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PANAMA CANAL TO COST *300,000,000' 
The Chairman of the Canal Commission, Oolonel 

Goethals, and ex-Senator Blackburn, the, present Gov­
ernor of the Canal Zone, recently appeared before the 
Interstate and Oommerce Commission of the House to 
give inf-ormati-on regarding the present state of affairs 
at the Isthmus. Colonel Goethals stated that, in spite 
of the great difficulties due to the wet season in the 
tropics, which he had expected to be the calise of 
much delay, the work was making more rapid progress 
than Ire had looked for. Nevertheless, he gave it as 
his tlpinion that the fiBeal cost of the canal would 
reach $300 ,000 ,000 , this inclu«ing, of course, the 
$10,000,000 paid to the Republic of Panama in pur­
chase of the strip of land from ocean to ocean known 
as the Canal Zone, and the $40,000,000 paid to the 
French company as the price of the canal. This 
increase in cost is due largely, of course, to the greatly 
increased dimension of the canal and to the proposed 
increase of the locks from the original width of 90 feet 
up to 110 feet or more. Colonel Goethals stated that, 
at the present time, the number of laborers on the 
payrolls of the canal and the Panama Railroad fluctu­
ates between 30,000 and 40,000, and that it consists 
mainly of Spaniards, Italians, and West Indian 
negroes. There is no scarcity of labor and, in fact, 
during the last two months there have been more men 
available than could be employed. Outside of a few. 
machinists' helpers there are no Americans on the 
labor rolls. 

. .... 
THE PENNSYLVANIA TUNNEL EXCAVATION BENEATH 

MANHATTAN COMPLETED. 

After three rears' continuous work, the task of exca­
vating the two tunnels of the Pennsylvania Railroad 
from the North River to the East River below Man­
hattan Island has been completed. They form the 
continuation of the two tube tunnels which have been 
built below the North River, and extend entirely 
across the island, one below Thirty-second Street, and 
the other below Thirty-third Street. The latter tU,nnel 
was completed several weel[s ago, and the final blast 
which m/lrked the completion of the tunnel under 
Thirty-second Street was fired on Saturday, January 11. 
At the present time the tunnels under both streets arQ 
practically in condition for the running o'f trains from 
the East River as far as Fifth Avenue. The concrete 
lining has been completed, and on some stretches the 
track is already in place. The work remaining to be 
done lies entirely in the section from Broadway to the 
North River. It is distinctly to the credit of the con­
tracting company that, throughout the whole three 
years of construction, and in spite 'of the difficult na­
ture of the work, the street traffic has not been delayed 
for a single hour. 

"' ... 
GREAT INCREASE I)J TRANSArLAN'nC TRAVEL. 

The statistics of transatlantic travel for the year 
1907 are very startling ; for the combined east and 
west traffic reached the portentous total of 2,957,328. 
As compared with 1906 there was an jncrease of 972,-
640 passengers, and of 1,451,151 over the total for 11904. 
There came from Europe to the United States 1,699,340 
people, or 200,000 more than the combined east and 
west-bound tmvel in 1904. The east-bound travel dur­
ing the past year was over one and a quarter million. 
The westward travel is divided as follows: First 
cabin, 107,965; second cabin, 226,687; and the west­
bound steerage showed a total of 1,364,688. There is 
great significance in the flgures for east-bound steer-
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age travel, as showing the effect of the recent depres­
sion upon the labor market. This amounted to 550,045, 
or over a quarter of a million more than in 1906. This 
movement took place immediately after the October 
crisis and during the last two months of the year. 

• • • 
THE FARMAN AEROPLANE WINS THE DEUTSCH· 

ARCHDEACON PRIZE. 

After several successful flights of a kilometer in a 
closed circle, made during the last few days of 1907, 
in which he managed to cover this distance, though 
not without the wheels of his machine lightly touching 
the ground at one or two places, M. Henri Farman 
finally, on January 11, at last made two unofficial 
flights without coming to earth except at the end of 
each. ,Two days later (on Monday, January 13) be­
fore the officials of the Aero Club of France, he repeat­
ed this performance for a thit-d time, and won the 
Deutsch-Archdeacon prize of 50,000 francs ($10,000) 
for the first flight by a heavier-than-air machine of 
one kilometer in a closed circuit. The weather was 
perfect, there beiBg practically no Wind and the air 
being clear and mild. The flight was made above the 
parade ground at Issy-Ies-Moul'ineaux, some five miles 
out from Paris, at 10:12 A. M. At this time the aero­
plane was started and run along the ground for 300 
or 400 feet, in traversing which distance it attained 
its usual speed of about 30 miles an hour, and quickly 
ascended into the air to a' height of 12 or 15 feet. It 
passed between the two posts which formed the goal 
for the start and finish, and flew in a straight line to­
ward the 500-meter post. When about half way to this 
post, M. Farman operated his horizontal rudder, and 
caused the machine to rise to a height of �bout 25 
feet. The areoplane swept around the half-way post 
almost on an even keel, and then took a straight 
course back to the goal, which it passed through at 
about the same height as before, descending 100 feet 
or so beyond in practically the same place from which 
it started. The time of this flight was 1 minute and 
28 · !reconds . which corresponds with an average speed 
of about 'a1;G miles an hour. 

Not content with winning the $10,000 prize, Farman 
once more flew his machine on January 15, for the 
pUrpose (If ascertaining how much it would lift. He 
at first loaded' it with 66 pounds dead weight, but he 
found that only a slight lift could be obtained with 
this weight. With 44 pounds dead weight the machine 
rose and flew for a few hundred yards, but it was un­
able to make a sustained flight. With, but 33 pounds 
weight added, the machine flew from one end of the 
field to the other, and made a sharp turn when struck 
by a Sudden strong gust of wind, which caused it to 
wheel around almost at right angles, and also to in­
cline inward, very sharply. After making the turn, 
however, it finished its flight on an even keel and at a 
height of 4 or 5 feet above the ground. In a final 
test Farman flew from one end of the field to the 
other, and skirted along the fortifications at this point 
in a large circle, covering in all more than 2 kilo­
meters (1'\i miles) in a flight which lasted for nearly 

,three minutes. This final flight was the longest which 
had thus far been made. M. Farman expressed him­
self as quite satisfied that his machine was being 
pushed to the limit as far as its lifting power is con­
cerned. In all probability his next step will be to 
equip it with a more powerful and lighter motor. 

By Farman's recent successful flights in a circle, 
the record of the Wright brothers made in this country 
over two years ago has' in this respect been dupli­
cated ; but there are many other points to be con­
sidered when one reviews the practicability of aero­
plane flight. In the first place, Farman has found 
that his machine in its present condition is incapable 
of long-distance flight, because of its ina�ility to lift 
any perceptible quantity of fuel ; while in the second 
plilCe, he has not demonstrated its capability of flying 
with safety against a wind having a velocity of 20 
miles an hour-a feat which the Wright brothers ac­
complished with their first motor-driven machine in 
1903. While Farman's aeroplane has approximately 
the flame weight as that of the Wright brothers, it is 
fit.ted with a motor of three times the horse-power, 
and of about one-quarter, the weight per horse-power 
developed. In spite of their handicap in the shape 
of less horse-power and a much weightier motor, the' 
Vlright brothers' aeroplane made a speed of 40 miles 
an hour, as against 32Y2 miles sl10wn by Farman's. 
Therefore the American inventors, by constructing a 
slightly larger ma�hine and fitting it with an up-to-' 
date, light-weight, aeronautical motor, should readily 
be able to carry two men and sufficient fuel for a 
flight of 125 miles , which are among the requirements 
specified by the War Department for a heavier-than-air 
flyiJ;lg machine. 

In constructing his machine Farman has adopted 
the same double-surface type of machine as that used 
by the Wright brothers, to which he has added another 
pair of double surfaces at some distance back of the 
front planes (in conjunction with a horizontal rudder 
in front) for the purpose of steadying the latter in. a 
fore-and-aft direction. In order to obtain the steady-

ing effect desired, it is essential that the rear planes 
should remain practically horizontal , while the for­
Ward planes must be set at a considerable angle (about 
15 to 20 degrees) in order that the machine shall lift 
at the speed at which the motor and propeller are cap­
able of driving it. On account of the sharpness of the 
angle of advance presented by the forward planes 
(which angle cannot be decreased without giving to 
the rear planes a negative angle) it is impossible to 
obtain any higher speed when the machine fs in the 
air, as the great air resistance encountered by the 
aeroplane when flying at so sharp an angle consumes 
the entire horse-power. Thus it will be seen that by 
the addition of the steadying pair of planes used by 
Farman to accomplish what the Wright brothers main­
tain by skill or by some secret method, viz., the longi­
tudinal stability, he has d�creased the efficiency of his 
machine by three at the least. 

In view of the above-mentioned facts, while giving 
to M. Farman the credit for first publicly demonstrat­
ing that it· is possible to fly in all directions, botb 
with, against, and across a light wind, we nevertheless 
wish to recall to the aeronautical world the fact that 
to America belongs the credit of producing the first 
successful miltor-driven aeroplane, and that to such 
men as the Wright brothers, A. M. Herring, and Gus­
tave Whitehead-men who under the tutelage of Lili­
enthal and Chanute, have begun with gliding flight 
and. graduaHy worked their way forward to the pro­
ducU"R (If a' self-propelled aeroplane in all its detailS, 
including the gasoline motor-belop.gs the real· credit 
of having· produced the first successful heavier-than-air 
flying machines. 

.... ,. 
l'lmE HYDROGEN FROM CARBInES. 

The manufacture of pure hydrogen in bulk has be­
come a problem of the highest importance, owing to 
the recent advances in aeronautics as well as to, its 
increased use in metallurgical processes. 

Up to the present, the methods fOr producing hydro­
gen have been based either on the chemical action of 
acids or alkalis on metals, or on the electrolytic de­
composition of water. Both of these 'lnethods are 
extremely expensive, yielding 'a vel'S impure product, 
and do not lend themselves to operat'ion 'on a large 
scal-e. 

A novel method developed by Prof. Frank and his 
collaborators i s  based on the use of a gas mixture, 
known by the name of "water gas," which is pro­
duced by decomposing water vapor with the aid of 
incandescent coal. While this ga's mixture, according 
to theory, should consist exclusively of hydrogen and 
carbon monoxide, it practically always contains con­
siderable amounts of carbonic acid gas, oxygen, and 
nitrogen. Endeavors made about twenty years ago by 
Fritschi and Beaufils to obtain pure hydrogen from 
these gases by washing with a solution of copper chlo­
ride in order to remove the carbon monoxide, failed 
to give the result desired, the solution in question 
absortiing carbon monoxide but imperfectly and the 
other foreign 'gases not at all. 

Prof. Frank insures the purity of the hydrogen pro­
duced, which is so indispensable to aeronautics, by 
conv.eying the water-gas over calcium carbide, submit­
ted to a moderate heating in reto�ts. This substance 
readily absorbs carbon monoxide and carbonic acid 
gas, at the same time forming graphite and perfectly 
ta\l:ing up all oxygen and nitrogen (the latter by the 
formation of cyanamide) .. 

The technical water-gas, which contains on the aver­
age 50 per cent of hydrogen, 40 per cent of carbo� 
monoxide, 5 per cent of carbonic acid, 4Y2 per cent of 
nitrogen, and 1/2 per cent of oxygen, thus yields in one 
operation a gas containing in addition to 99 per cent 
hydrogen very slight amounts of nitrogen and meth­
ane, while, according to Frank's previous investiga­
tions, the carbon separated in the shape of graphite 
can be utilized in some other. connection . The appa­
ratus required for this process is very simple,  consist­
ing merely of an ordinary coke-charged water-gas gen" 
erator and slightly-heated, retorts filled with powdered 
calcium carbide. 

Supposing the normal consumpti�n of a large aero­
nautical station, e.  g. , a besieged fortress, to be 2,00(} 
cubic meters per day, one apparatus would be quite 
sufficient. In order further to reduce the consump­
tion of the somewhat expensive calcium carbide, an 
apparatus constructed with the assistance of Prof. 
Linde is resorted to, which by compression and cool­
ing converts the carbon monoxide to the liquid condi­
tion. After removing any carbonic acid that may be 
present by the aid of a ,Hme filter, the sepa.rated car­
bon monoxide yields in a gas engine the power re­
quired for the compression work, thus constituting a 
very economical cycle. 

The experimental apparatus is designed for a supply 
of 10 cubic meters of water-gas per hour. An: even 
more exten.sive use of pure hydrogen is to be looked' 
for in the autogenous welding of metals, especial:y 
in soldering iron to iron, the more so as the recent 
cheap manufacture of oxygen will greatly assist in thhr 
cOllllection. 



THE PATENT OFFICE IN 1907. 
The Report of the Commissioner of Patents for the 

fiscal year ending June 30, 1907, has been issued, ana 
shows a considerable increase in the amount of busi­
ness transacted. 

During the year there was filed a total of 66,795 ap­
plications, including 56,514 for mechanical patents; 
816 for designs; 192 for reissues; 7,869 for registration 
of trade marks; 982'for registration of labels, and 422 
for registration of prints. In addition to these appli­
cations, there were filed 1,900 caveats. There were 
issued 33,644 mechanical paten'ts; 529 design patents ; 
165 reissues; and there were registered 8,798 trade 
marks; 660 labels, and 325 prints. The number of 
patents which, expired was 25,322, while 4,707 letters 
'Patent were withheld for non-payment of the final fees. 
14,565 applications were allowed, and awaiting the pay: 
ment of the final fees. 

A decrease in the number of trade marks, prints, 
and labels registered and designs issued is noticed, but 
there is a slight increase in reissues, and a marked in­
crease in the number of mechanical patents, the in­
crease for the calendar year 1907 over the ca�endar 
year 1906 being 4,655, the largest increase for any one 
year in the history of the Patent Office. 

The total receipts of the office from all .sources 
amOlinted to $1,859,592.89 for the fiscal year, of which 
there were expended $1,584,489.70, including $932,-
665.59 for salaries,  leaving a surplus of 

,
$275,103.19, 

which surplus was turned into the United States Treas­
ury. The total net surplus of receipts over exp,endi: 
tures in the Treasury to the credit of the Patent 0ffiee 
on January 1, 1908, was $6,706,181.64, an amount de­
rived entirely from the fees paid since 1837 by the 
inventors of the country directly or indirectly, and 
adequately sufficient for the construction of a much­
needed new building for the Patent Offic-e. 

The present Commissioner, Mr. Edward B.  Moore, 
in marked contrast to his predecessors, is a man who 
entered the Patent Office, not at its head, but at its 
foot. He was first appointed through civil service at 
the bottom of the ladder as a Fourth Assistant Ex­
aminer, and through twenty-four years of hard work 
has risen to his present position. Having served ap­
prenticeship in all the grades, he is in possession of a 
most thorough and complete knowledge of the present 
condition of the office in all its detail, as well as being 
familiar with its development in recent years, wl\en 
the work has been increasing at such a remarkable 
rate. He is a keen observer, and is wide awake to the 
needs and defects of his office. In his report he frank­
ly acknowledges that a certain amount of poor work 
has been done in the past; that the office i s  far behind 
in .. its work, and that there have been many eom­
plaints; but, at the same time, he accurately places the 
responsibility and prescribes the remedies. At the 
end of the fiscal year, there were' 13,634 applications 
awaiting action, which number had increased to 18,540 
on January 1, 1908. In previous years it h�_3 been 
customary for the examiners to make special efforts to 
reduce the number of applications awaiting action at 
the close of the year, in order that as favorable a 
showing as possible could be made in the annual re­
port, but, to quote from Commissioner Moore's report : 
"Their efforts simply resulted in thousands 
of actions being made which were nothing more than 
frivolous. After one 'of these annual efforts, it was 
necessary to do a greater 'portion of that work all over 
again, and it really had the' effect of throwing the 
business of examination of applications further back 
than ever. This resulted not only in vexatious delays 
to the inventors, but it caused hundreds of c�mplaints 
to be filed, and what was still more embarrassing and 
serious, a great many applications were passed to issue 
that were not ready for patent, with the result that 
the inventors and owners of meritorious inventions 
forfeited valuable rights by these careless, ill-consider­
ed, and hasty actions on the part of the office. The 
inventors are entitled to be protected as well as the 
public, and. they should also be helped by the office in 
all legitimate ways." 

-

In order to cope with this situation, two important 
remedies are suggested, and their adoption is forcefully 
urged. One of these is a large increase in the size of 
the working force, and the other is an increase iIi 
salary for the examining corps. 

In the last eight years the number of letters patent, 
design and reissue patents granted, and trade marks, 
labels, and prints registered, has increased 73.6 per 
cent, while the number of employees has increased but 
27.8 per cent. This speaks for itself, and ,therefore the 
Commissioner's request for an increase of forty-nine 
examiners and a large number of clerks does not ap­
pear unreasonable, but very conservative. With this 
force the work could probably be not only brought up 
to date, but the much-needed work of reclassification 
of the patents could be taken up where it was dropped 
some time ago for lack of men. With the proper force, 
an inventor should know within thirty days after his' 

application is filed whether or not he is to receive a 
patent. 

The Patent Office has suffered not only from an in-
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adequate force as regards numbers, but has also suf­
fered from the inability to retain competent men on 
the examining corps, due to the very low s.alaries 
provided by Congress. At present, the Principal Ex­
aminers receive, but $2,500 a year, a salary fixed. by 
the Act of 1848, at which time the Principal Examiners 
were placed on - the same footing in regard to salary 
as United States district judges and members of Con­
gress. The failure to pay adequate salaries has re­
sulted in the resignation of nearly fifty per cent of the' 
examining corps in a period of less than five years, 
and the Civil' Service Commi ssion have experienced 
considerable difficulty in secu ring eligibles to fill the 
vacancies .created. The examiners are supposed to be 
graduates of colleges or technical schools, well ground­
ed in physics, chemistry, higher mathematics, technics, 
French, German, and reading and describing mechani­
cal drawings ; but the entrance salary of $1,200 a year, 
with a maximum limit of $2,500 a year, does not ap­
peal to men having the proper qualifications. Every· 
person passing the civil service examination for this 
position in the past several years has been appointed, 
and even then there were 'often vacancies with no eli­
gibles to fill them. A, large percentage of those who 
have taken the examination and been appointed have 
merely looked upon the Patent Office as a post-graduate 
school for gaining fu,ther technical and legal edu�a: 
tion preparatory to entering a professional career. To 
induce competent men to enter the service, and to re­
tain those already in the corps, the recommendation 
is made that the entrance salary be raised from $1,200 
to $1,500, and the salary for Principal Exam�ners be 
$3,000 instead of $2,500. 

One of the most important parts of the Commission­
er's report is  in regard to appeals. Under the present 
law a series of appeals may be taken ; first from the 
Principal Examiner to the Board of Examiners-in­
Chief; thence to the Commissioner; and from his de­
cision to the Court of Appeals of the District of Co­
lumbia. Thus three successive appeals ate necessary 
in order to reach the court for a final adjudication of 
the question at issue, each of which appeals is accom­
panied by a government fee, and each of which ordi­
narily costs the inventor an additional attorney's fee. 
The Board of Examiners-in-Chief is composed of 
three members, one of whom is often absent, and as no 
provision is made to supply a temporary vacancy caus­
ed by sickness or other reason, cases are often heard 
by two members, and the result is often an evenly di­
vided board. The Commissioner proposes that a new 
Board of Appeals be established, to be composed of 
the three members of the present Board Of Examiners­
in-Chief, together with the Commissioner and the As­
sistant Commissioner, any three of whom shall consti­
tute a quorum. An appeal could be takeri from the 
Principal Examiner or the Examiner of Interferences 
to this Board of Appeals, and thence directly to the 
Court of Appeals of the District of Columbia, thus 
eliminating one appeal and its accompanying expense 
and delay, without curtailing in any way the rights of 
the inventor. Furthermore, having but one appellate 
tribunal in the office in lieu of two, would naturally 
tend to give greater stability to the decisions of the 
office. The pr(l'posed change would, of course, apply 
to trade marks and interferences, as well as to pat­
�nts. The Commissioner accompanies the report by two 

- appendices, including the proposed changes to the 
Patent Law and the Trade Mark Law. Among other 
change!;! which the Commissioner proposes is the pro­
viding of a complete set of the approximately 3,000,000 

foreign patents on file, so that they will be available 
for searches by manufacturers, attorneys, and inven­
tors. The value of this can hardly be overestimated. 

We can see no possible reason why Congress should 
not grant the increase in force and salary requested, 
as it should be remembered that the Patent OffiCe is a 

self-supporting institution, arid the object should be, 
not to make money and accumulate a surplus in the 
United States Treasury, as has been done ev:ery single 
year since 1861, but to give manufacturers and in­
ventors full value for their money and to increase the 
value of the office to its maximum extent. 

• �. Ii" 
THE PACIFIC SCIENTIFIC INSTITUTION OF HONOLULU. 

William Alanson Bryan, for several years curator of 
the Department of Natural History at the Bernice 
Pauahi Bishop Muselim at Honolulu, H. I . ,  has formed 
a plan whereby the resources of individuals and insti­
tutions will be combined to further the interests of 
science. The plan has received the support of many 
men of science and affaIrs, the result being the incor-
poration of the Pacific Scientific Institution, upon 
which $400,000 is to be expended at OIice, and an 
equal amount each year for fifteen years. Zoological 
gardens, biological gardens, botanical gardens, with 
administrative and library buildings in Honolulu, are 
to be established; and it suitable vessel is to be 
equipped for exploring cruises to each group of _isl­
ands in the Pacific Ocean, of which a complete biologi­
cal and ethnographical survey is to be made. The 
necessity of making such a survey quickly, before 
the progress of civilization renders it impossible, is 
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clearly recognized. Hitherto, the magnitude of the 
work and the distribution of the islands of the Pacific 
Ocean amoJlg several nations have prevented the con­
centration of the scientific resources of any one nation 
upon the task. It is estimated that about fifteen years 
will be required for the accomplishment of the work 
in the thorough manner desired. The total cost will 
thus amount to $6,400,000. 

• ·e, • 
INTERNATIONAL INVESTIGA.TION OF THE UPPER AIR. 

During the year just closed the International Com­
mission for Scientific Aeronautics conducted an ex­
tended series of observations of the upper atmosphere. 
In July simultaneous tests were carried out in many 
countries, bott> at meteorological observatories and at 
many other points. In addition many tests were made 
at sea, warships being sent out by the governments 
of France, Italy, Russia, and Germany. Russia took a 
leading part, experiments being made by her from 
fifteen stations, including one in

' 
:the China Sea to 

which a special expedition was dispatched. Private 
meteorologists took part in' the work; among the sea 
stations, the Prince of Monaco operated from Spitz­
bergen; while the well-known French aeronaut, M. de 
Bort, in conjunction with Mr. Rotch, of the Blue Hills 
Observatory, arranged an expedition to the seas south 
of the Azores. 

The records are obtained by means of self-recording 
instruments for measuring height, humidity, and tem­
perature. For moderate altitudes these, are raised in 
calm weather by means of captive balloons, or when 
the wind is sufficiently strong, by kites. For higher 
altitudes ballons sondes, or sounding balloons, are used. 
A ballon sonde is a small balloon, usually of India rub­
ber. These' are free balloons and a number of them 
go astray, especially those dispatched from .observa­
tories near the seacoast. Wind is noted by means of 
small pilot balloons; their drift being followed with 
theodolites. 

The full data of the records obtained will not be 
available for some time. Many successful ascents were 
made, a number of ballons sondes reaching a height ex­
ceeding 20,000 meters, or about 12% miles ; while the 
highest one ascended nearly 14 miles. 

It is found that, on the whole, temperature decreases 
with height until a point is reached which has been 
named the isothermal zone, beyond which the varia­
tions are slight, with little if any diminution of tem­
perature up to the highest point reached. 

During the July observations freezing point was met 
with ata height of about two miles, and the'isother­
mal zone WIth a temperature of from 60 deg. to 80 deg. 
below zero F. at a height of about 7% miles. 

During 1908 ascents will be m�de on the first Thurs­
day of each month, and on three consecutive days each 
quarter. In addition it is proposed to repeat the spe­
cial week of experiments, and this will probably be 
done, as in,1907, at the end of July. The meteorological 
observatories of the United States will assist, as well 
as a number of European countries. It  is hoped that 
both war and private vessels will again be commis­
sioned to observe and that the experiEents will be on a 
wider scale than those of 1907. 

• • el • 
THE CURRENT SUPPLEMENT. 

The' current SUPPLEMENT, No. 1673, opens with a 
most interesting article on the preservation of the 
temples of Angkor. An archreological article is .also 
contributed by R. M. Dawkins, who writes on the exca­
vations of the British school at Athens. Mathematical 
prodigies are dis'cussed by G. A. Miller. Dr. G. M. 
Gould'traces the origin of right-handedness and left­
handedness. A device which rapidly and autOl;natic­
ally covers a fire without opening a door is described 
under the ' title "A Mech�nical Shovel for Boilers." 
H. Addison Johnston writes on a new type of internal 
combustion motor, which will run on kerosene or crude 
oil. How acetylene may be used for army signaling 
at night is told by Capt. L. D. Wildman. Full instruc­
tions for mending cast iron or for welding are given 
under the title "Brazing Fluxes." The possibilities of 
the uses of clinker as a basis for concrete have been 
demonstrated in an interesting experiment by the city 
of Liverpool . This' experiment is described by th'e 
English correspondent of the SCIENTIFIC AMERICAN. 
W. H. Booth contributes an appeal for the safeguarding 
of machinery. The chemistry of high explosives 
involves some of the ,most important laws and princi­
ples of chemistry. The composition of most of _ these 
high explosives is given by Augustus Klock. Prof. 
Wilhelm Ostwald, one of the most distinguished chem­
ists in the world, contributes a most interesting article 
on catalysis. A gas-electric car for railway service 
recently made its appearance in New York State. This 
dQparture is described and illustrated. The "Stream 
of Planetoids" is the title of a paper by Dr. Julius 
Franz, in which it is sought to lay down a general law 
for the location of these numerous bodies. 

••• I • 
It is estimated that South America furnishes about 

63 per cent of the world's supply of India rubber. 



A UNIQUE AERIAl. TRAXWAY VSED IN 

THE CONSTRUCTION OF CHICAGO'S LAKE TUNNEL. 

A series of lattice-like towers supporting a cable­
way stretching out into Lake Michigan for

' 
a distance 

of 8,000 feet from the foot of- Seventy-third Street, 
Chicago, has of late aroused consid-
erable curiosity. The cableway was 
built. for transpor1;ing men and ma­
terials to and from the intermedi­
ate crib of the Southwest Land and 
Lake Tunnel-a part of Chicago's 
water-supply system. Such a cable­
way is an absolute necessity at this 
time of the year, as it is impossible 
to land scows at the crib, owing to 
the rough weather on the lake. ,The 
towers, of which there are twenty­
six, are spaced at intervals of 300 
to 250 feet, and are constructed of 
steel. Each tower is 35 feet high, 
and is supported on four steel piles 
driven in water varying from 10 to 
33 feet in depth. 

Scientific Alnerican 
MelDorlal Service Cor Lord Kelvin. 

A service in memory of Lord Kelvin was held on 
Sunday, January 12, in the Engineers' Building" New 
York; Tribute was paid by a number of speakers to 
his many-sided genius; and hIs definite religious con-
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viction and the sturdy practicalness of his work were 
emphasized. Speaking of Lord Kelvin as an electrical 
engineer, Prof. Thomson deClared that his life was a 
standing rebuke to those Who ' affect to find a supe­
rior merit in w-orking for pure science. over working 

for pr
'adical results. Nothing could 

be less sordid, he ' deClared, than 
Kelvin's desire to achieve practical 
results. "To' him there was just as 
much romance' and sublimity in 
founding great communities, in 
making real additions to the wealth 
of the. worid, in extinguishing the 

. smoke of railroads, and in lighting 

. towns hundreds of miles away as 
in a mass of water falling over a 
precipice. "'.In ." the daytime there 
may be:Qlanyelements of sublimity 
in Niagara, lit1t remember the falls 
go onunseen:at night or when they 
are obscured by fog and mist." 

When . .cyrus Field was pondering 
over t,he:questjon of a transatlantic 
cable •. the're: were many people who 
could . give an opinion, but Lord 
Kelvin�William Thomson, as he 

. then was?"""was the only man who 
Would give a definite affirmative an­
swer. And :he lent practical aid 
'Until cofumunication was estab­
lished between Britain and . the 
United States. 

The Dangers oC Celluloid. 

Electric power is employe� for 
operating the tramway, a 25-horse­
power alternating-current ele(:tric 
motor being used for driving

' 
the 

trolley system. This motor has a 
speed of 600 revolutions per minute, 
and about half of its maximum 
power is used when the tramway is 
operated under normal conditions. 
A large drive wheel is geared to 
this mot-or, and carries the cable; 
A 1 %-inch wire carrying cable and 
a %-inch traction cable are used, 

The Aerial Tramway Running Through One of Chicago's Streets. Evidence is not wanting that cel­

the former being of a special flat strand, which allows 

the buckets to ride easily. 
Steel tramway buckets are used, each carrying about 

half a ton, the working capacity being 10 cubic feElt, 

with two grooved pulleys 16 inches in diameter, run­

ning in tandem on the earrying cable and hauled by 

the traction cable. The speed Of the cable.is approxi­

mately 35Q feet per minute, and it takes the buckets 

twenty-three minutes to reach the crib. The buckets 

are spaced 300 feet apart, and are automatically con� 

nected to the cable as they go out, and similarly re­

leased as they reach the terminal. The capacity of 

the cableway is 400 cubic yards of material every ten 
hours. A compressed air pipe is also supported on. a 
separate cable. 

The passenger car used on this tramway is 3� feet 
wide and 5 feet high, the oval body being 4 feet long. 
It will seat four workmen. One of the accompanying 
illustrations shows the design

' 
and construction of the 

car. 
In order to prevent danger to shipping on the lake, 

anchor lights, as called for by the United States ma­
rine laws, are placed on each tower of the tramway. 
In addition, the towers are provided with two incan­
descent lamps of 64 candle-power each, and a search­
light of 18,000 candle-power is played on the line of 
towers nightly from shore. 

. .. ' . 

Paller making in Japan has been very active for 
the past year or so. New companies have been 
formed, and old ones enlarged. Most Japanese mills 
use steam for motive power, and nearly. all the ma­
chinery used is of American make. Shore Tower of the Aerial Tramway. 

The Uableway Stretching Out Over' the Lake - tor a Distance of 8,000 Feet. 

luloid is a very dangerous material 
anll its increasing use in the arts and manufactures 
suggests that the storage of this extremely inflam­
mable substance should be placed under stricter condi­
tions of control than are apparently required at pres­
ent. A short time ago a serious fire occurred at a fac­
tory in Walton-on-Thames in which celluloid was em­
p.loyed for the preparation of kinematograph films. 
ApparentLy the flre was started by a film igniting in 
some way not satisfactorily cleared up, but the igni­
tion of this film was sufficient to involve very rapidly 
the entire factory in flames. One factory hand failed 
to .make his escape and perished. In the evidence at 
the coroner's inquiry it was stated that there were no 
less than 27 miles of celluloid fllm on the premises �t 
the time of the fire. In spite of the precaution of 
keeping this very large stock of highly inflammable 
material distributed in a large number of tins it is 
quite evident that if fire had reached' them an enor­
mous.conflagration, if not explosion, would have ensued. 
As a matter of fact, in the present case, owing to the 
promptitude and efficiency of the fire brigade, more 
serious consequences were averted. The existence of 
such a place in the midst of an inhabited area, might 
surely give rise to well-founded apprehensions as to 
the risks to which the storage,of celluloid or, this scale 
might expose the neighborhood.-The Lancet. 

.' ••• c 
A report from Montreal states that the establish­

ment of pensions on an unexpectedly liberal scale by 
the Grand Trunk Railway is hailed with delight on 
the part of the workmen of the company: The decl-

.' sion also means the immediate retirement of 200 aged 
workmen who will be able to pass the rest of their 
lives without work. 

The Passenger Car Used on the Cableway. 

A Ul'IQUE AERIAL TRAMWAY USED IN THE CONSTRUCTION OJ' CHICAGO'S LAKE TUNNEl'.. 
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A PHOTOGRAPHIC ][ETHOD 01' PRODUCIB'G 

BA8-RELIE!'8. 
BY DR. ALFRED GRADENWITZ. 

Hitherto photography has' been used both in compe­
tition with and as an aid to the artist in reproducing 
life on a flat surface, but a recent development indi­
cates that it will soon invade the field of plastic art. 
Endeavors to extend the scope of photography to a 
third dimension date from the earliest days of pho­
tography. In fact, as far back as in 1861 M. WUlllme, 
a P a r i s i a n 
sculptor, d e ­
Signed a half 
m e c h a n ­
ical, half pho­
tographic pro­
cess for repro­
d u e  i n g  the 
plastic form of 
a model. This 
process c o n  -
sisted in pho­
tographing the 
model from all 
sides with a 
n u m b e r  o f  
cameras, a n d 
then using the 
p h o t o ­
graphic records 
to reconstruct Portrait Produced in 1Jas..Relfef by 
t h e  m o d  e 1 , the Photo-sculpture Process. 
probably with 
the ' aid of some mechanical drawing apparatus or 
pantograph. This process soon fell into oblivion be­
cause it depended too much upon the skill of the 
sculptor, and hence hardly deserves the name "photo­
sculpture" chosen by its inventor. 

'Toward the end of last century Selke inaugurated 
an improvement by substitUting for the ordinary pho­
tographic camera a biographic apparatus. A shadow 
gradually progressing in the direction of the latter 
was projected on the model and the appa:'c.tus thus 
recorded quite a number of silhouettes corresponding 
to as many parallel cross-sections of the model. These 
negative records ( about 500 in number ) were next 
magnifled separately on bromide paper and each of 
the magnified prints was pasted on cardboard and cut 
out with scissors, in order by a clever combination 
of silhouettes to reproduce the relief of the original 
model. The difficulties inherent to this process, 'which 
likewise depended on the operator's art far more than 
on photography, are too apparent to need being dwelt 
upon. 

Among authorities in the art of photography -it has 
long been held that to reproduce the plastic form of a 
model by photographic means alone is indeed a hope­
less task. And yet the chief element which enters 
into the present solution of the problem was found 
many decades ago, in the discovery that a certain 
gelatine made sensitive to light by the addition of 
bichromate when immersed in water will lose its ca­
pacity of swelling in a measure corresponding to the 
intensity of its illumination. This phenomenon at 
first sight would seem immediately to afford a solution 
of the problem, as the substance in 
question produces of its own accord 
a relief, whose depth depends eXClu­
sively on light intensity. In fact, a 
negative plate allows all gI'ades of 
light intensity to be produced, so that 
a relief of any desired depth can be 
obtained. However, such a • plate, in 
order to achieve this result, should be 
more or less transparent, according as 
the corresponding portiqns of the 
model are more . or less in relief, and 
ordinary photographic negatives do 
not comply with this condition. There ' 
are, in fact, two disturbing factOrS ; '  
fot one thing color is . bound to exert 
some influence on the photographic 
record, so that surfaces in the same 
plane will come out with different in­
tensities according to their tint.

' On 
the other hand, the light effects of an 
ordinary photograph depend chiefly on 
the angle of incidence . upon the ,differ­
ent parts of the model. The same 
beam of light which, when striking a 
surface at right angles illuminates an 
area of say 1 square hj.ch, obvipusly 
lights up a far greater surface whElD 
arriving. at an angle, and as the sa� 
amount .of light is used for illuminat­
ing surfaces of different size, the In­
tenSity of the iUumlnation. · must · vary 
as the size ( and hence the inclination) 
of the surface. 

Scientific American 

About to Make an Exposure Through One of tbe 
Revolving Disks. 

Baese. If in a stereopticon a colored glass prism or 
wedge of small angle be inserted, the thicker portions 
will absorb a greater amount of light, and the thinner 
portions will allow more light to pass. This gradu. 
ated illumination is made to strike the -model to be 

. 
reproduced in the shape of a plastic photograph. If 

Revolving Disks Used to Inte:r:cept the Light. 

the model be photographed with this illumination, 
owing to the

' 
two disturbing factors just mentioned 

( that is the color and inclination of the surfaces) the 
gradations produced by the wedge will be practically 
lost. . If, however, . another negative be taken after 
inverting , the glass prism and accordingly the direction 

57 
\:If thi!! gradation, those portions which formerly had 
been struck by the strongest light will now be in a 
half-shadow, while the remaining portions will be 
more intensely illuminated. However, this second 
negative will for the same two reasons fail to show 
gradation of the prism. Now it will be noticed, that 
the two negatives, while comprising the given light 
'Sradation in opposed directions, are affected by the 
two disturbing factors in accurately the same sense. 
Again, as is well known, a photographic print will br 

. Portrait Produced in Bas-Relief by 
the Photo-sculpture Precess. 

darker, as thl 
c o r r e s p o n d ­
ing -points of 
t h e negative 
p i a  t e a r  e 
b r i g  h t e  r or 
more transpar­
ent. 

