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AME RICAN LOCOMOTIVES ABROAD. 

The American engines which were purchased by' the 
Midland Railway Company of England in 1899 have 
at last been heard from officially. Mr. Johnson, Super­
intendent of Locomotives, states that the company put 
into operation thirty Baldwin and ten Schenectady 
engines, the builders having been given a' free hand in 
the matter of design and pattern. The result of a six 
months' trial in 1900 showed, according to the report, 
that the cost of operation of the American locomotives 
exceeded that of the English engines by the following 
percentages: Repairs, 60 per cent; oil, 50 per cent; 
fuel, from 20 to 25 per cent. These figures are cer­
tainly surprising, and they are by no means offset by 
the fact that these engines cost each $2,000 less than 
English engines of the same size and power. It is im­
possible to draw any conclusions from this official 
statement until full details of the circumstances under 
which the comparison was made are known. Of course 
there have been the usual hints and suggestions that 
the imported engines were not given fair play; but to 
anyone who is acquainted with the working of at 
least the official side of the English railroads it is 
certain that every effort would be made to .obtain reli­
able data where such an interesting and unusual op­
portunity as this was offered for comparing the two 
types of engine under similar conditions. It is possi­
ble, of course. that the American locomotives may have 
suffered in the comparison from the fact that the en­
gineers and firemen were familiar with their own en­
gines, and necessarily found the American machines 
somewhat strange. Ideal conditions would be those 
in which each type was operated by engineers and fire­
men of its own nationality, if we may so speak. It is 
reasonable to expect that of two locomotives, one 
which costs $2,000 more to build would prove more 
economical in operation. Part of this increased 
cost of operation might be due to the use of the copper 
fireboxes which are common in English practice; for 
it is not denied that this device is a great saver in the 
matter of repairs, the fireboxes in many of the English 
locomotives outlasting the engines. There is also a 
slight saving in fuel due to the. superior conductivity 
of the copper over the steel-though this is so small 
as to be almost negligible. 

After making all allowances of this kind, we fail to 
understand how such a great difference in repairs and 
oil could uccur; and one is forced to the conclusion 
that the English engines must. as far as the engineers 
and firemen are concerned, have received more careful 
handling than the foreign-made locomotives. Possi­
bly. also, the American locomotive may have suffered 
from the fact that it is built for harder service than 
its English competitor, and that it was hauling loa(ls 
much below its maximum capacity. The American 
boiler is built to be forced, and the exhaust is harsher 
with a view to a fiercer draught. The exhaust is 
softer in the English locomotive and the boiler is not 
usually forced as it is in American service. It can 
readily be understood that if the American locomo­
tives were not being worked up to their full capacity, 
they would show less fuel economy p'er load hauled 
than engines which were designed and built for the 
conditions of the test. 

.. � . � -

PROTECTION OF IRON STRUCTURES. 

The complete revolution which has been effected 
in the. field of industry by the introduction of iron 
and steel has brought the world face to face with a 
problem which. if it be not successfully solved, is 
likely to put a definite limit on the useful life of all 
structures that are built of these materials. Corrosion 
of such structures is a certainty if they be not abso­
lutely protected from the oxidizing i::fluences of the 
elements. They will lose steadily in weight and there-
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by in strength-a consideration whi_h should modify 
somewhat our self-com gratulations, when we point with 
pride to our towering, skeleton-steel, buildings and 
far-reaching bridges on shore, or to our fleets of giant 
steamships afl(;Jat. Although it has been understood 
from the very first that the life of iron and steel struc­
tures was, other things being equal, proportionate to 
the efficiency of the means used to prevent corrosion, 
it is nevertheless a fact that our knowledge of the 
best means to prevent their decay has by no means 
kept pace with our skill in the design and erection 
of metallic structures. This most vital subject is 
treated exhaustively in a paper presented by M. P. 
Wood, of New York, at the May meeting of the Ameri­
can Society of Mechanical Engineers, which contains 
a vast amount of data bearing upon the question of the 
relative value of the different systems of protection by 
painting. 

The paper will be given in full in the SUPPLEJI{ENT, 
commencing with the current issue. and without at­
tempting to review it at any length, we would refer 
to three widely known structures, which are men­
tioned in the article as showing the destructive ef­
fects of corrosion, in spite of the fact that they are 
extensively painted at regular intervals. Thus, we 
learn that advices as to the condition of the great 
cantilever bridge over the Firth of Forth, Scotland, 
finished less than ten years ago, show that corrosion 
iil widely established over the entire structure; and 
this in spite of the fact that a corps of painters is con­
tinuously employed upon it, and that the structure is 
practically repainted every three years, and in many 
places yearly. It seems that the lower sections, for 20 
feet or more in height above the n.asonry piers. are 
particularly subject to attack by the salt spray which 
is blown from the Firth during the prevalence of high 
gales. Yet this structure received two coats of boiled 
oil at the shop before erection, and then two coats of 
iron oxide paint, the last two coats together calling 
for not less than 180 tons of paint. Another case in 
point is the tubular railway bridge over the St. Law­
rence River at Montreal, where the destructive action 
of the elements was intensified by the hot gases and 
steam from the locomotives. The elevated railway sys­
tem in this city is also quoted as affording an instance 
of the rapidity with which deterioration is taking 
olace under our very eyes. 

A valuable opportunity was offered to test the rela­
tive value of the various paints. by an experiment 
which was carried out, or rather commenced and never 
completed, on the viaduct over the Harlem station of 
the New York Elevated Railway at 155th Street. Here 
the lattice work, floor beams and buckle plates are 
subject to attack by the gases of the elevated locomo­
tives, and the structure is well suited to an investiga­
tion of this kind. The metal work was first carefully 
cleaned by the sand-blast, and then seventeen panels 
were painted with as many different grades of paint, 
some of the panels receiving two and some three coats. 
Every possible condition was brought to bear to make 
the test one of a practical, commercial nature, as well 
as to give it true scientific value. After an exposure 
of about nine months. a thorough examination of the 
condition of each panel was made by a prominent en­
gineer, acting under orders of the Board of Public 
Works of New York city. The report was based upon 
a rating of 100 as representing a perfect condition of 
the coating. The freedom from rust varied from a 
maximum percentage of 99 to a minimum of 25. The 
99 per cent of freedom from rust was shown by a paint 
known as Nobrac, and the 25 per cent freedom from 
rust was shown by a paint known as Red Lead Ax­
tonide. A,,97 per cent efficiency was shown by a lead 
graphite and' lucal oil paint, and 92 per cent by a car­
bon paint. Then followed a carbon black paint with ;t 
record of 85 per cent and an amorphous graphite paim 
showed an efficiency of 80 per cent. It shOUld be men­
tioned that the 99 and 97 per cent results werll gained 
on panels which had received three coats of paint. 
while most of the other panels received only two 
coats; and it should further be noted that although 
there was little appearance of rust upon the panels 
securing a high percentage, the paints showed a tend­
ency to crumble in places as though being rotten-a 
condition which would suggest inability to resist cor­
rosion had the tests been continued for a greater 
length of time. 

Unfortunately this important test was not continued. 
It is probable that the poor results obtained with many 
of the specimens offered were such that the makers 
were only too glad to have these telltale experiments 
brought to a speedy close. In view of the fact that 
New York has now under construction no less than 
three bridges which will rank among the largest in 
the world, and a rapid transit tunnel which will be 
framed from end to end with steel and will be asso­
ciated with many miles of steel viaduct, we think the 
officials, both of the Tunnel and Bridge Commissions, 
should inaugurate a further series of tests. to ascertain 
what would be beyond question the most serviceable 
paint to use, in protecting metallic structures whose 
value will amount to not far short of a hundred mil­
lion dollars. 

JUNE 22, 1901. 
OUR FASTEST BATTLESHIP. 

The greatest credit is due to the builders of the 
new United States battleship "Illinois" for t):l.e brilliant 
success achieved by this vessel in her recent official 
trials over the Cape Ann course, when she showed an 
average speed during four hours of continuous steam­
ing at full power, of 17.31 knots an hour. This gives 
to the "Illinois" the distinction of being not merely 
the fastest battleship of her official class-the other 
two of the same design being the "Alabama" and "Wis­
consin"-but also for the time being the fastest battle­
ship in the United States Navy. The "Alabama," 
built at the Cramp shipyard, has an official speed of 
17.01 knots, and the "Wisconsin," built at the Union 
Iron Works, has an unofficial speed of 17.12 knots, or 
about one-fifth of a knot less than the "Illinois." 

There are certain features which lend particular 
interest to this achievement. In the first place the 
contract requirement as to speed was that the vessel 
should maintain a speed of 16 knots an hour when the 
engines were being worked at full power. The con­
tractors have. therefore, exceeded the requirements by 
a knot and a third. Moreover, the trial was to take 
place on a. mean draft of 23 feet 6 inches and a dis­
placement of 11,565- tons, and these conditions were 
fully realized; sufficient ballast being taken in to 
bring the vessel down to 23 feet 7:V� inches and suf­
ficient coal and water being used up during the trinl 
to decrease this draft by about an inch and a half. 
The trial, therefore, was a thoroughly practical test. 
and except, of course. for the fact that a good quality 
of coal and expert stokers were employed, the condi­
tions represented those which will exist when the ship 
if> fully equipped, ready for sea, with all stores on 
board, with a normal coal supply and with a clean bot­
tom. The trial course on the New England coast, 
which is made use of by the government on these oc­
casions, is 33 knots in length; and on this occasion it 
was marked off by means of buoys placed 6.6 knots 
apart, the "Illinois" covering the course twice during 
her four-hour trial. Near each buoy was anchored a 
naval vessel whose duty it was to take observations of 
the tide and of the time of the ship on passing these 
points. The fastest speed between any two buoys made 
by the vessel was 17.84 knots, and the slowest 16.!)7 
knots. The engines were run at a mean speed of 118 
revolutions per minute, and the boilers carried an 
average pressure of 180 pounds to the square inch. 

The next fastest first· class battleship in the navy 
to the "Illinois" and her sisters is the "Iowa," which' 
has an official speed of 17.09 knots. Then follow the 
sister ships "Kentucky," of 16.89 knots, and "Kear­
sarge," of 16.81 knots speed. Next in point of speed are 
the three vessels of the "Oregon'" type, the fastest of 
which is the "Oregon," of 16.79 knots, while the "Massa­
chusetts" has a speed of 16.21 knots and the "Indiana" 
one of 15.55 knots. Although the "Illinois" has ex­
ceeded her contract speed by 1.31 knots, this is not 
the greatest amount by which any battleship in our 
navy has shown herself superior to contract stipula­
tions, the credit for this being due to the "Oregon." 
which exceeded her contract speed of 15 knots by 1.79 
knots per hour. Against this, however, must be put 
the fact that it takes proportionately more engine 
power to make a gain in speed above 16 knots than it 
does above 15 knots, and this on account of the well­
known rule that the necessary horse power to drive a 
vessel increases as the cube of the speed. 

' 

The "Illinois" and her sisters may be called the 
prototypes of the form of battleship which is destined 
to become permanent in the United States Navy. They 
are marked by a high freeboard and generous accom­
modation for officers and crew, being in this respect 
<l decided improvement on our first battleships of the 
"Oregon" class. She is 368 feet on the water line; 72 
feet 2¥! inches in beam, anq displaces 11.565 tons on a 
draft of 23 feet 6 inches; the normal coal supply is 800 
tons and her full' bunker capacity 1,440 tons. She car­
ries a complement of 40 officers and 453 men. The main 
battery consists of four 13-inch rifles in blj.lanced tur­
rets. carrying armor 17 to 15 inches in thickness, and 
fourteen 6-inch rapid-fire guns, of which ten are on 
the main deck within a casement of 5¥!-inch armor, 
and four are on the upper deck with similar protec­
tion. Thllre are sixteen 6-pounder rapid·fire guns in 
the secondary battery and four 1-pounders, besides two 
Colts and two field guns. The "Illinois" is also pro­
vided with four torpedo tubes. The armor belt, which 
extends from abaft the after turret to the stem, is 
16¥! inches in thickness at the top edge and 9lj2 inches 
at the bottom. It tapers in thickness toward the stem. 
where it is reduced to 4 inches. Diagonal 12-inch 
armor connects this belt armor with the barbettes. 
which are themselves protected by 15 inches of steel 
armor. Forward the vessel has a freeboard of 20 feet 
and aft of 13 feet. Altogether we must confess to a 
liking for the "Illinois" and her sisters. Her speed, 
it is true, is not up to the latest scandard of 19 knot,; 
which has been accepted by our own and most foreign 
navies as sufficient; but she is an exceedingly powerful 
vessel for attack. and would stand the hardest· kind 
of hammering in a sea fight without risk of serious 
disablement. 
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JUNE 22, 1901. 
GAS ENGINES.* 
BY PROF. AIME WITZ. 

Among the merits of gas motors there is one which 
should be specially mentioned, and that is that they 
will accommodate themselves to all kinds of gas and 
may be fed by the richest as well as the poorest 
products, whose scale extends from acetylene down 
to the blast-furnace gases. For this it is only necessary 
to modify the proportions of the explosive mixture, 
and to regulate properly the degree of compression 
and the ignition period. When an appropriate car­
buretor is used it is possible to use hydrocarbon 
liquids whose density and volatility are quite different, 
comprised between gasolines and ordinary petroleum. 
It is owing to this great elastiCity that the gas motor 
has reached such a wide development and has been 
put to such varied uses, its power ranging from one 
or two up to a thousand horse power. 

The gas engine of 1,000 horse power was a brilliant 
dream whose realization haunted the minds of many 
workers, and the foremost among these; it has now a 
tangible realization, for it suffices to couple in tandem 
or otherwise two cylinders like that of the great motor 
shown at the Exposition by the John Cockerill Com­
pany to obtain this result. This engine is of the single 
cylinder type, measuring 52 inches diameter with 56-
inch stroke. It has developed, under the inspection 
of a commission of prominent engineers, 560 to 670 
effective ,horse power, consuming blast-furnace gas 
of but 27 calories per cubic foot. It absorbed about 
88,440 cubic feet of gas per hour while developing 
670 horse power. According to the remark of an 
eminent engineer, the cast iron is henceforth only a 
secondary product of the blast furnace, which assumes 
the rOle of a powerful gas generator, furnishing, on 
the one hand, 150 tons of cast iron per day and on the 
other 21 million cubic feet of gas. Even discounting 
one-half of this volume for heating the air-blast of 
the furnace and for other uses, there remains a quan­
tity of gas sufficient to produce 3,500 effective horse 
powei' by the use of gas engines. If the same gases 
were used to heat the boilers of steam engines not 
more than 1,000 horse power could be obtained. The 
gas engine has thus found a new sphere of action, and 
a like success is in store for the engineers who will 
utilize the gases of coke furnaces. 

The gas generators of Dowson, Gardie, Deutz, Benier 
and others have been essential in the progress of the 
gas motor. At first they required choice coal, anthra­
cite of the best quality, carefully separated from dust 
and otherwise possessing exceptional qualities which 
corresponded to a high price, but at present ordinary 
anthracite is used of a relatively low price, and this 
has multiplied the applications of the gas generators; 
among these may be mentioned electric light plants, 
tramway stations, pumping works, mills, printing es­
tablishments, and even in the spinning and weaving 
industries gas engines have been used with success­
ful results. A motor of 100 horse power working 
3,000 hours per year, whose generator is fed by an­
thracite at $5 per ton, gives the effective horse power 
hour at less than $0.008 (allowing for interest, etc.), 
with a gain of $0.001 over a good steam engine burning 
coal at $4 per ton, and the first cost of the plant is 
scmewhat less. These results are certain at present. 
The energy of the generator gas ranges from 30 to 40 
calories per cubic foot. The generators accommodate 
the,mselves to the use of coke, but the high price of 
this combu�tible is an obstacle to its use. Mr. Mond 
has put in service in the chemical works of Brunner, 
Mond & Company, in England, a remarkable form 
ot' generator which permits the use of fine bituminous 
coal, with the formation of sub,products which are 
quite remunerative. The ensemble of the apparatus 
resembles a small gas workS, but the cost per kilowatt 
hour is only $0.008, with Crossley engines of 25 horse 
power, and this figure has justified a complete installa­
tion of this kind. The Riche generator, in which wood 
is used, gives gas of a relatively high quality at 80 
calories per cubic foot, which has been used with 
Charon engines quite successfully. This process may 
find useful applications in localities where wood is 
plentiful, and thus the domain of the gas motor will 
be increased. 

The use of water gas for motors has not been at­
tended with the results which were hoped for; this 
may cause some -surprise, but the neceSSity of using 
coke and the alternative phases of working may per­
haps explain the fact. The Delwick generators, which 
furnish a gas of 70 calories per cubic foot, have had a 
certain success in Germany, and in America the Lowe 
generators, transformed by Merrifield, are used. But 
few experiments have been made as to the supply of 
motors by water gas, but these have been sufficient 
to give new proof of the great adaptability of the 
motor, which works as well with water gas as with 
mixed or with Siemens gases. Biedermann and Har­
vey have proposed a novel process, this being to sup­
ply the generators with carbonic oxide gas which 
would be reduced to carbon monoxide by contact with 

* Paper read befor3 the International Congress of Gas Industries. Re. 
-ported by PW Correspondent of the SCIENTIFIO AMERICAN. 
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incandescent carbon. If this idea becomes practicable 
it would give rise to an interesting regeneration of the 
burned gases of the motors. In fact, the cycle could 
be closed by reviving these gases by causing them 
to pass through a layer of carbon at a red heat. The 
high temperature of the exhaust would no doubt 
suffice to keep up the reaction and the heat would 
thus be recuperated. Unfortunately, there would be 
an accumulation of nitrogen on account of the intro­
duction of air into the motor cylinder to form the 
explosive mixture. 

The gases of distillation may now be considered, 
these constituting the gases of high quality. Their 
energy varies from 100 calories per foot (gas from 
dry wood) to 140 from coal and 200 from schist. These 
are average figures, and we find 130 to 160 calories 
for the gas of the city gas-works. This latter has 
been the first gas used for the motors, and for which 
they were invented and built, from the time of Philippe 
Lebon to Lenoir and Otto. With gas at $0.54, $0.81, 
$1.08 and $1.35 per 1,000 feet, and for motors of 4, 
10 and 30 horse power, working 3,000 hours per year, 
the price per horse power hour is shown in the follow­
ing table: 

COST PER HORSE POWER HOUR. 

Motor. Gas at $0.54 Gas at $0.81 Gas $1.08 Gas at $1.85 

4 horse power $0.022 $0.028 $0.084 $0.040 
10 .. .019 .025 .031 .087 
30 " .017 .023 .029 .035 

These figures, which, of course, are subject to varia­
tions, show at least that up to 10 horse power the 
gas engine need not fear the competition of any motor, 
even with city gas at $1.08 ,per thousand, but for 30 
horse power the price should not exc:eed $0.81. It is 
true that the gas engine, fed from the city mains, has 
such great practical advantages that it will be used 
even if the price per unit of work is somewhat higher. 
It needs no accessory apparatus, no grate nor supply 
of combustible; it can be set working instantly by 
operating a valve and consumes nothing during the 
hours of rest. 

The application of gas engines in cities has not re­
ceived the development which might be expected by 
reason of the great improvements made during the 
last ten years. Now that an effective horse power 
hour can be guaranteed by the consumption of 18 
cubic feet of gas of 135 calories (city gas) the use 
of these motors should be advantageous and economical 
in many industries. In PariS, the gas company sup­
plies only 3 per cent of its output for gas engines; 
however, in Germany some of the gas-works supply 
as high as 17 per cent for this purpose. 

•••• • 
THE CLOTHING OF THE ANCIENT ROMANS. 

At the December meeting of the Archreological In­
stitute of America, Prof. Myron R. Sanford, of Mid­
dlebury College, read a most interesting paper upon 
"The Material of the Tunica and Toga," and we ex· 
tract the following from the Journal of the Insti­
tute: 

With the paSSing of the simple toga and tunica of 
the early years to the more ornate and complicated 
forms of dress there came to Rome many new fabrics 
to vie with wool. Many Latin writers tell of the use of 
linen, cotton, silk and various mixed stuffs. The idea 
students gain from the perusal of classical literature 
is that rarely did the newer materials actually sup­
plant wool in making up the various articles of 
cloth. No one seems to have undertaken the formid­
able task of an elaborate study of the existing paint­
ings and statuary representing the Roman dress, to 
determine how far the artists intended to suggest 

,various materials in their drapery. In some of the 
portrait statues in Pompeii it is unreasonable to be· 
lieve that the clumsy, thick folds do not represent 
some form of WOOl, and the lighter and sometimes 
diaphanous folds the finer fabrics. Frequently in 
painting, and not rarely in statuary, different ma­
terials are to be seen in the clothing belonging to 
the same figure. The Latin department at Middle­
bury College has been interested in experimenting 
with a considerable variety of materials in imitation 
of some of the well-known figures. Besides coming to 
certain conclusions regarding the graceful and stiff 
folding of different cloths, the. students had realized 
a tact insufficiently emphasized in the manuals, name­
ly, that no material from the heaviest wool to the 
most delicate silk will of itself take the beautiful 
folding shown in the ordinary statue or painting. 
The drapery in the latter is always one of two re­
sults; it is either taken from the plaits and foldings 
of the clothing of the model draped beforehand with 
the most painstaking care, or it is the conventionaliz­
ing of the artist. Not until a trial is made will one 
realize how elaborate the process must have been to 
produce the appearance of the toga 'of Hortensius, for 
the accidental disarrangement of which on the 
crowded street he sent a challenge to his friend. 
Often the simplicity of certain effects is, after all, an 
elaborate effort. For example, the Commodus of the 
Vatican collection seems to have the drapery hang­
ing from the body in the most natural manner, while 

an attempt 10 imitate it will show that it is a case of 
art concealillg art. The simplicity is only apparent, 
and occasion,tlly no imitation with material of any part 
whatsoever (',an follow the contortions in the drapery 
of certain classic figures. 

• ·e· • 

SCIENCE NOTES. 
A comet wltich was first seen in South America about. 

the first par: of May has reappeared, according to a 
dispatch fron Lima, Peru, dated May 12, says The New 
York Tribun'l. It apparently has two tails, one of 
which is long�r than when it was first seen. 

At Carracrl'ss, on the west coast of Ireland, the only 
building in the place is the residence of the pril�st. 
Seventeen oil fishing boats, one of which is said to 
have been bunt between 1740 and 1750, form the rest 
of the quaini, little village. There is not a tree of 
sufficient size to furnish timber within eight miles. 

A new pro �ess now used in Germany of imitating 
wood carvings, etc., in plaster, bronze and other ma­
terials, is sa'd to supersede the old way of painting 
and lacquerir g, in so far as it reproduces perfectly the 
fibers and pOles of the wood models. The model, which 
is best made 'rom porous oak, is covered pretty thickly 
with a solut'on of two per cent collodion, and when 
this is dried up it leaves the usual dull and porous 
appearance I,f the wood unaltered, but the model is 
perfectly oil proof, and the casting is proceeded with in 
the usual Wf y. 

The appro:lChing millenary of Alfred the Great lends 
special interest to the estate of .Winklebury, in Hamp­
shire, now i 1 the market. It contains the well-known 
circular canlp of that name, said to have formed a 
stronghold of Alfred. Excavations just made by 
Reginald SDlith, of the British Museum, have brought 
to light fragments of ancient British pottery. An 
examination was also made in the autumn of last year, 
and on both occasions bones of extinct animals have 
been discove�ed, showing traces of fire, probably sacri­
ficial. The camp is believed to have exi'sted before 
the Roman invasion. It was occupied as late as the 
seventeenth <;entury by the Parliamentary forces when 
beSieging Basing House. 

The London Lancet in an article on nicotine inverts 
the order of injuriousness usually associated with cig­
arettes, cigars and pipes. It states that nicotine itself 
has been proved to be practically guiltless of evil ef­
fects in smoking, but pyridine and its derivatives are 
responsible for headaches, trembling and giddiness. 
The degree of toxicity in smoke depends largely upon 
the completeness of combustion. The combustion of 
a cigarette is more complete than that of a pipe or 
cigar. A pipe acts as a condenser, but the condensed 
products do not reach the mouth, while considerable 
condensation must occur in a cigar, the products 
reaching the mouth and being absorbed. Therefore 
The Lancet places the cigar first in the order of injuri­
ousness, then the pipe and lastly the cigarette. 

John D. Rockefeller has given $200,000 to found 
"The Rockefeller Institution for Medical Research." 
The gift is not intended for an endowment fund, but 
is for immediate expenditure. Mr. Rockefeller has for 
some time been consulting with eminent medical men 
as to the need of such an instit1.ltion, and he has had 
the best advice. Facilities for original investigation 
are to be provided, especially in such problems in 
medicine and hygiene as have a practical bearing on 
the prevention and treatment of disease. The first 
work of those connected with the institution will be 
that of co-op�rating with the New York Board of 
Health in studying its work and the problems con­
fronting it, and particularly that of milk supply. Re­
searches of a more ambitious nature will be begun in 
the fall under the guidance of experienced investiga­
tors. 

There is a movement in Great Britain to secure a 
photographic record of historic events, and homes in 
the country which are rapidly disappearing before the 
advance of progress. The work is being carried out 
by the National Photographic Record Association. It 
was founded in 1897 by several well-known gentlemen, 
anxious to preserve photographic records of objects 
of interest, scenery, life, customs, and history of the 

. time. Such a faithful picture as that secured by means 
of the camera conveys a much more comprehensive 
idea of the subject than columns of written description 
can convey. The pictures are being preserved in the 
British Museum as they are collected, and they will 
constitute a valuable work of reference to tne chroni­
clers of future generations. Several members of the 
association are enthusiastic photographers, and many 
valuable pictures have beeR secured by this means. 
The society also commissions pictures of important 
events or historic spots to be secured in all parts of 
the country. The work is of exceptional value in con­
nection with London, since many of the old, historic 
and interesting landmarks are rapidly vanishing, so 
that within a few years there will be very little of 
ancient London in preservation, with the exct'l)tion of 
the national buildings and monuments. 
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AN ADJUST ABLE POWER-HAMMER. 
The inventions which have recently been patented 

ill the United States include an adjustable power-ham· 
mer devised by Mr. Abel Sack, of Ashton, Neb. 

The handle of the hammer, as our illustration shows, 
is hung on centers carried by a link, the lower end 
of which is fulcrumed on the base. By means of a 
screw-rod surrounded by a spring which presses on 
the link and on an inclined brace extending from 
the base to a central upright, the link is caused 
to swing forward or backward so as to shift the 
hammer and its die according to the nature of the 
work in hand. 

The hammer-head is pivotally connected by a yield-

SIDE ELEVATION AND DETAIL OF POWER-HAMMER. 

ing pitman with the wrist-pin of two counterbalanced 
crank-wheeis driven by a belt. Our smaller illustra­
tion shows that the pitman consists of a head from 
which a tubular portion depends, designed to receive 
the upper end of a shank pivoted to the hammer. 
The shank carries a cross-head through which guide· 
rods extend. Springs are coiled around the guide­
rods, and press against the cross-head on opposite 
sides. The pitman yields in the direction of its length; 
for an upward pressure of the hammer on the pitman 
causes the cross-head to press the springs. 

By hanging the hammer on a link pressed outward 
by a spring, and by connecting the hammer with a 
:i31ding pitman to the crank-wheels, it is evident 
;Jnt the desired blow to be given can be struck with 
U!1Y pressure. Objects of any kind can be readily 
fashioned by this trip· hammer, owing to the yielding 
pitman and to the transverse adjustability of the 
hammer relatively to the anvil. 

In order to tighten or loosen the belts and simul­
taneously to actuate and stop the hammer, tightening 
pulleys are employed which are 
operated by a treadle through 
the medium of a system of levers 
and links. When the hammer 
is idle the belts run loosely 
around the crank-wheels. By 
pressing the treadle the tighten­
ing-pulleys are thrown forward 
against the belts to tighten them. 
When the pressure on the treadle 
is released, a spring automati­
cally withdraws the tightening­
pulleys from the belts. 

The hammer delivers a draw­
ing stroke, since it is supported 
so that it can move longitu­
dinally. 

, .. 

LA 1HrCH OF THE SUBMARINE 
TORPEDO BOAT " FULTON." 
The launch of the' submarine 

torpedo boat which is herewith 
illustrated affords practical evi­
dence of the fact that the possi­
bilities of submarine warfare are 
being fully recognized and tested 
by the great naval powers of the 
world. It is to the French navy 
that we owe the present awaken­
ing of interest in this subject, 
and their elaborate course of ex­
periments in the Mediterranean 

J titutific �mtti,au. 
are fresh in the public mind. Antedating these French 
experiments were those of the British government 
with the "Nordenfeldt; " but for the past decade and 
a half the English navy have done practically nothing 
in this direction. It is but just to say that the present 
interest in the question of submarine warfare is 
largely due to the indomitable energy and confidence 
of Mr. Holland, the inventor of the type of submarine 
recently adopted by both the British and American 
navies. 

At present there are six boats of the Holland type 
under construction for the United States navy. Four 
of these, the "Adder," "Moccasin," "Tortoise" and 
"Shark," are under construction by Lewis Nixon at 
Elizabethport, N. J., and two, the "Grampus" and 
"Pike," are being built at the Union Iron Works, San 
Francisco. The vessel shown in our illustration, which 
was launched on June 13 at the Nixon shipyard, is 
identical with these vessels in every particular. She 
was built for the Holland company to be used as an 
experimental vessel, and in a few weeks' time she 
will make a series of trial runs in Peconic Bay. In 
these trials every part of the equipment and motive 
power is to be subjected to thorough test, and the 
experience thus gained will be incorporated in the 
six boats which are now in frame and plated at the 
two yards where they are under construction. The 
vessels are similar in general design to the "Holland," 
which has been illustrated at different times in the 
SCH;;\"TIFIC AMERICA:\,. The length over all is 63.33 
feet, the diameter 11.75 feet, and the displacement 
when submerged 120 tons. The vessel is driven by a 
single screw, and motive power is furnished by four­
cylinder Otto gasoline engines of 160 indicated horse 
power, and by electrical motors of 70 horse power. 
The gasoline engine will be used for propulsion on the 
surface, and also for charging the batteries, which will 
be drawn upon by the 70-horse power motor when the 
vessel is submerged. When the gas engines are charg­
ing the batteries, the electric motor is used as a 
dynamo. The armament consists of a torpedo tube. 
which is provided with five Whitehead torpedoes. The 
conning tower is 21 inches in diameter and is pro­
tected by 4 inches of armor. The speed is to be about 
7 knots an hour. 

