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THE HUDSON RIVER PIEROAD LINE SHOULD BE 

EXTENDED. 

The port of New York labors under a serious dis
advantage because of the very high rental charged by 
the city for piers used by the various shippi!1g lines. 
This is one of the causes why other North Atlantic 
ports have gained at the expense of New York ; for 
we understand that in these ports the piers for ocean 
steamers are, offered either without cost or at a 
nominal charge. The enormous outlay by the city for 
its latest piet's, known as the Chelsea improvement, 
was due primarily to the obstruction of the engineers 
of the War Department, who refused to allow the new 
8lrO-foot piers to be extended beyond the pierhead 
line, and by their refusal made it necessary to dig 
out the shore front to the necessary extent. The 
work' on these piers, up to date, has cost the enor
mous sum of $12,500,000, which was the sum expended 
for the property and improvements up to December ' 
31 ,  1906,  and does not include the cost of the , con- . 
struction of pier sheds and bulkhead buildings. 

Now, in view of . the fact that the center of business 
in New York is steadily moving farther uptown, the 
question of increased pier facilities to keep pace with 
this movement becomes of prime importance ; and, 
du-ring the past five years, the matter of the extension 
of the pierhead line to provide room for piers of 
the greater length necessitated by modern shipping, 
has been repeatedly taken up with the War Depart
:nent. The Department's engineers have opposed any 
Extension of the line, on the ground that it would 
unduly contract the fairway of the river. Now, while 
we do not dispute the wisdom of the War Depart
ment in safeguarding the natural waterways of the 
country, we think that in .particular cases,' such as 
this, a principle, go,ad in itself, may be pushed too far. 
Too much praise cannot be gi.ven to the , army engi
neers for the jealous way, in which they have con
served for the use of the nation fairways which, but 
for their guardian care, would have been ruined hi. 
the interests of private ventures. At 'the same time, 
we believe that a matter of the importance of the 
improvement of: the facilities at the port of New 
York should be' made a question of judicious compro
mise. The width of the Hudson River between the 
pIerhead lines on either shore. is approximately 2,800 
feet between Twenty-third and Thirtieth Streets, and 
3,000 feet between Thirtieth and Fiftieth Streets. 
The pierhead line at present is 530 feet outShore at 
Twenty-third Street ; and to accommodate piers 800 
feet in length, the pierhead line would have to be 
extended about 100 feet riverward between Thirtieth 
and Fiftieth Streets, and from 100 to 287 feet between 
Thirtieth and T�enty-third Streets. Now, in view of 
the great width of the Hudson River, these encroach
ments would be comparatively insignificant. There 
would certainly still· be left abundance of room for 
the handling of the river traffic, even when ocean 
liners of the greatest length were entering or leaving 
their piers. As matters now stand, even the new 800-
foot be.rths are equaled in length by the largest ocean 
liners, and further progress in size must await the 
construction of longer piers. To follow the' suggestion 
of. the War Department, and dig"away the shore line 
of Manhattan, would involve the destruction of the 
present fine marginal thoroughfare, which is so neces
sary to the handling of the heavy tramc of the river 
front. 
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PROGRESS ON THE NEW YORK BARGE CANAL

AND A SUGGESTION. 
There is cold comfort for the people of this State 

in the report of Mr. Stev.ens, the Superintendent of 
Public Works, recently made to the Legislature ; for 
it is announced that the rate of progress is 1:10 slow 
that the enterprise will be obsolete.before its compla-, 
tion, and that the only scheme which will meet the 

' demands of future transportation is a federal deep 
waterway from the Lakes to the Hudson River. 

The 1,OliO-ton barge canal is to cost a little over 
$100,000,000, and at present the work under contract 
aggregates, in amount, $22,342,277. These contracts 
call for the , practical completion of the canal for a 
distance of 131.29 miles, the erection of twenty-six 
bridges, and the construction of twenty-four locks and 
fourteen dams. All of this work was under contract 
prior to January 1,  1907 ; yet only a very small por
tion of it has been done, and the rate of progress, 
from the very start, has been small. Moreover, the 
work under contract amounts in dollars and cents to 
but little more than twenty per cent of the estimated 
cost of the can�l, and the amount actually done 
reaches only twenty per cent of the amount under 
contract, . or four per cent of the whole work. 

After demonstrating that the final . completion of 
this improvement seems, at the present rate of 
progress, ,to be indefinitely postponed, Mr. Stevens says 
that although the barge canal may be suited to com
pete with the present type of Canadian canals, the 
Canadian government has foreseen the need of a 
different type, and has undertaken to supply it in 
what is known as the Ottawa-Georgian Bay route. 
Surveys have been completed arid plans and estimate� 
made of the cost for a 21-foot ship canal, connecting 
Georgian Bay with the St. Lawrence River by way of 
Ottawa and Mattewa Rivers, and the Canadian Par
liament is expected to make an appropriation for the 
construction of this canal during its present session. 
The Ottawa-Georgian' Bay canal is pianned to provide 
the shortest outlet by water for the grain, forest ,and' 
mining products of the great Northwest ; and it is 
pertinent to ask whether, with that route for ship
ment once opened, commerce can be changed, so as to 
take the route through the lower lakes and across the 
State of New York, and particularly such commerce 
as is bound for European ports. Mr. Stevens points 
out that the simplicity of this route for a Canadian 
ship canal, and the enthusiasm always shown by th� 
government in matters intending to enhance the glory 
of the Dominion, threaten, if they do not fully insure, 
the completion of this waterway before our own 
barge canal has been completed. 

It is a well-recognized fact that commerce, once 
diverted to a certain route, is ' very difficult to regain. 
Moreover, when, in the indefinite future, we have 
completed our barge canal, what prospects of success
ful competition would a 12-foot barge canal have 
against a ship canal 21 feet in depth ? The- solution 
of the present problem, as suggested by the Superin
tendent of Public Works, is that the assistance of the 
federal government should be solicited for the con
struction of the 21-foot ship canal from Lake Erie to 
the Hudson RiVer, careful surveys and estimates of 
which were made by the Board of Engineers on Deep 
Waterways, and submitted in the year' 1900. The esti
mate of cost was' $198,000,000, of which $42,500,000 
was to be spent between Lake Erie and Lake Ontario, 
while $155,500,000 was to be spent in connecting Lake 
Ontario with the Hudson River by way of Oswego and 
the Mohawk River route. The route from the Hudson 
River to the westerly end of Oneida Lake was prac
tiClilly that which' is. being followed by the barge 
canal, and the route from' that point to Oswego ran 
parallel' to the Oswego River. 'Such a canal,. in
stead of accommodating barges of 1,000 tons burden, 
would accommodate craft of a. carrying capacity of 
8,400 tons. It is suggested that· the Legislature 
memorialize Congress to join with New York in 
constructing that portion of the barge canal route 
from the Hudson River by way of the Mohawli River, 
Oneida Lake, and Oswego River, as a ship canal of 
the type contemplated in the government surveys of 
1900. It is estimated that the cost to the State, if 
its completion could be consummated, would not be 
greater than will be the cost of completing the barge 
canal. The benefits resulting from the substitution of 
a ship for a barge canal would be immediate and 
cumulative. 

Now, here is a suggestion which is born of a b,road 
and statesmanlike view of the whole situation. The 
question of the utility of any waterway from the 
Lakes to New York city is closely bound up with that 
of the action taken by the Canadian government in 
providing an opposition route. Were our barge canal 
completed to-day and in operation, it would, no doubt, 
bring to the State and to New York city certain 
benefits to secure which it was pianned and autho
rized ; for its direct competitor would be the existing 
Canadian canals from the Lakes to the sea, whose 
capacity is not so much the greater as to give them 
any overwhelming advantace. , But to proceed with 
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the construction of a barge canal, when our competi
tors are likely to complete a ship canal within' the 
near future, would be to invite very certain disap
pointment and failure. We consider that the sugges
tion is worthy of wide debate throughout the State of 
New York, and of most careful consideration on the 
part of our Legislature ; and this particularly in view 
of the fact that the cost to the State, if the comple
tion of a 21-foot ship canal could be consummated, 
would not be' greater than the cost of completing the 
lesser waterway. 

• 1., • 

THE RECENT CRITICIS.S OF OUR NAVY. 

Among, the many letters to the Editor, thanking 
him for the recent expose of the baseless attack on 
the ships of the United States navy, we quote the 
following from one of the most distinguished IQelll
bers of the House of Representatives, a member of 
the Committee on Nav::.1 Affairs: 

"I cannot refrain from congratulating you upon 
your reply, in your issue of January 25, to the Reuter
dahl attack on our navy. The attacks. upon armor 
placement, freeboard, and 'turret construction are most 
unwarranted, and hflve been discussed by naval men 
of most competent attainments, for years. Condemn
ing our present construction, taking examples of ships 
built several years ago, is most unfair and unpatriotic. 
One would not care for such an article written by so 
incompetent a critic, were it not for the damaging in
fiuence such a criticism may have, not so much here at 
home as in the foreign countries, Where the articles 
will probably he copied and circulated, and where it 
i'1 desirable that tne strength and formidable char
acter of our navy should be fully appreciated. 

"Again congratulating you, upon this reply you have 
made," etc. 

A lawyer writes as follows from one of our Western 
States: 

"When McClure 'S came out with .its scream, I only 
replied, 'Wait until the SCIENTIFIC AMERICAN gets a 
crack at this article. '  Reading it was one of the joys 
of my life. You are all right-the figures tell the 
story. Through your columns I have kept close ac
count of our navy for years. 'The family interest ran 
so high, that my nephew has become a second-class 
man at the Academy. Your article ought to be in the 
hands of every patriotic citizen. 

"I thank you also for the astronomical articles." 
•. e· • 

THE WORLD'S PRODUCTION OF CEREALS. 
The commercial museum at PhIladelphia has re

cently made diagrams representing the manner in 
which the wo.rld's production of cereals is distributed 
among the different countries. 

M. H. Mallet, in the Bulletin of the Society of Civil 
Engineers, gives an explanation of these diagrams. 

Wheat holds .first place among the . cereals, . rising 
above the others both in its quantity and in its value. 
If one takes the least number of its production for 
the last five years, one finds an entire quantity of 
3,160 million bushels of wheat, corresponding to a 
weight of 86 million tons. Three countries alone 
produce one-half of this enormous figure-the United 
States, 660 million bushels ; European Russia, 541 
million, and France 328 million. The other- half is 
produced by the other countries .of the world, in the 
following proportions: India; 286 million bushels; 
Italy, 159 ; Germany, 128 ; Hungary, 120 ; Spain, 115. 
Certain countries, because of their small 1I0pulation, 
and consequently their small interior consumption, 
export great amounts ; thus, the Argentine produces 
] 01 million bushels, Canada 91 million, Asiatic Russia 
90 million; Roumania 75 million, Australia 54 million. 

After wheat comes maize ; its production reaches 
73�million tons, representing 2,896 million bushels. 
Three-quarters of this quantity are produced by the 
United states. England, which only produces 112 
million bushels, e�ports, however; more maize than 
the United States. It is, indeed, the only true cereal 
that the old world takes from the new. It is culti
vated in China, in Italy, in India; in Roumania, in 
Africa, and in. other warm countries. 

Oats go ahead of all the other cereals iu volume, 
but not in weight, because of their low specific weight. 
The total production is' 3,371 million bushels, giving 
a weight of only 49 ,million tons. The United States 
produces 871 million bushels, Russia 825, and these 
two figures t:epresent more than half of the world's 
production: Germany figures with 449 million bush· 
els, France with 268,  Canada with 204, United King
dom with 187, and Austria-Hungary with 196 million. 

As to rye, Russia proa,uces 890 million bushelS, or 
more than one-half the amount produced by the rest 
of the world. Germany produces 372 mtlIion bushels, 
or more than one-fourth of the world's production. 

Barley is cultivated extensively in all the countries 
where the vine cannot be grown, because this cereal 
is largely employed in the mailUfacture of beer. Rus
sia produces 297 million bushels of it, Germany 145, 
United States 114, ' and Japan' 80. 
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Rice probably comes immediately atter, wheat in 
importance. No statistics are available with regard 
to its production in China. 'l'he best authorities, 
though, estimate the number at 245 million tons, a 
number higher than the 217 million tons at which the 
production of India is placed. 

In general, incorrect -ideas are held upon the con
sumption of rice in China. The missionary 'Huc re
ports that in the provinces of the North, rice is not 
any more employed as a food than.in France ; one 
scarcely finds it except upon the tables of the rich ; 
but in the South it is the only nourishment of mil
lions of people. 

Millet" is largely cultivated in India, in China, in 
Russia, in Africa, in Japan, and in Italy. A variety 
known under the name of kaffir corn is grown on a 
large scale in Kansas. India produces 542 million 
Lushels ; China a great quantity, but probably less 
than India ; European Russia 78 million ; Asiatic Rus
sia 15 million ; Japan 12, and the United States 5 . 

It can be seen from that which goes before; that the 
United States outstrips by a goodly marg;in all other 
countries in its production of cereals. This produc. 
tion is, indeed, 92 million tons. The production -of 
In'dia, if millet be included, probably reaches 45 mil, 
lion. If the figures for the grains other than rice, 
produced in China, were available, this country would 
perhaps be second to the United States. 

Europe, with the exception of Russia, with a popu
lation of almost 300 million, is outclassed by the 
United States in surface cultivated and in the produc
tion of cereals ; but she always comes out ahead of 
the United States in the 'total value of the products 
of her general cultivation. 

• tel . 
THE IUJtING OF AN ELECTRICAL ENGINEER. 

BY GEORGE FREDERIC STRATTON. 

In the great shops of a well known electrical com
pany are some three hundred young men, clad in work
men's garments, assembling small apparatus and test
ing dynamos, transformers, railway motors, and light
ing appliances of 'every description. 

These men have come from universities, - colleges, 
and technical schools, not only in this country, but in 
all quarters of the civilized world. And they are sup
plementing the theories upon which they have spent 
years of study with the admirable practice to be ob
tained in the finely-equipped shops and the variety of 
apparatus manufactured. 

This company has always had an eye to the future. 
Its excellent apprentice system is devised with a view' 
to producing a ' company, of ex-pert workmen, from 
which may be drawn the future foremen, superintend
ents, and executive heads of departments. J.ts student' 
course is to provide for its future need of engineers 
on all classes of apparatus and equipment ; to take 
charge of foreign and domestic installations of great 
power and lighting plants ; to become managers of 
new shops, designers of new machinery; or commercial 
managers and assistants. 

The qualifications' necessary for a man entering on 
this student course are that he should have graduated 
from some college or technical school. ' Graduates 
from several of the correspondence schools ( approved 
by the company) are also admitted. 

. 

The man .who enters, however, is not estimated a<;
cording to his college attainments. All start on the 
same basis and at the same nominal salary. The 
estimation and advancement come upon a demonstra
tion of the quality of a man's work in th(l shops ; 
upon his steadifiess and reliability ; his quickness in 
seeing errors or defects ; his aptitude at grasping 
problems and solving them. 

The course is for a .period of four years, but no writ
ten agreement to this effect is required by the com
pany. And it must be understood that the four years 
consist of fifty-two weeks each, excepting possibly two 
weeks for vacation each summer. In fact, the student is 
subject to exactly the same discipline and shop routine 
as the ordinary workman. His hours are the same
from 7 A. M. to 6 P. M. 

There is no strictly defined routine of practice .on 
this' course. The general principle is to give the 
young man the opportunity to work some time in 
each department, and so familiarize himself with 
every type, of apparatus manufactured. He usually 
commences by assembling small motors and �OO:Il'Jing 
familiar with every detail of the machine. H.etke,n 
works for a period at testing generators, transfOl'mers, 
arc lamPS, meters, etc., respectively, thus becoming 
acquainted with the nature and use of testing and 
measuring instruments, and .also with the wonderful 
labor-saving devices and the accuracy of machine tools 
with which the shops abound. 

He sees the methods of the great steel and iron 
foundries, and observes the materials used in building 
rip the great turbo-generators. H!l is ex�ted to ac
quaint himself with the methods of constructing and 
winding armatures and field coils ; the various kinds 
of insulators ; and the. details and uses of switches, 
switchboards, meters, and controllers. 

The work is by no means a sinecure. At much of 

Scientific Amerlcaft 
it dirt, grease, and real labor are encountered by 
these students as by any mechanic in the shops. On 
transformer tests and tests of special apparatus, the 
work necessarily continues, frequently, for as long 
as thirty-six hours at a stretch ; and it speaks well 
for these men that such work is rarely shirked. The 
dropping of one of these students for inefficiency or 
inattention is of the rarest occurrence. 