These facts 
are utilized by 
Baese in mak­
ing from one 
of the two neg­
jltives a posi­
tive glass print, 
which obvious­
ly is the re­
verse of the 
original nega­
tive, both as 
regards 1 i g h t 
gradations due 
to

' 
t h e  glass 

wedge and the disturbing factors which . are above 

referred to. Whereas the two negatives had reversed 

light gradations and identical defects, the positive 

plate shows the same light gradations and reverse ' i 
defects. The two plates can obviously be placed one 

above the other so ' as to accurately register. When 

inspecting this combined picture as a transparency its 

capacities will be seen to be added, while the defects 

due to the two disturbing factors are accurately com­

pensated. The combined picture (which for all prac­

tical purposes can be regarded as a single picture) 

now complies with the requirements that its trans­

parency vary directly with the relief of the ' model and 

independently of the color and inclination of its sur­

faces. It can accordingly be utilized for obtaining 

photographic bas-reliefs on a bichromate gelatine plate. 

When the gelatine is exposed below the combined 

plate, the relief forms very rapidly. As soon as a 

sufficient reltef is obtained, the process is discon­

tinued, when the model can be used for manifolding 

by any of the well known mechanical or electro-chem­

ical processes. Instead of exposing the whole model 

at the same time it may be illuminated in sections, 

reproducing each to a given depth of relief, viz., about 

one-half inch. A convenient combhiation of the reliefs 

con'esponding to the various portions of a model ob­

viously allows greatly increased effects to be obtained, 

the aggregate depth of relief being as many times 

one-half inch as there are sections separately formed . 
While the above description embodies the principle 

of Baese's invention, the system represented in the 
accompanying flgures is a decided improvement on the 

original experimental arrangement. 
Instead of using a colored glass prism, 
the iight gradation is obtained more 
efficiently by the aid of a rotating disk, 
out of which there is cut an aperture 
bordered by a peculiar curve for in-. 
tercepting .the light required for the 

desired gradation, the opposite grada­
tion · being secured with a similar disk 
showing an inverted curve. 

Then, instead of directly striking 
the model, . the light generated by a 
single electric arc lamp is reflected 
on th(j latter by a system of mirrors 
arranged in a circle, the model, situ­
ated in the center of this circle, being 
lighted with an intensity about thir­
teen times that of a single lamp. As 
this intensity always remains the 
same, and as the plates have always 
the same sensitiveness, . a stanqard 
exposure of about 5 seconds can be 
made, thus eliminating any chances of 
failure as in ordinarY photographic 
work. 

These difficulties, which seemed in­

surmountable, have been overcome by 

an Italian enpneer, Sipor' Carlo 

A. Circle of Iirl'Orl l!'oc1l888 & Strong Light Upon the Subjec$ . Which II to 
be Reproduced. 

As regards the possible applications 
of this method of "photo-sculpture," 
as it is rightly called, it should be 
understood that it is by no means in­
tended to become a competitor but 
rather a valuable aid to the real artist, 
like ordinary photogra.phy, which has 
become so indispensable to both the 
pafnt-er and sculptor. It may further 
be used for reproducing the original 
work of the artist in an economical 

A PKOTO&JUlIJlrC •• 'JlOD OJ' PBODUCI.G US-ULBn. manner, with a practically perfect 



t ruthfulness and to any desired scale. �n the other 
hand, photo-sculpture will allow plastic portraits to be 
obtained with all their details. The accompanying 
illustrations of portraits produced by the photo-sculp­
ture process will give an idea of the possibilities of 
Baese's method. 

Many art industries, ,such as those producing medals, 
cameos, brooches, and any other plastic objects from 
leather, paper, porcelain, terra cotta, etc., will like­
wise derive great benefit from this ingenious and inex­
pensive process. 

'I'he Beck lsostlgmar-A. New Pl1oto�ra .. htc Le .... 
Some years ago the development of photographic 

lenses reached a pOint as near perfection as could be 
attained with the glass at that time available. 'Then, 
as the result of a very thorough series ,of experiments 
in glass making, a number of new kinds of glass of 
different refractive powers were produced at Jena, and 
enabled opticians to extend widely the capabilities' of 
their lenses. The modern "anastigmat," which giv::es 
a sharply-defined undistorted image at or near the 
margins of the field which it covers, became pOSSible, 
and was developed by manY'firms. The wide variety 
of new glasse!il available made it feasible to correct 
the faults of the older · types of lens� by various 
methods ; and many anastigmatic lenses we,re designed 
and patented by different firms, aU att�ning to similar 
resul�s, though not 'necessarily by 'the 'sam� combina­
tions of glasses or lenses. 

The addition of .another to the long list of anastig­
mats is not in itself a matter for comment. The "Iso­
stigmal''' invented by Beck is, however, unusual, in 
that it has been evolved by departing from some of 
the accepted laws of lens making, and that it gives 
new power to the photographer in a direction where 
he has long needed it. 

It has long been recognized by lens makers that in 
order to produce a lens which will give a flat field, 
fFee from astigmation, what is known as the "Petzval 
condition" must be observed. Perhaps the simplest 
statement of this condition is that the sum of the 
focal powers of the individual surfaces, when divided 
by , the product of the refractive indices on either side 
of . the surface, should be zero. To obtain absolutely 
perfect correction over a small field, this condition 
must be satisfied. The makers of this new lens have 
not taken the , J"etzval condition into consideration, 
but proceeding along lines of trial and correction, have 
gradually produced a :wns which, while violating theory, 
has proved a practical advance. . The advantage of the 
"Isostigmar" is that it gives 'a fiat field over a very 
wide angle, although, according to Petzval's condition, 
it should show a large error. In a lens covering an 
angle of 70 deg., the.ory says ' that on the margins of 
a plate the image given by the "Isostigmar" should 
be , half an inch in front of the 'plate, whereas in fact 
it is barely one-fiftieth of an inch away, or for, practi­
cal purposes in sharp focus. With this fiatness of 
field it would seem to be unnecessary to stop down 
the lens for wide-angle work, as is at present done. 
Whereas at present many lenses covering an angle of 
90 -deg. work at f/16 or f122, or occasionally as wide 
open as f/12, this new lens may be used without stop­
ping down. A wide-angle lens which will give a crisp 
negative of architectural subjects when working at 
f16.3 will prove a most useful addition to the powers 
of the photographer. 

• •  e • •  

Scientific American 
ventor's laboratory, where penniless inventors might 
work' out their safety devices under the protection of 
the :'illuseiull . . Gilded 'bml,l1lOe � Gt � .� 
A:MIiliuCAN medal were passed around for �. 
The . field of this "gral'ld grix" hIi!S ,bfM,m IbBit9d�);"u�t 
of transportation the first year, �d tJ;ae medal wW be 
awarded for the best �\'ice that has a,ppea-red or wUl 
appear between .Jan'Gary I, 1906, and �r 31, lLto$. 
The jury af awud is oomposed Of � .of, int:en;ll.­
tional reputation and incl� Messrs. S�t'WilSant �, 
oOOrge Gilmour, 1� Hays HallmlQlld, Frederie a. 
Hutton, Samuel Sheldon, HernlUu ' H. W�ti�, 
and Comelil1$ Ve.�Ut. That the � ,of fh_ 
gentlemen will be m()f1t painstaking tlnd 1J).e1r �. 
most just is of .oG1U'Se aS8u�. It ifl ,pleasant to know 
that this great humanitarlan movepumt iii being �­
ed by IDen of the highest attain� llnd in eon_I 
of some of the largest industries in tJile wm1d. �y 
the wage earner is �rtu.pate in -na'rillg SuCh .ww8l1,,1 
alUes. F�m a small 'beg1np1ng the mUseB11l is desttll-­
ed . to be a power againSt the often P1l6� �­
dent, ' which is an economic calamity. 

• • • • 
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which the Hindu has acquired by instinct handed 
down thorough countless generations, but which (as 
just observed ) he is unable to 'elucidate to a question­
ing investigator. 

The f'o!lowiilg method is adopted by the Ganges 
wallas (native coolies) for making ice in the region of 
the Hugli, near Kalikatli., in fields composed of a black 
loam soil upon a. strat\lm of sand. 

The ice plot is a .  rectimgular piece of ground, say 
130 feet long by 30 broad, .  running in , an easterly and 
westerly direction. The soil is · removed tQ a depth 
of a couple of feet. This excavation, when made, is 
smoothed, and then allowed to r�,nain exposed to the 
torrid rays of the sun to dry. Then rice straw in 
IlIlUIlI slulaves Is �id in an oblique direction in the 
hollow (witl;l loase straw upon the top ) to the depth 
of a foot and. a hall, leaving its .surface half a foot be­
low that of 't.he pound. 

Numerous 00d$ . of tliis kind. are formed , (the en­
semble constKutillg tlte "ice ffj.l'ms") , with narrow 
sidewalb �'Ween them, in which here and there 
large covered earthen water jars are sunk in the 
ground for the convenience .of haYing water near by to 

A.ea'!D_utlcal 1'(ot_ fill the shallow unglazed earthen vessels in which it The ScIENTIFW AMERICAN Trophy for heavier..tb�- is to be fJ1)�. . These dishes are 9 inches in diam-air flying machines will be sbortly pi.aceQ ,()f.l .exbijti- etEll' at the top, diminishing � .  5 inches at the bot-ti� in the show �indow of M� Reed ,, �, tom, 1� �es '«leep, and 1A, inch thick, and are so ' Fifth Av;enue comer Thirty-:second ,Street. PON)l1S � til sow become JD()ist throughout when When the bidS for the ,'Proposed new a1'JllY :4i� wa�r is p� m. them. were opened by Gen. Allen, the .chief s� �, wt 
Washington on the 15ih instant, the proposals, which During the day, the loose straw in lhe beds above 
were six in number, were found to be as follows : the , sheaves is occasionally turned over, in order 
Carl E. Myers, Frankfort, N. Y., $9,9� ; 120 days for , that the lot may be maintained in a desicc�ted state ; 
delivery. Charles J. Strobel, Toledo, Ohio, $8,000 ; 

and the water receptacles between the beds are re-
120 days� W1l1iam Reiferscheld, Streator, Ill., $5,000 ; 

plenished with soft pure water from the nearby 
150 days. Harry B. Schiller, Philadelphia, Pa., $25,000 ; 

springs. When evening comes, the shallow earthen­
ware pans are placed in rows upon the litter ; and, by 

1 20 days. A. W. Cracy, Washington, D. C., $12,500 ; means of little burnt-tile pots' secured to the ends 
90 days. John Kairies, Mt. Vernon, N. Y., $10,000 to of lengthy bambusa canes, each pan is half filled with 
$15,000 ; no time specified. For an airship capable 
of making 40 miles an hour, Mr. Kairie.s bid $25,000 

water. The quantity, nevertheless, varies according 
. to the expectation of ice ; the natives can forecast to $30,000. Mr. H. ,  H. Curtis, Hammondsport, N .. Y., that �y the aspect of the heavens, and the evenness also submitted: a bid, but it arrived a day late. But with which the air currents come from the north­tIiree . of these sev� ' bi!1�fs flp:D,isbed the ,  certified 

-check for 15 per .cent <lf �� � ·� . ,:eqllired west. When favorable, about half a pound of water 
, ' .  I s  put btp each little dish or plate ; but when less ice by the War D�, �� .� � _ � three, . . is expected, about a quarter pound of water is the Messrs. Myers a.nd �� are 1De». � 'bve had 

much practical expe� " m tJl,e -�OB of air- usual amount ; but, in any case, IDore water is put 
ships. Into the dishes nearest the west end of the beds, as 

the yield there is always a trifle bigger. M. Henri Deutsch'. a.&ship "VIDe 4e Pam" .�s 
placed at the 4li$poJ!ai .of �.' . r�. , �  . . . . . _. '.' : � QrlJ!ll6-

There are about 5,000 plates in ' each of the beds, 
.. ----.'.,..�,. and the ice yield will average, say, 1A, pound from dlately aUar the .�. "", ,�L&,�" pit, �tly, on each dish. January 15, it � ,� �,� V.erdjlll, ... ,�1lC6 of In the cool season, when- the . temperature of the about 140 miles, $ .fI � � oQr !f4  _ ;u�ge 

speed of 17 to 18 miles tIiD �, ,;1f ,�.� .:S �ed all' at the ice fields is under 50 deg. F., and there are 
gentle breezes from the nortl1 and west directions, ice for a stop made to e� �l'f . �. �y. appears in a night in all of the shallow pans. Native The first attempt to ay tif) � .. � . .. 8le '43Y 

before Christmas, bu.t .00 ,aocoutIit .:&1 '. ,� wl�, watchers are on the lookout to note when a thin film 
appears on the water In the pans, when the contents which was dead against the airship, a speed of only 

10 il h bt i d d th ilit of several are mixed together, and sprinkled over the m es an our was 0 a ne , an e llew m ary 
dirigible was obliged to return to its shed. vther dishes. This method augments the freezing 

It is likely that the "Lebaudy," -tIie original airship aetion. Stagnation has been discovered by the na-
tives to diminish the quantity of ice produced. When buUt by Engineer JulUot, and now located at the the firmament is entirely clear, with zephyr currents Chalais-Meudon Aerostatic Establish�nt, will be put from the northwest, the congelation begins before or in service in order to replace the "Patrie," and it will about midnight, and continues to advance till morn-be able to render the $!.IIle serviees' as the latter. The lng, when the thickest ice is formed. It is often an constru.ction of new airships of the ','Lebaudy" series inch thick, and sometimes the whole contents of the is now being actively taken up. Georges Juchmes; who dish are frozen compact. has already commenced work at the Moisson estab-

, U� ,  'upon , �  . •  w �nWp "B.��,'� � The ice dishes present a large moist external sur-
Ie � .the .s8.lIMi >tHle atl  ,tile �'�" aa4 � ,�, � '  'f1M)e, Qt the air currents, producing rapid evaporation 

Interest In Safety Devices. .� a �ering of the temperature. The water which 
Great interest was awakened in the Amelliuan Mu- 'des.ilms -Ill M . . ,� '.� $0 � ... r,�� tIiIli �,:� through the porous trays exposes so large a 

seum of Safety Devices at a dinner given in Ne, w 1;¥ "�tW1�" 11� not -4� .� .:the �r ail'� ,:I!U�. , " • .to the . breeze that it is promptly fr-ozen. IlL 
ship �� in , � ' impr�� *»- � :S� � , York, January 15, in honor of the conferring of decor a- some changes . in. � ir&T:Bl .ef � :� bcld.y � in �_ to the evaporative effect we also have the in-

tions by the French government. The fortunate mem- ,:� .of heat insulation to fall back upon in ex-the �ngement .fif � , �  � . �  �ew �i\l''' . ' 

• 

bel'S of the museum's board to be so bighly bon!ll'ed ""'T-""'" � the phenomenon. shill will ha\!l!l a. �·'" ;aM9 "¢ ��.:(127Jn� were Mr. Charles Kirchoff, editor of the Iron A'§e anrl -e�c feet) . Qd .�. 1le eq�pped witil ;l!o lf�er , . � \I$ick layer of dry straw in the ice beds forms 
Chairman of the Committee of Direction ; Mr. ,T. Com- motor. ' 'i'be � and ,tI!.e net load 'ca�ed on the .� ,lar.ge surface, which Is a poor conductor of heat. 
merford Martin, editor of the Electrical W.orld·  and ' new � wUl be greater than in the f�r �.,

' � ¥ can penetrate . but a little way into it during 
Vice-Chairman of the same committee ; and .tnS ' Rev. �_. �o soon as the sun sets, this large and power­
Percy Stickney Grant, rector of the ChurOO Qf - the It ls ,� to .have it '�i8bed ,beff)l'e �t, *, an,d ·  fupy �iating surface is brought into action, and af-.e� JI,S __ y as next F�W. Ascension. These gentlemen are 'of the higl:test ;pro- .� . � water in the thin, porous pans, themselves 
f . 1 t d' th •. �t. '�" -'. n+-� dl t eSSlOna s an mg, so at it is of interest to �w � �  .akiN In ... '� •• II �Jae .......... �M jl8. a ors . .  
that this honor was conferred for their labol'lil for hu- - " Iee p ..... ., 9� .. ... , •. _. � .pf the natural-ice "farms" of Bengal produce 
manity 'rather than for their intellectual at�me,nts. u ,J., �, . " in a ",le, night over ten tons of ice, employi.!lg 300 
The presiding omcer was the Hon. Elbert H. Gary, Ut �. �dia, where �_�� �.� the �- � ;Of all sizes and ages ; . and the early morni\lg 
chairman of the United States Steel Corporailiqnr .and � � . aIl the � be :�� .� a.re four· . .or . �g of the ice by these lithe gentry darting 
the other speakers were the Rt. Rev. Henry C. l"'..o.tter, 4i� .�. o f  the �N� t8 �  � .  one of the' few animated scenes worth noting 
M,r. J,ohn La Farge, Mr. W. D. Dickson, Dr. W. H. tiis .�� <althouP ��r

. 1l1l'.Jg; � ,,,, ,�- in __ �anges 'region. 
�olman, and Dr. Josia� Strong. There W¥(l ab9ut ,�s, _� � ,pde to 'pPQdlU*l �Y tQtl�q.f i.ce � . tme  . ,�:�ove observations were made -by the writer on 
250 gathered to greet the three guests of h." who �.. _ . ��,� during journeyings .in the Ganges delta ovet" 
were presented by their sponsors, and w;t$�;:rem(ed 1¥ � in �$ � ioe Als �. �, �# �, '. � :iYears ago ; and for wide extended , and exhaus-
with appropriate remarks concerning the �e :war ,.,ad .� and tUe. � is pMCl-utl!llJl ,tll la�_,j� ,� �'Y', � on the . subject, with elaborate temperature 
which they and their associates are wagii:t�,�_ , :th/3  t.-.erature, �, � �r . , Jlfi lf,eg. or JO ___ �. �. i;he reader may refer to the Journal of -the 
industrial accident and disease. Some of t�;;;� . , �e t�!7 con�.�t. 'The : �d. � :� : .s� .ociety ( Kalikata : the Institute ) ,  Vol. 2, p. 80 
mentioned . were really appalling. Over fifty:� • .  :�::'-1iitl;tlll\ctive � .ill � �a.i4� .� . etc. ; .  We> to the painstaking papers of Dr. Wise, 
more lives are lost in America by accideht, �,�r, � � plll'�. bY �, �tfm;t -"' . �,48-· ", ,,llneral, British army (idem. )  Up to a few 
than were lost in the Russo-Japanes� war. Dr,: SitP9ng : ,;Jl.or� ijtL� �;� � Ib,_i' ithJIi -¥l, tJ:l9r -Iil;L:, � g), this method formed the main fce-supply of 
stated that in the years 1900 to 1904, 80,000 _�'li�eS' "fi; Jiot ,e��, if Ci� i" . .-em_ .� JthI! '  �; but the Introduction of m9dern ice-prbduclng 
were lost in this country through accidents <than' In - forming of the ice, -.-aIi 11 few '  � It1mlae8 lHwl � _ largely relegated the industry to purely 
the whole course of the civil war, including the casual� "the wind,'; 'and "keeping the earthly heat .town." Yet local requirements. Some sections of our southwestern 
ties on both sides. Mr. Martin called attention t<t the this same Ice-forming proeus has �R uttllecl in States, remote froni ice-plants, might during a certain 
fact that the museum was now being rapidly put into Indasla since the ages tbat aTe , "lost in the night of period of the year be found suitable for this naturai. 
shape, and that a part or ' it had been Bet aside as an in- time," and' all with a scientific observation and accuracy ice production. 
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SprInklers In Large Budc1lIig8. 
To the Editor of the SCIENTIFIC AMERICAN : 

After reading the ,( article "Winter Fires" in your 
issue of the 11th instant, will you not kindly give 
this letter a chance to be criticised by your able fire 
fighters ? 

A law should be enacted that every business build­
ing be equipped on the ceilings of each floor with per­
forated pipes running the width of the ceiling and 
about six feet apart. These pipes to be controlled by 
a valve at each floor, to be operated by the occupants 
of the building. At night a valve should be Idcated 
near a window on first fioor for the flremen to reach. 

The present automatic sprinklers have the fault 
that a fire is obliged to reach considerable headway 
before the heat reaches the sensitive valve. 

A large tank on the top floor fitted with chemicals 
could be very effectively released upon a fire at the 
start through a similar system of pipes. The saving 
to the city of fire engInes would be materially reduced 
were such a law in effect. I humbly submit this letter, 
and court criticism on it from persons who are compe-
tent to do so. FREDERIC BRADLEE ABBOT. 

Sharon, Mass., January 15,  1908. 

A Cause oC the Deralllllent oC Trains. 

To the Editor of the SCIENTIFIC AMERICAN : 

Has it ever occurred to you that the mysterious de­
railment of trains, of which you speak in the SCIEN­
TIFIC AMERICAN , might be owing to the shortness of the 
four-wheeled truck frame in almost universal use, as 
compared with its width upon the tracl{? And this is 
true of any truck of four wheels pushed or pulled by 

or trom a center pin or kingbolt. 

' To illustrate : Anyone familiar with mechanics 
knows that a two-wheeled truck moved by the center, 
whether on rails or a highway, has a tendency to 
twist itself about, until it maY .be dragged by its longer 
axis. In four-wheeled trucks this twisti'ng or swivel­
ing shows itself mitil the distance between the axles 
is greater than that between the rails, when real sta­
bility begins ; and as the axles are moved farther and 
farther apart, such stability continuallY increases till 
in the six-wheeled truck, or the four-wheeled one of 
equal length, we flnd the wheels traveling smoothly 
with little tendency to climb the rail, whether the 
track be straight or curved. 

It will be found that tender trucks are the shortest 
of all, for they are necessarily more crowded, and 
they are often much shorter than the distance between 
the rails, and it is well known that derailment. of 
tender trucks is of more frequent occurrence than 
that of others, though partly owing no doubt to the 
light weight of the tender at the end of a long run, 
when the wheels are not held so firmly to the track. 
This swiveling tendenw becomes very great in round­
ing curves or changing from one curve quickly to an­
other. There is no doubt that the swiveling or wedg­
ing of a short truck may often account for a broken 
flange, in which case the trouble is ascribed to a broken 
wheel alone, when the shape of the truck frame itself 
is directly responsible. 

Is not this explanation entitled to credence, in a mat­
ter not otherwise capable of explanation ? 

GEORGE S. PAINE. 
Winslow, Me., December 23, 1907. 
[It is highly probable that the shortness of the 

four-wheeled truck has been a contributory cause, if 
not the actual cause of many derailments. We have 
always favored a longer wheel-base for trucks. The 
four-wheeled trucks on European railways are notice­
ably longer than they are on our roads.-En.] 

• • • • • 
Audubon the OrigInal " Nature Faker." 

To the Editor of the SCIENTIFIC AMERICAN : 

A friend of 'mine who has a penchant for historic 
research along the lines of natural science, recently 
brought to my notice an interesting article on the 
habits of rattlesnakes by the great naturalist Audu­
bon. This article was published at Philadelphia in 
1828 in Vol. ii. of the Journal of the Franklin Insti­
tute, edited by Thomas P. Jones, M.D., Superintendent 
of the Patent Office at Washington and formerly pro­
fessor of mathematics in the Franklin Institute. 

The following is a part 'of Audubon's essay on the 
habits of rattlesnakes : 

"The power of fascination gratuitously ascribed to 
most snakes by theoretical naturalists, has so long 
riveted the attenthm of all persons inclined to think 
on the subject, but without the means of judging for 
themselves, that the following fruits of many years' 
observation, in countries where, snakes abound, will 
not, I hope, though adverse to the supposed power of 
fascinating, be 10Qked upon as destitute of interest. 

"Rattlesnakes in particular appear to have acquired 
their chief fame from this supposed charm. I shall, 
therefore, draw your attention more directly to the 
habits of that species, and begin by enumerating the 
;many 'real and ' extraordinary faculties bestowed , upon 
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it. These consist in swiftness ; in powers of extension 
and diminution of almost all their parts ; in quickness 
�f sight; in being amphibious ; in possessing that won­
derful and extraordinary benefit of torpidity duiing 
winter, and Iong-continued abstinence at other peri­
odS, without, however, in the meantime lOSing the 
venomous faculty, the principal means of their de­
fense. I s'lmll proceed to elucidate, by well-authenti­
C!ttOO examples, all those different faculties. 

"Rattlesnakes hunt and secure for their prey, with 
ease, gray squirrels that abound in our woods ; there­
fore they must be possessed of swiftness to obtain them. 
Having enjoyed the pleasure of beholding such a case 
in full view in the year 1821, I shall detail its circum­
stances. WhiI'st lyin0' on the ground to watch the hab­
its of a bird which was new to me, previous to shoot­
ing it, I heard a smart rustling not far from me, and 
turning my head that way, saw, at the same moment, 
a gray squirrel full grown, issuing from the thicket, 
and bouncing off in a straight direction, in leaps of 
several feet at a time ; and not more than twenty 
feet behind, a rattlesnake of ordinary size pursuing, 
drawn apparently out to its full length, and sliding 
over the ground so rapidly, that as they both moved 
away from me, I was at no loss to observe the snake 
gain upon the squirrel. The squirrel made for a tree, 
and ascended to its topmost branches as nimbly as 
squirrels are known to do. The snake performed the 
same task considerably more slowly, yet so fast that \ 
the squirrel ' never raised its tail, nor barked, but eyed 
the enemy as he mounted and approached. When 
within a few yards, the squirrel leaped to another 
branch, and the snake followed by stretching out full 
two-thirds of its body, whilst the remainder held it 
securely from falling. Passing thus from branch to 
branch with a rapidity that astonished me, the squir­
rel went in and out of several holes, but remained in 
none, , knowing well that, wherever its head could 
enter, the body of his antagonist would follow ; and, 
at last, much exhausted and terrified, took a desperate 
leap, and came to the earth with legs and tall spread 
to their utmost to ease the fall. That instant the 
snake dropped also, and was within a few yards of the 
squirrel before it had begun to m:!J.ke off. The chase 
on land again took place, and ere the squirrel could 
reach another tree, the snake had seized it by the 
back, near the occiput, and soon rolled itself about 
it in such a way that, although I heard the- cries of 
the victim, I scarcely saw any portion of its body. So 
full of its ultimate object was the snake, that it paid 
no attention to me, and I approached it to see in what 
manner it would dispose of its prey. A few minutes 
elapsed, when I saw the reptile loosening gradually 
and opening its folded coils, until the squirrel was left 
entirely disengaged, having been killed by suffocation. 
The snake then raised a few inches of its body from 
the grou�d, and passed its head over the dead animal 
in various ways to assure itself that 1ife had departed ; 
it then took the end of the squirrel's tail, swallowed 
it gradually, bringing first one, and then the other of 
the hind legs parallel with it, and sucked with great 
difficulty, and for some time, at them and the rump 
of the animal, until its jaws became so expanded, that 
after this, it swallowed the whole remaining parts 
with apparent ease. 

"This mass of food was removed several inches 
from the head in the stomach of the snake, and gave 
it the appearance of a roleau of money brought from 
both ends . of a purse tow;trd its center ; for, immedi­
ately after the operation of swallowing was completed, 
the jaws and neck resumed their former appearance. 
The snake then attempted to move . off, but this was 
next to impossible ; when having cut a twig, I went up 

, to it, and tapped it on the head, which it raised, as 
well as its tail, and began for the first time to rattle. 
I was satisfied that for some lapse of time it could not 
remove far, and that the woods being here rather thin, 
it would soon become the victim of a vulture. I then 
killed it, and cut it open to see how the squirrel lay 
within. I had remarked that, after the process of 
swallowing was completed, singular movements of the 
whole body had taken place-a kind of going to and 
fro for 'a while, not unlike the convulsive motion of a 
sick animal, as a dog, for instance, about to vomit. 
I concluded that some internal arid necessary opera­
tion was going on. This was proved when I found 
the squirrel lying perfectly smooth, even as to its 
hair, from its nose to the tip of its' tail. I noted all 
this on the spot. This over, I souglit my game again, 
and felt a great satisfaction ; but having met , my 
friend Mr. James Perry, on whose lands in the State 
of Louisiana ' I  was then hunting, and having related 
what had just happened, he laughingly said, 'Why, my 
dear sir, I could have told you this long ago, it being 
nothing new to me.' These facts, I trust, are quite 
sufficient to exemplify the faculties of swiftness and 
the powerS of extension and diminution in the rattle­
snake. In regard to quickness of sight, I have several 
times discovered a snake to be near me from a sud­
den and brisk rustling amongst the dead leaves or 
grass, 3S a vulture or forked-tail falcon was paSSing 
over the place in search of food, and by close investi-

S9 
gation discovered that some snake had made its way 
to hide under a log, root, or stene, from its winged 
enemy ; for, after being satisfied that the noise thus 
heard was produced by snakes laboring to escape 
through fear, I have remained snug and silent, and 
have seen them issue from their covert when the vul­
ture had gone by. But, further, I have frequently 
seen them move their heads sideways, looking up to 
the trees, and discovered that they were then in search 
of birds' nests ; and so watchful of the parent's mo­
tions, that, as if afraid to suffer by the encounter with 
a bird of size . and power, they made choice of the 
time w�en both parents were absent, to ascend and 
rob them eIther of the young or the eggs, if not fully 
laid and ready for incubation. Should the snake in 
such attempts be perceived by the owner of the nest, 
their cries of alarm and attack are heard through. the 
woods, and so many other birds assemble and pour in 
from all sides, that it becomes nearly impossible for 
the snakes to make good their retreat. I shall merely 
add that those battles and defeats are corroborated by 
one of our most eminent naturalists in America." 

In a later number of the Franklin Journal the fol­
lowing notice appears by the editor, Dr. Jones � 

"Just as. the editor was leaving Philadelphia for 
Washington, he was pressed for 'more copy' by his 
printer, and hastily marked some articles for inser­
tion, among which were 'Notes on the Rattlesnake,' 
by John James Audubon, F.R.S.E., M.W.S., etc. Time 
did not admit of reading the article, but it was seen 
that the writer professed to offer the 'fruits of many 
years' observation, in countries where snakes abound.' 
This with his titles, and the bold and splendid assur­
anCes which we had seen respecting the publication of 
his works, served as a password to his tissue (, e .  
falsehoods, which would have been expunged from th' 
proof, but for absence from the press. 

"We had determined to publish a notice like th8 
foregoing, when we received a note from a scientific 
friend, whose remarks are, at once, so pointed and 
correct, and so fully express our own ideas upon 
the subject, that we gladly adopt and insert them. 

" 'It is a tissue of the grossest falsehoods ever at­
tempted ' to be palmed upon the credulity of mankjnd, 
and it is a pity that anything like countenance should 
be given to it, by republishing it in a respectable 
journal. The romances of Audubon rival those of 
Munchausen, Mandeville, or even Mendez de Pinto in 
the total want of truth, however short they may 

'
fall 

of them in the amusement they afford.' '' 
A careful perusal of later numbers of the Journal 

reveals no reply from Audubon. He was probably too 
busy with other nature "romances" to reply to his 
critics. 

This is a good illustration of Solomon's wise remark 
that "there is nothing new under the sun." In this 
advanced twentieth century we had fondly hoped that 
the "nature faker" at least was a product of the Roose­
veltian age of literature ; but alas and alack!  this 
honor too was carried off by the great Audubon nearly 
a century ago. W. N. HUTT. 

Raleigh, N. C.,  December 21, 1907. 

The Telephones oC the World In 1 907. 
An estimate made on January . 1 , 1907, showed th2 

following numbers and distributions of telephones in 
the world : 
United States . . . . . . . . . . . .  5,068 ,800, or 68.5 per cent 
Canada . . . . . . . . . . . . . . . . . . .  130,000, or 1.7 per cent 
Europe . . . . . . . . . . . . . . . . . . .  2,000,000, or 27.1 per cent 
Other parts of the world . . .  200,000, or 2.7 per cent 

Totals . . . . . . . . . . . . . . . . . .  7,398,800 100.0 per cent 
These totals are of necessity approximate, for it is 

very difficult to get figures from distant parts of the 
world. In countries also where the telephone service 
is under government mLnagement the returns are apt 
to be particularly delayed in the giving out. 

From available statistics, thE) Bell companies of the 
United States gained 119 per cent in the number of 
their subscribers from the, year 1903 until 1907. In­
dependent companies in the Middle West, their strong­
hold, gained approximately 110 per cent during the 
same period. Supposing that-,their expansion in other 
fields was at the same rate, the number of "independ­
ent" stations at the beginning of the present year 
should have been between 1,800,000 and 2 ,000,000. 

. 

In Europe, the number of telephone subscribers 
doubles once in every six or seven years, a considerably 
slower rate than that in this country. However, it 
shows that the telephone is increasing in popularity 
on the Continent with reasonable rapidity. 

Germany, at the commencement of the present year, 
had 678,855 telephones in use, Great Britain 481,018. 
All told, however, there were in use in Europe, with a 
population of nearly 425,000,000, but 40 per cent as 
many telephones as in the United States, with a popu­
lation in the neighborhood of 85,000,000. 

• I . ,  • 
In Sweden, ninety-seven works were iIi operation 

during 1906 for the production of forge iron and steel. 
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TJIE BEl1TBBDAJIL ATTAOK ON on NAVY. 

II. ARE OUR SHIPS INFERIOR TO THOSE OF THE LEADING 
FOREIGN NAVtES? 

Replying in our last issue to the charge, that . the 

supposed fauits in the warships of the United States 

navy are due to the fact that the designing of these 

Scientfftc American. 
... e te have any value, mUlt be referred to IOme eoa· 
mon standard, comparlson being made only between 
ships of the same date and the same displacement, 

snd all questions of draft; freeboard" height of guns, 
etc., being referred to some common waterline. The 

broad underlying fallacy which vitiates not merely 
Mr. Reuterdahl's arti· 
cle, but the whole of 
the campaign of criti· 
cism of the past few 
months, is that this 
essential principle has 
been largely ignored. 

Diagrams Showing Variations in Freebo.rd and Waterline. 

1. SUBMERGED ARMOR 

BELTs.-Mr. Reuterdahl 
states that "of all our 
battleships, n o t  0 n e 
shows the main armor 
belt 6 inches above the 
water when fully equip· 
ped and ready for sea." 
As a matter of fact, our 
ships, if we include 
t h o  s e now building, 
show from . 18 inches to 

Mr. Reuterdahl says we have built ou; ships " with submerged armor " and with insufticient freeboard. 
The freeboard (height of top deck above water) and the position of the armor belt will depend on the draft. 

Between full load on leaving for a cruii!e and light load 'on returning to the navy yard, there w lD be a 
dtil'erence of several feet in the height of a ship and its armor above water. For convenience In ststlng dlmen· 
sions, llil navies measure from the " mean " or " normal " draft. Mr. Reuterdahl's article Is misleading 
because he apparently bases his lIgures for the United States navy on an excessive full load, and for foreign 
navies on the normal load. 

. 

.9' ROLL 01' VESSlt lIIirli 'tI�O'  /'fAIN ARMOR 'IlELr 
" 0' IJU .W All' IJ!IT ".DYC ItO"/'tA L "'AT£R LIII£ 

11 feet 6 Ineh. of thick armor above the waterIlne 
when fully equipped. Because . the waterline of a ship 
must change with the amount of load she has on board, 
it is necessary to have some fixed datum to which her 

displacement, draft, freeboard, etc., may be referred. 
This datum, in our own and the British navy, is known 
as the mean or norinal waterline. It is the level at 
w,hich our ships float, when they have about two·thirds 
of their ammunition and stores and about 800 or 900 
tons of coal aboard ; and it is at this draft that the 
ship is required to

' 
make her swcifled speed during 

the government trials. Thus, in the case of the "Ver· 
mont," whose designed normal or mean draft is 24 feet 
6' inches, the top of the armor belt at this draft is 4 
feet . 3 inches above the waterline, and in this condition 
she is carrying two-thirds of the full supply of ammu· 
nition and stores and displaces 16,000 tons. At the de­
signed full·load displacement, she displaces 1,660 tons 
more. ' It takes 63.14 tons to sink the "Vermont" one 
inch deeper in the water, and hence the

' 
addition of 

1,650 tons will add 26 inches to her draft. Hence, at 
full·load draft the . top of the belt would be still 26 
inches above the water. Similarly, the "Maine" in· 
creases her draft, from normal to full·load displace­
ment, by 20 inches, leaving 22 inches of the main belt 

-8P RDn ., VEIUl It'/TH (D!IJ' ItA/N AIlIfIJII .�I.T 
":0' .lIltlll'AIIIJ 4:0" A� KMIW. WAmt"... 

ships is confined to a particular board and · certain 
bureaus, and that the sea·going officer has Uttle to 
say aboilt the matter, . we proved conclusively that, so 
far from his being ignored, the sea-going officer has 
been in the majority on the various Boards which 
have determined the leading characteristics of our 

vessels. We showed that our ships, and particularly 
those built since the Spanish war, embody the ripe 
experience of the ' ablest men in the virious branches 

of the naval service. Yet we are asked by Mr. Reuter­
dahl in McClure's to believe that "the ships of the 
battle fleet of the United States are in exactly the 
same condition as the Russian ships at Tsushima" ; 

that the guns, mounted at low elevation, protrude 

from yawning gun ports, into which volumes of water 

will pour in a seaway, and through which shells will 

enter and burst, killing the gun crews, cutting the 

ammunition hoists to pieces, and blowing up the maga­

zines ; that the ' whole of the thick armor belt is 

generally below the waterline, and that shells would 

blow in the thinly·armored sides above the submerged 

belts ; that our ships are without torpedoes and torpedo 

tubes, and without suitable guns to fight off the 

enemy's destroyers, and so forth and so on-the up· 

shot of it all being that our navy is in no condition 

to go to war, and therefore, we suppose, must be 

considered as of practically no consequence at all. 