There are separate engines for operating the vertical 
rudder, and the two horizontal diving rudders. These 
engines are worked by air at a pressure of 50 pounds, 
supplied from six storage flasks which carry air at 
a pressure of 2,000 pounds to the square inch. The 
necessary reduction of pressure is secured by means 
of a reducing valve. 

In recent government trials between Annapolis and 
the Norfolk Navy Yard, the "Holland" (the precursor 
of the improved boats, of which the "Fulton" is the 
first) ran a total distance of 145 miles. The trip was 
a surface run, and the actual speed, after corrections, 
was 5 2-3 knots. The temperature did not rise above 
60° F. For surface propulsion the ventilation arrange· 
ments were good, and under submarine conditions, al­
though the commanding officer detected an odor from 
the gas, the crew appeared to suffer no discomfort. The 
report states "the behavior of the boat and of all mech­
anisms was excellent" with a few minor exceptions. 

• • • 
THE FORM OF MERCURY BATH-EXPERIMENTS AT 

THE OBSERVATORY OF PARIS. 
BY J. GUENAJRE. 

The mercury bath is an indispensable adjunct to 
the telescope used to observe the passage of a star 

LAUNCH OF THE SUBMARINE BOAT " FULTON." 
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at the meridian of observation. As the angles are 
counted from the vertical, it is essential that the lat 
ter should be accurately determined; this is carried 
out by the USb of the mercury bath. The telescope 
is directed perpendicularly over the bath, and in con­
sequence two images of the cross hairs near the eye 
piece are formed. One of these is formed directly 
and the other by reflection from the mercury; if the 
telescope is exactly vertical the two images coincide. 

MERCURY BATH, HAMY SYSTEM 

It is then observed whether the zero of the graduated 
circle at the side of the telescope corresponds with 
the zero of the vernier, or if not, what correction 
is to be added or subtracted. At the Observatory of 
Paris the question of mercury baths has been carefully 
studied of late, owing to the fact that the Observatory 
is located in the center of the city and the surface of 
the mercury is troubled by the vibrations of the soil. 
Among tne different forms of mercury baths in use 
may be mentioned, first, the bath formed of a material 
which is wet by the mercury; it has certain ad­
vantages, the reflected image being fixed, but diffused. 
This want of sharpness may come from vibrations 
which are very rapid, but of small amplitude. Second, 
grooved baths; in these the vessel has grooves on 
the bottom 0.12 inch wide by 0.12 inch deep. Thjs 
form was studied by Leverrier in 1869, and its intro­
duction was considered as improving notably the ob­
servations of the vertical, and was thought to have 
entirely suppressed the influence of vibrations. In 
fact, the image is improved, but to a degree quite 

insufficient for permitting the 
observation of the nadir during 
the day. Third, floating baths; 
a floating bath with a thin layer 
of mercury, proposed by P. Gau­
tier, was tried with success at 
Paris and Melbourne, but it was 
afterward shown by Peri gaud 
that its advantages had 18en 
wrongly attributed to the float­
ing, and his experiments show 
that it is the thickness of the 
mercury which comes into play. 
The images are sharper as the 
layer is thinner. It is on this 
principle that are established 
the baths which are at present 
in use at the Paris Observatory 
f o r  m e r  i d i a n  observations. 
Fourth, suspended baths; thiE 
type of bath appears to haVE 
been proposed by Seguin and 
Mauvais in 1852. After placing 
the bath upon rubber plates or 
cushions they found that. the 
best results were obtained by 
suspending it from rubber bands. 
and concluded that elasticity by 
traction is preferable. At Mel­
bourne, Mr. Ellery, in 1888, 
found that the rubber band sys 
tern overcame the large trepida-
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Puoto. by N. L. Stebbins, Boston. " INDEPENDENCE." 

surface of the liquid. The 
springs are arranged in 

pairs, two springs of dif 

ferent thicknesses being 

placed side by side so as 
to oppose their vibrations. 

Below the vessel is a vane 
which plunges into a vis· 

cous mixture of tar and 
oil. Above the vane is a 

weight for regulating the 
center of gravity and 

bringing it near the sur· 

face of the liquid. The ex· 

periments made with the 
new system at the Paris 

Observatory have complete· 
ly confirmed the previsions 

of theory. During two con· 

secutive days the images 
given by the new bath 

have been observable at all 
hours of the day and in 
satisfactory conilitions of 
sharpness. 

••• 

THE THREE CUp·YACHTS 

OF 1901. 

ti on s.. but not the smaller 
ones, and that the prob· 

lem was not yet solved. It 
is only recently that M. 
Bamy, of the Paris Ob· 

servatory, established the· 

oretically the conditions 

which the bath should till, 

and he has obtained with 
his new bath an image 
which is practically mo· 

tionless. This apparatus 

was shown at the Paris 

Exposition, and is at pres· 

ent undergoing some mod· 

ifications in detail. M. 
Bamy wished to find by 
calculation whether it was 

possible to realize a meth· 
od of suspension which 

would give a perfect sur 
face to the mercury. The 

two main problems may 

be briefly mentioned. The 

study of small movements 

of a solid swinging in a 

liquid when the vessel is 
submitted to vertical vi· 

brations shows that after 
a time the solid takes a 
vibratory movement, syn· 

chronous with that of the 

vessel, but of different 

amplitude; the latter is 

much smaller than that of 

the vessel, if, with a suf· 

ficient immersion, the reo 

sistance to movement due 
to viscosity is not too 
great. Then, remarking 
that the action of a liquid 

Length ovel' aU, 140 feet 10� inches. DeaHl, 23 feet 11!Al inches. Draft, 20 feet. Ballast, 75 tons. 
Sail Area, 14,300 square feet. 

It takes but a glance at 
the three photographic 

views of the cup yachts of 
the present season, and the 

accompanying table of 

their measurements, to be 
convinced that in the ef· 

fort to prodl.ce, on a given 

water·line length, the fast 

est possible sail·driven 

racing yacht, our present· 
day designers have arrived 
at a common type from 

upon the solid in movement is comparable with the 
elastic action of a spring, M. Bamy was led to solve 

the second problem, this time not making the restric· 

tion that the vibrations should be vertical. A rigid 

support, having a vibratory movement, acts upon a 

heavy solid, M, which is suspended from it by coiled 

springs of negligible mass and attached at the points 
of a regular polygon. The question is to determine 

the absolute movement of the mass, M, knowing that 

l>lloto. by Symonds &I Co .. Portsmouth. England. 

II SHAMROCK II." 

the speed of a point, Q, of the solid with relation to 
the support is opposed by resistances proportional 

to this speed. The consideration of the problem shows 
that the effect of the trepidations of the soil upon the 

surface of the mercury may be nearly annuled by 

the proper suspension of the vessel. In the present 
apparatus the vessel is suspended from a framework 

by four long double springs. The vessel is very heavy, 

and arranged so that the center of gravity is near the 

which they vary only in minor particulars. Admitting 

the existence of a type·yacht, it must be confessed 
that the palm for originality, as far as the modeling 
of the hull is concerned, belongs to Crowninshield, 

the young designer at Boston, who, in the modeling of 
his first 90·foot cutter, has not hesitated to branch out 
on new and hitherto untried lines. Judged on the 
basis of construction, however, the most original boat 

of the three is the "Constitution," which diffbrs so 

Copyr\iht, 1901, by Frank H. Chlld. Newport, R. I. 

" CONSTITUTION." 

LCll�!h over IlJ.l, lao feet. lJeaHl, 25 f�pt. Dran, 19 feet. DaJla!!t, 95 tone. 
SaU Area, 1ol.200 square feet. 

Length OVCI' all. 1�2 feet 6111ches. DeaHl, 25 feet 214> Inches. Draft, 19 feet 10 incheA. 
Balla!!t, 93 tons. SaU A.rea, 14,400 square feet. 



widely in this respect from her compeFtors and, in­
deed, from all other 90-foot racing yacl ,ts that have 

preceded her, that she stand s  in a claE l entirely by 

herself. Of the Watson yacht it must be ( onfessed that 

she presents less novelty than the other t' iO boats. She 

reminds the writer strongly of the yay 1 "Sybarita," 
also built from Mr. Watson's designs, whi�h has hither­
to proved the fastest 90-foot yacht in British waters. 

The "Shamrock" differs from that boat �hiefiy i n  her 
bow sections, the overhang being muc 1 longer and 
the beam being carried much further nto the bow, 

with a substitution of fiat and full set tions for the 

sharper V-sections which are f Jund ir the bow o f  

the " Sybarita" a n d  other Watson craft. In construc­

tion she is not unlike "Shamrock (," w ith the differ­

ence that her sheer strake is of steel L [stead of alu­

minium. The body of the yacht i s  I,lated with a 

special make of bronze, and the deck is of steel, cov­
ered with a thin layer of pine planking_ 

DIMENSIONS OF gO-FOOT CUP-YACHTS ,  

Length 
over all. Beam. 

--- ---
Ft. In. Ft. In. 

Shamrock II. . . . . . _ . 135 0 25 0 
Uonstitu don . . . . . . . 132 6 25 2).2 
Independence . . .  . . .  140 10).2 23 11).2 

Draft. 

--- -
Ft. In_ 

19 0 
19 10 
20 0 

lallast. Sail Area. 

Tone_ Sq. Ft. 
95 14,200 
93 14,400 
75 14,300 

As to the performance of the three cOI1peting yachts 
under sail, i t  may be described as tru y sensational. 
Both "Shamrock" and "Constitution" l lave been dis­

masted, and "Independence," as the re mIt of a jam­
ming of her steering gear, came very near being so_ 

As far as  can be judged from these sailing trials, 

"Shamrock 11 . ,"  after her defeat by "Sh lmrock 1.," ap­

pears to have very little prospect of wi aning the cup. 

The' only element of uncertainty, as far as she i s  con­

cerned, hinges on the possibility that "Shamrock 1 ."  
i s  sailing faster than she was when ave ' here in 1 8 9 9 ; 
but inasmuch as orders were given that, to render her 
a medium of compari son, the older vessE l should not be 

changed, we see no reason to suppose that she i s  a 
faster boat now than then_ As to the speed of "Con­

stitution" and "Independence" there ha, ; been no scale 

by which to judge of it, other than the perfervid 
imagination of the spectators who have followed these 

vessels in their canvas-stretching trials. Nevertheless, 

we should be greatly surprised i f  both of  these boats 

are not faster than "Columbia," and this for two rea­

sons. In the first place, "Constitution" is several tons 
lighter i n  construction than "Columbia," and by trans­

ferring the weight so saved from the hull to the keel,  
and adding 1 2  inches to her beam, i t  h is been possible 

to increase her sail-plan at least 1 0  per cent over 
that of "Columbia," without giving her more dis­

placement than that boat. "Indepel dence," on the 

other hand, has achieved the same result by the 

peculiarity of her model. Although l ler hull is prob­
ably no lighter than that of "Colun lbia," she gains 
power through the fiattening of  the j oar and harden­

ing of the bilges, and the carrying of the fioor out 
into overhangs of exceptional lengtL As originally 
designed she was to carry a sail-spreac o f  14 ,611  square 

feet, with a total amount of ballast of 7 5  tons. Mr_ 

Crowninshield, the designer, gave l ler an excessive 

sail-spread and a moderate amount of ballast, with 

the idea of decreasing the first an d increasing the 

second, should the sailing trials pr  )ve it to be nec­

essary, until the proper balance bet'Jeen the two had 
been established. The unprecedente( character of her 
model-unprecedented, that is,  for a 90-footer-ren­

dered this tentative method of propo rtioning the spars 
almost a necessity ; and, very wisel r, care was taken 

to have the sail-spread over rathe .- than under the 

capacity of the boat. It is easier t )  cut down a sail­

plan than to increase it, and the B oston boat is now 

having 5 feet cut from her mast and as much from the 

topmast, with the result that 300 Sql !are feet of  canvas, 

and a corresponding weight in sp us and gear, will 

be removed from an altitude of fr )m 100 to 173 feet 
above the deck. The reduction o .  weight aloft will 
fully compensate for the reduced nil-power. Another 

change is  the substitution of a ru dder of  the normal 

type for the experimental balanced rudder with which 

the preliminary trials have been carried out. Alto­

gether, the coming races promis" to be, to say the 

least, exciting. The enormous sail-plans, the fact 

that the designers have kept dowr the factor of  safety 

to the vanishing point, and the possibility of piping 
breezes 

'
during the month of E eptember, when the 

races will be held, introduce ele nents of uncertainty 

which may yet land the cup h I  the lockers of the 
boat which carries the stoutest s )ars and gear_ 

-----_ ...... H.�' ...... _ - - --­
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$]  1 , 9 ]  6 ;  f o r  copies of record, ; 6 6 2 ; f o r  recording as­
signments, $801 ; search fees, etc., $29 .  
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Electric cab service in Paris has proved very unprof­

itable, and it is said that the loss represents $900,000.  

The failure of the enterprise i s  considered to be the 

high cost of maintaining· the accumulators and the 

consequent high charge for the service. 

The Northwich Union Fire Brigade had a startling ex­
perience recently, and the attendant circumstances were 
o f  a serious nature, says The Mechanical Engineer. 

Lately the steam fire engine, hitherto drawn by horses, 

has been converted so that steam propulsion i s  now 

used. The trials have not been wholly satisfactory 
owing to the continuous emi ssion of sparks from the 

funnel. One evening the brigade received a call to a 

fire about three miles from the city. The brigade 

turned out with their steam-motor fire engine, and 

before they reached the city boundary the sparks from 

the engine had i gnited a load of straw standing in the 

roadway, and the hedges in two places. The city fire 
brigade were called out to extinguish the blazing straw, 
but the whole was consumed and the wagon damaged . 

Other hedge fires, as well as two large straw ricks, 
were i gnited by the engine before it  reached its destina­

tion, while on arriving there a pipe in the engine 

burst and rendered it useless for all practical pur­

poses. 

When the out-of-town use of electric automobiles is 

discussed the question is often raised in a dubious way 
as to the exi stence of  proper facilities for charging 
and storage of vehicles. The Electrical World gives 

an interesting list of ' the charging plants between New 

York city and Gre8nwich, Conn., a distance of '--ossibly 

thirty miles_ It  will be seen that there are ten plants, 

averaging one to every three miles : Nt)_ l.  West 

Chester Village, near Morris Park ; No. 2 .  Union Port, 

electric power house-both convenient to Westchester 

Country Club and Century Golf Club. NO. 3 .  Pelham 

Manor, near station of N. Y.,  N. H. & H. RR., Harlem 
River branch ; convenient to N. Y. Athletic Club, Pel­

ham Country and Golf clubs ; at the laboratory of 

Mr. E .  T.  Gilliland. No. 4 .  New Rochelle, Rose and 
Huguenot Streets, one block from N. Y. ,  N. H. & H. 

RR. station, at livery establi shment of Mr. Charles  H .  

Cae ; vehicles cared f o r  a n d  batteries recharged. No. 5 .  

New Rochelle, electric power house, Webster Avenue. 

No. 6 .  Larchmont, Boston Post Road and Chatsworth 
Avenue, opposite golf links, and convenient to Larch­

mont Yacht Club ; J. Maddox & Sons. This will be a 

model station for the care of vehicles and recharging 
o f  batteries ;  also the Central office of the company. 
No. 7 .  Rye, "Rye School for Riding and Driving," at 

N. Y.,  N. H. & H. RR. station, and the entrance to 

Apawamis Golf Club ; care of vehicles and recharging 

o f  batteries_ No. 8 .  Portchester, Portchester Electric 

power house, after June l .  No. 9 .  Portchester, directly 

opposite N. Y. ,  N. H. & H. RR. station, at livery es­

tabli shment of Charles H. Benedict ; care of vehicles 
and recharging of batteries. No. 10 _  Greenwich, after 
June 1 ,  1901, near entrance to Fairfield Country Golf 

Club and at station of N. Yo, N_ H. & H. RR. , or other 

locations convenient for residents of Belle Haven. 

The annual race known as the "Course du Cata­

logue" presents a rather unique feature, as the ma­

chines, instead of being classed as usual in regard to 

weight or capacity, are classed according to the cata­

logue price, making five series, with a sixth for electric 
vehi cles. The race was run this year on the 28th of 

April from Melun to Nangis,  Valence and back ; this 
route forms a quadrilateral of 46  miles, and the dis­
tance was covered once by the light machines of the 

first class and the electric vehicles, and twice by the 

others, or 92 miles. The race was one of the most 

successful of the season, and attracted a great crowd 

of prominent chauffeurs. In the first class, machines 

valued up to $800, the best record was made by 

Demester on a Gladiator machine, who covered the 

46 miles in 1h_ 19m.  22 2-5 sec., or an average of 3 5 . 1  
miles an hour. T h e  second series ( machines valued 
at $800 1:0 $1,600 ) was won by Edmond ( Darracq ma­
chine ) ,  making 92 miles i n  2h. 32m. 55 sec., or 3 6 . 5  

miles an hour. Third series, $1 ,600 to $ 2,400,  Cuenod 

( Geo. Richard machine ) ,  92 miles in 3h. 47m. 5 3  sec., 

or 25.1 miles an hour. Fourth series, $2 ,400 to $3 ,200, 

none. Fifth,  value above $3 , 200,  De Champ robert ( Bo­

lide machine ) ,  92 miles in 2h. 27m. 27 1 -5  sec., or 38 .4  

miles  an hour. Electric series, Garcin ( Bouquet, Gar­

cin & Schiore ) ,  46 miles in 3h. 16m_ 20 2-5 sec., o r  

1 4 . 4  miles an hour. T h e  record made b y  De Champro­
bert i s  the best which has been made for two tours 
over this route ; M. De Rothschi ld made the best rec­

ord for one tour, but thi s was run outside of  the official 

race. This was the result of a wager laid between MM. 

De Rothschi ld and Rene de Knyff at the time of last 

year's race ; the former gentleman had bet that he 

could make an average of 36  miles an hour with his 

2 8  horse power Daimler machine, but did not succeed_ 

Thi s year he raised this figure to 4 2  miles an hour, 

and won the bet with a very small margin, using a 

Mercedes ( German ) machine, which carried three per­

sons. 
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Engineering Notes. 

According to the report issued by the Minister of 

Railways i n  Austria for 1899, there were 18 ,738  kilo­

meters in existence ; 2 ,015 accidents occurred, of which 
318 were due to collisions, and trains left the railS  

in 308  cases. The number of passengers injured 

through accidents and neglect on their own part waG 

215, with 15 fatal injuries. The proportion of personal 

injuries was 1 .51  per million passengers, and 0.04 per 

million passenger-kilometers. 

Consul Donaldson, of Managua, says that the Nicar­

aguan government has placed an order with its agent 

in New York for 2,400 tons of steel rails  for the new 
central branch of the National Railroad, which is  be­

ing constructed by a German engineer, Mr. Julio 

Wiest. Considering the fact that Nicaragua has al­
ways purchased rails in Germany and England, says 
Mr. Donald son, and that the contractor for the pre8-

ent railroad is  a German, the placing of this order in 
the United States i s  an item of con3iderable i mport­

ance in the growth of our trade with Central Amer­
ican countries. 

As a consequence of  the increasing demand for 

superior grades of sugar i n  Japan, attention i s  being 
turned toward i mproving the very primitive method� 

of crushing now employed at Tainan, and turning 
out a cleaner and higher grade sugar, says The Engi­

neer. As a first step in this direction four i ron mills 
-crushers-were introduced during the year to re­

place old stone crushers, but as the same motive 
power-bullocks-is used as before, thi s improve­
ment is  limited only to the extraction of a larger 

percentage of juice, and the quality of the sugar pro­

duced remains much the same. 

According to stati stics  i ssued by Lloyd's Regi ster, 

during 1900,  exclusive of warships, 6 9 2  vessels of 

1 ,442 ,471 tons gross-viz. ,  664 steamers of 1 ,432 ,600 
tons, and 28  sailing vessels of 9 ,871 tons-have been 

launched i n  the United Kingdom. The warships 
launched at both government and private yards 

amount to 29 , of 68 ,364  tons displacement. The total 
output of the United Kingdom for the year has, there 

fore, been 721 vessels, of 1 ,510,835 tons. The tonnage 

launched in 1898  and 1899 was less by 75,000 tons and 
26 ,000 tons respectively than that launched in 1900 . 

As regards war vessels, the figures for 1900 are less 
than those for 1899 by 100,000 tons. 

A committee of the Canadian Roadmasters' Associa­
tion reported that the best method to prevent the 
creeping of rails on a soft or swampy road-bed is to 
put on 1 8  inches of cinders-to lay ties 1 0  to 12 feet 

long, and 7 to 8 inches thick, and not more than 8 

inches from bearing to bearing ; also to block four ties 

on each si de of joint, under each rail, with angle bars 

of  4 inches by 4 inches scantling. I n  the discussion, 

an official of  the Canadian Pacific Railway said that 

several years ago he had some experience with badly 

creeping rails, and had adopted the practice of putting 
in ties of 12 feet length, and 8 inches thick, with a bed 
of  cinders, u sing a long angle bar. He found that it 

prevented the rails from creeping, but thinks that w.ith 

heavy trains  and engines it  is almost impossible to 
prevent it altogether. Another railway man laid 
stress upon the i mportance of keeping the bolts tight 

in track over swampy land. He has had experience 
of track which will creep 8 to 9 inches both ways th8 

same day in hot weather, but this is believed to be an 
extraordinary experience. 

The Nilgiri Railway is notable as being the first 
Abt-rack railway constructed in India, and, at present, 

the longest of its class i n  the world. I t  i s, moreover, 
the first for which all the plant and material was manu­

factured in England.  An account of the permanent 
way and rolling stock was given at the meeting of • 

the Institution of Civil Engineers, on February 12,  

by Mr. W. J. Weightman, says Nature. The railway 

was chiefiy designed to serve the important towns of 
Ootacamund, the summer headquarters of the Madras 
government, Goonoor, Kotageri and Wellington, the 

latter being the military sanatorium for South India 

and Burma. It is  1 6 '4 miles long, and from its start­

ing point at Mettapollium on the Madras Railway, a s­

cends nearly 5,000 feet to the plateau on the Nilgiri 

Hills. The first 4% miles are adhesion-line with 

gradients not exceeding 1 in 40 ; the remaining 12 

miles are built on the Abt-rack system, and have a 

ruling gradient of 1 in 1 2 % .  The formation-width i s  
everywhere 16  feet, a n d  as t h e  rainfall i s  frequently 
6 i nches in as  many hours, the greatest possible care 

has had to be taken to see that it i s  effectually drained. 

The locomotives are of the type known as "combined" 

Abt engines, that i s, they can run either on rack or on 
ordinary line. Before the line was opened for traffic 

a series of brake experiments was made with a fully 

loaded train of 100 tons gross weight. With an ascend­

ing train at speeds of 6 ,  8 and 1 0  miles per hour on 
a 1 in 1 2 lj� gradient, stops were made in 24 ,  3 6  and 60 
feet respectively ; with a descending train at various 

speeds ranging from 4 to 1 2  miles per hour,  relative 
stops we,e made in 5 4  feet, increasing to 425 feet. 
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PRESSED-STEEL SYSTEM OF CAR CONSTRUCTION_ 
In the early days of railroads in the East, wood 

was used almost exclusively as the material of framed 
structures. Not merely the trestle viaducts, but eV,Jn 
the important long-span bridges were constructed of 
timber. Half a century ago this was a matter of 
necessity, and to-day, on western roads, it is sti l l  
o n e  o f  economy. �With the growth o f  the steel in· 
du�try and the great cheapening of iron and steel 
structural shapes, it was only a question of time be­
fore these wooden bridges would be replaced by mor(� 
serviceable and safe metal structures, and as the 
cou ntry opened up by the pioneer railroads in the 
West is being settled and its resources developed, th," 
�.; lIne substitution of steel for wood is taking place. 

Strange to say, although the use of iron and steel 
in the construction of the rolling stock of the rail­
roads was advocated and experimentally attempted 
nparly half a century ago, it is only within the last 
three or four years that the steel car has been able to 
aEEert its superiority over wooden railroad cars, ami 
thereby bring within measurable distance the time 
when, at least for the transportation of freight, all­
steel rolling stock will be exclusively used. The 
same arguments which favored the introduction of 
steel bridges, steel ships, and skeleton-steel buildings, 
are now operating to produce a revolution in the 
freight car business, which is one of the most remark­
able economic facts in the field of transportation. 
Briefly stated, the argument from a structural stand­
point is based upon the fact that, although a 
cubic foot of southern yellow pine or Oregon pine 
when bUllt into the car will average about 50 pounds 
in weight as against a weight per cubic foot of steel 
of 490 pounds, the maximum strain allowed in cal­
culating the necessary section of the various mem­
bf'rs of a wooden freight car is only 1,100 pounds tv 
the square inch, as against a unit of stress all owed 
in the case of steel of 13,000 pounds per square inch; 
figures which show a theoretical superiority weight 
for weight of steel over wood. say of about 20 per 
cent. Thi s  saving would apply only to such parts 
of a car as were subjected to direct tension or com­
pression. Seventy-five per cent of the material in 
the car acts as a beam, however. and is sut)­
jected to transverse strains; and here the saving 
of weight, strength for strength, will amount to about 
9 per cent. Hence it is estimated that the theo­
retical saving of weight on the whole car is about 
11 per cent. In making the connections and joint8 
of the steel parts, however, there is not 80 much 
sacrifice of materials as in a wooden car; am! thL , 
11 per cent advantage must, therefore, be increased 
proportionately. Moreover, it is safe to say that, in 
a comparison of two cars of the same carrying capac­
ity and strength, the "factor of safety" will be found 
to be larger in the steel car than in the earlier type. 

What is suggested by theory is proved by actual 
fncts; for in a wooden car of 30,000 pounds weight 
empty, and 60,000 pounds carrying-capacity, the ratio 
of the load to the total weight of car when loaded is 
6ti .67 per cent; whereas in a pressed-steel car of 80,000 
pounds capacity, weighing 28,500 pounds, the ratio 
of load to total weight when loaded is 73.75 per cent ; 
wb ile in the case of a pressed-steel ore car of 100,000 
pounds capacity, weighing 28,000 pounds, the ratio 
of load to total weight when loaded is about 78.1 per 
cent. Another and valuable advantage of the presse(!­
steel car is that its li fe is probably double that of 
the wooden car. It was officially reported by the 
'Vestern Railway of France, in the year 1897, thn t  
steel cars built i n  1869 had lost only 6 per cent of 
their weight by corrosion in an interval of twenty­
ei �·ht years. 

As a result of the reduction of the dead-weight 
of the car there are many numerous advantages to 
which the roads that have adopted the new system 
refer in justification of their policy. Thus. the ca­
pacity of the individual car being increased. a reduced 
;lumber of cars is required to haul a given amount 
of freight. From this it follows that there is a re­
duced amount of empty-car hauling to be done, and 
a reduced amount of switching service. The train­
length is shorter, and hence it is easier to back trains 
i nto sidings and otherwise handle them in the various 
yards of the roads. There is also a reduced payment 

� for car mileage and cost of inspection; and, lastly. 
there is a decrease in the cost of repairs from an av­
erage of say $35 to $40 per annum for the wooden 
car to an average. as proved by reports received from 
the railroad companies, of from $10 to .$15 for the 
steel car. �We have before us an interesting compari­
son given by Mr. Von Z. Lo�s in a paper read before 
the International Railroad Congress, Paris. last year. 
showing the comparative earnings of wooden and 
pressed-steel cars operating under average conditions 
of service in the United States. The figures are 
wOl�ked out on a jiasis of costs and earnings per ton 
per mile on an assumed yearly mileage of 5.000 miles 
loaded and 5,000 miles empty. Tbe cost per ton per 
mile of both live anfl r1e�H! weights is assumed at � 
mills. and the gross earnings per ton per mile of 
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freight in the Eastern States of America at 6 mills. 
Of 1,000 pressed-steel gondola cars, recently figured 
on against specifications for wooden gondolas of 80,000 
pounds capacity, the wooden car weighed 18.2 ton s 
and was of 82.000 pounds of coal capacity. The steel 
car weighed 16.1 tons, and had a capacity of 86,200 
pOl.lllds of coaL In the case of the wooden car the 
yearly income from lading hauled 5,000 miles at the 
given rate amounted to $1,230. The cost of hauling 
the lading was $615, and the cost of hauling the dead 
w Aght $546 ; so the net earnings for the year of the 
wooden car amounted to $69. In the case of the 
pressed-steel car the yearly income from ladin?; 
amounted to $1,293. The cost of hauling the lading 
amounted to $646.50 ; the cost of hauling the dead­
weight amounted to $483, the net earnings of the steel 
car per year working out as $163.50, or $94.50 in ex­
cess of those of tho wooden car. Hence, it was shown, 
the inereased earning capacity of the car during its 
life of thirty years would be $2.835, and the increased 
earning capacity of 1,000 steel cars over 1,000 wooden 
cars du,i ng a life of thi rty yearn would be $2,835,000. 
It is estimated, in the paper above referred to, that 
the average capacity of the existing wooden cars in 
the United States is about 25 tons, and that the total 
capaci ty or all wooden cars in the United States is 
37,500,000 tons. From this it is figured that on the 
basis of an average annual mileage per car of 3,500 
miles, and an average cost per ton per mile of 3 
mills and average gross earnings of 8 mills, the total 
yearly profit from all wooden cars is $215,000,000. If 
the above-mentioned lading of 37,500,000 tons were to 
be concentrated in large capacity, pressed-steel cars, 
the total dead-weight would be cut down from 21,000 -
000 tons to 14,000,000 tons, which would represent a 
hauling expense saving of 147,000,000 tons. Of course 
the above figures are given merel:y in a general way 
for comparison, and must not be applied too literally, 
for the reason that there must be certain localities 
where the conditions of railroad service, and the na­
ture of the freight to be carried, would not favor the 
use of large-capacity cars; but even if the statement 
be largely modified by this consideration, the arg1l­
ment is still enormously strong in favor of the new 
system of construction. 

