i n  n a m p d ,  I .  A. �IcKenney. fifl, 8gn 
l\-IIlRtard,  D .  & L. Slndp 'Co . . . . . . . . . . . . . • . .  Gfl. S67· 
Oats, ronI'd a n d  g l'oulJd,  H-O ( H orllby ' s  

Oatmeal)  Co.  . . . . . . . . . . . . .  6 • • • • • • • • • •  56, 827 
Oils, lubricating, Valvolil1e O il Co. . . . . . . . .  56, 8 1 G  
Paints, mixpd, Hibbard, Spencer, B a rtlett & 

C� o. . . . . . . . . . . . .  , . . . . . . . . . . . . • • . . . . . . . .  5 6. 8 1 :3  
Pf.'rfnmery, Jordan -:\Tarsh C o  . . . . . . . . . . . . . . .  56,898 
Perfume s, liquid and Ilowdered, R.  Hud-

nu t ' s  Pharmacy . . . . . . . . . . . . . • • . . . . . . .  56,855 
Pharmaeeutieal preparations, certain named, 

J .  I," . .  1 ohn son . . . . . . . . . • . . . . . . . . . . . . . .  56, 896 
Photographic film, sensitized, Eastman K o-

dak Co, . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  56. 9 1 9  
Fipe lengths, Central Foundry Co . . . . . . . . .  56, !) 1 [)  
RU7.ors a ll d  razor blades, Gillette Safety 

Razor Co.  . . . . . . . . . . . • . . . . . . .  " . . . . . . .  GG, 921 
Relishes, certa in named,  l\-1. A .  Gf'dney 

Pickling Cn. . . . .  , . . • . . . . . . . . . .  fiG, 82rD, 56, 849 
Remetiips  for certain llamed diseases, L. ::\1. 

iVl('ntele . ' " . . .  ' . . . . . . . . . . . . .  " . .  , ' ,  . . .  56.931 
Remedy, anti-rheumatic and gout,  S .  Penny 56.877 
Hnuce, Gebhardt Chili Powder Co. . . . . . . . .  5 6, 82 6  
Saw and nail sets,  Hihhard, Sp<'ncer, nurt-

lett & Co.  " " " " " " " " " " " " " "  56, 92:3 
Shirting s , osnahurgs, denims, <1nu canton· 

flannel, cotton, Massachusetts Cotton 
IVIil1s . . . . . . . . . . . . . . . .  , '  . .  , . . . . . . . . . . . . .  56, 875 

Shirtings, shf'etings. eumlll'ies, and long 
cloth, G .  ,Villis & Co. . . . . . . . . . . . . . . . .  5B,9�!) 

Shoes, If'athcr, J. G .  Grieb & Sons . .  5G, 042, 5G, 94;-� 
Skin food in liquid form , F. HC'ru . . . . . . . .  5 G , 8n:� 
Soap, Fe1s & Co. . . . . . . . . . . . . . . . . . . . . . . . .  5{). 841 
Stoves, burners, and ovenf4, gasolene or 

Yfl. por, American Stove Co . . . . . . . . . . . . .  56,910 
Tea,  S .  C. Smith & Co. . . . . . . . . . . . . . . . . . .  5H, S::R 
Telf'seopes, F .  R. 'V arn el' . . . . . . • . . • . • . • . . . .  u6,8r-i7 
TIll'C'ad, l"Pwing, .Jns.  Chadwick & Bror . • . .  fi G. 8:12 
Tires, rnllbcr, Goodyear Tire & Rubber Co. 56-, !)4J 
rronic beverages, carbonated, nf�avis ])istrib-

uting Co. . . . . . . .  , . . . . . . . . .  '. ' . . . . . . . . .  50. 87!J 
Tcuic vermifuge, nr. D . Jayne & Son . . . .  5G, .s70 
TrOIlRf'r:-l, Jefferson \Voolell :Mills . . . . . . . . .  56,871 
enifonns, llaval,  milit a ry ,  SOCiety, and the-

atrical,  ,\Vm. H .  Horstmann Co . . . .  , . . .  5(-), 8�8 
Valves for radiators, air-veut, �orwall Mnn-

nfaetnring Co. . . . . . . . . . . . . . .  , . 1  • • • • • • •  50, 852 
Ycif.'rinal',v medicine and lilliment, C. E. 