In the course of from two to three years-it all de
·pends upon the man's brIghtness-he will find his 
shop work morl;! or less frequently broken by calls to 
go outside ; to report on disaster to some outside 
plant ; to examine, and probably adjust, machines 
which are workIng improperly ; or to direct a crew of 
workmen installing new machinery. 

He wiH also now come more in contact with the 
prominent engineers, and, if his choice so lies, may 
be taken into some special department. 

This specializing is encouraged. Electrical prob
lems have become so complex and diverse, ' that the 
man who achieves the greatest amount of usefulness 
and success is, undoubtedly, the one who devotes his 
energies and abilities to some particular line ; and 
ample opportunity is afforded to student-s in this 
course to confine their attention to any one depart
ment for which they show unusual ability or aptitude. 

In the engineers' departments he will have the op
port1).nity of confining himself altogether to the manu
factudng. and designing details, or he can branch off 
onto the commercial side, with a view to qualifying 
himself for work in some one of the company's many 
district or foreign offices. The salesman of electrical 
apparahs is much' more than an ordinary commercial 
agent. He is a consulting engineer. He must be 
thoroughly conversant with the construction and as
sembling of machines ; with their capacities under 
greatly varying conditions ; must have' aptitude for 
understanding and explaining peculiar conditions, with 
a view to the designing of special apparatus to meet 
them. Many of the students are in special training 
for this department, while others �re devoting them
selves to the acquiremeIit of a thorough knowledge of 
ele.ctrical practice. 

Many high authorities are insistent upon the value 
of some commercial training for every engineer. 

Dr. Louis Bell, in I!- rl;!cent interview, said: 
,"Sometimes--nay, often-it is a greater problem 

for an engineer to keep the cost of a plant or some 
of the apparatus within a given 'appropriation that it 
is to , solve the engineering difficulties. And that is 
where- a young engineer should be carefully traIned, 
commercially, so that he will always avoid the risk 
of serioasly injuring his newly-acquired reputation 
by designing something in which the demand of solid
ity' and efficiency is sacrificed to that of cost. He 
should learn to say 'No!' when the insidious sugges
tion is made to cut down weight here or power there." 

The advantage of this practical training-this ac
quired familiarity with the actual conditions of work
ing apparatus as supplementary to the preliminary 
theoretical training-are incalculable. The student 
who is thoughtful, attentive, and ambitious, acquires 
by this method the qualities which must be com
bined in order to make the thorough engineer. Nerve 
and resourcefulness. with machinery in times of' emer
. gency-presence of mind, tact, a.nd ability to handle 
men ; business knowledge and executive capacity--all 
this is requisite ; and practice--and practice alone
can give it. 

In addition to this practice, the embryo engineers 
have ample opportunity of keeping abreast of the 
times on theoretical lines, and in touch with the 
rapid advancements and changes in electrical , science. 
A special engineering organization or club is dp.signed 
for this purpose. Meetings are held monthly, at which 
lectures and addresses upon technical· subjects are 
delivered by speakers of undoubted qualification, fol
lowed by discussIons on the subject. This society also 
arranges and carries out visits to other plants of 
unusual interest, where the installatic;m a.nd opera
tion of power for generating purposes, and of special 
apparatus, may be fully inspected and discussed. 

Mr. H.  W. Buck, in - ail article in the SCIENTIFIC 
AMERICAN says: 

"In a stationary condition of art, a man with, prac
. tical experience only may become very familiar with 
all the existi� types of apparatus and, knowing their 
applications, may qualify, to an extent, as an engineer. 
But the extremely rapid growth of electric practice 
makes rapid change in the construction and operation 

,of electrical machinery. The man of practice only is 
apt to fall behind ; while the man, with a knowledge 
of the theories and the formulas-with a mind trained 
to study and deductions-follows up the changeS with
out difficulty, and is frequently one of the men to 
initiate such changes." 

The opportunities ahea,d for these stUdents are most 
promising. In the far Indies graduates of this train
ing are harnessing the sacred streams and generating 
and conveying power and light hundreds of miles, 
over a country and against difficulties unknown here, 
and unforeseen there, until met and conquered. 

Up toward the North Pole, 'installing arc Ughts to 
run through a six months' night ; in distant Japan, 
operating railways for the gentle Oriental ; stringing 
the canons of the Rockies with transmission lines ; 
putting the collar on the mighty Niagara and bring
ing a half million horse-power into productiv.e sub
jection-everywhere you find them, meeting and bat
tling with problems and difficulties, overcoming them, 
.and in thus overcoming them, becoming stronger and 
more invincible themselves. 

That's where these young men are going from the 
student course., All of them will become useful ; 
many of them will acquire some degree of eminence ; 
perhaps one here or there wili rise to internatiunal 
fame-an Edison, a Thomson, or a Steinmetz. 

In the electrical field the pace is swift-the marvel-
ous of to-day is the commonplace of to-morrow. PI;!

, culiar characteristics or abilities in certain lines will 
.find their opportunity in this industry, always pro
vided they are coupled' with the qualities which are 
requisite to success anywhere-vigor, pluck, patience, 
and good sense. A good general education, supple
mented b:y a good technical education, and followed 
by the practice obtained among the machinery and 
apparatus of a great manufacturing corporation, com
prises the nursery and training ground from which 
many of the future giants of electrical science and 
achievement will undoubtedly emerge. 

• •••• 
SCIENCE NOTES. 

A report was recently spread that th� island of Lay
san, in the Pacific, had disappeared from sight. This 
report was made on the authority of the captain of a 
schooner, who cruised for some days in what he be
lieved to be the vicinity of the island, but was una�Ie 
to find it. Later reports show that his reckoning 
must have been wrong, for several days after its sup
posed disappearance the United States government tug 
"Iroquois" touched at the island, on its way from 
Guam to Honolulu. 

An experiment of some interest was carried out at 
Paris not long since upon a new method of preserving 
meat. By the present process the meat is kept in a 
special refrigerating room in which the desired degree 
of cold is producd by means of compressed air. A com
pany has now been formed at Paris in order to work 
the process on a large scale. To produce the cool ing 
effect, compressed air is allowed to expand suddenly 
by means of an apparatus which distributes the cooled 
air throughout the refrigerating cha,mber. It was de
sired t6 give a conclusive test of the system in the 
presence of experts, ;tnd accordingly the company fitted 
up an experimental refrigerating room in the base
ment of a building located in the center of town. The 
meat which was placed under test consisted of poultry 
and quarters of pork, and this could be kept for ten 
days without any difficulty. During the test, the meat 
was examined each day by experts in order to observe 
its condition, and at the end of the ten days the com
mission found that the samples were in a good state 
of preservation. The poultry was. not wet nor was it 
frozen by this process, and it appeared to be the same 
as on the first day. The refrigerating machine is oper
ated by an electric motor of small size which is coupled 
to it, and this machine is placed on the other side 
of the wall outside the cooling room. The compressed 
air is allowed to expand from the (1).tside by this IIi.€ans 
into the chamber so as to produce the cooling. Refrig
erator cars are to . be built by the company, and they 
will have a special thermometer placed at the outside 
so as to see the temperature without opening the door. 
It is found that the cooling is well kept up and there 
is but little loss, so that the machine is only worked 
when the temperature rises. During the ten days' test 
it was required to work the machine for only three 
and one-half hours per day, and the standard tempera
ture was kept a little above the freezing point. The 
cost was 40 cents a day, but can be lowered. 

...... '. 

T-HE CURRENT SUPPLEMENT. 
Despite the widespread adv,!-ntages that have accrued 

to Egypt-by the construction of the huge barrages at 
Assoua.n and Asyut, the Egyptian government has 
been so taxed by the poor fioods of the river during 
recent. years that a . third barrage, similar to those 
already in existence, is now in course of construction, 
and will soon be completed. This barrage is located 
at Isna, and is described and illustrated in the opening 
article. of the current SUPPLEMENT, No. 1675. A good 
electrical article is that on thl;! general cost of direct
current and single-phase alternating-current· systems. 
Everyone is aware that theoretically there is still great 
room for improvement in the internal-combustion en
gine; The high temperatures which have been gen
erated have been one reason why a certain ' amount 
of heat has not been converted into useful work. In 
the engill.e .cJescribed in the current SUPPLEMENT, a plan 
seems to have been hit upon for overcoming these diffi·· 
cuI ties. One of the English railways has recently in· 
troduced a new type of dynamometer car, which Is 
described and illustrated. The manufacture of Besse
mp.r steel rails is discussed. 



THE PRIZE-WINNING CIRCULAR FLIGHT OF THE 

FARMAN AEROPLANE. 
After but three months of active experimentation, 

Henry Farman, an Englishman residing in Paris, suc
ceeded in winning, on January 13 last, the Deutsch
Archdeacon prize of $10,000 for 
a circular flight of one kilo
meter ( 0.621 mile) by an aero
plane or other heavier-than·air 
type of flying machine�wice 
before, two days previously\ he 
had accomplished this feat with
out touching the ground, .but 
this was not done under the 
observation of the donors of the 
prize and the proper officials of 
the Aero Club of France. 

The photographs reproduced 
herewith give an excellent.· idea 
of the appearance of the ma
chine when making the, prize 
flight. As can be seen, from 
these pictures, it consists <ilf two 
main planes, 12 meters ( 39.37 
feet ) long by 2 meters ( 6.56 
feet) wide, and placed one above 
the other at a distance aJ(art of 
2 meters. At a distance of 4 lh  
meters ( 14%, feet) behind these 
planes are placed two other 
superposed planes, some 10 feet 
in length by 2 meters' ( 6 .56 

Scientific American. 
nected by wooden posts, while the two sets of planes 
are connected by four horizontal rods of wood, strength
ened by four vertical posts. The forward pair of 
planes are slightly lower at their center points than 
at their ends, so that they form a slight dihedral angle 

Three.Quarter Front View of the Aeroplane in Flight. 
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perimenta in gliding fllght, by skill and by the con
struction and proper utilization of correct-shaped sur
faces_ Farman's machine, as he has modified it from 
time to time, has come to resemble that of the 
Wrights more and more, until at the present time its 

chief difference lies in the use of 
small following planes for the 
purpose of steadying the main 
planes.J As the center of press
ure of these planes appears to 
be back of a point halfway be
tween the front and rear edges 
when the machine is in flight, 
the aeroplane would dive to the 
ground were it not for the 
downward pressure upon the 
top of the rear surfaces and 
the upward pressure upon the 
horizontal rudder. 

In thus keeping the machine 
on a fairly level keel in the 
fore-and-aft direction, the tail 
and ' rudder absorb a very .!)on
siderable amount of power, 
while the angle of attack of the 
main surfaces is probably not 
the most efficient one, and the 
surfaces themselves doubtless 
have not the very best shape, 
although Farman, like tile 
Wright brothers, claims to have 
constructed them after making 

feet) in width, i. e. , in the '. fore
and-aft direction. These two lat-

Note the notches cut in rear edges of the upper and lower planes at their centers for the purpose of allowiug the 
propeller on the rear end of the motor crankshaft to turn. 

numerous experiments with 
models. 

ter planes serve as a balancing 
tail, and carry but little weight. They are connected 
together at each end by a piVoted vertical rudder, the 
two rudders being made to' work in unison. The 
8-cylinder, 50 horse-power gai!\oline motor is located 
at the rear part of the lower forward plane, half way 
between its ends, and it carrieI'! upon the rear end 

which, in combination with the low center of gravity 
obtained by placing motor and operator on the lower 
plane, is used to assure the transverse stability of the 
aeroplane_ ,The total surface is about 650 square feet, 
of which 516.67 are furnished by the main .planes. 
The weight is 530 kilogrammes (1,166 p,ounds). As the 

The Aeroplane Just Before Its Flight, Showing the Remodeled Rear I'art. 

A description of the manner 
in which Farman built, tested, and improved his 
aeroplane until he finally achieved the result of flight 
in a closed circle is interesting. After first experi
menting with models, he had the Voisin brothers con
struct a full-sized machine fitted with a 50-horse-power 
motor and weighing complete about 1,100 pounds. He 

View of Aeroplane Making the Turn. 

The horizontal rudder, the gasoline and water tanks, the steering wheel, and the engine are all plainly to be seen 
. in this illustration. 

The considerable angle with the horizontal made by the machine in turning is apparent in 
this picture, as is also the slight dihedral angle of the planes . 

of its crankshaft a two-bladed propeller, 2.1 meters forward planes support practically all the weight these 
(6.88 feet ) in diameter by 1.1 meters ( 3 .6 feet ) in surfaces are loaded to over 2 pounds per square foot. 
pitch. A seat for the operator is provided just in '3 [As' has already been pointed out in our. columns, 
front of the motor, while a single-surface horizontal Farman's aeroplane is by no means as efficient as 
rudder is mounted upon the front end of a quadrangu- that of the Wright brothers. He has accomplished by 
lar, tapered body, which extends out in front of the mere power what they accomplished, after many ex
lower plane at a distance of 5 
or 6 feet. The rudder which was 
first employed was a double one, 
but this was modified and 
changed to a single surface, 
placed a little hi,gher than be
fore, which was found to operate 
better. The rudder is. in two 
halves, each half being on the 
outside of two stout, upwardly 
curved wooden supports. It is 
pivoted about 1/3 the distance 
back from its forward edge, and 
is operated by means of two lever 
arms set at right angles to its 
frame at the pivot point and 
connected by rods to the steer
ing column in such a way that 
by rocking the latter in a verti
cal plane, this rudder is oper
ated. 

expected to fly at once, but he soon found that the 
machine did not have sufficient power to leave the 
ground. After effecting modifications in the tail, he 
at length managed to make a few short leaps, of 50 
yards or so. After a month or more of experimenting, 
changing the position of the steadying planes, trying 

new propellers, etc., he finally 
succeeded in making a true 
soaring flight of several hundred 
yards. From this time on, hav
ing once acquired the knack of 
getting up in the air, he made 
many flights of varying lengths 
and heights, but all i � straight 
line: -H� ll-ext b tlr'iYttempilr 

The forward pair of planes are 
mounted on a tubular frame
WOrk carried on two pneumatic
tired wheels ; while the rear pair 
of planes are supported on two 
very small wheels of a similar 
type. Both the forward and the 
rear pairs of planes are con-

The End of the Flight. The Aeroplane Is Descending On & Perfeetly Even K�el Just 
Before Crossing the Line. 

circular flight, WI n" f\ found 
that it was necessary to ride 
the aeroplane in much the same . 
manner as a bicyclist rides a' 

bicycle. In making a turn, one 
has to incline the body and the 
machine toward the inside of 
the circle. He points out that 
the aviator not only has to steer 
to the right and to the left, 
but that he also has to maintain 
the fore-and-aft equilibrium of 
the machine and counteract its 
tendency to dive downward at 
any angle while at the same 
time tipping to· one side. Be
sides all this, he is obliged to 
control the powerful 8-cylinder 
motor. The accomplishment of 

FLIGHT OF THE FARMAN AEROPLANE FOR THE *10,000 DE1JTSCK·ARCXDIACOlf PRIZE. 
(Oontinuea on page 94.) 
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THE INTERNATIONAL BUREAU OF WEIGHTS AND 
MEASlJRES. 

BY HERBERT T. WADE. 
We described last week the method by which stan

dard measures of length are prepared and tested in 
France. The International Bureau of 
Weights and Measures, in which the work 
is done, is worthy of notice. For more 
than thirty years the Bureau has been 
situated near Sevres in the environs of 
Faris, on ground made absolutely neutral 
by international treaty. This treaty was 
signed iJ?1875 by the delegates of seven
teen nations interested in the construc
tion of a new meter and kilogramme to 
replace those determined on in 1799. 