That the above estimate of the economies realized 
by the nse of steel cars is not exaggerated is rendered 
likely by the remarkable popularity which they have 
achieved with the railroad companies. Although the 
first pressed-steel car was built as late as 1 897, the 
industry has grown at such a rate that at the begin­
ning of the present year there were 46,000 pressed­
steel cars in use, and at the present time about 10.000 
men are employed at the four different works of the 
Pressed-Steel Car Company in turning out new cars 
at the rate of over a b undred per day. The two 
largest factories are located at McKee's Rocks and 
at Allegheny, at each of which works over 4,000 men 
are employed. There are also two smaller works at 
Joliet and Pittsburg, each employing about 600 men. 
Of the two larger concerns, the one at Allegheny is  
the older. I n  spite o f  the frequent enlargement o f  the 
latter establishment during the past three years, it 
was found necessary to purchase new ground at Mc­
Kee's Rocks and erect an entirely new plant to ac­
commodate the rapidly increasing business. 

The steel used in the manufacture of the cars is 
what is known as medium-soft Carnegie, with an ulti­
mate strength of 60,000 pounds to the square inch, 
and an elongation of 25 per cent in 8 inches, with a 
reduction of area of 50 per cent. The buildings are 
laid out with a view to a minimum amount of hand­
ling of the material. which moves from shop to shop 
in a regular sequence of operations, until it is hauled 
out on the tracks from the paint shop in trains of 
finished cars, to be taken to the various railroads of 
the country. At the date of our visit to these works 
in March, 1901, cars were being finished at the rate 
of 106 per day. 

The stock, in the shape of plate steel, is first 
marked out with templates and sheared to the finished 
size. It then undergoes either Heavy Pressing or Light 
Pressing. The larger pieces, such as longitud inal car 
sills for the under-framing, and also such pieces 'is 
require but slight forming in the presses, are pressed 
cold; and one realizes what an economy in labor there 
i s  in the manufacture of these cars in seeing how 
rapidly the side sills, many of them 40 feet in length, 
are pressed into shape, the work being done in three 
strokes of the hydraul"ic press. The first stroke brings 
up the center of the sill where its section is deepest, 
and two more strokes serve to bring up the shal­
lower ends. As a matter of fact, the whole operation 
of forming side sills of the largest dimensions oc­
cupied only one and a quarter minutes. The smaller 
and more complicated pieces, which are more diffi� 
cult to bring up to shape, are first heated iu the fur­
nace to a bright cherry red, and then subjeeted to 
light pressing in a smaller hydraulic press. 

After pressing, the parts are taken to the construe­
t ion department, where the work is almost entirely 
one of drilling and riveting, the work of the presses 
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being of such accuracy as to involve a minimum 
amount of fitting. As much of the machine-riveting 
as possible is done in the Construction Department, and 
the material is then passed on to the Erecting Depart­
ment, where the cars are put together, and such hand­
riveting done upon them as is necessary. Here the 
draft-gear and brakes are put in as ordered, each Road 
having its own special preference as to type and pat­
tern. In the erecting shop there are four aisles wittl 
series of parallel tracks extending down them. Upon 
tbese the cars are erected. The axles come to the 
tracks rough-turned, where they are finished and put 
upon the wheels by hydraulic pressure. 

One of the first items undertaken in the direction of 
pressed-steel car construction was the pressed-steel 
bolsters for trucks. As shown in our engraving, these 
are built as box girders, in a form which offers great 
resistance to vertical and lateral distortion. Then fo;­
lowed the pressed-steel truck, of which we show two 
types; one, the Fox Pedestal Truck. which is specially 
suited to first class roadbeds, and the other the Pressed­
Steel Diamond Truck, which affords greater horizontal 
flexibili ty and is suited to roads with less carefully 
aligned and surfaced track. Our other illustrations 
show some of the types of car which are to-day in suc­
cessful operation. 

. , . . .  
Electrical N ot .. s .  

A company has been formed to manufacture the 
new storage battery invented by Thomas A. Edison. 
which will be known as the Edison Storage Battery 
Company. The new company will proceed at once 
to enlarge the factory of Mr. Edison at Glen Ri dge_ 

It is said that negotiations are in progress WiCl 
the Western Union Telegraph Company for the ador 
tion of the Rowland multiplex-telegraph printing in 
venti on. The machine has been brought to a high sta �8 
of efficiency, and the heirs of Prof. Rowland and busi­
ness men of Baltimore have organized what is known 
as the Rowland Company. 

A correspondent of The Electrical World writes that 
while in the �Western Union office at Reno, Nev., re­
cently, he noticed a very pronounced hum above the 
noise of the instruments. Upon inquiry he was in­
formed that the Blue Lakes Power Company was test­
ing i ts line and that this inductive effect was the 
result. It was also stated that the line was at the 
time being experimentally tested at 85,000 volts, the 
line being about 170 miles distant from Reno. The 
noise, which was most disagreeable, would rise to a 
certain pitch and then fall to a lower pitch as if the 
generator was racing. 

The first installation of Marconi's  wireless telegraph 
system upon an Atlantic liner has been placed upon 
the Beaver steamship "Lake Champlain." When the 
vessel left Liverpool, owing to the great interest that 
was manifested in the innovation, arrangements were 
made at several parts of the coast for receivi n g  mes­
sages from the vessel as she proceeded on bel' journey. 
Communication was first opened with the wireless tele­
graph station at Holyhead when the steamer was thi r­
teen miles distant, and was maintained until thirty­
seven miles separated the vessel from the station. 
Several of the passengers availed themselves of the op· 
portunity to telegraph to their friends in all parts of 
the United Kingdom, each message being ac�nowl­
edged from the receiving station and then dispatched 
to i ts destination over the government \\Cires. The ex­
periments were highly satisfactory, and the other ves­
sels of this line will be sir�lilarly equipped with the 
apparatus as soon as possible. vVhen the various steam­
ships of the other transatlantic companies are fitted 
with the apparatus. it will be possible for the passen­
gers to be kept posted in the progress of the, world, 
even in mid-ocean, since the news will be telegraphed 
from ship to ship. 

A new underground rapid transit electric railway 
is being projected in London. It will stretch , from 
Piccadilly along the Strand, Fleet Street, Ludgate Hill, 
to the City. By this means travel through the busiest 
artery of the metropolis will be considerably facili­
tated. It is proposed to take the line beneath a narrow 
street in the immediate vicinity of St. Paul's Cath­
edral, and great apprehension is felt that the excava­
tions will seriously impair the foundations upon which 
the sacred edifice stands. The soil beneath Ludgate 
Hill and the surrounding neighborhood is composed 
for the most part of loose gravel and sand. The Dean 
and Chapter of the cathedral fear that any excavation 
would tend to drain off the underground water. The 
cathedral itself rests upon a tremendous bed of con­
crete. Should the underground water be tapped 
there is a liability of this concrete bed cracking in 
all directions, in which event the safety of the edifice 
would be severely menaced. A settlement of the build­
ing. it is considered, would be inevitable. The Cen­
tral London Railway in its passage through Cheapside 
passes beneath the church of St. Mary Ie Bow-an­
other of W'ren's builcling!l-anrl through the settlement 
of the build ing the spire has been thro\\Cn 23 inches out 
of the perpendicuiar. 
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THE STRALAU-TREPTOW TUNNEL UNDER THE 

RIVER SPREE. 

The first submarine tunnel ever constructed in Ger­

many extends beneath the River Spree, between Stra­

lau and Treptow, and has been in active use since 

its formal opening, in 1899 .  Although the tunnel i s  

but 453  meters ( 493.77 yards )  long, its construction 

was no simple task, for the quicksand of which the 

soil beneath the Spree is largely composed was re­
moved with some difficulty. 

The preliminary work was begun in the summer 
of 1895 .  But the actual work of removing the soil 
in the line of the tunnel was not commenced until 
the end of February, 1896 ,  because the tunneling-shield 

was delivered too late. Despite this delay, 160  meters 
( 5 24.8 feet ) of soil had been excavated by the end 

of autumn of that year. A second in-

terruption of the work was caused by 

the deliberations of the authorities as 

to whether the street railway should 
be extended so as to pass through the 

tunnel under the river. Finally work 

was again resumed in September, 1897 ; 

and in February, 1899 ,  the last shovel­

ful of soil was removed and the last 

rivet driven. 

The tunnel Cllosses the line of the 

river approximately at right angles, 

the width of the stream at that point 

being 195 meters ( 21 2 . 5 5  yards ) .  So 
deep i s  the tunnel that between its 

roof and the river-bed there i s  still  a 
layer of sand some 3 meters ( 9 . 8  feet ) 

in thickness. The lowest point of the 
tunnel lies 12 meters ( 39 . 3 6  feet ) be­

low the mean water level of the Spree. 

In the direction of Treptow to Stralau 

the tunnel i s  built on a downward incli­

nation ( 1 :  20 ) ,  but becomes more level 

as it passes under the river ( 1 :  600 ) _ 

The tunnel tube is composed of cast­

iron annular segments varying in 

'Width from 500 to 650  millimeters ( 20 

to 26 inches ) ,  and having flanges 

Entrance to the Lock-Chamber. 

A aeJld in the Tunnel. 
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which are connected by screw-bolts. Between the 
rings or annular segments fiat, iron straps are laid, 

which appear externally a s  corrugations and serve 

as reinforcing and stiffening members. Externally the 

tube is covered with an 8-centimeter ( 3 . 2-inch ) layer 

of cement, and internally with a 1 2 -centimeter ( 4 .8-

inch ) layer. The clear breadth of the tunnel is, there­

fore, reduced to 3 .75 meters ( 1 2 .3  feet ) , and barely 

leaves room for a narrow passageway along the tracks. 

The rails are embedded in the cement of the tunnel­

bottom. 

The tunnel was built in the usual way, the shield 
having been pressed forward as  the work advanced. 

The completed portion was divided from the working­
chamber by a partition provided with two air-locks 

for the entrance of laborers. Compressed air was used 

Section of Completed Tunnel. 
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for ventilation. I n  front o f  the working-chamber 
the shield was placed, forming a second chamber 
between its inclined front wall and its vertical rear 

wall. Through openings in the front wall, which 
could be closed by slide valves, the sand was ex­

cavated and thrown back into the chamber. When 

sufficient sand had thus been removed to leave a small 

and clear space, the shield was pushed forward by 

sixteen hydraulic j acks. In the new tunnel space 

which had thus been formed an additional ring was 

built after the pistons of the hydraulic rams had been 

withdrawn_ In the narrow annular space between 

the tunnel and shield, cement was packed. Thus 374 
meters ( 407 .66  yard s )  were cleared beneath the Trep­

tow shore and the river-bed. The 80 meters left on 

the Stralau shore were built on the subway plan ; 

that is, a trench was dug, the walls 

of which were lined with piles or 

planks shored in the usual manner, 
and cement laid along the bottom of 

the trench. For a length of 30 meters 
( 98 .4  feet ) it was found that the plank 

walls could not resist the action of the 

quicksands. The section was, there­

fore, divided by partitions into three 

compartments, which were separately 

completed. 

During the work of constructing the 
tunnel telephone wires were carried 

along the line so that those at work 

could communicate with the power 

house. Aside from minor mishaps, 

which were unavoidable owing to the 

imperfect working of new machinery, 
and lack of experience on the part of 

the laborers, no serious accident oc­

curred during the progress of the 

work. The cost of the tunnel is about 

$425,000, or $850 per yard. 
• • •  

Turpentine mixed with wax is 
known to give very good fioor wax. A 
cloth squeezed out in turpentine re­

stores the luster to oilcloth. 

Rear Face af Shield. 

Commencement of a Double-Il,lbe Section. 

THE STRALA"O ·TREPTOW TUNNEL BENEATH THE BIVER SPREE. 
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METHOD OF TEST ING SPECIMENS OF MARBLE. 

BY l'IWF. FRANK D ADA M S .  

In the SCIENTIFIC A�IERICAX for April 2 3 , 1 8 9 8 , an 

account was given of some researches on the Flow of 
Rocks, which were being carried on by Prof .  Adams 

and Prof. Nicholson, at McGi ll University, i n  Mont­

real. The rock employed for purposes of experiment 
was Carrara marble, small columns of which were 

inclosed in stout tubes of wrought iron, constructed 

after the manner of ordnance by wrap-
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menced the whole apparatus is, of course, covered 

with asbestos to prevent loss of heat. This, however, 

was removed before the photograph was taken, in 

order that the arrangement of the parts might be 
clearly shown. 

Another appliance is  employed for producing a "hot 
wet squeeze," in which the rock; while heated, is 

strongly compressed, water at the same time being 

forced through it at a pressure of several hundred 
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of as much al!l 5,350 pound s  per square inch. This, 

however, was only about one-half the crushing weight 
of the original rock, which i s  about 1 2, 000 pounds 
per square inch. The predominant structure of the 

deformed rock, under the microscope, was found to 

be what i s  known as a cataclastic structure-that is 

to say, the calcite crystals compOSing the marble had 

been broken and the fragments had passed over one 
another, but had remained so firmly pressed together 

that the rock still  retained its  solidity. 

ping long strips of Lowmoor iron around 
a bar of soft iron and welding the strips 

to the bar as they were rolled around it. 

The core of soft iron composing the bar 

is then bored out, leaving the i ron tube, 

into which the marble column was very 

accurately fitted. The pressure was ap­

plied through heavy steel pistons fitted 
into either end of the tube, making use 

of a hydraulic accumulator by which the 

ordinary prescure of the water mains­
namely, 1 3 0  pounds to the square inch­
could be increased to any desired extent, 

pressures up to 1 3 , 0 0 0  atmospheres, for 

instance, b�ing frequently applied. Mak­

ing use of thi s machine, it  was shown 
that columns of marble, when inclosed in 

the iron tubes as above described, might, 

at the ordinary temperature, be de­

formed, the marble column being 
squeezed down and the inclosing iron 

Micro-Photograph of Carrara Marble 
Betore Compression. 

Micro.,Photograpn of Carrara Marble after 
Deformation at 300' C., Showing the 
Flattening of the Calcite Grains. 

The strength of the rock when deformed 

at a temperature of 300 degrees C. ,  how­

ever, rose to 1 0, 6 5 2  pounds per square 

Inch ; that is to say, it was nearly as 

strong as the original rock, and under 

the microscope it  was seen to have 

moved, not by the breaking of the indi­

vidual crystals composing the rock, but 

by a flattening of each crystal, owing to 

movements on twinning and gliding 

planes. This is  precisely the nature of 
the movement in the case of iron or any 

other metal when it is hammered or 

rolled,  as has been shown by the recent 
investigations of Ewing and Rosenhain. 

The marble "flows" under these condi­

tions just as a billet of iron does when 

heated and rolled. 
Our engravings show microphotographs 

of a section of the marble before squeez-

tube bulged out ; the marble remaining throughout the 

process compact and solid. 

Since the appearance of the article in question, ex­
perimental work along thi s line has been continued, 

additional presses have been constructed, new appara­
tus installed, and many new and important results 

obtained. 

The machines, as at present arranged, are shown 

in our engraving. The three presses are set up side 
by side, but at different levels, to allow free play to 
the long screws which afford an accessory means of 

increasing the hydraulic pressure in the cylinders. 

The cylinders and additional intensifiers, with all 
their complicated system of pipes and valves-by 

which the water pressure from the main is trans­

ferred to the oil which fills the whole system, and 

th rough it to the machine, and by which the pressure 

may be maintained constant at any value for any 
d e sired time-are shown on the right of the photo­

graph. The appara tus is  also arranged so that water 
under a'lY desired pressure may be passed through 

the rock itself while it 

is  being squeezed. The 

rock may be heated 

to any desired tem-

. perature by means of a 

gas flame, or a gasoline 

blast, while undergoing 

compression. The hy­

draulic pump in front 
i s  capable of develop­

ing a pressure of 1 0, 0 0 0  

pounds to  the  square 

inch, and may be u sed 

either in connection 

with the machine or 

f o r  f o r c i n g  

through the 
self. 

w a t e r 

rock it-

pounds to the square inch. By means of the machines 
fitted with these accessories, Carrara marble has been 
deformed, not only when cold and dry, but when 

heated to 300 degrees C.  and to 400 degrees C.  when 
dry, and heated to 300 degrees C.  while water was 
being forced through it, the time occupied by the 

experiments being from 1 0  minutes to 6 4  days. 
On the completion of the experiment, the bulged 

tube containing the marble was slit through longitudin­

ally along lines opposite to one another. The marble 
within was found to be still firm and compact, hold­
ing the respective sides of the tube, now completely 
severed from one another, so firmly together that it 

was found i mpossible, without mechanical aids, to tear 
them apart. By means of a steel wedge driven in 
between them, however, they could be separated, but 

only at the cost of splitting the marble through longi­

tudinally. The half-columns of the marble, now de­

formed, generally adhered so firmly to the tube that 
i t  was necessary to spread the latter in a vise in 
order to set them free. 

ing, and the same marble after it  has 

oeen deformed at 300 degrees C. The flattening of the 

grains can be distinctly seen. 
When the heated marble was deformed, while at 

the same time water was being forced through it, the 
movement was of the same character as that just 

described, but the marble was found to be actually 

stronger than the original rock. 

These experiments have an important bearing on 

the nature of the movements which take place in 
rocks when they are folded up into mountain ranges, 
an d they are now being continued with granites and 

other harder rocks. 

.. . . �---­
Areas of' I<' u t u re C i t i e s .  

Writing in the Fortni ghtly Review, H. G. Wells ob­

serves that we are "on the eve of a great development 

of  centrifugal possibilities. And since it  has been 
shown that a city of pedestrians is  inexorably limited 

by a radius of about four miles, and that a horse­
using city may grow out to seven or eight, it  follows 

that the available area of a city which can offer a 

cheap suburban journey 
of thirty miles an hour 

is  a circle with a radius 
of thirty miles. And is 

it  too much to expect 

that the available area 

for even the common 

daily t o i 1 e r s of the 
great city of the yea" 
2 0 0 0, or earlier, will 

have a radius very 

much larger even than 

that ? 

In the machine on 

the left a marble col­

umn, inclosed in its 

i ron tube, is  in position 

ready for the applica­

tion of the pressure to 

deform it  at the ordin­

ary temperature ( "cold 

d r y  squeeze" ) . T h e  

machine i n  the center 

is arranged for a "hot 
dry squeeze," that is,  

for an experiment in 

which the rock shall be 

deformed while heated 

to 300 degrees C .  or 4 0 0  

degrees C .  The heat i s  

supplied b y  t h e  Bunsen 

burner shown in the 

photograph, the heated 

gases c i r c l i n g  about 

within a massive iron 

casting which incloses 

the i ron tube contain-
PRESSES FOR MAKING RESEARCHES ON THE FLOW OF ROCKS. 

Now, a circle with 

a radius of thi rty 

miles gives an area of 

over 2, 8 0 0  square miles, 

which is almost a quar­
ter that of Belgium. 

But thirty miles is  only 

a very moderate esti­

mate of speed, and the 
reader wi I I  probably 

agree that the available 

area for the commuter 

of to-day will have a 

radius of over 1 0 0  miles 

and be almost equal to 

the area o f  I reland. 
The radius that will 
sweep the area avail­

able for such as now 

live in the outer sub­

urbs will include a still 

vaster area. I ndeed, it. 
is not too much to say 

that the London citizen 

of the year 2000 A. D. 

may have a choice of 

nearly all England and 
Wales south of Notting­

ham and east of Exeter 

ing the marble, without coming in contact with the 

latter except at the ends-space being left within 

the casting to allow for the bulging of the iron tube 

when the pressure is  applied. The wires of the plat­

inum thermometer for measuring the temperature 

pass into the casting on the left side, through the 

fire-clay tube shown i n  the photograph, and are 

brought out almost in contact with the iron tube 

lnclosing the marble. Before the experiment is com-

The deformed marble was then tested in compres­

sion by means of an Emery test' ng machine, and its 

st rength compared with that of half columns of un­
crushed marble cut to the same form. Thin sections were 

also cut from the deformed marble, and their micro­

scopic character compared with that of the un crushed 

rock. 

I t  was found that when the marble was deformed 

in the cold, after deformation it would bear a load 

as his suburb. and that the vast stretch of country 

from Washington to Albany will be all of it 'avail­
able' to the active citizen of New York and Philadel­

phia before that date." 

... � . . . 
Stonehenge has been cut off from Sali sbury Plain by 

a wire fence and a charge of a shilling i s  made to 

visitors who desire to pass the barrier in order to get 

a near view of the monument, 
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THE L IFE HISTORY OF AN INSECT PARASITE. 

BY S .  FRANK AARON. 
The parasites of the im;ect world, like those of other 

animal kinds, including the human, are wonderfully in­

telligent and absolutely remorseless ; they must be 
so to successfully carry on their affairs. But the 

iI,sect kinds, being little things and preying upon 

little things, do not at once impress us with a feeling 
of repugnance, and indeed they are so generally found 
to be beneficial to mankind that we must call them 

friends. I think that it can be safely stated that the 

maj ority of the insects attacked by parasites are 

noxious species. 

Insect parasi tes are of many kinds, even the mild­
mannered lepidoptera including among its numbers 
a few species, while the diptera, coleoptera and hemip­

tera possess many. It  is to the hymenoptera that we 

turn, however, when the word parasite is  used, for 
here are hundreds of species-the true insect parasites 
o f  insects. To this order belong the ichneumon, bra­

chonid,  chalcid and proctotryped flies , stingless rela­

tives of the wasps, all the species of which live by 

their wits. For the most part these most typical para­
sites attack the larvlB only of their victims, for by 

this they will most easily derive nutriment and have 

the time to reach development ; and, too, the larvlB of 

the insects attacked are far more easily victimized 
than the hard-coated , more active and short-lived im­
agoes. Of the insects attacked, the lepidoptera fur­

nish the greater number of species ;  indeed, it is prob­
able that no moth or butterfly larva is without its 

parasitic enemy, while the coleoptera, hemiptera, dip­
tera, and even other hymenoptera, number species 

commonly parasitized. To the insect thus preyed upon 

naturalists have applied the term "host," and the 

manner in which these unfortunate larva) become ten­

mted by living, squirming, voracious bloodsuckers, 

clnt sap upon their vital organs and eventually kill 
them, is very interesting. With the para site fly it 
becomes, of course, a matter of expediency, a ques­

tion of room ; supply and demand 

the chief factors. Thus we see 

a large, bulky larva either infested 

by a parasite of conEiderable size. 

or  by many tiny grubs of a small 

species.  A medium-sized ichneu­

mon will choose for its host a 

larva that grows just large enough 
to serve the purpose of nourishin g 

its larva, and thus, generation suc­
ceeding generation, the parasite 

will remain true to its host, though 

no doubt, i f  the host could be con­
sulted, it would wish its admirers 

should prove more fickle. 

One of the daintiest of our com­

mon insects is  the pretty little col­

lared grapevine moth, Harrisina 
Americana, formerly included in 
the genus Procris. This moth is 
deep blui sh-black, the only touch 
of brigh t color an orange or ver­

milion band or collar surmounting 

the thorax, and it is a surprise 
to di scover that its caterpillar is 

bright yellow, with only small 

brown or black spots distributed, 

ring-like, on each segment. Grape-' 
vines are its most common habitat, 

and feeding in small colonies, each 
being the hatching of one batch 

o f  eggs, and each caterpillar being possessed with the 

usual caterpillar appetite, i t  is very natural to find 

some portion of the vine with its leaves rapidly dis­
appearing, one by one. Indeed, were it not for our 

friends the wren and the parasite,  our grapevines 
would soon practically cease to exist. And as efficient 

as the admirable little wren is, I believe the parasite 
plays the more important part. So successfully warred 
upon are these pretty little pests that it is  doubtful 
i f  any large vine supports an average of  more than 

half a dozen caterpillars of  Proci"is that reach ma­

turity. 

Naturalists have many ways of naming species.  
Here they have called a parasitic insect after the 
later generic name of its host.  Thus a small brachonid 

fly, pale yellow in color, with large black eyes, the 

individual parasite of the grapevine moth, has been 

given specifically the later generic name of its host, 
Rh ogas harrisinff'. I t  seems almost like benefits forgot 

to load the brief exi stence of this most useful insect 

with such a name, and, as  with most insects, there 
has been no common name supplied with which to 

more familiarly label it. So the generic name must 

serve, as  with Procri s. 

Decidedly the most interesting part of the tragedy 
between Rhogas and Procris is  the beginning of it, 

when, after the female of the former, with unerring 
in stinct, has hunted diligently for the larva of the 

latter, she happens upon a colony of her victims. Back 

and forth she has searched, under and above each 
leaf, walkin� excitedly as if on sprin�s, her long 

$ c itUtific  !uttti cau. 
antennlB Incessantly twitching and touching the leaves ; 
flying from leaf to leaf and exploring with a thor­

oughness that would do a trained bird dog credit_ 

She makes straight for her game when found and 

proceeds at once to business. To prove she has come 

P'ARASITIZED CA TER­
PILLAR OF PROCRIS, 
SHOW ING LARVh OF 
RHOGAS WITHIN. 

(Enlarged.)  

upon those of the right breed, 

her powerful scent organs, 
the antennlB, with seemingly 
caressing touches, inspect the 

caterpillars, which in turn at 
once show alarm, swinging 

their heads from side to side, 
as a means of repelling at­

tack. But such means are 

vain. Straddling the first 
lowly caterpillar. with her 

stilt-like legs reaching too 

far out on each side for inter­
ference, Rhogas curls her 
flexible, segmented abdomen 

downward and forward and 
thrusts her keen sword-like 

ovipositor deep into the 

squirming victim, and upon 

the instant a minute egg is 

forced through the ovipositor 
and under the skin of the 

caterpillar. The ovipositor 
i s  then withd rawn and the 
fly seeks another victim close 

by, repeating the operation 

till her egg supp!y is exhaust­

ed, havin g  perhaps parasitized 
a dozen or  twenty worms, in one or more colonies. But 
these sword thrusts of the ovipositor do not kill the 

caterpillar outright, nor of  themselves result in death. 

Nature's little plan would here mi scarry if  such were 

the case. The victims go right on living healthfully 

for a time. But when the eggs are hatched, each 

caterpillar becomes the host of a tiny white grub with 
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caterpillar host would hav'l l'alised into before becom­

ing a moth, had it lived, is with the hymenoptera of 

short duration, and in six or ten days, the weather 

being warm, another perfect Rhogas, transformed from 

the grub, cuts open a little flap in the dried cater­

pillar skin, emerges, and presently flies away to find 
and parasitize other Procris caterpillars. 

Thus we have observed one of the most wonderful 
acts in natur'l, a life endowed with the very extrava­

gance of cruelty, that seems at first almost un com­
pensating, for the mother parasite never sees her off· 

spring, indeed it is
. 
reasonably certain that she knows 

nothing about their existence, but with an instinct 
resulting from a very high development she goes 

about preparing for their welfare. 
... . .. 

'rit e Chemistry of Soil. 

"Undoubtedly one of the most wonderful di scov­

eries of modern chemi stry has to do with the soil ,"  
says The Saturday Evening Post. " I t  has been ascer­
tained that the most barren land can be made rich 

Simply by adding to it certain mineral elements 
which cost but little. On this basis it . is  estimated 

that the United States will be able eventually to main­
tain 5 0 0 , 0 0 0, 0 0 0  people-more than one-third of the 

present population of the world . It  i s  merely a ques­
ti on of  supplying the requisite quantities of nitrogen, 

phosphoric acid and potash. The last two are readily 
obtainable at small expense. whereas the first may 
be supplied either by furni shing to the soil conden sed 

nitrogen in the shape of slaughter waste or nitrate 
of  soda or by planting clover, beans or peas, which 

have an affinity for nitrogen and absorb it from the 

atmosphere. I t  is now known that nitrogen is  the 

most important plant food ,  and, inasmuch as this ele­

ment composes four-fifths of the atmosphere, the 

question is merely to absorb it  into the soil.  I t  has 

also come to be understood that only 2 per cent of 
the material of plants is derived from the soi l, the re­

m aining 98 per cent being drawn from the air and 

from water." 

. . .  
Ilnl)J'oveln enh i n  the Holy 

L and. 

I t  has often been stated that if 

one of the Prophets had returned to 

the field of his labors, he would 

have had little difficulty in recog­
nizing the old scenes, but now mat­
ters are decidedly changed. The 

railway from Joppa to Jerusalem 
is  now on a paying basis, and other 

lines which will connect it with 

points of interest up and down the 

valley of the Jordan have been pro­

jected or are actually in course of 

building. In Jerusalem there are 

electric lights, telephones, phono­

graphs, modern stores and sanitary 
plumbi n g ;  in fact, all the comforts 
of civilized life can now be obtained. 

Trolley lines are projected to con· 
nect Jerusalem with Bethany, Beth­
lehem, the Lake of Galilee, Samaria, 

Jericho, Nazareth and other places. 
Recently an American salesman 

went to Jerusalem and Beirut and 

sold modern merchandise to the 

amount of $ 3 , 8 0 0. It  is  thought that 

RHOGAS ATTACKING CATERPILLAR OF PROCRIS. (Enlarged.) in a few years the Holy Land will 
be a good consumer of flour. More 

a truly terrible appetite. This i s  the larva of the 
Rhogas. The grub feeds and rapidly grows upon the 
vital juices of  its host. The caterpillar continues to 

feed also, furnishing its  tenant with food. But as 
the parasite grows the poor host loses its activity, soon 

scarcely moves, and finally, its insides having been 

almost entirely devoured, it peri shes miserahly. By 
this time the larva of Rhogas is full grown and is 
ready to pass into the next,  or pupa, stage of its ex­
istence, intermediate between the grub and the per-

COLLARED GRAPEVINE MOTH. (Enlarged.) 

fect insect, and finding tt.e hollow skin of the cater­

pillar a fit habitation i t  remains in its place, the 

stiff (l l'Y skin becoming its cocoon. In addition , be­

fore changing, it spins a thin silken lining that serves 

to strengthen the walls of its domicile. This pupal 

life. aI).alo�o�s to the chry"a,U" IOta!::... that the POOl' 

than two hundred phonographs were recently sent to 

Jerusalem. Damascus and nearby places, the Moslems 
buying them largely for their harems. There seems 
to be a considerable opening for windmills and i rri­

. gating machinery in the East. The Sultan appears to 

be favorably di sposed toward the modernizing of this 

part of his dominions. 
.. I .  