I(C'ough . . . .  , . . . . . . . . . . . . . . . . . . . . .  , . ' . .  fiO, R45 
Watch cases, DIH'her ,Vatch Case Mfg. Co. 5G, SHO 
"'Vat!']·, mineral, :\Ianacea "rater Co.  . . . .  ' . 5G,874 
'Vatel'[ll'onf preparation, liquid, \V. H. _ H . 

Boylan . . . . . . . . . . . . . . . . . . . . . . .  r:;6, 8,�!) 
'Vhi�ky , Geo. Benz & SOIlS . . . . . . . .  - • . . . . . .  G6, kGS 
'Vhislry, Hill, ThomRon & C o  . • . . • • . • . • . • .  5 H . S O!) 
"ThiBky, �\. OVt'f'bolt & C o. . . . . . . . . • . . . . .  [)n.R7G 
,Vhisky, Chapin & G O l'e . . . . . • . • . . • . • • • • . . .  SH. RR!) 
'Vhisk�' ,  F l'a:1eiR  Kelly & Co . • . • • • . • • • . • • . •  56-. 8D1 
�Vhisk.v ,  .r. I-Ju rhhuwn . . . . . . . . . . . . . . . . . . . . .  56. SD2 
"Th isky, B. J, Semmes & Co . )" . • • . . • . . . .  , . .  5H, BOn 
:W'lJisky, 'Vf.'idpmnnn Co. . . . • . • . . . . •  56,903, oG. nO,! 
�:hisky, V\Tilliam 'Volff & Co. • • . • • . • • . . . •  50 , nn.s 
:,Vbisky, \V rn .  Bergcnthal Co.  . . • . . . . . . . . .  uH, !JOH 
\Vhisky, BOPhmkC' ",Vine Co. . . . . . . . . . . . . . .  56, I-)1 :l 
\Vhisky, Irish. n:eideman Co. . . . . . . • . . . .  56, n:n 
�Vhisk,V, Rcotch, John Bnrlw Importing Co . .  56. 872 

" Yi nt' .  Sch lf'Ringer & R e n d e r  . . . . . . . . . • . . . . .  5 6 ,  H8H 
I ",Vhies. 'V t'tmol'f', )10W(,11 C O .  , . . . . . . . . . . •  56,flOG 

\Vond pn'se rvi ng compound, cliemieal, Ameri· 
can 'Yood Preserving C o .  . . . . . . . . . .  " 56, 859 

Yeast. A k tienbraul'rei z um Lowellhrau in 
1\funchcn . . . • . • • • • . • • • • • • • • .  " . . . .. . . . . .  56,882 

LABELS. 
"Carnation , "  for catsup, J\.I. E.  Stohret· . , 13, 135 
"Dr. Daniels' Veterinary Physic Ball,  n for 

medicine, D r. A .  C .  Dalli<'1s . . . . . . . . . .  1 3 , 140 
i i E.agl(?, " for vaper bags, Crown-Columhia 

Pulp & Paper Co . . . . . . . . . . . . . . . . . . . . . .  1 3 , 1 42 
"El Ranchero, " fot' cigars. "T. J .  Lytle . . . . ] 3 , 1 30 
" John 'Taylo r ' s  Pork RoIl, " for pork roll, 

'l"uylor P'l'ov. Co.  . . . . . . .  ' . . . . . . .  ' , ' . 1 3 , 1 :14 
"Kee-Za , "  for tea, Cobb, Bates & Yerxa C o ,  10, 1 01 
"Kee-Za , "  for coffee, Cobb, Bates & Yerxa 

Co. " " " " " " " " " " " " "  . .  " . 
"MadRm Drake ' s  Hail' Restorer, " for a hail' 

rE'storel'. Houseman ' s  Pharmacy . . . . . . . .  1 3 , 13n 
H:Magic Curler, " for hair curlers, Magic 