In the present article we will take these charges 

seriatim, and show that, generally speaking; they are 

either gross exaggerations, or have no basis whatever 

of fact. 

The Peril of Raising the Belt. 

It has long been recognized amoqg naval experts, 
that nIl criticisms and cOIDparisons of ships, if they 

The Wide and Hf'3VY Belt of U. S. s. 
" South Carolina ;; and " Michigan.' 

Mr. Reuterdahl says : · " The 'Unlted states has lI·ve big 
battleships now building, not mw of them, in spite of the 
continual protest of our sea-going ofticers, wah its matn helt 
above the waterl·lne." (Italics are ours.) The facts are : 
The lower belt of the " South Carolina " is 8 feet· 0 inche. 
above the water; Above this is another belt 10 inches to 8 
Inches thick, thus dording a belt amidships of an average 
th1cImess of 10 inches and 1� feet wide. Two others, 
.. Delaware " and " Sonth Dakota," have similar protection. 
The lIfth ship, " New Hampshire," Bas a 9-lnch belt, 4 feet 
8 inches above water. Above tNs is 7·lnch armor, 16 feet 
wide, which is as thick or thicker than main belt of the 
12 Brltl8h battleships of the " Canopus " and " Duncan " 
c18ll8e8. (See diagram on adjoining page.) 

Mr. Reuterdahl says : "Meanwhile the United States makes no movement to raise its waterline armor to where it should be." 
The United States makes no movement to raise its waterline armor, because to do 80 would be to Invite disaster. A low belt would not 

expose. the nnarmored bottom linder conditions of roiling in which a high belt would expose four feet of it. A shell entering above the belt 
would burst in the email compartments of the berth deck, where the Inflow of water would be limited. A shell entering below the belt 
would flood the big boiler or engine rooms or explode the magazines. 

I .. . � I 
1 I 
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Midship Section of the " Maine." 

Mr. Reuterdabl speaks of " the lowness " (low freeboard) of 
American ships; the " bows " of . some of the latest of 
which " are only abont eighteen feet above the waterline " ; 
the " forward decks " of others ., sixteen feet higll. " 

The above section of the "Maine " is representative of ships bnllt 
since the Spanish war: It shows the normal freebOard to be 
19 feet amidships ; forward It is 19� feet. Mr. Reuterdabl 
says : " The constructor's plans were made to have from 12 
to 80 Inches of the armOl' belt ont of watsr when each vessel 
makes her trial trip." A preposterous statement, as the 
engraving above and the following lIgures show. The de· 
signed height of top of belt on trial trip (normal draft) was 
as follow8 : " Kearsarge," 8 feet 6 .inches ; . •  ' Alabama," 3 
feet 7 Inches ; " Maine," 8 feet 6 Inches ; " Virginia," 8 feet 
o Inches ; " ConneCticut," 4 feet S Inches ; " Idaho, I t  " feet 
S inches ; " South Carolina," 3 feet 0 iAo .. 

above the water at full load. In preparing for a cruise 
like that to the Pacific, however, a large amount of ex· 
tra material is taken aboard, and the last pound of coal 
iJ crowded into the bunkers. One of the battleships 
now on the Pacific cruise, in addition to spare propel. 
ler blades, anchors, etc., carries an extra crankshaft 
for her engine. But even with this added load the 
ship in question showed her belt above ilie water· 
line. 

� There has been altogether too much wild talk about 
submerged armor belts, and its absurdity is evident 
when it is brought to the cold test of facts and fig· 
ures. .A. naval officer recently assured the writer 
that the "Virginia" not long ago started from ' a navy 
yard with the top of her ' belt 2 feet below the water. 
Now, in dissecting this statement, we find that at nor· 
mal load, when the "VIrginia" displaces 15,000 tons, 
this mark is 3 feet above the wateri so thai according 
to our informant she must have sunk 5 feet or' 60 
inches below her normal draft. It takes 60.96 tons to 
sink . the "Virginia" one inch ' below her normal draft . 
Therefore, to get her belt 2 feet below the water she 
must have taken on board ' 3,657 tons dead weight, 
and her. dispbcement must have been 18,66'1 tons, 
700 · tons greater than that of the huge British bat­
tleship "Dreadnought." This is a fair sample of 
much of the absurd talk that has been indulged in 
dpring the past three months on this question of sub­
merged armor belts. 

Furthermore, evert if the belts 
. 
were submerged, 

which they are not, when our ships start out to find 
and fight the enemy, the consumption of coal, pro­
visions, water, etc.,  would bring them up several 
inches a day, and, by the time they met the enemy, 
it is

' 
probable that they would be floating not much 

below their normal draft, with several feet of the belt 
above water. 

2. Low FREEBoARD.---.Mr. Reuterdahl has much to 
say about the "lowness" of American ships, and he 
would have us . believe that the forward decks are 
much lower than those of foreign ships. He says: 
"AU" (the italws are ours) "modern battleships In 
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foreign navies have forward decks about 22 t. 21 
feet above water." We have no space to consider 
the various foreign navies in detail, and in this reply 
we will confine ourselves to the _acknowledged leader 
of them all, the British navy. What are the facts ? 
With one single exception, the "Dreadnought," th_ere 
is not a British battleship in commission with a for­
ward deck 28 feet above the water, all the other 
modern battleships being, like our own, three-decked 
ships, that is, having' a berth deck, gun deck, and 
main or upper deck above the protective deck ; and 
the height between decks being about the same for all 
ships, viz., from 7 feet 6 inches to 8 feet, it follows that 
the height above normal waterline is approximately 
the same. ' As a matter of fact, on several of our ships 
the height between decks is greater than on the 
British ships, and the freeboard is correspondingly 
greater. The two photographs herewith shown of the 
"King Edward" and the "Vermont," selected because 
the ships are of about the same date of design, show 
the "Vermont" to have actually a foot more free­
board on the same normal flotation line. The "draft 
marks" (figures painted on the side ) on the "King 
Edward" clearly indicate the position of the normal 
waterline for her known normal draft of 26 - feet 
9 inches. 

This Shows Superior Side Armor Protection of United States Ships. 

3. "BROADSIDE GUNS USELESS IN A SEAWAY."-The 
question of freeboard is intimately associated with 
that of the height of guns above water. ,.Though we 
have not at hand the figures of freeboard of the 
British ships, the low elevation of brol!-dside batteries 
on certain crack British ships as compared with our 
own, proves conclusively that their freeboard must 
generally be considerably lower, and not, as Mr. 
Reuterdahl J3tates, considerably higher, than that of 
our ships of the same date. Therefore, all his pictorial 
description of the trouble our turrets and broadsides 
would encounter when steaming in a seaway, may 
be relegated to that land of fiction to w,hich so much 
of this article belongs. 

, Mr. Reuterdahl sl.ys of the ships of the United States , navy : " When fully loaded for sea., practically the whole of the ship's waterline belt is 
nnder water. Above this is a thinner armor, which can be pierced by heavy shells." On the same page he says : ..  The British . . . .  hnve 
always raised the armor they considered vital many feet above the water." Testing this statement by a comparison of the United States " Maine" 
with the British " Glory '" and " MontagUe," we find that whereas the American Ship has side armor frolJ1 11 inches to 6 inches · thick, and 23 
feet wide" the 12 British ships of the same period have only 6-inch and 7-inch armor, 14 feet wide. Moreover the " Maine's " Krupp armor 
has 25 per cent more resisting power for equal thickness than the " Glory's " Harvey armor. Hence compared with the " Glory," the " Maine " 
has side armor 1� to, 7� inches against 6 inches thick, and it is 9 feet wider. 

Not only would "one-third of our guns" not be "use­
less in a seaway," but the muzzles of the guns would 
be clear of the . water when the eight battleships of 
the "King Edward" class and the two battleships, 
"Swiftsure" and "Triumph," to say nothing of the 
four armored cruisers of the "Drake" class, would be 
rolling theIrs under. 

We have always been a great admjrer of (Mr. 
Reuterdahl's marine pictures ; and one of the chief 
elements of their charin, for the writer at least, is 
their

' 
freedom of treatment. The trouble with the 

present article is that the artist has carried this free­
dom of treatment into a field from which it ' should 
have been most rigidly excluded. The statement 
that "broadside guns of foreign battleships and 
cruisers are, generally speaking, twice as high as ours, 
and many of them three times as high," would be 
startling indeed if Jt were true. As a matter of fact, 
our broadside guns are as high as the similar broad­
side guns in the German and 

-
Japanese navies, and, 

as we have seen, are from 2 to 41h feet higher than 
those in some of the finest modern battleships and 
cruisers of the British navy. 

The question of giving ships a lofty freeboard is ' 
not as simple as Mr. Reuterdahl seems to think. To 
add a forecastle deck, raising the freeboard from 20 
to 28 feet; means the addition of an enormous weight, 
and, on a given displacement, involves heavy sacri­
fices, either in guns, armor, speed, or coal supply. 
Grave questions of stability are also ' encountered. 
We hear much in this controversy about' the high 

freeboard of the French ships. As a matter of fact, 
there are two schools of design : the French, favoring 
lofty freeboard, and the British, American, Japanese, 

Height of United States and Foreign Guns Above 
Water, -

Mr. Reuterdahl says : " The broadside guns of foreign battleships and 
'cruisers are, generally speaking, twice as high as ours, and many of 
them are three times as high. " How grossly this is in error is ,shown 
by the above diagram, ba&oo on an article and drawing in London 
Engineering of January 15, 1904, discussing the height of British gnns. 
We have added the 7-inch gnns of tbe " Connecticut." So far from tbe 
'foreign broadside gnns being H twice " or " thrice " as high as ours, the 
facts are that on these fourteen crack British ships they are several feet 
lower. 

and to a less e){tent the German, favoring a 20-foot 
freeboard. The British, of Whom Mr. Reuterdahl mis­
takenly gives the impression that they have several 

Section Through l 3-inch Turret of " Kt>arsarge," Showing 
Vertical , }'ront Wall and Large Ports. 

Courtesy of McClure'S Magaziue. 

The }'orlVard Turret Ports of the " Kearsarge." 

Mr. Reuterdahl says : " The opeuings above and below the 
!!nns in the turrets of these ships are ten feet square." We hnve drawn to scale in white lIues upon the engraving an 
area H ten feet square." Further comment is unnecessary. 

Section Through 1 2-inch Turret of " Maine," Showing 

Inclined }'ront Wall and Small Portf;l, 

The earlier turrets of all navies had vertical front walls, necessitating deep openings 
to allow the gnns to be elevated and depressed. ' When Inclined front walls came 
to be used, the armor �as brought close to the trunnions of the gun, enabling tbe 
opening to be greatly reduced. See front page engraving, The large ports are 
not an error. They are II mechanICal necessity of the vertical wall turret. 

THE REUTERDAHL ATTACK ON OUR :NAVY A:NSWERED. 

28-foot freeboard ships, were pontent with 20 feef. 
until the great length of the "Dreadnought" com­
pelled the addition of a forecastle deck to give her 
good sea-riding qualities. All this talk about flooded 
turrets and broadside guns useless in a seaway is 
no more, and not as much, applicable to our own 
navy as it is to the others of the same school. The 
battle of Tshushima was fought by Japanese ships 
of the same freeboard as our own, and in weather 
that was described in Admiral Togo's report as 
"rough.; ' But we have yet to hear that the Japanese 
broadside guns were "useless in a seaway" ; and , our 
broadside guns are as high, if not higher, than 
theirs. 

4. POOR PROTECTION FOR GUN CREws.-Mr. Reuter­
dahl's imagination never leads him so far away from 
the facts, as when he comes to speak of the, poor 
protection for gun crews due to over-large gun ports 
and the poor subdivision of the broadside batteries. 
The story of the "enormous" turret ports of the "Kear­
sarge" and "Kentucky," and the pathetic incident of 
the "painted wooden canvas screens" has been retailed 
to the public ad nauseam. As a matter of fact, these 
turret ports are large, only in comparison with the 
naturally smaller ports which appear in turrets using 
an inclined face of the character shown on our front­
page engraving. The "Kentucky" and "Kearsarge" are 
pretty old ships, as things go nowadays ; for their de­
signs were prepared some thirteen years ago. The tur­
ret ports were no larger than the necessities of the 
type of gun mount used at that period demanded. The 
fronts of the turrets of the "Alabama" class, which 
followed the "Kearsarge," are inclined, and the ports 
are proportionately smaller. It is an abuse of the 
ethics of fair criticism to keep ringing the changes on 
the supposed 'poor design of this out-of-date ship, with· 
out making any reference to the fact that in all of 
our later ships the ports have closed in on the guns 
until the protection is ample. Mr. Reuterdahl is so 
fascinated with these "yawning gun ports" that appar­
ently he sees double, if not quadruple ; for he tells us 
that "the openings above and below the guns in the 
tarrets of these ships are 10 _ feet square" !  Were this 
indeed the case, there would be not one square foot 
of the port plate left, and the Empire State Express 
could drive bodily into the turret without let or 
hindrance. Well

' 
might "the service journal, the 

Navy," say that "these ships are n'ot fit for service in 
battle line against a really modern vessel." In his 
search for .further proof of poor protection for our 
gun crews, Mr. Reuterdahl goes back to ships that were 
authorized from twelve to seventeen years ago, and 
speaks of the broadside guns which. "stand glowering 
from unprotected or badly protected openings as wide 
as double doors" ; but he omits to state that most 
foreign ships of the same date used the same wide 
ports, and that many of them, notably in the British 
navy, mounted their Guns in the open with nothing but 
shield protection. So also he states, by implication , 
that there is no attempt at isolation of the separate 

,proadside guns from shell fire on eleven of our battle­
ships, upon which, as a matter of fact, special screen 
protection has been carefully provided. 

5. THE OPEN SHAFT TO THE MAGAZINE.-That, Mr. 
Reuterdahl's criticisms of the open shaft, or well, lead­

ing down from the turret guns to the handling rOOm 

below is well made, is proved by the fact that what is 

known as the interrupted hoist, with a floor cutting off 

the upper from the lower part of this shaft, is being 

installed on our latest ships. I t  is only fair, hpwever, 

to bear in mind the considerations which led to the 

adoption of the present type of holst. In the first 

place, at the period when it was designed, our ord-



nance officers were anxious to avoid a very serious 
defect which existed in many foreign ships, and notice­
ably the British, namely, that the loading could be done 
only in one position. That is to say, if a ship were 
firing on the broadside, her turret guns would have 

Scientific Alnerican 
this question has been "seesawing" for several years, 
according as the speed and range of the torpedo, or the 
range and dealiness of armor-pieI;cing gun fire, have 
been . in the ascendency. In 1903 the General Board, 
speaking on this question,  said : "The range, speed, 

Battleship '� Vermont." Displacement 1 6,000 tons. Designed 1902-3. 
The " Yermont " is here shown steaming out for her trial trip at the normal contract draft of 24 fC'et 6 inches. Her broadside gnns are not 

aboard, but she has taken aboard sufficient water ballast to bring her to the normal waterline. In this condition she shows 19 feet of free­

board amidships . and 20 feet 6 inches forward. The ports of the broadside gnns are 15 feet above water, and the top of her belt is 4 feet 3 
inches above water. At the official " full load displacement, "  when the ship is equipped ready for sea, the top of belt.will be still 2 feet 

1 inch above water. Yet Mr. Reuterdahl says : " Of all our battleships, not one shows its main armor-belt six inches above the water, 

when fully equipped and ready for sea. " 

to be swung back to the axial position for loading to 
bring the 'breech in line with the loading tray and ram­
mer ; an arrangement which entailed a great loss of 
time and a slow rate of fire. Our officers designed a 
hoist which rotated with the gun and its carriage, and 
brought the ammunition direct from the handling room 
to the breech, no matter .on what point of bearing the 
gun was laid. This, of course, necessitated an opening 
direct down to the handling room. In its later form, 
the hoist was given a high speed of 600 or 700. feet a 
minute, and it is believed to give a more rapid serv­
ice and enable a faster rate of fire to be obtained, than 
is possible with the big guns ·of other navies. The 
hoist gave great satisfaction, and no complaints were 
heard until the .introduction of smokeless powder de­
veloped the danger of " flarebacks." To meet this dif­
ficulty, the Ordnance Bureau p,rovided gas-ejectors for 
blowing the combustible gases out of the guns before 
the breech was opened, and stringent regulations were 
laid down to prevent crowding of ammunition up to 
the gun in the effort to obtain rapidity of fire at target 
practice. Later, an intersecting floor of steel was 
placed at the mid-height of the turret shaft, with an 
automatic shutter, which lifted as the charge passed 
through and then fell by its own gravity, shutting off . 
the handling room from the turret. With a. view to 
shutting off the ammunition room from the handling 
room floor below the turret, the doors to the ammuni­
tion room are provided with circular hinged shutters ,  
and the instructions a r e  that these shutters shall b e  
closed except when a charge is passed through them. 
Now, it is well known in the navy that, in the zeal to 
secure good target records, these safety devices have, 
at times, been rendered inoperative ; and it is a fact 
that much of the loss of life in the target practice 
accidents of recent years would have been avoided, had 
the safety devices been fully utilized, and the instruc­
tions for safeguarding the powder been strictly fol­
lowed. There is one feature in which the hoisting 
gear of our turrets is subjected to unjust comparison 
with that of foreign battleships. The impression may 
be gathered from Mr. Reuterdahl's description that 
every foreign battleship has an independent ammuni­
tion hoist, with track, ammunition cars, and cable com­
plete in itself. This is not the case. There is but a 
single cable, and the auxiliary gear consists of a hand­
.operated crankshaft geared to the motor shaft which 
drives the one cable.  Should the motor be short-cir­
cuited or otherwise injured, the driving shaft can be 
hand-operated, but, of course, at only a slow speed. If 
a shell fragment should cut thiE! cable on a foreign 
ship, the whole hoist would be immediately put out of 
business, and the turret would be just as completely 
disabled as our own. 

and accuracy of torpedoes have so greatly increased 
within the last year or two, that at the present time 
the torpe�o may be considered a '\lOeapon of offense to 
be seriously reckoned with up to 3,000 yards, and even 
more. Since gun fire, in order to result in a decisive 
action, must be delivered at a range not greatly ex-

Deck Plan of " Maine," Showing Armor Screens.' 
Mr. Reuterdahl says : .. In none of our ships afloat, except

' 
only the five 

of latest design, is this principle " (isolation of individual gnns against 
bursting shel1s) " observed. " This is a gross error. The facts are that 
all the� ships of the � ' Alabama," H Maine " and .• Virginia " classes, 
eleven in al1 , do have such protection in the shape of armor screens be­
tween the gnns, as shown in. ao:,ve plan. 

ceeding 3,000 yards, it follows that the tactics of fleet 
actions will hereafter be influenced by the presence Qr 
absence of torpedoes." Since that op,inion was giVen, 
the battle range has increased from 3,000 to 8,000 or 
even 10,000 yards, as witness the remarkable shooting 
up to 9,000 yards made by our own "Connecticut" dur­
ing the past summer. At such ranges the torpedo be­
comes an incumbrance, and the space occupied by the 
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submerged torpedo room may much better be given up 
to coal or stowage. 

In concluding this answer to the criticisms of Mr. 
Reuterdahl's article and to the general campaign of 
criticism by which it was preceded, we wish to state 
that the SCIENTIFIC AMERICAN has based its statements 
uron facts which are either of its own knowledge or 
gathered from public government documents. We be­
lieve that after a careful consideration of the facts ' as 
here presented" the general American public will agree 
with us that our navy stands second to none in the 
general efficiency of its ships. 

There is one feature, however, in which our ships 
are superior, and often greatly superior, ton for 
ton, to the ships of other navies. We refer to the 
exceptionally heavy armament which they carry. 
Since the days of tlIe Revolutionary war, it has been 
our aim to mount upon our ships heavier batteries than 
were carried by foreign ships of corresponding size ; 
and to this policy very largely have been due our most 
brilliant victories, p!,!rticularly where single ships were 
engaged. That policy has been steadily followed in 
the creation of our new navy, whose birth may be dated 
from the year 1883.  Although Congress has persisted 
in the most unreasonable practice of stating what the 
displacement of the ships shall be, the Department has 
succeeded in equaling the foreign ships in speed, pro­
tection, and coal supply, and at the same time has 
greatly outmatched them in the weight of the arma­
ment. 

• • • • 
A Tllllber Fallline Predicted In Tw-enty Years. 

Gifford Pinchot, the government forester, made the 
declaration, on the return from a six months' inspection 
trip, that "in twenty years the timber supply in the 
United States on government reserves and private 
holdings, at the present rate of cutting, will be ex­
hausted, although it is possible that the growth of that 
peri od might extend the arrival of the famine another 
five years."  Mr. Pinchot urges that the magnitude of 
the danger should not be underestimated, for every 
man, woman and child in the country would be affected 

, by such a ·  famine. Although about one-fifth of the 
forest area of the country is made up of government 
reserves, attention is called to the fact that the gov­
ernment does not control a '  corresponding fraction of 
the timber supply, because the government lands are 
not s o  good as those owned by private owners. Money 
is to be asked for to extend the forestry service, and 
to push the work of reforesting the denuded timber 
lands, although it is claimed to be utterly beyond the 
powers of the service ' to meet the situation and prevent 
serious trouble. An effort-,will be made to protect the 
Appalachian forest and promote the growth there. 

The State forester of California has advocated a plan 
that is being watched with much interest. In that 
State, under the police power, the forester is attempt­
ing to protect the watersheds and to prevent private 
owners from devastating these lands in a manner that 
will injure the irrigation of lands lying belOW. Figures 
have been produced to show that at the present in­
crease in the value of timber land, the ' owners of such 
property are making more by letting the timber develop 
than they would by cutting and placing the money out 
at interest. 

6. LACK OF .TORPEDOES AXil DESTROYERs.�We are en­
tirc1y in agreement with Mr. Reuterdahl in his belief 
that our �eakness ih torpedo-boat destroyers is a dis­
tinct menace to the efficiency of the navy. Congress 
should make liberal appropriations for ships of this 
type, which should ' be of not less than 750 tons dis­
placement, and 30 to 32 knots speed. Such boats 
should be of sufficient strength and freeboard to enable 
them to cruise with the fleet in any weather. But Mr. 
Reuterdahl is in error when he considers that the 
lack of submerged torpedoes in the ships of the 
Pacffic fleet is a serious matter. Expert opinion on 

Battleship " KinA' Edward." DIsplacement, 1 6,850 Tons. Designed 1 901 -2. 
The " King Edward," one of II c1I1SS of eight of the latest British battleships, is here seen floating light at a draft of 25 feet, as shown by 

" draft marks " ahaft of mooring buoy. We have marked the normal draft of 26 ieet 9 iuches by white lince, Her normal freeboard is 18 
feet amidships and 19 feet 6 incheR forward, or one foot 1css than thut of the " Vermont." Yet Mr. Rmiterdalil says : H All mOdeI'll battle­
ships ill foreign navies have forward decks from about 22 feet to 28 fcet above the water " 1 

THE REUTERDAHL ATTACK ON OUR NAVY ANSWERED . 
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INSECTS TKA'l' AltB BA'l'!llf. 

BY PJlBCY COLLII'I8. 
Probably few people are aware that insects, as a 

group, constitute a source of food supply for the races 
of mankind. Yet insects have been eaten from time 
immemoriat sometimes figuring as luxuries, at others 
as a staple article of diet. Perhaps the chief food in­
sect-and a very important one, too--Is tile l()(lust. 
It ' furnishes the favorite food of many numerous 
African tribes, some nations living almost exclusively 
upon its teeming hordes. Locusts have been regarded 
as luxuries from the earliest times of which any rec­
ords remain to us. In the British Museum there is 
a Nineveh sculpture showing men carrying different 
kinds of meat to some festival, and among them are 
some who carry' long sticks to which locusts are tied. 
In Athens of old, locusts and grasshoppers were sold 
in the markets, and they were then preferred as dain­
ties above the most succulent quails or the best figs. 
In the law of Moses, as set forth in the book of Leviti­
cus, we find locusts permitted as food to the Jews ; 
and to the present day, in Palestine, these insects are 
fried in sesame oil and eaten. .In Arabia' Petrea lo­
custs are dried in the suD. and ground into a kind of 
flour for cake-making. In Central Africa certain 
tribes make ' them into thick brown souP.

' 
In Mada­

gascar they are baked in ' huge jars, then fried in 
grease and .mixed with rice. In Algeria they are sim­
ply boiled in water and salted to taste. The Arabs 
grind and bake them as cakes, roast them in butter, 
or crush them with camel's cheese and dates ; but it 
is said that they only resort to this fare in years of 
famine. In southern Russia, where locusts are still 
extenSively eaten by ' the serfs, the insects are usually 
smoked in the flrst instance like fish. When re­
quired for consumption, the legs and wings are broken 
off, and the bodies are then boiled, roasted, stewed, 
fried, or broiled. 

' 

According to Mr. P. L. Simmonds, WjlO made an ex­
haustive study of strange kinds of animal food, the 
fiavor of ' locusts, while strong and disagreeable when 
raw, becomes mild arid readily disguised wl1en cooked. 
In fact, from his own experience, and that of several 
of his friends whom he induced to partake of the ' 
�are. he assures us that a broth made by boiling the 
unfledged Calopteri (a Rocky Mountain species ) for 
two hours in the proper quantity of water, and sea­
soned only witl), pepper and salt, is quite palatable, 
and scarcely to be distinguished from beef broth. 
From the same authority we learn that locusts, fried 
in their own oil, and with the addition of a little salt, 
have quite a 'nutty flavor, and are by no means un­
pleasant eating. Indeed, the flavor very quickly be­
comes an "acquired taste," and the experienced locust 
eater grows very fond of it. That a judicious course 
of locust fare is wholesome and nourishing· cannot be 
doubted, for locust-eating tribes invariably grow fat 
when the food is plentiful. Moreover, it has been sug­
gested that these insects, nicely cooked and served, 
would prove beneficial in cases of wasting disease. 

Apart from locusts, the most popular insect food 
consists of grubs and caterpillars, of which many 
species are eaten with avidity in different countries 
of the world. Few people realize that the grub of the 
common cockchafer ( Melolontha ) ,  whel). properly 
dressed, forms a nutritious and actually dainty food. 

1 

Scientific American. 
Yet such is unquestionably the case. Twenty years 
or so ago, a banquet was given at the Cafe Custoza in 
Paris for the special purpose of demonstrating the 
excellent qualities of the ver blanc, as this grub is 
called. The insects were fried to a golden brown 
color in a paste of flour, milk, and eggs ; and of the 
fifty guests present, the majority called for a second 
helping. A receipt for cooking these grubs, which 
is still extensively employed in certain 'parts of 
France, is as follows : "Roll the vers bJancs, which 

9. The Larva of the Goat Motb, the Cossus of the 
Present Day. 

are short and fat, in flour and bread crumbs, with a 
little S3:1t and pepper, and wrap them in a stout piece 
of paper, well buttered inside. Place it in the hot 
embers, \l-nd leave it to cook for twenty l:.:linutes, more 
or less,. according to the degree of heat. On opening 
the envelope a very appetizing odor exhales, which dis­
poses one favorably to taste the delicacy, which will 
be more appetizing than snails, and will be declared 
one of the finest dellcaci€s ever tasted." 

That the ancient Romans were very partial to a 
large wood-boring grub as a dainty is certain, but 

1 0. The " Ver Blanc " Occasionally Eaten as a . 
Delicacy in j1'l'ance . .  

exactly what insect this was has never yet been 
satisfactorily ascertained. The Romans called it 
"Cossus�' ; but the 0088US of our day is the grub of 
the large goat moth, at times so destructive to fruit 
trees. This insect possesses a very objectionable odor, 
which seems to indicate an equally unpleasant taste, 
so that it seems unlikely that epicures of the past can 
have found in it any attractions.  Some naturalists 
are inclined to regard the grub of the Stag beetle as 
the original "Cossus," and certainly its larva is suffi-

ciently large to make a juicy' mouthful, while there is 
no reason to suppose that it , would prove less appe· 
tizing than the ver blanc. On the whole, however, 
the larva of the large wood-boring beetle known as 
Prionus seems most likely to have been the Roman 
dainty. It is found all over .Europe in half-decayed 
oak trees, grows to a great size, and unquestionably 
possesses culinary possibilities. 

So far as the writer is aware, the only butterfly 
distiliguished by sup�ying food to mankind is an Aus­
tralian species called by the natives "Bugong." Regu­
larly every year this insect congregates in ' vast 
swarms on the rock slopes of the Bugong Mountafns, 
and it is said t)1at the natives light great fires beneath 
the trees upon which the butterflies have settled for 
the night, thus suffocating them and bringing them to 
earth. When a sufficient quantity has been collected, 
the fire is cleared away; and the insects are spread 
upon the heated ground a.nd raked about until their 
legs, wings, and feelers are singed off. The bodies are 
then pounded. into a pulp in a wooden vessel, and 
afterward made into cakes. 

Among the insects that are eaten it is necessary to 
include. the famous grugru, or palm grub, of the West. 
Indies, with the allied species found in Java. These 
grubs, when roasted on tiny spits and richly spiced, are 
said to .surpass all other kinds of animal food in flavor. 

,This, however, appears to be an acquired taste, for the 
traveler Leblond, who ate them in the Isle , of Reunion, 
says th/1t at ftrst he thought them disgusting, but that 
after a little time he grew accustomed to them, and 
found them excellent. ' 

Many other insects have been, and are, used as dain­
ties. .The ancient Greeks were very fond of cicadas or 
harvest flies-insects of a very wide geographical 
range, whose shrilL note is a familiar country sound 
throug,hout the Southern States during the summer 
season. ' CicMas are also eaten to-day by certain Afri· 
can tribes. The Greeks also were eaters of crickets ; 
nor are these insects neglected at the present day, for 
the natives of a large portion of southeastern Africa 
dig up a large · subterranean speCies, and roast it over 
a bright fire for food. 

. 

In China, where almost every kind of animal food, 
whether predisposing in aspect or the reverse, finds a 
ready market, the chrysalids of silkworms are re­
garded as a luxury by the lower classes. They are. 
sold in the streets-after the valuable cocoons of yel­
low silk have been removed from them-and find will' 
ing buyers at a price equal to about ten cents per 
pound. As to their edible qualities, nothing can be 
said, for no civilized being has proved bold enough '.0 
taste the dish. The mere fact that the chrysalids are 
relished by the Chinese goes for nothing, .it . being 
impossible to place any confidence in the national pal­
ate of a race which actually raises the grubs o{ blue­
bottle flies in heaps of putrid fish near the seacoast, 
and values the produce more highly than the facility 
of obtaining it would lead us. to believe-. 

It is ' related by M. Daguin that French peasant 
children are in the habit of catching wild bees for the 
purpoSe ·of squeezing from them the minute' store of 
honey ' which each has collected. This reminds one of 
tht use made of the Mexican honey ant. Those who 
have paid any attention to the natural history of this 
remarkable insect will be aware that certain individ-

1.  Locusts as O:trered for Sale. in Moorish Markets. 2. Pupa of the Goat Moth ' (Cossus) . After th� Moth Has Emerged. 3. The Locust. 4. Larva of the Stag . 
Beetle, ' Perhaps the " Cossus " of the Romans. 

5. One of the Cicaaas. 6. The W ood-bllring Beetle Prionus ; 

6 '1 
Its Larva Was Most Probably the Ri)man COSSlls. 

Cricket from.' Central Africa. 
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INSECTS THAT ARE E.A.TEN. 
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uals in its colonies have. the power of drlnklnc in an 
enormous quantity of sweet nectar, until they become 
converted into veritable honey pots. They are used, 
in fact, as honey pots, to which the other ants bring 
their surplus store of sweets, and from which they 
draw a supply when they are pressed by hunger. Now 
these ants, distended with sweet juices, are sold by 
measure in the Mexican markets. 

In conclusion, it may be said that all civilized races 
are insect eaters unconsciously< There is a ' small 
beetle, known as the corn weevil, which infests grain 
to an enormous extent. It has been known to damage 
hopelessly a cargo of wheat worth $80,000 during the 
voyage across the Atlantic ; while even the cleanest 
and best wheat, after it has been stored for a period, 
is almost certain to harbor ' at least a few of these 
pests. And when this wheat is converted into flour, 
the beetles are ground up with it, and thus become a 
part of our bread, cakes, and confections. 

• t e a . 
AN I.PROVED lIALE TIE. 

When raw cotton is gathered and baled at the gin 
house, the degree of compression applied is ordinarily 
not sufficient to properly reduce the bulk of the bale 
for transmission to a distant market, and a second 
compression is given to such bales for their further 
condensation. The ties flrst placed upon , the bale are 
then preferably continued in service, if they are unin­
jured. It is quite important to continue the service 
of the bale tie, as it saves time and the expense of a 
renewal of the ties when the bales are re-pressed, and 
to this end Mr. Edward H. Vance, of Colton, Texas, has 
invented the tie which is illustrated in the accompany­
ing engraving. The tie consists of a wire, which is 

All IJ[PROVED lIALE TIE. 

bent back upon itself at one end and twisted to form a 
loop: The end of the wire is then bent upward and at 
right angles to the loop, to serve as a hook or catch. 
The opposite end of the wire is brought around the 
bale and drawn taut, after which it is wound around 
the end of the catch to form an eye. The eye is now 
inserted through the loop, and the catch is passed 
through the eye, thus making the tie fast. It will be 
evident that the pull on the tie band is in the direction 
of its , length, being borne by the loop and the eye, so 
that the wire body of the tie need not be very thick 
to insure its stability under the strain to which it is 
subjected. When the bale is ' re-pressed, and thus re­
duced in bulk aj'J well as In girth, the ties may be un� 
hooked and the eye drawn out, after which a second 
eye may be formed at the proper point. The bale tie 
may then be hooked fast again by passing the catch 
through the .eye. The projecting ends may be tucked 
under the tie, ' and the latter , will become , somewhat 
imbedded in the bale, and will thus be protected from 
injurious wear. 

• • • • • 
DEVICE FOR PULLING SPOKES. 

Pictured in the accompanying illustration is a spoke 
puller, which should be found specially ' us'eful for 
wheelwrights and other mechanics, as it is arranged to 
enable them to quickly and conveniently pull out a 
checked, broken, or otherwise defective spoke from 
the hub. The device is adapted to slip over the end 
of the spoke, and is provided with a clamp A; by which 
it Is made fast ' to the spoke. The opposite end of the 
device . is formed with an abutment B, which. bears 
against the hub of the wheel. The abutment and the 
clamp are ' connected by means of toggle levers, whi\:h 
are operated by a handle a and connecting yoke D. 
The yoke P is fulcrumed to the lin�{s E at their junc­
tion point, while the handle a is formed' with a bifur: 
cated head which is fulcrumed to the link!" F. The 
head of the handle a is formed with a pair of angular 
extensions, which are connected to the free ends of 
the yoke D. It will be evident that when the handle 
a is pulled away from the hub of the wheel, it will 
draw the toggle links F and E toward each other, as 
indicated by the dotted lines in the engraving. This 
serves to move the clamp A in a straight line away 
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from the abutment B, and draw the spoke out of the 
hub. The improved spoke puller may be applied to 
any spoke without interfering with the rest of the 
spokes. Furthermore, the double toggle action insures 
a powerful pull. A patent on this improved spoke 

DEVICE FOR PULLING SPOKES. 

puller has just been granted to Mr. George L. Preston, 
of Townville, Penn. 

. , . , .  
A N  I.PROVED PORTABLE CONCRETE .IXER. 

The 'accompanying engraving illustrates an improved 
machine for mixing concrete, in addition to the fact 
that it embodies means for readily fixing the propor­
tions of the materials Which are to 
be mixed, and for combining them 
in a very thorough manner. The 

JANUARY 25, 19o5. 
a. mixer F, which consists of a disk with a series of 
projecting pins adapted to , catch the sand and cement 
and thoroughly mix them before they fall to the bottom 
of the mixing cylinder. From this point the materials 
are turned over and over and mixed in the usual man­
ner by the rotating inclined cylinder. The materials 
are sprinkled with water from a perforated pipe in the 
cylinder. The water is supplied from a tank m(lUnted 
on the machine. This portable concrete;mixing ma­
chine is the invention of Mr. R. B. Fulton, . of Red 
Cloud, Neb. 