Scientific ADlerfcan. 
involves the most delicate' operations of IIlodern ex
perimental science, and requires great manipulative 
skill as well as knowledge of practical physics. The 
present staff Of the Bureau is headed by M. J. Rene 
Benoit director and M. Charles Eduard Guillaume 
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communicated to the main structure, and fioor and 
walls of course ltre quite clear of the pillars support
ing the inst·ru�ents. The laboratories are in the cen· 
ter of the building, surrounded by a corridor on all 
sides and with an attic above, so that they never 

At the outset it may not be amiss to 
explain the importance of this Bureau, 
not only to sCience, but to ordinary com
merce and industry, which at first thought 
hardly would seem to be concerned with 
the minute measurements of the physi
cist. This perhaps will be more apparent 
if we consider for a moment the analo
gous condition of a nation's currency, 
which must be absolutely uniform and 
unvarying. While a uniform currency 
can be secured through a national mint, 

Laboratory of the International Bureau of Weights and Measures. Section 

Showing General Construction. The Method of Mounting the Instru

ments is Shown by the Large Comparator in the Center • 

receive direct sunlight, while the door� 
and walls a re made double, the latter 
being filled with material that does not 
conduct heat. The heating and ventilat
ing system is so arranged that a constant 
temperature is maintained, and often the 
heat from the observer's body is the most 
important cause of disturbance. The 
maintenance of an exact temperature in 
winter within the laboratories, where ac
curate comparisons are made, is accom
plished by a thermo-regulator acting on 
a gas stove. This device, which is shown 
in the accompanying illustration, con
sists of a large glass bulb containing 
gasoline, which terminates in one arm 
of a U·tube containing mercury. As 
the liquid air expands with an increase 
in temperature, the mercury rises in 
the opposite arm of the tube, and thus 
cuts off the main gas supply, though a 
small cock is always open, and permits a 
small amount to pass, sufficient to 'keep 

.Bunge Balance for Making Weighings in Vacuum . 

Standard Normal Barometer and Manometer. .Balance for Comparing Standard KiIogrammes. Temperature Regulating 
Device. M. Rene .Benoit is Making an Observation. 

THE INTERNATIONAL. BUREAU OF WEIGHTS AND MEASURES. 

it would be next to impossible for each nation to 
construct and supply to its citizens weights and meas
ures for every-day use, so that makers and users of 
weights and measures must be provided with some 
means for comparison with secondary or other stan
dards, which bear some fixed relation with the na-. 
tional standards, just as the coinage must be referred 
to certain definite standards. of weight. Now, if the 
national standards. of one country vary materially 
from those of another, or there is not suffiCient oppor
tUJlity for government regulation and· comparison, 
there will be a lack of uniformity in weights aond 
measures, such as existed to a marked degree in 
Europe at the beginning of the nineteenth century, 
when' over 300 differen� pound standards were in use. 
This of. course interfered seriously with commerce, 
and largely led to the adovtion of the metric system 
in the interest of harmony, and this in turn brought 
about the necessity of redetermining or improving the 
metric standards. As a direct result followed the Insti
tution of the Bureau and the construction of the .Inter
national vrototype meter and kilogramme. 

The construction and comparison of standards 

assistant director, both of these gentlemen being 
widely known for their researches and thorough knowl
edge of all matters connected with metrology. The 
buildings of the Bureau are typical of the triumph of 
peace, as the Pavilion BreteuH, where its offices are 
located, not only was once a favorite resort of Napo
leon I., but suffered in the Franco-Prussian war. The 
Pavillon was turned over to the International Com
mittee by the French government and was thoroughly 
repaired, while near by was erected a nodern and spe
Cially equipped laboratory. The illustrations show 
some of the more important instruments of this labor
atory. In r(lgard to the building itself, in the first 
place, there must be absolute stability and freedom 
from vfbration or other disturbance for the instru
ments, and to secure this there are independent mount
ings on masonry piers, with individual foundations 
that are independent of each other as well as of the 
structural walls. This is made clear in the cross sec
tion of the building, which shows the mounting of. a 
large comparator for comparing standards of length on 
an independent concrete base. Tlle fioor i. supported 
so that a minimum of vibration caused by walking is 

the fiame alive in the stove. This regulator can 
maintain the temperature of the room constant. to 
within 1/10 of a degree Centigrade, so long as the 
outside temperature is less than that for which it is 
regulated. 

In most of the work done at the Bureau, the meas
urement of the pressure and temperature of the air 
and other gases must be carried out with high preci
sion. The standards represent the given unit only 
at some specified temperature and pressure, at which 
measurements and comparisons must be made, and to 
which all measurements must be reduced. Now, as 
all temperatures, whether measured by mercurial or 
other thermometers, must be reduced to' terms of the 
hydrogen gas thermometer, it is necessary to have 
some device to measure accurately the vressure of the 
gas. We have for this purpose the standard mercurial 
normal barometer and manometer, and this instru
ment is illustrated, with M. Benoit, the director,. en
gaged iil making a measurement. Mounted on its 
pillar, this blUometer is a complicated piece of appa
ratus, and to secure. the highest precision, the tubes 
containing the mercury are made rather large, and 
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there is an elaborate system of reading telescopes and 
scales, forming what is termed by . the physicist a 
cathetometer. The director is looking through the 
telescope in order to fix the lower surface of the mer
cury, and the adjustment of the cross hairs at this 
point is made with ' great accuracy by a system of 
refiectors. A modification of this instrument is used 
to measure the pressure of the hydrogen gas in the 
air thermometer, which is the standard now adopted 
not only in connection with the standards, but in all 
exact temperature measurements. Here at the Bureau 
the relation of the gas thermometer to the mercurial, 
platinum resistance, and other thermometers has been 
most carefully studied, so that now temperature meas
urements can be made with the greatest accuracy. 

In the same room with the standard barometer , are 
the balances of precision used in comparing the stan
dards of mass, or kilogramme and other weights. As 
shown in the illustration, the observer is at a , distance 
of about 15 feet from the balance, and looking through 
a telescope notes the deflection of its beam as indi
cated by a mirror and scale. By means of a system of 
rods and cranks, he is able completely , to control the 
mechanism without approaching the apparatus. The 
balance shown in the illustration is of the Ruprecht 
type, used in comparing the standard kiIogramme. In 
this, after the two standard weights are placed in the 
scale pans, the beam can be set in motion or brought 
to rest, and the w;eights interchanged in the two scale 
pans by the mechanism referred to without the case 
being approached or opened by the observer. The 
Bunge balance, also illustrated, combines all the essen
tials just mentioned, but in addition permits the weigh
ing to be done in a vacuum. The cabinet behind the 
observer, it will be noticed, contains various standards, 
and one of the original ' kiIogrammes of ,platinum
iridium is to be seen on the table in front ' of the 
balance. The sensitiveness of these balances is some
thing marvelous, a difference of a milligramme show
ing a movement of from 25 to 50 divisions on the scale. 

In connection '  with the study of standards, many 
important physical determinations and researches must 
be made, and for these the Bureau has appropriate 
laboratories. with speciai instruments and equipment 
for chemical, optical, and electrical work and for the 
general study of the properties of various materials. 

NEW TEBIIINAL STATION AND APPROACHES OF THE 
BROOKLYN BRIDGE. 

At last, after a quarter of' a century of service, the 
Brooklyn Bridge is to be provided with a terminal 
station and approaches worthy of the importance and 
dignity of that structure The present station is in 
every way inadequate, both in its appearance and in 
its accommodation, to form a fittiIlg entrance to this, 
the , most famous bridge in the world. The over
crowding at the Manhattan terminal has long been 
the most ' serious of the many cases of congestion of 
traffic in Manhattan Island. Fully a decade ago, the 
conditiOns were described in the columns of this 
journal as "intolerable." What they are to·day passes 
description ; ana that the accidents are not more 
frequent, is due to the wonderful , self-repression and 
patience, in the face of enormous inconveniences, of 
the many millions that pass to and fro -through the 
station. 

The decidedly ugly building which now disfigures 
the bridge entrance is to be entirely removed, and in 
its place is to be erected a much larger and more 
dignified structure, whose _ architectural features, as 
shown 'in ' our front-page engraving, have been so 
judiciously treated, that the station with its ap
proaches , wlli form a decided addition to the arch.!
tectural features of City Hall Park ; while the whole ' 
scheme has been laid out on such, a spacious scale, 
that the days of , excessive overcrowding must soon 
becoxne a thing of the past. In addition to serving 
its purpose as a station, ' the new terminal building 
w ill form an appropriate annex to the municipal office 
building; twenty stories high, which the city will 
ultimately erect above the new Subway station adjoin
ing the bridge entrance to the north. The design of 
the new bridge station, which will be about the , 
height of the present terminal, has been treated in 
the Grecian style. The fa!;;ade, wh'ose front will be 
flush with the building line of the World building, 
will be formed of six massive columns with glass 
between, and ,at each corner of the coping line, above 
the masses of masonry which flank the ,central glass
lighted portion of the building, will be symbolic 
groups of statuary. The approach to the station from 
City Hall Park will be by way of an esplanade 40 
feet in width and of richly ornamented deSign, which 
will extend across Park Row and Center Street into 
City Hall Park, where access to the esplanade will be 
had by means of four broad stairways ; one to the 
north, another to the south, and two with an esca
lator between them to the east of the structure. The ' 
escalator will be inclosed, as shown in the engraving. 
All four stairways lead up to an impressive peristyle, 
which marks, the termination of the esplanade. At 
each end will be massive figures of the Sphinx; and 
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the treatment of the electric light standards, the 
balustrades, and other features of the design admitting 
of decorative work, has been done with a simple 
dignity that harmonizes well with the general treat
ment of the whole work. 

The massive steel bridge which has recently been 
thrown across Park Row; and the rearrangement of 
traffic at the present terminal, must not be confused 
with the permanent improvements referred to above. 
The recently-completed structure is of a temporary 
character only, and is designed to offer immediate 
relief until the new bridge and approaches are. com
pleted. The temporary extension of the bridge ter
minal was made to provide additional platform space 
and increase the switching facilities. With its opening 
a couple of weeks ago, cable-car s�rvice during the 
rush hours was discontinued, and through elevated 
trains are now operated from distant points on the 
Brooklyn Rapid Transit system during all hours of 
the day and night. Although the inauguration of this 
improvement was attended with much confusion, it is 
confidently expected that ultimately the capacity of 
the bridge will be increased, and the congestion not 
a little relieved, particularly in view of the fact that 
the recent opening of the Subway to Brooklyn has 
diverted a large amount of travel from the br'idge. 

The new station will be considerably larger than 
the old. In the first place, it ' will be widened to 
occupy the whole of the , available space from , building 
line to building line ; and it will be lengthened by 
extending it eastwardly over the present viaduct, 
which is being widened to accommodate it. There 
will be three floors, ,as in the present station. , The 
ground floor, or surface, now occupied by the surface 
car loops, will be cleared of these, leaving an abso
lutely free passage for pedestrians. The eight loops 
will be transferred to the second, or mezzanine floor, 
as it will be called. The ' third floor will be given 
over , entirely to the elevated service. By this arrange
ment there will be a complete separation of the three 
classes of traffic-foot passenger, surface car, and ele
vated. The passengers who wish to use the surface 
cars will pass through on the ground floor below the 
station, and ascend by the particular stairway ' which 
serves the line on which they wish to travel . Each 
loop will have its own stairway from the ground 
floor, and each stairway will carry a sign designating 
the lines which may be reached on the floor above. ' 
In this way the crossing and recrossing of the ' traeks, 
which -is such a source of confusion and danger, will 
be entirely eliminated, and, as the mezzanine plat· 
forms will be very spacious, ' the present congestion 
will be entirely relieved. 

As soon us the extension of the- tracks and plat
forms of the new station has been comI>leted, ' the 
temporary extension across Park Row will be taken 
down, and the new approaches built in its place. 
Passengers desiring to take the elevated trains will 
pass along a platform on the mezzanine floor, which 
will be raised above the platform of the trolley loops, 
and .from this platform another set of stairways and 
escalators will lead to the elevated lines on the floor 
above. These escalators will also carry signs, which 
will ' enable the passengers to go direct to the plat
forms from which their particular trains are starting. 

At the present time the work of widening the road
ways of the bridge is nearing completion. Ttlis 
widening is done to enable the Subway cats which 
will cross the bridge to descend into a tunnel, which 
will connect the , bridge with the Subway terminal 
station and the Subway loop. When the roadways 
have been wi!iened, the trolley tracks will be moved 
out to permit the laying of another track on each 
side of the bridge to connect with the Subway. The 
advantages of the s'cheme of tracks and �onnections 
as outlined above are that if the Brooklyn Rapid 
Transit Company does' not wish to operate the Sub· 
way loop connecting the bridges, it ,still can operate its 
el evated trains to the Park Row terminal. M.oreover, 
in that case the company which operates the Subway 
loop will be independent of the Brooklyn Rapid ' 
Transit Company. The , passengers who use the Sub
way loop will not be required to use the bridge 
terminal station, but can take their cars from the big 
Subway tet:minal station below the Staats Zeitung 
building site. 

The Subway terminal station will extend for a 
distance of three blocks, and it will contain three 
loading and two unloading platforms, each 450 feet in 
length. The trains from the bridge will cross under 
William Street and Park Row, where they will enter 
the station . Access to the statiOl} will be amply pro
vided for. There will be five stairways where Park 
Row and ,Center Street form a triangle ; three for the 
loading platforms, and two from the unloading plat-

- forms, the flow ,of incoming and outgoing passengers 
being maintained in opposite directions. At the mid
length .of the station there will be another series of 
entrances leading from Duane, Center, and Reade 
Streets, and at the extreme northerly end of the 
terminal tpere will be another series of ' exits and 
entrances. The center loading platform will be 40 
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feet wide. On either ,side of this will be two unload
ing platforms ; while on each extreme side of the 
station there will be another loading platform. 

A four-track system will extend from this station, 
through CeItter Street and the Bowery, to Delancey 
Street. There will be stations at Leonard and Frank
lin Streets, at Howard , and Grand Streets, ' and a large 
station, built on the general lines of the Park Row 
fltation, at the , Bowery and Delancey Street. This 
station, which will be at the entrance of the approach 
to the Williamsburg Bridge, will cover nearly three 
city blocks, and the same system of separate loading 
and unloading platforms , and complete separation of 
incoming and outgoing traffic, that has been planned 
for the Park Row Subway station, will also be used 
here. 

-

Important improvements, - designed to remove the 
present surface car congestion at the entrance to the 
bridge, a,re being carried out on the Brooklyn side, 
the .main feature of which is the erection of an in
cline from Washington Street to the bridge yards, a 
short distance this side of Concord Street, ' and beyond 
the elevated , spur which con�ects the Brooklyn 
elevated system on Adams Street with the bridge. By 
means of this elevated co;nstruction it is confldently 
expected that the long waits of - surface cars at ' the 
Brooklyn end of the bridge will be eliminated. 

The public has but little idea of the magnitude of, 
the improvements of which ' the new bridge terminal 
forms an integral part ; for the total cost of 'all this 
work will be about $40,000,000. The Manhattan 
Bridge with the cost of , the, land and approaches w111 
call for an expenditure of $25,000,000. The Subway 
loop will cost $10,000,000 ; '  the retnouelin� of the Man
hattan terminal, that is to say, all that work shown 
in our engraving: will cost $3,000,000 ; the Subway 
station in Delancey Stre�t in' connection with the 
Williamsburg Bridge will cost $1,500,000 ; and othet 
items �ill bring the total up to the $40,000,000 named 
above. 

• • •  t , . 
THE PRIZE-WIDING cmCULAR FLIGHT O� THE 

:tAR.AN AEROPLANE. 

(Oontinued from page 92. ) 
a circular flight in an aeroplane is, therefore, quite 
difficult, and can only be attained after considerable 
training.;r , 

As to the type of d.eroplane to be used in the' im
inediate future, Farman belfeves this Will be a com
bination of the dOuble and bingle surface, following
plane machines, such as used by himself and Bleriot. 
Accordingly, his bew aeroplane will have three pairs 
of superposed WhIgS in froilt and two following pairs 
at the rear. The spread of the 'forward wings will be 
7 meters ( 22.96 feet) , while that of tlie rear wings 
will be somewhat less. The total supporting surface 
will be 45 square meters ( 484.36 square feet) . The 
wings wili be attached to a qUadrangular body 14 
meters ( 45.93 feet ) long and mounted on three wheels. 
The 50-horse-power motor at the front end of ' this 
body will carry a 2lh meter ( 8 .2 foot) propeller di
rectly on its crankshaft. One pair of the forward 
planes will be hinged and used as a horizontal rudder. 