Curler Co.  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IB, 1 38 
" Perf{'cta Massage Cream amI Skin F'ood, " 

f')l' a , m assage cream a n d  skin food, C .  
n .  HaLl) . .  , '  . . . . . . . . . . . • . . . . . . . . . . . . • • 1 3 , 137 

"Piedmont, " for evaporated apples, \Valler-
RtL'iu Pl'ounce Co, ' , . .  , , . . . . . . . . . . .  ' .  1 3 , 1 3:3 

"Reliance, " for pnp('r bags, Crown-Columbia 
Pnlp & PapPI' Co . , . . . . . . . . . . . . . . . . . . .  13, J 4 1  

YOU certainly want an administration of household economy, If you vote an Und!feed 
Furnace into your basement you elect to have a steady supply of clean, pure, economical 

heat. The Congressional tidal wave of political interest 
sweeping the country will subside, but from Maine to the 

Golden West an ever'-incr'casing current of Underfeed 
testimony proclaims that the 

Peck-Williamson Underfeed Furnace 
S a v e s  1 - 2 to 2 - 3  o n  C o a l  B i l l s  

It is a modern furnace tha t shows to greate8t advantage when the tests 
are set'erest. Unlike the Old-fashioned Overfeed, the Gn derfeed is  fed 
coal from below. All thejire is mt top-turning smoke ami gaseR .  11'asted 
in other.furn aces, i nto beat. Cheapest coal y ields as much heat a.s high-

est grade anthracite, Figure out the difference in cost. It is yours, 
Dr. A. N. Witham, of ,"Vestbrook, Maine, writes : 

.. T h e  Peck�Will iamson U nderfeed F U r n ace is more than satis­
factory. i h eated J 3 rooms last Winter with your largest size 

furnace at a cost o f $ 4 2. and We had CLEAN, PURE.  STEADY heat 
all  Winter. J believ£: i t  i s  t h e  m ost p h ysiological system of heat yet 

devised for PU R E A I R  A N D  H EAT in our cold c l i m ate. I am 
glad to recom m e n d  a to m Y'  friends. " 

The iHnst-ration shows furnace without casing, cut out to show 
how coal is f orced up under fire. Our 'Cnderfeed bookle,t i l lus­
trates and describes i t fully. Let us fiend i t  to you, 'ivlth fac-
simile l etters from many satisfied users. Heating plans and 
services of our Engineering Department are yours-FREE:. 
tYrite to-day, giving nallie of local dealer with whom you 
prefer to deal. 

The Peck·Williamson CO. , 351  W. 5tit St. , Cincinnati, O. 
Dealers. Write To-day for Our AttractiV'0 Proposition. 

----------�=�------------------. 

WANTED ! 
MEN 
WITH 
IDEAS 

TO 
WORK 
OUT 

However great his in. 
ventive genius, the man 
without technical training 
is compelled to blunder his 
way toward success. 

The system of instruc­
tion of the International 
C orrespondence Schoolil 
enables the student  to 
<lvoid mistakes and obtain 
invaluable technical train­
ing in any of the occupa­
tions named below, with­
out leaving home or loss 
of t ime from present 
occupation, 

Meebo.nieol Dranght�rnan, Civil EngIneer, 
Chemi!'t, Textile.MIlI 8upt., -Ele(�t:rician, 
Electrical Engineer, Me(�hani<'al Enghlcer, 
Telephone J�n"illeer, Electrical Ligbtinll 
S u p t., S u rveyor, StatIonary E ngineer, 
U nildlng C o n t r a c t o r, A r c h i t e c t u r a l  
Drnnghtsmall, A r('hit(�et, Bridge Engineer, 
Strllctural .. Eugilleer, �linlIlU; Enf:i,neer. 

Write the 1. C. S . ,  stating line in which 
you need training, and you will receive 
valuable information in the particular sub­
ject in which you are interested. 