• e ·  .� 
AN APPARATUS FOR ELECTRICALLY TRANSJ[ITTING 

SIGHT. 

A recent pateqt describes an apparatus which will 
electrically transmit' slght in much tIle same way that 
the telephone transmits speech. The apparatus is 
based upon the well-known property of selenium, that 
when ex�osed to light its ohmic resistance will vary 
in inverse proportion to the intensity of the illumina­
tion. In the accompanying diagram the transmitting 
station ,is seen at 1, and the receiving station at 2. By 
means of a ' lens A the ima.ge to be transmitted is fo­
cused through a transverse slot in a traveling belt B 
on to � selenium-coated cell O, maqe up of a series 
of metal foll strips insulated from each other, but con­
nected along their edges at one side by the selenium 
coating. The strips lie at right angles to the slot in, 
belt ' Ii, so that as the light passing through this slot 
sweeps over the selenium coating, it will simultane­
ously break down the ohmic resistance of the selenium 
separating the different foll couples. The resistance in 
each couple will be proportional to the intensity of tlie 
light shining upon it, and .it will vary as the slot trav­
eling rapidly a!!ross the cell exposes the selenium coat· 

8 
i. 

details of the machine are shown in 
the line cut, which is a sectional 
view of a portion of the concrete 
mixer. The machine is provided 
with ' a hopper A for cement, and a 
hopper B' fQr sand. One· side of the 
hopper A is adjustable, so as to con­
tract the throat of , the hopper to the 
desired dimensions. The bottom of 
the hopper B is forllled with a slid­
ing plate, which serves as a valve 
for governing the size of the throat. 
Projecting ' upward through the 
throat of hopper A is an agitator, 
which serves to prevent the throat 
from being clogged" and to permit 
a continuous flow of cement there­
from. Journaled in the hopper B is 
an agitator ' a, which performs a 

DIAGRA. OF THE APPARATUS FOR TRANS.ITTING SIGHT. 

similar service for the sand supply. Beneath the 
hopper A is a conveyer D, which carries the cement 
to a conveyer E under hopper B. The conveyer E 
partially mixes the cement with the sand fiowing 
out of the hopper B, and conveys the materials into 
the mixing cylinder. Here the materials drop onto 

AlI IJ[PBOVED PORTAlILB OOlfCUTB _!DB. 

ing to the various lights and shades of the image. By 
means of a light-operated switch ' D, which will be 
presently described, the circuit of each couple in the 
selenium cell is successively completed through bat­
tery E and primary w�nding F. The switch D oper­
ates with extreme rapidity, making .and breaking the 
circuit several hundred thousand times during a single 
sweep of the slot across the selenium cell a. The 
rapid pulsations of varying intensity thus produced 
in the winding F inductively affect a secondary wind­
ing G, and are transmitted over the line wire to the 
receiVing station. Here the pulsations produce corres­
ponding fiuctuations ln the light o.f a glow lamp K. 
The light of lamp K l!ffocused ou a screen through the 
IntercEiptio.J;l, of tw� . slo.ts disposed at right angles to. 
each othe�;o'ne In a belt L, �hich travels at the same 
speed as th{ belt B and the other hi. a wheel M, which 
travels wit� the ' speed of the switch D, the result be­
ing that tlie sP6t of' 

'iiglit cast upon the screen moves 
transversely from side to side, several thOUSand times, 
while at the saine time it travels from top to bottom 
of the screen. The entire surface of the screen is tra­
versed by the spot of light in less than one-fifth of a 
second. 

The phenomenon of persistency of vision makes 
it appear as if the entire surface of the screen were 
illuminated in a single flash ; and, as , the light on suc­
cessive points is varied In exact proportion to the light 
reflected from the o.bject at the transmitting station, an 
image of this object is fo.rmed on the screen. Succes­
sive imageS' follow each other with great rapidity, so 
that the effect is similar to that of a moving picture 
apparatus, The s�itch . ':D above referred to comprises 
a drum N, formed with a series of slots 0 arranged in 
staggered relation. , . A series of superposed selenium 
cells P are placed .in tront o.f the slots. These cells 
are of �, construction similar to the cell a, being fo.rm" 
ed with coil cOJIples, each couple connected to a couple 
in the cell a, As the drum revolves, a beam of light 
from a lens R passes through the slo.ts 0, and sweeps 
across the selenium coating o.f the cells P successive­
ly, completing the circuit of the different couples with 
the battery and sending out the pulsations over the 
line. The inventor of this apparatus is Mr. Sidney 
Rothschild, of 477 Eighth �venue, New York. 



JANUARY 25, 1908. Scientific Alnerlc&n 
2 5 

RECENTLY PATENTED INVENTIONS. Mo. In this instance !RI1 ingenious arrange· 
ment of egg holder and its operating devices 

PertaIning to Apparel. is disclosed. The holder is in the form of a 
ANKLE-STAY FOR SHOES.-A. POSNER, revolving cylinder and is pro,vided with the 

New York, N. Y. The object of ' the present desired number of compartments for the eggs. 
invention is to provide a stay ·for shoes, ar- To actuate the holder . the inventor utllizes 
ranged to perJilit of conveniently placing it in the supply of water such as obtainable from 
position, to properly support or stay a weak any service pipe ; the water is permitted to 
ankle, at the same time maintaining the stay drop Into a bucket which when alternately 
at all times in proper position and preventing tilled and automatically emptied imparts a 
undue binding at the back of the foot above the step by step movement to the holder. As is 
heel. It relates to stays such as shown and usual in incubators, suffiCient ventilation 
described in Letters Patent of tIle U. S., former- means are provided. 

intervals formed by the separation of the see. ' ening stamps or moistening fingers while 
tors. The invention forms the circular rims counting bills, checks, and the like, and the 
of the box and the ledge which receives the . object of the invention is to provide a sanitary 
cover Without leaving any . marks on the body I moistener presenting a · wire gauze surface and 
of the box or on the cover. The mold em· , so constructed that the surface will be kept 
ployed is made in a single piece, so that the moist by a fllm of water at all times. 

Iy granted to Mr. Posner. COMBINED CORN HARVESTER AND 
NECKTIE ATTACHMENT. � J. GROSIffiID- HUSKER.-F. A. lNGERSOLL, New York, N. Y. 

BAUER, Paterson, N. J. The purpose of the The main frame is adjusted relatively to the 
inventor is to provide an attachment to the tongue so as to raise and lower the front 
inner face of the inner apron of a four-in- ends of the gathering device ; the stalk carrier 
hand or similar tie or scarf, whereby when moves the stalks rearwardly within a slotted 
the tie is in position on the Shirt it may passageway ; the husking roller extends above 
hang down over the center line of the bosom, and to one side of the slot, and a snapping 
at which point the · apron is usually connected, fl'Ulge extends ahove the slot at opposIte siile 
and the apron thus held in such perpendicular from the batting roller to form a bearing for 
positIori while the clip wlll be ' entirely con- the lower end of the ear, the latter being 
cealed. del1vel-ed by the batting roller in to an in-

CATAMENIAL DRAWERS. - FANNY , GUTT- wardly incllned trough having an ear carrier 
MAN, New York, N. Y. The invention relates which delivers ears to the husker, suitable 
to women's apparel and the object is to pro- gearing · !reing provided for effecting operation 
vide sanitary drawers, more especially de- ·  of the several parts. 
signed for use during the catamenial period . DISK HARROW AND WEEDER. - F. 
The arrangement is such that a sheet and pad BUCHET and E. A. MULLINIX, Walla Walla, 
can be readily placed in position or removed Wash. The object of the invention Is to pro· 
when the drawers are unbuttoned. With the vide' a frame for supporting the disks, and 
sheet removed and pad detached the. drawers provided with means for raising or lowering 
can be washed in the usual manner. . Means the frame to vary the depth of cut or to lift 
regulate the more or less tight flttlng ef the the disks from the ground. Means provide . for 
article to the ease and convenience of the varying the angle of the disks with respect to 
wearer. the line of draft. 

Electrical Devicell. 

POLE-CHANGER.-L. K IBLINGER, Jackson, 
La. The particular object of the inventor is 
to provide a form of changer in which the 
momentum of the vibrating hammer is employed 
in such a way as to increase the abruptness 
of the make-and-break. The magnet . used in 
the changer is improved so as to enable the 
former · to exert greater attraction for the por­
tion serving as an armature. 

ELECTRIC TROLLEY;---'-A. S. JANIN, New 
York, N. Y. In this trolley the contact roller 
Is in the form of an elongated cylinder which 
is moun ted in ball bearings in the upper ends 
of a double diamond shaped frame. Each frame 
section is composed of oppositely pivoted mem­
bers and a controlling rope has connection 
with brace'" on the upper sets of members. 
The end� '- the cylinder contact roller are · so 
formed that the roller readily passes to or 
from a branch line without the contact being 
manipulated by the conductor. 

INSULATOR AND PROTECTOR FOR ELEC­
Il'RIC CONDUCTORS.-T. C. COPPING, Hous­
ton, Texas. In the present patent · the inven­
tion is an improved casing for electric wires or 
conductors, which is adapted to insulate them 
from trees, posts, or other objects, and to 
protect them from injury by contact, abrasion, 
wear, or the like effects. 

MAGNETO IGNITING DEVICE FOR EX­
PLOSIVE-ENGINES.-H. DE LA VALETTE, 
111 Boulevard de Menilmontant, Paris, 
France. The whole of the magneto-igniting 
device can be swung around its axis of rota­
tion, in either direction according as the igni­
tion is to be forwarded or retarded. The ar­
rangement avoids complication in operating 
the �re'l'olving members and allows an adjust­
able (orwarding by means of simple and coin­
pact construction, under the best conditions 
as to the utllization of the magnetic field. 

Of' Interellt to Farmerll. 

WEEDER AND STALK - CUTTER. - H. 

Of' General Interellt. 
REINFORCED CONCRETE CONSTRUC-TION.-J. W. MULDOON, New · York, N. Y. 

Neither sidings nor frames are employed to 
support the concrete ; but the inventor places a 
flrst row or series of retIculated metal baskets 
in position, fllling them with concrete, placing 
thereon a second series of baskets, filling them 
with concrete, and repeating until the structure 
acquires the desired height, the · particular 
shape and size of the baskets being dependent 
upon the position in the wall and the nature of 
structure being built up. 

CALENDAR MATCH-SAFE.-F. P. AN­
DRUS, Almont, Mich. An object in this inven­
tion is to provide a device having a perpetual 
calendar, a receptacle for matches, an abrasive 
surface for striking the matches thereupon, and 
adapted to serve as an advertising novelty by 
presenting surfaces upon which advertisements 
can be inscribed. 

BRACE FOR SCREEN-DOORS OR THE 
LIKE.-H. C. Axx, Napoleon, Ohio. The in· 
vention refers to improvements in braces or 
supports adapted (or use in connection with 
screen . doors, gates and the like, and is designed 
to be appUed to the rails of the gate or door, 
and to extend diagonally of the same to pre­
vent the outer or free edge from sagging. 

NON-REFILLABLE BOTTLE.-H. O. Mc­
CLUitG, Baltimore, Md. The invention relates 
particularly to an improved air-valve attach­
ment <>f the stopper, that is, a valve which 
with co-operating parts is SO constructed and 
arranged that when the bottle is in normal 
vertical position it prevents ingress of air, but 
permits it, when the bottle is inverted, so that 
the contents which would otherWise be retained 
in the bottle may be freely discharged. 

DENTAL SOLDERING APPARATUS.-.T. W. 
HORNER, Columbus, Ind. The invention is de­
signed especially for dental use. The main 
frame Is adjusted to swing the work holding 
devices over the mat to any desired position or 
entirely olr the mat, or the main frame with 
its attached parts may be removed bodily to 
permit the use of a bed, as a soldering block 
without the crown devices whenever desired. 

box will have no creases or trace of manufac· PIPE-HANGER.-I. G. LANE, New York, 
ture. N. Y. The pipe hanger is· such as is used for 

ANNOUNCING OR ADVERTISING APPA· supporting leaders or water pipes. It Is espe­
RATUS.-E. CHARLES, 164 Avenue Parmentier, clally adapted for supporting pipes which are 
Paris, Fran<ie . . . This invention hRS for its ob- held in a vertical position. The object of the 
ject an anilOuncement. or advertising ·appa· improvement is to provide a hanger which will 
rRtus for . publicity ' by day and by night, com- operate etfectively to support the pipe and biried in . such '.maimer as to cause to appear, prevent it being displaced laterally. 
in ·  succession, an' inscription or subject with 
different colorings, or to cause to appear, suc- STOVEPIPE-FASTENER.-G. O. HELVIG, 

Dawson, Minn. The means in this case is cessively, several different inscriptions or sub- adaptable for use in securing togethe� the jects. ' 
� 

SLIME-CONCENTRATOR.-E. C. PORTER, ends of pipe sections, particularly stove pipes 
Telluride, Col.. By the invention, a set of and other pipes formed of sheet metal, and is 
tables is provided , with individual jet · or dls- of such a nature that It msy be readily em­
charge pipes which are · moved back and forth ' ployed In connection with pipes already manu­
over the tables and which discharge successive- factured, as it does not involve any specific 

Iy, by means of automatic valves in the vari- c?U�truction of the pipe other than . the pro­
QUS parts. This gives the full head and jets VIdmg of one of the pipe sections WIth longi­
to each table, and by having narrow nozzles tudlnally-dlsposed slots extending inwardly 
gives more force, with less water. If, how- from the end a IIhort distance. 
ever, a large number of tables , are used, and DUMPING-BUCKET.-.T. HAM ILTON, New 
water supply is insu1licien.t, the valve-operating York, N. Y. In the present patent the object 
devices can be set to sweep several tables at of the inventor Is to provide a bucket effec­
once. tive in operation, durable in use, and provided 

PRINTING DEVICE.-A. L. PATTERSON, Al- with dumping appliances adapted to securely 
bemarle, N. C. The design in this case is to hold and prevent the bottom of the ' bucket 
provide a device for use at the factory for the from being opened by accident. 
purpose of adding to the printed labels the BOOK·MARK.-L. ,B. CHADWICK, Chelsea, 
subsequent speciflc number and designations in Mass. More particularly this invention re­
a rapid, neat, accurate, and convenient manner lates to book marks adapted to be mounted 
and at the. same time counting out any desired upon a portion of a book, and automatically 
number and announcing the completion of the indicating, when the book is closed, the page 
!!Rtch by a bell signal. at which it was last opened. The mark is 

BARGE.-J. P. KARR and J. D. RAUCH, adapted to be removably mounted upon a book 
Logansport, Ind. The invention Is an im- and operated by the movement of closing the 
provement in the hulls of barges, boats, or book, to insert an indicating pointer between 
floats, particularly such as are used to furnish the pages at which the book is open. 
a flat and stable deck or platform for attach- MEANS FOR CAUSING AN AUTOMATIC 
ment and support of apparatus employed for SCOURING ACTION FOR THE REMOVAL 
operating steam shovels or diggers in land or OF · ·  SILT FROM . RIVEIt-BEX>S AND WATER­
marine excavations. Such barges should be WAYS . ....:.L. J. AUDOUIN, Poitiers, France. 
constructed in the most rigid manner, without E. M. AUDOUIN, Administrator, 14 Rue Le 
unduly increasing the cost. Cesve, Poltiers, France. This , invention re-

DIPPER AND DIPPER-HANDLE FOR EX- lates to a system of oblique barrage intended 
CAVATORS .. -J. P. KAHR and J. D. RAUCH, more particularly for improving rIvers having 
Logansport, Ind. The purpose of the !Ipprove- shifting bottoms, the Invention being charac­
ment is to provide, land and marine excavators terized by the employment of adjustable sus­
of a well-known type with a dipper and handle pended sluice gates for use in producing im 
therefor of improved construction w\lereby cer- automatic scourllig action. The sand i$ auto­
tain advantages are attained in respect to matically removed and deposited . in an oblique 
rigidity, lightness, . and durabllity, also efficiency direction so as not to impede the naviga-
in work. tion. 

METHOD OF TRANSPORTING BRIC,KS, FIREPROOF BUILDING.-P. W. GRAS-
ETC.-W. H. FRANCI S, Cherryvale, Kan. This ZYNSKI, Tempelhof, Dorfstrasse 19-20, Berlin, 
method is for use in transporting in bulk from Germany. One object here is to provide· a 
place to place weighty masses of material in de- building having an assembly room with two 
tached but regular aliquot parts, suc,h as bricks. fixed floors superposed one over the other and 
It is designed chiefly for transporting a stack both provided with openings the higher of 
of brick of one hundred or more about a brick which is normally filled out of a movable floor 
yard to or from the drying house imd kiin adapted to be lowered into the opening of the 
or storage place in a safe and expeditious way. under-floor and connected wlth slides which 
It saves much time in hacking up the same and are automatically moved in the higher opening 
avoiding the chipping or damaging the edges when the. movable floor is lowered and so shut 
of the brick. off the room from the under floor in a flre 

and smoke-tight manner. 
ENTRY-TAG.-R. H. COSGROVE, Spokane, SAP-COLLECTOR.-M. H�LL, De Funiak 

Wash. The purpose here is to provide a tag Springs, Fla. The particular usefulness of 
especially adapted for marking the exhibits this invention is in gathering sap · from trees 
at falrs and similar places and to so construct and the like. The object is to provide a sap 
the tag that a removable gummed or cemented collector so constructed that the contents are 
panel constitutes a portion of the tag, the protected from contamination by foreign sub­
panel being adjacent to the space for the name, stances, and which can easily and firmly be­
or name and address of the exhibitor, the secured to a tree or other support. 
relation of the two panels being such that the BRICK MOLDED FOR WALLS WITH A removable panel may be folded and secured MONOLITHIC INTERNAL SKELETON.-V. In position over the nalne panel, acting as a COMPAGNONE, Naples, Ita[y. flap to conceal .exhibitor's name until after the this Inventor is to provide a ���sfr'::���: �; exhibit has been judged. new walls which although composed of various 

RICHELDERFER, Wasco, Ore. The object of the 
invention is to provide a device having a 
truck, independent members mounted behind the 
truck, and provided with drums presenting 
helical blades for cutting the stalks of weeds 
and the like. It rapidly severs the stalks, 
while at the same time suitably working the 
surface of the soil for certain agricUltural pur· 
poses. 

MACHINE FOR DESTROYING GRASS' 
HOPPERS.-B. FRANCISCO, Pefiablanca, New 
Mex. A pair of closely adjacent or inter­
meshing rolls is journaled in the machine 
frame,. the former being rapidly driven from 
wheelS supporting the frame, as the macbine 
is driven over the ground. The grasshoppers, 
on flying or j umping from the grass, alfalfa, 
etc., as the machine passes over , them, con tact 
with the rolls and are destroyed. Provision 
is made for collecting a large proportion of 
the insects flying above the rolls and bringing 
them in contact therewith from the sides of 
the machine. 

COFFEE MIXTURE.-A. E. CROCKER, New 
York, N. Y. In the present patent the inven­
tion is a composition of ingredients forming a 
very desirable and � healthful substitute for or· 
dinary commercial coffee, it being a mixture 
of asparagus berries, flgs, and commercial cof­
fee each roasted and ground. 

ALBUM.-T. A. MACDONALD, Midvale, N. J. elements separate and distinct, constitute a 
The object here is to provide a. construction monolithic whole, and also to provide molded 
whereby the album leaf is adapted to receive bricks which; by their special form when 
portraits and also small books in pamphlet united and cemented, constitute a structure 
form from which can be inscribed the auto- having a skeleton interior uninterrupted in 
graphs of the persons portrayed or of other every direction, whereby a mixlmum of resist­
persons, and any memoranda which may be ance is obtained with a minimum of thickness. 
inscribed either by the persons portrayed or MEASURING DEVICE.'-F. L. RACOUILLAT by others. and . T. P. REID, San Francisco, Cal. One 

SECTIONAL SEWER-MOLD.-G. GEORGEN- purpose of the invention is to provide a de­
SON, Wilmington, N. C. The design to pro- vice particularly adapted for dispensing pre­
vide a sectional sheet metal sewer mold, which determined quantities of pulverized or granu­
may be built up in indeflnite lengths in the lated material, and to so construct the device 
sewer preparatory to packing the cement con- that it will be compact, eCl;!nomic, and con. 
crete around the same, and be built up to a veniently operated. Means reduce any lumps 
higher level by addition of new panels, as the and Insure a proper feed of material to the 
level of concrete rises until the clrcu[ar form measuring chamber. 

THRESHING-MACHINE. - J. MCCORKELL, 
Nezperce, Idaho. One purpose of the inventor 
is to provide a machine simple in construction 
as well as ligbt of draft, and which requires 
very little if any more than half the power 
required by other machines' of same capacity, 
and which will effect a thorough cleaning and 
prevent smut mixing w.lth the wheat in the 
ev('nt the grain is smutty. 

BEET-BLOCKER.-L. F. HAYNES, Brant, 
Mich. In this case the invention refers to 
agricultural machines, and more particularly 
to a type of machine to be d ragged along tbe 
ground by animals, and provided with cutting 
mechanism, and thus being adapted for beet 
blocking. The machine has a high degree of 
moblllty. 

INCUBATOR.-G. L. SCOTT, Poplar Bluff, 

CUT-OFF AND BLAST-REGULATOR FOR 
GRAIN, ORE, AND MINERAL SEPARATORS. 
-W. GRAY, Lincoin, Neb. Previous defective 
operation and result in use of separatoo:s are 
avoided in this instance. It has been sought 
to escape such errors, by employing a curved 
segmental slide for regulating the size of the 
opening in the fan casing through which the 
air blast is delivered to the spout, but the 
means for adjusting and guiding the slide have 
been defective and unsatisfactory for several 
reasons. The invention is applicable for sepa· 
rators for grain, ore, minerals, . seeds, and 
cereals and a great variety of granular or pul­
verulent material. 

HYDRAULIC WINCH. - .J. G. WINGER, 
Grand Valley, Pa. The aim in this improve� 
ment is to produce a winch especially . adapted 
for use in connection 'rith the drilling of 011 
wells or artesian wells, . and for unscrewing . or 
screwing together the sections of the drill or 
tool joints. It is also specially adapted for 
moving heavy weights from J;l[ace to place. 

APPARATUS FOR THE MANUFACTURE 
OF PASTEBOARD BOXES BY PUNCHING.­
H. M. P. CATOIRE and . J. A, :M; MARRET, 10 
and 12 Rue des Ardennes, Paris, France. The 
present process of manufacture is not only :very 
slow but it has also the disadvantage of . leay­
ing marks on the constitutive , parts of the 
box, the pasteboard not being puShed into the 

of mold is completed. The mold is a[so so MARINE PROPULSION.-A. E B 
constructed as to be readily collapsed and Mayville, N. D. The improvement is

' 
in m�::� taken to pieces from the Interior after the ce- for propelling vessels. Any suitable power, ment hardens. engine or otherwise, may be employed for 

MEASURING DEVICE.-A. E. THOMSON, driving the propeller, or In small boats they 
Sioux Falls, S. D. This device is more espe- may be driven by hand by means of a shaft 
claIly . designed for measuring bolts of cloth havIng a sprocket wheel and handles and 
or, . other fabrics, and arranged to enaOle a geared by a chain with a sprocket pinion on 
storelteeper or other person to readily and a cross shaft. The construction is easily 
accurately determine the yardage of the bolt applied to boats, essily operated, and will be 
without resorting to flrst unrolling the bolt found efficient in propelling boats, either large 
and then measuring it with a yard stick or or small. 
the, like. 

KNOCKDOWN BOX.-A. N. MILLER, Evans­
ville, Ind. The invention pertains to wooden 
receptacles, and the object Is to provide a 
knockdown box for shipping . eggs, oranges, 
bottled goods, and the like, and arranged to 
permit convenient knocking down of parts for 
packing the same into a small package, to be 
·returned ,. to ·. the shipper (or reassembling of 
tile , parts and 'reuse of the box. 

. , MOISTENER.�M, A. METZNER, Perth Am­
boy, N. J. \li'he moistener is adapted for moist· 

Hardware. 
CURRYCOMB.-P. J. FAUGHNAN, Locust Gap, 

Pa. The currycomb in this instance is one 
which is provided with devices adapted for re­
moving hair, dirt, and dandruff from the teeth 
of the currycomb, such devices being operated 
when the comb is knocked on a bar, board, or 
other duly solid or resisting medium. 

BELTS, BANDS, AND THE LIKE.-R. 
SCHEUER, New York, N. Y. Tbe improvement' 
are in retaining loops for use on straps, belts. 
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bands, etc., and means for securing the same provide a ring having portions Qf the tubular ' links serves t� release ' the , latches' ,6r thrll1V � -1Itcw'en-..... Tldtr ..cee-e1Uloi1.ell. 
in place, the object being to provide a plurality ring -doubilld up or flattened, to provide a them mf;() lOCking P08ittob.. r:tlil!re ts a '  �d 'MOTOR.-G. P. B. HOYT, New York, N. Y. 
of loops and secure them in place w ith the space for readily accommodating the anti- handled lever on the inside of tlie doot to The Intention , in this case is "to provide a 
minimum amount of stitching, and hold the frictiOii rOllers, without weakening the ring or that the latches may ' be o�erllted f1'6111 the meWr or explosion or internal combustion en­
loops parallel or at the desired angle to each unduly enlarging the 'diameter of the ring for inside or outside. glne of the two-cycle type, arranged to pro­
other, irrespective of carelessness In assembling a 'given size curtain �ole. It  relates to rings SAFETY-CLUTCH FOR ELEVA'r6RS.-l\(. ' duce a high auxUiary compl'ession without 
the parts. hUing anti-friction rollers traveling in the C. HUTCHINGS, Bozeman, Mont. A PILSSilIiger cunger of leakage, to insure a complete re: 

SOLDERI NG-IRON . ..,-R. PoCK MAN, Yolo, Cal. pole. or mine elevator is provided with a ' very ,  m8val ef the bumed gases of the previous ex-
The invention has reference to a soldering iron BED FOR THE SICK.-R. RODE, Kragerij, simple form of clutch device by this Inventlon. ,plefion by the incoming new charge, without 
of that class in which a liquid fIlel reservoir -Norway. Among other purposes ' of this in- It will act instantly and automatically toe any 10IIII of the latter ;  and to overcome all vi­
is combined with the irOn am! certain devices ven�on is the provision of a '  sanitary bed, stop the car or cage the moment the hOisting' bratlcm by ballHlclng the engine perfectly and 
for gasifying the said fuel, so iliat the gas colnlortabie to the patillnt and in which the cable parts. The clutch mechanism is so con- thus insuring easy running of the motor. 
may be burned with a Bunsen Bame to heat latter may be eas\ly moved to an Inclined or structed that, it will saf�ly hold , the car sta-, INERTIA-GOVERNOB.�H. LENTZ, 123 Kur­
the iron. uprlgll.t position, and need l'Iot be removed tlonary until the cable IS repaired and dtll.ft fiksteR4amm HaIeIlsee and W. V(}I'l' 10 

DOOR-FASTENER.-M. J. FLANNERY, B oze- from the bed during the period of defecation. tension is again applied, at wh1ch Wile the Gtiinewald8t�aBSe, Berlht , Germany. Th� in­
man; Mont. The Invention is an improve- CORN-POPPER.-,G. B. YOUNG and J. H. clutCh will automatically release. Tentten relates to an axlel IIOvernor for steam 
ment in automatic door fasteners. It is ap- -rOUNG, El Paso, Texas. The invention is par- , BAND SAWING-MACHINE.-E. T. DAVIES , eflgiRlla and the like and the object is a gov­
plicable to a sliding door and lilay be used ticularly useful f'Or , popping, salting, and but- Portland, Ore. The saw frame is made In _ e1'fIer  provided with ' means for adjusting the 
on hinged d'Oors, for instance, doors of rural terlng c'Orn, but Is equally applicable ' to, and two sections , fitting together face to face anll' _me to oMaIn variations In the speed of the 
free delivery mall boxes. It is simply con- can be used advantageously in roasting pea- having between them means that support the eIl8iRe. The IIOvemor is provided with a 
structed and adapted to a variety of UseSI nuts, chesmllts, and the l ike, and for cooking frame and , that arrange the straining gear IJpliRg condllClled at ORe 'e1tremlty with the 
When used on car doors a seal may he passed or otherwise preparing food products by the w ithout interfering with the movement of the 5Il&ft fJf the �e, ' aMl, at tile other with an 
through the lugs Instead of a padlock. application of heat. , frame when raised and lowered by the , m'Ov- htertia I1Bg infhlerteed'  by c�trifD8al weights, 

' � IFE.SETTING GAGE.----C.  H.  WEST, Ing devices. These set the saw up or down to and means for adjustirig governor for speeds 
Estabutchie, Miss. The design , In  this patent _achille. aDd , Mechanfcal Devlce.. cut at any point; , and the supportiBg frame conllist in 'farying the tension of the spring, 
is  t'O provide a gage, simple in construction, CLUTCH.-O. TORNFELT, New Y'Ork, N. Y. may be arranged ; ,as a stand and may be �eting th4s by !rending the portion thereof 
etrective in operation, and adapted to aC- More particularly the Invention pertains to that utilized as a hanger. ' The , saw is to<''.hed tor connected with the shaft, an adjustable -radial 
curately set the knife edges on a. cutter head type of clutch In wBich a fluid is continuously: double cutting ' on Its 'Opposite edges, and pin pte88iHg agaiRst sald portion. 
parallel with the axial line of the head there- circulated within a closed circuit while , the luinber 

.
may be fed from one side of the s,aw ltOTAllY El�GINE.-M:. FRAUENTHAL, Con­

by insuring a sm'Ooth clean-cut surface on the clutch is not In operation, and wherein , the in makmg , one cut ' and then . from the 'Other ",ay, Ark. Tirls filipPOl'M enlffJte Is especially 
material worked by !!,aId knives. closing Of the circuit to prevent the circula- in the second cut by means of ,carriages. al!a"tttM. fOr 1fSe all an elttlfd81ve engine, that is, 

MORTI SE.LOCK.-L. S. S. GEORGE, Kam- tlon of the , fluid pi·events relative movement CONCRETE-B LOCK MACHINE}J-'L'F. Moll- '\\Vitl1 Btdtive ftnlds ifhoS'e expamnc:m. Is of short 
loops, British Columbia, Canada. One of tb.e of the dl'ivlng member and drtv,en member, C.HER, Tlmn, O�io. This invention is par- duratwn. The SlJ'a"eln'g' urit!er the Inlet part 
purposes of the improvement Is the proviSion thus calislng one to be rotated by tbe othllr. tIcularly use.ful m

, 

�'Onne�
, 

with devices in 
18t!f'ffs the d()Ubhl ptttp(J$() of, first, permitting 

of a lock In which the worklhg parts 'are few, LABEL-PASTER.-,G. N. BYL and J. KOEH-' w�lch a facmg lIqllld i9' empl'Oyed to ,decrllftse the Inevltatlle tift'ck ptess'Ure of the gases t'O 
simple, and compa�, imd wlrereln a latch and LER, Jersey City, N.  J. The machine deposits 

the porosity of t�� blocks. , The 'Object is to !!l!Capll and not be elterted against the on­
a bolt ollerate independently o'f e&ch otber, labels upon a gummed surface to coat their 

pro.vide · a simple, �trong, and durable · machlne comln! vanes ; secondly, eliminating friction. 
being operated by a knob and splirdle, and under faces with an adhesive material,  and 

WhICh can be manIpulated with little dlfllculty: By means of the spacing It is Intended to 
the bolt by a suitable key. is so constructed that the labels will be con- and by . means of which concrete building of. solve the air mixing problem, the air being 

S HEARS.--,-F. W, SCHEPMAN and J. M. velted or bellied at their gum-receiving sur- ��:��::�IY advantageous form can be admitted In ' the e�act quantities necessary. 
TEAMER, Evansville, Ind. Shears and scissors faces causing them when applied to sucb sur- . , V A-LVELGEAR.-H. LENTZ, 123 Kurfiirsten-
as heretofore constructed have been seriously faces to engage at their central I1ortlons only, CALK-GRINDER. - D. 0 NEILL, Lucinda, damm, Halensee, near Berlin, Germany, and 
defective at the pivot screw inasmuch as it therl!by preventing the mass of lallels becoming Pa. In operation t!e frame-work is secured to C. BIll-LEN!!, 43 Rue de Ch6zy, Neuilly-sur-
has to be quite tight If the blades are to glued together at their edges. any sup.,port and t e shaft Is connected with 8e:lne, Franee. Tbls invention has for its 
cut closely, which Increases the labor of using R '  NG ' a ,fiexlble shaft. The grinding device is held I Object meaRs for the 'Operation of distributing BO I ,  DEVICE.�J. W. CONE and F. R. by the grips with the emery w heel toward the shears or scIssors, while ,on the other MILLER, Barnesboro, Pa. The object of the in- the operator, and so applied to the calks, the valv$, such that the corresponding cylInder 
hand, if the screw Is loosened to render the vention is to produce, a portable tool which Is beveled surface of the wheel being used to 

has the admiSllton and 'loaust v�lves actuated 
use of these , implements less laborious, the especially adapted for' boring holes In the grind the beveled portion of the toe calks, by a shaft, bar, or elongated pm forming a 
blades wabble and cut unsatisfactorily ;  an- beams or rafters of fi'Oors More specifically h· l th b f th h i · ed' t Ind kind of caJ;Xl shaft .. with channels profiled nor-

th' , d f t i Ii bll ·t • ru t gath " I  
. , 'III' l e e ase 0 e w ee IS us 0 gr mally t th' 1 git di l l  t o er e ec s a I y o. s e�· ng the object is to provide a device with improved the fiat sides of the toe calks. Heel calks are 0 e , on u na ax s, a movemen 

around the screw _ ' If - it remalhs loose. The means f'Or securing in position preparatory to d In th h I b b i of continuous 'Or alternating r'Otation being 
invention overcomes these de-a"'s groun same manner, e w ee ase e ng imparted to this shaft' , ."... . boring the bole. used, however, for the inclined face of said . 

DRAG-SAW GUIDE.-S. S. PF..ARL, Stehekin, LAUNDRY-MARKING MACHINE.-C. H. calks. -ROTATING MOTOR WITH RECTILINEAR 
Wash. The object of this improvement is to MAIDEN, Logansport, Ind. The , locking is CASH REGISTER AND INDICATOR.-N. CYLINJl)EltS.�A. BAGNU LO, Naples, Piazza 
provide a simple, strong, and durable - guide raised anll the type block is thrown over into E. MORRIS JR. Murfreesboro Tenn. The ob- Gesll e Maria, Italy., ' The Invention , consists 
for drag or cross-cut saws, which may be a position such that the type . rests on the ject amon� �th;rs Is to provide means whereby of a mecbanlsm f'Or .the

_
dtr�ct transformation 

used for felling standing trees, or sawing up Inking pad by spring action. The article to the amount of change will be indicated either of the rectllinear alternatIve :-- - 'tlon of a 
fallen timber, and by means of which it is  be marked Is placed on a printing bloc� and alone, as in makIng change, or tOgllther with piston, wuler tile pressure of any . fiuId, Into 
possible for a single person efllclently and pressure made upon the treadle which partially the amoun t of the sale or In other words a , continual circular m'Otion. To obtam the con­
rapidly to operate a large saw. rotates the shaft through the strap connection machine which will Indicate, preferably li�th tinuity 'Of the circular motion the cylinder 

CHUCK.�N. A. SHlGON, New York, N. Y. to swillg the type'  block to opposite side of front and back, a tl1liIlIend" a subtrahenll ( the and piston tum round ,a fixed axle that bears 
'.rhe primary purpose of the inventor is to shaft and bring the type Ihto contact with the sale amount) , and a remainder, the amount of the whole system. 
provide , a chuck with detachable jaws having article. The type block is retained In same the chahge, the machine dOing tlie subtracting. CARBUlWilT,lllR.-J. H. ' MILLER, Bridge­
special clamping ends Rdapted t'O hold objects relative position with respect to the Inking 

I 

POW'E'R-TRANSMISSI01-1 MECiIAN'I'SM.- port, Conn. Mr. Miller's iRvention relates 
of various shapes, and ' thereby enable the block and printing block during . transitl'On J. L. NELSON, Coiona, Col. The primary ob- mote ptll't1cularly to carbureters of the kind 
jaws most suitable for a particular purpose to by a sliding block and depending pm. ject here is to provIde means for overcoming used In cOlHlection with Internal combustion 
be applied to the chuck, and removed at will MU SIC-LEAF TURNER.----C. A. MATHENY, the dead centers of a prime motor, by mean!! engines, his special object being to improve 
to make place for others. It is especially tor Montg'Omery. Ala. In this turner the music of a rocking weight, so Cclrr$trl1ctmI and ar- the contr'Ol over the aflmlSllion of combustible 
jewelers' use, alth'Ough capable of general ap- sheets are suspended from the top edges,' each ranged that when the motor is e:rerting Tapor ' and air, 80 as to suit different condl­
plication. sheet being I\eceived ln an individual clasp Or maximum elfl!ct one eHd of the 'W'eigIlt is tlons under which the engine may at dif­

holder, and by suitable mechanism a radially raised, and as the motor passes bne ' of fIle ferent times be running. ' 
Heating and Lighting. 