On January 13, the day on whiCh Farman made his 
flight for the prize, the weather was fair 'and the air 
was calm. At 9 : 30 A. M., Farman and the Voisin 
brothers, after , a minute final examination of the aero� 
pllme, ran it out of its shed and tried the motor, which 
was found to operate perfectly. The aeroplane was 
then taken m the starting poiilt at .one end of the 
Parade Ground at IssY-les-Moulineaux. Two poles 
bearing flags of the Aero Club of France were located 
at a distance of 50 meters apart, whUe the tuening 
post was located on the perpendicular to the ' line con
necting these posts, at a distance of 500 meters away. 
Various officials were located at the starting and turn
ing points, while other members of the Aero Club fol
lowed the aeroplane in an automObile, At about 10 :.15 
the motor was started, and the aeroplane was released. 
After a run of several hundred feet, it rose in the 
air, and crossed the starting line at a height of about 
12 'feet, It flew straight for the turning post at a 
speed M fu11y 30 miles an hour, risiiig .meanwhile ' to 
a hejght of 20 to 25 feet ; and, turning about the post 
at right angles saine 300 feet away, it fleW' a consid
erable distance-fully 1,000 feet-parallel to the start
ing line, after which, another right·angled turn was 

_ made, imd a long straight flight continued back to the 
goal. The total distance actually covered is estimated 
to have been between 1,300 and i ,500 meters ( 4,265  
and 4,921 feet) , which would bring the average srmed 
up to as high as 2 8 1h miles an hour. The flight lasted 
1 minute and 28 seconds. In finishing, the machine 
crossed the line at about the same height as ' before, 
and landed about 100 feet beyond. Farman was given 
a great ovation, and ' was heartily cheered by the on
lookers. ' Not content with having sci easily won the 
prize, he made ·another circular flight before housing 
the machine in its shed and going ,back by' automobile 
to Paris. 'At a banquet of the Aero Club a few days 
later, he received the prize, in addition to a nuIDber o{ 
other commemorative medals. 
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The Booent CrldelsDU!l of Oo"!.' l¥.avy. 

To the Editor of the SCIENTIFIC Ar.r:;'RICAN : 

While the subject of our navy is being so exhaust
ively discusjled in your paper , permit me to give you 
a

' 
few of my own ideas on that subject, taking as a 

basis YOUI,' treatment of the article, "The Needs of 
Our Navy," which recently appeared in McClure's 
Magazine. As a scientific journal, yours is naturally 
the one to speak with authority on the subjects dis
cussed in that article ; but it  seems to me that what 
you have said concerning it has not been altogether 
without bias, even though you have not suffered it to 
infiuence your scientific stand . In regard to the matter. 
To be plain, it seems to me that while you freely join 
in criticism of the navy on most of the pOints in dis
pute, yet you revile Mr. Rimterdahl for bringing them 
so pOintedly before the people. 

The five great charges made against the navy in 
the article are as follows : 1. FauIty distribution of 
armor. 2. Low freeboard as a distinguishing feature 
of our ships. 3. Open turret communication with 
magazine. 4.  ArchaiC system of selecting men to 
command in our fieets. 5 .  Lack of sufficiEint battle 
practice. 

Now, in regard to the last four of these charges, 
what have you to say ? Only this : that they are 
faults-serious faults-faults that are found to a far 
greater extent in our navy than in the British navy 
or the French navy. The only ground on which you 
impeach Mr. Reuterdahl is . that it is not the fault of 
our constructors, but of the line officers, that the 
American navy is in the condition that it is. I would 
like to ask what difference it makes to the Amelican 
people whose fault it is, so long as it is a fact ' that it 
is true. The Amerlcan people have furnished several 
hundred million dollars in the past ten years ' for the 
construction of battleships, and now -we are told , by 
even so reputable a journal as yours that . the - men to 
whom we have trusted the expenditure of this motley 
have made inexcusable blunders in their designs of 
ships ; that while engaged in a childish pursuit of the 
will-o'-the-wisps of heavy armor and armament, they 
have in reality left our ships with both inefficient 
armor protection and inefficient offensivfl power. You . 
have admitted these facts reluctantly, but still yo,l1 

have admitted' them. 
All the points in dispute being allowed '  by you ex

cept that regarding the distribution of· armor, J will· 
say a few words (In that subject. , On the one .hana 
we . have the French system, ' which bas come to be 
adopted in its . essential features by Great Britain, and 
the American system. The essential point of the 
French system is heavy armor all around the ship 
both above and below the waterline. All French war
ships have this high continuous belt of heavy armor. 
The American system is to have a narrow belt of 
heavy armor amidships with lighter armor at the ends, -

and a complicated system of secondary or casement 
armor, extending up the side of the ship amidships. 
Incidentally, it may be stated that the French system 
has stood up under actual test better than the Ameri
can. In the battle off Port Arthur in the Russian war, 
the "Czarovitch," a .  French-built ship, astonished naval 
experts by enduring a pounding from Togo's guns that 
would have sunk any ship in the Japl;tnese navy. In 
fact, one of the Japanese sliips did come near sinking 
in the same fight. It was "the French system \?f armOr 
distribution that saved the "Czarovitch." 

Compare our ships with French -ships of the same 
date ' the " Illinois" with the "Jena." The " Illinois" 
has �oft ends, the "Jena" has not The magazines of 
the "Illinois" have very little protection ; those- of 
the "Jena" are well protected. Compare the "Maine" _ 

with the " Suffren." The "Maine" has a: soft end.; the 
"Suffren" has no·t. . The "Maine" has weak magazine 
protection ; the lPagazines Qf the "Suffren" are taken 
care of by the high continuous belt of heavy armor. 
Compare the "Virginia" with the "Patrie." The maga
zines of the "Virginia" are still without protection, 
and the ends are protected only by 4-inch armor. 
Other defects a�e low freeboard, the mixture of three ) 
calibers of guns in her main battery, and the super-
imposing of S-inch t�rrets on the 12-inch turrets. The 
"Patrie," on the oiher hand, is for its size ( whicb is 
the same as that of the "Virginia" ) a thoroughly up
to-date fighting . machine. Compare the "Connecticut" 
with the "Danton." The "Connecticut" has a .  low 
freeboard, three calibers of guns in her ' main battery, 
and only four incbes of armor at her ends. The "Dan
ton's'" armor and armament are such that she could 
diElPute matters with even . the "Dr�adnought" with 
good chances of success, 

Whether the French ha':e made a mistake in carry
ing the "Danton" plall of. aI:tnament , into their new 
18,350-ton ships or not, I am not prepared to say. But 
in my opinion their armor protection, conSisting of a 
wa; ';rline belt 10lh inches thicy: amidships and S inches 
thi�k at the ends, is unquestionably superior to that 
(If �ur ' new 20,OQO-ton ships , The French ships JLre tQ 
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be somewhat faster than ours also, which is a point 
deCidedly in their favor. I do not want to disparage 
our ships, and I will readily admit , that the six 12's 
of our ships would probably be superior to the twelve 
9.S's of the 'French ships ; but at the same time I do 
not think that, considering their size, our ships are 
as powerful as they uhould be. I will give my reasolis. 

They have one great defect in that a great extent 
of their waterline is protected only by armor which 
a 6-inch shell would pierce at long range, ,and this 
armor rises so slightly above the waterline that if the 
ship should go into action in any degree overloaded, 
her .ends would be practically unprotected. ' 

It was with profound regret that I first saw a plan 
of our new ships. I had expected a ship patterned 
after the "Dreadnought" in its armor, excelling the 
" Dreadnought" in number of guns and speed. But 
incredible to say, the American navy still clung to its 
casement armor. It is true that the radical fault of 
armor distribution was partially covered up by increas
ing the thickness of the first stratum of casement 
armor to ten inches ; but in order that this fault might 
be thus partially covered up, the battery and engine 
power of the ships were sacrificed to an unprecedented 
extent. They carry no more guns than the "Dread� 
nought," their speed is not so great, and their armor 
protection is not so good ; while the "Dreadnought" 
is more than . two thousand tons smaller. With dis
placement enough to give their ships twelve 12's and 
twenty-three knots speed, our constructors frittered it 
away on casement armor in order that they might 
mount a puny battery of 5-inch guns behind 5-inch 
casement armor ; and the result is that their ships 
are inferior to foreign ships of the same displacement 
in armament and speed, and not superior to them in 
armor. And further, the American navy with its 
usual pig-headed independence has refused to have 
anything to do with ei ther the wire-bound system of 
constructing guns, or the Parsons turbine, whereby it 
'will come to pass that our ships going into commis
sion three years from 'to-day will be inferior in speed, 
and worse still in gun power to every first-class for
eign ship afloat. What awful folly ! Do not · our con-

· structors know that the Japanese won over the Rus
slana ht shipS far inferior to the Russians' in armor 

· protection, but at the same time superior to them .in 
speed and gun power ? Do they not know that in a 
"'ar with Britain or France, our fieet would be equally 
unable to catch the enemy if it should whip them 
or unable to . get away from, them if they should 
whip . It? Do they not know that as long as an 
enemy has · faster ships than ours, they have all the 

· advantage of a victory without the risk .of a battle? 
That they can destroy our commerce, attack our 
coasts, plunder our colonies, all without· risk, even 
though our fleet is superior in . actual fighting power to 
theirs ? What more could they do if we did not have 

.. any fleet at all ? 
And in actual battle, what immeasurab�e advan

tages are :with the swifter ship ! She fights when 
she pleases, how she pleases, where she pleases, how 
long she pleases. If she is whipped herself she runs 
awar, if she whips the other ship she sinks it. What 
would have. happened to the "Rossia" and "Gromobia" 
if they had been slower than the Japanese cruisers 
"Tokiwa" and "Asama" ? They would be at the bot
tom of the ocean now with their sister ship. What 
ships have we that could catch the 'British "Invinci
bles" or the French "Ernest Renans" ? With their 
large fuel capaCity these ships, operating from bases 
in the West Indies, · would have our whole Atlantic 
and Gulf seaboards at their mercy. 

American battleships ought to have high speed. It 
is vital. They must . have ' it if they are to keep the 
sea in war, and not be destroyed. If in the Russian 
war the Russian fleet had been as much superior in 
speed to the Japanese as the Japanese were to them, 
Russia would never have lost Manchuria. If ten years 

• ago the United States navy had commenced to con
struct 21-knot battleships, to-day she would , be unques
tionably the second naval power in the world. 

In conclusion , I will give a description of what our _ 

20,000-ton .battleships should have been, desigued at 
· the time they were. , They should have carried twelve 

wire-bound 12.6's mounted preferably in four three
gun turrets arranged like the turrets in the "South 

_ Carolina." While the . volume of fire from guns 
mounted in . three,gun turrets might not be quite as 
great as it would be . if they were mounted in two-gun 
turrets, the guns would remain in good condition 

. ionger, which would be the next best thing, and the 
accuracy of. fire would be unmarred by hurried firing. 
It would be a very difficult feat to mount twelve heavy 
guns so that they ' could be fired on elther broadside, 
in any other way. 

Their armor should consist of a beIt S inches thick 
amidships, alld · 7 inc�es .. thick at the ends. . This belt 
would begin eight feet under water, would rise verti
cally five feet, then be reduced to five inches in thick
ness, given a slope backward of 50 degrees from the 
perpendicular, and carried up four and one-half feet 
ab.ove the waterline, at which Misbt aU armored deck 
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two inches thick would be constructed across the ship. 
Another armor beIt four inches thick would begin 
three feet under water and rise fonr and one-half feet 
above it. The present protective deck would be 
placed lower down in the ship. 

The coal bunkers would be eniarged and rearranged. 
The superstructure amidships would be cut out. The 
funnels would be lowered by a third. The secondary 
battery would consist of 4-inch guns instead of 5-inch 
ones. A British type of tripod mast would be used. 
And the ships should have twenty-five knots speed. 
I venture to say that, constructed as I have outlined, 
these ships would be useful members of the American 
fieet when the ones that are constructing will have 
been relegated to the scrap department or been sent 
by�an enemy'g guns to the bottom of the sea. 

However, in ' vIew of the fact that American genius 
for invention is to have no part in the construction of 
our ships, I . would seriously suggest to the American 
people, as the siInplest way out of the , dimcuIty, that 
they petition Congress ' to have all our future ships con
structed by British shipbuilders as exact duplicates of 

· the . latest ,British ship out. EUGi':NE ,Y-AN BRIMMEB. 
Delaware, Ohio. 
[We pUblish the above curious misinterpretation of 

our articles refuting the attac!rs on our navy, for what 
it may be worth. When our correspondent speaks of 
prejudice against Mr. Reuterdahl, he cannot surely 

· himself have read our editorial of January IS, in which 
_ we say, "When Mr. 'Reuterdahl states that he is highly 

appreciative of the Americall navy, we believe him." 
We did not "impeach" Mr. Reuterdahl. · We simply 
showed in a dispassionate array of facts that the great 

· majority of his statements are either contrary to fact 
or greatly exaggerated. . Our criticisms were confined 
to the material, that is, guns, armor, etc.,  of the navy ; 
it does not come within the provinCe! of this journal 
to discu'ss the question of the "selecting of men to 
command our fieets," or the "lack of sufficient battle 
practice." On only two out of the many alleged de
fects in ms.terial do we agree with Mr. Reuterdahl, 
namely, the dangers of the open-turret hoists, and 
the lack of sufficient destroyers. All of the other 

'charges of submerged armor, low freeboard, low guns, 
large gun ports, unprotected crews, etc. , we have not 
only not "admitted reluctantly," but have proved to be 
baseless. The best answer to our . correspondent's com
parison of French with American ships is to point to 
what happened in the battle of Tshushima, where the 
Russian ships belonged to the French , school of design, 
and the Japanese to the school to which the American 
ships belong. Not a single Japanese vessel was sunk ; 
whereas the four distinctly French-type battleships 
"Borodino," "Suvaroff," "Alexander," and "Osliabia" 
were speedily sunk by gun fire, or so badly crippled 
as to be an easy prey to the torpedo. 

We have no space to take up our correspondent's 
criticisms seriatim ; the points . raised have already 
been attended to in our reply to Mr. Reuterdahl. But 
we will add, just here, the following dispatch from 
Berlin to the Staats-Zeitung, as showing that one 

, great naval power, at least, is convinced of the excel
lence of our ships. The . dispatcb is as follows : 

"Berlin, January 30,  1905.-The . military editor 0 
the Norddeutsche Allgemeine Zeitung, the official or
gan of the government, ' refutes at some length the 
statements made in Mr . .  Reuterdahl's article on the 
defects of the American navy. The expert who wrote 
this reply warmly defends the American navy, and 
proves, point by point, that the American critic has 
argued from false premises and figures to an entirely 
wrong conclusion. He proves that the navy of the 

_ United States is cpmposed of most excellent material, 
, and is in no way Inferior to that of any of the great 

naval powers. This refutation of the sensational 
attack of REmterdahl has attracted all the more atten
tion, because it may be assumed with some reason 
that its publication in an official organ carries with it 
the faith of the German government in the American 
navy."-ED.] 

Redwood Canyon, I n  Marin Connty, Cal., �t�d 
to the Nation. 

ltedwood Canyon, an area of 295 acres compri,ing 
several fine groves of redwoods, situated near Mill 
Valley, Marin County, California, ' has been presented 
by its owner, William Kent, to the nation, and has 
been accepted by the . federal government as a national 
park. This was done at the suggestion of a member 
of the United States Forestry Department, in order 
to preserve the canyon from a water company, which 
proposed to strip it of its beauty and convert it into 
a reservoir. A condemnation suit to compel Mr. Kent 
to sell . his property had already been begun, when he 
deeded the land to the United States and begged tI!-at 
the gift be accepted. The ow:;.er retains some adjacent 

. ridges . cov.�red with brush and wm use them to pro
. tect tlie canyon from destruction by fire. 

• • • • 
Deposits or' bitumen are said to extend all along the 

- coast of Venezuela from the Gulf of Paria to Colombia 
In the form of superficial lakes, states a contemporary. 



GOBELIN TAPESTRY WORKS. 
BY OUR PARIS CORRESPONDENT. 

Tapestry weaving has been an active industry in 
the region of Paris from very early times. Francis I. 
established the first royal tapestry establishment at 
the Chateau of Fontainebleau in 1530; his predecessors 
had obtained their tapestries from private works. 
This factory turned out some remarkable work, but 
lasted for only thirty years. In 1550 Henri II. founded 
the Trinite factory at Paris, and this continued to 
flourish down to 1635. Henri IV. decided to found an 

The Piecing Room Where the 
Weaves Are Finished or Repaired. 
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date from the time of Louis XIV., but have been some
what improved in' more recent times. As will be 
observed in the accompanying engravings, this type of 
loom consists of two horizontal cylinders placed about 
ten feet apart and held in two uprights forming a 
frame. The cylinders are mounted at the ends in 
trunnions which work in wooden sockets so that the 
cylinders can turn freely. The bearing slides up and 
down in a groove in the frame, and the roller is 
turned about by means of a lever. As to length, the 
looms vary from 12 to 23 feet according to the size of 

the tapestry which is to be woven. 
Sometimes several pieces of narrow 
tapestry can be woven upon a single 
loom of the larger type. 