I N T E R NATI O N A L  C O R R E S PO N D E N C E  S C H OOLS, Box 9 4 2 ,  Scranton, Pa.  

tel US BE ' , YOURt "EIC"fDRY WRIl'E_ FoR ESTI MATE O N  ANY A'RtmLE ' 

HARDERFOLD 
HYGIENIC 
UNDERWEAR 
Inter.Air.Space System 

Is two-fold throughollt, atfordlE)! 
protection agalllst the vicIssitudes 
of our variable climate to 

Invalids Ath letes 
Professional Men 

Merchants Accountants 
And all occupatio n s  In life. 

iw[oor o r  out. 
Over Eleven Hundred Phvsidam 
have united in to tLc 
sanitary excellence the H A ED -
EKFOLD system o f  ullderclotblIlg. 

HARDERFOLD FA BRIC CO. 
163 River Street, Troy , N. Y. Sen.u for cataZooue 

M agnificent Chance for 
Inveshnent 

T h e  owners of the Amprican patents of t h e  Magi c 
�pbere offer to allow the first to be erected and r uD fre e 
of royalty until the cost of erecting sbal]  h ave been 
paid, t o  he fol l owed by a small royalty tbereaiter. 

Ho much diSCUSSIon lUIS been caused by tbe won d er f u l  
effects of t h i s  sphere that i t  woul d  prove a vo\verful 
amut<ement attraction. 

For a complete d eseription. drawi ngs, etc, . �ee t h e  
following numbers o f  t h e SCl!;KTU'IU ALHEl{TGA N : 
June Hi . •  JuJy 7. a.nd Augu",t 11. 

'The J}lagic Spbere is the jllvention of Sir Hiram 
'laxim ,  whose name is sufficient to guarantee botl l suc­
cess and patronage. V\1"orking drawiuiZs �lre now _ready. 
\Vl'ite at once to James C. Haynes, 50 Bromfield Street, 
Room 14, Boston, .\:lass. 

FACTORY MEN We enn help -
you to better . 
ea rnings a n d  

hetter results b y  onr course o f  instruction fn Cost 
Account i ng .  Slnnll cost·--spare hours-t asy pay­
Inents.  Let us tell YOll onr plan. It costs nothing 
to investigate.  Our students to-day hold the best 
places and lna n age the best factories, A postar 
will bring you the detalls. 

INTERNA T10NAL ACCOUNTANTS' SOCIETY , Inc. 
59 Port St. W . ,  Detroit, Mich. 

, you WAN� MANUfACTURED STAMPINGS. M OD�LS,_  EXPER.' WORK 
WRITE FOR FREE BOOKLET TH,E' ,O LO B E  M A CHI N E "" STA M P I N O  CO. inO H"m llton IlVi'cl"yelatfit, 0. ' ' 

I Start �ek��!L9!���ew�Pu�il����� I B ad -DO N ' T  DRfN'K- W t one of t h e  most pleasant and profi t abl e Om Filt", l'u,;fy, neodo,j", a B r business in the W orld. Htop working for oth ers-big DeCD)uriZB. Booklet Free . profits-money comes with ordel's- our plan for 151 arting 
Unhring Wat(�r l'ul'ifying (�o. beginners is  a SUl'e '\vinne:r and offers you a c h an ce to 

=-::::::::::::1\5':':' l:",:,,:a}:, S
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:
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:
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:
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:
' Y:O:':k::::::::::::::, :: get in b u�iness for yoursel t. Full parti c ula.rs for stamp. 

_ A. FRAN K L l N · H O W A R D  C O "  Kansas C i t y ,  M o .  

" K���.E " B A L L  B E A R I  N C S  
For thrust or weJght o r  both. 
�il �f!��!

g
i.i

u
i:l.P8h�f'!}�!rd ��. 

10 et",. i n  Stumps for samples. 
P R E S S E D  S T E E L  M F G .  C O . , 5 4 5  The Bourse ,  P h l l a  .. Pa. 