CARB.ID-F1JJEDING DEVI CE.-N. D. SHAF­
FER, ' Johnstown, Pa. One object here is to 
provide a mechanism that wfII feed a small 
quantity of carbld Into a large body of water 
automatically and In proportion t'O consump­
tion of gas ; another, a mechanism automat­
ically operated by means of rise and fall of 
a gas retainer without "'eights, springs or 
other energy. , The mechanism is pOSitive in 
its motion and does not require gears, ratchets, 
chains, cords, springs, or weights. The 
mechanism feeds carbid of various sizes, sep­
arately or collectively. 

SAFETY-CLOSURE FOR RECEPTACLlilS.­
L. A. WILSON, New York, N. ,Y.  The object 
of the invention is to pr'Ovlde a form of 
closure which will normally prevent the escape 
of vapors from ,the , receptacle, but wh ich wil l  
be opened upon the application of e,xcessive 
pressnre from within and the escaping vapors 
automatically ignited to - prevent the formation 
'Of an explosive mixture in the room or space 
surrounding the receptacle. 

OI L-HEATER PROTECTOR.-E. H,. BROWN; 
New York, N.  7. The object of this inventor 
Is to provide a protector . for 011 heaters, ar­
ranged to securely hold the heater in place, to 
prevent persons from coming accidentally in 
contact with the heater, to catch and retain 
any drip 011 of the ' heater, and to protect wails 
or furniture from the deleterious infiuences of 
radiating heat. I t  relates to stoves and fur­
naces. 

LAMP-BURNER .-J. E .  Ross , Springfield, 
Mo. The design in this ' case Is to furnish a 
hnmer, arranged to prevent back fiash and thus 
gnard again st ignition and expl'Osion of the 
g:lS generated and contained in the bowl or 
font holding the I Iqljid il l uminant. It relates 
to lamps using kerosene, alcohol , or like 
fluids. 

Housellold Vtllltle •• 
CHAIR.-W. B. JACKSON, Newfield, Pa. The 

purpose here Is to prod!lce a ch,air ,of simple 
construction, having Improved means for at­
taching the legs, back, and braces In position ; 
the general p urpose being to produce a chair 
which will have great , strength though l ight in 
weight. 

CUR'.rAIN-POLE RING.-J. KRODER, New 
York, N. Y. The object In this case is ' to 

SWinging turning arm is made to vibrate in a dead centers the weight restotes Il!Selt to its � 
hori!lJOntal plane back and fortb, as the sheets horizontal position, thereby lIuppj.Ylhg tlJl'ce to RaIlwa,.. ADd Their Acc880rle •• 
are successively turned, tllklng over one at Ii carry the motor over the ct!ntel'. ltAI-LWAY-TRUCK GUARD.-W. SANFORD, 
ti�e, or allowing any sheet to be repeated at " MOLD.-W'. J. MILLER, CoJ!eyvllle, K�. Vlne1d'nd, N. J. The, object had tn view by 
WIll. The fraine supporting the turner also The improvement is In molds for glass and thi!! inventor is to provide !treans adapted to 
supports a lamll. other articles, and is especially -designed for lie Itttached to a truck qf a raiIWay car of 

TRAP.-W: H. BARDEN, Quitman , Ga. The use on glaSS molds; The mold !lectl6rfS are Ilny cortstrbctlon, and, to grip tile track so as 
trap has an entrance chamber, a trap chamber, operated both to cloS'ed and Op1!t1ed IiOSftfOn to n!'lbove all obstaclelll ftom tlIe 'traCk and pre­
a passage connectinlJ the entrance and trap by the engagement 'or the arm!! of the yoke 'ven't the Wheels from beCt'Rilmg derailed" there· 
chambers, and cage chamber together with Ii with the members of the mold liections whel1l- by guarding against acCidents and enabling the 
door for entrance chamber, a '  tilting platform. by to dispense with positive cl>Iinec'tIOfis be- cars to be run with safety at greatly Increased 
In the latter, means whereby the platform may tween the yoke arms and molll lleetionli. TlIe speed. 
operate to permit the dOor to close, a tilting mold is locked by moving the arlIis past cftmd CAR-VENTILATOB.-T. B. GARLAND, Chi­
trap dMt between the. trap and cage chambers, center, but good results arti sel!,tlred ' by IlidV- cago, III. The object of the present Invention 
anll means actUated by the trap door Whereby Ing !!aid amis to or nearly to delld Cl!!l.b!r, It is to ptot� a ventfiator so arranged as to 
to re-open the door, said means comprisihg a being understood that too mold wm lock bet- In8tiie greater e'fIlciency in 'Vetlttlation and pro­
clock train or power mechanism Inclosed in ter the nearer the yoke gets to the saId Vide fl1r v�lltilatton of lterths or compartments 
the pOWer chamber at tile front of the ma- center. tfi the car that may be separated 'ftom tIie clear 
chine and over the front end of entranc;e COMB INED SEWING-MACHI�E COVER story Of the cal', without danger of smoke, 
chamber. AND CHAIR.-J. TwnulM, New Yl1l"k, N. Y. cltJd�s, l'Alh, snOW, etc., passing into the car 

BAG-CLOSING MACHINE.-T. 'J. B ROUGH 'This device is adaptable for ttse in covering the by way of the ventilator. . 
Baltimore, Md. This machine Is for use fir operating parts of a seWing maclline or other BttAKE.-J. II. MiDREDITH, Altoona, Pa. 
cl'Osing or tying the mouths of paper and other similar mechanism, and ' bavlng combined The ftlven.tilltl relates to brakes suell as used 
bags filled with tea or othel! commodities put therewith means Whereby the base of th� oft cal'!!, w-agoi'll!, and otlter tnovlng vehicles for 
up for sale In sma l l  quantities. The closure is cover serves' as a sUPJlort of a chair , a,d&pted bl'lJlltlhg tliem qulc1i:ty , to a state of rest. The 
eO'ected by means of fiexible wire which . is to be used by I the operator of the machine aUn is to , produce a lli'ecllanfsm which will op­
passed around and compressed and , clamped when the cover is removed. ei'ilte automaticany, as it were, to compensate 
upon the gathered mouth of a bag, the wir,e AUTOMATIC ICE-ELE VATOR. - W. H. for the wear Which tliltes place at the brake 
being fed automatically and interinlttently as LYNCH, New Bedford, MaslI. Tlte Object had s110es. 
required, and the portion applied to the ba, In view In th� Instilnee is the provision , ot ,  AUTOMAT'IC BRAKE.-J. LYNCH, Van being severed at the proper time. ' an automatic ICe el

, 

evator, more e

, 

lI

,

peCfalty de- r Buren, Ark. The object of this ' inventor Is to 
, RECORD-NEEDLE.-H. H. ALLISON, New signed for elevating the caklls of ice from. ,  the produce a brake controllable in. its operation 

York, N.  Y. The improvement refers ' to needles .",ater·way to the ice houS'e, in a very slIilple by pneumatic mean s. !\lore specifically the 
used ' in connection with talking machines, and and ecenomleal manner and Without requltlng purpose Is to provide a. brake which Is held 
has for its ' object the provision of means ca; attention by skilled labor. , unapplied by the air pressure in the servIce 
pable of producin g even , har�onious sounds, COMPOUND-GEARED FlnCTION ltOIST- IIlpe, but which ' is applied by spring pressure 
free from the chatter, vlhrations, and strident ING-ENGINE.-J. P. KARR and J. D. RA.ucH. When the pressure In tbe senic'e pipe Is suf­
tones commonly produced by the devices In Logansport, Ind. The in"entots have devised liclehtly redUced. 

uS�OWER_TR ANSM I S S ION MECHAN I SM. an improved hoisting mechanillm by Which t!)et LOCKING DEVICE. � J. P. GERAGHTY, are able to Increase or compound the poW'et Jersey City, N. J. This device for use on car W. L. B UCK, New Y'Ork, N. Y. In this patent within the machine Itself, Whereby mute ad- doors and the like ' is arranged to securely the invention pertains primarily to means for vantages are attained ;  and this Is etrectM hj hold , the door .locked, to ,permit of conveniently varying the speed of a rotating shaft, aml- means of a simple arrangement of It I!ln«l� unlocking the door and sliding It lengthwise whlle , adapted to be used in various connections gear and pinion and friction whelll on ' the along the side of the car to unc'Over the door It is especially designed for use with autom"'- 'haft which i I ter�edi t th h I"'t · d ' � , s , n � a e e 0 � mg rum Opehlng, and ' to allow ready Insp- ection of the bile and marine power transmission me�hjmlsm� and driving shaft. ' seal with a view of determining whether the 
FASTENER FOR ' REFRIGERATOR-DOOR S. DYEING APPARA'I'US.-F. N. PA.TTERSON, lock has been tampered with while the car is 

�-L. G. CooN, Pueblo, Col�, This patent ,shows LexingtOn N. C. ' The machine Is particularly In ttRnaft. , ' 
a fastening device comprising pivoted latche$ adapted and intended for ' applying dyes to W'AGOJ" .-F . WEBER, New York, N. Y. The 
or bolts at the top and bottom of the door cotton or worsted yam� 'rhe object ' of thi: improvemen t . is In children ·s wagons, relating 
at the inside which may be swung to bring invention Is to provide a machine In which more , especially to that type driven by the 
their ' free ends agaInst adjustable wedge the dyestutr or liquid will be forced uniformiY ope_ration of a hand-lever. 'l'he object Is to 
bloc,ks on the door frame: Links connect the through the yam, and: tHen back to the ' suppiy provIde a construction In which, the iever may 
latches ' and a handled lever ' united to the vat for repeated use. ' 

be disconnected from the driving mechanism 
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and used as an ordinary tongue for pulling 
and guiding the wagon ; this changing of 
handle or lever from one position to the other 
being readily f;ffected. 

Pertaln1u� to :Recreation. 

CYCLORAMIC APPARATUIil.-R. G. GORDON, 
Calgary, Alberta, Canad,a. This apparaws is 
for use in producing an illusion, and is espe­
cially useful where an Illusion such as an ap· 
parent rocking motion is to be given to the 
observer. The pictures thrown upon the screen 
are preferably lWll'ine views, and �y be 
changed if desired from mld.,ocean views to 
views includillg parts of the ilhore. 

TOY.-C. G. FUCHS, Jersey City, N. J. Flat 
strips bearing pl'ef8r;l!.bly tlle picture of a 
soldier are pivotally, supported on a b!>ard and 
adapted to be sto94 up in . substantially an up­
right position. Near one end of the b!>al'd and 
faCing the �bjects is provided a post conpected 
to a projectile througb the in termediuy of an 
elastic cord, anll serving when drawn back 
against tension of cord and aimed to knock toe 
strips or objects down. 

BASE-BALL GLOVE OR HITTEN.-E. LIT­
TLE, Granville, OblD. The object of this in­
ventor is to provide It glove or mitten which 
will facilitate catching and retaining the b�1 
by the glove. The purpose more specUicaUy is 
to provide a glove which will have a cavity or 
recess at the point where the ball is ea\igbt, 
which operates for the purpose stated. 

COMBINED ROLLER AND leE SKATE.­
T. SPACIE, ChicagO, Ill. III this PJ!.tllJ.lt the 
invention is an impr_ement in sklltes, relating 
more especially to $lites in which the foot 
plate may be detachably connected with either 
roller or runners, whereby either roHer or ice 
skates may b.e provided on a single set of toot 
plates. . 

SKATE.-G. FUiTCHER, Hougbton, Micb. 
This skate is especially for WIll in playing 
hockey, but capa.ble of gener� .a.daptatiql;l. It 
is adapted to withstand a severe strain and 
free from recesses or open.ings of any IPnd ln 
which sn ow and similar substances may lodge, 
and also free 'from op.en!Ags Into which a 
stick may enter and trip the user Of allow 
the puck to P!l.$B through. 

PertlA-l ... ug; t9 VellJelt\4. 
COMBINED SHAFT �D CllOSIH;U.ll 

BRACE.-F. M. BELOEN, SbetldlUl, Ill. The 
brace is for use for vehicle shl!;:(ts and their 
connecting cross-bar, the bra\!\l beb;lg IlMlre espe­
cially designed for shafts having downwardly­
curved inner ends, jl,Dd serving to re1DtorC!l 
the shafts and bar in a man.ner th/!.t strabla 
brought to bear there',m �g to brJial!: o� 
distort them, or tending to l� or b,reak 
connection between tb.e bar and shafts, will he 
eft'ectually resisted. 

ROLLER-BEARIN,Q.-E. J. EpW4RDih Loll 
Angeles, Cal. The intention he!:e Is to pro­
vide a bearing for the bUbs of WlletllB, jOllrua,lll, 
'spindles, and the . Uk�, arranged to r.MllCe 
the friction of t.J.w working parts '  to f!. lllin1Illu.m, 
to take up all end thrust, to render the beIlrlng 
dust-proof, and permit o.t re.adllY /!.lIP1Y� th.e 
bearing to dUl'erent silled axles, 1o_lli, spin­
dles, shafts, and the like witbQut reconstrUCt­
ing the same. 

MOTIVE POW]lR FOR VItIJ;H:!LE.I:'!.-?tJ. 
SLOTKIN, New Yor1i:, N. Y. One purpose ()t 
the invention is to provide a const!!1,1ctipn of 
motive power operating tb.roUjJh the ru.edluJII. 
of pedals or hand levers or both, the clln­
struction being such tlult the pedals Or . l!an4 
levers may be adjusted vertically or laterally, 
accommodating the device to young or �ture 
persons and . to all conditUios of len«tb ot 
limb. 

COMPOUND ENGINE. - D. P.IUI.lllT�; 
Wenona, Ill. The o\>ject of this inventor is til 
provide an en&ine wbich Is cowP.�Jy bal­
anced and hence capable of running at a high 
speed without danger of UD.due w�r or jar, 
arranged to start easily by using live motor 
agent in the low pressure \!ylinder, an.d � 
cially serviceable for use on motor vehicles 
and the like. 

Dee .... 
DESIGN FOR AN • ACETYLENE-14MP.-

F. C. BALDWIN, New Yorll;, N: Y. Tbe Patent� 
has evolved a IUlW dae,icIi w� rllPdel'S an 
acetylene lamp OrolU!:lental while combining 
usefulness with s",fety In a COWpact and 

a ttracti ve form. Tbe UpPer Part comPrHeS a 
carbide top, _valve for dI;1ppjng carbld\l Nl-d a 
burner. The lower, a wa,ter . reservoir IIRd the 
gener!ltor. 

DESIGN FOR A CO¥}lINlID SIJAT AND 
CABINET.-VIBGINIA D. B URNAM, a:untsville, 
Ala. In this delli,gn there is presented . a com­

Scientific American 

HINTS TO CORRESPONDENTS. 
li'�. and Addre.. must accompany all letters or no attention wlll be paid thereto. This Is for our Information and not for publication. 
ltet .. _ to iormer articles or answers should give da�e of paper and page or number ot question. 

from outside to inside as below ? with 1 ,500 parts of water, concentrated by 
sections of tb.e secondary of an in· boiling to one-half and strained while hot.. 
coil are Wound, paraffined or other· Prepare separately 500 parts brown rosin soap 

wise insulated, and then placed upon the tube and 250 parts of soft soap, melted over a 
which surrOlmds the primary winding. In I gentle fire and stirred with a little water to a 
the case of the 4-inch coil of SUPPLEMENT paste. Mix with the first decoction and 125 
1527 this tube is of glass. 'In winding the ', parts of glycerine and 40 parts of rapeseed 011 
coils of the secondary it is usual to wind all carefully over the fire: Into the mixture thus 

produced thoroughly incorporate 50 parts of 
naphthaline crystals ( finely pulverized) , 35 
parts of oil of turpentine, and 8 parts of 
carbolic acid_ 

Inquirj',8 "ot answered In re"sonable time should be NEW BOQXS, ETC. repeated; correspondents will bear In mind that of the sections alike, that is, in the same soble allSwers require not a little research, and, tl.!.QAlgh we endeavor to reply to all either by direction, and then in placing them on the MICROSCOPY. The Construction, Theory 
:;;;te[ur� In this department, each must take tube to turn the even·numbered sections over and Use of the Microscope. By Ed· 

Buyers wlahlng to purchase any article not adver- and slip them on the tube from the other mund J. Spitta. New York : E. P. 
tlsed In our columns wlll be furnished with side of the section. When the inner ends of Dutton & Co. 8vo. ; cloth ; 468 pages, 
addresses of houses mannfacturing or carrying adjacent sections and the outer ends of the 47 halftone reproductions from orig· the sallie. ' next adjacent sections are connected as de- inal negatives and 241 text illustra. Speoial Written Information on matters ot personal ' 

t · · P '  $6 rather than general Interest cannot be expected '  scribed in the plans, the currult will traverse Ions. rIce, . . 
wlthou,t remuneration. the entire secondary in the same direction. This admirable work deals with the micro-

Soie��:oat'f:���c�uP���eenl� �:!��r��c�� may be The inner end of section 1 is joined to the scope and the prinCiples governing its use from 
Books reterN.I to promptly supplied on receipt ot inner end of section 2, and the outer end of the physical and mechanical side. The book is 

price. section 2 is joined to the outer' end of sec- primarily a. practical treatise, describing the 
Klnerals sent tor examination should be distinctly tion 3, and so forth through the sections. As various forms of the instrument popular with 

marked or labeled. we understand your drawing it js not cor- microscopists, together with the appurtenances 

( 10661 ) F. H. G. asks : 1. If a double 
stereopticon were constructed with the lamp­
houses in fixed relation to each other, instead 
of being hinged . at the front to allow for the 
registering ' of disks on the screen, and if this 
registering were accomplished by sliding the 
obje.ctives up and down in a rigid vertical sup­
port, WOUld there be any loss of definition due 
to the objectives being "out of center" with the 
condensers ? A. The best and; in fact, the 
only proper position for the system . of lenses oJ 1l,ny optical instrument is that each lens 
mWlt be set so that the straight line through 
the center ot tb.e instrU.lllent will pass through 
the .center of each . lens and cut the central 
plOOe of each lens at a right angle. This line 
ia .  the altis. of the instrument, or line of colli­
.llla twn, as it is called in telescopes and micro· 
lI,eePfll· In the st!!l".QQPticon the center of the 
lJgllt. the center of tb.e slide, and the center 
9t tbe picture are also on th!s axis. TRia 
principle requirell that all the lenses be in fixed 
poait,i9ns, and tb,e instrument as a whole be 
adjuilt.ed with reference to the screen. The 
QUly .movable part is the rack al)d pinion mo­
tion of the projecting lens, to focus the slide 
for dtstllJlce from the screen. Probably tbere 
will be a lack of definition Qn the margin of 
a sUjJe if the lenses are much out of colUma­
tion. , 2.  Wou14 tbe deg;r4!\l of distortion be 
��jed in any way by the use of a meniscus 
W tile condenser cOlllbination ? A. A lllenilicus 

' lens woul4 have no elfect on the condenser if 
there was distortion of a ·picture. A menis­
cus is used in a condenser to reduce the 10Si 
of 11�t by refiection. The concave side . of the 
meniscus la placed toward the !iglLt, and the 
r3YIiI atrike this concave ' surface at a less angle 
at Wiuence, and are therefore leSS! scattered 
In' re1.lection than in the use of a ·  plano-convex 
1«1.11 In the condenser. 3. In usi� a menilicus 
�on(lwser, is 11I:tything gained by using two 
IlJIm6-Conve;s: lenses ? W.\ly not u.se the menis­
AAs ' ill place of one plano-conv.eI, next to the 
l.igl),t? A. Th\l best condensers have- threll 
l�aes, a meniscus . next the light and two con· 
v�, �ses beyond. OJ; · course, their curves are 
seleated so that the li,g1Lt leaves the condenser 
ljj; . the desired angle. A meniscus can be used 
in OO.QlP.aJ;ly with a piMo-con vex leng for a con­
denaer if .its curves are riiht. 4. By what law 
i� � focus of a C{)Jldllil$er to work with . a Jlv� objective determined ? If the ' condenser 
�ation is made u'p of two or. three lenses 
91 Vlp'ying focI, bow iii the focus of 'tile com­
l/<'Hi,"on deter1l#neM A. A lantern copde.nser 
.11 �el!aUy equivalent to. a single lells of 
about nlne incl:\es fQcal length. The focus of 
a Ily.tem of lenses is determined by calcula· 
ti.on.. Lummer's "Photpgraphic Optics," price 
:$2, gives the tb.eory of the equivalent focus. 
It Involves the lIigher mathematics. We also 
£a.n ,-uWly "The Optics of Photography and 
Photographic . Lenses," by Taylor, price $1 ; 
"The 4lnll," by Bolas & Brown, price $1.25 . 

(l()662) W. H. R. asks how to make 
a valve to be lilted between a gas meter and 
the mai,n to Prevent gas being drawn back 
throJl,¥h the meter when the main pressure is 
lessened. A. The accoJII,PlUlylng sketch will 
l!Iv� 29me idea of how such a valve works, and 
ho-w the dilferent parts sllonld be construct.ed. 
'.l'he part llI&l'ked S is a thin strip ,of steel 
fll,iltened across the (j.iameter of tlle pipe to hold 

rect, and we give a correct drawing of several and acce�sories that are necessary for success· 
sections of the secondary. ful manipulation. It should prove useful to all 

( 10664 )
· 

T. N. W. says : Can you give who b.ave anything to do with stands of high 
me a ,  formula for cleaning silk stull's ? A. magnifying power. 
To wash fine silk stull's, such as piece goods, BOLIVIA. By Marie Robinson Wright. 
ribbons, etc., one cannot do better than em-. Philadelphia : George Barrie & sons, 
ploy a soap containing a certain amount of 1907. 8vo. ; PP. 450 . Profusely illus· 
ox-gall, a product that is not surpassed, if trated with maps. Price, $10. 
indeed it. have ' an equal, for the purpose. In The demand for books on South America has 
making this soap the following directions will shown a marked increase lately, and the lack 
be found of advantage. Heat 1 pound of of literature hitherto existing on this subject 
cocoanut oil to 30 deg. R. ( 100 deg. F. ) in is beginning to be seriously felt In the various 
a copper kettle. While stirring vigorously add libraries, the most important of which can ¥.. pound of caustic soda lye of 30 . deg. Btl. fnrnillh no adequate informat!on regarding the 
In a separate vessel heat ¥.. pound of white great continent south of Panama. Even the 
Venice turpentine, and stir this in the soap few writers who have tak\ln up the subject 
in the copper kettle. Cover the kettle well, h!lve, as a rule, given us only the most general 
and let it stand mildly warmed for four description, embracing in a single volume aU 
hours, when the temperature can be again tb,ey had to say of ten republics, without giv· 
raised until the mass is quite hot and fiows ing an adequate idea of the past history or the 
clear ; then add the, pound of ox-gall to it. p.resent impQrtance of any one of them. Mrs. 
Now pulverize some good, perfectly dry grain Robinson Wright's books on South America are 
SQap, and stir in as much of it as will make a notable exception, as she has spent fifteen 
tb.e contents of the cop�r kettle so hard that yellrs traveling in the Latin American republics, 
it will give little to the pressure of the fingers. and has devoted not less than two or three 
From one to two pounds is aU the grain soap ;l'elj.rs of travel and study to each, for the 
required for the above quantity of gall soap. exclusive purpose of writing the stories of these 
When cooled cut out the soap and shape into cou!ltries, !lnd presenting a picture of existing 
bars. This is an indispensable adjunct to the cOl)ditions i,n such a w.ay as to indicate also 
dyer and cleaner, as it will not injure the the possibilities of their future progress. 
most deUcate color. Four volumes have already appeared from 

( 10665)  P. W. G. says :  Please give Mrs. Wright's pen, handliomely printed and con· 
me formulas for paste shoe blacking. A. From taining in all more than a thousand illustra­
the many published formulas for shoe blacking tions of South American scenes. "Bolivia" is 
we select the following, modifying several of the latest book of the series. It embraces 
tb.em : I.  Bone · black, 1 � pounds ; nlOlasses, thirty instructive and interesting chapters on 
1 pound ; olive oil, 2 ounces ; villegal', 4 Qunces ; the least known of these republics. The author 
water enough. Rub the black, molasses, and first deals with Bolivia as it was in pre-Colum­
Qil to a smooth paste, add the Vinegar, and bian Umes, the empire ·of an ancient race ; then 
tina.lly enough water to make a paste of the she sketches ita biiltory, as a colony of Spain, 
proper consistency. II. Dissolve casein in a then Potosi was the center of vast wealth and 
solution of Boda, add bone black and a little medieval customs long after these had van· 
glucose and oil. The color' may be improved Wled in the old worl4 ; and finisb.ing the his· 
by the addition of a small proportion of Prus- torlcal summary with a description of the noble 
sian blue. III. Tragacanth, 1 ounce ; water, fight of seventeen years, wbich Iblally won the 
4 ounces ; make a mucilage and add neatsfoot patriots their independence, she proceeds to 
oil, 2 ounces ; bone black, 2 ounces ; sugar, 4 show what the condition of tb.e country is to· 
ounces. If too thin, evaporate some ot the day, and what eJIorts its people are putting 
water by a gentle heat. IV. Soap, 120 parts ; forth to promote its progress, politically, indus· 
potassium carbonate, 60 parts ; beeswax, 500 trially, and commercially. Bolivia has no for,· 
parts ; water, 2,000 parts. Mix and boil to- elgn debt, but on the contrary has large credits 
gether until a smooth, homogeneous palite is in European hanks, reserved for puhlic improve· 
obtained, then add bone black, 1,000 pa.l1;s ;  ments, especially railroad building. A network 
powdered sugar, 150 parts ; powdered guw. of rl;l.i!ways is under . construction to connect 
arabic, 60 parts. Mix thoroughly, remove various transcontinentlll lines from Brazil, Ar­
froni the fire, and pour while still hot into gentine, Cilile, etc., which when completed will 
boxes. make this cOlmtry tl;le great center highway of 

( 10666 ) R L M k f f 1 South American travel. 
. . . as s or ormu as T ' 

for yellow solder. A. 1. Copper, 1 po�d ; , HE BLAC.E:S¥ITUS G�JIDE. Va�uable In· 

zinc, 1 pound. 2. Stronger--,copper, 32 1 str.uctlOns on FOI;glD,g, Weldmg, Hard· 
pounds ; zinc, 29 pounds ; tin, 1 pound. 3. e,n1I).�, TelI\per�ng, Casehardening, An· 

Zinc, 2 parts, with borax ; copper, 6 p,arts. neab1l;g, Col()rIn�, Brazing, and Gen· 

4. For soldering brass to platinum, put a eral Blacksmitb.mg. B! J. F. Sal-

piece of thick brass, wire in a handle, and l�ws. Brattleboro,
. 

Vt. . .The �ech-

fiatten and file the end like the point of a mca.l Press. . 16mo. , cloth , 158 IHus-

soldering bit ; dip this end in soldering fiuid, tratlOns. PrIce, $1.50. 

and, b.Qlding it In the fiame of gas or lamp, A practical book of working instructions. 
run a little solder on it ; now,. having put Among the subjects treated of are mQ.chine and 
some fiuid on the platinum, which will re- tool forging, welding, b.ardening, arid temper' 
quire to be supported with a fine pair of ing, casehardening, annealing, coloring and 
tongs, place it near the fiame, but not in it, brll,JIDg. The instructions are clear, full of 
at the same time heating the brass wire U\!eful hints, and plentifully illustrated with 
in the fiame with the otb.er hand, and as diagrams. Though primarily written for black­
soon as the solder melts it will run on to smiths the book will prove useful to machinists 
tb.e platinum ; you must put very little on, and toolmakers, as well as to the thousands 
and take care the solder does not run to the of farmers and others- who attempt occasional 
other side. Having applied soldering fiuid' or elllergency ironwork. 
rosin to the brass, hold the two together in HISTOLYSE, S�S PHAGOCYTOSE, DES Mus. 
any convenient manner, and warm them in the CLE8 VIBRA\l'IilURS DU VOL, CHEZ LES 
fiame till the .solder runs. It is best to use REINES DES FOURMIS . Par Charles 

bination seat and cabiDet in which a niche or the spring. V is a spool, the center of which 
seat is provided between two upright cabinet- has been filled up to the spring and having 
like receptacles, the whole torming an inter- channels cut a.way · for the passage of gas pa.st 
esting, ornamental, and useful article of the stem of the valve when valve is open. A 
furniture · which the patentee terms a is a piece of cast iron made to screw into 
"Pantheon Niche." tile pipe, and into which the spool fits. The 

rosin for electrical work, unless the work can Janet. Extrait des Compte!! rendus 
be separated and thoroughly cleaned. hebdoma,daires des Seances de l' Acadt'J-

( 10667)  B. G. S. asks for preparations mie des Sciences, T. 144, p. 393, Paris, 
18 fevrier 1907. for taxidermy. A. White arsenic, 2 pounds ; 

white !3oap, 2 pounds ; sugar in powder, 12 
ounces ; salt of tartar, 12 ounces ; ·  chalk in 
powder, 6 ounces ; camphor, 5 ounces. Slice 
the soap, and melt in an earthen vessel, with 
water, over a gentle fire, keeping it stirred 
with a wooden .spatula. When melted, put in 
the sugar, salt of tartar, and chalk. Remove 
from the fire, and well stir and · mix . in the 
arsenic. This soap should be kept in a well­
closed ' glass or earthen vessel. Non·arsenlcal 
preparation for anointing skins of animal 
bodies previous to stulllng : 125 parts !Jy 
wei&ht of colocynth and 2li parts ot aloes 

H15TOGENESE DU TISSU ADIPEUX REMPLA­
QANT LES MUSCLES VIl}RATEURS HIS­
TOLYSES APRES LE VOL NUPTIAL, CHEZ 
LES REINES DES FOURMIS . Par Charles . 
Janet. Extrait des Comptes rendus 
hebdomadaires des Seances de 
1 'Academie des Sciences, T. 144 , p. 
1070, Paris, 13 mai 1907. 

DESIGN FOR A PIN OR BUTTON :QEAD. gas fiows in the direction of the arrow and 
-D. P. BURY, New York, N. Y. This patent through the valve. At the Instant the pressure 
is for a design embodYing in its te�� a 1lIlt of the gas is removed the spring forces the 
stippled suli'ace nearly to the borders, in tbe IlPOOl into place and closes the passage. 
center of wbich is an olllalJl,eIltal sollWWhat V- ( 10663 ) C. H. P. asks : Will you please 
sb.aped form. The design is almost square in tell me what it means ab!>ut putting the 
shape and has slightly rounded corners. wire .  coils on the glass tube in buildipg the 

NOTE.-Copies of 8.!ly of these ntepts wW "'Ia.� spark coil , in SCU;:NTIFIC Al-lIllIUCA/i" 
be furnished by Munn '" Co. tor ten eentil .eacb. SVPJ'J?EMENT No. 1527 ? Does it mean to 
Please state the name of the patentee, title of eonneet tbe eoils 11,1 if you started from the 
the lnven«OIl, and date of thJa paper. 1Irst coil on to tbe second and wound the 

Tne above two PaPers by the great authority 
on ants help to eltplain the manner in which 
the bull<y wing-Illuscles of queen ants are trans· 
!()rllled so as to meet the n,w conditions under 
.which the insects live atter the nuptial tught. 
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CONCRETE CONSTBUOTION ABoUT THE HOME . 
AND ON THE FARM. New York : The 
Atlas Portland Cement Company. 
12mo. ; paper ; 127 pages, illustrated. 

'£here are m.any minor structures round the 
home or farm for which concrete Is admiralily 
adapted, on the scores both of economy and 
durability. Concrete constmction is so easy 
that the local builder, or the farmer himself, 
can carry out simple works without expert help 
or advice, but this very simplicity has often 
led to trouble. . Too often the buUder hall not 
understood his ingredients, or ' the . mettiOd of 
mixing, and by supposing that "anything would 
do" has got an unsatisfactory result. This 
book contains practical hints for' all kinds of 
structures, from houses or barns . to fence-posts, 
and should be read by those who propose to do 
their own concreting. . . 

TIN ROOFEB'S HANDBOOK. Compiled . . by 
the . Joint CommUtee on Tin Plate 
for the National Association of Mas­

·ter Sheet Metal "Workers of the 
United States, Philadelphia, 1907. 

This Is a little booklet of working specifica­
tions and practlcai hints useful to all Who 
construct tin roots. Tin rooting has many ad· 
vantages and Is deservedl}' popular, but it has 
suffered somewhat from file use· of Inferior tin 
plate or from Improper fixing. The man who 
has this little book will have no excuse It he 
does not do satisfactory work. Although In 
a way a ttade publication, the pamphlet Is an 
admirable text-book on sheet metal working. 
CONCRETE COUNTRY ' RESIDENCES. Second 

edition. New York : The Atlas Port­
land Cement Company. Quarto ; 168 
page�, profusely illustrated. Price, $1. ' 

The wide usefulness of concrete to the 
huUder Is well shown In this collection of 150 
beautifully printed half-tones of concrete rell1· 
dences, ranging from. mansions to cottages. 
The suitabiltty of the material for large busi­
ness stmctures also Is just hinted at by the 
Inclusion of a many-storled hotel, built of solid 
reinforced concrete. The book is not only a 
beautiful one but will have a wide usefulness 
among those who contemplate building, for 
most of the llIu!ltratlons of homes are accom­
panied by architect's plans. A number of prize 
destgns of suburban houses ranging In price 
from $2,000 to $8,000, accompanied by sketch 
elevations and specifications are Included. To 
many who , associate concrete with "adobe" 
stmctures, or factories, these pictures will 
come as a revelation. 
USE INHERITANCE . Illustrated by the Di­

rection of Hair on the Bodies of Ani-
mals. By Walter Kidd. London : 
Adam & Charles Black. 12mo. ; 
.boards ; 47 pages, illustrated. Price, $1. ' , 

The atlthor takes Issue with the widely­
spread teaching that acquired characters are 
never Inh�rited. In the primitive halry lllam­
mals the directlcin of hair was uniform, slop­
ing from the tip of the snout to the tip of the 
tall ; a type still '8.bundantly represented In 
many classes of animals. In many antmals, 
notably In man and the honie, the direction 
of growth Is locally changed. Mr. Kldd con­
stde.rs how these changes have originated, and 
collects a number of Interesting data to sup­
port his ' contention that ' In them we have 
demonstration of the. Inheritance of acquired 
characters. A number of useful lilusttations 
add to the lucidity with which he presents his 
very reasonable arguments. 
REMCO'S MANUAL OF APARTMENT HOUSE 

SERVICE. New York : The McClure 
Company. Illustrated ; 12mo. ; cloth ; 
327 pages. Price, $1. 

This book opens with more than 500 "In­
structions to janitors," followed by a number 
of mles and instructions which if faithfully 
adopted will convert apartment-house employees 
Into something near akin to angels. The 
greater part of the book deals with the care 
of plants and property; with advice as to meet­
ing sudden emergenctes. A liberal index adds 
to Its value and it should have a wide use­
fulness Ilmong apartment-house employees. 
THE SENSE OF TOUCH IN MAMMALS AND 

BiRDS. With Special Reference to the 
Papillary Ridges. By Walter Kidd. 
London : . Adam & Charles Black. 
With 164 illustrations from drawings 
and microphotograplis ; 8vo. ; cloth. 
Price, $1.90. 

The author traces a.. . close connection be­
tween the papillary ridges on the hands and 
feet of man and of . many &.nimals, and thl! 
sense of touch. Many diagrams 'and photo­
micrographs assist his well thotigh1:-oUt de­
ductions. 

THE CHEMISTRY OF ColDtEB(lE. A Simple 
Interpretation of Some New Chemis­
try in Its Relation to :Modem. Indus­
try. By Robert Kennedy. Duncan. 
New York : Harper Bros. 8vo. ; 
cloth : 263 1)&ges, illustrated. Price, 
$2. 