'1'114' C u rrent S U P I,lelne nt .  

The current Sn'PLEMENT No. 1329 i s  filled with most 

interesting subjects, the first article being "Science and 
Agricultural Experiments," which describes the re­

markable work which our experiment stations are 

doing . .  "Kondeland in German East Africa" i s  accom­
panied by a number of engravings. " Syntonic Wire­

less Telegraphy" is by Signor Marconi .  "Protection 

of Ferric Structures," by M. P.  Wood, is a most valu­

able paper, and is referred to elsewhere. 

C o n tent .. .  

(Il lustrated articles are m arked with a n  ast.erisk.' 
Automobile news . . . . . . . . . . . . . . . .  300 
Bath , mercur y * .  . . . . . . . . . . . . . .  :38S 
Batt.leship, fastest . . . . . . :18(; 
Book lIotices . .  

Car, pressed Mtepl . . . 

Cities. areas of fut u l'e 

Copyrig h t  IHlsinesfo; . . .  

CIl P yachts* . . .  

�; l ect.ri cul lloteR . 

1': J I l! i n ecl'ing' IH l tCS  . .  
( ; a �  ell�ill e8 _ . .  

. :�!lr) 

. . •  2!1:: 
. :mn 

. . .  :�s!1 
. .  ;-)!j l  

. .  :liKI 

Il'on structure�. protection of . . .  386 
Lucomotives. American. abroad . SSG 
.\'taThle.  testing specim ens 01'* . . . �f1;) 
Notes and q u eries . . . . . . _ • . . . . . . . ;;9G 
O i l R .  chem istry of . . . . . . . . . . . . . . . . .  394 
Pal'n Rlte. in�ect*. . . . . .  . . i{94 
Power h a m m er.  adjustable* . . . . 388 
H ()llnl l l � .  f' 1otbing of ancient . .  �87 
Sf'ien(:e notes . . . . . .  387 
�l lh l l l a l' i l l e  t orpcdn hoat* . . . . . . . . . 388 
S u p p l e m ent.  current . . . . . . . . . . . . .  :;!-J4 

;1tlot T U l l n e l .  Berlin* . . . . . . . . . . . . . . . . . .  �fr.2 H I I I �' l :1 11 rl .  i m p rl lv e l l 1 c n t 'l.  i l l  . . . 
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RECENTLY PATEN.TED INVENTIONS. 

Electrical AI'parat u s .  

CONTAC'1'-PL1:G.-CHARLES WAGXER. Man­
hattan. New York city. The inventor has de­
vised an improved contact-plug for attaehment 
to walls and ot her supports. The plug is ar· 
ranged t o  in sll re a perfett contact when in the 
Hocket, to be readi l y  removed in o l'der [0 
break the coutaet. o r  to be inser ted i n  o " de r  
p o s i t i v e l y  to nwke the c i r c u i t .  l'ol'c elain is 
used for the Ho('kf�t and plug.  

J.lATTE RY-']'I{ A Y .  - J_D' 8 S  It. BLACKW8LL, 

Manhattan, Xew York city.  I t  sometimes hap­
veIlS that the work ing of the apparatus con· 
neeted \vith a hattery i s  deranged by the 
breaking of one of the ce1l8.  The objeet of this 
invi:�ntion i s  to provide a t ray to hold a nUlllbel' 
of c e l l s  aud to iudicate when a c e l l  is broken, 
The ba t tel'Y elements are conneeted with an 
a l a rm, so that should a cell be broken its 
l i(-luid. flowing into the tray. will cause a cur­
rent to pass t hrough the alal'm, thus indkating 
that t h e re is a break. 

C O �I B l XATElt "'ATEH-T l li l I T  J U� CT I ON­
B O X .  H E C E l'T.\CLE .  AXD F T X 'lTHE .-A " x A  

K J A H L ,  �Ianhattan. ""ew York c i t y .  The in­
vention provides an i nlproved combination 
water-tight junction-box. l'eceptacle , and fix­
ture, which i s  espee i a l l y  designed for use i n  
pl ates s u b j e e t  to considera ble m o i s t u r e ,  as 
along the shore of a river, in ships, and i n  
subterranean a n d  submarine w o r k .  r1'he devke 
i s  arranged to insure at a l l  timps prolWl' con­
nection,  and, i n  case of an oyer load i n  the 
main eu I'l'pn t .  to p l'even t brE'akage of the elec­
tric lam}) by burning out a fuse.  

llIechallit,al Devices. 

E L E VA'1'OR F O H  B I X D En� .---A LB81t'l' l\1. 
ALL}<J x ,  Pau l s  Yal ley, Indian Territory. �I r .  
A l len h a s  dispensed w i t h  t he t o p  e levator­
apron uy providing a s ingle ap l'on having s l a t s  
c a r r y i n g  t e e t h ,  and has thus materi a l l y  reduced 
tbe draft of the machine. Tbe ap l·on o f  the 
e l evator is passed O \' e l' two whee l s ,  t h e  s l a t s  
a t  t h e  i n n e r  fac e being adapted to e n t e r  t h e  
spaces betwppn the t E' e t h  of the whel' l s .  I (euce 
the apron is givi:'n a positive and uniform 
mo venlC'nt. and will  not bp shiftpd as hereto­
fore, by frictional contact with a smooth sur­
face. 

C LUTCH AXlJ ltE \-E H � I X (l �m (, I I A :-I HDI .  

-JOlI "  B L U' , West Hobokpn. X . . J .  'I'h" 
mechanism (' ompl'ises a shaft to be- Ul'i Ve-ll : a1::_ 
internal gear-wheel : and an E'xtpl'llal gpur-wlH'el,  
both gear-wheels heing loose- on the shaft.  ,r i th 
tbe gear-whee l s  a driven pinion mf'shes.  F'or 
pach geal'-\vllf'el a n  independent duteh-lne('han­
ism is IJ )'ovide-d to loek eithe- r o f  the gea r-wilep i s  
t o  t h e  s h a f t  to b e  d l'iven. T h e  deviee permit" 
the operator n�ad i l y  to drive t h e  sbaft in either 
direction 0 1' to stop ,vhenever he nlay desire.  

� T O l'-�lOT l O� F O R  �m ( ' I I A X I l' A L  T O Y S .  
-ATHBRTOX D .  CoxvI·m sB J "� inchendon, _Mass.  
'1'he purpose of the invention is to provide a 
means f o r  automat i c a l l y  preventing the wheels 
o r  axles of a moto )'-controllpci vehiele from 
turning until the vehkle is p l a('ed upon the 
support on \"hieh it is to trave l .  The driv­
ing-axle is p l'ovidf'd w i t h  a projf'ction. A 

seeond axle is employed, which is mounted to 
tUrn and s l ide a n d  to operate a cheek-device 
which is arranged f o r  eontat't with the projec­
tion from the driving-ax l e .  The moment the 
vehicle i s  p l aced upon a snpport the whee l s  
b e g i n  to turn.  

�1I0E - 'lT R X I X G  llE n C E .  - U,·)mWE H. 
G.\HDXEH ,  Haverh i l l ,  ::\Iass. This invention re­
lates to devices for fac i l i tat ing the work of 
turning shoes, which work is necpssar,Y i n  the 
manufaeture of certain k inds of shoes. The 
turner comprises two essentially para l l e l  arms 
movable relatively t oward and frOID f'ach other. 
One of th:: urnlS has its end p o r t ion tu rned 
lateral l y  approximatdy para l l e l  w i t h  the line 
o f  relative movement of the arms.  

C O N C I']X'l'RATOIL-E D W I X  A .  " p,-mItY, Bi­
wabik. Minn. The material treated i s  to be 
m i xed with \vater and del ivered on the surface 
of the table from the distributing-hox. By ad­
j u sting the conieal p itch of the table-top the 
ore-pu l p  i s  allowed to flow down toward the 
edge o f  the table. w h i l e  the "anning o r  agitating 
motion. together with the adion of the water 
mixed with the pulp. gives the particles an 01'­
pc.rtunity to separate according to their respec­
tive speciflc gravities.  The h e a y i e ,' partides set­
tle on the table. while the l i ghter particles 
remain o n  top of the hea"iP' · .  The revolution 
of the tables moves the material so deposited, 
and a spray f rom a pipe washes off the upper 
and l ighter portions of the material deposited 
and leaves the heavier yalues on the surface of 
the table.  The values are in turn washed off 
into suitable receptaeles.  

D I S IXTEGHATING - �I A C  H I ""  I'] .  - BRUNO 
l'lorS'l'IER, Hoquev a i l't� ( Houehf's elu Rh6n e ) , 
b�rance. rrhe machine is a powdering or disin­
tegrating machine whieh breaks "1', crushes, 
gran n l atps, and pu lvel'i'l:es hy intpl'-rec ipl'ocat­
ing shock of the materia l .  and is ('haracterized 
by a special constl'uction whi('h i s  exceedingly 
efficient and which l'pduces the wear o f  the 
working parts to a lil i n i rn u m .  

"I OTOR. - CHAItLE S W. RTI'lELE . Detroit. 

Mieh. Tlw motor is des igned to be employed 
in connection with hoil C'r-tube deancrs. and 
comprises a easing whirh Cfln bf' eon npeted at: 
one f'nd with a motive-agent Rllppl y-pipe. A 
cap is secured to t h 0 O})positp rnd of the cas­
ing. and i s  p rovided wit 11 f'xh anst -ports.  T n  
thr c a s i n g  i s  a sf'ries of <1pfipctOl's.  A s h a f t  
haR lH-'Rrin.f!; a t one (-'nel in t 11(-' d(lfirctor at thr 
inlet end 'of the casing and at the other end 

J c itu t if i c �tUtricau. 395 
in the cap, Propeller-wheels are secured to 
the shaft and a l ternate w ith the deflectors, the 
wheels having peripheral angu larly-disposed 
blades. The scoring-off process i s  materia l l y  
assisted by the exhaust motive agen t .  

C L O T ln] � - W R I X G E R .  - ALmJIn U .  C,\1<L­
I � G ,  II ackensaek, X. J. By mealH-i o f  t h e  im­
provements devised by �Ir .  (' arl ing the e lothes­
wr inger ('an be actuated speedi l y  f o l' l ight work 
and c a n  he adapted, uy a quick changp of wOJ'k­
ing parts, for slow movement with great in­
crease of power when heavy work is to be 
performed. 

l'ROPELLI<JR.-KIl-t K  U .  J U ll � � T O � ,  Piqua, 
Ohio.  'rhe object of t h e  invention is to pro­
v ide simple means for shifting the angle of the 
vlades and lock ing them in O1'd," · to propel 
the vessel forward o r  baekwaru without re­
versing the direction of rotation of the pro­
pel ler-shaft. The deyiee is partic u l a " l y  sery­
iceable i n  naphtha and gasoline launches. 

A C E 'l' Y L lcNE-(;AS (; I'; N E HA1' O H .-'l' Y lmELL 

H .  D u X C O �:[P,EJ :300 rralbot S treet, 8 t .  Thomas. 
Ontario,  ('anada. The \vater-reservo ir,  gas­
receiver,  and generating-cham her are a l' l'anged 
side by side. The \va tel' is a l lowed to gra vi­
tate f rom the reservo i r  to the em·bid in the 
gene rator i n  order to produce gas, and is fO l'('f'd 
back and a way from tlH� c a  l'bid by tlle gas 
so produced, to cause the generation o f  gas to 
proceed o r  to he discontinned automa t i c a l l y  in 
accordance with the consumption: 

COAL-�IlNING I\I A C H I � E .--OT I H JACOBY, 

Randrum, Ohio.  '1'he chief ff'atul'es of tIl(-' 111 -
vention are a strong main f ,'ame and a car­
riage \vhich supports the cutting devices and 
the engine 0 1'  motor mechanism and which 
moves baek and forth i n  the main frame, so 
that the cutting dev ices ean be properly pro­
jee ted to ('u t  into the bank of coal  when the 
machine is operated. I n  this nl achin{� the main 
frame possesses grpa t st rength to resist the 
vibration and l a t e l'al strain when the cutters 
ineet an unyielding obstruction . 

�IA(, lI I N E  I,'O H  O I ' E IL\ T I X (; T' P O "  l ' I 1'IIY 

S'l'AL K S .-Glj;()I{(;}<' H, S IU:RW( ) ( ) ! J ,  H 7 1  \Yul'l'en 
A Vt1IHW, Chicago, I l l .  The shell  frolll OIlf' s ide 
of the stalk i s  seve red by a cutter which is 
reeip roeatpd longitudina l l y .  ' e o  t h i s  cutter the 
stalk i s  fed by rollers w h i e h  extend p u ra l ·  
l e I  w i th the eutter.  The r o l l e r  O Il t h e  
s i d e  from whieh the she l l  is c u t  i s  p raet ic a l l y  
unyielding d u r i n g  operation and under tl1(' con­
trol  of adjusting deviees : while t h e  o t h er 
ro l l e r  is y i e l dingly support('d. Both of t l w s e  
e u t tf'rs discharge on a c a r r i e r  w h k h  can b e  
coupled to o ther c arriers to del ivf�1' t I l(-'  s h e l l  
at any d!:�sin:�d }Ioint.  The }lith is di�wha l'g"('d 
by a screw-conveyer a t  o n e  s idp o f  t lw m a ­
chine. 

RTItEE'l' - S W E E l'EH.--.T E S S E  �L I I A " I{ .  X i n t h  
a n d  II H treets, "Tashington. H .  E., I ) . ( 1 .  'l' ll is 
machine i s  designed to be p ropf' l h--'d 
labon� l' alld automatic a l l y  t o  sw('('p 
dirt and deposit i t  in a t·('( ·eptad .. 
machine. rrhe d i l't-recep taelp rests on 

by 
Ill' 
by 

the 

one 
the 
the 

bot-
tom of the machine.  A rotary brllsh and a 
bueket are proyided. the bueket being adapted 
to be opened on the side adjacent to the b l'l1 sh 
and to be automat i c- a l l y  raised and dumped into 
the d i r t-receptae i e .  

,rehicles a n d  �rll eir Accessories. 

B I CYCLI;j.LOCK.�K"tL F.  L ,  H U R S E LL and 
CII'-\llL}� H ::\1. nR()\\' �  J Denver. C o l o .  'rhe purpose 
of this invention i s  to p l'oyide a simplp device 
for l'E'ndering bicydf's inopel'ativf' and there­
by prevE'nting tlH'lll from being stolen. rrh i s  
d e v k e  c o m p r i s e s  a b o l t  a d a p t (' d  to he forced 
against the tire of the bkyd e-wlwel so that 
the wheel ('annot be turned. 

!;] L A S T I C  'l' I R E .-WI L L l . U' F. WILLIA M S ,  1 7  

and 18 G reat PuItney R t l'eet. London, 'Y., 
England. The i nven t i o n  relates to the manu­
facture o f  hollow rubber t i res of II section 
adapted to be secured to the whee l - r i m  by a 
hand passing through the bore of the tire.  
The inventor produces a t i re having: embedded 
in the rubber ( in immediate p l'oximity to the 
bore ) helical  springs conforming with the 
transverse ly-arched shape of the t i re, i n  com­
bination w i t h  c ords adapted to form a ('ore to 
fl l l  u p  the interior of the springs.  Cords �nd 
springs co-act to strengthen the tire.  

l\nJ A N S  }j'OR R E C UH I XG 1'; L A S T I C  T I U E'R 

TO WITln; L S .-,VILLIAU F, "'ILLIA " S .  1 7  and 
18 Great Pultney Street. London, 'Y..  ]1Jng­
land. The invention relates t.o tires which are 
c l asped about the whee l - r i m  by a metal band 
binding the base o f  the tire. 0 1'  by inwardly­
tu rned marginal flanges o n  the margin of the 
tire. The novel feature of the invention i s  to 
be fonnd i n  a means for adjustably tightening 
and securing the tire. 

llIi"ce I I a n e o u s .  

P I PR-STO PPR H .-GEOflGE n .  HI1H;:L l � U E H-_, 

Danv i l le,  I l l ,  M r .  �idel inger has devised a 
mf'ans for llp rmf'tiea l l y  sealing- the ends of 
pipps i n  a most secure mannE'J '  and YE't so a s  
to permit h i m  to r e m o v e  the plug q n i c k l y  a n d  
easily whenever nf'cessary . 

'" A'l'F.lt-TtEG T'LA 1' 1 :'\  G 1)T.] V I C E . � T IH"'A S 
. J. RA XFORn,  Chieago. I l l .  rrhe device i s  de­
signed to reg-ulah� the water fed into an e l p­
vated tank on a building. is au tOlnatie in oper­
ation. iH adapt('d to snpply wat('r to wah�l" 
fixtu res for use aR required and l i kewisp to 
RUrlpl,," wate) '  to a lwn t i n.g'-tank w h i c h  is ('Oll­
llf'ct('d with th(' syst"f>m of \vatPI'-di s t rihu t i o n .  

P O C K E T - H O O K .  l I A X ] )-IL\i;  O Tt  '1' 1  m L I K E .  

-1\L\x V( ) ( ;E LflE H A :\" ( : '  B rookl�vn, Ne\y York c i t y .  
By lTIP a n s  of thr i m n rovf'mpnts inventro b �v  
the· patentee a c onvenient d:ang-e-pocket is 

prov ided entirely separate from the other 
co mpartments of the article.  H ence it is 
possible more readi l y  to store c hange, bills.  
( 'ards. handkerchiefs and the like separat e l y .  

GA�-METEI{ � U PPOR'I',-HE:-lUY T .  lI OL-

LAXD, �Ianhattan. New York dty , The in-
ventol' has uevised a support which i s  eheap, 
st rong, and simple, which permits ready access 
t o  t h e  m e t e r  frmll a l l  s i d e s ,  which is ('avable 
of uf'ing llsf'd in d i fferent positions, and which 
is compact.  permitt ing the gas-meter to be set 
whel'" liut l ittle space is available.  

'rlT N I X U  - BL"'rTON. - A R'l'H V R  J .  LANG, 

Brooklyn. Xew York e lty. The tuning-button 

DOOR S Plt TX G AND �T O P.-JT E K H Y  �Ic­
C CllRY, Evanston, I l l .  rrhis invention is an im­
proved closing spring f o r  stop devkes for 
sw inging doors of carr iages t.o prevent the 
doo l's f rOlll swinging too far outwardly and 
st\'ik ing the (' arriage-whee l s .  The device i s  
entirely h idden fl'om view when t h e  d o o r  is 
c losed. 

( ' A X - � l'O l' T . -VIlt<; I " I E  A .  II E N lt Y ,  �Ianhat­
tan, New York dty. 'ehe inven tion provides a 
spout whic h is readi l y  attachable to a can and 
whieh proteets the contents of the can against 
dust and other foreign matter. and which ex­
c l udes the outside ail' from all but a small 

is of the kind used a t  the n�ck sections of portion of the surface of these contents. 
str inged musical instruments, 'rhe purpose of 
the invention i s  t o  provide such a tuning-bntton 
with a l ight. yet durable head. and flrmly to 
secure this head on the stem o r  shank. 

P R E � E Tn' I';- T I N .-E'I l LE D E S S E  and L o n s  

L {;BI � .  Paris,  Franee. rrhese two inventors 
have devised a t i n  which can be so ldered vdth 
0 1' without v reS�U l'e, in snch a malinel' as to 
p " event the m e l ted solder ( whkh i s  interposed 
between the tin and i t s  covel' 0 1'  i t s  bottom 
p l ate ) f rom running dur ing the soldering into 
the interior o r  dowu t ile outside of tile tin. 

'NJ O L-II A :-\ lJLK-JuH:-l C. h,,"mu'l'. Tonica. 
I l l .  The handle comprises a shell in which 
two jaws are fl tied. The jaws are tapered 
and tile inner w a l l s  of the she l l  are corre­
spondingly formed. One of the jaws has a 
threaded shank at i t s  upper end over which 
is passed an eye formed on the nndel' j a w  so 
that the jaws may be connected with each 
other. The th readed shank of the fi rst-named 
j a w  screws into the upper end of the she l l .  

WO ltlc\IA� ' R  T DI E - H I" · ('OHl l T, T( .-.l ' · Il "  ,' . 

DI1J :l\I U 'I'H, Oberl in, Ohio.  The workman who is 
late is proyide(} with a Hppeial  t Ull e - c a nt w11 1 - 11 

he perforates by a register.  When the work­
luan leave� a t  night he repeats the operation 
so that the card bears two perfol'ations.  I f  the 
workman goes out and returns at noon the 
can] bears foul' perforation s .  In order to 
Yf'rify the record of a late man a spedal de­
viep is emplo,YE'd by \vhkh the eard i s  pel'­
forah�d. If t h is pel'fo l'a t p d  record t a l l ies w i t h  
the workman ' s account, the W O l'kUlan's record 
will he accepted as correct. 

" A F E T Y - C H ECK.-Wll.LI_U, H. BLACK, 100 
B roadway. �Ianhattan. X e w  York city.  The 
invention is an iInprovement in checks, drafts, 
and other papers l'E'I)l'E'Senting Yalue, induding 
foreign exchangeH, l(�ttPl'S of l 'redit, ete., and 
is slwd a l l y  designpd for us(-' as a tl'aveh�l" s 
elw('k wi tholl t.  neces s i t a t ing- a llel'son a l  idp ll ­
t i t i c n  t ion.  'rhe paper i s  good any\vhel'e in the 
halld� of t h e  llun:haser o r  h i s  indorRee, but is 
g-ood no wllf'rp i n  thp hands of a w 1'ongfu l 
ho lde- I'. Thp ('heck ('an be c a shed in by the 
}lll lTlwspr at the issuing otfiee without the 
neeesKity of giving hond 0 1' securing identifica­
tion further than that afforded b.Y the conn ter­
signa tUl'e. 

lJ E S K.-RoBEHT �I. � )[ J 'l' II ,  C hicago. I l L  
'rhe desk i s  a combined study a n d  manua l ­
working d{1sk adapted f o r  u s e  i n  schoo l s  which 
combine both manual amI aeademic studies. A 
reversible top is piYotally connected with 
s l ides mounted in s l ide-ways of a f l'alning.  
Upon the movement of the s l ides from one end 
of the desk to the other the top is reversed. 
I t  i s  to be understood that the one side of the 
top i s designed to be used for Dlanual training, 
and the other side in the ordinary manner. 

Designs. 

BADGE. - FREDE , n C K  KOC H ,  Manhattan, 
New Y o rk city.  The design shows the new 
Pan-American Exposition !Jadge whi(' h  has r e ­
cently gained s u ('h wide popu larity.  T h e  badge 
consists of 1\vo lwart-sh alled el ements arranged 
one beneath the other. 

CANDY-l\I O L D .-CIIAItL"H REPETTI , �Ian­
hattan. New York city. The mold produees a 
c a n dy which twa 1'H a df'sig-n com;; isting of t\V() 
crossed flags npon which a pan is superposed. 
the dish of the pan bearing the head of a bnf­
falo. 'rhe purposf' is obvious. 

G R A S S - H O O K .  - ·IIE " " Y  n .  BARTHl X .  Wall ing­
ford, Vt. Tbe shank of the hook is neal' the 
heel of the blade and s l ight l y  el evated at that 
point. r1'he h l ade hangs at an £lng-Ie to the 
cutting edge lowf'l' than the back. givL .. 'g f ree 
play for a b,·oad swath, and p reventinS" the 
hand from coming i n  ('ontaet vdth the ground. 

PAl{ I NG-KN I F E .-('()HNF�r . .  lrs rl'. DE:\IAllE ST, 
JI ackensa(' k. X .  J .  The leading feature o f  the 
design cont.;ists of a blade having two po ints 
extending tiH'refrom whkh are dished. 

NOTE. -C()pie� of any of t hese patents will be 
furnished by MunTl & Co. for ten cents each . 

Please Rtat(� the narne of the pnte·p tecl title of 
the invention. and date of this puper . 

NEW BOOKS, · ETC. 
'THE VICTORIA J UBILEE BmllGE. Compli-

mentary Souveni r Booklet. issued by 
the Grand Trunk Railway System . 

This artistic' l i t t l e  souvenir book is bound i n  
s i lvered metal ('overs and w e l l  i l lustrated with 
tine ellg'ra vings, showing both the origina l 
Victoria tubu lar bridge across the � t .  Law-

DA J I G  E- HAK-·- BEX .T.""" lI AI"'I s. Manha t­
tan, Xew York eit.v,  By means of the badge- renee at ..'.lon tl'pal and the new .Tubilee bridge, 

bar a ribbon is fastened to the eoat. The whieh was finished i n  1 ,m n .  Considerable i n ­

d e v k e  comprises a bar t h p  fron t f a e e  of which tel'est attaehpH to the original bridge, espedal­

iR ol'namented and the rea l' face of which i s  l y  as it was opened in 1 8 (-)0 by the Prince of 

provided with peell l iarly-al'l'angf'd pins,  one 
being a dapted to pie l'l'e the coat and the other 
to engage and susp('nd the ribbon. 

Wales.  A photogmIlh of the Prince and party, 
a s  ,veIl as the various commemorative medalH, 
are all  reproduced in the book, which eontains 
a complete dpHcription of this gl'eat engineer­
ing feat aud its aeeomplishment. 

PLAIX FACTS AnOt'1' THE AUTOMOBILE . By 
Albert S .  Clough. S.B.  Manchester, '  
N. H. : The Nature Study Press.  1 9 0 1 . 
36 pp. 

This pamphlet contains a popu l a r  descrip­
tion of the three systems now i n  use in this 

PROC g S S  O F' T R I'�A T I �(i BLA S 'l'-FUR- country,. v iz .. steam, electri c and gaso l i ne. A 
NACE �LAG IN I T �  1\101,'1'1'];'>1 STA'l'E.- " 

BADGE-BAI L-B", x .J." [ l X  HAItH I s , lIIanhat­
tan, Xew York dt;\-i- .  'rhi :;; badge -bar comprises 
a back-plate, a f ront binding-rim, a panel­
hearing insignia o r  OI'lHlmpntation, and pins 
at the back for se('u ring the liar a n d  the badge 
ribbon. The various parts are held together in 
a novel way. 

AI.�xAxnER D .  I'JLBEl-tS , H oboken; N . •  J .  'rhe 
m o l ten s l ag is gathel'ed in a k i l n  having non­
conducting walls and having an air-space above 
the surface of the s l ag. 1'his space has re­
stricted communieation with the atmosphere. 
Communieation betw�en the a i r  of this space 
and the atmosphere i s  \'egu l ated so that the 
air above the s lag· is intensely h�ated by !'adia­
tion and the cooling of the s l ag i s  retarded 
while the slag i s  in a state of transition to 
the s o l id form. 

�IT' � lC -R A ( ' K  AXlJ L I G li T - S r l'POItTING 

A'l'TAC TDI ENT FOR � T O O L R  o n  (�II A l n s .-

comparison of them is made and the prospec-
tive purchaser i s  enl ightened as to the advan­
tages and disadvan tages. and also given some 
valuable points as to their care.  

SXAP SHOTS. Photographic Paper. J.  W. 
Williard,  Editor. New York : Snap 
Shot Publishing Company. 20  pp. 

'1'h i s  breezy l ittle photographic p a p e r  i s  now 
i n  the midst of it s  ninth annual volume, and 
eontinues to be the purveyor of interesting' 
notes and short articles on practical photo­
graph i c  methods. 

THE LOCO:llOTIVE. Hartford Steam Boiler 
I n spection and Insurance Company. 
Vol. XXI . 1 9 0 0 . 191 pp., 4 0  ill .  

The bound v o l u m e  for 1 !l00 of t h i s  l ittle pa-

CHARLEH H .  nACO� , Dan ielKon, Conn. The in­
vention provides means for adjustably securing 
a music-rack and a support for a lantern to a 
s t o o l .  thus accommodating eac h lnnsieian of 
band with a support fo], musk and w i th 
l ig h t .  

a p e r  e o n t a i n s  lllflny a r t i d e s  of value to engi­
a nee· ·s and others having the c are of steam en­

gir es and boilers.  A number of photographs 
C I U A H .--FHElll� T n C K  E. AUXOt..D ,  Ann Arbor, of cu rious boiler explosions are reproduced, 

l\l ich.  'rhe cigar is arranged to prevent the and the eauses gone into and described. In 
ashes f rom falling off whIle smoking and at eaeh number a monthly list of boiler explo­
tlw same time to p reserve all the fl avor in sions i s  given. as well  as a l ist  o f  boilers 
th� clgal' and insHre a free draft, found defective u]Jon inspection. 

nI·]SK-TOl'. -�R()IlEHT M .  S " I 'I'H . C h icago. BIBLIOT IC S. on THY. STFDY OF DOCr1lfENTS .  
I l l .  By means o f  �lr. "mith's invention an By Persifor Frazer. Third Edition , 
o rdinary sd\Ool -desk can be transformed into a greatly enlarged. rearranged and i n  
desk fitted both fol' academic work and for part rewritten. Philadelphia : J. B. 
manll a l  t r a i n ing. 'I'his pnd i s  obtained by flt- Lippincott Company. 1 9 0 1 . 266 pp., 
ting the desk with a reversible top. one side of 4 5 i ll .  
which c a n  bp ll sed for aeademie w o r k .  and o n e  
sidp of whieh is a r ranged f o r  m a n u a l  \v o r k  . 