AUTOMOBILE I}'iSURANCE 
Every o wner o f  a n  A u t o  sh oul d insure h i s  c a r  against 
10s8 or damage, wh ether in actual riding or ill transit. 
\Ve fully insure y ou against such l oss 01' damage, bow· 
ever sustained. Premiums low Fullest reliabilit y .  ' 
H. \V. BEALS. 76 William �treet, N ew York 

V E N T R I L O Q U I S M  
Learned by any Man or Boy at home. Small cost. Send 
to-day 2-cent st-amp for particul ars and proof. 
o. A. Smith , Hoom ]08, 2040 J�Jlox" illc Ave., Peoria, Ill .. 
-----------------�� 

I " � (N T 0 8 S We manufacture �I ETAL RI'F.-
C I A LTIES of all  kmds. to orcler; 
largest equi pmenti lowe8t pri c· 
es. Send sampl e or 

model for l ow estimate and b est expert adVi ce F RE E 
TilE EAGl .. E TOOL CO • • Dept. A� t ' in cillnmi,  O. 

"Sirenia, " for \yhips, tTnited Staips 'Vhip 
�. " , . , . , " , ' . ,  . . ' , . . . . . . . .  . 13, 144 ff'.r��tJ.� (' orli s s  Engine., Brew�r' "Sllow11ake , " 1'01' paper bags, CrO'\\'ll-Colurn· 11..'!1,!!1 and Bottler,:,' l\-iacbinery. 'l' 1Ili: VILTlilR 
lJia Pulp & P:'l per Co. . . . . . . . . . . . . . . . •  1 3 , 143 • "" MFG. CO •. 899 Clinton St., Milwaukee, Wit". 

"The American Princess('s' Roman and 
Ol'eeiun l\lH 8�ag(! Bath and Toilet C om­
ponnds, " for toilet a n d  massage com-
pounds, E. fl. G reen • • • • • • • . • • • . . • • • •  

PRINTS. 
"Cream of 'Yheat, " for a ccreal breakfast 

13,136 

food, Crt-am of "Theat C o . . . . . . . . . . . . .  1 , 8 1 9  
"The Baxtor Shop , "  f o r  shoes, Holland & 

O ' Brit'n Shop Co. . . . . . . . . . . . . . . . . . . . .  . 
"The M allnion Sh op , "  for shoes, Holland & 

O ' Brien Rhoe Co.  . . . . . . . . . . . . • • . • . • . . . . 
"Xmas Stocldng , " fot' Christmas stockings, 

Elms (� Co. . .  . . . . . . . . . . • . • • . • . • . . . • •  

1 . 822 

1 , 82 1  

1 . 82 0  

A printed copy nf thp specifiea t ion ano d rawit.� 
of any patent in tll'� fo regoing list, or any pate n T, 
in print issued ::;ince 1 863, w i l l  be furnished from 
this olliep for 10  cents � provided the name and 
number of the patent d,'sil'ed and the date b!.' 
�iven. Address Munn & C o . ,  361 Broadway, New 
York. 

Canadian patents may now be obtained by the i n ·  
ventors for any o f  the inventions named i n  the fore­
going Hst. For terms Qnd further particulaftl 
",ddress Munn & Co., 362 Broadway, New York. 

ELECTRIC LAUNCH MOTOR . - THE 
design in this paper is for a motor of unuRual sim plicity 
of construct:.ion. w bich can easily be built b .v an amateur 

I 
at small cost. It is intended for a boat of abou� 24 feet 
over all and 4: feet (j inches beam, draw ing 18 inches. and 
if! capable of PI'I 'pelling such craft at a spped of 7 m i l�s 
per h our. Ill ust rate.l with 21 cuts. Se e SCl ENTTFiC 
Al\1}1:;HICA � RrpPLE)'I E�T. No. 1 202:. Price 10 cents by 
mail, from tbis office. and frl)m ail  newsdealers. 