The dt1ference betWeen our Industrial sys­
tem and that of Germany ts largely one of 
eftlciency of factory method. While 'our selling 
organizations are smooth ' running machines of 
the nicest adjustment, our factories are . C!)D.­
ducted upon principles that are truly ,archaic. 
Where our ' goods are able to compete witI!­
those of foreign origin tbey· do so because of 
greater' facllttles for obtaining capital, tariff 
protection, and lack ef domestic competition.· 

Scientific American. JANUARY 25, 1908. 
German . products, on the contrary, owe their VALVE" GEARS AND INDICATOBS. · A Manual ClutCh operatlDg mechanism, H .  1,. Turney '816,609 
superiority to the fact that, among other of . P�actical Instruction ' in Valve Coal, carbo

.
nl'log, ;J�PcllDg & . Gl!'vcr . . . . . . . .  816,420 

thingS, their makeR are wllling to Introduce Setting, Use of Indicators, and .Other 
COCk . tor . beer .'P�til.s, controlling stop, . 

scientific processes Into their plants. Details of Steam Engine Operation Coin 
C
're�:����g"meeha�I";;'; ' P��eii ' &, '  ilil: 876,724 

American manufacturers . are not Inherentiy Essential to E8I.ciency and Economy. C I1s . . . . . . . . . . . 0' • •  '. . .  . .  . . . .  • . . . .  . . . .  . . .  876,586 
opposed tb science '. '  they a:re' fal"'- quick' to 

oke bin and chute, O. F. Hurt . . . . . . • . . . . .  876,459 
-.r Part I. Valve Gears. By Walter S. Collar and necktie fastener tor sblrt bands ' 

see the advantages of any practical invention Leland, Part II. Steam Engine Indi-
1. I�. A. Mlller . . . . . . . . . . . . . . . . . . . . . . . : 876.375 

founded upon exact kno-ledge. But the In- t B 
Collar stllfener, M • . .  Mann . . . . . . . . . . . . . . . .  876,869 ." ca ors. · y Carl S. Dow; Chicago ; '  Comb tastenlng deVice, hair, O. Klauser . .  876,463 

ventlon must be something new, for, In the American School of Correspondence. Combs, manufacturing cotton, R. Jowett . · .  87.6,358 
main, the heads Of our indus1lries ' a:re not 8 I h 

Ccmmode or closet seat, Eastman & Bethel 876,705 
VO. ; c ot ; 111 pages, illustrated. Cencentrstor, centrifugal,  Hearing & Dud- . 

favorably / disposed ' toward "theoretical" Price; $1. C *yt : · · . .  · . . . . .  ,
. 

-:-. . . . . . . . . . . . . .  , . . . . . . . 876,642 kn01vledge, • :when .It .- strives to increaSe the oncre e co�iltructlon, reinforced, F. N. 

value ' of ' rUle;ot-ttiumb methods that give 
, The authors have succeeded lJ:i. producing a co�c=����""� 'tor : ret"ni';reinir: ' E." <i: jj� 876,6941 

reasoDlll!ly ' good ·result.. German industrial 
practical text.book written In plain ' and clear , Mazuel . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . .  876,471 

heads, o'n ' th . .  ' e : o. th. er hand, are more far-
language. FOrmidable-looking formulae are Concrete, preparing and storing, J. H. 
avoided, and the student who wlshes .. to un- . Magens . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 876,466 

sighted, : perCeiving . j .with almost prophetic d,erstand his suo bject will have n' 0 dl1llcui' ty gonrrer" :!,nfore
O
Ing'

B
o. N. Mueller . . . . . .  876,480 

powers ' 'the ' possibilities 01. turning . to com-
on ro BY m, • • Scbley . .. . . . . . . . . .  876,594 

, , . . , ' In following them through to mastery. The gon:ertnfi mechanlsm, H . .  C. Tripp . . . . . . . .  876,608 
merCial use : :discover,tes which, at tfle time, illustrations materially assist the text. C

OO er, reless, W. O. Cllngen . . . . . . . . . . . .  876,858 
are of piiretr . ·  sCientific Interest. Moreover, 

oo
�fcir..nn� .  ��: .������?�. �?�: .�: . �: 878,600 

they olt.en 'support '�esearchers, sometImes fOf: Coon and mink trap; J. B. young . . . . . . . .  876,759 
years,.. ' .th. ,' , o,riier , to· have perfected the pro- INDEX OF INVENTIONS C

c
OPylng machine, ·A. D. Klaber . . . . .  ; . . . .  876,561 orn 'gatbl!rer ' and .  picker, J. E. & J. P. . ceases that they require. In the field of Corn La;:f!�gi ' ;,;a:$i�,; 'j>." iieitrl�ti. : : : : : : : :  fT3',= chelDlstry� ' this gui<!kness to seize upon oppor- For wblcb Letters Pate. at 01 tbe C N W tunities," and . the .dog' ged ' perseverance In fol- c
orn ' popper, . "' . Emmer . . . . . .  ' . . . . . . . .  876,780 orn toppe!;,," S. S., Woods . . . . . .. . . . . . . . . . 876,615 

lowing them to' a 'golden outcome, are par- United .states were luued ' Commelll pt(idrlct; "�"iW. ' . . SlmilDs . . . .  � . . . . . 81il 662 Cotton clfopper ' a:nd , . enlt:lvator, W� I. ' 
ticularly noticeable. Dr. Wemer von Bolton; 1 b Smith .; . . .. .  , . . .. . . .  , . . . . . . . . . . . . . . . . . . .  876 664 
chief of staff In the laboratories of Siemens Or t e Week Eadlu, g�u�n clra.neii F..;:...Phe1p8 . . . . . . . . . . . . . . . . . .  876:394 
& Halske, of Berlin, devoted seven years ( a  C It · g nD · , · · , �  .. !>8"S '- . . . . . . . . . . . . . . . . . . .  876,412 

Jaaaarv 1 4  1 908 ' '!up nil', ' • , McllQnald . . . . . . . . . . . . . . . . . . . .  876,484 
very short time compared ' with some others) " .. Oranes, ' safetY device tor electriC, M. R. 
t, 0 the sear.ch for a. suitable metal fro' m B A C H 8' B A R  I N a. T H A T  

Snllot " .  ' . . .. . .  .- . . . . . . . . . . . . . . . . . . . . . . . .  876,503 A N D  D A T B Crate, banana, T • .  H. Ruddlman . . . . . . . . . .  876,592 
which to make filaments , for electric light grou hell,ds, lubrication of, J . . Johnson . . . .  876,717 
bull)s. The result is the tantalum lamp. [See note at end of list about �pies of these pa�ts.l ultlvatiqg , and. root . . harvesting machines, . 

It 1 th 
. gnide tor row, G. F. Conner . . . . . . . . . .  876,623 

s ese fundamental differences that Mr. Cultivator, S. E. Ballor . • . . .  · . . . • . . . . . . . . .  876,513 
Robert Kennedy DunCan brings out ' in his Addl.'esser, envelop, R. N. Rogeri . • . • • • . . . .  870',918 Current machine In parallel, means tor oper- . 

AddreSSing machines and the I1ke, self-feeder stIng alternatlni,. " Brooks ... A�rs : ;  . .. 876,680 
"Ch�mlstry of Commerce." He does it as a for, R. N. Rogers • • • • • • •  ; • . • • . • • . . . . • 876,914 Curtain, . drop, . M. , L. Sickles . . . . • . . . . . . .  876,844 
side Issue, though, for his book Is a. descrip- AdvertlBlng, automatic swltcblDg device for Curtain hllng1ng appil�atuB, T. E. Shevlll 876,to5 
tlon, exact �d , detall� " "ut _ popular, 'of the Air g:k!�, :��in!uc 

Kpr:'::;';; n;ial .... I� . . 'a�d 876,1155 ���� ��"d/b.!��t�
m

l. "W;"T�i:um : � : : : :  ��fi� 
infiuences that are rev:olutionizlng · the spirit graduating release device tor, Hlflman Cut-olf, water, W. Z. Brown • • . . . • . . . . . . . . •  876,687 

f od ' . & Roberts 876 S76 Cutting and taclng tool, W. S. Watson . .  ' .' 876.852 o m em manufa�g. He manifests his Amusement noveit7" �r" iJie�tric.;i · device: ' Dental extractor, O. Chollnsky . . . . . . . . . . . .  8'i6,1i'.!0 
love of , the subject in. a . cl,ear, BW�ging style F. W •. Schmidt . . . .  , . . . . . . . . . . . : . . . . . . . .  876,781 Dental · tool, L. S. Robinson . . . . . . . . . . . . . .  876,842 
that carries the reader : along, until .he hlm- Animal trap, W. ·P. Tippit . . • • . . . • . . . • . . • • 876,414 Design transterrlng a

. 
pparatus, A. G. Schultz 876,733 

If f 
' . . , Animals, treating, F. C. Golf . . . . . . . . . . . .. . . 876,682 Detachbig device, A. Barna . . . . . . . . . . . . . . . .  876,762 

se eels the InsplratiO� that is bom of an' AnnunCiator, L. S. Scott . . . . . . . . . . . .. . . . . . . . .  �6, 735 Ef.h, cereal, L; T. · Klnert . . . . . . . . .  .- . . . . . . .  876,808 
insight Into what was 'once the unknown I Antlsnorlng 4evlee, O. F. Rohwer . . • • • • . . . • """816,491 D 

splay case, W. A. Van Brocklln • • • • , • • . 876,869 
(It  i 

. . . . . .  . "  Apples, potatoes, etc. t,.devlce tor culling and oor tastener, S. Olson . . . . . . . . . . . . . . . . . . .  876,831 
s a pity . that s� .IIl!lDY sJlgh� errors, . d1Bcharglng, P. nubertY . . . . . . .  ; . . . . . . .  876,806 Door banger; J • . H. Burkholder . .  , . . . . . . .  876,621 

largely typographical, no

.

, dOUbt, . .  should appear I 
Artillery director, I,. D. B. Fulton • • • • • • • • • •  876,348 Door wck, combination, B. I. Hofbelnz • . . 876,550 

In such an excellent k Whll th 
. Antomoblle jack, . J. C. Moore . . . . . . . . .. . . . . . 876,824 E"0r, meta11ic, 3:. O. El!lricb . . .... . . . .. . . . . . .  876,788 

wor '. . .e .  ese er- Automobile motor, R. R. Brown . .  : . . . . . . .  876,769 redger and lICraper, C. H. Gunn . . . . .. . .- . ' 876,684 
rors do not decrease Its . value to any ap- Ball tor flower pots, ootaclulble, G. B: Drying cyllDder, W. M. Cnmmer . . . . . . . . .  ·. 876,440 
preclable extent they'- ' make , one , feel that the' Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,872 Dump and hopper, combination, T. Carroll 876,896 

, ' , "  . , . . .  Baling press, Hntton ... Hlmbury . . . . .. . . . .  870,553 Dye and making same, anthracene, M. A. 
proofs of the volume ;should have been more Barrel, J. I. Henry . . . . . . . . . . . . . . . . . . . . . . . .  876,801 . KUDB . . .. . . . . . . . .. . . . . . . . . . . . . . . .  .-. . . .  876,810 
carefully read. ) : '  , . . . , ' . . .- . , Barrel, metallic, J. H. La Fave . . .  , .- . . . .. .. 867,663 Dye and , making sam� red, R. Pummerer 876,839 . BaBin, folding wasb, H. Barcalow . . . . . . . . . .  876,425 Egg beater, ;T. A. HOlrman . . . . . . . . . . . . . . � .  876,1149 
A COURSE IN MATHEMATICS . FOR . STUDENTS Batteries, , '  electrolyte for alkaline storage, Ef.g preserving apparatos, H. J. Wlntherl1eh 876,761 

E,,:.. .. _ T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . .  876,445 E astic wbeel, L. A. Garcl!ey . . . . . . . . . . . . . . 87.6,1i8'I' 
OF l.'t.GINEERING· AND .arPLIED SCIENCE. Bearing, antlfrictlon, H. R. Pl1mpton, 24 . . 870,830 Electric machine, ' dyiiamo, C. E. Lord : . 876,5{18 
By Frederick S.  Woods and Fred- Bearing, steel l1ued roller, A. P. Sloan, Jr. 876,499 Electric switch, C. G. Perkins . . . . . . . . . . . .  876.910 
erick H� Bailey. Bosto d N BedB , folding, N. Sllveraon . . . . . . . . . . . . . . . .  876,498 Electric switch, H. Drewell . . . . .  ; . . . . . . . .  876.701 

n an ew ed pan, G. M. White • • • • . . • • . • • • . . • • . • . •  876,671 JDIectric switch or cut-ont, I. Kltsee . . . . . . . .  876,809 
York : : . Gi·nn & Co. Vol. I. ; 8vo. ; Beer apparatus .. cool1ng coil tor, C. MeIdan 876,823 JllIectric time swltcb. Venner ... Grie.bach 876,410 
cloth ' 385 pages with diagrams Belt coupling, u. N. Tevander • • . • . . • , . . . • . .  876,eoT Electric wl.res, ;Junction box tor, L. P. BIle-. 

, • BllIhead or statement, aeIt-lncloB1ng, ;T. Sou- melster • • • • . . • • . . . . . . . • . . . . . . . . . . .  .- . . .  876,619 
Price, $2.40. der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . .  876,748 Electrl�al '. dl�ributing rack, C. A. Bolfe . . 876,400 

A t t Ii k f stu' d' t f engIn Binder, R. ;T. Copeland • • • • . • • • • • • • . . • • . . . .  876,8M Electrical .l'\Idster ·  8I!d syStI!m ' therefor, L. . ' 
ex - 00 or en 8 0 eerlng and Binding clip, electrical, B. L. Barnes • • • •  876,615 A.· Bebm1dt . . . . . . . . . . . . . . . . . . . . . . . . . . 870,591> 

applied science. The position of the. authors Block Signal apparatus, ' A. Bevan • • . • • • • •  � 876,68t Electrolllllf.n�tle 1I:a�s, .meana tor produc-
as professorS of mathematics m the �ft ssa.- BBlower, powder, 1'. B. La May .. . . . . . . . . . . .  876,862 lng, ' · . . .  ,M(lrgas . . . . .. . . . . . . . . . . . . . . . . . . . .  876,383 

..... oat, torpedo, S. Lake . . . . . . . . . . . . . . . . . . . .  876,564 Elevated: cllI'rle�; A. 'H. '  Neller . . . . . . . . . . . .  876,578 
chusetts Institute of Technology assures the Baller Indicator, steam, ;T. F. Senter . . . . . .  876.497 :leva�r,< L.Bl'Il8t0� ... Chatlleld . . . . . . . • . . . . 876,482 
practical usefulness of the work Boll weevil exterminator, G. W. WatklnB . . . 876,612 Em"v

ba 
Idr, ... � ,..., f'" b

ariw . . . . . . . . . 
le 
. . . . . . . . . . . . . 876,599 

.- • Bolt. See Stay bolt. ro euug a a c wltb pi threads In 
PROBLEMS IN STRENGTH OF MATEBIALS By Book, loose leat, W. P. Pitt . • • • . • • • • • . . • • 876,891> III JIIltte

Gms ' WmaChW
l
t
nl_

ery tor, F. Kleutgen . .  876,5611 
. . .. . . • Boo1ts tor binding, metbod and means tor nglne, . . . . . . . . . . . . . . . . . . . . . .  876,890 

William ·Kent ·  Shepard. Boston and preparing tbe back. ot. H. D. Baum- EJ:gine cooler, gas, F. L. Orr . . . . . . . . . . . . . .  876,832 
. New .York' : : Ginn & Co ' 8vo ' cloth ' talk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,616 Englnb e 

tistart
H
lng Aml,l.Cbh

RDIsm, Internal com- .. 
70 ' . . , . • . i 

. . , , Boota and shoes, machine tor separating or . ns on, . ' . .• 0 nston , • • • • . � • . . . • . . . .  876,460 
pa�. . Pr ce, $1.30. Indenting stltcbes on, M. T.· Denne • . . •  876,699 Engines, charge torm':lt device for Internal 

This ald . .  ;to 'Instructors Is a collection of Bottle. non-refillable, G. MiHfn . . . . . . . . . .  876,468 En clombnstl
h

on
l , 't., A ro

B
thers ·t· t 

. . . . . . . . . . . . .  876,519 
' . . ' . . � . ' . Bottle washer, I. T. H. Paul . . . . . . . . . . . . . .  876,857 ve op mac ne, .. .  • urne . . . . . . . . . . . . . 876;689 

nearlY !JOO 
. 
grac!-ed . p,ractical problems, on the Bottle washer, G. Fa11lng • . • • • . • • • . • • . . • • • •  876, 706 ttn�I1Zlng

bl�'iJebanISm, I!'. Mneller. . . . . . . . . .  876,381 
strength . of ri:iaterlals, for engineering pupils. ' Bottle washing machine, J. W. Greer , . . . . • 876, 798 E���bnl

gtl s eoo 
... tor 

W
dratVtsmeDlD, ·KL··llIJall' . .  ' 88r66'�11 

A h· . . . , .  ' . . . , .• ' .  Bottle wrapper, Legge '" Well . . . . . . . . . . . .  876,865 ng .. ce, . , · . e ey . . . . . . . , , "",  
c a�t.ei' .on · ri�e<ed joints; 'and a number Bottle wrapper macblne, W. D. Legge • • • • • • 876,864 ExploBive enlll� Hooper . & Hutchins . . . • 876,tl78 

of tables' rieceBsary ··to the solution , of" the prob- Box cover holder, W • .  R. A. Ball . . . . . . . .  · . .  876,1114 Eye sbade, ;t; w. Alderson . . . . . . . . . . . . . . . .  876,676 , ; ' "  .-' , . .  - . ' : , .  . . . .  .Box making machine, McRae ' "  Canby . . . .  876,4811 Fabric. See Wire tabri!! • . 
lems �r., . . 84J.lled . . ' . " "  Box making machine. E. L. Tburber . . . . . . . .  876.506 !!,;abric, Vermilyea & Hammersley . . . . . . .- . . .  876,'lIIO 

. . ' 
. . ' . . . 

.
. 

. 
Box or crate, M. N. Edwards . . . . . . . . . . . .  876,000 .. e brlcs, means for prod!,clng selvage In 

HEALm, JiJD:l;TCA'rIO;N : SERIES. Numbers 1 . to Brake applying mecbanlsm, J. M. Hines . . . .  876.41\8 loom w�ven, L. E. ,S'!-Ilsbury . . . . . .  ' . . .  876,494 
, 14. : ;BQs.tOIl 'M.a'Bs . :  The Health Edu- Brick press, 1". J. Nleters . . . . .. . . . . . . . . . . . .  876,388 FeedFeed pac

t king machlne'Jl"'
B
' M.

l\I
Nlkolal . . . . . .  876,389 

ti 'r �ft':". Bridle, S. D. Hawk . . . . . . . . . . . . . . . . . . . . . . . .  876,715 wa er governQt, • • owry .. . . . . . .  876,725 
ca on .... """6 .. e• BrIdle bit, G. F. Jnnl8rmann • • . • • • . .  � • • • • .  876.461 Feed water heater and purl1ler, J. C. Jones 876,357 

With the view of promoting the Imowledge Broom bolder. Rees ... Fischer . . .  , . . . .. . . . . . .  876,589 F
Feeding mec

bobante
lsm, F. M

l
n
tle

ller
t 
. . · . . . . . . . . · 876,382 

. ' Broom proteetor, ;T. Kenny . . . . . ; . . . . . . . . . .  816,884 enons,  csr na , �mf.'ls on or the pro-
of the law.s ot hygl�e, the Health-Education Brusb, cleaning, R. T. Gllle.ple . . • • . . . • . .  876,540 F dUI �tion ' of) ;T.), K. · Illy . . . . . . . . . . . . . . . .  876.360 
League of Boston Mass publishes a series of Brush, pnenmatlc, Matchette ... Monkos • • • •  876,871 F1b

rrD e, detta
k

cnab
t

le
ed

, Scott '" Whipple . . . . . .  876,734 
· " ' . ' Brusbes and other maniCUring articles, han- . ronB s oc e er, S. W. WoOdbury, 

pamphlets on how to guard one S physical well- I dle ot, A. C. Booth . . . . . . . . . . . . . . . . . . . .  876,811 reluoe . . .  . . . .. . . . . . . . . . . . . .. . . ; . . .. . . . . :. .  12,740 
being. The booklets a:re fourteen in number, Bucket cleaning save all, W. E. Potts .. . . .. 876,837 nF1tthtth �heel antlrattler, L. E. HI.ckQk.; . . • 876,545 

d d · Buckle, I. A. Grey . . . . . . . . . . . . . . . . . . . .  .- . . . . 816,799 wheel antlrattl ..... vehicle, L. · E. Hlckok . 876,1141 
an ' eal, In a popular manner, with all . of Buckle, repair G. A. Buchholtz . • . • . . • • • • • . 876,888 FIlament. from vlBcose or similar material,' : . 
the more Important subjects that make for Burial ca'!8, ;r. Maxwell • • . . • . . . . • . . • • . . . • • • 816,822 tlJrod

J
ctng . and forming twisted, C. A. . . 

bodily health and vlgOJ;. It . should be the duty �:r:=' !��f::CtI���pX� t. A���!I: : : : : : : :  fT�= File J:g, L; 
. Iii: ·M:�id��: : : :  : : : : : : : : : : : : : : : :  fT3:ffl 

of everyone to assist In the spread of these'  Calcnlatlng machine, H. E. Goldberg . . . . ' . .  876,450 Flltering viscose and similar vlscons sub-
ubli ti f I I 11 k ' d' t . , Calendar perpetual dally lnch ... Cramer 876.564 . stances, Ernst & , lJamlln . • • • • . . • . . . . . .  876.901 

p ca. ons • .or we are so - c ose y , n e o- Can testing machine, O. I. lobnson .816,557, 876,658 F1nlsb ren:over, C. EIlIs . . . . . . . . . . . . . . . . . . . .  87�r;.'12 gether in our
. 

dally life thilt . disease

. 

III seldom Can top and sample carrier, . comblned, G. T. Fire alarm, automatic, S. Murray • .  · . . .

.

. . . . .  876,384 
confined to ' the Individual who by careh'ssnes8 Benson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,427 FFireI a arm system, M. A. Abrahamson . .  ' .' 876,512 

. Cans. jugs. etc. , closure tor oil, G. T. T"bler 876,604 re engine, traction, W. H. Shafer . . . . • • . .  876.404 
or ignorance ,first allowed lli��lf to become a Candlestick, A. A. Roland • • • • . . • . . . . • . . . . . .  816,401 Fire escape, ... A. . !teuter • . • • . . • • . . . . . . • . . .  876,840 
breeding place for the germs that he spreads Cane, repeating torpedo, R. Bean . . . . . . . . . .  876,683 :rlre escape. w .  R� Arnold . . . . . . . . . .

.
. . . . . .  816,893 

, 
. . . , CsnvRB stretcber, Gou ... Hansen . . . . . . . .  876.345 Fire extinguisher, H. Sieben . . . . . . . . . . . . . .  876,917 

broadcast. The tlties of . the series are gIven Car holster, cast metal, G. G. Floyd • . • . . • . .  876,448 Fire extlngnlaber, cbemlcal, M. Breslauer, . 
below : Car brake operating mechanism, N. RUBbe 876,730 . . 876,820,. 876,321 

. . Car, combination stock, T. M. Crepar . . . . . .  '876.774 �replace, H. , M. Walker . . . . . . . . . . . . . . . . . .  876,870 
No� 1.-Hints for Health In Hot Weather. Car coupling, Starbird '" Fox . . . .  " .. . . . . . .  876,500 I�!replace or stove, E. C. L. Close . . . . . . . .  876,692 

"'- t ch Itl 0 h '  d d Car tor wire rope or suspension railways F Ireproof door • .  1. , 0. Emrich . . . . . . .. . . . . . .  876,781 
.L w O ,  cen s ea . , '" :.5 per . un re . trolleys, R. Pfalfenbacb . . . . . . . . . .. . .  : 876.486 Fireproof wall and partition. 1. D. SuIllvan 876,605 No. 2.-Mllk. By Charles HarringtjJn, M.D. Car frame construction, 1. 1. Hennessey . .  876,644 Fishing tackle. automatic, H . . A. Schmidt . .  876,732 
Three cents e.ach, $2.50 per ·hundred. Car, rocker bottom, H-. C. Priebe . . . . . .. . . . . . .  876,587 Flies. device tQr att�actlng, B. W. Sims . . . .  876,740 

Cu stake and attaching means therefor 1 Floor, T. Cantwell . . . . . . . . . . . . . . . . . . . .  ; . . .  876.486 No. S.-"Colds" and. their Prevention. Two A. Toomey . . . . . . . . . . . . . . . . . . . . . . . .  : . .  : 876,415 Floor jack, C. H. Coldwell . . . . . . . . . . . . . . . .  876.693 
cents each, $1.50 per hundred. Car. ftStlbnle door and trap, C.' E. Grlt- Flour packer. E. G. ljltaude , • • • . . . • . . • . . •  876,60:1 

',.. atb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 876,871 Foldable box, C. Jr. A. Eddy . . . . . . . . . . . . . .  876.531 
No. 4.-Meat and Prink. By Ellen n. Rich- Oars. �m tor automatically loading, W. Folding.' seat, E. x,bidow . . . . ; . . . . . . . . . . . . .  87.6,367 

ards. Three cents each, $2.50 per huitdred. · - 1. Selleck . . . . . . . . . . . . . . . . . . . . . .  .- . . . . .  876,781 Forging and �eldlng metalllc rings, machine 
N 5 H Ithf 1 H . F t h Carbnreter, I. F. Andres . . . . . . . . . . . . . . . . . .  876,678 tor, J. Glrlot . . . . . .. . . . . . . . .  , . . . . . . . . . .. .  816,709 

o. .- ea u omes. our cen s eac " Carbnreter, D. G\lDdelach . . . . . . . . . . . . . . . . . .  876,800 FruIt con.yey�e!l M. B. · Dorman . . . . . .  :. ; . . . .  876.529 
$S.OO per hundred. '1 Carpet cleaning machine, W. Farman . • • . • •  878,446 Fnmace chargmg · bdx • .  G. A. Busel .  • • • • •  876, 640 

· No 6" --The Successful Woman
' 

By 'Willlam Carpet . stretcher, I. B. Logan . . . . . . . . . . . . . .  876,817 FFurnace d!lh°oodf, H. H·b Magwlre • • . . . . . . . • . • . •  876.81 9  
. . . . Car�re tIl�L�' J. HoskYns • • • • • • • • • • • • . •  876,905 ' urnace�, (or . ot air. E. O. Haskins 876,873 

R. Woodbury, M.D. Four cents. each, $2.50 CartrlClge Cl"IIilpolr, G. T. Phillips . . . . . . . . . .  876.584 Fnrnaces ot . the chann .. l type. method ot 
per hundred. Cash register, H. S. Hallwood . . • •  , • • • . • • •  876,635 and : lDI'ans for. utilizing · the heat In. G . .  

Casb retlster, F. & R. De-genhardt . ;  . . . . . .  876.770 GrondBl . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . .  876,712 
· No. 7.--:-The Boy and the Cigarette. By H. O�ment Durning, furnace, W, E. SlIyder • • . • 87j1,602 Furniture. metal, M. E. Stockwell . • . . .  , . .  876,888 

Sterling Pomeroy, A.M., M.D. Five cents each, . Centrlt.ugal machines. apparatus tor . driy- ' I Game apparatns, 1; Brucker . . . . . . . • . . . . . .  878,324 
.. . . , . . . lng, W. A. Macfarlane . . . . . . . . . . . . . . . .  8'l6,868 Ga rment supporting clasp, W. W. ;Tohn-
",S.OO lMlr I!-undred. Centritugal mill, H . .  Besser . . . . . . . . . . . . . . 876,765 son . . . . . . · . . . . . .  ' . . .. . . . . . . . . . . . . . . . . . .  876,881 

�o. 8.-Tl),e . care of Little ChlldreIi. By R. ·  Ch.aln
.
s, making, M'. F ... s1er • • ; . . . . . . . . . . . . .  876.792 Gas . bnrner, E. G, ,Van Zandt . .. . . . . . . . . . . . .  : 876,500' 

W H tl A M M D Th t · h Chair· Iron, F. Chlcb .... ter . . . . . . . . . . . . . . . . . .. 876,525 Gas converting process, G. C. Carson . . . . . .  876.487 
• as .ugs" . , . ,  • •  ree cen s eac , Cbanneler, C. A. Dawley . . . . . . . . . . . . . . .. . . .  876.888 Ga. meter, T. C. E-•. & W. J. Henning . . . .  876,875 

$2.50 per hundred. ' . Cbannellng macblne, ' H. V. Halgbt . . . . . . . .  876,1142 Gas plants,. pre8S1)re: ,...gulator , tor. com-
· No. 9:-The ' Plague of Mopquitoes and Flies. Channels, apparatu. tor removing mud trom, PretlllOi'

.
d. L. K�rger 

.
. . . . . . . . . .  : . . . . . . . . .  876,359 

· . . . . . . , . J. P. Ermellng . . . . . . . . . . . . . .  , . .. . . . . . .  876,190 Gas producer, W . . 1,. McClurg . . . . . .. . . . . . .  876.575 
Two cents each, $1 .00 per hundred. Check . boldlug device. F. P, Sweeney • . . . . • 876,746 �,!s · .produclng fumace, C. Gamer . . . . • • . .  876,903 

No. 11 .":"Tonlcs imd Stimulants. By .Ellen Chopper. See Cotton chopper. . .ate . . S. D. Fry . . . . . . . . . . . . . . . . . . . . . . , . . .  876.342 

. 
. .  . . . Cigar cotter and lighter, A. �on · Kaspls . .  870,883 Gate, K. Landan . . . . .. . . . . . . .. . . . . . . . . . . . . .  876,565 

H . .  Richards. TWo cents each, $1.50. per hun- Cigarette machine, D. J. Campbell . • . . • . • •  876;327 G .. ar, change s\ll'E'd. H. Dunholter. '. , . . . . . . .  876.337 
dred 

. Circuit breake-r, P. H'. Tbomas : . . . . . . . . . . .  876,918 Gear, dllfe-rentlal. P . . Stelnbauer . . .  ' . . .. . , • .  876,501 . Clrcnlt closer, mercurial thermostatic, .F, G.-ar tor lifting ·and transporting ' cargo and 
No. 12.-Emergencles. By Marshall H. Cossor . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . .  876,778 . the . like goods, S. J. E. 10rgensen . .  876.559 

Bailey; M.D. . Eight cents each, $5.ilO per hun- Circuit controller, electric motor, ' ;T. M. · 
. Gear, trlctlon transml •• lon, -. G, T. Stamm 876':847 

dred' . ' .  . . Joy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 876,882 Gen r, transmlssioni W. S. Hovey . . .. . . . . .  : 876,355 
Cistern, A. G. Peterson . . . . . . . . . . . . . . . .  : . . .  876.392 . G1e nd or swab ho der" W. Slaydon . . . . . . . . 876,601 

NO. l S.�Mlcrobeil Good and Bad. By' Anne Clamp, L. Ljunglot . . . . .  ; . . . . . . . . . . . . . . . .  , . 876,908 .  Glass rolling apparatus, wire, A. Meyer . . .  ; 876,653 
, , . . .  ' .  ' h "S h Ch. mp ·  for securing planks ot scalfolda to- . �Iass smoothing componnd, plate, F. H. F. Rogers. ' Four" cents, eac , '" .00 per un- gether, applicable- also tor nse In con- . . ,  Flndon, 1.. . .  . . . . . . . . . . . . . . . . . .

.
. . . . . .  876,447 

dred. 
. < . '  . nection with planks tor other purposes, Governing gear tor Interilal combustion ,en-

N 14 Th ' C  of Babies . Health ca'" :MItchell '" Gunn . . . . . . . . . . . . . . . . . . . . . .  876.816 gines, Crossley '" Atkinsou . . . . . . . . . . . .  · 876,489 
o. .- e a:re • . .,.  Clevis, B. ' W. Cook . . . . . . .  � ;  . . . . . . . . . . . . . . . S76.333 Governor, steam engine, J. W. I\lelnban . .  876,647' 

( lO'x 14)  In Italian, . By Gaetano Pralno. C1evl .. Interlocking, T. Nelsoll . . . . . . . . . . . . . 876,�9 Grain b.lpder attachment. M. Brown . . . . . . . .  876.620 
· Samples of these booklets will be sent post- Clflck watchman's. A. A.� Npwmau . . . . . . . .  816.655 Granb"phDi1E'. D. Highilm . . . . . . . . . .  ' . . . . . . . 876.300 

Clntch, trictlon, B. M. W, 'Hanson . . . . . . . .  876,543
1 Grafe- • .  1. Re-sgan . . . . , . . . . . . . . . . . . . . . .  , . . . . .  876,728 

paid to 'anT address 'on ' receipt of ,price. Clute!! lIIechalllsm, B, H. Bowman . . . . . . .. .  876,318 Grlndln, mncllln .. , 1. J!J, 'fry . , , , . , .  u ,  . .  W6,449 
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�:dS Lathes 
FOR FINE, ACCU�ATE WORK 

Send for Catalogue B. 
SENECA FALLS MFa. co. 

695 IVater Street, 
Seneca fails, N. Y., U. s. A.  

E ngi n e  and F oot L at h e s 
M A C H I N E  S H O P  O UT F i T S ,  T O O L S  A N D  
S U P P L I E S. B E S T  M A T E R I A L S .  B E S T  
W O R K M A N S H 1 �  CATA LOG U E  F R E E  

S E BASTIAN LAT H E  CO . .  1 20 Cu lve rt St. ,  Ci n c i n nat i .  O .  

Veeder 
Counters 
to register reciprocating movements or revolu­tions. Cut full size. 

Booklet F ree 
V EE DER llIFG. C O .  

1 8  Sarlreant S t .  
Hartford. C o n n .  

01lclomet.ers, Odometers, 
7'achcJ?'neUrs. Counters 
and Pine CastJiWJs. 

O RIGIN AL BARNES 
P����ve Upright Drills 

10 t o  �O-i nch Swillg 
Send for Drill Ca.taIO(lUe. 

W. F. & J N O .  BAR N E S  CO,  

(Established 1872) 
1 9 9 9  R u by St .. Rockto rd , I I i .  

J A G E R  
4-Cycle 

Marine 
Engines 

Skillfully desllmed and weil 
buut. Single lever control. com, 
bintng 8 utomatic carburettor 
:i�� :C::N r����

n
i�'d r�iY:�b�f; 

under most trying conditioDs 
Sizes a to 60 h. p. Send for catalog. 

CHAS. J. JAGER C O ,  

Frankl in ,  cor .  Batterymarch S I .  
Boston .  Mass. 

Pipe Cuumg and Threading Machine 
For Either lIund or Power 

This machine is the regular hand machme supplied 
with !l power base, pinion, countersbaf� etc., and 
c..,n iJe worked M 3.0 ordinsry power 
machine or taken from its bMe for 
use :Ui II. hand machine. Plpe }( in. 
to 1 5  in. dlami!ter handleo easilY in 
small rOOm. lIlustrated catalogue­
price list. free 00 spplic.'\tion. 

TH E' C U R T I S  & C URT I S C O .  
6 Garden St., Bridgeport, Conn. Branch Office. 6 0  Centre St., N. Y .  

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

C U TT I N C  LAT H E  
For foot or power as 

·wan l ed. Has · power 
cross feed and com­
gound rest. A strictly 
t6�r. F.:�� fo,:,g�i'ift� 
ed matter. Descriptive 
circulars upon request. 

�::!'SJ����!lW B. F. BARNES CO. 
, Roekfordt Ill. 

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

$40 M OTO R CYC L E  MIt �� �::J i,r���rf!;�l��������d 
Supplies I n  the country, at the 
lowest prices. E,'ery m a c  h i n e 
guaranteed. \Ve are the I:ugest 
and only exclusive :\J otorcycle 
House in the world. Semi for OUT "'" 1908 Catalog. Repairs a specialty. 

notors aad Castings for Air Ships 
Harry R .  Geer Co . ,  8 5 1  McLaran Ave., St. lo u i s ,  M o .  

THE Nulite Xar� Lamps 
For IIome, Store and Street 

We also manufacture Table Lamps, 
Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Po ..... er 
seven hours ONE CE�T. No W leks .  N o  :5moke. 1'\ 0 Odou 
Abs<>iut.ely saf.. THEY SELL AT SIGH'I'. 
Ex�lusive terntory to good agents. I3rWrite for catalogue .3nd 'prices. Chicago So lar light Co. Depi.G. Ch icago 

T H E  E U R E K A  C L I P  
'l'be most nseful article evpr invented 

for the purpose. Indis!){)D8able to Law­
yers, �dlLOrs. Students. Bankers, l08ur ... 
8llce Companie� and business men gen­
erally. Book marker and papE r clip. 
Does not mutilate the paper. Can . )e -= used repeatedly. In boxes of 100 for 25c. To be bad of aU bouksellers. stationers -and notlon dealers. or bv man on receipt 
of J,lrice. Sample card, bymoi l , free. Man· 
'l.rt.;

t
8�.� �lx f2y.n :;l ::�I.:��f�ld���

e
1. 