Thi s  little volume is a complete handbook 
for those interested i n  the determination of 

WATI'] U - l � fl T (,ATOR.-\YI LIIEI�'r YOIirzow the individual chal'aeter of handwriting f o r  
and IIE""Y .Ttil"'�'N s , B rooklyn. �ew Y o r k  c i t y .  
By m e a n s  o f  this m a c h i n e  t h e  depth of water 
in a receptaeie i s  accnrately indicated i n  feet 
a n d  i n e h e s  a t  any desired p o i n t  above o r  below 
the re('ep!a(' ] "  01'  a t  a n y  p o i n t  w i t h i n  t h e  
l'(-,(,f'p t a e l e .  Thr cleviee i s  p n l ' t i cu l n rl y  apn l iea­
h I e  for a u t o m a t i r· a l l y  indicating to the wateh 
01'  o!lieer of t h �  deek of a vess�l the dapth of 
wate.· in tbe bold in feet and inchc�. 

expw5ing forgery and fraud, The author nsf'S 
seiE'ntifi(' methods thl'onglwnt, emp]oying com­
posite and micro pho tography for obtain ing- u 
standard of compari son ann for investigating 
tremors i n  thp pE'n s t l'okp rf'Sl)('('tivpI�v .  n l 8  
hook dpscrilws ( 1 )  llh ;v s k n l  ( 'onsi fl p l'fl t i o n R .  
( :! )  gl'ammaplteny. 01' t h e  s t u d y  of t lw i l' rl i ­
vidu n l  c h a ra('teristics of tllP writing. ( H  \ 
plassopheny, or tbe means to be employed for 
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J ' itu tifi' ��lUtti,au. JUNE 22, 1901 .  
the detection o f  forgeries, ( 4 )  chemical con-

' BusiltSS side rations, including a statement of the can- ami Ptrsonal Wants. 
stitution of common inks and chemical tests 
appl icable to documents by means of which 
the nature of an ink may be ascertained. The 
author desc ribes no less than seven methods 
of  investigation of which he is  the originator. 
The book also has an appendix containing 
valuable notes on the scientific aspect and 
legal status of the subject. 

ELECTRIC LIGHTI"G. By Francis B. 
Crocker, E . M . ,  Ph. D .  New York : The 
D .  Van Nostrand Company. 1 9 0 1. 
5 0 0  pp.,  3 9 1  ill.  Price $3 .  

T h i s  book, which is  t h e  second of t w o  vol­
umes dealing with the subject. describes the 
distributing system and lamps, and covers all  
parts of electric l ighting systems excepting 
the generating plants. In treating each 
branch of the subject the principles are first 
stated with considerable ful lneRS and are 
then followed by practical examples of promi­
nent methods and apparatus employed in 
actual practice. Both volumes are intended 
as textbooks for engineering schools and :18 
handbooks for pract ising engineers, and thus 
all abstruse and detailed matter has been 
omitted as far as possible. 'l'he National Elec­
trical Code and the Report of the Committee 
on Standardization of the American Institute 
of Electrical En�ineers are added as appen­
dices. 

THE TRUSTS. By William Miller Collier. 
New York : The Baker & Taylor Com­
pany. 1 9 0 0. 336 pp. 

Mr. Collier should receive the thanks or 
every business man for such a fair-minded and 
able discussion of this great problem of the 
new c entury in America. He appl"Oaches the 
trust question from the economic standpoint 
and views it  in the l ight of past expel" ience. 
He shows the causes that have led to the giant 
corporations of to-day, as well as the dan­
gers that lie in the monopO listic tendencies 
of these corporations ; and also indicates what 
appears to be the proper legislation to hold 
such tendencies in check. The conclusion he 
reaches i s  tbat the trust is  a natural outcome 
of modern competition ; tbat it  i s  the most 
economical form of conducting Industries, and 
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is a fair-minded discussion of both sides of 

Machinery designed and constructed. Gear cuttill�. 

this burning question by an able student of 
l'he Garvin Machine Co., 149 Varick. cor. Spring Sts . . N.Y.  

. political economy. 0
/;i�1�l�;

c
:

p
,!;

.
S'72. -Ji'Or deal ers in cinernatograpbs 

UNTERSUCHIJl'iGE;\, l'EBER HETEROGENESE. Kester £Iecl"ic Mf'g C o ' s ,  Sel f-lI u xing solder saves 

Von Dr. A. P. Fokker i n  Groni gen . l lab or. strong n on-corrosi ve  joilll s, witbuut aci d ,  C hic­
IV. Die Granula der Milch. Three , aJo(o, lll .  
plates.  Gronigen : P. Noordhoff. 1 9 0 1 . I n q u i .·y N o .  � ? a . - �·ur cataloJo(ues of �ai llt Illaking 
Octavo. Pp. 1 0 2 . Price, paper, $ 1 . m achiuery. 

The work before us is an ingenious demon­
stratiou of a new hypothesis that bacteria arc 
not individual J i ving creatures. but only pal'­
tial bions, pl'ol iferative forms of diseased 
P I'otoplasm from which they have sprung by 
heterogenesis.  

Snl LE SYSTi::ME GLA;\,)WLAIR£ ]}ES FOUl:­
MIS.  Par Charles Janet. 

SuI{ LA V£ SPA CRABRO L.,  Ponte. Conser­
vation d e  la chaleur dans Ie nid. Par 
Charles Janet. 

VORSCHLAG zu EIN£R NEUEN EINFACHEN 
METHODE ]}ER VIELFACHTELEGRAPHIE. 
Von J. W. Gi ltay, in Delft. Sonder­
abdruck aus de r  Electrotechni schen 
Zeitschri ft. Berli n : Ve rlag von Ju­
lius Springer. 1 9 0 1 . 

ETUDES SUR LES FOURMIS, LES GUEPES ET 
LES ABEILLES.  Note 1 8 , Aiguillon de 
la Myrmi ca rubra, Appareil de fer­
menture de la glande a veni n. Par 
Charles Janet. Pari s : Georges Carre 
et C .  Naud. 1 8 9 8 . Pp. 2 7 .  

T H E  PRACTICAL HOTEL STEWARD. By John 
Tellman, Chicago. Ill. The Hotel 
Monthly. 1 9 0 0 . Price, $ 1 .  

A most exce llent book which wi l l  b e  we l ­
comed by all  hotel  and club stewards. I t  gives 
precisely the infonnation which stewards need 
to  conduct the affairs of a house with economy. 
rrhe steward is Y(>l',\' much in the position of 
a general of an a nn,\".  and in order to make 
a Sllccess i t  l'equires unremitting attention to 
the smallest det a i l .  The book before us gives 
samples of menll s for various grades of hotels, 
Ramples of requ isition blanks. etc., and takes 
np the question of wines with rare intelli­
'Yenee.  I t  is written by a thoroughly practical 
ll ')tel  steward. 

The celebrated " Horus by-Akroyd " Pateut Safety Oil 
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1\ e w  Zealand,  a thorough l y q u a litted �I ectrical l£ngi­
neeI', who m ust have had special ex perience in carrying' 
out and equipping' overheaf) electric;) i t ram ways and 
power stlltif) l ] S .  Fuli partie n J ars and conditiolls may b e  
o btained 011 app l ication tn :\le��rs. H. \V .  Forbes & &on,  
Produce Ex ch al lg'e , N e w  York .  and n p olicatiolls must 
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Ltd . .  Lime Street, r.ondoll, K C .  }�nglalld , not later thatl 
110011 011 tile 20th J uly. 
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F.\, E H  )i A I H; THE 'I' R I P ?  
'Vhile i t  has always beeu a beauti fu l tri p o ver t h e  

Laci{:twanna Rail road to tSUffa l o ,  yet th e fact has not 
b e �n 80 genera l l y kllo w n  as it h as of late. and tbe 
result is t h at t i l e  in crease of t ruffic is very iarge. Olle uf 
t h e  most tal ked of pieces of scenery is the Delaware 
W ater (Jap. and It would pay allY one who bus never 
made the trip to Buffa l o  by way of the J .. ackawunna to 

take it and v iew t h i s  b e a u tiful  spot,. Anoth er great ad­
vantage is t,h e s h ortness o f  t h e  ronte. J t  is Il fact that 
the LaCkawanna is the sh or test road to BuffuJo.-In­
surance Times.  

I IH l Uh'Y N o . 8 1 8. - "'01' manufacturers of screw­
top. round tin callS for l iquids in q uart and smal l er 
sizes . 

z:.w- Send for new and com p lett! catalogue of Scientitlc 
and otber Books for sale by Munn k ('0. , 361 Broadway.  

The American School o f  CorrespondenCe New York. Free on application. 
of Boston has just published a Reference 
Library of Engineering Practice, Stearn, Elec­
trical and Mechanical, whieh comprises a set 
of five large and extremely haudsome volumes. 
The editors have been led to prepare this 
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l ibrary as a result of success obtained in teach- m
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ers who are not deeply versed in mathematical p

..'tl!?u lry N o. /'!S3 .-For manufacturers of copper 
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have any effect on an arc the same as wIth 
gas to direct the heat ? A. No. The blowpipe 
does not direct the heat of a gas jet. It pro­
duces the heat. 'l'he heat of a blowpipe is 
due to the fiercer c ombustion of the gas in 
the greater supply of oxygen furnlsbed by the 
blast. It Is  a blast furnace on a small scale. 
The arc would be cooled by a blast of air,  
since its heat is  not due to combustion, as In 
the ordinary flame. An arc can be blown out 
to a point and act as a blowpipe by using all 
electro-magnet to repel the arc.  

( 8 2 2 0 ) J.  J. D .  writes : In the SCIEN 

TIFIC A�IERICAN of March 23, page 178, I saw 
the expression, "a current o f  three thousand 
volts at the motors." Is  the expression cor­
rect ? A few weeks ago In your inquiry col­
umn, In answer to a correspondent, you said,  
"We get the expression very frequently, 'A 
current of so many volts. '  The statement is 
entirely wrong. A current is  measured In 
amperes, not in volts . "  A.  T h e  voltage of n 
current is its pressure. The current is meas­
ured in "amperes. "  'l'he expression so often 
heard, "A current of 110 volts," is not cor­
rect .  I t  should not be u sed, even if  it  do(, 
occasionally find its way into our columns .  
We confess that  we do not  always use  entire I .,· 
correct language ; that does not p revent our 
pointing out inconect language when I t  comes 
in our way to do so. 

( 8 2 21 ) C. G. asks : Will you please 

publish in the S C IEN'l'H'IC AMERICAN a descrip­
tion how to make a Wehnelt interrupter for a 
direct current of 1 2 5  volts ? A. The SUPPLE­
MENT, pages 1 9602 and 1 9 8 1 1 ,  price ten cents 
eacb, contains i l lustrated articles upon the 
Wehnelt Interrupter.  The interrupter is  ad­
justed to the voltage of the current by vary­
ing the length of the platinum wire which is 
In the acid. 

( 8 2 2 2 ) R. H. C. asks : 1 .  I n  a copying 

camera or eularging camera, how far from 
the source of l ight ( incandescent gas burne r )  
should t h e  condensing lens ( ground glass ) be '! 
A. A condenSing lens is not found necessary. 
Place the ground glass one or two inches in 
front of the negative. It  wil l  then diffuse 
tbe l ight of the lamp so as to give an even 
illumination over the negative. 2 .  At what 
distance from the c ondensing lens should the 
negative be placed "! A.  If  a lens is  used the 
negative should be quite near it,  so that the 
negative shall be covered by the cone of 
l ight from the lens. 3. What size should the 
condensing lens or ground glass substitute be 
for a 4 x 5 or 2 14.  x 3 14.  negative ? A.  Any­
thing larger than the negative. 4. What kind 
of lens o r  lenses should be used in enlarging 
to obtain the best results ? And what size 

( 8 2 1 5 ) C .  J. K. asks : What horse power 

electric motor, connected to axle by double 
reduction gearing, would be necessary to draw 
a train of cars weighing five to six pounds, 
track perfectly level '! How many cells of acid 
battery would be requ i red '! A.  A very smal l  . ( diameter) should the lens be ? A.  The same 

motor should pull  a couple of pounds on th.; lens that was used in making the negative will  

drawbar,  which is all  that is  required to draw work to enlarge it to any size. If the lens 

a weight of 6 pounds on a level track. SuP- will  covel' the plate, it wil l  serve to enlarge i t. 

I'I.Jo:,mN'l" Nos. 783 or 1 2 10, price teu cents ( 8 2 2 3 ) W. T .  M.  writes : In answer 
each, may contaiu plans which wil l  meet the 8 1 1 1 , for specific heat of hydrogen and con­
case. Two ceils will  drive the first. and foul' stant volume for 0 . 2 4 1 G  read 2.4] 9 .  The 
to six the second of these motors. ratio of the spec ific heats at constant vol­

( 8 2 1 6 ) U .  M. write s : 1 . I would like ume and pressure is 1 . 4 1  for hydrogen aIl f] 
3 . 4062 divided by 1 . 4 1  equals 2 . 4 H ) .  A. We 
confess the error. And yet we quoted tbe be�t 
authorities accessible.  Our errol' arose from n O l  
verifying t h e  calculation a n d  making sU l'e 
that the reference was correctly made. Since 
O U I' co rrespondent has called our attention to 
the m atter, we have been through a lar.gp 
number of authors on this subject with in-

to ask a few questions in regard to volt­
meters desc ribed in SUPPLEMENT No. 1 2 1 a .  

page ] 9 4 8 0 .  1 .  What necessary changes are 
requi red to make the voltmeter register f"om 
o to 1 " " 'l'hat is. divide the full  length of 
scale into 1 2  divisions in place of 1 :! 5  divis­
ions. A.  '1'0 cause the needle to swing the 
whole length of the scale for a voltage one­
tenth as great. or  for 1 2 . 5  volts , you should teresting results. 

Specific Heats. 
Constant Constant 

use one-tenth as much wire. 2 .  "'ould it be 
advisable to use coppel' plate of lh inch 
( which I have ) in place of brass, for the baek Authol·ity.  Pressure. Volume. 

of vol tmeter '! A .  There would seem to be Smith soul an Tables 3 . 4062 0 .2 4 1 ! 1  

no reason why copper may not be used in place Barker's Physics . . . . . . . . . . .  H AODO 0 . 2 3 5 0  

of brass. except that copper i s  harder to work Ganot' s Physics . . . . . . . . . . .  3 . 40nO 0.235!l  

than brass. Pickering. l'hys. Manip . . . . .  S . 40G 0 . 2 3 6  

Kohlrausch. Phys.  Exp . . . . .  0 . 40!J 
( 8 2 1 7 ) C. G. asks : Is nickel plate H astings and Beach Physics . .  

acted upou by photographic chemicals 'l A. Ames and B liss'  Manllal .  . . .  3 . 406 2 . 4 ] !)  

2.40 A i l  acids dissolve nickel with more or less Whiting. [,hys. Meas . 3.40 
rapidity, hence these dishes are not suitable 
for use in  photographic work. Use hal'd 
rubber. cellulo id. glass or porcelain. 1'he use 
of nickel-plated dishes is unsafe in the k itchen 
for the reason that the acids of the foods wil l  
form with the nickel  compounds which arc 
poisonous. 

( 8 2 1 8 ) J.  L. M. writes : All wiring 

tables are figured mostly in  algebra. I am 
not tip in this study, and wish you would give 
me some table that ean be worked out in plain 
multiplicatiou and division for gettiug size" 
of wire for carrying different amounts of cur­
rent at different voltages any giveu distance 
and with different percentages of loss. A. 
Cushing's " Standard ""iring, " '  price $1 by 
mail, contains the rules expressed in initial 
letters. with the signs of multiplie ation and 
division. rrhese can be easily learned and are 
the simplest form fOI' expressiug the rules. 

I t is of course known by every student or 
thermodynamics that the ratio of the spec ific 
heat at constant p ressure to that at con­
stant volume, for a perfect gas. is constan t,  
and is 1 . 4 1 .  Ou r  table makes it  plain that 
at some time a typographical error occurred 
in giving the specific heat at constant volume. 
giving i t as 0.24 instead of 2.41,  and tbat this 
error once started has been transmitted from 
text to text. The oldest book quoted above 
was printed in 1 8 7 6 .  and contains the error. 
which is  thus shown to be venerable. Another 
m!)I'e glaring error of the same SOI·t is  seen in 
the number given by Kohlmusch, 0.40G,  a n  
obvious errol', i f  one i s  informed o n  the sub­
ject ; bu t a reference book is  for the leam" r 
and the uninformed. 'l'hese c annot detect SUd1 
a misprint unless by a comparison of allthod­
ties, which may not be at hand. and for 
which there may not be time. Very few 
would think of vel"ifying the statements of sn 

( 8 2 1 9 ) C .  H. ask s : 1 .  Can glass be eminent an authority as Kohlrausch .  ,,"I' 
made by sand and potash fall ing between tbink we have shown that we were in good 
two arcS or is it  necessary that it should be company when we committed the enol'. Thi" 
held in place before it will  form into a liquid, is not a solitary instance of e rrors trave' in:': 
and would it tben Interfere with the carbons for a loug time in textbooks without detedi"n. 
or current ? A .  We do not think sand could Many an experiment has been printed witho u t  
b e  melted in t h e  time i t  would occupy in being performed by t h e  author. w h k h  wa" 
faillng through between the carbons, and if an Impossibility.  A laboratory book in chem­
it were it would turn solid in  the same time istry recently published by a professor iu a 
after it passed Into a colder place below. university directs the student to collect 
You will  find a furnace to be the cheapest chlorine by the displacement of water ! He 
way for meltlug sand and making the glass. I will get some after the water Is saturated. 
2 .  I f  glass were held In an arc would i t  but meanwh ile the back pressure may intel·· 
break the current ? A. Yes. if the heat did !"Upt the complete success of the operation, 
not crack It too soon. 3. Would a blowpipe and even break things. 
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JUNE 22, 190 1 .  

( 8 224 ) R. A. S. asks : 1 .  What is the I· Cash regl.stel·, T .  H. Blair • • . • • . . . • . • • . • . . •  676, 216 
Cash reglster, E. H. Jahnz . . . . . • . . . . . • . • .  676,386 

voltage of six cells of the Edison-Lalande I Cask, H. A. Cohn . . . . . . . . . . . . . . . . . . . . . . . . .  670, 882 

bat�ery, type "Q," as is �sed in the Otto g�s Chaid\r!��k
s
i
�l�

a��,
ing. 

f�a�i.����i�� . .  ���f.
o
.
r� 676, 078 

engmes, when connected m series ? 'Vhat 1S Channel opening machine, L. Goddu . . . . . . . .  676, 362 

given 2-3 volt in the catalogue of the com· g�:::!t
ey 

�.
o
w�'p�ie.fe�I.I�� : : : : : : : : : :  : : : : : : : : :  �+�:55� the amperage ? A.  A cell  of this type Is  I �h�ckrein holder, E. Hagberg . . . . . . . . . . . . . .  �75, 9�)' 

pany. Six cells In series would have 4 volts. Chute for wagons, etc. , I .  L. Vansant . . . . . . 676, 212 

"ehe safe working current i s given as 2 .5 gt�:� tf:c
:u�l�� a�'d ������1: G: W'e'i�� : : : : : :  gfg;� 

cells Is very low, 0 . 0 7  ohm. In order that ClOCk
u
�I:��l, 

E
�le�fr��

s
��."B: 'V�;;gh�l; : : : : : :  �+�:�!� 

amperes. The internal resistance of these I Circuits, regulating device for alternating 

the current may be 2 . 5  amperes the coil should Clock striking mechanism, J. Gutekullst : . . .  675, 890 

have a resistance of 1 . 2 ohms, with the Siod �rusher and land leveler, G. E. Blame . 675, 924 

battery in series. 2 . What difference wou ld 
Clot

�i:;1;. 
et

.
c
: : . ������� . ������ . ��':' . .  �' . . :: .�: 675, 925 

there be in the voltage and amperage If they gg�� cc::::g::N:t ,;�g�[::�
"i,o��s��Oi;',1!A�te�t�;. 

676, 146 

were connected in multiple ? A.  When the for, P. E. Berger . . . . . . . . . . . . . . . . . . . . . .  676, 1 1 4  
battery is in multiple the voltage is 0 . 6 67 Color sample, R. J. Simpson . . . . . . . . . . . . . . .  676, 373 

and the internal resistance i s  0.0 1  ohm. With 
Combing machines, idler-pulley for wool, 

F. W. Nims . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Composition of matter, N. B. Mayer . . . . . .  . 
Concentrator, J. Mellein . . . . . . . . . . . . . . • . . • . 
Container, flexible, B. E. D. Stafford . . . . . . .  . 
Cork extractor, J. Rogginger . . . . . . . . • . . . . .  
Cork puller, E. Walker . . . . . . . . . . . . . . . . . .  . 

676, 046 
676, 095 
676. 388 
676,012 
676, 205 
676, 013 
676, 210 

the same external resistance the current given 
would be about one-half an ampere. 3. I 
have a small toy motor which wil l  run on two 
cells of the battery, if connected directly with 
the battery, but will not run on all six cell. 
after i t  has passed through the resistance 
coil u sed for making the sparks for the en­
gine. Can you tell me why this i s ? A.  This 
Is because the resistance of the coil is large 
as compared with that of the battery. 

Corset stiffeners, etc. , spring for, H. Torley 
Cotton chopper and (!ultivator, combined, J. 

E. B. Ogden . . . . . . . . . . . . . . . . . . . . . . . . .  675, 968 
Couch, box, 1 .  Karpen . . . . . . . . . . . . . . . . . . . . .  676, 004 
Couch, box, G. E. Bedell . . . . . . . . . . . . . . . . . . . 676,215 
Curb, cistern, W. B. Dorward . . . . . . . . . . . . . . 676, 355 
Currycomb, C. E�ockens . . . . . . . • • . . • . . . . • . • . 676, 358 
Curtain fixture, A. B. Smith . . . . . . . . . . . . . . .  675, 982 
Cut oil', rain water, W. T. Mills . . . . . . . . . . . .  675, 963 

(.8225 ) L. E. Dare asks : Is there an 
Cutting table, bias, F. B .  Granger . . . . . . . . . . 676, 228 
Damper regulator, furnace, J. Bruss . . . . . . . .  676, 120 

electric l ight which c an be used successfully 
at any depth of water and about at what 
depth � A. Any incandescent electric l ight 
will burn under water at any depth if the 
wires and the lamp are protected from getting 
wet. 

Dispensing apparatus, C .  S. Goodfellow . . . .  676, 130 
Display and .tock cabinet, combined 

merchant's, C . Sparks . . . . . . . . . . . . . . . .  676, 1 57 
Distribution .ystem, H. F. Parshall . . . . . . • . .  676, 339 
Door, Twiss & Cook . . . . . . . . . . . . . . . . . . . . . . .  676, 284 
Door check, pneumatic, S. W. Peregrine . . . .  675, 903 
Door operating mechanism, M. J. McDonnell 676, 1 49 
Dovetail jOint, A. Pfeil . . . . . . . . . . . . . . . . . . . . 676, 079 
Drapery hanger, J. Langlois . . . . . . . . . . . . . . . 676,397 
Drier, C. Wacker . . . . . . . . . . . . .  : . . . . . . . . . . . .  676, 1 65 
DryIng apparatus dust removing device, M. 

Konig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 140 
Drill. See Electric drill. TO INVENTORS. 

Dump and elevator, portable, P. E. Erick-An pxperience of over fifty years, and the prepa­
ration of more than one hundred thousand appll .. 
cations for patents, at home and abroad, enable 
us to understand the laws and practice on both 
contint:>nts, and to possess unequaled facilities for 
procuring pah'nts evprywhere. A synopsis of the 
patent laws of the United States and all foreign 
countries may be had on application, and persons 
contemplating the securing of patents, either at 
home or abroad. are invited to write to this office 
for prices, which are low. in accordance with the 
timps and our (�xtensive facilities for conducting 
thfi husinpss. Addrpss MUNN & CO., office Scien­
tific American, 361 Broadway, New York. 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 675, 941 
Dyeing apparatus, E. E. Plantrou . . . . . . . . . .  676, 151 
Dyeing, etc. , machine for, C. E. Drew . . . . . .  676, 222 
Educational appliance, J. A. Healey . . . . . . . .  676, 3 1 3  
Egg carrying case, W. Craine . . . . . . . . . . . . . . 676, 354 
Ejector, duplex steam, W. D. Labadie . . . . .  676,230 
Electric drill, J. C. Lincoln . . . . . . . . . . • . . . . .  676, 043 
Electric meter, L. E. G. Cauro . . . . . . . . . . . . . 675,mH 
Electric meter, L. Gutmann . . . . . . . . . . . . . . .  67!l, 996 
Electric propulsion system, H. Halberstadt . . 676,035 
Electric .witch, E. Schulz . . . . . . . . . . . . . . . . .  676, 280 
Electrical apparatus coils, protecting device 

for, P. H. Thomas . . . . . . . . . . . . . . . . . . . . .  676, 105 
Electrical contact making device, P. R. 

I NDEX OF 
Papin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  676,098 

INVENTIONS Electrical distribution system, E. J. Berg . .  676, 300 
Electrical impulses, reception and retrans-

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

mission of, A. Muirhpad . . . . . . . . . . . . . .  676, 006 
Electrically lighting light ships, etc . ,  means 

for, J. H. Junge . . . . . . . . . . . . . . . . . . . . . . . 676, 365 
Electrode, primary battery, W. T. Seddon . .  676, 281 
Electrodes, apparatus for making, G. J . Mil-

ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676,333 
Electrodes for storage batteries, etc. , mak-

ing, G. J. Miller . . . . . . . . . . . . . . . . . . . . . .  676,334 
Electrograph, M. Beck . . . . . . . . . . . . . . . . . . . . .  675, 878 

June I I ,  1 9 0 1 ,  
A N D E A C H B E A R  I N O T H A T  D A T E. Elevator safety appliance, Gracey & Gfeller 675, 888 

Elevator .afety catch, H. Jewell . . . . . . . .  676, 258 
[See note at end of lI.t ahout copies of these patents. J Elevator safety device, C. R. Pratt . . . . . . . . . 676 , 1 52 

Engine attachment, traction, C. E. Ander-
son . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  . . .  675, 994 

Advertisement displaying device, W. J. Jack- Engine eccentric, steam, O. P. Holt . . . . . . . .  676, 038 
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 235 Engine oil feed, explosive, G. J. Weber . . . .  ,676,403 

Advertising device, movable, .r. ",.. . Fawkes, Engine starting device, explosive, Z .  S. 
Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 126 Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 676, 247 

Advertising displaying card, G. P. Duncan . 675, 885 Engines, device for preventing raCing of 
Agricultural implement, L. A. Aspinwall . .  676, 248 marine, J. T. Parry . . . . . . . . . . . . . . . . . . .  675, 969 
Air brake, ","Isner & Ely . . . . . . . . . . . . . . . . . . .  676,019 Engines, electric igniter for explosive, J . V. 
Air brake mechanism, Mallinckrodt & Sau- Rice, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676,099 

Yagl" . . . . . • . . . . . . . . . • . . . . . . . . . . . • . . . • •  676, 398 Engines, spraying and vaporizing device for 
Air compression a�paratus, K .  O. B. Tex- crude oil explosive, F. Van Duzen . • . • .  676, 285 

torius . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676,401 Eye cups, F. E. young . . . . . . . . . . . . . . . . . . . .  676,379 
Air compressor and explosive motor, com- Eyeglasses or spectacles, lens mount for rim-

blned, F. H. Blasse . . . . . . . . . . . . . . . . . . . 676,349 less, A. Leo . . . . . . . . . . . . . . . . . . . . . . . . . . 675, 957 
Air compressor, hydraulic, L. E. ;\1itchell . 676,266 Farm gate, H. P. Wellman . . . . . . . . . . . . . . .  676, 107 
Air compressors, separator for hydrauHc, W. Feeder and band cutter, self, W. Brandon . 676,301 

O. ,,7ebber . . . . . . . . . . . . . . . . . . . . . . . . . . .  676,016 Fence, wire, G. S. Bartholomew . . . . . . . . . .  676, 023 
Air separator, C. H. Lane . . . . . . . . . . . . . . . . . . 676, 041 Fertilizer grinder and separator, D. Z. Clay 676, 175 
Animal trap, A. R. Hamilton . . . . . . . . . . . . . 676, 036 Fire alarm, automatic electric, W. J. Brew-
Automatic lubricator, P. J. Harleman . .  675, 948 ster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 085 
Automobile, I. Kit.ee . . . . . . . . . . . . . . . . . . . . . 676,263 Firearm, magazine, Linville & Endicott . . . .  676, 094 
Automobile vehicle, L. H. Dyer . . . . . . . . . . . . .  676, 223 Fire extingUisher, J. H. McConnell . . . . . . . . . 676, 148 
Axle bending machine, Parry & Byers . . . . 676, 007 Fire extinguisher and alarm, combined, . J. 
Baog filllng and weighing maclne, A. & L. G .  J. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 676,221 

Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 100 Fire pot, C .  F. Schenk . . . . . . . . . . . . . . . . . . .  675, 908 
Bags or packets, machine for filling seed, Fireproof blind, W. R. K innear . . .  675, 953 to 675, 955 
, C. T. Price . . . . . . . . . . . . . . . . . . . . . . . . . • .  676, 048 Fireproofing and preserving fabrics, etc . ,  A. 
Bailing press, P. K. Ded«�ick . . . . . . . . . . . . . 675, 937 Nleske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bank bill cutter, W. J. Arney . . . . . . . . . . . .  675, 877 Fish cleaning apparatus, MUnn & Lotz . . . .  . 
Barometer, mercurial, A. S. Davis . . . . . . . . 676, 178 Flask, siphon, I. Ripper . . . . • . . . . . . . . . . . . . .  