MODELS & EX P E R I M E N TA L W O R I< .  
Inventions developed. Special Machinery 

E. V,  BA I L LA R D .  24 Frankfort Street. New York .  
Expert Manufacturers M �a�Pe���nse ��d�a!� ��ciY!n� !f El�V�L�sT 

S RUBBER Fine Jobbing "'Tork A dopted by principal storct- ouses in New Y ork & R081 on 
PARKER, STEARNS & CO., 228.229 South Street, New York Manfd. by VOI,NEY W. ;}IA SON & (; 0 . ,  Inc. 

Prov idence, J-C. I. , U. 8. A. 
Dies, Tools, Models and Special M�chirlery. m:��,"l1·���:;::,";.�' 

.�Fr'u !>SSt EI!!��!i:!v: MOORE,  c����fO;MJj��"�N: :�AfU(t.>«�'ft.1s 
�--" 

,�- '�,----� tt� �n�fi(�k��!IOg� PoI?e���!�I�g: GEO. M .  M A Y E R , 1131 MONADNOCK, CHICAGO 25c. Parlor 1'ricks Catalogue. free. WORKING D R A W  I N e S  �l AR'l'INKA & C O  . . Mfrs .. 493 Sixth Ave., New York. 

D RY I N G  MACHI N E S .  S. E.  WORREL L 
Hann i bal . �10. 

�H' S'G H  E. R D T L E.  S TA M /"  G O : 
� STEEU Sr:A� P S ,  LETTERS & F I G U R E S. , eRI D G E. P OFFr: � C O N .  

L EARN WATCHMAKI NG 
We teach it thoroughly in as many mOllths as it 

formerly took y ears. Does away with tedious appren. 
ticeship. Money earIled while studying. Positi ons se· 
cured. Easy terms. Send for ('Htalog. Specialt ies & Patents Bought and So ld �T. LOl:lS WAT CJU1A K I N G  8ClIOOL. St. I"oui •• lI o. 

�me"iean eom,:,,,,,. $; Sp"dal y Co" Ine., 0;; Dea"h,,"n St., Chicago F R E E i:ti:.U� c�AFii g B O O  K Ex p en  m en t a I & Mod  e I W 0 r k We will o� request send to you no�tpaid, thi< book, also om spedal 
Oir. &; ad'IJice h·pc. 'Vm. G-ardam & SOU. 45-51 Rose St,N. Y t��n�. bYw�ft��ll�):������:�i��Th�;

t
(;t

l
t�ll��. 

ou
:) �aJ\!�ftl'�l�S� l�:!� 

Co., 114 W. 'Yater Street, Milwaukee, \Vis. 

T e I e g r a P h Y �,�;���;,
f;:��he�' o��:�l�! 

$2 up. OMNIGRAPH CO., Dept. 52, 39 Cort .. 
landt St., N ew York. 

1 0;' �p:y;"!�)�,!�� : !J�,cltrJ��J ��y�!� 
· 2. A Telephone. 18. A Talking Maehlll e .  '1 •• A .J mnp f=.park 

COIl. Send tor Complete List. llUTmn:. l'L'B. CO. Box �, Lynn ,  Mass. 



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

S PECIAL CONST RVCTlON 

EXCEPTIONA L  QVALITY 

NEW YORK BELTING & 
PACKING CO. ,  Ltd. 

91-93 CHAMBERS STREET, NEW YORK 

U S E  MICA'NOID 
ch anges, 

and will last 8. l i fe -time care . We pay 
the freight . Samples upon reque.t . WrIte,today. Address  

ASBESTOS M F G .  & ROO F I N G  CO. 
Mtmufactarers {)f  Everything in the Asbestos Line 31 6 CARR STREET ST. LOUIS, 110. 

CHARTE R . .  -
Stationaries. Portables, HOisters, Pump. 
ers. Sawing and Boat Outfits, Combined 
witb Dynamos. 

Gasoline. Gas.- Kerosene. 
Senu for Cata!oaue. 

State Power N eells. 
CHARTER GAS ENG I N E  CO.,  Box 1 48,  STE R L I N G ,  I LL .  