When mounting the work upon 
the loom, the weaver first sets up the 
warp of vertical threads, and each 
thread is given an extra length of 
about five feet in excess of the de-

important tapestry establishment in 
the city and it was begun at the 
Louvre palace. Afterward we find 
it transferred to its present situa
tion, where Jehan Gobelin 'had 
already founded a dye works in the 
,niddle oio the fifteenth century upon 
the small stream of the Bievre, the 
waters of which were supposed to 
have a special value for dyeing, 
although this has been since dis
proved, and the fame of the Gobelin 
dyes was due only to the skill of the 
workmen. But no weaving was done. 
here until Henri IV. transferred the 

Weaving Three Pieces of Tapestry on the Same 
Loom . 

royal weaving factories to this local-
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a great number of spools or shuttles, each containing 
a different colored thread. As the work progresses, the 
finished "part of the tapestry is rolled upon the lower 
cylinder. One of our engravings shows two weavers 
working side by side upon the same loom upon differ
ent pieces of tapestry. ln weaving the larger pieces 
the worker is almost entirely concealed from view. 

In all the tapestry of the ancient period the warp 
consists of woolen threads, and this seems to be the 
best, for other kinds of thread have been tried without 
much success. Cotton thread was substituted in 1850 

for the wool, as it was claimed to be cheaper and less 
liable to attack by insects, but in 1890 the use of wool 
was resumed, as the advantages claimed for cotton 
were not SUbstantiated in practice, and 'the economy 
·was very small. Silk has also been used, but without 
any advantage. 

The dyeing of the threads is one of the most impor
tant operations, and this has always been carried out 
under the direction of a chief dyer who stood at the 

head of his profession. In ancient times the 
water of the Bievre was said to have a spe
cial efficacy in dyeing, but chemical analysis 
showed this to be a fallacy, and as far back 
as tht;! last century the Seine water was used, 
as the water of the Bievre' became fouled by 
the different factories along its course. In 
1665 one of the famous master-dyers was Van 
Kerchoven, and the secrets of the trade were 
handed down in this family from father to 
son for nearly- a century. After that came 

ity,and placed the whole under the direction of Marc 
de Comans and De la Planche, when it was first known 
as the Gobelin tapestry works. It was during the reign 
of Louis XIV. that the establishment enjoyed its great
est prosperity, At this time it was much enlarged 
and was placed under the direction of the painfer 
Lebrun; his cartoons were largely followed in making 
the great pieceJ;l of tapestry which have since become 
famous. Without attempting to follow the further 
history of the establishment, which covers such a long 
period, we will give a short account of the various 
parts of it, and point out some of the main processes 
which are used. 

sired length of the tapestry. 
The threads are stretched on 
the rollers, putting the extra 
length on the upper roller. The 
threads of the warp are equally 
spaced, the standard spacing 
a 11 0 w in g about twenty-five 
threads to the inch. The ten
sion upon each of the threads is 
about 7 pounds, which holds 

The Dye Vats Where the Wool or Silk is Colored. 

The warp or foundation of the Gobelin tapestry is 
formed of a series of stout woolen threads which are 
stretched upon the loom, and a,re well fixed in place. 
The weaver then applies the woof, which consists of 
colored threads forming the pattern. Two kinds of 
tapestry were formerly made. In the haute lisse tap
estry the warp was stretched vertically upon .the loom; 
while in the basse lisse it was placed horizontally. At 
present only the haute lisse is made at the Gobelin 
works. Some of the

' 
looms for this kind of tapestry 

them well in place. When the warp has been laid out, 
the weaver passes a one-inch glass tube between the 
threads so as to separate the uneven-numbered threads 
on the outside and the even threads on the inside. 
The rod is placed about two feet above the working 
point. To carry out the weaving process, the weaver 
takes his place at the back of the loom, with the 
original design in colors placed behind him. He re
peats the design by making a tracing in ink upon the 
threads of the warp, but this is only to give him the 
principal points of the' design, and the weaver must 
be a veritable artist in order to copy faithfully the 
painted cartoon upon the canvas. He is provided with 

other dyers, who were not as successful. The lamous 
chemist Chevreul took charge of the dyeing factory 
in 1824, and was the first to establish a standard sys
tem .. of color-shades. This he carried out by making a 
disk or circle containing seventy-two principal colors 
in a series. Then he added one-tenth of black, so as 
to darken each of the colors, and placed the latter 
shades. in a second circle. Adding two-tenths of black 
gave a third circle, and so on down to nine-tenths of 
black. He thus had 720 color elements. Then each 
element was divided into twenty tones ranging from 
light to dark, giving in all 14,400 color divisions. 
Adding to these twenty tones for the gray, he had a 

Haute Lisse Weaving; the Workmen Stand Behind the Loom. A· Loom for Savonnerie Velvet Carpet. 

. TilE GOBELIN TAPESTRY WORKS. 
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to.tal o.f 14,420 shades. The dyeing establishment was 
n;o.rganized in 1890, and the fo.rmulre and pro.cesses fo.r 
the different co.lo.rs were kept reco.rded in a special 
register, alo.ng with samples o.f the wo.o.l o.r silk. In 
fo.rmer times the silk which came fro.m the Lyo.ns 
facto.ries was dyed · in tho.se establishments, but later 
o.n it was decided to. dye the silk as well as the wo.o.l 
at the G�belin wo.rks. In the register are kept acco.unt 
o.f the labo.rato.ry experiments and o.f all the manipula
tio.ns. 

In the sto.reho.uses are kept a large number o.f spo.o.ls 

Scientific American. 
rays o.f the sun and min1mizing the lo.ss fro.m radia
tio.n. The apparatus co.nsists o.f a shallo.w flat bo.x, 
co.vered with two. layers o.f windo.w glass , separated 
by a space o.f abo.ut o.ne inch. Co.ils o.f piping, painted 
black, are laid in this bo.x and thro.ugh them water or 
so.me o.ther fluid runs. The light-rays .. o.f the sun 
pass thro.ugh the glass witho.ut interference, and are 
co.nverted to heat, wiilell •. o.wing to. the jacketing o.f 
the do.uble · glass and air space, escapes by radiatio.n 
or induction very slowly, and generates a heat which 
converts the water in the pipes into. steam. The 
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Spark-ProducIng Metal •• 
BY LEO SILBERSTEIN-GILBERT. 

Auer vo.n W'elsbach has discovered that certain al
loys o.f iro.n with cerium, lanthanum, and o.ther metals 
o.f the rare earths pro.duce, sho.wers o.f exceedingly 
bright sparks when they are scratched with a file o.r 
a knife blade. By emplo.ying large pieces o.f steel and 
o.f the allo.y and applying stro.ng pressure, it is po.ssible 
to. . pro.duce apparent flames as large as a man's hand, 
o.f intense brilliancy but acco.mpanied by very little 
smoke and htag The sparks po.ssess remarkable ig

niting po.wer and never 
fail to. kindle tinder, in
flammable gases, and 
wicks saturated with al
co.ho.l. They are equally 
efficient in the ignitio.n 
o.f the explo.sives used in 
blasting and in gunnery. 

o.f dyed threads, and three 
divisio.ns are used fo.r the 
sto.reho.uses, the detail sup
ply, the general sto.ck, and 
the o.ld o.r disused sto.ck. 
When the design o.f the 
tapestry has been cho.sen, 
the cho.ice o.f the co.lo.red 
threads is co.mmenced in 
the detail ro.o.m, and here 
are ranged ' a series o.f 
spo.o.ls which have been al
ready used fo.r o.ther tap
estries and ho.ld part o.f 
their th'raad. In this sto.ck 
are kept so.me 34,500 spo.o.ls 
o.f co.lo.red wo.o.ls and 5,600 
o.f silks, but so.me o.f these 
are duplicates. If the de
sired co.lo.r is no.t fo.und 
amo.ng the spo.o.ls, the sec
ond sto.ck is reso.rted to.. 
In it the colo.rs are kept 
in the dark and are classed 
acco.rding to. Chevreul's 
system. The sto.ck co.ntains 
abo.ut 11,000 shades o.f 
wo.o.l and 7,500 o.f silk 
which co.me directly fro.m 
the dye sho.p, and in this 
case there are no. dupli
cates. Sho.uld this de
sired co.lo.r no.t be fo.und 
in any o.f the sto.cks, the 
co.lo.r is dyed upon the 
wo.o.l acco.rding to. a given 
sample, and an excess o.f 
the thread is pro.vided, so. 

A Beautiful Example of Ancient Tapestry, Depillting Jephtha's Daughter. 

These new allo.ys, there
fo.re, present two. very 
:valuable pro.perties�great 
lumino.sity and certainty 
o.f ignitio.n-in a surpris
ingly Simple fo.rm. They 
may be emplo.yed, fo.r ex� 
ample, to. light incandes
cent gas lamps at a dis
tance by frictio.n with a 
steel mo.ved by an electro.
magnet, and in time fuses 
o.perated by clo.ckwo.rk. 
Fo.r the ignitio.n o.f ex
plosives they po.ssess the 
peculiar advantage o.f no.t 
being explo.sives them
selves. Hence they sho.uld 
be safer than the fulmin
ates and o.ther ignit�rs and 
primers no.w in use, as 
they are free fro.m the 
danger o.f spo.ntaneo.us or 
accidental explosio.n. !These "pyro.pho.rus ai
lo.ys," as they are called 
by their disco.verer, pro.m
ise also. to. be useful as 
illuminants in special 

as to. leave a part fo.r the 
sto.reho.use. One o.f the illustratio.ns herewith sho.ws 
the rentraiture o.r piecing ro.o.m, which is o.ne o.f the 
impo.rtant parts o.f the facto.ry. Here are filled up 
the gaps which are left in a new piece when several 
weavers wo.rk upo.n it at the ' same time, o.r else the 
bo.rders, which have been wo.ven separately, are added 
to. a tapestry, Repairs to. o.ld pieces o.f tapestry are 
numero.us, seeing that many o.f them date fro.m an 
ancient perio.d and have suffered more o.r less damage. 
All this wo.rk requires great skill. To. repair an o.ld 
piece, a new part o.f the ,warp has to. be fo.rmed, then 
the wo.o.f is put in with the needle. Where the gap is 
to.o. large, an extra piece is wo.ven o.n the lo.o.m, and 
is then jo.ined o.n in the piecing ' ro.o.m. In this part 
o.f the sho.p are kept the sto.red pieces o.f tapestry, o.ld 
pieces are cleaned and renewed, etc. 

The Savo.nnerie velvet carpets are also. wo.ven at the 
Go.belin wo.rks. It was as early as 1626 that the 
Savo.nnerie establishment, then a separate factory, was 
fo.unded during the reign o.f Marie de Medicis, under 
Simo.n Lo.urdet. Since 1826 these famo.us carpets have 
been pro.duced at th� Go.belin wo.rks. But they are 
no.w exclusively used fo.r wall hangings. One o.f the 
engravings sho.ws the method o.f weaving, which dif
fers much fro.m the tapes-
try pro.cess. Here t h e  
wo.rkman is placed in fro.nt 
o.f the lo.o.m and has the 
co.lo.red design suspended 
abo.ve him. 

• • •  
A NEW SOLAR POWER 

PLANT. 
BY FRANK C. PERKINS. 

THE GOBELIN TAPESTRY WORKS. 

steam is used in the engine, which is of the o.rdinary 
steam-driven type, and the exhaust is co.nde,nsed and 
returned, forming an endless cycle. 

The "hot bo.x" o.r generato.r sho.wn in this illustra
tio.n is an experimental o.ne installed at Taco.na, Pa. 
With a glass area o.f 1,080 square feet it generated 
during the summer mo.nths a peak lo.ad o.f 3% ho.rse
po.wer. Ether was used in the bo.iler and a pressure 
o.f 90 pOUIids was sho.wn. With wa.ter the highest 
pressure o.btained was 15 pounds ; but it is expected 
that water will pro.ve satisfacto.ry in tro.pical co.untries. 
The Co.st of installatio.n was abo.ut $1,500, and the up
keep is very mo.derate. A mo.re po.werful plant wlll 
sho.rtly be erected in Florida, and submitted to. a severe 
test under co.mmercial conditions. 

This power plant possesses the advantage o.f simpli
city o.f co.nstructio.n ; and its maintenance will be a 
fractio.n o.f that o.f a steam bo.iler. The fuel, of co.urse, 
will Co.st no.thing, and wages will be very little. The 
inventor, Mr. Frank Shuman, has organized a co.mpany 
to. explo.it the engine. If the results which are fo.re
shadowe!I by the experimental plant are co.nfirmed by 
mo.re extended trial, o.ne of the mo.st perplexing pro.b
lems o.f tro.pical co.untries will have been so.lved. 

cases. In buo.ys, . fo.r ex
ample, they might be ar

ranged in combinatio.n with Pllrabo.lic mirro.rs to. emit 
flashes under the impulsio.n o.f the waves. They 
would be useful also. in military signaling, fro.m cap
tive ballo.ons o.r o.therwise, and particularly valuable 
in flashlight pho.to.graphy, because o.f their freedo.m 
fro.m smoke and o.do.r. 

The character o.f the light varies with the composi
tio.n of the allo.y, and special allo.ys are made fo.r dif
ferent purposes. Mo.st o.f these allo.ys co.ntain mo.re 
than o.ne earth metal in additio.n to. iro.n. For example, 
the allo.y called "lanthan," which gives an intense 
light, co.ntains lanthanum and cerium, and the ignit
ing co.mpo.und "erdmetall" co.ntains several metals of 

, the rare earths. The last-named 'allo.y evo.lves a slight 
o.do.r o.f garlic; which makes it o.ffensive in clo.sed 
ro.o.ms, but the allo.y "cer," containing o.nly cerium and 
iro.n, also. ignites very readily and is entirely o.do.rless. 

In general, the brightness of the sparks and the 
ease with which they are pro.duced increase with the 
pro.po.rtio.n o.f iro.n up to. 30 per cent, and then de
crease. Allo.ys containing 30 , per cent o.f iron emit 
sho.wers o.f very bright sparks at the lightest to.uch 
with the steel. The iro.n may be replaced in part, 
tho.ugh not entirely, by nickel, co.balt, o.r manganese. 

These remarkable allo.ys 
are made at Treibach in 
Austria, and Co.st $6 o.r $7 
per po.und, and � little o.f 

, them go.es a lo.ng way. A 
friend o.f the writer has 
carried a piece o.f the 
cerium-iro.n allo.y in his 
po.cket and given frequent 
exhibitio.ns o.f its pro.per
ties fo.r a year, and there 
is no apparent reaso.n why 
he sho.uld no.t co.ntinue to. 
do. so. fo.r many years 
lo.nger.-Co.ndensed fro.m 
the New Yo.rker Staats-
Zeitung. --_1"--

By rubbing metals 

The pro.blem o.f utilizing 
the sun's heat as a so.urce 
o.f po.wer is o.ne which has 
allured and baffied many 
i n v e n t 0. r s. The effo.rts 
have usually been in the 
directio.n o.f co.llecting and 
co.ncentrating the heat by 
means o.f reflecting mir
ro.rs ; and the results have 
pro.ved to.o. heavy in first 
Co.st and in maintenance to. 
be o.f co.mmercial u s e. 
This new metho.d makes 
no. attempt to. co.ncentrate 
the rays o.f heat ; it acts 
o.n the principle o.f the 
fo.rcing frame o.f the gard
ener ; absorbing tne direct 

The Rays of the Sun, Striking Through Gias!!, }'111l on Blackened Iron Pipes and Raise the Water 
in Them to St«lam. 

with salt befo.re applying 
mercury, says the Engi
neer, the ancients o.btain
ed a reactio.n similar to. 
that fo.r which co.pper sul
phate is used. The chlo.r
ine released fro.m the salt 
fo.rmed a silver chlo.ride 
easily attacked by mer
cury . .A NEW SOLAR POWER PLANT. 