675, 901 
676, 073 
676, 009 

Barrel machine, C. A. Rafter . . . . . . . . . . . •  676, 203 Floor, Sidewalk, or window cleaner, F. W. 
Bearing, axle, A .  Riebe . . . . . . . . . . . . . . . . . . 675, 975 Richter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 675,907 
Bed, folding, A. Haberman . . . . . . . . . . . . . . , .  676, 384 Fluid meter, H. H. Fro.t . . . . . . . . . . . . • . . . . . .  675, 943 
Bicycle, L. S. Kallaj ian . . . . . . . . . . . . . . . . . . .  676, 003 Fluids, apparatus for compressing or ex-
Bicycle handle, Boehm & Waldron . . . . . . . .  675, 927 haustlng elastic, W. Reavell . . . . . . . . . .  676,080 
Bicycle saddle support, A. R. Antho�y et al 676,021 Fluids of different densities, apparatus for 
Bills, posters, etc. , to walls, device for at- , separating, D. H. Haywood . . . .  675, 891,  675, 949 

taching, J. C . Patterson . . . . . . . . . . . . . . .  676, 1 50 i Folding box , Z. B. Webb . . . . . . . . . . . . . . . . . . 676,015 
Blasting device, Bryant & Brown . . . . . . . . . . 676,219 Folding box, D. Drawbaugh . . . . . . . . . . . . . . .  676, 393 
Blind holder, W. D. H. Nichols . . . . . . . . . . . .  676,3H7 ! Forge, H. B. Keiper . . . . . . . . . . . • . . . . . • . . . .  676,323 
Blower, rotary fan, H. B. Keipe.,. . . . . . . . . . . .  676, 322 1 Fountain, F. W. Darlington . . . . . . . . . . . . . . .  675,883 
Boiler stay bolt, steam, J. H. Davenport . . .  675, 935 1 Furnaces, conden.er for fumes of metallurgi-
Bolt, S. D. Latty . . . . . . . . . . . . . . . . . . . . . . . . .  676, 240 cal, E .  Balbach, Jr . . . . . . . . . . . . . . . . . . . 676, 380 
Bolt clampin� device, N. W. lIcCourt . . . . . . .  676,367 Fuse for projectiles or torpedoes, distance, 
Books, detachable group of leaves for sec- G. Klumak . . . . . . . . . . . . . . . . . • • . . . . . . . • . .  676, 139 

tional, A. O . Kittredge . . . . . . . . . . . . . . . . 676, 138 . Fuse, safety. L. Abendroth . . . . . . • . . . . . . . .  675, 993 
Boot or shoe, J. J. Pelucha . . . . . . . . . . . . . . . . .  676, 047 I Game apparatus, H. Barghausen . • . . . • • • • • .  675, 920 
Bottle cork block, J. L. Wilson . . . . . . . . . . . .  676,018 1 Garment, F. H. Sprague . . . . . . . . . . • . • • . . • • .  675, 985 
Bottle corking device, J. P. Raiche . . . . . . . . . . 675, 906 Garment, W. P. McGuire . . . . . . . . . . . . . . . . . . 676,336 
Bottle filling machine, W. P. Trndpn . . . . . . 676, 402 Garment fastener, K. Zuber . . . . . . . . . . . . . 676, 294 
Bottle, non-refillable, A. A. Frpckman . . . . . .  675, 942 Gas and air heater for burners, C. M. Seifert 675, 981 
Box cover brace and support, E. Kubias . . . .  676, 325 Gas and steam generator, combined, S. D. 
Box trimming machine, J. E. Erickson . . . . . . 675, 940 Mott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 676, 199 
Iolrake, T. Edgington . . . . . . . . . . . . . . . . . . . . . .  675 ,939 Gas, apparatus for making water, H. 
Bricks, apparatus for the manufacture of, Strache • . . . . . . . . . . . . . . . . . . • • • • • • . . • • . • 676, 245 

J. P. B. Fiske . . . . . . . . . . . . . . . . . . . . . . . . . 676, 249 Gas burner, oil, P. B. Spaulding . • • • . • • . . • . . 676,01 1 
Brush holder, A. F. Batchelder . . . . . . . . . . . . 676, 298 Gas burn€r regulator, R. Beese . . . . . . . . . . . . " 676, 173 
Brush holder, H. Geisenhoner . . . . . . . . . . . . . . 676, 308 Gas burner self-igniting attachment, R. 
Ruck" t. clam shell, J. C .  Hoshor . . . . . . . . . .  676 , 1 89 Beese . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . .  676, 174 
Buckle, sheet metal, J .  F. Molloy . . . . . . . . . . 676, 198 Gas generator, acetylene, J. W. Tallmadge . 675, 987 
Bung and means for drawing same, H. Gas heater, G. White . . . . . . . . . . . . . . . . . . . . . .  676, 0 1 7  

Haupr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  675,921 Gas lines, automatic drip for, J. W. Hough . 676, 065 
Burial casket lowering apparatus, Breed & Gas meter, prepayment, Hawkyard & Brad-

Warther . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  675, 928 dock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 676,231 
Burner, A. W. Straight . . . . . . . . . . . . . . . . . . . 676,374 Gas meters, coin freed prepayment mechan-
Burner for glowing lights, O. Reitz . . . . . . . .  676,153 ism for, A. Stansfield . . . . . . . . . . . . . . . . . .  676, 206 
Buttons, hangers, etc . ,  fastening device for, Gas producer, A. Laughlin . . . . . . . . . . . . . . . . .  676, 329 

J. E. Platon . . . . . . . . . . . . . . . . . . . . . . . . . . . 676,273 Gas producer, W. Garrett . . . . . . . . . . . . . . . . . . 676, 394 
Cabinet o� :paper case, J. T .. Hoyt . . .  676, 315,  676, 317 Gas, purifying water, H. Strache . . . . . . . . . . . 676, 209 
Cable sp.hcmg tool, C. Wlgtel . . . . . . . . . . . . 676, 292 Gas . retort charging apparatus, G. A. Bron-
Can clos!ng appa�atus, R. A. Hall . . . . . . . .  676, 229 der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 025 
Can coolIng mach me. E. Manula . . . . . . . . . . .  676, 070 Gate. See "farm gate. 
Cane stripper, J. Hester . • . . . . . . . . . . . . . . .  ,\ 676,.252 Gatp, L'." W. Secklpr . . . . . . . . . . . . . . . . . . . . .  . 
Car coupling, M. A. Brown . . . . . . . . . . . . . . .  676, 21 8 '1 Gear generating cutter, E. R. Fellows • . . . .  
Car, dump!ng, J .  J. Souder . . . . . .  676, 102 to 676, 104 � Gear generating machine, E. R. Fellows . . .  . 
Car, dumpmg, A. Roesgen . . . . . . . . . . . . . • . . .  676,278 Gear, power transmiSSion, R. Jackson . .  . 

675, 980 
676. 226 
676. 227 
676,040 

Car, dumping railway, J. J. Souder . . . . . . . .  676, 101 Gearing, toothed, Humpage & Jacques 
. 

Car, grain, M . . Sorlle . . . • . . . . . . . . . . . . . . . . .  676, 052 . . 676,233. 676, 234 
Car s.eat" H. WItte . . . • . . . . . . . . . • . .  676, 1 69 ,  676, 170 Glass and making same, ornamental C . 
Car s lde bearing, W. S. Rogers . . . . . . . . . . . . 675 , 977 Byrnes . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  676 1 22 
Car step, exten.ion, H. E. Yout.ey . . . . . . . . 675, 9 1 6  Globe guard, Lepel & Schultze . . . . . . . . . . . .  676;331 
Car step, extension, R. C. Smith . . . . . . . . . .  675, 983 Glue applying machine, M. D. Knowlton . . . . 676. 2�7 
Car track cleaning attachment, hand, A_ Grain drlll, F. J. Noechel . . . . . . . . . . . . . . . .  676,076 

Hagg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 385 Grinding and polishing apparatus, C. W. 
Car wheels to their tracks, device for I Nystrom . . . . . . . . . . . . . . . . • . . • • • • . • • . • . 

" anchoring, J. C. Wands . . . . . . . . . . . . . . . .  676� 1 67 " Grinding machine, roll, J. Dawson . • • • • • • • . .  
Carbonated water hoIdprs, apparatus for Grinding mill, ball, C. Hofmann . • . • • . • • . . .  

filling, Koch & Hall . . . . . . . . . . . . . . . . . . .  676, 366 Gun, s':tot, C. S. Evans . . . . . . . . . . . . . . . . .  . 
Carbureter, R. Y. Thomas . . . . . . . . . . . . . . . . . .  676, 054 Gun, spring air. A. Schoenhut . . . . . . . • . • . .  
Cartridge, H .  Hennebprg . . . . . . . . . . . . . . . . . . 676, 000 Haltpr for horspf� or cattle, B. S . Thomas . 
Cartr!dge ch!,rglng machine, L. Cham bon . . . . 675 , 932 Handle, G. S. Allen . . . . . . . . . . . . . . . . . . • . . . .  
Cartrldge chp, R. W. Scott . . . . . . . . . . . . . . . . 676, 371 Harvester, potato. H. H. Higdon . . . . . . . . .  . . 
Cartridge shell crimping tool, N. D. Hol- Hat box, B. F. Porter . . . . . . . . . . . . . . . . . . . .  . b�oo� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 255 Hat mark and guard, combined, J. S. Cash mdlcator, J. H. Snow . . . . . . . . . . . . . . . . .  675, 984 Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . .  Cash or parcel ca rrier or cl istrlhutpr, W. H. Hay cocking machine, D. W. Valleau . . . . .  . Sheppard , . . .  , . . . . . . . . . .  , . . . . . . . , . . . • .  676.050 Hay fork, F. J. Vessely . . . . . . . . . . . . . . . . .  . 

675, 967 
675, 936 
676,2M 
676, l R1 
676,279 
675, 910 
671\ .. 91 7 
676, 1 �8 
676, 274 

676. 293 
676, 058 
676,287 

WO�D orMETAL 
Without Steam Power should 
use O Dl'  Foot and Hand power 
Jilachinery. Send for Catalogues 

A-Wood.working Machinery, 
B-Lathes, etc. 

SENECA FALLS MFO. CO. 
695 Water St .. Seneca Falls, N. Y. · 

ROTARY ENGINES. -ARTICLES ON 
this type Of enaine. J!"iving many details and illustra--
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sale by Munn & Co. and all newsdealers. �E NG INE.& FOO'l'J M A C H I N E.  S H O P  O U T F i TS , 
I TOOLS AND 5UPPL1ES,';"p'fI"' ATHEs. )[BASTIAN lATHl CO '�?�����,:,; ,'ci 

Foot nd  Powe and Turret ·J,athe'!> Plan­a r er,!> Shapers, and Drill .Presses. 
SHEPARD LATHE CO., .33 W. 2d St., Cincinnati, O. 

FOR LIG H T  AND M E D I U M  WO R K  
this new 14 inch 

· ...... __ -'B. F. BARNES 
�\',����

r
�� 1'h�

e
lri"c't1. 1�f�ne:hY�:::'J: 

V 16 of an inch up to � of an Inch and is a 
8tronp:, well built, durable tool. 

doesn't cost a whole lot either. De­
!!Ijpill"tans are yours for the asking. 

B. F, BARNES C O M PA N Y ,  Rockford, I I I . 

HOT B LAST 
WATE R  JACK ET 

F U R NACES 
FOR 

C O P P E R  O R E S .  
MAT'J'E from SULPHIDES 

AT O N E  OPERATIDN. 

U N I ON I RON W O R K S ,  
San FranciSCO. Cal.,  U.  S.  A. Send to'l' Catalo(l'Ue8. 

ROTARY PUMPS AND E N G I N ES. 
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and engine from 1588 and il lustrated with clear draw .. 
ings showiDll the construction of various forms of 
pumps and engines. 38 ilJustrations. Contained in SUPPLEMENTS I 1 41 9 ,  1 t 1 4 1 ,  1 I 1 1 . Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 

Those Who Have 
once experienced the del i c i o u s  

comfo rt, cleanliness an d dryness 

of Dr.  D e i m e l ' s  Linen-Mesh Un­
derwear will  never go back to 

poiso n - laden woolens,  sodden 

night and day with perspiration,  

All genuine Dr. 
DEIME L Under-gar­

m e n t s  bear this 

Trade-mark. If you 

cannot obtain them, 

write to us. 

Booklet and samples 
of the cloth free. 

The Deimel Linftn-Mesh System Co. 
491 Broadway, New York. 

SAN FRANCISCO, CAL., I I I  Montgomery St. 
WASHINGTON, 728 Fift�enth St., N. W. 
MONTREAL, CAN . ,  2202 St. Catherine st. 
I,ONDON, E. C., 10-12 Bread St. 

TH E E U R E K A  C LI P  
The most useful articJe ever invented 

���·:�iJi����
S
�tuA��i������!�s���s�: 

anee Companies and business men gen· 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
]j,�et�el:�t�11:ii :go��!fi��!. !�iP�n2e�s 
and notion dealers. or by mail on receipt 
of price. Sample card , b¥mail, free. Man-
Y.1�

ct
8�.� Igox<i�r'jfl!�::::ld���Y. 

T O O L S  
FO R M EC H A N I CS.  � Send for Free Catalogue No.  1 6 B .  � 

The L. S. Starrett Co. , Atho l ,  Mass . ,  U. S .  A. 

I M P
N
R��ED Microscope for Projection. 

New 
track 
w i t h  
to 
s t  

lIat lIeld, well 1I1lhted and clear d���:!t'��;:�J 
sta�e condenser on a new system. 
catalogue, etc., free. 
QUEEN &. CO. , 1 0 1 0  Chestnut St. , Philadelphia, Pa. 

397 
Hay loader rake, J. Dain, Jr . . . . . . . . . . . . .  . .  
Hay rake and loader wheel, G. A. Johnson . 
Heater, J. J. Herbrecht . . . . . . . . . . . . . . . . . . .  . 
Heaters, means for controlling electrIc, E. 

676,304 
676,320 
676, 037 

E. Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 676, 309 
Heating and circulating apparatus, water, 

J. D. Lafreniere . . . . . . . . . . . . . . 676,093, 676 , 1 92 
Heating apparatus, I. V. Arvonen . . . . . . . . 675,919 
Heating apparatus, Conway & McCarthy . .  676, 176 
Heating apparatus, liquid fuel, P. J. E. E. 

Chambost . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Heating device, A. Elmendorf • • • • • . . • . . • • •  
Hitching fetter, animal, Rommel & Owen . •  
Hod, W. G. Avery . . . . . . . . . . . . . . . . . . . . .  . . 
Hod, J. W. Guerin . . . . . . . . . . . • . • . • . . . . . . . . .  
Hoops UPOll jacketed Cll tlS or other vessels, 

machine for tightening wire, J. G. 

676, 063 
676, 180 
676,243 
676,022 
676, 21>0 

Hodgson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1I76, 232 
Horseshoe, rubber tread, E. F. Culbertson . 676, 086 
Hot air cabinet, H. A. Dygert . • . . • . . . . . . . •  676, 124 
Hot air furnace, J. P. Schall'er . • . . . . . . . . . .  675, 978 
Hub, vehicle, G. C .  Lewis . . . . . . . . . . . . . . . . . i76,042 
Hydraulic machines, means for varying 

areas of plungers of, W. J. Hagman . • . .  676, 251 
Ice making apparatus, W. B. McCrosky . . . .  675, 965 
Incandescent lighting devlce, . J. P. Keating . 675,951 
Index for ledgers, etc . ,  G. C. Sheperd . . . . . . 675, 909 
Inhaler, J. Y.  McFarland . . . • • . • • . . . . . • • • .  675, 9611 
Insect destroyer, L. Ricard . • • . . . . • . . . . . . . .  676,341 
Insect repelling fabric, A. M. Whipple . . . • .  676,375 
Jar cover, S. 1. Sutton . . . . . . . . . . . . . . . . . . . . . 675,M6 
Jewel holder and fastening device for cord 

collars, S . B. Robertson • . • • • • • • • • • • • . .  6711, 277 
Joint. See Dovetail joint. 
Kitchen table, C. W. Fox . . . . . . . . . . . . . . . . . .  676, 127 
Knitting machine, rib, R. W. Scott . . . . . . . .  676,372 
Label attaching rna " ine, W. S. Sherman . . . 676, 244 
Labeling machine, E. N. Gilfillan . . . . . . . . . . . 675, 887 
Latnp, incandescent electric, L. Lobenthal, 

676, 068, 676, 069 
Lamp, incandescent electriC, J. McCullough . 676,074 
Lamp, incandescent gas, L. T. Alton . . . . . .  676, 020 
Lamp reservoir, vapor, J. J. Busenbenz . . . .  676, 121 

socket, incandescent, W. H. Perkins . 676, 202 
switch, electric, C. Wagner . • . . . . . . .  676, 289 
elastic support for arc, F. Wilkie . 676,377 

E. L. Goding . . . . . . . . . . . . . . . . . . . . . .  675, 944 
Lathe, automatic turning, H. W. Carter . • • •  676, 1 2H 
Lawn sprinkler, A. Gerdum . . . • . . • • . . • . • • . . 676,186 
Ledger holder, F.  W. Briggs . . . . . . . . . . . . . . . 676,217 
Ledger, loose leaf, E. L. McClure. (Re-

I •• ue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Level rod, W. E. Sullivan . . . . . . . . . . . . . . . .  . 
Level, spirit, J. LemIe . . . . . . . . . . . . . . . . . . .  . 

1 1 , 9 14 
676, 1 61 
676,330 

Levers, etc. , means for locking controlling, 
F. C. B!llings . . . . . . . . . . . . . . . . . . . . . . . . 676. 1 1 7  

Lightning protector for electrical apparatus, 
F . Gattlnger . . . . . . . . . . . . . . . . . . . . . . . . . 676, 1 85 

Limb, artificial, H. Wenneborg, Jr . . . . . . . . •  675,912 
Limb hinge joint, artifiCial, J. F. Rowley . .  676, 081 
Line grip or holder, T. C. Newlon . . . . . . . . .  676, 390 
Linotype machines, mechanism for spacing 

and iustifying tabular work on, W. 
Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Lock, I. W. Abbott . . . . . . . . . . . . . . . . . . . . . . .  . 
Lock shield, J. Jarvis . . . . . . . . . . . . . . . . . . . .  . .  
Locomotive stand pipe, C . Gulland . . . . . . . .  . 
Match box, F. W. Campbell . . . . . . . . . . . . . .  . 

676,306 
676, 295 
676, 001 
675, 889 
675,879 

Measuring ribbon and lace cabinet, self, 
H. E. Rexroad . . . . . . . . . . . . . . . . . . . . . . .  676,369 

Measuring tape, shoemaker's, Breitschuch 
& Volgtlander . . . . . . . . . . . . . . . . . . . . . . . . 676,351 

Meat chopper, J. W. Weaver . • • . . . . . . • . . . . .  676,347 
Mechanical movement, H. B. Keiper . . . . • . .  676, 324 
Metal paper in endless strips, making, C. 

Endruweit . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 357 
Metal rod bending machine, A. N. Cameron. 676, 027 
Mllling cutter, H. Liebert • • • • • . • • . . • • • . • . 675, 958 
Miter box, E. A. Westphal . • . • . • • • • • • . . • .  676, 109 
Morris chair, W. H. Jackson . • . . • • • • • • • . • .  676, 256 
Motion, mechanism for converting recipro-

cating into rotary, J. Houlehan . . . . . . . .  676,039 
Motion, mechanism for converting rotary 

Into reciprocating, B. H. Locke • • • • . . . . 676,044 
Motor control system, A. G. Davi . . . . . . . . . . .  676, 305 
Mower, C. "T. Harris • . . . . . . • . . • . . . . • . . • . .  676, 230 
Musical instrument, automatic, A. Junghans. 676,000 
Musical instrument, mechanical, C. L. 

Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  
Musical instrument valve, C .  G. Conn . . . •  
Non-halation plate, P. Plagwitz . . . . . . . . . . .  . 

676.031 
676, 029 
676,272 

Numbering and dating machinp, E. G. 
Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 083 

Numbering machine, automatic, E. G. Bates, 
676,082, 676, 084 

Nut lOCk, W. E. White . . . . . . . . . . . . . . . . . . . . 675, 991 
Nut shelling machine, J. A. Grimm . . . . . . 676 , 1 87 
Oil cup, N. T. Wiley . . . . . . . . . . . . . . . . . . . . . . 675, 992 
Oven, portable, M. A. Tipney . . . . . . . . . . . . . . 675,91 1 
Packag� for ice cream and wrapper there-

for, W. Waud . . . . . . . . . . . . . . . . . . . . . . . . .  676, 21:1 
Packing case, B. F. Martin . . . . . . . . . . . . . .  675, 961 
Paper, building, J. T. Ferre • . • . . . . . . . . . . . .  676, 183 
Paper or sheets, package for, J. T. Hoyt . •  676, 3 1 6  
Paper stock washing machine, T. C. 

Cadwgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 675,930 
Paste pot or jar, C. B. Gordon . . . . . . . . . . . .  675, 945 
Paste pot or jar, F. F. Raymond, 2d, . 

675,970 to 675, 973 
Penholder, A. Bergmann . • • • . • • . . • . . • . • . . .  675, 923 
Percussion drill, B. H. Locke • • . • . • • • . . . . 676, 045 
Phase compensation, producing, L. .Gut-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 675, 995 
Phonograph or graphophone reproducer, I .  

W .  Norcross, J r  . . . . • . . • . . • • . • . . • . . . . • .  676, 270 
Phonograph record blank, J. W. Ayl.worth . .  676, 1 1 1  
Phonographic recording apparatus, T. A .  

Edison . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . .  676, 2e5 
PhotographiC films with sensitive emulSions, 

apparatus for coating, C .  E. Hearson . . 676, 314 
Photographic negative vignetter, J. M. 

Dow . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  
Pianoforte, H. S. Reading et al . . . . . . . . . . .  . 
Piano player, mechanical, C. L. Davis . . . . .  . 

676, 392 
676,275 
676, 030 

Picture and curtain hanging device, com-
bined, C. McClelland . . .  . . . . . . . . . . . . .  676,097 

Pictures, mirrors, etc . ,  sheet metal frame 
for, E. Oldenbusch . . . . . . . . . . . . . . . . . . . 676,200 

Pipe. See Locomotive stand pipe. . 
Pipe fitting, soil, J. P. Heeney . . • • . • . • . . • . •  676 , 1 32 
Pipe union, Verge & Dagain . . . . . . . . . . . . . . .  676, 286 
Pistons and piston rods of gas or other mo-

tors, means for cooling, H. E. Ebbs . . . •  675, 880 
Pitman box, J. W. Latimer . . . • . . • . . • . . . • .  675, 956 
Planter, corn, R. P. Morden . . . . • • • • . . . . . • •  676, 268 
Platen press, A. & C. H. Eberle . • • • • • . • • • . •  676, 224 
Plow, reversible wheeled, E. Manes . • • • . • . .  676, 005 
Plow, wheeled, A. Lindgren . • . • • . • • • • • • • . .  676, 265 
Pneumatic tool, J. J. Tynan . • . • • . . • • • • . • • . .  676, 055 
Pole piece, means for securing, H. G. Reist 676,276 
Printing plate, R. Maxwell . • . • • • • • • • • • • . . • 670, 898 
Printing press, J. F. McNutt . . . . . . . . . . . . . . 676,241 
Propeller, marine, J. D. Brown . • • • • • • • • • • . 675,929 
PropulSion of boats, yachts, etc. , J. G. Vil-

lar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 676, 164 
Pump, centrifrugal, F. B. Warring • • . • • • . 576.014 
Pump, chain, VT. S. Pitman . . . • • • • • • • • • • • .  675, 905 
Pump, non-corrodible, J. J. Caylor • • • • • • • • • 676,353 
Pump, vacuum, Wheeler & Mashek • • • • • . • 676, 1 68 
Pumping apparatus, water, C. Aneshaensel . .  676,214 
Punching machine, G .  M. Roger • . • . . • • • • . . •  676,242 
Puzzle, J. Lechner . • • . . . • • . . • • • • • • . • • • • • . • 676,264 
Racing trolley track, C . W. Hutchinson . . 676, 1 90 
Racking purposes, combined plug and valve 

for, N. H. Medbery . . . . . . . . . . . . . . . . . . . 676, 195 
Radial drill, A. Mill . . . • • • • • • . • • • •  676, 1�7, 676, 389 
Rail joint, W. J. Nix . . . . . . . . . . . . . . . . . . . .  676,33� 
Railway fog, L. C . Wllliams . . . . . . . . . . . . . . 675 , 9 1 4  
Railway frog or like structure, M. D. Pratt 676, 008 
Railway, pleasure, W. M. Lease . . . . . . . . . . . .  676, 1 93 
Railway signal apparatus, J. K. Hoddinott. 6f6, 092 
Railway system, electriC, G. Westinghouse, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Q76, 1 08 
Railway track center gage, J. E. Murphy . . 675, 964 
Railway tracks, apparatus for surfacing, W. 

Goldie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 1 29 
Railway tracks, surfaCing, W. Goldie . • • . .  676, 1 28 
Railway train collisions, means for prevent .. 

ing, J. Skopec . . . . . . . . . . . . . . . . . . . . . . . 676,343 
Railway train stopping appliance, Steiner & 

Boltshauser-Schmid . . . . • . . . . . . . • . . . . . .  676,207 
Receptacles, means for closing, C. SuhI . . .  676, 1 60 
ReCiprocating parts, device for regulating 

the elasticity and throw of, A. M. 
Strenge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676,246 

Reel .eat, J. W. Bell . . . . . . . . . . . . . . . . . . . . . 676, 348 
Refrigerator car, ventilator, C. E. Lucas . .  675, 960 
Rpfl'igerator ice pan and rack, J. M. Martin 676,071 
Refrigerator shelf, C . W. W. Ball . . • . • • . .  676, 381 
Refuse burner, L. A. Dean . . . . . . . . . . . . . . . .  675, 884 
Rein holder. W. E. Hill . . . . . . • • . . . . . • • . • . .  676, 133 

(Continued on page 898) 

© 1901 SCIENTIFIC AMERICAN, INC.



$ citutific !lUtritau. JUNE 22, 1<)61.  
Relief for intaglio, reproducing objects in, 

K. Kutzbacb . . . . . . . . . . . . . . . . . . . . . . . . . 676, 326 
Riveter, portable pneumatic, J. A. Carlisle. 675, 880 
Uiveting and saw setting, convertible de-

vice for, C .  F. Haldt'nUlll , . . . . . . . . . . . . 67(),:� (j:; 
H.oasting or baking mt'ats, recf'ptacln for, 

.J. Reay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G76,0-1!) 
Rocking chair, D. (}oodmuJI . . . . . . . . . . . . . . . . 07ti, :{;-;;{ 
Roentgen ray tuhes, regulating, II. 11\ 

Waite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 676. 1 G() 
Rotary disk reuder, VV. II.  Hartwl' . • • • . . • • .  675,!J!),"': 
Hotar.r engine, D. ).lordl . . . . . . . . . . . . . . . . . . 675,Sf}!) 
Rotary engine, J .  H .  Thomas . . . . . . . . . . . . . . .  676, 2 1 1  
Rutary ellgillP, A. A .  CuIlling . . . . . . . . . . . . . B76, 220 
Sufe dours, autumatic locking signal fur 

screw, \\- . K Arnold . . . . . . • . . . . . . . . . . .  H7(i , 0 0 1  
Safety hit, E.  C .  Hawthorne . . . . . . . . . . . . . . . 67(j , :0 2 

dow, J. Stulllllf . . . . . . . . . . . . . . . . . . . . . . .  (i7U, 1 ;)!) I Sash and frump alld fittings thpL'efor, win-
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�';!:;i�;: i;);.; . N� mil. I �>r> 
-------- Uoldbel'g' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G7(j , :J 1 0  

One of  the most useful appliances in  connection witb Saw, G .  R. Jackson . . . . . . . . . . . . . . . . . . . . . . . (nU, l ;-;;) 
our 8-inch r�;C!!�dl �������e

w1tf�l1ve�Tlys ll��:d Saw gage, n. c. Steele . . . . . . . . . . . . . . . . . . . . .  G7G, 2S2 

grinds work the entire length of Suw 
��

t,. '1': 
r

oSeboom . . . . . . . . . . . . . .  � . . . . . .  H76, :{-! 2 
latl le. It is invaluable for sucb ����� �a�i��le�\Yco��h, DU. C��m��'�I)�: : : : : : :  3+g:�g�; 
hj��kk�������t�?��,I�

ei��lgif:s�
o�f Seal. bo ttle, VV. , J.]. Heath . . . . . . .  676, 088 to 676,ODO 

adjustment to any an.2;]e. The Sectional ' ball, G. E. Clow . . . . . . . . . . . . . . . . .  ()75.B3:1 
flnest and most accurate of work Seeding machhw, hand, J. A. Everitt . . . . . . .  676, 182 

can be done with this attaclIment-none better possible. Separator. See Air separator . 
.}i'or fluting taps, reamers, broaches, counter bores, etc., Sewing machine for sewing spangles on 
it IS unrivaled. fabrics, KUl'shecdt & Groebli . . . . . . . . . . 675, 893 
FAN E U I L  WATCH T O O L  CO . .  B r i g h t o n ,  Bost o n .  Mass.  Sewing machine turfing attachment, �' . 

I(ustner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

T H E H U B  
will keep you posted on 

Automobiles. 
At news stands or by mail, 

25 cents. Six rnonths' 
subscript ion $1.00. 

TH H: HUH, 
Uoonl 6, 

2 4  M u rray St . •  N ew Y o rk. 

Shaft coupling. I. Lehman . . . . . . . . . . . . . . . .  . 
Shearing machine, A. Schartl . . . . . . . . . . . . .  . 

676, 387 
676. 194 
676, 156 

Sheet feeding apparatus, pneumatic, A. 
Weiss et a! .  . . . . . . . . . . . . . . . . . . . . . . . . . .  676.201 

ShelVing, adjustahle mdallic. C . H .  Leonard. 676,067 
ShIps at sea, appliance for transportation of 

coal, etc. , chiefly designed for, Mackrow 
& Cameron . . . . . . . . . . . . . . . . . . . . . . . . . . 676, 143 

Shirt, invalid's , 'Yo E. St. John . . . . . . . . . . .  676, 158 
Shoe shank, macnine for cutting and fOI'I1l-
� ing leather bourd. G. O . .  Jenkins . . . . . . .  675, 960 
:shutter worker, C. R. Bumbarger . . . . . . . . . . (n6, B82 
Shuttle pl"Otector, .T . .Tordan . . . . . . . . . . . . . . .  G7G, :l21 
Sifting device. J. n. Cope . . . . . .  , . . . . . . . . . .  G7 (l , :l91 
Sign, changf'ablp, T. P. Heinemann . . . . . . . .  676,:�n() 

YO UR Skirt supporter, �I . Gair . . . . . . . . . . . . . . . . . . G76 , Ro'm  I BICYCLE Sled runner, F. GandJitz . . . . . . . . . . . . . . . . . . .  G7G,�nO Small arm, automatic, L. Hellfritzsch . . . . . . G75, !)})H Sole cutting machine; G. A. Knox . . . . . . . . . .  G7f1, 2:1X ' 

Tells About Tools 
A perfect encyclopedia of tools in use 
in every trade and profession with 
prices and di�counts of !Same. 

M ontgomery & Coo 's 
Too l  Catalogue .  