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

MUNN & COM PANY 
Publishers of SCIENTIFIC AMERICAN 

361 Broadway, New York 

'" 10' (I) 
Z 
9 
!� 

Scientific American 
G rinding machine, fluid pressure operated, 

J.  G. Blessing . . . . . . . . . . . . . . . . . . . . . . . .  876,428 
Grinding macblne, surface, R. C. Mattbews 876,372 
Guns, combined frame and false barrel for, 

l\iarkham & Roe . . . . . . . . . . . . . . . . . . . . .  . 
Hair curler, W. F. Schacht . . . . . . . . . . . . .  . 
Ra i r  waver, F. W. Lowe . . . . . . . . . . . . . . .  . 
Ha rrow riding a ttacbment, T. C. Tobin . . .  . 

876,370 
876,402 
876, 569 
876,748 

Head block plate and percb connection, L. 
E. Hickok . . . . . . . . . . . . . . . . . . . . . . .  876,544 

Head screen ,  Harrison & O'Brien . . . . . . . . . .  876, 452 
Heeding and shingle machine, J. & .T. B .  

Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 876, 502 
876,488 
876, 495 

Headligbt, adjustable, Porter & Harbaugb 
Heating apparatus, Schramm & Becker . .  
He�ls, soles, etc . ,  fin isblng surfaces of, W.  

W. Crooker . . . . . . . . . . . . . . . . . . . . . . . . . .  876, 861 
H itcb i n� weight or a nchor, J. H. Chamber-

lin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876, 328 
Hoe, C. A. Long . . . . . . . . . . . . . . . . . . . . . . . . . .  876, 649 
Hollow a l· t iel e  mold, Kerr & Smith . . . . . . . .  876, 7 1 9  
Horse blanket, E .  Caldwell . . . . . . . . . . . . . .  876,435 
HOI'se blanket, W. S. Katzenmeyer . . . . . . .  876. 560 
Horse cleaning implement ,  W. F. Bla isdell . .  876.766 
Horsesboe, Gardner & Grosjean . . . . . . . . . . . .  876, 629 
Hor.esboe calk, D. StonE . . . . . . . . . . . . . . . . . .  876. 666 
Hose band clamp, J. B. Drlscol l .  . . . . . . . . .  876. 702 
Hosiery ,  manufacture of, G. H. Gilbert . . . .  876,797 
Hot a i r  engine, Mayr & Wallace . . . . . . . . . .  876.374 
Hot air furnace, Murdocb & Ludt . . . . . . . . . .  876 ,481 
Hot a i r  furnace, A .  M. Beale . . . . . . . . . . . . .  876, 682 
Hot water bottles or the l ike ,  making socket 

members for, K " aft & Scbweinet't . . . . . .  876,e61 
Hydraulic jack, punch, and similar machine, 

J. Weeks . , . . . . . . . . . . . . . . . . . . . . . . . . . .  876, 920 
Hydraulic press, T. H. Mapp . . . . . . . . . . . . . .  876.821 
Hydrocarbon burner, R.  V. Hoffman . . . . . . . .  870.457 
Hydrocarbon burner, S .  l\forris . . . . . . . . . . . .  876.476 
I ce machine press, D. L. Holden . .  ', .  876,352-
Implement handle. O .  Kampfe . . . . . . . . . . . .  876.7 1 8 
Index for books, G .  W. Boggs . . . . . . . . . . . .  876 .. 767 
I ndex system . ca rd . S . S. Bradway . . . . . . . .  876. 31 9 
Iudexing or d iv iding head, E. J. McCiellan 876,574 
Indica tor. See Street or station indicator. 
Inkwel l .  W. W. Owens . . . . . . . . . . . . . . .  876,726 
Inkwel l .  S.  Wagner . . . . . . . . . . . . . . . . . . . . . .  876. 7 5 1  
Inkstand .  W. I .  ·.ri sda le . . . . . . . . . . . . . . . 876. 668 
Iuklng pad receptacle. R. W. Roberts . . . . . .  876,398 
Instruments. :1 ccent i ll 1"� dev ice for automatic 

playel's for. F . W. Draper . . . . . . . . . . . .  876.442 
Insulator, R.  C. McNutt . . . . . . . . . . . . . . . . . .  876, 828 
Interna 1 combustion engine, MUler & Adam-

son . ' 1 '  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . •  876 .472 
Interna l  combustion engine, F. C. Gordon . . 876. 870 
Intest ine cleaning machine, F. GIns . . . . . .  876.344 
Ironlug board, F.  M.  Bugbee . . . . . . . . . . . . . .  876. 857 
Ironing board cover, E. StoDe . . . . . .  " " . . .  876. 4 1 0  
Irrigat ion gate box ,  R. H. Howard . . . . . .  876.879 
.feweler' s gage, Danner & Werrmann . . . .  876.696 
Joint .  H. F .  Rasor . . . . . . . . . . . . . . . . . . . . . .  876. 490 
Journal box, lubricating, C. Seidel . . . . . .  876, 403 
Kiln for coking peat or s imi lar materia l .  

M .  Zeigler . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Kite attachment, C. B. Carrol l  . . . . . . . . . . .  . 
Knitting machine, E. Lippitt . . . . . . . . . . .  . 
Knob fastening, door, J. F. Smart . . . . . . .  . 

876.421 
876. 690 
876.81 5 
876,845 

Knot tying apparatus for bags, etc. , C. D. 
Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,573 

Ladder and trap door mechanism, T. i\f. 
Hougbton . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Ladder or inclined way for raIsing and 
lowering barrels, etc . ,  portable, .T. 
Max . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,373 

I.amp, electric . J. De Martino . . . . . . . . . . . . . .  876,922 
I .amp filaments, making electriC, 'Clark & 

Pa l'ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . 876,001 
Lamp filaments, making Incandescent .  W .  

G .  Clark . . . . . . . . . . . . . . . . . . . . . . .  876, 330. 876. 332 
Lamp filler. H. Ellis . . . . . . . . . . . . . . . . . .. . . . .  876. 784 
Lamp. incandescent electriC, Parker & Clark 876,390 
Lamp, incandescent gas, H. 1\r. Eagon . . . . . .  876,444 
Lamps and other burners, wick attach-

ment. E .  W.  Burrows . . . . . . . . . . . . . . . .  876. 52-3 
Latcb. M. J. Ostul . . . . . . . . . . . . . . . . . . . . . . . .  876,581 
Lathes 01' other devices, feeding mechan-

Ism for, H. P. Kratt . . . . . . . . . . . . . . . .  876.360 

I NSTRUCTIVE VOLUMES. 

Home Mechanics 
for Amateurs 

1'hiS book has achieved anunpa.ralleled snccess in one 
week, and a Special Edi­
tion of 4.000 copies bas been 
ordered. It Is by far the 
largest and best book on 
the subject ever offered at 
such a low price. It tella 
bow to make thinlls the 
�f��::?i��p

e
e���

l
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prove of value to you­
much more tban you real­
I ze. Do tbings with your 
bands. Send for a circular 
J,!'iving contents-tbe circu­
lars cost only a cent-the 
book $ 1 .50 p08tpaid .  If the 
�

o
f��

u
i�u m:��}(r

o
::e 

f
t�: 

first to purchase. 'I'ne first 
large edition is almost 
gone, order to·day. 

l 'owel' transmlttiug mecbanism, R. D. Mayo 876,571 
Preserving, E. JanltzkY . . . . . . . . . . . . . . . . . .  876,800 
Press, N. W. Crandall . . . . . . . . . . . . . . . . . . . 876,899 
Printers' rollers and the li ke, machine for 

cleaning, C. B. Cutler . . . . . . . . . . . . . . . .  876, 336 
Printing press, reciprocating motion, C. L. 

Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,590 
Printing press, tag and label, F. C. Jamie-

son . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . .  876, 646 
Printing, water color, C. S. Heermance . . .  876,643 
Propelling apparatus, boat ,  J. A . �fcI1wee . 876,385 
Propelling vessels, means for, M .  F. Maus . 876. 470 
Pulverizing mil ls, mortar for, .J. Lavagnino 876. 8 1 2  
Pmnp, ll. R. Blancbard . . . . . . . . . . . . . . . . . . .  876.618 
Pump, oi l ,  D .  F.  Colldeweib . . . . . . . . . . . . . .  876.�2 
Pump operated; by compressed air ,  D. W. 

Stanett . . . . . . . . . . . . . . . . . . . . .  876, 848, 876.('H!J 
Pusb button snap switcb , J. A .  york . . . . .  876 .51 1 
Puzzle, Dever & Delzelt . . . . . . . . . . . . . . . . . 876,779 
Puzzle, W. H. �faltbie . . . . . . . . . . . . . . . . . .  876, 820 
Radiator mounting and connection, M. J. 

Harkins et a i . .  . . . . .  . .  . . . . . 876, 7 1 4  
Railway block Signa l i ng system , automatic, 

S. �f.  Young . . . . . . . . . . . . . . . . . . . . . . .  ( 876. 4 1 9  
Railway brake setting apparatus, J .  J .  

McNamee . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,387 
Railway, electriC, O.  D.  Prescott .  . . . . . . . . .  876,659 
Railway journal box: appliance, W. F. 

Bentley . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  876,764 
Rallway switch safety appliance, .T. W. 

McManama . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,577 
Railway system, electriC. Rappleye & De-

vine . . . . . . . . . . . . . . d . . . . . . . . . . . . . . ... . . .  876,489 
Range, W. M. Fulton . . . . . . . . . . . . . . . . . . . .  876,536 

370 1'o.lI'es :J�6 Enll"raviulrs 
Razor holding and stropping device, G. W. 

..... 00 "1. " 0 Mosby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876, 8a'> r&'"& � � Razor strop or device for stropping razors 
TW ENTY -THIRD EDITION 

Expe r i m e ntal Science 
By GEORGE n .  HOPKINS 

Revised arul Greatly Enlarged. 2 Octavo Vo!u""es. 1,100 
PaQes'5.� I!i¥;if;

a
..u���cco����t=d��r&:.tPaid, 

�J X P � ll l M I!) N ' l ' A l .  8CtENC�] i. so wel l known to 
IOAIlY of O U I' readers t hat it is h ardly necessary now to . give a description of 

tbls work. Mr. Hopkins 
decic ed some months 
ago tbat it wouid be 
necessary to prepare a 
new edition of this work 
in order that the many 
wonderfu I discoveries 
of modern times mlgllt 
be fui l y  described ;n Its 
�3FtT6� ���

ce
pi:118�:�� 

w o n d e r f u l  develop­
ments in wireless tele­
graphy, for example. 
have been made. It 
was neCeti8ary. there· 
fore, tbat a good deal of 
new matter .hould be 
added to t be  work In 
order to make it thor­
oughlY up-to·date, and 
witb thi s  object in view 
some 200 D�es bave 
been added. On ac· 
count of tbe increased 
size of the work, it bas 
been necessary to dl vide 
it into two volumes, 
handsomely bound In 
buckram . 

REVI SED and EN J.ARGED EDITION . 
The Scientific American 

Cyclopedia ��:I:�:� 

01' blades, A. CraIg . . . . . . . . . . . . . . . . . . .  876, 528 
Recorder, R. A. Wood . . . . . . . . . . . . . . . . . . .  876,854 
Reel clamp, C. B. Kubl . . . . . . . . . . . . . . . . . 876,648 
Rellector, beat, B.  C. Oblinger . . . . . . . . . . . . 876,909 
Rein coupling, T. Forstuer . . . . . . . . .  876,341 
Relay, polarized, C. H. Tbordarsoll . . . . . . .  876, 4 1 3  
Release starter, automatic electrical, A .  J .  

Burns . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . .  876,326 
Retort furnace, regenerative, R. Ztesing . .  876,891 
Road macbine, S .  W. Smith . . . . . . . . . . . . .  876,846 
Roadway, G.  A., A .  J. & E. E .  Mltcbel l . . .  876,377 
Roasting apparatus, meat, L. Nelson . . . . .  876,579 
Rolling mills, table operating mechanism 

for, F. C. Biggert, Jr . . . . . . . . . . . . . . . .  876, 894 
Rootiog fastener, A. E. Roever . . . . . . . . . . . .  876, 843 
Roost, poultry, S. Percival . . . . . . . . . . . . . . . .  876, 833 
Rope bolding device, W. Brundell . . . . . . . .  876.770 
Rope splicing device, Melland & Nield . . . .  876,572 
Rotary engine, F. A. Cleveland . . . . . . . . . . 876,691 
Rotary engine, A. F. Ford . . . . . . . . . . . . . . .  876,707 
Rotary engine, E. H. Barrett . . . . . . . . . . . .  876. 763 
Rotary engine, E. E. Lord . . . . . . . . . . . . . . . . 876,818 
Rotary motor, J. C. Reuter . . . . . . . . . . . . . . .  876,396 
Safety system, electric. H. A. Hill . . . . . . . . 876,804 
Sad 1ron, electriC, W. M. Harwood . . . . . . . .  876, 639 
Sandpapering machines, means for lubri-

cating, .r. L. PerrY . . . . . . . . . . . .  , . . . .  876,91 1 
Sasb fastener, F. H. Bleyer . . . . . . . . . . . .  876, 429 
Sasb, metallic window, E. H. Jobnson . . . .  876, 556 
Sasb opening and closing device, window, A. Plass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876.487 
8aws, roller guldo for band, Lippmann & 

McKinney . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,8 1 6  
Scraper, W. Erdmann . . . . . . . . . . . . . . . . . . . .  876, 789 
Scraper, lIoor, A. Kilbury . . . . . . . . . . . . . . . .  876,885 
Screen nnd washstand, combined, A. L. 

Jones . . . . .  , .  . . . . . . . . . . . . . . . . . . . . . . . . . .  876,807 
SC1'ew driver, ratchet, .T.  P. Bartholomay . .  876,680 
Screw macblne, automatic, H.  B. Lester . . .  876,81 4 
Seal. car, E. S. Prior . . . . . . . . . . . . . . . . . . . .  876,838 
Seallng and vacuum releaSing device, jar, 

J. L. Rollins . . . . . . . . . . . . . . . . . . . . . . . .  876,591 
Sea t .  See Folding sea t. 
Seat  str[;cture, spring, J. H. Cook . . . . . . .  876,527 
Separator for collated qrticles, B .  �.,. Ennis 876,627 
Sewing machine, boot and shoe, Murphy & 

Putnam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,482 
Sbackle, l ifting, C. A. Terry . . . . . . . . . . . . .  876,505 
Shade or curtain holdeI', , adj nstable, G . F. 

Shermer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,738 Level, E. A. King . . . . . . . . . . . . . . . . . . . . . . . .  876,720 
Llno��fie ::;�,Ch����'e �dj�m��� . .  �

ri
.�.

m
�
ng 

876,524 
1 5 ,000 Receipts. 734 Pages. 

Lltbium compounds, p reparing pure, W. E . p .. ice, $5.00 I II C l ot h .  86.00 in Sheep. $6.�0 
Sharpening plowshares, d isks, etc. , ma-

cbine for, D. H. Sneed . . . . . . . . . . . . . . .  876, 742 
Shoe lining, backstay, and counter, J. 

Wadman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876.851 i ll H .L 1 r  IUol·occo. Post Mltcbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876.473 
Sboe, low cut, W .  G. Cloptul I . . . . . . . . . . . .  876 ,897 Lock and latcb . T. Hall . . . . . . . . . . . . . . . . . .  876.348 

Lock or latcb, W. V. Brown . . . . . . . . . . . . . .  876 .323 
Locket and similar article, J . A. Fuller . . . .  876 .902 
Loc0motlve tendeJ' loader, F. S . See . . . . . .  876 , 736 
Locomotive turn tables, safetY' means for, 

J. W. De LonA' . . . . . . . . . . . . . . . . . . . . . . . .  876 .698 
Logging gl'ab, H. F. Martin . . . . . . . . . . . . . . . . 876, 652 
Loom, band. R. K . Lenox . . . . . . . . . . . . . . . .  876. 8 1 3  
Loom shedding mechanism, Holmes & Cowan 876,353 
Loom, weft replenlsblng, H. Wyman . . . . . .  876, 418 
Looms. individual take up  mechanism for 

narrow ware, A .  H. Steele . . . . . . . . . . . .  876,407 
Looms. mach ine  for making false reeds fot', 

W.  E .  Wingate . . . . . . . . . . . . . . . . . . . . . . . .  876, 6 1 4  
Mall  bag catcber, E .  Piland . . . . . . . . . . . . . . 876, 835 
Mal l  bag catcblng and dellvering al)pa ratus, 

J. B. Dawson . . . . . . . . . . . . . . . . . . . . . . . . . .  876, 864 
?trail box, automatic, O. A. Lu rson . . . . . . . .  876 ,81 1  
Ma i l  delivery apparatus, rural ,  J. M .  Bran-

ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,433 
Malt ki ln ,  H. Wettlg . . . . . . . . . . . . . . . . . . . . . .  876, 756 
Matcb macbine, W. E.  Williams . . . . . . . . . .  876, 921 
Measure, L. C. Farmer . . . . . . . . . . . . . . . . . . . .  876,339 
Metals, precipitating, J. E. Greenawai t .  . . .  876,346 
Milking machine ,  Ii. T. Sbal'()les . . . . . .  : . . .  876. 598 
Miter box, E. D. Bjork . . . . . . . . . . . . . . . . . . . .  876,315 
Miter box , C. C. Galentine . . . . . . . . . . . . . . . .  876,795 
Mixing and kneading machine, "T. &. M. 

E . Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876, 633 
Mlx.ing macblne, T. C. Hugbes . . . . . . . . . . . . . .  876,356 
Mixing macblne, A. Stein . . . . . . . . . . . . . . . . . .  876, 408 
Molded a l·tlcles, making, H. Dresler . . . . . .  876, 783 
Molding macblne, L. H. K. Brodie . . . . . . . .  876,322 
Motor controll ing device. W. E.  Date . . . . . .  876.441 
Mower, W. W. & H.  H. Hnrc . . . . . . . . . . . . 876.637 
Mower g1'8SS receptacle . lawn, D. G .  DaviS 876. 697 
Mower, lawn. E. M. Stapleton . . . . . . . . . . . .  876,665 
Mowers, cutting apparatus for, 'V. J. Need-

ham . . . . . . . . . . . . . . . . . . . . . . . . .  876 .654 
Music leaf turner, E.  P. Dorward . . . . . . . .  876,781 
Musical instrument, stringed, 'V . D .  Bob-

nenberger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 876, 430 
�fuslcal i nstrument, pedal connection for. 

O .  Dreger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,443 
Nail Inse l·tlng macblne, A . D. Ei l lott . . . . . . . .  876, 626 
Nest. poultry, J. A .  Secrest . . . . . . . . .  876,916 
N i t l'ohell�anthrone compound and making 

same, Bally & Woll! . . . . . . . . . . . . . . . . . .  876. 679 
No?zie, E. Gerlacb . . . . . . . . . . . . . . . . . . . . . . . . 876,796 
Nozle, spray, W. H .  l 1(';)l'd . . . . . . . . . . . . . . . .  876, 453 
Nut lock, C. H. Bicl"'ei! . . . . . . . . . . . . . . . . . .  876.31 4 
Nut lock. F. R. Sm l t '  . . . . . . . . . . . . . . . . . . . .  876,741 
O i l  attachment for handsaws and tbe I tke. F'. Culbertson . . . . . . . . . . . . . . . . . .  . 
O i l  burner, M. S. Conly . . . . . . . . . . . . . . . . . .  . .  
O i l  extracting apparatus, V .  J .  LuuC'nnll l l . 
Ordnance, firing mechanism tor, H. '1'.  

876, 695 
876, 898 
876, 3R3 

Wbeeler . . . . . . . . . . . . . . . . . . . . . . . .  876 .51 0  
Ore concentrator. P .  Harden . . . . . . . . . . . . . . .  8"76, 7 1 3  
Ore crushillg machine, J .  B .  Albers . . . . . . .  876, 892 
Ore roasting furnace, A. D. Lee . . . . . . . . . . .  876, 567 
Ore tank, I'evolvlng, A . .T. Garver . . . . . . . . .  �76. 539 
Packing. shaft, J. Wilkinson . . . . . . . . . . . . . .  716,613 
Pan. See Welgb pan .  
Pane securing means. N .  Fells . . . . . . . . . . . . 876, 791 
Paper cl ip , M. E .  Tbompson . . . . . . . . . . . . . .  876. 667 
Pawl operating mechanism, automatic, W.  

E .  Waldron . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pencil sharpener. C. Spiro . . . . . . . . . . . . . . .  . 
Penholder, W. E. Forman . . . . . . . . . . . . . . .  . 
Phonographic record cabinet, R. A. Denovan 
Pta no. R. Fl'omsdorf . . . . . . . . . . . . . . . . . . .  . 
Piano. automatic .  M. Clark . . . . . . . . . . . . .  . 

876.752 
876.744 
876.708 
876,865 
876. 535 
876,438 

Pile fnhrlc cll ttt'ng machine, weft, Keigh-
ley & Notberwood . . . . . . . . . . . . . . . . . . . . 876.462 

Pipe covering. M. Sui l ivan . . . . . . . . . . . . . . .  876 .606 
Pipe wrencb , Lubke & Reed . . . . . . . . . . . . . . . 876. 651 
Pipe wrench , J. Hugbes . . . . . . . . . . . . . . . . . .  876, 7 1 6  
Pipe w l·cncb. strap, Martin & Ogden . . . . . . . .  876. 469 
Piston. P. A. Wille . . . . . . . . . . . . . . . . . . . . . . . . .  876 .853 
Piston closme. trunk. W. 'I'. Harder . . . . .  876 . 636 
Pialt lng machin�, F .  E .  Wal'll�r . . . . . . . . .  876. 61 1 
Piant�r, seed, J. H. Gardn�I· . . . . . . . . . . . . .  876.538 
Piaten locking mecbanlsm. A .  J. Seaman . .  876,496 
Plows. level indicntor tor, G. "r. & E. 

I Tburmond . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876, 747 
Plowshares. device for holding, P .  V. Bur-

I Pllelf':;��ic 
. c���ie",. · '�f: ' 'R: . Co'lii,;� 

. : : :  : : :  : :  m:�� 
, Post binder. W .  L. Van de Wieie . . . . . . . . 876.749 

r.rhis work has oeen re­
v ised. and enJarged, 
9 0 0  N ew Formu las, 

Show case, J.  F. Bierend . . . . . . . . . . . . . . . .  876,617 
Sbuttel', flexible 0 1' I 'oi l ing metaillc, A . Rusb 876, 593 
Sbuttie tb l'eader, J. N. Le Vasseur· Belisle 876, 465 
Sign, advertiSing, L. J. Lundgren . . . . . . . .  876,570 

'J'he work i s  80 arranged Sign. street, A. O. Warner . . . . . . . . . . . . . .  876,754 8S to be of use not only to Skidding device, slack pull ing, J. A. Haus-tbe speCialist, but to tbe feider . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . 87 6,87 4  �enel'al rea del'. It should Sktving macbi lH\ gage, M. Ctlva l lugb . . . . .  876,772 
h��

e
e �D� l ��:k�bo��erl Sleeper a t tucbmcnt for day coaches, J. A.  

circular containing f u l l  Sh i l'es . . . . . . . . . . . . . . . . . . . . . . .  876,887 
Table of Contents will Siough U l iol· . Ma l'sb & Timson . . . . . . . . . . . .  876, 467 
ue sent on appl i catIon Socket she l i ,  H. Hubbell . . . . . . . . . . . . . . . . . .  876,552 
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Wagon bodies. cl'a te cover for, A.  Hoppe . .  
Wagon , moto r, A. Hoed t . . . . . . . . . . . . .  . 
Washboard, J. H . Jones . . .  . 
Wasber. See Bottle wasber. 

876, 775 
876,641 
876, 431 
876, 551 
876,351 
876, 906 

Wasblng machine, J . '1'. H. Paul . . . . . . . . . . 876,656 
Waste clea ning apparatus, McDonald & 

�flller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  876,576 
W u te r  elevator, W .  G .  Dougherty . . . .  876, 780 
"Va ter heater, E. W. Dun n . . . . . . . . .  876,868 
Weatber stdp. W .  Van Horn . . . . . . . . . . . . .  876, 850 
Weeder, F. M. Newland . . . . . . . . . . . . . . . . . . .  876, 580 
Weigh p a n ,  Greene & Palmer . . . . . . . . . . . . . 876,541 
Wheel., F. J. Cooper . . . . . . . . . . . . . .  876,334 
Wheel, S.  B. McMaster . . . . . .  :. 876,386 
Wbeel block , A .  J .  Allen . . . . . . . . . . . . . . . . 876,424 
Wheelban-ow wheel, S. F. Pbl l lips . . . . . . .  876, 585 
W h lille t ree , W. Grafe . . . . . . . . . . . . . . . . . . . . 876, 7 1 1  
W b l p  socket, C . E. Pierce . . . . . . . . . . . . . . . .  876, 658 
'Vblsky aging and agitating mach i n e ,  F a r-

n u m  & Anderson . . . . . . . . . . . . . . . . . . . . . 876,534 
Wick hook, lamp, �f. O. Smith . . . . . . . . . . . 876, 663 
W i re coating machine, H. H. Webb . . . . . . .  876,755 
"'fl'e fabric and attach i n g  means  tberefor, 

M. W .  Floto . .  _ . . . . . . . . . . . . . . . . . . . . .  . 
Wire splicer, E. young . . . . . . . . . . . . . . . . . .  . 
'V rcnch, H T. Duncan . . . . . . . . . . . . • . . . . . . .  

DESIGNS . 

876,340 
876, 674 
876,704 

Box, G. A. Kruttschnltt . . . . . . . . . . . . . . . . . . 39,028 
C h a rm ,  pin , or  similar a rticle , S. R. Jacobs . ,  

38, 995, 39,01 1 
Eraser, - E. Faber . . . . . . . . . . . . . . . . . . . . . . . . . 39,025 
l'abrlc,  pile, I". E. Kip . . . . . . . . . . . 39,021 t o  39,024 
Horn,  C. H. Foster . . . . . . . . . . . . . . . . . . . . . . . . 39 ,026 
Lace curtain,  W. Hardy . . . . . . . . . . . . . . . . . . . 39,020 
Pedesta l a n d  jardinere , E. L. Collis . . . . . . . . 39,016 
Rubber heel, W. A .  Kon em ll n . . . . . . . . . . . . . .  39,027 
Spoon o r  similar a rticle , "T. A. Jumeson , 

39,012 to 39,01 5 
Talking machine cab ine t , J. C. E nglish . . . . .  39,01 7 
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TRADE MARKS. 
Acid com pounds f o r  laundry sours, ¥. D. 

Slim mer & Co. . . . . . . . . . . . . . . . . . . . . . . . .  67, 01 4  
A p rons,  cloth, Cblc Apron C o  . . . . . . . . . . . . . . . 67 ; 109 
B u k i n g  powde r,  Bennett Co . . . . . . . . . . . . . . . . . 67 , 009 
Balls, buse, A. J. Reacb Co . . . . . . . . . . . . . . . .  67 , 015 
Heel'. non-intoxica tiug,  FU l'go Bo t tling Works 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67 ,097 
Belting, cel'tai n ,  B. F. Good ricb Co . . . . . . . . . 67,066 
BItters and medIcinal cordials,  B'. S .  Fler- . 

shelm Mercantlle Co . . . . . . . . . . . . . . . . . . . .  67,020 
Bitters,  stomach , S. Levinson . . . . . . 67,026 
B l a nkets,  ESDloud M ills . . . . . . . . . . . . . . . . . . . 67,044 
Books, pampblets,  Hnd m a gazines,  prin ted, G. A. Bernard . . . . . . . . . . . . . . . . . . . . . . . . . 67 ,098 
Boots and shoes, leather, W .  D .  Brackett & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67 , 1 22 
Boot s  Dnd shoes, leather, Loring Q. White Co. 67 , 1 26 
Boots a n d  sboes, leather, Meigs & Co . . . . . . .  67 , 1 27 
Boots, shoes. and leggings, leather, Ellet-

Kcndall Shoe C o .  . . . . . . . . . . . . . . . . . . . . . .  67, 1 24 
Boots, shoes , and sJippers, . leatber ,  Edwin 

C.  Burt CO. . . . . . . . . . . . . . . . . . . . . . . . . . . .  67, 123 
Boots. shoes. S l i ppers, and sandals,  leather, 

�'ashlon PubliCi t y  Co. . . . 67 , 125 
Brandy. J .  Cartun . . . . . . . . . . . . . . .  67 , 091 
Buj]di l l� ll1 u t e l' ials,  certain , l\fason City 

B"ick & Ti le Co . . . . . . . . . . . . . . . . . . . . . . . 67, 1 1 6  
Buttel' a n d  cre u m ,  G .  W.  Simpson & Co . . . . . 67,046 
Candy, A .  B .  Schopf . . . . . . . . . . . . . . . . . . . . . . .  67 ,059 
Canned fruits and vegetables, v i nega r and 

pickles, A .  I'. Becl<munn & Co . . . . . . . . .  67 , 040 
Canne,d pears, R. S. Beston . . . . . . . . . 67, 04 1  
Canned vegetables; Illinois C a n n i n g  Co . .  

67, 049 to 67 ,053 
Castings, brass, G. W. Vandnzen . . . . . . . . . . . 67 , 1 2 1  
Cem�nt s  and pastes, certnin, Hazen-Brown 

CO� . . . . . . . . . . . � . . . . . . . . . . . . . . . . . 67, 1 1 0 ,  67, 1 1 1  
Checks,  bank,  H.  Arnold . . . . . . . . . . . . . . . . . . 67 .085 
Clg.,"s,  A l lmens Distilling Co . . . . . . . . . . . . . . 67 ,01 6 
Cigars , M. H. LII)man . . . . . . . . . . . . . . 67 , 027 , 67,028 
Cigars, L. J. Mendez . . . . . . . . . . . . . . . . . . . . . . 67,030 
Cloth i n g ,  ce rta in ,  M. M. Schwarcz & Co . .  ' . '  67,101 
Clotblng, certain. Printz B iederman Co . . . . . 67. 1 03 
Coffee, W. W. Harper Co . . . . . . . . . . . .. . . . . . . 67,065 
Coffees,  Norton & Curd Coffee Co . . . . . . . . . .  67 , 055 

You Can Build Your Own Boat--;-B k S 1 and Build Your Own Furniture� roo s ys em 

And Save two-thirds to three-fourths 
I CAN sell y o u  a boat for one-fourth o f  what a 

factory would charge. I can sell you fur niture 
for one-th ird of what a dealer would cbarge. 

h vlll sell you 1 00 cents' worth of actual value 
and results for 25 to 35 cents. Is it worth con= 
sldering? 

I cannot tell you my whole story h ere, but if 
you will send for my catalogues, they wil l prove 
what I claim . Olvo me a chance-right now, today . 
�ead my guarantee- it means you take no risk. 

Whether you buy 
boats or fu rnlture of 
m e .  I absolutely guar­
antee that you wil l be Satisfied. I will in­
stantly refund your money if you are not. I stand back of every Sf atement in this ad­
vertise ment. I · made t hem as . 
and con vinclng as 
know how . The goods 
warrant it. 

man. 
Seven years 

ago I originate:d 
the Pattern Sys-
tem of B o a t ­

buildinf. To-day 
my customers are 
found in every civ­

i l ized country o n  earth. 
O\'er 50 .000 boats (more 

than the combined output of 
all boat factories) have been 
built from my System. mostly 
by inexperienced men and 
boys. 

Over half of these have 
built several boats - a large 
number have established them­
selves i n  the boat-building 
business. 

Boat Patterns 
Anyone can build a boat by using my exact size printed 

paper patterns and illustrated instruction sheets, telling how to 

in=I:!s: . JJmjJiiI �a�1�
ve

�o!
itt

1;n��� \LlIIIIIlI"m@wrt� fail to build as 
good a boat as tbe 

A Set . u p  Frame professional boat 
builder. 

M y  boat cata­
logue shows all 
kinds of boats, tells 

A Semi-Speed Model wby tbe patterns 
cannot fail to be 

right and w h y  anyone can build a boat from.them. The price 
of patterns arc; $ t . SO and up. 

KnockDDown Bo�t Fra m es 
Many people prefer to buy my knock-down frames (all  

ready to put together) for their boats. instead of  working up 
the rough lumber. 

Owing to my immense factory facilities, I can in many cases 
supply knock-down fi'amcs at a lower price than you would 
pay for suitable raw mater ial. 

Every piece of the . knock-down frame is accurately shaped 
and machined ready to put together. 

I also send free the patterns and complete illustrated in­
structions needed to finish the boat. 

I can save you (1) boat-builder's profit, (2) labor expense, ( 3 )  big selling expense. (4) seven-eighths freifht. You can 
fifure th is .out yourself. 

I f  r-ngine is desired, I make a special combination price 
with knock-down frame, 

Knock-Down Furniture 
I have adapted to furniture practically the same idea tbat 

made my boat business sucb a success, and it  is revolutionizing 
the furniture business. My high-grade. heavy art f urniture 
is fast taking the place of the expensive factory product. 

I have been sellin2 this furni­
ture for three years. Every cus­
tomer is  enthusiastic over it. 

A l l  pieces are solid oak and 
are machined. smoothed, fitted all 
ready. so a nybody can put them 
together. '1.· ou can make a beau­
tiful Mission or Arts and C rafts 
chair, davenport, table or book- . 
shelf in a few minutes. Apply 
the stain (only one coat-no rub­
bing) and you have a solid and 
handsome piece of furniture. 
Every pie�e and eve�y result .is A s she received it 
fllarantecd to be sausfactory 10 
every way or money refunded, 

You save ( 1 )  in the factory cost. (2) in the factory 
profit, ( 3 )  all dealers' profits, (4) two-thirds of  freight. ( S ) 

finishing expense, (6) the expense of 
crating and packing-making a saving 
of two-tbirds to three-fourths. accord­
ing to the piece. $4 00 buys this chair (shown ill cu,) 

• without cushion. Seuee same 
style $7.00. 

By the Brooks System you can own $14.00 chairs for $4. 00 ;  i2 5 .00 da­
venports for $7.00 : $12,00 porch 
swings for $4.00 ; $30.00 tables for 
lIS.OO,  etc. 

Remember-my fuarantee means 
just w hat it says. The boat you 
build or the furniture you make will 
be satisfaclory-I guarantee it. I 
take all the r.isk. 

$6.00 

Write me persollally for my boat or furniture 

cata�. Both .ent free. 

C. B, BROOKS, PresIdent. 

B�OOKS BOAT M FO. co. 401 SHIP ST�EET B�OOKS MFG. CO. (Orl gh� ,� I�r:ll�fH�:j�:r�;) S1stem 
SAOINA W, MICH., U.S.A. (OrlgJ nutors of Klloek.J)o wu System ot ][ome }.'urillshlng) 
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'Ve Buy, Sen and Exclmna.e. " Largest dealers And 
brokers III New and Second-hand Autos In the world." Also sup­
l)lies at cut prices. Send for complete bargain slJeet No. 129. 

TIlII ES SQUARE A.UTOMOBILE ()O. 
]599-1601 Broadway, N. Y. Chicago Branch, 309-31 1  Mich. Ave. 

LEARN W-ATCHMAKI NG 
We teacb it thoroughly In as many months as It 

formeriy took years. Does away with tedious apprer,­
ticesb ip. l\tIol1ey earned while Btudylng� Positions se­
cured. Easy terms. Send fol' catulog. 
ST. LOtilS WAT()IIMAKING S ()HOOL, St. LouI .. Mo. 

�itIIe 3mnf 
"....?tfi" !W-:r-j(.jif' 

Reliable, Reversible, Two Cycle. 
and Three Rort. Guaranteed 

one year, Simple and easy to 
operate. Our Free Catalog A 3 is 
wortb your having .  

, . Send 1 0  cents i n  stamps for our 
book entitled " Ignition, Vapori za, 
1Ion, Installation and Opemtlon 
of a. Gasoltne Motor." 
CO., Detroit, lUich 

Any one can Play any Guitar 
WITH IT IN 1 0  M I N UTES 

Write A LBERT PIETSCH 
605 Cedar St .. Milwaukee. Wis. 

CEMENT ..... 
Its Ch.emistrY, Mantliacture, a.nd Use 
SCI ENTI F I C  AMERI CAN SUPPLEMEN'£ 

1 3 7 2  contains an article by A. D. Elbers 
on tests and constitution of Portland ce­
ment. 

S C I E N TI F I C  A M E R I CAN SUPPLEMENT 
1 396 discusses the testing of cement. 

S C I E N T I F I C  AMERI CAN SUPPLEMENT 
1 325 contain s an article by Professor 
William K .  Hatt giving an historical 
sketch of slag cement. 

S C I E N T I F I C  AMERICAN SUPPLEMENTS 
955 an d 1042 give good accounts of ce­
ment testing and compOSition, by the 
well-known authority,  Spencer B . New­
berry. 

S C I E N T I F I C  A M E R I C A N  SUPPLEMENTS 
1 5 1 0  and 1511 presen t a discu ssion by 
Clifford Richardson on the constitution of 
Portland cemen t from a phYSico-chemical 
standpOint. 