Poe m.penioB Api ... 
An Italian engineer has offered to secure immunity 

for London from the dense fogs which occasionally 
envelop her and paralyze her traffic, and as he asks 
for financial aid to demonstrate his theories, the Lon
don County Council has declined his offer. Writing 
of this fog problem, Consul-General Wynne of Lon
don says : "In replying to the report which made 
light of tbe theory that fogs could be driven away by 
the discharge of cannon, a civil and electric engineer 
informs the writer that the inventor of the fog dis
peller has never claimed to be able to displace the 
atmosphere in order to prevent tlie fog, from forlll' 
ing or to drive it away when once formed. His 
theory is quite different and the work to do very sim
ple. He states that in order to prevent the phenomenon 
from taking place it suffices to destroy the atmos
pheric equilibrium which exists at the moment when 
the fog forms and which lasts as long as the, fog 
lasts. The inventor states that the tranquillity of 
the atmosphere is the sole cause of fog ; his purpose 
is to produce a movement in the air mole(!ules. This 
movement is easily obtained by means of vibrations 
of the atmosphere. In order to produce molecular 
movement in 100 tons of metal it is not in the least 
necessary to displace the mass of metal-it is  suffi
cient to strike it with a hammer to put the molecules 
of the entire mass in vibration." 

The inventor quotes the case of hail in France, 
where a discharge at the right moment has often dis
PH sed a gathering storm. According to a recently
issued report of the District Viticulture Society of 
Lyons, France, it appears that in the ten years pre
'ceding the use of protection against hail the losses 
amounted to about $2,600,000. In the six following 
years they amounted only to $200,000, and it is here 
stated that "all the slight failures sustained were in
variably due to the relaxation of discipline on the 
part of the firers, who allowed themselves to be taken 
unawares." 

Rutlle-A Material for Aeroplaues. 

A discovery of rutile is reported by Consul F. W ,  
Goding, from Queensland, Australia. Hitherto rutile 
has had no commercial value, but it is now used in 
the construction of· aeroplanes. The advent of flying 
machines driven by gasoline motors that run at very 
high speed has proved that bearings and axles of ordi
nary metals submitted to speeds of 2,500 to 3,000 R. 
P. M. wear so rapidly and heat so quickly that . the 
necessity has arisen for some metal to stand the 
strain and velocity without wearing or heating, -and 
this has been found in the metal titanium, oC which . 
rutile is the purest ore. 

Rutile is a titanium dioxide, containing from 70 
to· 98 per cent · of titanic acid, chiefl� depending on 
the quantity of iron present. Pure rutile contains 98 
per cent of titanic acid and 2 per cent of iron, when 
the mineral is a crystalline substance resembling seal
ing wax. The examples found in Queensland contain 
70 per cent and resemble wolfram, having a lustrous 
fracture and being uneven in the grain. The speCiflc 
gravity . of ' rutile is 4.2 ; it cannot be scratched with 
a knife, but can be marked with a quartz crystal . 
The mineral occurs with wolfram and tin, running in 
veins through quartz and quartzite from a mere streak 
to large bunches, and is worth four times the price 
of wolfram at the present time. 

• .• I • 
Dr. Asa Williams Wilkinson. 

Dr. Asa Willia.ms Wilkinson, who died in New York 
on January 25, aged 75 years, is best known for his 
practical work in the improvement of illuminating 
gas. After a wide medical experience, most of it in 
New York city, Dr. Wilkinson in 1868 became inter
ested in the manufacture of oxygen . gas, and made 
improvements in the carbureting of street gas, en
abling it to be burned in conjunction with the oxygen 
fed by a separate pipe to the burner tip. The white 
flame thus produced made this the most brilliant light 
invented up to that time and in public use. Later ,he 
conducted the chemical engineering of water gas man
ufacture, which was introduced into this cOUIit�y bY 
the Municipal Gas Light Company. 

In 1880 he became chemist of the Mutual Gas Ligl1t 
Company. From that time on he ,was actively engag
ed in the improvement of illuminating gas. He in
troduced the manufacturing of wood gas and the 
carbureting of the same by the use of gasoline, a 
petroleum product at that time a drug on the market. 

. ' . . . 
The Revised SpeCifications for the War Departm.ent'" 

lU ilitary A irship. 

The speed required of this two-man dirigible is 
20 miles an hour, and no airship that makef! le�s than 
16 miles ,per hour will be accepted. ,  The chief change 
in the specification is the requirement that the bidder 
sb all furnish the material for the balloon envelope. 
The material must have a minimum breaking strength 
of 6.2Y2' pounds per inch width, and must require no 
varnish. The envelope is limited in length to 120 feet. 

Scientific American 
FOUCAULT'S l'ENDULUM EXl'ERIMENT REl'EATED AT 

COLUMBIA UNIVERS�TY. 
B� DR. CHARLBS FORBES, COLUMBIA. UNIVERSITY. 

We owe to the ingenuity of Foucault, a French phy
sicist, an experiment which renders the earth's rota-

The Pendulum is Started by Burning the Strinlj 
in the .Foreground. 

tion visible. This experiment was first performed by 
him . in Paris in 1851. A . pendulum was suspended 
from the dome of the Pantheon, and a fine point at the 
bottoin of the weight was adjusted to trace marks in 

Enlarged View Showing How the Wire is Attached 
to the Truss, 

a ring of sand at each vibration. The marks thus 
made showed that the plane of oscillation varied with 
regard to the building, or, in other words, that the 

'fhe ,9 1·Foot PendiIlum Suspended in St. Paul's Chapel. 

FOUCAULT'S l'ENDULUM EXl'ERIMENT REl'EATED AT 
COLUlIBIA UNIVERSITY, 

FEllRUARY 8, 1908. 

building was skewing around under the pendulum. 
St. Paul's Chapel at Columbia University affords a 

most excellent place for the repetition of the same 
experiment, which was performed there on January 3, 
since which time there have been several repetitions 
with most satisfactory results . The apparatus for the 
experiment was prepared by tbe writer, and it em
bodies some novel features, which render the experi
ment a quantitative one ; as performed by Foucault, it 
was somewhat qualitative. 

The details of the apparatus are as follows : The 
weight is a hollow iron ball fill"ed with lead, weighing 
'200 pounds, and suspended by a No. 13 steel wire from 
a truBS acrdSS the opening of the ' dome of the cbapel, 
as tHctllfed iil one of. the illustrations. Tbe breaking 
sttength of tIN! wire is 1,090 pounds. The wire is 
therefOre mrong enmIgh to prevent 101}gitudinal vibra
tions. The novel way in which the supporting wire i s  
seCiIred t o  Ute truss contributes materially t o  the sue, 
cess 6f the experiment. The details of the arrange
ment lire shown in the line cut. At A. is . represented 
the wire pasSing through a brass sleeve B, which ih 
t!Jrn passes through a rubber stopper D. The latter is 
fitted into a hole in the center of the crosspiece E of 
the truss. The stoPl'er is kept from working upward 
by- an cannular brass plate F, which overlaps it and is 
fastened by screws to the crosspiece E. The wire is 
continued upward about one foot, and secured to the 
top Of the truss. In this arrangement there is a dis
tribUtion of the bending of the wire at the upper end, 
and thus the tendency to break by the swinging of the 
pendulUm is greatly lessened. This symmetrical ' ar
rang�ment also allows the ball to swing freely in any 
direction. At a distance of 91 feet from the supported 
end of the wire, and 6 inches from the floor, the ball 
is 'secured. On the floor under the ball rests the 
recording apparatus. This consists of a board 228 
cE'iltimeters ( 89.76 inches ) in length, centered to a 
pivot directly under the ball. At its ends there are 
two arcs graduated in centimeters, each centimeter 
( 0.39 inch ) Iiepresenting one-half a degree. On the 
board is a block with printer's itik on its upper sur
face. This serves at each vibration to ink a brush pro
jecting downward from the under side of the ball_ 
The ' ball is drawn to oile side by a string looped 
around its equator and tied to a rigid support. At 
starting to swing, the ball should have no lateral vibra
tion. To prevent this, an upright support a.t the ,right 
of the ball has a screw passing through it, the point 
of which just touches tbe side of the ball. This is 
gradually screwed backward until the ball hangs freely. 
It will now be perfectly quiet, and ready to be re
leased on its journey, which is accomplished by burn
ing the retaining string just back of the knot. The 
recording apparatus is so adjusted that the line on the 
floor will lie in the plane of the swinging pendulum. 
The inked brush will now ' begin to make its record on 
the graduated arcs at the ends of the recording device. 

The fundamental principle involved in the perform
ance of the experiment was described in the last issue 
of the SCIENTIFIC AMERICAN. The pendulum when set 
to vibratiilg keeps its plane of vibration constantly in 
the same direction with regard to space. ' The experi
ment is most easily understood if it is supposed to 
take place at one of the earth's poles, say the north 
pole. Here to an observer the earth would revolve 
horizontally from west to east. If at the pole the pen
dulum is set to vibrating in any direction with regard 
tu space, a line drawn on the eartb under the , ball will 
rotate around the pole counter-Clockwise, arid complete 
its rotation under tbe plane of the swinging pendulum 
in 24 hours less 4 minutes ( tlie sidereal day ) . The 
movement would therefore 'be about 15 deg. per hour. 
The desirability of position for the performance of 
tbe experiment diminishes as the equator is ap
proached" at which place the experiment is inoperative. 

The rule for determining the time of the complete 
rotation of the ground line is this : Divide 24 hours, 
or to be more exact, 23 hours and 56 minutes, by the 
sine of the angle of latitude where the experiment is 
being performed. For the latitude of New York city 
tbe time would be 3 6 %  hours. To get the distance 
the line moves per hour, divide 360 deg. by the time of 
the rotation of the ground line. For New York city 
it WOuld . be 9.8 deg. 

. On Monday, February 3, the writer repeated the 
experiment before tbe Department of Physics and 
officers Of

'
the university. The recorded movement , as 

in previous demonstrations, accorded very satisfactor
ily with the theoretical . 

On the 7th, Dr. Mitchell of the Department of Astron
omy . !!;av� a public demonstration of the experiment, 
and on the 12th Prof. Jacoby of the same department 
will repeat the demonstration. 

. ' . '  . 
To raise a heavy door slightly on its hinges, when 

about to lubricate them, place an ax on tbe ground 
with its edge toward the door, and open the latter so 
as to force It up the thickness of the ax for about a 
quarter of an inch. The ax will bold the door with 
the pintles exposed while the lubricant is applied, 
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A CONVENIENT BLOWPIPE. 
Although particularly ,adapted for mineral analysis, 

the blowpipe attachment illustrated in the accompany
ing engraving will be of great value for all delicate 

A CONVENIENT BLOWPIPE. 

work which demands a small, intense flame of con
stant character for a considerable period of time. The 
device is adapted to be applied to a Bunsen burner, 
and does away with the inconvenient though custom
ary method of supplying air from the lungs. It com
prises a carrier, which is attached to the Bunsen 
burner by means of a spring clamp. The carrier is 
formed with a slide, that projects outwardly at an 
upward incline from the top of the carri�r. On this 
slide the blast tube is secured by means of a spring 
clamp. The details of this clamp are shown in the 
small line drawing. It will be evident that by press
ing together the thumb pieces of the clamp, the jaws 
of the clamp will open, permitting the device to be 
adjusted along the slide. The clamp which holds the 
carrier on the Bunsen burner is of

' 
similar construc

tion, and may be released by pressing together the 
thumb pieces. In this way a double adjustment of the 
blast tube is provided. Normally, the blast nozzle js 
set to rest in a notch in the Bunsen burner, as shown 
in the engraving. When not in use, the blast tube may 
be lowered out of the way of the flame, permitting the 
latter to , be used for other purposes. At the rear end 
ot the blast tube a cap is provided, in the end wall of 
which is a minute opening to admit the air. Fitted 
to the cap is a tube, which communicates with a flex
ible storage bulb, and beyond this with a feed bulb. 
By pressing the feed bulb the storage bulb is filled 
with air, and a fine stream of air is caused to issue 
from the blast nozzle. The inventor of this blowpipe 
is Mr. Walter M. Bradley, 1346 Chapel Street, New 
Haven, Conn. 

• • • • • 
SAFETY LOCK FOR SWITCH STANDS. 

Many serious railroad accidents have been caused by 
the failure to close a switch, either through forgetful
ness on the part of a switchman or brakeman, or be
cause of a careless infraction of the company's rules 
to accommodate a following train. In o

'
rder to avoid 

such dangers, and make it possibie to discover the 

SAFETY LOCK FOR SWITCH STANDS. 

Scientific American 
guilty man, a recent invention provides a lock for the 
switch lever, which will catch and hold the key when 
the lever is unlocked from the stand. The brakeman 
io:! thus unable to withdraw his key from the lock 
until the switch lever is again locked fast to the stand. 
The details of this lock are shown in the accompany
ing engraving. The bolt A is arranged to engage one 
of a series of notched lugs B on the switch stand. The 
bolt is formed with an extension plate 0 at one side, 
which fits closely against the inner side of the casing, 
and overlies the keyhole D, This extension plate is 
formed with a notch, whi<:h clears the keyhole D when 
the bolt engages the lug B ; but when the bolt is un
locked, a spring E serves to force it to the position 
shown by dotted lines, in Fig. 1, and the extension 
plate a will drop and cover the keyhole D, to prevent 
withdrawal of. the key. The brakeman will not be 
liable to forget the open switch as long as his key is 
held in the switch lock. On the other hand, if he 
attempts to violate orders, and leave the switch, he 
cannot carry his key with him, and hence it will not 
be possible for him to make the errors that are now 
so costly to the railroad. A patent on this improved 
lock has been secured by Messrs. Richard F. Jacob 
and B. B. Hollomon, 548 Lauderdale Street, Selma, Ala. 

Ie • I .  

BASKET HOLDER FOR FRUIT PICKERS. 

To enable fruit pickers to use both hands freely 
while carrying the baskets which they are filling, Mr. 
George S. Paine, of Winslow, Me., has inv�nted a bas
ket holder, which easily may be secured in operative 
position by means of an adjustable strap passed around 
the waist. The holder consists of a trough-shaped 
member of sheet metal , which securely binds the bas
ket in place. It is particularly designed to hold a 
pair of small baskets or boxes of the type in which 
berries are usually sold, but it will be evident that the 
holder could also be adapted to carrying baskets of 
other types. As shown in the accompanying illus
tration, the sheet metal trough A is provided with 
an offset at one side, and an outwardly inclined 
wall B. At the opposite side the trough is made fast 
to a block which is curved to fit the body. Secured 
to this block is a metal band provided with but
tons at each end, to which a strap may be secured. 
This strap is  provided with a number of button · 
holes, so that it may be adjusted to the size of waist 
of the person on whom the holder is mounted. When 
placing the baskets in the trough A, they will rest on 
the offset at the forward side thereof, and the exten
sions B ' will press against them and bind them in 
place. The baskets will thus securely be retained 
against accidental displacement as the operator moves 
from place to place. 

Obviously the use of this holder will effect a con
siderable economy ; for, with both hands free, the op
erator will be able to pick a much larger quantity of 
fruit , in a given time. 

• I • • •  

A NOVEL OBSERVATION SWING. 

One of the latest amusement devices for recreation 
parks and the like is a rocking wheel, which swings 
the passengers back and forth over a large convex arc, 
rather than a concave arc, as in the ordinary swing. 
A pair of rockers are provided of the type shown at 
A in the engraving, and suspended between these rock- � 

ers is the passenger car B. Grooved tracks a are pro
vided, in which the ' rockers travel . The peripheries 
of the rockers are also grooved to receive cables 
D, which are fastened to the rockers above the car, 
and passing around the rockers extend to opposite 
ends of the track. These cables serve to hold the 
rockers in the tracks. To balance the weight of car 
and passengers a counterweight E is secured to 
the rockers. This weight may be raised or low
ered by means of rack and pinion gear operated 
by a crank F. A catch G holds the crank F 
against accidental turning. When the weight 
has been adjusted to the proper position, it is 
made fast by operating the clutch H. Near 
the upper end of the rpokers is a pin I, adapted 
to be engaged by a hook J extending from a 
weighing scale. When the swing is in the 
dotted posit'ion, the passengers enter the car, 
and the operator noting the scale adjusts the 
weight D to balance the car and its occupants. 
This done, the lever L is operated to withdraw 
the hook J against the tension of the spring 
K, and release the rockers. The latter win then 
rock back and forth, and if undisturbed will 
finally come to rest in the position illustrate� 
by full lines, In order to continue the rocking 
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Pence Po.'. , Made Durable. 
Fence posts of many kinds of cheap woods which or

dinarily would soon decay if set in the ground can 
be made_ to last for twenty years by a simple treatment 
with creosote. Most of the so-called "inferior" woods 
are well adapted to the treatment, and this is espe
cially true of cottonwood, aspen, willow, sycamore, low
grade pines, and some of the gums. When properlv 
treated, these woods outlast untreated cedar and oak, 

BASKET HOLDER FOR FRUIT PICKERS. 

which are becoming too scarce and too much in de
mand for other uses to allow of their meeting the de
mand for fence posts. 