Sorting plates, S. lmiott . . . . . . . . . . . . . . . . .  676, O�-j Sound recording apparatus, L. P. Valiqllet . .  (}"(6. 10n Spark arrester, J. H. Black . . . . . . . . . . . . . . . . 676, 11 !J  Speed varying apparatus, Oliverson & Kil-
lingbeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ()76,077 Spindle support, H. Leon . . . . . . . . . . . . . . . . . . 676 , 1 4 1  Spinning and twisting machine spindle 
holder • .  r. W. Collins . . . . . . . . . . . . . . . . .  675, 9;)4 Spinning apparatus, G. O. DrapPl' . . . . . . . . . .  676 , OR7 Splint holding framp, "T. n. Parkf'r . . . . . . . . fi75, !l()'2 Spra.yel', compressed ail', F. Ripple" . . . . . . .  676. 204 Stable drain or gutter, .r. Tucker . . . .. . . . . . . .  (175, 988 Steam bOiler, S. Elliott . . . . . . . . . . . . . . . . . . .  676, OR:J Steam boiler, J. B. Bendel' . . . . . . . . . . . . . . . .  676. 1 1 3  Steam boiler, water tube, D. R. Todd . . . . . .  676, 1 62 Stean;. engine, direct acting, Loomis & I\.archer . . . . . . , . . . . . . . . . . . . . . . . . . . . . . .  675, 959 Steam generator, "T. B. Barkf'l' . . . . . . . . . . . .  676, 1 1 2  Steam generator, o i l  heated, C . )Iuskf'r et a l .  676. 096 

510 pages, well printed. Copioutlly Stencils, etc. , holder for, S . Elliott . . . . . . . . 676,OR2 
illustrated. A valuable book of refer- Stereoscope or similar device, H. E. Rich-
ence for everybody Interested in 

tools or macbinery. Mailed for 25 cents. sent to 
M ONTG O M E RY & CO.,  1 05 F u l t o n  St . .  New Y o rk C ity . 

AUTOMOBILE��Q MARINE 
MOTORS AND TRANSMISS IONS.  
F O R  T H E B E- S'T W R I T E. T O  

BU F FALO GASO LEN E M OTO R CO. 
1 0-20 BRAOLE.Y 5T B U F FALO N . Y. 

WORK SHOPS 

mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  675, 974 
Stereotype and electrotype plah's, holding 

hlock for, .T. H. Simpson . . . . . . . . . . . . . . 676,010 
Sterilizer for barhers, Bensmann & !i'ix . . . . ()76, 2!lf) 
Stin and condenser, watpr, \Y. 1 .  Avery . . . . 676, 172 
Stoker and furnace, mechanical, J. J. Mel-

drum et al . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stone sawing machine, H. }!\ Perkins . . . . .  . 
Stool, folding, A. M. Johnson, Sr . . . . . . . . . .  . 
Storage battery, V. G. Apple . . . . . . . . . . . . .  . 
Stove, W. D. Gold . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stroboscopie apparatus. O. Messter . . . . . . . .  . 
Sugar, facilitating crystallization of, E. 

Delafonu . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Syringp, return tiow, D. N. L. Newbury . • . .  
Syring'p, water bag, 'V. D. )Iartin . . . " . . . • . .  
rl'acking tool, J. C. Blott . . . . . . . . . . . . . . . .  . 

676,072 
',75. 904 
676 . :1 1 9  
675 . 9 1 8  
676, 064 
675. 962 

675,9R8 
676,26H 
675, S97 
675, 920 

Tackle blocks, automatic grip for, D. H. 
Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •  676. 147 Telegraph, printing, F. H .  Littlefield, 

of Wood and Metal Workers. with- Telegraph receiver, printing, J. 1\1. �����:: g+�:��¥ out steam power, equipped with Telegraph transmitting apparatus, printing, 
B A R N E S '  FOOT P O W E R  K. Himrod e t  111 . • . . • • • • . • • . . • • . • • . . • .  676.0m 

M A C H  IN E R Y  _ Telegraphy apparatus, wil'cless, ·G. 11ar-
allow lower bids on jobs, and give coni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 676, a32 

greater profit on the work. llachmes Telescopic cas"" C . J. Lyons . . . . . . . . . . . . . . .  676, 142 

sent on- trial if desired. Oata�og Free. Temperature llmits, mechanism for control-
W. F. &. JOHN BARNES C O .  

ling and indicating, Griffiths & Whet· 
1 9 9 9  RUBY ST. . ROCKFO R D ,  I L L .  Ten�e

a
r
m 

cO�li)'lil;g; 
. "r: . F'. ' Ri'c'h��ds : : : : : : : : : :  -- - -.------ ---- Tenpin ball handpll"cf', S. Berens . . . . • . . . . . .  

676.311 
676, 154 
676, 024 
676, �r,·1 
676,2.,;; 
676, :�95 
676,:)68 
675,Ul � 

Dies, Stocks & Taps ��d1t���r::[:is?������ �r:cf;�i�f., �.""f.
in
kiV�Y .r:'.

e
.
n
.
s
.
s
: : : : : : : : : : : : : :  drop forged, Dips, Tire, pneumatic. �I. A. Heath . . . . . . . . . . . . .  . 

f��S;J�o 
i�Ui��

li��: Tire, rubher, .J. Pa trick . . . . . . . . . . . . . . . . .  . 
bolt cut fun threads Tire, sectional, G. 'V. -W�hite . . . . . . . . . . . . . .  . 
in once passing over Tires, f�tC. , stop valve for pneumatic, L. 
the rod. Threads of Wa)- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  675, 9flO 
U. 8. and \Vhitworth Tires, (�tc. , valve for plwumatic, J. A. Spen-
standards 1-16 in. to cer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . 676. 400 

676. 28� 
675, 881 
676. :J(j] 
676 , :J27 

l� in. diameter. Ask TOllsilitome, E. Stratmann . . . . . . . . . . . . . . . . . jor Die stock catalog. Tooth, artifieial, 11�. Cassullo . . . . . . • . . . . . . . . 

Pratt & Whitney l'o. �����do7
a
�an;��:lgj./·S.

G
·L'?J�;f; : : : : : : : : : :  Hartford, Ct., U.S.A. Torpedoes, severing mechanism for aerial, GRAND PRIX, PARIS, 1900. R. 'forras . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 676, ;;45 

676 . 1 9(J 
676. 1 25 
696.297 
676,370 
676. 1 9 1  
676. 257 
676, 267 -

• •  Pi pefitters ! 
� @) _ d Your kit is not complete un­iii less it includes the famous 

S T I L LS O N W R E N C H  
which is particularly adapted for tUrnin!! out the best 
work without c'rushing the pipe in the Jea8t. All parts 
are drop-forged. Once tried, it is always used. It has 
many imitations but no equals. See explanatory cuts. 
Price li!!lt on application to 

W A LW O RT H M A N U FACT U R I N G  CO . .  
1 28 T O  1 36 F E D E R A L  ST. , BOSTO N ,  M A S S .  

Building Edition 
Sci¢ntific Jlm¢rican 

MONTHLY, $2.:;0 PER ANNUllI. 
SINGLE NUMBERS, 2a CENTS. 

Towing machine, "�. Metcalf . . . . . . . . . . . . . .  . 
Toy, D. L. Falardeau . . . . . . . . . . . . . . . . . . .  . . 
Toy, V. O. Balding et al . . . . . . . . . . . . . . . . . .  . 
Toy pump, J. A. Robertson . . . • . . . . . • . . . . . .  
Toy top, J. A.  Irving . . . . . . . • . . • . . . • . • • • . .  
Traction engine, J. W. James .· • • • • . • • • • . . . .  
Transformer, 'V. S . i\Ioody • • . •  ;. . . . . •  ; . ;, ;.  . .  
Trap. See Animal trap. 
Tree protector, fruit, L. Patric . . . . • . . . . . . .  676, 201 
Trolley base. safety. A. C. Wolfe . • . . . . . . .  676,378 
'l'ruck. J. A. Martin . • . . . . • • . . • . . . . . . . . . . .  675.896 
Truck. D. Victor . . . . . . . . . . . . . . . . . . . • . . . . . .  676, Hl.Q 
Turf cutting device, W. Galecki . . . . . . . . . . .  67G, �07 
r:!.'wlsting machIne, belt driven, .J. E. Tynan . 676,007 
Twisting machInes, stop motion for bPlt 

driven, J. E. Tynan . . . . . . . . . . . . . . . . . . 676. 056 
Type writing machine, R. Turner . . . . . . . . . . . G75. 989 
Type writing macbine, J. Corr . . . . . . . . . . . . .  676, 1 7 7  
Type writing machine, E. Fitch . . . . . . . • . . .  676 , 1 84 
Type writing machine, B. C. Stickney . . . . . .  676, 208 
Urinal strainer, R. G. Hacb . . . . . . . . . . . . . .  675,!l47 
Valve, C. Gulland . . . . . . . . . . . . . . . . . . . . . . . . .  675, 946 
Valve, H. J. Schmitt . . . . . . . . . . . . . . . . . . . . . 675,979 
Valve, R. Bratka . . . . . . • . . . . . . . . . . . . . . . . . .  676. 0G2 
Valvp, automatic stop, O. B. Martin . • . . . . . .  676. 1 44 
Valve, engine relief, J. H. Pearson . . . . . . . .  676. 390 
Valve grab, S. Ebert . . . . . . . . . . . . . . . . . . . . . .  676. :mn 
Valve, rotary, G. R. Elliott . . . . . . . . . . . . • . .  676, 179 
Valve. safety, F.  C. Billings . . . . . . . . . . . . . . . 676, n S  
Vapor burner, incandescent, L. S . Pfouts . . .  676, 401) 
Vapol'izer and fuel regulator, G. Ofeldt . • • • .  076. 27 1  
Vegetahlp cutter, E. Lane . . . . . . • . . . • • • . • • .  676. 06(1 
Vebielp body. ·.T. H. �IcI,can . . . . . . . . . . . . . . . .  675. 900 
V(>hicle hody hanging dpvice. 1\:£. L. Wenger. 676, 05f) 
Vphiele f!'allP, �'. C. Billings . . . . . . . . . . . . . . .  676, 1 ] 5  

The BUH,DING EDITION for 1901 i s  tbe handsomest Vehielp, motor passenger • .  J. C . Anderson . . .  675 , 876 
Vphieh-. stpprin� mechanism. Jr. C. Billings . . 676. l1 H  magazine i n  the United States. I t  has many new and 

important. features. Send 25 cents for the March 
number, and see the new departments. The illustra­
tions and cover are more attractive than ever. Send 
for . •  Are You About to Bui1 d 1 "  and be convinced. 

NEW DEPARTMENTS. 
Monthly Comment. 

Interviews with Architects. 
New Books. 

New Building Patents. 
Notes and Queries. 

Digest of Current Articles. 

M U N N  &. C O . ,.  

Vphiclp swing spat • .  J .  "T .  'Vilson . . . . . . . . . .  67fl. l 1 0  
Ve>loeipedp (hiving mpchullism. B. Sinclair . .  676.0;')1 
Velldin,!! IIHl rhhw, H.  S. ::\Iills . . . . . . . . . . . . . . 676. 1 4;,) 
VmltilatoJ·. 1V. B. Johnson . . . . . . . .  676. 259 to 676, 2(-)2 
Vessels to docks. cars, ('te . .  mf'UIlS and 

mpchanism for nnlnarling orp, coal, etc� , 
from, A. :\I('J)ougall . . . . . . . . . . . . . . . . • • .  

VIolin how frog, 'V. D. Conklin . . . . . . . . . . .  . 
Vise, hand, C. V. Bul'ch . . . . . . . . . . . . . . . . . .  . 
Vul('anir.iTlg', A. O. Bourn . . . . . . . . . . . . . . . . .  . 
\Vah'r <'1os('t, outside. S. J. c:olh;\T . . . . . . . . .  . 
'Vatf'(' bpatpr and boiler, sectiollal, . S. E. 

Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;. . 
Water supplying appnratus, S . •  Tones . . . . . .  . 
Water tube hoiler. M. n. Rohinson . . . . . . . .  . 
Wen drHling apparatus, M. Latta . . . . . . . . .  . 
"rhalehone and making same, artifiCial, W. 

A� C. Hnnkf'moller . . . . . . . . . . . . . . . . . . . .  . 
Wh�el, E. D. Woods . . . . . . . . . . . . . . . . . . . . . .  . 
Wick trimmer, R. M. Johnson . . . . . . . . . . . . .  . 
Winding machIne shell holder, thread, W. 

676. 07fi 
676, 028 
676. 02(1 
676. %0 
676, 302 

676. �40 
675. 892 
675. U76 
6713, 328 

676;r34-
675. 915 
676.230 

E. Moffatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 676,335 

Publishers, 361 Broadway, New York. 

ENC I N EER 'S L I CENSE MEC HANICS, ENGINEERS, 
. 

4O-page pamphlet containing qUes
.

tions asked b; lx!!i�I��E:;ar��f�!�!�,!:"NS
. ETC. 

S E N T  F R E E .  G EORGE A. ZELLER,  Publ isher, 
Room fig�: �O�h�:oM8: Street, 

em � e'\\.\u\"\\ \\00"" I 11 B C of tb� td�pbon�. 
A PIL\ CTlCAL TREA'I'I:-;E. 

Pl'ice $ 1 .00, postpaid to any ·address. 1 
An Ill' tn dat�, comprehensive h:Ulllhonk on the eon- 1 .slrllt"ti('Il, theory, eare and ,nauagement of Telephones I :lllli their appliances. 

T H E O .  A U D E L & CO .. P u b l ishers _ 
tl8 Fifth Avenue, NE\\' YORK. 

Gas Engine 
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Latest and most improved model. 
I:r ScM jor Circular. 

Car l i s l e  & F i nch Co .• 2 3 3  E. C l ifton Av .• C i nc i nnat i . O .  

ELECTRIC AU TOMOBILE. - DIREC- , 
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No. 1 1 95. 'I'be moto�r and battery are also treated of 
in detail . Price 10 cents. !I'or sale by Mllnn & Co. and 
all new5dealers. 

-----------------

" WOLVE R I N E "  
Gas and Gaso l i n e  Engines 

STAT I O NARY a n d  M A R I N E .  

I s  attained only i n  the 
TABER ROTARY P U M PS 

They are mechanical, 
simple and dl lrable. \\1 ill 
pump hot or cold fluid, 
thin or thick. Requires 

no skllled mecbanic Most 
power at least cost. AU parts 
intercban�eable. Made of 

. iron, steel or bronze. Calf be 
driv�n by belt, motor or en­

gine attachment. Large lllustrateo. Oatalogue free. 
TABE R  P U M P  CO . • 3 2  We l l s  St. . B uffai o .  N . Y . , U .  S. A. 

Presses 
uWolverine" is the only reversible 

MarineGas EngIne on the market. Sub Press It 1S the hghte.t engine for 1ts = 

for 
Work. 

power. Requires no licensed en, I 
gineer. ·Absolutelysaje. Mfd. by I W O LVE R I N E  M O T O R  WORKS,  

12 Huron Street, 
Gl'and Rapids, Mich. 

Five sizes. Snb-Presses and 
Tools to ol"der. 

Straightens It Out 
no matter how tangled 
and twisted, and cuts it in 
required lengths-long or 
short, the 
Long Cut Automatic 
Wire-Straighten ing  
and Cutt ing  Mach ine  
wbich stratghtens and 
cuts wire from the coil at 
the rate of 120 feet per minute. 
F. B. SH USTER C O . ,  New Haven,  Conn • •  U .S.A. 

I:r Send for Ca.talo(I'Ue. 

BLAKE & JOHNSON, 
P. O. Box 7 ,  WAT E R B U R Y ,  C O N N .  

THE BICYCLE : ITS INFLUENCE IN 
Healtb and Disease.-By G. M. Hammond. M.D. A val­
uab}e and interesting paper in wbich the subject is ex-
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the cycle by persons di sea:-:;ed . Contained in SCIENTIFIC 
., AlUEltICA:S SUPPLF. M E NT. No. 1 n n2 .  PrICe 10 cents. 

'1'0 be had at this office and from all newsdeaJers. 

Cover Your  R E F R I G E RATI N G  P I P ES 
WiLh a durable, efficient and cheap sectional coverinll 
that is light and easHy applied. If it is given proper 
care and attention 

N O N P A R E I L  CO R K  
will not deteriorate. 

RUBBER STAMP MAKING. - T H I S  ;;.��� p������ j�\�!��: 
article describes a simple method of making rubb�r and as we �over them 
stamps with inexpensive apparatus. A thorough lY they are Impervious 
practical article written by an amateur who has had ex- I to water. dampness or 

C������jJ�n 
r
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r
L:�f:JT lt�l¥l:' p��: 1�1��i:.t

i
��r il�:�ctio�? s����:�lul wherever tried. 

sale by Munn & Co. and all newsdealers. T H E  N O N PA R E I L  C O R K  M ' F' G  C O . ,  Bridgeport ,  Conn.  

WALRATH c��g���!: E 
�'rom 4 to 200 H. P. Made in one. two, three and four cylinder type. The 
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well qualified for electric lighting Guaranteed to produce a first-class 
commercial light withOut the aid of countershafts or massive fly-wbeels. 
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Mari nette I ron Works Mfg .  C o . ,  Mari nette, Wis . ,  U .  S .  A. 
G. �'. WHEELER, General Sales Agent. Chicago Office. 301 Fisber B'ld'g. 

Economical Gas Engine Igniters 
of every description for 

\ ... a!"�>n.'r�. MUl'ine or 
obile Engines, 

Dynamos, Magnetos, 
Starters. C o i  I s an d  
PIngs fol' eithel' touch 
or jump spal'k. 

Dayton E l ectrical Mfg. Co. ,  80 St. C l a i r  51 . ,  Dayton ,  O. 

BY·TH E-BYE,  WHEN YOU BUY A BICYCLE 
be sure and buy the best, 
and that means the 

B U FFALO K I N G .  
either"Racer" or" Special." 
The "Queen" is for a hdy. 
No bet.\.er built wheel:-; on , 
the ,.marke�,·erv rider

' 

satisfied. Thoroughly up 
to date in improvements. 
All parts of best mat.erials. � 
Put together by skilled - .  

-
Tli)Ee,\rjlice

j
q. �� G�Ii��IUC\).��C:ir:lg:� ��e y�,aJC�I��i� 

U SE G R I N D ST O N E S  P 
If 80 we can SUPPiy you. All  Slzes III O ll n . e d  and II l1 l11 o u lI .e d ;  always 
kept in stock. R�member, we make a 
specialtyof selecting- stones for all spe­
CIa.! purposes. :t=r' Ask for catalooue. 
The C LEVELAND STONE CO. 

2d Floor. W i l s h i re .  C l eve land . O . 

The JOHN R. KEIM ENGINE 
Slide va1ve, Jink motion. Steam chest in one 
piece. Ca8t iron slide valves. Stuffing boxes 
bored for �-in . metallic or asbestos packing. 
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piece. Cylinders covered with asbestos ce­
ment. Engine ' col umns t1nished in 
enamel. Under 1flO lbs. pressure 
velops 8 h. p. Neatly, compact ly. 
made. Best on the market. Price 

� ( 'atalog free. 
JOHN R. KEIlU, Bnfl"alo, N. 

ELECTRIC LAUNCH MOTOR. - THE 
design in this paper is for' a motor of UDuaua] simplic!ty 
of construction, which can easily be built by an amateur 
at small cost. It Is Intended for a boat of about 24 feet 
over all and 4 feet 6 inches beam. drawlnJ;r 18 inches. and 
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AMERICAN SUPPLEMENT. No. 1 202. Price 10 ee�"s by 
mail, from this office. and fr0m tin. newsdealers 

To 50 P E R  C E N T .  S AV E D  
on all makes of CAMERAS 

Headquarters for Buying, Sell-­
ing and Exchan�ing Cam­

eras or Lp.nses. 
PHOTOGRA PH I C  S U PPLIES 

of every description. 
The bargains we offer will 
surprise you. Write for our 

catalogue and bar�ain list- mailed free. 
. Camera Exch ang e . 1 1 4  F u l t o n  St.,  New York 

"O LDS" C ASO L I N E  
E N G I N E S 

ARE REMARKABLE FOR 

S I M P L I C ITY 
AND 

E C O N O M Y  
Write jar Prices. 

OLDS MOTOR WORKS, 1 3 2 8  Jeff. Ave . !  Detroit, M ich. 

ELECTRO MOTOR. SIMPLE, HOW TO 
make.-By G. M. Hopkins. Description of a small el ec­
triC motor devised and constructed w ith a view to aS�lst­
ing amateurs to make a motor which might be drjven 
with advanr,ag-e by a current derived from a h;tttery, and 
which would hav/C> sufficient power to operate a foot 
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!CAN SUPPLE,iENT, No. 64 1 .  P,ice 10 cents. To be 
had at this office and from all newsdp.alers. 

A ROOF  THAT I S  W EATHERPROOF. 
Strong, cheap, and eminently satisfactory in every 

respect can only be formed by 
Warren'S Natu ral Asphalt  Sto ne S u rface Ready Roofing,  

made by an entirely new 
process. Comes in rolls 
containing 1Cll square feet. 
Has a 2-inch plain edge on 
��:t j6?:i t�l��ib��e 

a
wb�r;; .. 

applying. P a rt i c u l a r  .. 
from 

Warren Chem ical & Mfg . Co. ,  86 Fulton St., New York. 

Lathe Chucks, Geared 
Combination Lathe Cbucks. Plain UnIversal Lathe 
�����o��

d
F����tc��

th&��r.l'!:· N�a�� ,btJ. S. A. 
Ask .for catalogue Vn English. Frenci!>, Spanish or German. 

FIRST PRIZE .AT COLUMBIAN �XPOSITTON. 1893. 

ELE eTR I  C FO U NTAI  N S E lECTR I�:O����I�t&OruPPLY CO, 
1 1 2 0  R E A L  ESTATE T R U S T  BL D G . .  • 
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Windlass, w('11, .J. H. Hartman • • • • . . . . . . . .  H76, 131 A T L A S E N G I N E, 30 H . P .  Window, G .  P. Aas" . . . . . . . . . . . . . . . . . . . . . . .  uZ�,l}? 
\Yin(}ow, .r. Caesar . . . . . . . . . . . . • • • . . . • . . . . •  G l b,.J<J� $ 1 5 0 .  R E G U LAR $ 3 5 0  "�iJHJo\\" lIaIH'�, d('vit,p for prpvt'nting' thp 

A U T O M A T I C  E N C I N o;;. will pull SO H. Perfect con- fU l'matioll of frost Oil, It. I�. AlliHOll . . . . 671) . .21)G 
dition witll good solid wood bm�e attached. Guaranteed "'in' dUUlpillg amI huillillg ut'viep, G .  F. 
to give �ati:sfaction or money refunded. Addresb Bpuls . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  07t), !)22 
E p i t o m i s't P u b l i s h i n g  Co . ,  S p ilo n c e r .  I n d .  I 'Yire weavillg- loom, ,Y o 1. \Vhi te-hurst . . o . • •  07(), ;W(-) 

..... �,;;;;;,;;;;;,;;;;;,;;;;;,;;;;;�,;;;;;;;::::��::�;;;;;;,- 'Yood imprpglluting anllal'atm�, :-:;. 'Villner . .  a+�:��� ���:����g: :l". 1�: J;�::��� : : : : : : : : '. '. : : : : : : : : : : :  (j76, �n� 
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Fonndry Pra(·tice : :!'tle('hanieal Drawing j Art'hi­
teeture ; Plum hing ; l'illf'et Metal '" ork ; Chem-
�:� b/ni�rn�lI��:���a p�i;

s
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Brnnelles j Lo('omotive Running ; l:lectrothera-
�����'�riting state subject in which interested. 

E L E CT R I CAL  E N G I N E E R I N G  
TA U G HT B Y  M A I L .  

\Vl'ite for our "F'ree Illustrated Book. 
.. CAN I BECOM E AN ELEC. 

TRICAL ENGINEER ? "  
'Ye h,:tdl E l e dl'il':ll 1-':II�l l l et'ring-. El,·,'tn(' Lig-hlillg", Eledl'il: ILtll�n\ys, !\fe('h;lIl il,:t! I-':ng-i nt't't'ing-, Stt'1tUl Engi­

neering-, :\I.,chanical ! ) I':lll ill/;!:. a� YOllr hOllll' h:,-' mal l .  Ill>.titntt' i n ,lorsed hv Th()�. A .  bli>'ol ll a n d  .-,thp.rs. 
}: L E<C'I' R l e .\L · E .'( H I .'( E E R  I .'( � T I T I"'rE. 

Dept . •  \, 2--10-2--12 "r. 23,1 !i't • •  X (' w  \.' or"'. -----
P A L  �I E '� �tationary 

and �larine Ga�uline En­
� iTles and Launches. Motor 
'Vaeon Engines. Pumping 
F:llgines. � Send. for Catalog. 

P A LillER BROS., IUIA N U S, C ONN. 

REVERSING STEAM TU RBINE.-PAR-
son's recently perfected turbine _for boats. Illu�trations 
s tlowinO' details. t 'ontained in SCIE�Tn' I C  AlH.l!lRICAN 
SL'PPLibl.E:NT, No, 1 1 �)S. Price 10 cents, by mail , from 
this office. and from all newsdealers. 

W E L L DRIL�ING 
Machmes 

Over 70 sizes and  styles, for d rilIing either deep o r  
shallow wells i n  any Kina of SOl.l or rock. Mounted 
on wheels or on sills. With engmes or horse p,owers. 
Strong, simple and durable. Any mechanIC can 
operate them easily. Send for catalog. 

\VIL LIA3I S  UROS., Ithaca, N. Y. 

o L . H O LD�N 
REAL ESTATE. TRUST SlDG PflILA., PA .  RSEG1�ALED' ICE MACH INES 

S H .  f'l R S T  PA E SC IE.NT I F I C  AME.R I CAN SlPT. 2 1 3 9 � .  

A G R A DUATED Automatic R E D U C I N G  VALV E 
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users of power require tbp.-
AUTOMATIC REDUCING VALVE. 

Graduated to regulate the pl'essure exactly 
and dues it automati cally. Allso­
lute Iv air-tight. No packing. .No 
leakage. Handles high or low pres­
sure� or temperatures. Only Valve 
known that retains a uniform low 

pressure inolelJeIld,>nt uf varying high pressure, . 
A u t o m at i c  Re�u c i n g  V a l v e  C o . ,  1 2 5  La sal �0h lcago 

CREST 
Spark i n g  

P l ug 

Don't paint 
u n t i l  you 

Ree our free 

DESIGNS. 
Badgp, P. Zphller, Jr . . . . . . . . . . . . . . . . . . . . . . .  a-l-, fji30 
Belt vOll.'", II. M(·hl . . . . . . . . . . . . . . . . . . . . . . . . .  :1-1-, 6ril 
Bplt guuu1, r.r. H. Cbt·IH"" . . . . . . . . . . . . . . . . . . .  :14 , 652 
Rrushps, pte- . ,  bac::k for, "T .  H, �aart . . . . . . . .  ;14 ,642 
Buttolls. p t (' . ,  �. �\.ndprson . . . . . . . . . . . . . . . . . . :14, 640 
Button books. ('te . ,  bandlt' for, 'V. H. Saart . .  :a, (j4:� 
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Dish or Rimilar u l'tie1p, ,Yo II . Saart . . . . . . . . .  :_14, fi5-l 
Fabric' , h'xtilp, G. HtbmiedPl pt a 1 .  . . . . . . . . . .  :�4 , 637 

��H����. '�����{e��;it�h����t(�: i�·. �\
li

W����i' : : : : : : :  g�: �g� 
Game bounI, A. II. Carpenter . . . . . . . . . . . . . . .  :�4, ()40 
Gamp hridgp, J.  "T, Hall . . . . . . . . . . . . . . . . . . . .  �4' ��2 
IIamnwr h{\IHI , X .  L. JOllPS • • • • • • • • • • . . • • • • • • • • 3-1- . (  .... ) 1  
let' Rhavt---'. F .  C.  Rplk . . . . . . . . . . . . . . . . . . . . . . . :14 , 65G 
La('p fastpner, sho<', H .  Ol'ifiitbs . . . . . . . . . . . . •  34, 05:3 
Ladlp, L. P. J. JIerring . . . . . . . . . . . . . . . . . . . . •  H4, ti4!) 
Lamp, i l1t'Hlldt'se-t'llt g"as al'(', '1'. Brabson . . . • •  R4, tiHO 
Photograph eard lUount, D. D. Dunklee . . . • • •  R4,t-t:J,s 
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Spoons, fork:-;, pte . ,  handlp for. F. A. IIeUl-'r .  34, G4G 
Spoons, forks, ett'. , halldle for, � .  A. I<ellpr, 

34, 647, ;)4, 648 
'l�ilp, vitreons floor, A. Plant . . . . . . . . . . . . . . . . a4. ()(H 
Tool hpad, C. I. Yongp . . . . . . . . . . . . . . . . . . . . . .  3-1, 66a 

TRADE MARKS. 
Agricultural implempnts, certain named, ""'al­

tel' A. \Yood -:\lowillg and Reaping 1\1a-
chillP Co . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  :16,f)87 

Alp, )lassa('hnsetts Br('\V{�rips Co . . . . . . . . . . . .  :W. f)7H 
Bt'pr, bottlt·d, Tp1I11l'ss{'p Br(" Yillg' Co . . . . . . . .  ';H{,i'iXO 
BE'vPl'age. apratpd, �tpVPIlS011 & Howell . . . . . . H(),fiXl 
Hpvpragp�, alpoholir-. n. J. KPlllWdy . . . . . . . . .  :-W, 5X2 
BlaekhoHl'{lR, ('uxton Co . . . . . . . . . . , . . . . . . . . .  :�(i, f:if:i4 
BootR and Rllops. hl(l�f'R' , Galt> �hop )Ifg. Co . . R6, ri46 
Bnttf'r, I<ul'zman Bros . . . . . . . . . . . . . . . . . . . . . . H6,tifl() 
Rnttpr. n. E.  "''''ood Buttpl' Co . . . . . . • . . . • • • . • :�6, 581 
Canned goods, Stow'-Ordpan-"rel1s ('n . ,  

:�().ti70 to :W, f)72 
Cards, playing, Unitpd Htatps Pla.dng ('ani 

Card Co . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . .  :�6,5D:� 
Che-eks and shepts, papPI', Kationul ('ash 

Rl'gistpl' Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :W. fi52 
CI('allSPl'� and stains. Protectns ('0 . • . . . . . . . .  :�fl,l)fi8 
Conff'diOlwry and chocolate. ".,., F .  fkhl'ufft 

& Sons . . . . . . . . . . . . . . . . . . . . . .  , . . . .  ;{6,574, a6, fi75 
Drugs and mpdieinPR, cprtain nampfi, H. A.  