S C JI]J N T I F I C  AMERICAN SUPPLEMENT 
1 4 91 gives some fallacies of tests o r­
dinarily applied to Portland cement. 

S C I E N T I F I C  AMER I CAN SUPPLEMENTS 
1 465 and 1 466 publish ' an exhaustive 
illustrated accoun t of the Edison Port­
l an d  cement works, describing the ma­
chinery used. 

SCIENTIFIC AME R I CAN SUPPLEMENT 
1519 contains an essay by R .  C .  Carpen­
ter on experiments with matedals which 
retard the activity of Portland cement. 

SC IE N TIF IC  AMERI CAN SUPPLElIfENT 
1561 p resen ts im excellent review by 
B rysson C unningham of mortars and ce­
ments. 

S C I E N T I F I C  AMER ICAN SUPPLEMENT 
1533 contains a resume of tbe cement in­

. dustry and gives some valuable formulre. 
S C I E N T I F I C  AMER ICAN SUPPLEMEN'l' 

1575 discusses the manufacture of hy­
draulic cement. L. L. Stone is the author. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1587 and 1 588 contain an able paper by 
Edwin C .  Eckel on cemen t material an d 
Industry of the United States. 

Any one of these Supplements will be sent for 10 cents. The entire set 
costs $1. 60, aiidr constitutes an invaluable text book on the subject. 

Order from your newsdealer or from 
LEARN MORE A N D  EARN M O RFl. - We leach 

JJaw. Engineering. Orat�lry. A dvertie-'ng. Business Cor­
respondence. Short-Story Wrlt in� and H iD ot bers. Befl.t 
school 011 eartb. Small cost . . Easy pay m ents. Ask for 
catalog 40 and name course wuntC J .  l:1tcrconli :Jenta 
University. Washington, D. C, 

Cotton piece goods, Boott Mills . . . . . .  67,067, 67,069 

361  New York g�m� 1:1:�: g
g

O
O�dSs, 1f1J?;h ,

&H�;:le&" 6�:: ' "  67 , 084 MUNN & C O M PANY, ' Broadway, 
67,075 to 67 ,080 I '------------------_--------_________ .....\l 
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Rain or Shine, it's all the 
same in a Cadillac Coupe 

Price $ 1 350 Including three 011 
P. O. B. Detroit Lamps and Horn 

The Ideal Physician� s Car 
The Ideal Shopping Car 

The Ideal Opera Car 
The I D EAL CAR for any purpose where 

a two-passenger enclosed motor vehicle is 
desired. 
. The Cadillac Coupe comprises our reg­

ular single cylinder chassis with enclosed 
body. I t  i s  suitable for every day in the 
year, warm or cold, rain or shine, mud or 
snow, for city streets or country roads. In 
cold o r  inclement weather the occupants 
are almost as wel l  and comfortably housed 
as they would be at their own fireside. In 
pl easant weather the front and rear win­
dows may be lowered and the side windows 
opened, permitting ample air  circulation. 

The coupe body may be removed and our ' 
runabout or four passenger body sub­
st ituted for summer use if de­
sired. This 

.��..-
with its 2'as­

oline mOlor has many 
advantafes over cars usin2' other motive 

There are no noxious odors from 
There i s  no waitinf for, the storafe of powe r :  

can rep lenish the t a n k  w i t h  2asoline almost any place 
and be on your way in a f('w minutes. 

The Cadil lac Coupe is luxuriously upholstered and 
trimmed and richly fi n i shed both inside and out. Jt  has 
every mark of  dig-nity and refinement. J t  has a l l  the': si n2'le 
cylinder Cadi llac characteristics of du rability. constancy and 
dependability and i s  by far tbe least expensive enclosed car 
to operate and maintain. 

Ask for our Special Coupe Booklet and Catalof' T-47. 
We can make immediate dehveries. 

CADILLAC MOTOR CAR CO., Detroit, Mich. 

Me�ber A .  L . A. M .  

Tiny 
Timekeeper 

There are other tiny watches, 
but the one worthy to bear 
the name which alway!> and 
everywhere stands for relia­
bility and excellence must be 
a timekeeper. This dainty little 
watch is called the 

Lady Blgin 
I t  is in every respect a true Elgin 
- made as small as consistent ­
with Elgin perfection. The small­
est watch made in America - the 
illustration shows its actual size. 
Every Elgin Walch is fully guar­
anteed - all jewelers have them. 
Send for . .  The Watch," a story 
of the time 'Of day. 

ELalN NATIONAL WATcn COMPANY 
Elgin, lIIinois 

Scientific American 
Fe t ll lzers, Rasln-Monumen tal Co. ot Anne 

Arundel County . . . . . . . . . . . . . . . . . . . . . . . .  67 , 1 1 8  
Edge tools, certa in ,  Stanley Rule & Level 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67 , 1 1 9  
r Flour, wheat, Rea·Patte l'son Milling C o  . . . . 67 ,058 

�l��:�: ��t;fe�i', l��I��
t
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Floul's, certain,  Siegel Cooper & Co . . . . . . . . .  67 , 060 
Food, certaiu ,  -Southeru Cotton Oil  Co . •  
Foods, cel' ta ln .  Alart  & )IcG ulre . . . . . .  

67
:�� : g�:g�� I 

Foods, cert n l n ,  Libby. M cNeill & Libby . . . . 67 .071 
Foods, certuin,  )Ioos & Co . . . . . . . . . . . . . . . . . . 67 , 1 28 
Foundry facings H n d  graphite, U n i ted Sta tes . 

Graphite Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  67 , 1 20 
Furnaces, beating,  F. Fiebeger . . . . . . . . . . . .  67 , 045. 
Gel'm1cides 8mI diSinfecta n ts, H. Deperdus· 

sin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 .01 1 

LET U S  B E  YO U R  FACTORY STAM PINGS .  MODELS,  E X P E R T  W O R K  
'1 I1 E (. ].O R E  M \ ( · Jl I ' t. A � I) � 'I' ,"I P I ' " ('0. '';0 Jlnmtltun "-t  • •  (' h· \ (· l n n d .  o. 

MODELS' & E X P E R I M E N TA L W O R K .  
InventIons developed. SpeCial MaChinery. 

E. V. BAI LLARD. 24 F rankfort Street. New York.  

MEDAL OF HIGHEST AWARD . JAMESTOWN EXPOSITION 
TONE to Your Stali­

onery in the Office. Ban.�, 
School or Home b» U.ing 
Onl» W ... hburne·, Patent 

"0_ K." FA=:;��RS . 

Gin. West End Wine & Spirits Co . . . . . . . . . .  67, 1 05 RUBB ER Expert Manufacturers 
g���s

p
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or��i:�e t':.· �c. �al������ 67 ,070 Fine Jobbing Work 
Axle & Tool Co . . . . . . . . . . . . . . . . . . . . . . . .  67 . 1 08 PARKER; STEARNS 6: CO .. 228.229 South Street. New Vork Hair tonic, J. B. Johnson . . . . . . . . . . . . . . . . .  67 , 025 

Horseshoe nal ls ,  Capewell Horse N a i l  Co . . . .  67.0 1 0  
Jewelry, certa in.  C rossma n  C o  . . . . . . . . . . . . . 67 , 023 MODELS AND EXPERIMENTAL MACHINERY. Knit goods, certa i n ,  P.  Raguet fils & R. Gears. Tools, Dies, Kovel tles and Elt'clrical Instruments �lanufactu red. The Largest Air-Cooled Motor Made Kntti�x

n
��de��\:�� �,' 'A: ' c:  'St�lel: 'iiii: 'c� : : �+� �M 1'. t: W  Y��k Model Works, 3473 Third Avenue, New York. 

Lighting a pparatus, a cetylene and oil ,  Boas 
Rodrigues et Cle . . . . . . . .  ' . . . . . . . . . . . . . . .  67 , 042 

Liqueurs or cordials. Ste. de la Dlstlllerie 
du Supreme Fecam p  . . . . . . . . . . . . . . . . . . .  67 . 1 04 

Lubricating materials, certa i n ,  F. V. Morse : 67 . 073 

E:S:PE R I E � C I'D 1'0 1I1" -ET.lII'I ' "  I "  I " J  1 0 ' ''' 
::\I odcl )In('hinc nnd EI('(·t rl( :\1 ""01'1.;. 

('. 1IE IZ1I.\�X, 19S }.IC\{'nti. :\\l IIill', 1 1111:':- (..I unl ( H y  

5 H O R S E  POWER 
Bore 6 x 6 inches. 

Macaroni ,  P .  Pa ste"" & Co . . . . . . . . . . . . . . . . 67 , 074 
Machines a nd parts thereot, certain,  Jonas RO L L & Colver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67 , 007 PA P E R  TA PE 

Plenty of cooling sur­
face. No engine ever 
constructed witD so few 
working parts. 

Magazine,  medical, Fa rbenfabrlken ot Blh('l'-
feld Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67 , 096 

·Mediclnal prepa ration, certu i n ,  Mercer Drug 
Co . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 67 .0:)1 

Medicinal  wine, C .  J. U1rlcl . . . . . . . . . . . . . . . 67 ,033 
Medicines tor congbs and colds, A. R.  Wblte 67 , 035 
Mf'tal n rt tclps. cel'ta i n .  A . Dewsbl1l'�· . 67 , 006 
M(:-tH)  polishes, ab1'8sivt", 'r. "T. Arm strong 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '. ' 67,008 
Mincemea t .  A tmore & Son . . . . . . . . . 67 , 038. 67,039 

Of requi rect widths and t b i ckness. 
accurately wound free from breaks. 

C O L O N I A L  C O �I P A N Y ,  Iltechanic Valls,  M e .  

W rite for  Agency. 
GasoUne tank i n  base 

or outSide.  
Alr·Cooled Motor Co. 

Lansln�, Mich. 

Musical instruments, certa i n ,  Cable Co. ,  INVENTORS We manufacture M E T A L  
67 , 021 , 67 ,022 SPEC1 ALTI ES of all kinds Noodles and macaron i ,  egg, � Anger Baking to order ; larg-est eqUIpment ; 

K U H L M A N  T R A N S F O R M E R S 
Q u a l ity a lways . S i n g l e  a n d  3 · phase.  P ro m pt d e l i , e r) 
I\ U H LM A N  E LECTR I C  C O .  - E � K H A R T .  I N D .  C o .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 . 037 lowest prices. Send- perfect sample for F R E E 

Paper, eertaln,  James R. C I OID[)ton & BI os . 67 , 05 4  T H E EAG LE TOOL CO. Dept A Cincinnati 0 Papers and maga zines, story , Pert·y Mason ' . , , • 
Oil,  olivc, H a n n a h  & Hog� . . . . . . . . . . . . . . 

,
' . .  67,048 1 low estimate and best ex ert adVIce 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 . 1 02 -- MASON 'S  NEW PAT. W H I P  HO I ST 
for O utri�p;er hoists. F'astel' than Elevators, and hoist 

direct from teams. �aves handlin� at le:-\8 expense. Pencil sha rpen ing mach ines, F. E.  V .  Butut's 67 ,005 
Pencils and erasing rubber, B1elstlftfabrlk 

vormll ls Job a n n  Faber Actlen-Gesell -
schaft . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 .088, 67,089 

Pencils, cert a i n ,  B1eistlttr.brlk vormals 
Joh a n n  Faber Aetlen-Gesllscbatt . . . . . . . .  67 , 090 

Peppers. artichokes, and dry mushrooms, P. 
Pastene & Co. . . . . . . . . . . . . . . . . . . . . . . . .  67 ,057 

Pbotogl'aphic supplies, certain,  Eastm a n  
Kod a k  C o .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67 , 0 1 2  

RaiSins, Paddock .& Jo"'lowlel' Co . . . . . . . . . . . . . 67 ,056 
Reeters and overcoats tOt· boys, g i l'ls, and 

children, 1 .  Fra n k  & Co . . . . . . . . . . . . . . . .  67 , 1 1 4  
Remedies tor cougbs a n d  colds; A .  Alvarado 67,017 
Remedy for bowel disea ses, F. A.  l"atrlck . 67,032 
Rubber packing, Morgan & Wrlgb t .  . . . . . . . . 67 , 072 
Sauce, tomato, V. Del G.lzo . . . . . . . . . . . . . . . .  67 ,04:t 
Shirts, outer, Commercial Sbl tt Co . . . . . . . . . 67, 092  

D I E  [ SPEC I '''_ I M O D E L S  
W O R K  TOOLS N O V E LTI E S  

l' x llf l i m�utal n ork f.II' ,", "lIt ors 
11. T V U NJ:U TflOJl (�o .• �l a "". Clinton 8t •• (,h('p�o 

Exper imenta l & M ode l  Work 
Cir. & adviceJree. Wm. Gardarn & Son . 4f)..5� Kt )se St,N.Y 

!\l AME PLA.TES-STEEl:; STAMPS lV ':EMPLOYEE CHECKS,KEY TAGS & BADGES ' J . ROBBINS MFG.CO . 58 KN E E LAND ST. SifNO FOR CATALoGUE . . · · B OSTON.  M AS S .  ""'""''''� 

IlIaui'd. by VOL� E Y  W. Ill A S O N  & 1 ' 0 . . T n c .  J>ro\' ldclI(!e, U.  I . ,  U • .IS. A .  

NOVELTIES & PATEnTED ARTICLES 
MANUfACTURED B Y  CONTRACT. PUNCHING DIES. SPECIAL MACH INERY E . KON IGSLOW STAMPING 8, 1001. WORKS. CLEVE L A ND. C 

DRY ING MACH INES Fo"ll k in.ds of ... n_ 
.ular Ulllterl:tls. S. E. 
WOJ1"e l l ,Hlf.ll nibal,Mb. 

Sh i rts, outer, Yankee Shirt Co . . . . . . . . . .  , . 67 , 1 06  
Shoes, leather,  Wayne Shoe �fanufactul'!ng g Ma·g.·cQ· I Apparatus C o .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67, 129. 67 , 180 ' ." • Sil

k h�:�� 
s
��rk 

m
J�l�� , . ���

c
.� . �.

o
.
o

.
d

.
s
: . .  ������.- 67,082 ' _ 

.. Grand Book Oatalosme. Over 700 enllraVIDI(8 � H E S C H W E R D T L E  S TA M P  C O �, STEEL  S TAM P S ,  L E T T E R S  & F I G 'J R C S  Silk piece goods, Susquehanna Silk M ills . . 67,081 250. Parlor Tricks Catalogue, free. 
Sill< piece goods a nd silk mIxed plec� goods. M A lt l' l N K A  &; CO . . M frs .. 4\J3 Sixth Ave.,  New York � B R I D G E. P O R T C O N N  
Spar�

us
�l

u
Ue:S�mJ�!f����.D!f�VtSt ·C� : : : : : : : : : : : : :  g�:g� --------------------------------------------

Steel and trOll , Jonas &: Colver . . . . . . . . . . . .  67 , 1 1 5  �he Suits for boys n lld- cblldren, 1. Frank & Co . 67 , 1 1 3  
Syrup, table,  Hnlpen . G reen & C o  . . . . . . . . . .  67 .().I7 
'.rtres, rubber, MOl'g!H1 & Wrlgh t .  . . . . . . . . . .  67 , 099 Tobacco, Cigars, and clga r(>ttes. smoking and H L chewing, G lobe Tobacco Co . . . . . . . . . . . .  67 ,024 OME IBRARY Tobncco. smoking, R. W. Ashcroft . . .  67 .01 8.  67, 019 
Tonic beverages aud syrup therefor, Ph os-

[.'errone Manutacturing C o . , . . . . . . . . . . . . 67, 1 00  
Tootb cl(>a ning prepa ration i n  tablet form, f A.. Westlake . . . . . . . . . . . . . . . . . . . . . . . . . .  67, 034 0 Toys, certain.  M. Lindsay Rubber Ma nntac-
wast��

l l lg 
m��'hfi;�s ' '�I�d . 'PO'I:tS' . tb�;��f', ' . H.·iil: 67, 029 

bar�, Spencer, Bartlett & Co . . . . . . . . . . .  67 , 1 1 2  MEDICINE Whisky ,  R.  W. Asberoft . . . . . . . . . . . 67,086, 67 . 087 
Wblsky, Cortwl'lgb t Co . . . . . . . . . . . . . .  67 , 093, 67 .094 
Whisky, R. 1'. ,  Da wson & Co . . . . . . . . . . . . . . .  67,095 

LABELS. 
, jCherry-PepsIn . "  for  n beverage, E. Coe , . .  1 3 . 995 
"Elite, " for Cigare ttes. V. P. Pomerantz . . .  , 1 3 ,983 
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I " Fr��l:;r'�l<���ria l'J3I�\�'tng
fOco�.������i

: . .  ���
i
: 13, 989 

"FrelhofE\r's Soup Pastels . "  for soup pastels, 
Frelbofer Vienna Baking Co . . . . . . . . . . . .  1 3 , 903 

"Frelhoter 's  Spa gbE'ttf , "  for spaghetti ,  FreI-
boter V ienna Baking Co" . . . . . . . . . . . . . .  13, 990 

uFrelhofer' s ViennA Bread Crumbs , "  for 
brt"ad crumbs, Freihofer Vienna Baking 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 , 984 

"Freihofpr 's  Vienna Cracker Dust , "  for 
cracker dust, Fl'cihoter Vienna Baking 
Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 , 985 

"Hanover 'fnrtar, " tor a prepa ration tor 
�ake ba king. Hn nover Mfg. Co . . . . . . . . . . 1 3 , 987 

"Icl l ine ,"  for a preparation for cake bak-
Ing.  H a llov€!' Mfg. Co . . . . . . . . . . . . . . . . . .  1 3 , 986 

" La Senori ta , " fot· pepper sauce, E. C. 
O rtega . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13 ,992 

"Mammn ' s  RC'cirK"s fOl' I\:ceping Papa Home 
or  '23 '  for tbe Cook ll n d  1 00 for tbe 
Cha p and thp Chafer. n for culinary re-
c\ t,es, Colonial Cook·Co rd Co . . . . . . . . . . . . .  1 3 , 988 

"Pimien tos 1\lol'ones , "  for bell peppers, E .  
C. Ortega . . . . . . . . . . . . . . . . . . 1 3 ,991 

"Triangulps of Dlapepsf n . "  for a medical 
prepa ration.  Ptl pe, Thom pson & Pape . , .  1 3 , 997 

"WagLler's  Artificial Lithln . "  for a n  arti-
ficial mineral wa ter, W. T.  Wagner's 
Eons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 3 , 996 

"Yospmlteo Mf'd l c i n n l  C rysta l s , "  tor ID(>dl-
cIne, Yosemite Minerai Water Go . . . . . . .  1 3 , 998 

PRINTS . 
"Fash ionahlp Con t Slepves' Spring and Sum­

mer 1 908, " tor men's  and hoys'  coa ts,  
vests,  and t I'Olls('rs, Ed. V .  PrIce & Co . .  2 , 1 98 

"London ,Cross & Co. , "  for bats ,  Samuel 
lIfundbelm Co. . . . . . . . . . . . . . . . . . . . . . . . . .  2 , 1 95 

" Me n ' s  and Bo.,·s '  A ppn l'f'l . "  for men ' s  and 
boys' apparel, H . C .  Lytton . . . . . . . . . . . . .  2 , 1 09 

"Minuet Bac:k.  CongrE'ss Plnylng Cards. "  for 
playing cords, United States Playing 
C a rd Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 , 1 93 

"Miss Quality . "  tor chocolate candies, H. 
D. Foss & Co, . . . . . . . . . . . . . . . . . . . . . . . . . 2, 1 91 

"Our Superintf'ndf'nt . "  tor men's and bo�·s ' . 
coa ts, vests, :llld t rousers, Ed. V. Prio(' & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 , 1 97 

"Phol?nix MutHf'r. " for mutHers, . Phoenix 
Knitt ing Works . . . . . . . . . . . . . . . . . . . . . . . . 2,196 

"67 Lenox Playing Cards Quadt'a I n d(>xes, " 
tor playIng cards, United States Playing 
Card Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 . 1 92 

"The Rogalley Ven ti lat ing Health Glove , "  
t o r  gloves, J. Rogalley . . . . . . . . . . . . . . . . .  2 , 1 94 

"Tbe Singer Sewing Machine of 1 850. " for 
se\ving m a chines, Singer Sewing Machine 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,200 

"Yonr Neighbors and 'l'heir Nf'ighbol's Tmvn 
and City Within Yon I' ca n . "  for tele­
phones, Columbus C i t izens Telephone Co. 2,201 

A printed copy ot tbe specifica tion and drawing 
of any patent i n  the foregoing list ,  or any patent 
I n  print issued since 1 863, will be furnishNl from 
this office for 1 0  cents, provided the name find 
number of the patent  desired and the date ht:! 
�iven. · Address MUnn & Co. , 3 6 1  Broadway, New 
York. . ,  

Cana.dian patents may now be obta ined by the In­
ventors for aoy ·ot the i nvenUons named i n  tbe tore· 
,;ol og list. For terms and turtber particulars 
adu re8s Munn & Co. ,  361 Broadway, New York. 

Health, Disease, Medicine, 
Hygiene, Sanitation, Accidents, Emergencies, Exer­
cise, Diet, Cooking, Nursing, and Long Life. 

IN 6 VOLUMES, ILLUSTRATED. LEATHER STYLE BINDING 

This most important work for every man and woman in America, describes and 
prescribes for the common ai lments t h at can be safely treated in the fam ily . It  is  a 
scientific work done by specialists and, therefore, has t h e  a p proval of your physician. 

It is a reference work as i m portant in t h e  home as a 

Contributors} Editors and Rensers 

Nervous Diua!tJ. C. E. Atwood, M.D. 
Germ Distases. U. M. Biggs, M.D. 

The Eye and Ear, J. H. Claiborne, M.D. 
Sanitation. 

Thomas Darlington, M.D. 
Heart and Blood. J. B. Huber, A.M .. M.D. 

Slin Diesea1ts, J. C. Johnson, A.B., M.D. 
Children. C. O. Kerley, M.D. 

Bites and StinES. O. O. Rambaud, M.D. Headache, A. D. Rockwell, A.M., M.D. 
Poisons. E. E. Smith, M.D. 
Catarrh. S. W. Thurber, M.p. 

Care of Infants. B. B. Wilcox, M.D. 

CONTRIBUTORS 
S. J. Baker. M.D., 

.FDCd Adulttration W. P. Oerhard, C.Il., 
Pure Wattr Suppb 

J. McK. Dill, • • Care of FDCd 
S. W. Mitchell, M.D., LL.D., 

Nerves and Outdoor Life 
6. M. Price, M.D., • Sanitation 
D. A. Sargent, M.D., 

Indoor Exercise 
Sir D. Thompson Bart, F.R.C.S., 

M . D . ,  Loudon, LonE Life Stewart E. White, Camp Comfort 

dictionary or a cook book-a home stndy in t h e  art of 
living, interesting to read, and safe and wholesome 
for the educat i o n  of  youth. Associated i n  this  work 
with Dr. Kenel m Winslow, a former Harvard Profes· 
sor, were 23 eminent specialists. 

If You Have Never Bought a Book 
in your life these six volnmes should have a place in 
your household, where every m e m ber can have the 
benefit of their help. The advice and instruction in 
one chapter may to·morrow be w o r t h  one h undred 
times the price to-day. The richest man i n  tbe world 
cannot buy health \vhen i t  i s  too late. The most in­
fluential man i n  tbe world cannot always be waited on 
immediately by a Il'ood physician. I t  is well  to know 
what to do until  tne p h ysician arrives. It  is  well to 
gain a knowledge tbat will belp tbe physician to get 
results. 

Everyone Can Read and Understand It 
It is written in tbe sim plest and clearest language, 

with no technical talk that could pu zzle t h e  lay man. The remedies and treatm e n t s  resulting from t h e  latest 
scientific knowledge are given. The m anner oftnurs­
ing and precautions in case of i n fectious d iseases are 
simply set forth .  There are no grueso me pictures for 
morbid m i nds, but plenty of instruct ive i l lustrations.  
The surprise is  t h at we can offer so m u c h  for so little moneY-2,0!JQ pages of ·priceless ad vice and instruction 
-an investment of thousands of dollars, estimating 
tbe time oftbese great s pecialists, to  say Dot h i ng of the t i m e  and c apital of the publi�hers, !dere 
is the reason-we want to emphasize t h e  neces­
sity to you of tbe Review of Reviews in your 
home t h i s  year of great issues incidental to "" a presidential campaign. For this  reason '" we are w i l l i n g  to let you have the bonks � for the cost of paper a n d  printing. O. "� 

0+' 
� 

to ship to responsi b l e  persons O.() . who send 50 CENTS, en- () gaging to pay $1 a month for onl y seven mont hs- and eacb 
purc haser \vill receive the REVIEW O F  REVIEWS .for .f.."" 
two full  years-or $7 pays for tbe books and tbe two tfr�' years' s ubscription. 

Order at Once to Get This Price 
The Review of Reviews Co. 



Scientific American 

rn;::H�{rEs� ST AR RUNABOUTS �����A 0 the r s needing 3 M d I $500 $600 $700 
J�_I�� special arti cles 0 e s- , , 

g in rubber to send The nobbiest little cars on the market. Beauty, 

us descript ions of Simplicity, Ample Power, Perfect Control, and 

the i r require- Low Cost of Maintenance make them the Ideal 

ments wi th draw- Car for business, professional or pleasure uses. 
Flexibly built to withstand hard usage on rough roads 

ings or woo d . . In cIty or country. Have three-point spring sus-
models for esti- pension, pneumatic tires, shaft drive and many other 
mates as to cost good points. Let us tell you about them. Fine 

of produci ng 1U selling proposition for agents. Good territory still 
rubber. open. Special bodies for business purposes. 

A f ull li ne of STAR AUTOMOBILE CO., 303 Dearborn St., Chicago 
�lechanical Rub- I �------------------------------------------------------------------�� 
ber Goo d s of; �:;=�;:::;;;::::;;:===:::::::::::====;--;-::::::::::::-:-=-=-::-:�=---=:-:�:--:==-= every description. A WATCHMAKE R. EFF ICIENT POWERS Bradley Polytechnic Institute 

Vulcanl' Zl' ng Press for HO'�!:�:.i�� f'lr;::,��"'" 
FO�:���:, ;;:���';,:����';�;�:',,�::t. in .o\merica 

THAT ARE ADAPTED TO THE USES 
OF , ALL CLASS��OF MECHANICS 

Rubber Specl' altl' es E,�':;"t;�;� �;�l}' �:�;k, Je(;;;;;�; : 
Tuition re:lsollable. Hoard :md . ,oon" ne" ,,·hool aL mo,;m" cat". �t:lld for Cat:llo!!" (.1' Jnf�lrlll:l.lioll. 

A Single Plate Mold. B Double Plate Mold. "c Steam 
Spaces in Press Plates. D Hydraulic Pressure 

2000 Ibs. square inch. 

NEW 
PACKING 

YORK BELTING & 
COMPANY, Ltd. 

9. & 93 Chambers Street, New York 

lij.t':I.lalit·II'I�*'ji(ml 
(\ne of the strong h;atnres that has helped to earn the 

w orld-wille ft:putatioll and endorsement of the 
Improved Tip Top Dupll"fit.or. No 

printer's ink IIsed, Ihus :i\"oiclingsoiled hands 
and c1othill�. I'o expetlsi\"e supplies. 100 
copies flom pell-written, :luJ 50 ..:ories from 
typt>writtell original. Sent on ten days' 
trilll without del)osit. COlllplete Duplica­
tor, cap size \prillts b�x13 in.), contair... s 16 ft. of rolled prilltin� surface(w�ich 57 50 

(':\11 be used oyer :md oyer agalD), • Take advantage of our trial offer. 
Felix U. Daus Duplicator Co., Daus Building, 113 John St., New York 

We have some excellent un­
assigned territory for respon­
sible agents of ability who 
own a garage. 

BRISTOL'S 
Recording Instruments 
FOl' :{����.\l�i�Y 'f:I:rle;::���: and 
IN!';URJ<: !;AFE & ECONO�lICAL 

OPEltA'I.'JON 

Write for Catalog T. stating conditions 
THE BRISTOL CO., Waterbury. Conn., U.S.A. 

New York, 114 Liberty Street Chicago, '53 Monadnock Bnilding 

Automatic Water Supply 
Most economical, reliable and efficient. If 
�?riesb��� ���l�jr: s5��e:t tro� �!��ara en-
foot - fa ll obtainable from sprinl!. brook, or river, delivered to any distance. 'Vrite for calalogue. 

Niagara Hydraulic Engine Co. 
140 IS assau !;u'eet, N. Y. 

I. 11. C. GASOLINE ENGINES 
are built on strong, simple lines. AcceSslbihty of parts, perfect control and operating ecouomy are dii>tiuj!uisbing features. These 
characteristics malle r. H. C. t.'1'l,;ines uuexcelled general purpose 
engines for shop, mill or i':lctory use. They will al wa ys develop 
the full rated horse power because they lire tested at the factory 
and a re not sellt out until they delh'er a 1!\T�.-e per cent in excess of 
their rating. 1o.-lioimulU fuel consumption IS also insured by this 
factory test. 

Verlkals in 2 and 3·horse pvwer. 
Horizontals (PJrtablf: nlhi Stationary) in 4, G, 8, 10, 12, 15 and 

'20·horse power. 

�:����:�ri�Jtrl� ;� .
l�����l��!�ts. Call on them or write 

the Home Office for catalogs a.nd particula rs. 
INTERNA.TIONA.L IIARYF.S'fEH COMPANY OF Al!IEHlC • .\ 

11,, ___ 15 Jlnneste(I�I���W{�i��,d�'hleago, III. ___ 111111� 

The Rapid passenger cars will pay you a larger 
dividend on your investment than any other safe enterprise. 
In the delivery of merchandise Rapid commercial cars save 
from $500 to $1200 a year on the horse and wagon method, 
be�ides giving the best delivery service in the world. Write 
me personally stating full details of your requirements, and 
I will show you what a power wagon means to you. 

G. S. HENRY, Sales Manager. 

Rapid Motor Vehicle Co., 131 Rapid Street, Pontiac, Mich. 

8cal�s All varieties at lowest prices. Best RrLilroad' Price 
I���\&Ed u����?�r�i�I�;�1�c�;�I�� �':f��: $3.50 Sewing '\lachines. Bicycles. 1'ool�. etc. �ave 

Money. Lists F,·ee. CI-'ICAGO SCALE Co., Cbicago. 1II. 
ENGINEERS-IT'S FREE! 

Write to"-day for 2a-page pampbl('t giving 272 ques· tions asked by Examining Board of Steam and Electrical Enl!ineers-quc,·tions you must 

Saves 90% THE 

DIA6eAPH 
(Trade Mark Regi!tcrcd) 

The Improved 
StencIl Cutting Machine 

Is a saving of 90 pel' cent in YOllr Sbipplng RoolD worth conSidering? Two Thousand Diagrapbs in use 
by the Largest Houses in tbe United States. 

(("�e cannot undersbnd how any conceTn markhl2' up ca.'les ca.n afford to be without one of yom' machines, as we finr\ that. ft<:iue from heing 
convenient , it facilitntes the hnndling of expres� !l.1lr\ freight "ery ma­
terially. in:'lsmuch as there is 110 excuse for a tran<:portntioll ('oml':'lIIY 
misintt'rrretill� consignee or destill:ttion."-Neidich PrOCf" Co, Bu1'­lington, N, J. 

Just a word will bring our free inu�trated booklet 
describing the Diagraph and our U No Error" ��·Rtem 
of shipping goods. 
American Diagrapb Co., 10 N. 2d St., St. Louis, Mo., U, S. A. 

g;�1"NJ��rU�d�� �i,HR'inieNJ'�tvlbu1\��el��lh�e� Gi�HnI1'iN� 
tlin��ri�g iSIAaltfe�bir�: �.r E. ��r�o���rU���\�t����n�r��ti�t3u�L�c1�Pc�1 �n��: 
eering. �t. Louis School of Engineering. and E. W. Pratt. Master Mecbanic. 
�no�it�st�o�a�f{ .;:�ect�stre��ftgk et�o \\��ka�v'i:�!U�1���;�afn�n;�e��ful��teo��y work contailling 1.03:> Questions and Answers on every branch of engineering. 

6��it�i� ubld�����8a�t.m3f2 ���e��a€iJcftlu�;�\i��s ��v��S2lXJ 
s��:�: ��l:le��ri���: 

':rreats on Gas and Gasoline Engines, Stationary and Locomotive En�ineer­
ing, Compressed Air, Refrigeration and HydrauliC Elevators. Students and experience.j engineer� and mechaniCS sbould have tbis book. Write at once for 

FREE 25·pai5e Pampblet that tells all about it. 
GEO. A, ZEllER BOOK GO., 4469 W. Belle Place, St. Louis, Mo. 

NO HAMMER NEEDED 
witb our AutomatiC Adjusteble- Stroke Center 
Punch. Has knurled adjustable screw cap, which 
regulates stroke. Accurar.e 
��� a 1i���'��i� ��h�r�rl:gt 9 ! @Q 
or beavy Slrokes. Workmg parts are bardened. durable. and eastly accessible for necessary repairs. Point can be removed for regrind. ing and easily replaced. Size n in. long when adjust": ed for medium stroke. Price $2.00. 

Sem/' jor 232 page catalog No. l8·B. 
TilE L. 8.- STARUETT CO., Athol, "Iu ••. , U. 8. A. 

WM. H. BRISTOL 
Electric Pyrometers 

Portable or Recording Forms All ranges to 200()0 F. l.Jractical, Ac· curate. Inexpensive. Guaranteed to give satisfaction, Send for circulars. 
Wm. H. BristOl, 45 Vesey St., New York 

Engine�!:lng 

Learn the New Way 
Speak, Read, Write 

FRENCH, GERMAN 
SPANISH, ITALIAN 

W1 ite for particulars 
The LANGUAGE-PHONE 

METHOD 
891lHetrOI)olh Unlltling 

Urondway & 16th St., New York 

(f su we Can SUPPlY you. All size! 
Inonnred and 1111111011111.'.1, alway" kept in stock. R�memoer. we make a specialtyof seleCLiDtl stone� forall spe­cial pm'poses, Send for cataio'I1U HI" 
The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland . O. 

News 
214 Broadway, New York 

The leading weekly Engineering paper 01 the world, devoted to the interests of Civil, Mechanical, 
Mining, and Electrical Engineers. 100 to 125 pages weekiy. Send for free sample copy. 

JANUARY 25, 1908. 

Proved 
BY 

Best 

Every Test  

Mullins 
Fireproof 
Window 

is absolutely fireproof and actually does 
what no other Window can do-it stands 
every test. 

Ask for an Estlma.te 
or write for our cOllvlncing catalogue. 

THE W. H. MVLLINS CO. 
203 Franklin Street, Salem, O. 

\\'e also make everything in architectut3l sheet UI�t31 work-;-stawary, �ky1ights, wrought iron 
grilles, C?rnICeS, etc. !:to-page c:1t.31ogue of 
stock deSigns on request. 

We manufacture power trucks, 
busses, hospital ambulances, 
police patrols, fire hose 
wagons, and anything' speCial 
dasiled. 

At last Ihe perfect Pipe-the pipe that it 
is a delifht to smoke-that never bites, 

and that is Free from the rank odors which 
women so detest about the house. 

The man who says he cannot smoke a 
pipe CAN smoke this one-and with the 
keenest pleasure that tobacco ever gave. 

It is lnadi! of specially annelll�d Glass-Unurcnk,'1ble; 
;\ou.Absorbent nnd r�adily Cleanable, with nn inner 

\;:���·��\�l�:�������Ot�S b�o���;e
cJi�� ,:��II����11�a

e
�� 

(Itawing the nicotine away from mouttl conl..'tct·. 
That does aWH.,\· with the nasty little heel of nico-
tine.soaker\ residue with its blld Ot\or and tou!rue 
biting t:lste. It is the only pipe in the world thnt 
remains cool throughout-whose bst whiff is as 
sweet as the first. 

' 

Smoke it for n week On trbl. back then if not sa tisfied . .,===:;;�) 
In ordering state !: pr�fer.:nce for 

lstraight or 
cun'ed Price,SI.50 
�teln. (with ('as� $�.rtll) 

anrC'\�:��a�I
Fo�� ��t; Couutries ad\! postage, 

Send for free booklet 
"The History of Smoking" 

Tl"Ut!O·.o\lUEIU('.-\N PIPE t:O. 
:W;) Suntlt ,he., Hoehest.er, N.\'. 

Reference National Bank of 
('n!llmercfo, RQ(�hester. 

CRUDE ASBESTOS 
DIRECT FROM MI NES 

PREPARED R. H. MARTIN, 
ASBESTOS FIBRE OFFICE. ST.PAUL BUILDING 

.Ior Manufach.rers use 220 B'way, New York. 

_'VBRI(A'lS5fl:: 
I ANY'" I N Ci 5-:;':':' 15-2.1 S.CLIMTON ST. 

C.H.B[SlyacQfm��tf.U-§-A 