Impregnation with creosote has been greatly cheap
ened by the introduction of the "open tank," which can 
be installed at a cost of from $30 to $45,  or much less 
if an old boiler is used. A tank with a bottom 12 square 
feet in area will suffice for treating 40 or 50 6-inch 
posts a day, or double this number when two runs per 
day can be made. The absorption of creosote per post 
is about as follows : Eucalyptus, one-tenth gallon ; wil
low, two-tenths gallon ; sassafras, ash, hickory, red oak, 
water oak, elm, and maple, four-tenths gallon ; Douglas 
fir, quaking aspen, and black walnut, six-tenths gallon ; 
sycamore, cottonwood, and ' lodgepole pine, seven-tenths 
gallon. The price of creosote is about 10 cents per gallon 
in the East and Middle West, 16 cents per gallon on 
the Pacific coast, and 27 cents per gallon in the Rocky 
Mountain States. The cost of treating a post will there
fore vary from 4 to 15 cents. Properly treated, it 
should give service for at least twenty years. 

Experiments of the Forest Service show that with 
preservative treatment the durability of lodgepole pine 
in Idaho is increased sixteen years. The cost of creo
sote is there relatively high, yet by treating posts there 
is a saving, with interest at 6 per cent, of 2 cents per 
post yearly, More important than the saving, however, 
is the fact that through preservative treatment other 
woods are fitted to , take the place of cedar, of which 
the supply is rapidly becoming exhausted. A detailed 
description of experiments in preserving fence posts, 
together with practical suggestions for treating them 
on a commercial scale, 
of the Forest Service. 
tained upon application 

are contained in Circular 117 
This publication can be ob

to tne Forester at Waehington. 
• 1 • •  

Subjected to the action of liquid air, lead becomes 
elastic and can be made to rebound or serve as a spiral 
spring during the continuance of this low temperature. 

eJ. 

motion indefinitely, and mal,e sure that the . ..r-..,.-----"'1� 
device will return to the starting position, a 
pushing crank M is provided which may be 
operated by the lever N to push the rockers at 
the end of each oscillation. 

The inventor of this observation swing is Mr. 
Winfield S.  Rich, of 440A St. Marks Avenue, 
Brooklyn, N. Y. A. NOVEL OBSERVA.TION SWING. 
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RECENTLY PATENTED INVENTIONS 
Electrical Devices. 

TROLLEY-REPLACER.-G. Q. SEAMAN, New 
York, N. Y. The replacer is such as used in 
connection with the trolley poles of electric 
cars for replacing the trolley upon the trolley 
wire when it becomes accidentally displaced. 
While the invention concerns itself especially 
with the replacer, the construction is such as 
Will operate automatically to depress the pole 
when it becomes displaced ; in this way pre
venting injury to the guy wires or supports. 

TRANSFORMER EMPLOYED IN HIGH
FREQUENCY-CURRENT CIRCUITS.-G. E. 
GAIFFE, 9 Rue Mechain, Paris, France. This 
invention consists essentially in the employ
ment, with the object of damping the oscilla
tions of high frequency which tend to traverse 
the transformer, of resistances either alone or 
in conjundion with capacities connected to 
the extremities of the secondary of the trans
former. 

Of General Interest. 

FLY-ESCAPE.-{1. W. STEIN, Washington, 
D. C. The improvement pertains to a fly 
escape and also to a combined sash bolt or 
lock and fly escape, and the object is to pro
vide a simple means for allowing fiies to freely 
escape from the interior of a room, store, or 
dwelling, but which will not allow ingress of 
flies to the interior of the rooms, stores, or 
dwellings. 

SIGN.I�LUMINATING DEYICE.-W. H .  
NICOLAY, N� York, N. Y. The primary ob
ject of this ' inventor is the provision of 
means adapted to enable a sign to be illum
inated evenly on both sides by a series of 
lamps, and to enable the lamps to illuminate 
with a minimum amount of power the front 
of a store and the sidewalk connected there
with. 

PHOTOGRAPHIC-PRINT BOX. - M. H. 
HAVENHILL and E. A. JENKINSON, Jackson
ville, Ill. The print box is more especially 
designed for use in separately storing exposed 
and non-exposed photographic sheets, the ar
rangement being such that the exposed sheets 
or prints are returned to a compartment sepa
rate from the one containing the non-exposed 
sheets, to avoid confusion of the exposed and 
non-exposed sheets. 

GA'l'E.-F. E. NELSON and G. W. TRIBBEY, 
Marshfield, Ore. The gate being closed, a pull 
on the rope lifts the weight and swings a bar 
into position. This bar movement oscillates a 
rod and swings a lug in position with the 
lower end of the rear upright of the gate di
rectly in front of the rod, which tends to 
push the lower end of the gate away from 
the gate post, and elevate the unattached end 
of the gate, so that the latch is released from 
the catch. Continuation of shaft rotation 
opens the gate. Means lower the gates' free 
end to engage the latch with the catch, and 
to limit swinging movement after closing of 
the gate. 

Machines and Mechanical Devices. 

BOTTLE· WASHING MACHINE. - J. W. 
GREER, Mount Pleasant, Texas. The more par
ticular object of this invention is the provision 
of a machine containing a revoluble drum 
provided with bottle holders. The holders 
being filled with water, power is turned on by 
manipulating a lever to shift the belt. This 
causes the drum to turn. The rotation washes 
bottles and removes labels. The operator stops 
the machine by removing a belt to a loose 
pulley and at the same time applies the brake 
by depressing the treadle-pl.ate with his 
foot. 

CASH·REGISTER.-F. DEGENHARDT and R. 
DEGENHARDT, New York, N. Y. The object in 
this case is to provide means capable of being 
attached to a cash register and adapted to 
record the time within which individual de
posits are made therein. By means of the 
c;onstruction the amount of the sales, or de
posits made in the register are also recorded 
on the tape marked with the SUb-divisions of 
the time. 

CENTRIFUGAL MILL.-H. BESSER, Alpena, 
Mich. The more particular object in this in
stance is to produce a mill in which the mov
able grinding members are controlled either 
wholly or in part by the action of centrifugal 
force, and thus caused to press upon the sta
tionary grinding member or members with a 
degree of force inherently related to the speed 
of rotation. 

' 

SPOOLING-MACHINE. - F. L. ATHERTON, 
Paterson, N. J. The object of this patentee 
is to provide a spooling machine, arranged to 
automatically stop each spool when filled, in
dependently of the other spools, and to per
mit · the convenient and quick adjustment of 
the bearings to insure proper alinement and to 
accommodate spools and reels of various 
lengtlr. 

WATER-ELEYATOR.-W. G. DOUGHERTY, 
Pocatello, Idaho. In operation when the ap
paratus is located and suitably anchored in a 
stream of flowing water the water will turn 
the drive wheels which by the belt gearing 
will operate to turn the elevator, the water 
acting with force upon the concave paddlil 
blades and the connections from the drive 
shaft to the upper and lower ends of the 
elevator� 'II'lll operate to equalize the strain on 
the apparatus and thus increase the power 
and improve the running of the apparatus. 

Scientific American. 
ANTIFRICTION-BEARING.-H. R. PLIMP

TON, 2D, Newton . Center, , Mass. The object 
here is' to so construct the device that aU ''OOn
tracting surfaces will have rolling rather than 
sliding or rubbing engagements with each 
other. To accomplish this, rotatable spacing 
member's are provided adapted to be moved by 
centrifugal force to such positions that they 
serve to hold the load-supporting balls at equal 
distances from each other and rotate by con
tact therewith, the outward movement of said 
members serving not only to separate them 
from engagement with their raceway but also 
to etrect a finer adjustment of the balls. 

PrlDl.e Movers and Their Accessories. 

GAS·ENGINE COOLER.-F. L. ORR, Thur
man, Iowa. The invention is mainly designed 
as a cooling attachment to the form of engine 
starter described in the Letters Patent former
ly granted to Mr. Orr, but is equally adapted 
for use with other forms of engine starters em
ploying expanded or stored hot gases as the 
boosting motive power, and therefore this in
ventor does not confine himself in its use to 
any particular form of explosive or hot-air 
engine. 

ENGINE·YALYE.-B. HANSON, Schroyer, 
Kan. In this patent the invention pertains to 
valves, and more particularly to those for 
steam engines, and has for its object to pro
vide a valve of oscillatory type, which may be 
easily applied to an engine and which may be 
operate!! to admit steam to the valve ports 
of the cylinder alternately. 

ROTARY ENGINE.-E. E. LORD, Spring
vale, Maine. This invention has reference to 
rotary engines, and the object of the inventor 
is to produce an engine of this class which is 
simple in construction and which will use the 
steam economically. A further object is to 
construct the engine SO that it can operate 
without ' the use of a special valve mechan
ism. 

INTERNAL·COMBUSTION ENGINE.-F. C. 
GORDON, Asotin, Wash. The intention in this 
caSle is to improve a two-cycle internal com
bustion engine, in which one or more cylin
ders are employed and in each of which op
posed pistons operate, driving two crank 
shafts having connection with each other to 

.maintain them in fixed relation; and it in
volves features concerned with vaporizers of 
the liquid fuel and supply of the combustible 
mixture . to the cylinders, the ignition of the 
charge and the regulation of governing of the 
engine. 

CARBURETER.-E. GUNDELACH, New York, 
N.  Y. The object, of the inventor is to pro
vide a carbureter arranged to insure an in
timate mixture of the air and gas, to force 
the explosive mixture thus formed into the 
working chamber of the motor under pressure, 
with a view to forcibly drive out the residue 
matter left by a previous explosion, and to 
fill the working chamber with an efficient fuel 
charge even when running the motor at high 
speed. 

PI STON.-P. A. WILLE, New York, N. Y. 
The invention relates to improvements in pis
tons adapted for use in engines, pumps, and 
the like, and especially adaptable in connection 
with cylinders which have become worn or ir
regular through use. Particularly in internal 
combustion engines the cylinder often becomes 
gouged or worn out at one side thereof, due 
to thrust of piston, and the cylindrical packing 
rings no longer fit the wall of the cylinder, 
thus permitting escape of gases to the rear of 
the piston. 

Rallw-ays and Their Accessories. 

AUTOMATIC PRESSURE RETAINING 
AND GRADUATING RELEASE DE-vICE 
FOR AIRBRAKES.-E. B. HILLMAN and L. E. 
ROBERTS, Chico, Cal. More particularly the 
invention relates to means whereby the press
ure within the brake cylinder may be auto
matically retained until the brake pipe and 
auxiliary cylinder have been recharged to the 
desired pressure after the brakes have been 
set. Brakes may be applied instantly after 
having been released, and the second applica
tion of the brakes secured with as fully as 
great a pressure as was employed in the last 
preceding application of the brakes. 

MAIL-BAG CATCHING AND DELIYERING 
APPARATUS.-J. B. DAWSON, Pioneer, Mont. 
The station agent applies the bag to the arms 
of the station crane, hangs the bag on the 
upper and then raises the lower arm and 
hooks the bag thereon to receive it from a 
train. A clerk takes the sack to the car door 
and hooks its top on the extension carrying 
the fastening and the lower end of the sack 
t9 bail fastenings and holds the bag to be en
gaged by a fork as the car passes the crane 
when the mail is exchanged. The car hook 
takes the' sack from the crane after the hook 
has taken the bag from the car. 

COMBINATION STOCK-eAR.-T. M. CRE
PAR, Jamestown, N. D. One purpose of the 
invention is to provide the car with permanent 
deck fixtures, that are entirely out · of the way 
when' the car is in use with a single deck, 
and to provide means at such time for . stor· 
ing the extra deck material at the roof sec· 
tion of the car 'out of the way and in an 
order corresponding to that which the ma
terial is laid in building an upper deck. 

NOTE.-Copies of any of these patents will 
be 'furnished by Munn '& 'Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention and date of this paper. 
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� and OUerleS. 
HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

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

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

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

Special Written Information on matters of personal 
rather than general interest 'cannot be expected 
without remuneration. 

Soientifio Amerioan Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

( 10668 ) A. L. H. asks : A claims that 
a tub containing two-thirds of water and 
weighing 62 'h pounds will weigh, if a fish 
weighing 4 pounds is put in, 66 'h pounds. B 
claims that putting in the fish does not change 
the w'eight at all. He claims that the fish's 
bladder ,supports him, as it contains air. A 
claims that if the tub was full of water and 
the fish put in same, it would displace its 
weight in water. Which is correct ? A. If 
a fish weighing 4'h pounds is put in to a tub 
of water and no water overflows, the weight 
of the tub is increased by 4'h pounds. The 
weight of the fish is supported by the water, 
and the water in turn is supported by the tub, 
so that the tub would press upon scales more 
when the fish is put into it. If the tUb were 
even full, then a weight of water equal to 
that displaced by the fish would overflow, 
since as you say the fish in the water weighs 
just as much as the water it displaces. Its 
air bladder enables it to adjust its volume, 
so that its weight is usually the same as 
that of the displaced water. Fishes may be 
seen to sink in water. In this case the fish 
is compressing its air bladder, and thus it 
displaces a weight of water less than its own 
weight, and it sinks. Should it expand its 
air . bladder, it would rise to the surface by 
that means. A is right, B is not right. The 
law known as Archimedes's Principle covers 
this case. 

( 10669 ) A. H. D. asks for a formula 
for insulating varnish. A. Put 1 ounce 
shellac into a wide-mouthed 8-ounce phial con
taining 5 ounces of well-rectified wood 
naphtha. Close the bottle with a cork, and 
let it stand in a warm place until perfectly 
dissolved. Shake the mixture frequently and 
pass the fluid through a paper filter ; add 
rectified naphtha to the solution from time to 
time in such quantities as will enable it to 
percolate freely through the filter. Change 
the filter when necessary. 

( 10670 ) A. C. N. asks how to amalgam
ate zincs. A. This is accomplished in several 
ways. 1. By dipping the zinc in dilute sul
phuriC acid and then dipping the end of it into 
a small quantity of mercury, after rubbing 
the surface with a brush. 2. Dissolve 1 pound 
of mercury in 5 pounds of nitro-muriatic acid 
(nitriC acid 1 part, muriatic acid 3 parts) ,  
heat the solution gently to hasten the action. 
When a complete solution of the mercury is 
etrected, add 5 pounds more of nitro·muriatic 
acid. The solution should be applied with a 
brush, as immersing the zinc in it is waste
ful. 3. To the bichromate solution commonly 
used in batteries, add to every pint of solu
tion 1 drachm of bisulphate of J;Ilercury or 
a similar amount of nitrate of mercury ( mer
cury dissolved in nitric acid) . By employing 
this method, the amalgamation of the zincs 
is ma;ntained continuously after the first 
amalgamation, which must be accomplished by 
method 1 or 2. 4. In the Bunsen, ' Grove, or 
Fuller battery the amalgamation may be ac
complished by placing a small quantity of mer
cury in the cells containing the zincs. 5. Place 
a little mercury in Ii saucer with some dilute 
sulphuric acid. Dip the zincs into dilute acid. 
Then with a little strip of zinc or galvanized 
iron touch the mercury under the acid and rub 
it on the zinc. This will transfer a little to 
the surface, and a few minutes' rubbing will 
make the zincs as bright as silver. A very 
small globule of mercury is enough for a single 
plate. 

( 10671 ) H. C. A. says : How large a 
dynamo is necessary to charge storage batterIes 
such as those used in automobiles ? Can you 
give me a few hints on how to charge them ? 
A. We should advise you to write to the mak
ers of the storage battery you wish to charge, 
and learn from them what current is necessary 
to do the work. They will very willingly as
sist you in getting the right dynamo. We 
cannot tell anything about the matter without 
knowing more about it. A storage battery Is 
charged by connecting its positive pole to the 
positive pole of the current, and thus sending 
the charging current through the battery in 
the opposite direction to that of the current 
which the battery sends out. The quantity of 
current to be used for charging is determinetl 
by the size and number of the plates in the 
battery. This is also a matter to be de
cided by the flrm making the battery. 
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NEW BOOKS, ETC. 