CRUDE  ASB ESTOS 
D I R I:;CT . F R O M  M I  N E S  

I P R E PA R E D  I R .  H .  M A RTI N ,  
ASBESTOS FIBRE OFF ICE , ST. PAU L  B U I L D I N G  
f o r  M a nufactu rers u s e  220 B'way, N ew York. 

S I A i l  varieties at  lOwest. pnces. Best llal lroad 
Track and 'VajZoD or Stock 8caie8 made. 
Also 1000 useful artIcles. including Safeb. 

. ca OS Sewing lIacbines. Bicycle •• Tools. etc. Save 
Money. Lists �'ree CHICAGO SeAL" co .. Chicago. Ill. 

Bausch & Lomb 
Photographic 
Lenses • • • •  

We believe the readers of 
this paper are interested in fine 
lenses for  photographing ma­
chinery. interiors of shops� 
copying drawings. pr ints. etc. , 
and for difficult out of dOOf 
work. such . as photographinll 
manufacrunng plants and other 
properties. That - is why we 
suggest the 

Bausch &: Lomb - Zeiss Protar Lens,  Ser. VII a. 

This lens is _ so perfect that it will do any kind of work. It 
takes the place of the several lenses usually required In indus­
trial photography. Catalog of lenses on request. 

Bausch cS. Lomb Opt. Co., Rochester, N. Y. 
NEW YORK BOSTON . WASH1NGTON 

CHICAGO SAN FRANCISCO 

IT PAYS BIG M t· p. t �:bll:���h o lon lc ures 
NO EXPERmNCE NECESSARY I.. our inltructiOD Book. and 
"Bulinel. Guide" tells alL We 
furDlob Complete Outllto With 
Big Advertlillng Pooter., etc. 
Humorous dramas brimful offun. 
travel. history, religion, temper­
ance work and songs illustrated. 
One man can do it. .Aetonfahing 
Opportmrlty in any locality for 
a man with a little money to show 
in churches. school houses. lodge 

halls. theatres, etc. Big profitt each enterta.inment. Others do it, why not you '1 It's easy ; write to us and we'll tell you ho�. Catalogue' free. I.MUSEMENT SUPPLY Co.. 467 Ghemical Ba.k Bldd .. GBIGAGC). 

HANDSOME PROFITS 
are realized by growing . pineapples in 
Porto Rico. Our co5perativ' plan allows 
non-residents to obtain , plantations by 
����

l
n��riJ

h
1bsErJt�����ril;r

arg
;J 0 

a
f:��t�! 

no tariff, cheap labor and cheap freights. 
If you want to know all about beautiful 
Porto Rico and our attractive proposition 
send for free booklet. 

LA FORTUNA FRUIT CO. 
1 Madison Ave. New York 

Scientific American. 

'EVERY NEW 4 SUBSCRIBER 
Who cub out and .end. at once tho .Iip (or mentiona thi. publication) with $1 .75 

for The Companion for the fifty.two weelU of 1 907 will receive 

F R E E All the issues of The Companion 
'
for the ;emain�j! weeks of '1906. 

The Thanksgiving, Christmas and New Year's Double Numbers. 
The Companion's 12-color Four.Leaf Hanging Calendar for 1907. 

$16 290 IN CASH AND MANY OTHER SPECIAL AWARDS . 
, TO SUBSCRIBERS WHO GET NEW SUBSCRIPTIONS. Sead lor lalormatloa, Aaaouacemoat lor ;901 Bad ,tree ,sample copies of tbe papen/ 

• ADVT. COPYRIGHTED 1 '0', PERRY M"80N COMPANY, BOSTON, MA8So B 127 

$7.50 
FOR THIS 

Fully Guaranteed 
· ·Stop Watch" 

Indispensable for recording the exact time to a 1-5 second III 
all Laboratorial, Experimental and Scientific W ork 

THE ' N EW YORK STANDARD CHRO N O GRAPH IS 
THE O NLY O N E  THAT IS FULLY GUARANTEED 

For Sale by your Jeweler 

New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J. , . . " . .  