Blair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 5[)5 
Bdge tools, certain numpd, D .  'Yadsworth 

. & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 585 
Flonr, ('orn, :\Iattie )Iitehell Co . . . . . . . . . . . . . . :W.5f>ti 
Flour. whpu t. Acmf' Milling Co . . . . . . . . . . . . . . :J6, 56-1-
}<�llrniture, cprtain Hanwn hOlHwhohl, Hoosier ... 

::\lfg. Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 6. 584 
Gro(,f'rips, ct'l'tain Hampd. Bay Statp �Iilling 

f�o. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a6, 06:1 
Iron. stf'pl, and manufactul'Ps. (,prtain 

lUtmpd, I .  A .  IIenl'kpls. a Firm . . . . . . . . . . :�6, 5R8 
Lard, lUI'(l eompoullds, and lard substi tntp�. 

CfI'(laby Pacldng Co . . . . . . . . . . . . . . :�6. f)67. :W.568 
:Uatprial , cprtain named, \Ym,  noll i m� & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  :W.f)47 to a6, 550 
)1('(lieal compound, 1\11wllpr Chpmieal ('0 . ,  of 

J.lima, Ohio . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �6,556 
)'lptal and wood and wood dpanRPI'R and 

stains, preRel'vativps for, Protpptus ('0 . . . a6. 507 
Packing, machillPry, C. A. Danip1 . . . . . . . . . . .  :�(i.f)X:1 
Pptl'Oll'lll11 or llliIwl'al jpll,v .  \V. D. Ellis . . . . . . :1H,562 
SUll R:lgPS nnd eurf'd mf'at8, Yh'lllUI Ransagp 

)lanufaeturing- Co . . . . . . . . . . . . . . . . . . . . . .  :1fl, 56!l 
�����{��' ('�it����."-;lll�i('�.'{�ff;.
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SOH}) and })erfUllll'l'Y , toilt' t, Allen R. \Yl'i slpy 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :�(j,o(j1 

Roaps and pel'fumPR, Colgatp & Co . . . . . . . . . . .  :�(), ri60 
Soda, club, Clicquot Cluh Bottling and Ex-

tract Go . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  :i6. G78 
Rtppl, shept step 1, and mag-nets. II. Rt'my . . .  an. 589 
RtOVPR, ranges, and fnrnHcPR. 0. l\1illRap . . . . .  :�6. ��? 
Sugar and sirup, maplp, A. A. Low . . . . . . . . . . . W . o  . .  � 
Te:-1, \Vinslow, Rund & \Vatson . . . . . . . . . . . . . .  :ifl. 576 
Tea and coffpp, \Vinslow, Rand & Watson . . . . :�fl.577 
Toilet cream, G. D. Snell . • . . . • . . . . . . . . . . . . .  36,559 

LABELS . 
"Amprican Bud Cigarettes, " for cigarettes, 

Cosmopolitan Toi1(l('Po Co . . . . . . . . . . . . . . . . 8,447 
" Capital Prizp , "  for cigars, American Litho· _ gral)hk Co . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  8, 4nO 
"Clpan<:'rR' }<"'rif'nd, "  for a polish, H . . T. ;Ser(·n- _ ,�  

rlPR . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 4;)u 
"Contilwntal )ll·tal and Gluss POliRh, "  for 

polish. H. N. Hmith . . . . . . . . . . . . . . . . . . . . .  8, 454 
"Eaglp <;}azpd Kid, " for leatherR, C .  Baird 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,451 
" Ex('l'lsior :\Ialaria Tallll'ts , "  for tabletR, J. 

J .  Valentini . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.456 
HFer-Ap2rient, " for a mpdicille, Sontbprn 

Pb,H'IlUU'al and Chpmieal Co . . . . . . . . . . . . . . 8, 4f)S 
"Gollo-Crpm(' ,"  for a llwdidn(' , J. S. Chase . . . 8, 4GO 
� ' Idigt'st, "  for a mefliC'illP, Hickory Grocery 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 457 
"La I<�ahulosa, " for cigars, American Litbo-

graphic Co . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  8 ,44f) 
" 'Oil ! How Good It Feels, ' Cogswf'll ' s  Foot 

Tonie, " for a foot-tonk, E. N. Cogswpl1 . .  8, 462 
"Ohl J. T. n. Doubled Firf' Copper Sour 

)IaRh "'biskey ,"  for  whisky, J. T. r: 
T)ool'PS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8. 44.) 

"Powt'shiek ' R  Indian Compound , "  for a mpdi-
dna 1 compound, E. ARbford . . . . . . . . . . . . . .  8,461 

" Purp Ohl Diamond Ryf' "''''hiskey , ' '  for 
whisky B. 1\1. :-:iWf'f'IH·Y . . . . . . . . . . . . . . . . . .  8. 44fl 

"PllriRta/" for cigars. Xorwood Cigar Co . . . . .  R. 448 
"RallRcb' s  Nut-Of'l, " for a nut-oil, G. Rausch .. 8, 442 
" Rpliance Brand, " for eanlwd sugar-corn, \Va-

n � ST E E L  P E N S  

c..�l!!! q,!l� q��,. AJi;;�';�":��',r�"\\ :�,1.'" 
Works,  Cam d e n .  N. J . T H E  ESTE R B R O O K  STEEL PEN CO .  26 J o h n  51 . . New Y o r k .  

AUTOMOBILES 
E L E C T R I C .  CASOL E N E . 

IN SIXTH YEAR 0]' SUCC};SSFUL SERVICE. 

ELECTRIC SURREY. 
,\Ve are prepared to make unusually prompt deliveries 

of our 
IMPROVED 1901 MODELS 

equipped witb New Long Distance Batteries, with a 
radius of 

40 llllLES ON ONE C HA RGE. 
Write for 1001 Illustrated Catalog' or call at 

E L E CT R I C  V E H I C L E  CO" 1 0 0 B roadway. New York. 

Our 
Specialty : 

Knock­
Down 

Boats of any 
description. 

A-'l.E llICAN BOAT & M A CUI:\'E ('0 .. 
ROW, !olAIL AND PLEASI;RE BOATS, 

Marine Station. ST, LUlJ1S, 1\IU. 

"YV' A N T E D O FF E RS 
For anything new 
in the way of • • •  

AUTOMA TIC MACHINERY 
For the mannfacture of 

Wire Fencing, Netting, Wire 
Cloth, etc. 

Say whether European Patents 
to be disposed of. . • • • • • 

A ddress I .. WIRE WORKER," 
Box 773. New York. 

;J' ONLY WA TER MOTOR, t o  blow air 
;+- in any dh·cction. 500 revolutions a min­
I:..; ute at 10 Jbs . . WI O at 60 lbs. pressure. Mvtor, § Fan and Guard $14.40 cash. Motor and PuI­� ley $12.00 to run sewing machine, cei lin� fan, 

..00 etc. Adjust, and tighten beU by motor. 
:i A. R O S E N B E R G  CO . •  Balt imore,  M d . , U .S .A.  

PAN-AMERICAN HINT. 
Qnick and Inexpensive Method. 

The great Pan-American Exposition has realIzed fully 
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venti'/e displays provided. 
'rhe neative genius apparent in the architecture of 
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S Imply ast�H1ndillg. 'rhe landscape work has devolved 
the grounds into a perfect paradise. 'l'he exh ibits are a 
chosen lot and far superior in comparison are they to 
tbo"-e of nIl other expositions. . 

Buffalo, as a city. is a mOEt delightful place. and ex­
curs ions can be made in every directiC'n to localities ln� 
tensely interesting, but the greatest attraction savp the 
ExpositIOn is Niagara IfaHs, which is trul y  one of the 
marvels of the world. The Boston & Maine Railroad is 
making every inducement possible for the benefit of the 
tOUrli"t to Buffalo from New England. The rates are the 
lowest-the routes most numerous-line the most direct 
and its 'trains witbout qnestion the best equipped of any 
from Boston. 'I'he General Passenger Department of 
the BOEton & Maine Railroad, Boston, will upon appl ica­
tion send you a PaTJ-American Folder, which is replete 
in information of service and is yours for the asking 

OLGA VENTURA OIL COMPANY 
P U M P I N G  P LANT B E I N G  E RECTED O N  OUR F I RST W ELl. 

'l'be Company own 300 acres of  choice O i l  Lands, Only a li mited amOUllt ef full paid, n on-located in the very heart of the flcbest and most Rssessabfe stock left at Iii 'cents per share, productive oil ret-don in California. and surrounded par value �1.00. D on't wait ; order at by some of the heaviest prO(lul' ing wells in tbe onee. 
�il�'�� n���r���O]a;��
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s J:�a e�e�i�l;e�:3 r! ���tT�iVR�:T� �l::��to����:: controlled by THE OLGA VBN'l'URA OIL COM- I)rofits that are beillll' made i n  C alifornia PAXY. Tbe Union Oil Company paid $600,000 in Oil.  
dividends laRt year. ':J1he Pacific Oil Company, 'l'be price will soon be e-reatly advanced. Buy whose land i� close to ours, bas paid $10,fJOO,OOO in now whi le you bave the opportunity to e-et it at 
dividends. One of its wells has produced more sucb a low figure. 
than $1.000,000. Proceeds to apply in furtber developing and ope-The SuperIntendent l1as han a large and success- rating our wells 
ful experIence in sinking and operating Oil "Vens. Further information and prospectus on application. 

O L e A  V E N T U R A  O I L  C O M P A N Y .  70 STAT E ST R E ET ,  BOSTO N .  

Must bave speed, C I  )mbined wItb safe 
and reliable power ; she must be built 
upon lines of grace and beauty. Tbe 
.. Recreation " covers t.hese require­
ments. In its use you are tranqui l in 
mind, body and estate, no fixing and 
figurmg upon ,. her going." Minimum 
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WESTERN GAS E N G I N E  C O . .  • • M IS H AWAKA, I N D. 

N O V ElTIES & PAT ENTED ART ICLES  
Manufactured by Contract. Punching Dies, SpeCial Ma­
cb inery. E. Konigslow & Bra .. 18I8eneca St.,Cleveland ,O. 

MOD<rLSXCHICAGO MODEL WORKS ' I;"  179 £. MADISON S ' C/-IICAGO, IU 
ESTA BL ISHED 1867 W R I T E  FOR  CATA LOSUE  OF MODEL s u P'RU E S  

Si5 Month and Expenses; no experlenCt:l 
• needed; position permanent; self.Bell�r, 

PEASE MFG. C o . ,  Rtat'n to.Oincinnati. O. 

'��� !TYPE W H EE L S .  M O O E L
.
S &"£XPERIMENTAL WORK_ SlYiAU.MACH1�ERY _NOVELTI ES  Bo: ETC. NEW "-D :STEN.CIL WORKS lOll NASSAU S! N .T. 

MODELS & E X P E R I M E N TA L  W O R K. 
Inventions developed. SpeCial Machinery. 

E, V. BA I LLAR D ,  Fox Bldg . . Fra n k l i n  Sq uare.  New York. 

R O S E  P O LYTEC H N I C  I N STITUTE 
A College of Engineering. Mechanical, Electrical, Civil 
Engineering ; Cbemical ('ourses ;  Architecture. Exten­
sive �hops. Modernly pquipped laboratories in aJl de­
p)�rtment8. Expen8e� low. 19th year. For catalog, 
address C. L. MF.ES, President. Terre Haute, Ind. Pattons 

Sun Proof 
Paint 

book. It sug­
gests b e a u  t y  

a n d  economy. 
I .. iberal induce-
ments to de-ale-rs 

PATTON PAINT Co., 
227 Lake St . •  

Milwaukee, Wis. 
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VOLN EY W. MASON & CO. ,  

Fr ict ion P u l l eys,  C l utches & Elevators 

50 Y E A R S '  
E X P E R I E N C E 

Anyone seuding a sketch and description may 
quickly ascertain onr opinion free whethe� an 
invention IS probably patentable. CommunlCa· 
tions stnctlv confidential. Handbook on Patents 
sent free. ()ldest agency for secnring patents: 

P:ttents taken through �lUllfl & Co. receIve 
special notice, without charge. in the 

Sti¢ntifit Jlm¢ritan. 
A handsomely illustrated weekly. Largest cir­
culatIOn of any SCientific journal. Terms, $3 a 
year : four months. $1. Sold by all newsdealers. 

MUNN & CO. 3 6 1 Broadway , New York 
Brancb OllicQ. 62(i F St.. W ubington, D .  C. 

" Rllchagood, " for ("off'pp • .  T. ".,.oriRf'lwpk . . . . . . .  - .... « � 
_____ P_R_O_V_I D_E N C E , R .  I .  ___ � "'I'h(' Portpl'R' :F'rjPll(l , "  for polishing prepara-

tiollR, G .  D.  Ta:vlor . . . . . . . . . . . . . . . . . _ . . . .  8,450 
"Vihul'ina , "  fOI' n mNlicint', Routhel'Il Phar� 

maC'al and Cht'mical Co . . . . . . . . . . . . . . . . . .  8,459 
""Tlu>atp-Nut. " for a prepared cere'al food, 

W. W. Wheelock . . . . . . . . . . . . . . . . . . . . . . . .  8,441 

PRINTS. 
"Horliek ' s  :Ualtf'n. 1Iilk Cold ," for malted milk, 

Horlick's Food Co . . . . . . . . . . . . . . . . . . . . . . . . . �50 
"Horli('k ' s  Malted Milk Hot ," for malted milk, 

Horlick ' s  Food Co . . . . . . . . . . . . . . . . . . . . . . . . . �57 
"Horlick's l\laltf'd Milk \Vith . Egg, " for ma1tf'd 

milk, Horlick 'R Food Co . . . . . . . . . . . . . . . . . . . �58 
"Noah's  Ark ,"  for wall papPI'. Lawrpncp & 

BullpIl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3;')6 
" 'One of tllP 57, ' Hpinz's Bakprl. Bt�ans "7ith 

rromato RauC'P ."  for hal{pn heans with 
tomato RalH'f', H . . T.  Hf'inz Co . . . . . . . . . . . . . .  360 

" 'One of thp f)7, ' Hf'inz's Tomato Soup," for 
tomato ROUp, H . •  T. Hpinz Co . . . . . . . . . . . . . . .  361 

" 'rhp 'COlm'lRal' VPRt Rnit ,"  for clothing, L. 
1\IOI'RP & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  354 

"'.rhf' SiarnPRf' CUl'tuitl , "  for curtains, Cohen 
BroR. & Co . . . . . . . . . . . . . . . . . . . • . . • • . . . . . . . .  305 

A printed copy of the sppcifiC'ation and drawing of 
any patpnt in thp foregoing list, or any patent in 
print iSiRUN] sinee 1863, will hf' furniRhed from 
thiR office for 10 cents. In ordering please state 
the nama and number of the patpnt desired, and 
rf'mit to Munn & Co .• 361 Broadway, New York. 

Canadian patents may now be obtained by the in­
ventors for anv of the inventions named in the fore­
going list. �For terms and fUrther particulars 

I address Munn & Co., 361 Broadwaf. New York. 

L I GHT MANUFACTURING & £XP£RIM£NTAL WORK 

A-SHUTM£TA L 5 TAMPING - PUNCHES & DlE5_ UTOMOBI LE5 ANO PARTS rOR SAME.. 
.sPECIAL MA C.HIN£R Y. ' I N QU IRIES SOL IC ITE.D 
OT T O  KON I G OW- 4 MIGHluAN 5T CLlVELAND,O. 

M O D E L  AND  E X PER IM ENTAL WORK .  
�ilectrical and 'Mechanical Instruments. Small Mach'y. 

EDWARD K L E I NSCH M I DT,  1 2 2 Fu l t "n  St . ,  New Y o r k .  

I N V E N T I O N S  P E R F E CT E D. 
Accu rale Model  and Tool  Work.  Write for C ircul ar. 

PARS E L L  & W E E D .  1 2 9 · 1 3 1  West 3 1 s1 SI • •  New York.  

Cem ent Books.  Mig:;, ��,R�:: gg��i��ti���P�J; 
ment & Steel,5Oc.; Constitution of Hydraulic Cements,25c. 
C e m e nl and E n g i neer ing  News , 162 La Salle St., Chicago. 

P A TT E R N  A N D  M O D E L  M A K E R S . 

S T A T  L E R '  S A.!e�rc"an H O T E L 
The Largest in the World. Send for map of 
city and Exposition grounds. also folder telling bow to 
secure guaranteed accommodations. F. C .  S l AT L E R ,  Pro p . ) Statler's Hotel, at Exposition. 

Buifo.lo, N. Y. ( Statler's Restanrant, Elhcott Sq. 

? ? ? 

What Do You Want To Bur ? 
We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 
Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 
MUNN & CO., PubUshers of the SCIENTIFIC AMEIUCAN. 361 B�OADWA y. NEW YO�K. 

© 1901 SCIENTIFIC AMERICAN, INC.
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o PeImanentPleasme 
is the possession of every owner of a 
WINTON 

M OTOR 

CAR R I A G E  
In  cold o r  hot wea­ther, on dry or wet days, in any kind climate it is a de� 

PRICE $1 , 2 0 0 .  �i��tf�� Ob�d'i��t 
and safe one. You regulate the speed yourself. 'l'ake 
care of the carriage and it wHl last a life time. Hydro­
Carbon system. Cost about �-cent a mile. 
TH E WINTON lUOTOR C ARRIAGE C O.,  

486 Belden Street. Cleveland, Ohio, U. S. A. 
EASTERN DEPOT, 150-152 East 5ilth Street, New York. 

" THIS WILL CARRY YOU." 

ELECTRIC VEHICLES 
STORAGE 

BATT E R I E S .  

MOTORS.  

W e  m ake a specialty o f  D elivery Wagons 
and Busses. lIT Write for CataloQue. 

SCOTT AUTOI>10BILE CO. ,  
8927-8989 Olive Street, St. Louis, Mo., U. S. A. 

GET A RUNN ING GEAR and 
BUI LD YOUR OWN 

A U T O M O B I L E 
We make two 

styles, sol id  rub­
ber or pneumatic 
l i r e s ,  complete 
with springs and 
wood wheels. 

, , , .  Brecht Automob i l e  Co .• I ,, 0 5  Cass AV . , S t . lou i s ,Mo .  

VVAT C H E S ! 
No advertisement can properly portray 

�a1cli�s�iIth��e��� iYr����i�d \� g�� 
BLUE BOOK showing ladies' Watches 

in all metals and exquisite enamels ;  our 
R E O  BOOK showing Men 's  and Boys' 

Watches with up�to-date attractive designs. Either Blue or Red Book sent on application. 
T H E  N E W  E N C L A N D  WATCH CO.,  

3 7  & 3 9  Maiden Lane. 149 State Street New York City. Chica�o. Spreckels BUilding, San Francisco. 

CRUDE  ASB ESTOS 
� __ �A�N�D� AS B E STOS F I B R E  

R .  H .  M A R T I N ,  M I N E S  and WO R KS , 
T H ETFO R D ,  P. O. OFFICE, SL PAU l BU l lO I NG ,  

220 B 'way, N ew York. C A N A DA .  

AUTOMOBILE STEAM BOI LERS 
�'hese Boilers are made of fl1'e bux 8teel , which has a tensile strength of 55.000 pounds. A doub le  butt strap seam is used. 'l'he bottom end of sbelJ is flang­ed to take flat head This flange 

also takes care of difference in 
expansion between shetl and copoer tubes. Each boiler is tested to 600 pounds C. W. P. Can also furnish boilers with searnles� cold drawn shell . o 0 0 EVERETT, llIASS. 

E .A.G--LE 
Ac ety l e n e  Generators 

A R E  P E R F E CT. 
Over I D,DDD Mach ines So l d .  

They are endorsed b y  every user. 
Send for prices. HandsomelY i l lustrated cltalogue. District R.epresenr,ati ve:e all over the world. 

EAGLE 
GENERATOR 
COMPANY, 

3 1 9  N .  4 t h  Street, 
St. Louis, lVIo. 

J 'itutifi, �mtri,au. 
M E N : - The GOOD FORM Trousers 

is made of fme, specially rolled spri ng 
steel,  heavily n ickel-p lated 
on copper. The parts i n  
contact with t h e  fabric are 

wide and the edges rounded. It operates auto­
matically. " You press the button , "  and the 

_ 0  keeper does the rest. Sample b y  mail, 3 S C . ;  
3 for $I .o0i., 6 and a closet loop, $2.00. A l l  express 
prepaid. l his is what you want if you want the best. 

Sold by Hardware and Furnishing stores, or prepaid for the price. 
CEl:XC.A.�C:> FC:>�� CC:>_. DC!'t. 124 La Salle St. 

T O  C O R R E CT E R R O R S ' U N ION  K N I F E  & TOOL  G R I N D E R  :'it 
has been wrongly wrtt� --. -�_---- -. '-' E: R �" When a lett.er or word �.-c-- - __ 

ten in typewriting, use -=-� _ ERAS-U R E  S.H LH. D 
the " Era" Adjnsta- �� L:El::= =:1 ble Erasnre Shield. -: - '. '  " �� " " which confines emsin" :c 'c. PAT. J U N E  19 ,900. 
motion exclusively to -- - - - - .- ��--the letter or letters desired to be removed and prevents 
t�i�;
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Right = Priced Automobiles 
and Motors. 

Why pay 25 per cent. too 
���'in��tl� r

r
si;�11��8b�lef��� ish. Write to us Our designs are graceful. Our motors are j perfect. If'inest materials and 

__ workmanship. ( ;ycle Motors, Marine Mo­tors, "Auto " Motors. Mo­
) tgrs for every purpose. 

., Gasoline only. Minimum COll­' !  sumption of fuel, and no , ,,.-,,,,- waste. The only motors that wiD take you uphill against 
the wind. No trouble, no worry. Put money in your 
pocket and wrlte to us to-day. Moturs 911 ready for 
delivery. 

BOISSELOT AUTOMOBILE C O "  
1.01 Beekman St" N e w  York. 

CHARTER ENG I N E  USED ::\:
y
LAg,E

N E 
FOR A N Y  P U RPOSE 

FUj<�L-Gasoline, Gas, Distillate 
Stat ionar ies .  Portab les ,  Eng i nes and 

Pumps ,  Ho lsters 
Send for Oatalogue a1w Testimonials. 

IlF' State Your Power Needs 
CHARTER GAS E N G I N E  C O . ,  Box 1 4 8 .  STER L I N G .  I LL .  

THE ELECTRIC HEATER. -A VALU-
able paper, with working drawing::" of various forms of 
the electrical b eaters, including electric soldering iron, elect.rtc pad for the sick. etc. 6 iHustratioml. SCIEN­
TIFIC AMERICAN SUrrL�n\1I<;NT 1 1 1 !: . Price 10 cents. For sale by Munn & Co. and all neWSdealers. 

DYKE'S F L O l\ T  F RED 
CA R B U R E T T E R .  

rt'hrottles your engine as effectively as a steam engine. No smoke, no odor, no ex­tras necessary. Guaranteed. Send jor book-

let. t�t�;..�l.�ep�!��t��dB��p�i�!:ouiS. 

Fn!lte�;;t, !limp lest, handiest, most practi('al ami rlurahle low-priced cal-

���j���ne�:r�!Y(r�s. ��a�N�,il�:��n��C\�i: �v\\���:�!�. S���s\i���Y:���: 
money, and QUICKLY PAYS FOR ITSELF 

Ensures accuracy, releases from mental strain. Adds all columns 
s! nmltaneollsly. Capacity 999,900,999. Price $5.00 prepaid. Descrip­
tive booklet FREE. Agents wanted. 
C. E. l O C K E  MFG .  CO. 2 5  Wa l nut Street, Kensett, la_ 

Acknowledged the Be�t Li/{ht Grinding Machine on the M mket. Gear driven. N�) belts to �l j Jl. Easy to rUll. Cone b(>aI ings weB fltted. Every ){aehine \Yarrunted. Designed especially for Bicych� and Repair 8-hoJl�, Plumbing and Carpenter ShOPR, and all light grinding. Just the ITl!H'hiIw for Hot.els, . Reetauram s and Private 
Homes for gri nding knives, etc. Having a speed of 2.000 revolutions and over, buffing and polishing can 
also be done. 
Shipped complete ready to grind. 

Price, $6.00. 
Buff Wheel, $1.25 extra. 
Shipping weight, 25 lbs. 

Send for Price List of foot power grinders, also, if interested, for catalog of the largest line in thE' 
world of Oil �toUf"s. Scyth e 
�tones. R a z o l'  II ones and sharpening stones and material for �---..,�_"--._ all purposes, 

Booldet. " Hmo to Select ana Use 
Oil Stones," free on application. 

TH E  PIKE M ' F'G C O . ,  
Pike Stat ion ,  N .  H .  

EMERY WHEEL U SERS i6'�i� 
mula when used in glue will always make the emery paper stick . Remit $1.00 and I will forward this valua-
���:�l�f�o

b
lJl�

e;��.
mail. Your "loney back if it 

G. \VILSON, 1. 1 33 Broadway, N. Y. 

THE OOODYEAR� 
Puncture Proof Tire 

OutweaIS 
All OTHERS .  

lIT Write for Catalogue 

and Prices. 

The Goodyear T ire and R ubber Co. , Akron, O .  
lARG EST T I R E  MAKERS I N  T H E  WORLD.  

Sprocket Chains 

$1.80 per dozen. 
I N D IANAPO L I S ,  I N D .  

PROTECTED . 
AGAIN ST I�FRI� GER�. 

Dealers and Manufacturers of 
Patented A r t i c l es  Protected 

against dangerous litigation at a nominal cost. Also Copyri g ht s  a nd Trademarks. 
Booklet on application. 

PAT E N T  T I T L E  & G U A R A N T E E  CO 
Capital 11<1;00,000.00. Telephone, 553:l Cortlandt. 

1 5 0 Broadway. New York. 

I f  you are a bicycle rider you make about 1584 leg thrusts to the mile. 
Suppose you have your wheel fitted with a 

Morrow Coaster Brake. 
Keep your feet on the pedals and coast every down grade. 

You will  save yourself 528 strokes each mile. Think what a saving of effort 
this would mean i:t riding a Century l Over 200,000 in use. 

We have a booklet which tells all about it. Write to-day. 

ECLIPSE MANU FACTURING CO •• 
Box X, Elsnira, N. Y. 

JUNE 22, 190 1 .  

CA STINGS AND WORKING DRAWINGS ot a til hI 5()0 lb. A utomobile. Can be b"-ilt on a 
12 ' lathe tor les� than $400. We supply castings of IT ut01'S �eparately. Gasoline engines from 3 to 10 h. p. Senu '!<stml lp tor catalog. A. L. Dyke, L i n mu1' Pldg-• •  st. Loms, Mo. Originator of the tir�t AutoIDl)bi Je Supply Co. in the world. 

" KODAK" 
Stands for all 
that is 'Best in 
P h o t ography 

T o  the p erfection o f  Kodalt 

construction, to the p erfec= 

tion of the Kodalt m e chan= 

ism, to the perfection of 
the Kodalt l enses, is due the 

o riumph of K odakery 

All Kodaks Load in Daylight with our Transparent 

Film Cartridges. Several styles use either films or 
plates. Sixty-four page catalogue. describing them 
in detail, free at the Kodak dealers or by mail. 

EASTMAN KODAK CO. 
Rochester, N .  Y. 

GAS ENGINE DETAILS. --A VALUA-
b le and fully illustrated article on this subject is con­taIn ed in SUPPLEMIi:NT No. 1 292. Price 1U cents. For saleby Munn & Co. and all newsdealers. 

Asbesto ­
Metallic 

��'"�A''' �'\lH'��" �� Pack i ngs 
S H E E T I N G ,  GASKETS .  T A P E  and P I S T O N  PACK I NGS .  

Will stand the hig-nest pressure for either steam or Ilydraulic work. � Write jor samples and price list. 

C. W. TRAINElt MFG. GO •• (Hst. 1874 ) .  88 "earl St. BlistOD. U. S. A 

D I X O N ' S  
C Y C LE 

GRAPH ITES.  
For Chains, Gears or 

C oasters. 
Send 10 cents for sample 

stick or tube. 

CRUCIBLE CO. 
.T ersey City. N • .T. 

..i i ii':O.J -1,,:11 ) : 1  t] :j., 
Is the highest class Acetylene Gas Burner. All Lava rl'lpS. A new m;gand burner $2.50 highest candle pow-
�fr;\��l�fJ� ��:GeS�6�d�b�:t:i;lA��:?Tenn., U. S. A. �eIARAllU {}H'BESLY&(b 

"Ji)l-i'<IAMP" ·A llANGlEil (hicaSQ)1I 
/�\.( 'lH S I DES=I.J··s·A 

S C al � S All VarIetIes at 1 0 wetsL prIces. Rest RaI lroad �'rack and Wagon or �tock Scales mad�', Also l()(XJ useful artIcles .. including Sates, Sewing liachines, BicycLeFl, Touls. etc. Save Mrmey . Li'ns Free. CH I C A GO .,<..A LE CO .. Chicago. Ill .  

T H E 
A N C L E  LA M P  

" '00 1 fba� tCHT 
NEVER fAllS" 
i s  not al one wonderful for the fact that i t  c:ives a 
l ight ll;� uri l l iant a�, g-as or eleetri-:ity at a low CO!'lt, 
but It IS al�o l e nUtrkable bl'canse of Its comparati vely 
little heat.  As th� lV:um "" dather approa_t'hes, i t  wiir 
be (ound t.he on'l hght that can be use d WIth ahsolute comfort. It n\-,\'''I' 'l ll()l;:"", .'Iltle l l s  or g-ives an:; trou­
ble, and many thousand::; of thl'm are i n  use. Unlike 

8ol�e I W W  s:v.�teltl , .  llot i lJ l y  ga'lll l i Il8 ,  it i'l  ab'>olutely Safe under all  CO[Uli tIOIlS. Our ccttalog'lle \I.M. shows 
all styles from $ I .!:)J  up. S!'nll for It. 

TilE A1'\.GLE LAMP CO., 
1 6  Park Place, New York. 

© 1901 SCIENTIFIC AMERICAN, INC.