Electrical · SCientific Novelti es 
.... All boys like t o  own their own railroad. W e  have supplied 

� the Christmas Trade for years with carload lots at 
Model. of Rail",ay., Motors, Dynamos, 

LocomotirJes, Trolley Cars, ���?j';JJ;,;:",,�� Miniatur.e Lamps, Etc. 
o�I�:ru�d: ��:d������£t�8e:leae!�� =jii.��Ij�����.
harmle88. Practical and durable in'"' � venti ODS, most amus1ng and 1nstructive. 

from '1.00 up. Illustrated booklet sent FREE. 

I; Fh�Cl1 CO.,233 E. Clifton Ave.,  Cincinnati. 0, 
Manufactur.r. Electrical NoV'"lt) •• In the World. 

H. & R. 
Greatest 
Revolver value 
lor the money. . . N D  11'0" C"-TA.LOQU a .  

HARRINGTON &. RICHARDSON ARMS c o  • •  2 2 S  Park Avenue, Worcester, Mass. 

NOVEMBER 3. 1906. 

S TEA M US ERS 

aainDow Packing 
The original and only genuine 

red sheet packing. 

The only effective and most 

economical flange packing In ex­

istence. 

Can' t blow Rainbow out. 

For steam, air, hot or cold 

water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark-the 

word Rainbow in a diamond in 

black, three rows of which extend 

the full len!r1:h of each roll. 

Manufactured exclusively by 
PEERLESS RUBBER. MFG. CO . 

1 6  Warren St., New York 

UNIVERSITY 
SHOE 

( Trade-Mark.) 
Heaviest oily grai n l eather-tan col� 

ored. Watertigh t <:Ollstruction. Com­
fortable and nea-rty indestructible. 
Bend for pamphlet 

J. P. TW ADD ELL, 
1210.1212 Market St., Phlladelpbla 

Something you need to know about. 

keep in order, of full 
fuel and the use of . 

l $'ttliCiliia'.aii to-iiiidii�\l rep'!irs · and so con­
In�I�!:,I��t�l!.�. 'l'hese power essen-

I H ( GASOLINE 
, • ·, ENOINES 

In addition they are adapted to every power use and 
requirement They give perfect satisfaction under 
proper instalment. 

They are made in several styles--Horizontal (like cut 
here shown) ,  Stationary QI' Portable. 4, 6, R, 10. 12, 15 and 
20 norse power. Vertical, 2, 3 and 5 horse vower. 

Buylog an I H. C. Gasoline Engine puts you rlllht and 
keeps you right. on the power question. A complete i�� ... 
vestigation of these facts will serve your interest well. 
B"etter begin at once by writing for our en�ine catalog. 
I nternat i o n a l  Harvest e r  C o m pany of America ( I nc.)  

'2' C lion roe Street. <Jhlesg'o, Ill. 

�\���"�b.\M ��@��t� 
Toledo � . Ohio,V. 'l1J, 1 2 5  • . . " Vu lcan P lace 

e VUlcan Iron worKS co. 
P A N - T O G ---' 
Something out 01 the common 

FOR MEN 
FOR CHRISTMAS 

Pan-Tog is a 
for men ; with 

are creased fresh every morning. Note 
the panels in the back�500 lb. pressure 
on the pants. Improved hanger on 
back for coat anll vest. Shoes and 
�tR�h
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shoes. Quartered golden oak orma� 
hoganized birch. A handsome chair 
that will last a life-time and pal' for 
itoelf in six months .  We pay freight. $12.50-Write for descriptive folder. Price 
CENTRAL M1NTEL CO., l212 ORJn Sir. SI. Louis. 

THE DIAGRAPH 
(Trade Mark Registered) 

The I m p roved S t e n c i l  C u t t i n g  M ach i n e  

Oi�g
a J:;!��!:i ��ift

n
:o�

n
slJe��::lP� 

Just a word wilJ bring our free 
Hlustrated booklet describins;r the 
Dlagraph and our " No Error " Sys­
tem of shipping gOOds. 
10 N. te:,��is��et�i
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