PRACTICAL DAIRY BACTERIOLOGY. By Dr. 
H. W. Conn of Wesleyan University. 
A complete exposition of important 
facts concerning the relation of 
bacteria to various problems related 
to milk. A book for the class-room, 
laboratory, factory, and farm. Equal
ly useful to the teacher, student, 
factoryman, and practical dairyman. 
New York : Published by Orange 
Judd Company. Fully illl1,strated 
with 83 original pictures ; 340 pages 
cloth ; 5lh x 8 inches. Price, $1.25. 

The development of dairy bacteriology has 
been very rapid in the last ten years. Begin 
ning first as a subject of scientific interest 
only, the study of the bacteria in milk has 
proved to be of vital importance, , not alone 
to the dairyman, bUt' to all persons ' who have 
an interest in public ",ealth problems. In the 
last few years there has developed in our 
large cities ' a keen interest in ' the bacteria of 
the city milk supply. To·day there is no more 
important subject atrecting the milk producer, 
distributer, or consumer than their relations 
to the bacteria of milk, and public health 
officials are also recognizing the subject as one 
of which they must take cognizance. All 
dairy students to-day must learn the facts 
which are known, and no dairy course is com
plete without a full consideration of this sub
ject. 

This book is designed to meet this grow
ing demand. It consists of two parts. The 
first is a general discussion of all. phases of 
bacteria assocfated ' with milk products and 
their relation to public problems. The second 
is an outline of a series of experiments for 
students, so designed that one who has been 
through them will not only have a practical 
knowledge of bacteria and bacteriological 
methods, but will be able to carry out all the 
work of bacteriological analysis of milk prod
ucts that may be needed either in a dairy, a 
creamery, or a sanitary laboratory. The book 
is thus especially adapted to meet the needs 
of students in dairying, or any to whom a 
practical knowledge of bacteriological methods 
as relating to milk is of value. The book is 
strictly up to date and contains the most re
cently determined facts in the newest methods. 
It represents the rounding out of the experi
ence of Dr. Conn. 

INSECTS INJURIOUS TO VEGETABLES. By 
F. H. Chittenden. New York : 
Orange Judd Company. 12mo. ; cloth 
262 pages. Price, $1.50. 

This boo)!: embodies the life work of Dr. 
Chittenden, the world's greatest authority on 
insects injurious to vegetables. The insects 
are discussed and illustrated under the various 
crops they attack. It is easy, therefore, for 
anybody to identify the creature being dealt 
with, find the remedy and 'apply it. 

A POCKET BOOK OF ELECTRIC LIGHTING 
AND HEATING. Comprising useful 
formulre, tables, data, and particu
lars of apparatus and appliances for 
the use of contral station engineers, 
contractors, and engineers in charge. 
By Sydney F. Walker. New York : 
The Norman W. Henley Publishing 
Company. 16mo. ; poaket size ; 
leather bound ; 438 pages ; 272 illus
trations. Price, $3. 

In preparing this pocket book, the aim has 
been to present in a handy form information 
that may be required in an emergency by 
central station engineers, contracting engineers 
and their assistants, and engineers-in·charge, 
in performance of their daily duty. During 
the work of preparation, practical utility was 
kept In view in the selection of lOubjects to be 
treated, and no pains were spared in the choice 
of such subjects as the practical engineer 
might desire. In obtaining material from the 
best sources, including much information as 
to sizes, weights, efficiencies, dimensions, etc., 
of the apparatus and appliances selected, excel
lent results have been obtained. 

THE ZIEGLER POLAR EXPEDITION. 1903-
1905. Anthony Fiala, Commander. 
Scientific results obtained under the 
direction of William J. Peters, rep
resentative of National Geograpnic 
Society, in charge of scientific work. 
Edited by John A. Fleming. Wash
ington, D. C. : Published under the 
auspices of the National Geographic 
Society by the Estate of William 
Ziegler. 

Through the courtesy of the estate of the 
late William Ziegler, Esq., we have received 
the puJ>lished records of the scientific results 
obtained by the Ziegler polar expedition of 
1903-1905, which was commanded by An
thony Fiala. The mass qf observatiO'lls made 
by the five scientists of the expedition shows 
what little regard they had for their own 
personal welfare and comfort. Especially is 
this realized when one knows that to reach 
a certain instrument house where a watcher 
was always stationed, the rel1ef was forced to 
follow a guide rope through blinding, driving 
snow, in the face of a cutting wind. Upon 
arriving at the destination, the ,imprisoned 
worker within had to be dug out before he 
could be released. 

Little or no mineralogical, zoological, or 
l<rmilar work' was done, owing to the impossi
bility of transporting collections. f.lome coal 
was discovered, a lignite of pOOl' quality, 
which however burned readily ; as well as 
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some brown coal. A pair of Spitzbergen 

ptarmigen were shot in the summer of 1904. 

They are a rare bird, not often seen in collec

tions. Colored sketches of the aurora borealis 

were also secured. They were made in the 

open at a temperature of from 30 deg. to 50 

deg. Fahr. below zero. 
• 

The main body of the contents of the book 
is made up of magnetic, tidal, astronomic, and 
similar tabulated readings. 

CHAPTERS ON PAPER HANGING. By Clay
ton Beadle. London and New York : 

Scientific American 
Wood-working 
Machinery 

For ri pping, cross-cut
ting, mitering, grooving, 
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working wood in any man
ner. Send for catalogue .A. 

The Seneca Falls M'f'g Co . •  
695 Water St., Seneca Falls, N .  Y .  

E n g i n e  a n d  
MACH I N E  S H O P  O U T F I T S ,  TOOLS A N D  
S U PP L I E S. BEST M A T E R I A LS. B E ST 
WORK M A N S H I P. CATALOG U E  FREE 

SEBASTIAN LATHE co . .  1 2 0 Culvert Sl.,  Cincinnati. O. RUBBER STAMP MAKING. - T H I S  
D. Van Nostrand Company. 4 vols. 
16mo. ; clot�. Sold separately at $2 
per vol. 

Four volumes of reprints. Vol. I. contains Foot and Power :r�,ds���·{.��n�'lJr�IY'l:lr�;:e�: 
ten lectures on paper making, delivered before SHI!:PARD LATHE CO •. , 133 W. 2d St. Cincinnati , O. 

article describes a simple met bod of making rubber 
stamps with inexpensive apparatus. A thoroughly 
practical article written by an amateur wbo.bas bad. ex
perience in rubber stamp maktng. One IllustratIon. 
Contained in SUPPLEMENT 1 1 1 0. Price 10 cents_ �'or 
saie by Munn & Co. and all newsdealers. 

a London educational institute in 1902 ; Vol. 
I I .  gives the el'amination questions set dming 
a number of years by the City and Guilds of 
London Institute, with answers and com
ments. Vols. I II.  and " IV. are the outcome of 
a sort of correspondence school conducted 
through the columns of Paper and Pulp. The 
author asked questions which were generously 
responded to by workingmen in paper mills. 
These answers, and the author's comments on 
them, form the basis of two very practical 
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drill. Plain lever or power feed as desired. 
We build a full Hne of Dril1s. All sizes 
furnisbed in Gangs. Also bave 9-in .. and 
ll-in. Screw Cutting Lathes, and a 24x2-in. 
Wet Tool Grinder. Catalog S on request. 

Booklet Free 
VEEDER MFG. CO. 18 Sargeant St. 

Hartfolod, Conn. 
ROCKFORD DRILLING MACHINE CO. 

volumes. 

SANITATION IN P UBLIC BUILDINGS. By 
William Paul Gerhard. New York: 
John Wiley & Sons. 12mo . ;  cloth ; 
262 pages. Price, $1.50 net. 

The sanitation of hospitals, theaters, 
churches, schools, markets, and abattoirs is  a 
large subject to be dealt with in one little 
book of about 250 pages. The author, how
ever-who is well known by a number of 
books on similar subjects-has packed much 
practical information into his limited space. 
The book is not one merely for sanitary en
gineers, but will prove useful reading to all 
who have any intelligent connection with the 
classes of buildings considered. 

THE CHEMISTRY ·OF GAS MANUFACTURE. 
A Practical Manual for the Use of 
Gas Engineers, Gas Managers, and 
Students. By Harold M. Royle. 
With colored plate and numerous il
lustrations. New York: Norman 
W. Henley Publishing Company. 
8vo. ; cloth ; 328 pages. Price, $4.50. 

The author, who is a chemist at an English 
gas works, has succeeded in his endeavor to 
write a practical manual. He does not trench 
on the actual manufacture of gas, but confines 
himself to certain aspects of its chemistry, 
and handles a wide subject in a compact man
ner. The volume will be a useful addition to 
the bookshelf of the works manager or ad
vanced student. 

THE PROELL STEAM CALCULATOR. Adapted 
for Steam Calculations for Turbines 
and Piston Engines. Pamphlet with 
plates. London : John J. Griffin & 
Sons, Ltd. Price, $2.  

A graphic treatmen t of the p roperties of 
steam by a set of twen ty curves plotted to 
rectilinear co-ordinates in the usual manner. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

January 28, 1 908. 

A N D  E A C H B E A R  I N (j T H A· T D A T E  

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

Acids, makin!!' arvlthioe:lv-r.ollic-ortbocar-
boxylic, E. Bryk . . . . . . . . . . . . . . . . . . . . . .  877,702 

Air brake, V\'. V. 1.�urnel' . . . . . . . . . . . . . . . . . 877,530 
Air separator, G. S. Bmel'ick . . . . . . . . . . . . .  877,557 
Air ship, P. T. TkD tzschenko . . . . . . . . . . . . . 877,529 
Alloys or mixtures of metals with purify-

ing or seasoning elements, producing, 
A. J. Rossi . . . . . . . . . . . . . . . . . . . . . . . . . • 877,518 

Anchor, G. H .  Cummings . . . . . . . . . . . . . . . . . .  877,761 
Animals, apparatus for breaking or train-

illl!. L. Hoover . . . . . . . . . . . . . . . . . . . . . . .  877,504 
Arch, reinforced ten'n-cotta, P. H. Bevier . . 877,545 
Auger bit, P. J. Creedon . . . . . . . . . . . . . . . . . 877,831 
Automatic coupling, Riley & Spiers. 877,663 , 877,664 
Automobile lift. Gearine & McGee . . . . . . . . .  877,709 
Automobile radiator. M. Steiner . . . . . . . . . . .  877,609 
Auxiliary engine, J. Hutchings . . . . . . . . . . . . . 877,776 
Ax-head locking devi<:e. F. Buck . . . . . . . . . .  877,549 
Axle, combined steering and driving, P. 

Daniel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 877,835 
Bale hook and wire cutter. combination 

hay, J. Vasey . . . . . . . . . . . . . . . . . . . . . . .  . 
Baling press, L. P. Agnew . . . . . . . . . . . . . .  . 
Basket machine, E. Horton . . . . . . . . . . . . . .  . 
Bearing'. roller. P. F. Bussman . . . . . . . . . .  . 
Bed COl'ner fastening', B. H. Jones . . . . . . . .  . 
Bed :ighteller, M. Holts : . . . . . . . . . . . . . . . . 
Beeswax rendering apparatus, F. R. Benhne 
Beet �hopper, T. A. Roberts . . . . . . . . . . . . .  . 
Bicycle attachment, B. M. Badger . . . . . . .  . 
Bindel', tempoml'Y, W. N. Barnard . . . . . . .  . 
Blad.board comoosition. G. F. Dalton, J'r .  
Boat ventilator. motor. A. A .  Low . . . . . . .  . 
Boilers. See Steam boiler. 
Boiler DreSSlire alarm. automatic hieh and 

877,619 
877,819 
877,891 
877,630 
877,716 
877,774 
877,544 
877.737 
877,820 
877,478 
877, 564 
877,655 

low, C. S.  Moore . . . . . . . . . . . . . . . . . . . . . 877,581 
Book having a pocket, R. A. Creek . . . . . . . . 877,553 
Books, clip or elastic band attachment for, 

M. A. Hirsch . . . . . . . . . . . . . . . . . . . . . . . .  . 
Boring bit head, Parry & Creedon . . . . . . . .  . 
Bottle bolder, S.  Svenson . . . . . . . . . . . . . . .  . 
Bottle, non-refillable, J , R. Smltb . . . . . . . .  . 
Bottle, non-refillable. J. A. Southwell . . . .  . 
Box making and covering machine, W. R. 

CO:nings . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Brake, W. V. Turner . . . . . . . . . . . . . . . . . . .  . 
Brewer's pitch, C. N. Forrest . . . . . . . . . . . .  . 
Brick kiln grate, P. E. Bennett . . . . . . . . . .  . 
BUl<e:y wrencb. T. M. Stevlc . . . . . . . . . . . .  . 

877,771 
877,592 
877,807 
877,674 
877,677 

Cyclometers, Odometers. 
Tachometers. OO'Ulnter8 
and Pione Castings. 

Slleee!;sor t.o H. Jo'. Barnes Co. Rockford, nl. European Branch, 149 Queen Victoria St., London, E.C. 

The Most Important 

T H O M A S 
Biography of the New Year 

A LVA ED ISON 
SIXTY YEARS OF AN 
I N V E N T O R'S LIFE 

.... By .... 
FRANCIS ARTHUR JONES 

THIS volume will at once commend itself as 
one of the few necessary books to librarians 
and readers alike. Edison's name and fame 

are known around the world. His life story reads 
like a romance, from the time he published a news
paper on board a train at fourteen, and later was an 
out-at-the-elbows "tramp" telegraph operator, till 
his electrical inventions caused the formation of a 
fifteen million dollar stock company_ 

No recent life of Edison is in print, a fact which 
makes this book doubly valuable_ It is the result 
of close acquaintance with, and study of, the in
ventor, and is at once complete, authoritative, and 
intensely interesting. It is a romance of truth 
which far exceeds fiction. 

Fully IlIus_. 3 7 0  pp .• 12Ino. oloth. gilt top. $2.00 net. 

THOMAS Y. CROWELL (&l CO., 

(BY Inaii $2.20) 

NEW YORK 

Our Book Department 

offer our patrons and subscribers the advantages of a long 
established and widely experienced department, devoted to the 
publication and distribution of modern up-to-date books pertaining 
to all branches of Engineering, Mechanics, Chemistry, Science, 

Industrial Arts, Trades and Manufactures. 
We shall be glad to aid our patrons in the proper selection and purchase 

of books on the subject in which they are interested. 
Our 1 1  2-page catalogue of general scientific and technical books will be 

mailed free to any address upon application. 

SOME OF THE SCIENTIFIC AMERICAN PUBLICATIONS 

The Scientific American Reference Book, compiled by A. A. Hopkins, 1 2mo., cloth, 5 1 6  pages, illus. $ 1 .50 
The Scientific American Boy, by A. R. Bond, 1 2mo., cloth, 3 1 7  pages, 320 illustrations, • _ 2.00 
Home Mechanics for Amateurs, by Geo. M. Hopkins, 1 2mo., cloth, 370 pages, 326 illustrations, 1 .50 
Experimental Science, by Geo. M. Hopkins, 2 volumes, I ,  1 00 pages, 900 illustrations, . _ _ • _ 5.00 
The Scientific American Cyclopedia of Receipts, Notes and Queries, edited and compiled by Albert 

A. Hopkins, revised edition, containing 1 5,000 selected formulas, 734 pages, • _ _ • • . 
Magie. Stage Illusions and Scientific Diversions, by A. A. Hopkins, 8vo., cloth, 556 pages, illustrated. 
The New Agriculture, by T. Byard Collins, 8vo., cloth, 374 pages, 1 06  illustrations, . • • • • 
Industrial Alcohol, Its Manufacture and Uses, by John K. Brachvogel, 8vo., cloth, 5 1 6  pp., 1 07 ills. 
Practical Pointers for Patentees by F. A. Cresee, 1 2mo., cloth, 1 44 pages, • • • • 
American Estates and Gardens, by Barr Ferree, quarto, I l x l 3 �  inches, 340 pages, 275 illustrations, 
The Design and Construction of Induction Coils, by A. Frederick Collins, 8vo., cloth, 400 pp., 1 25 illus. 
The Technological Dictionary, Spanish-English, English-Spanish, by N. Ponce De Leon, 

VoL I ,  Ingles-Espanol, . • $8.50 

5.00 
2.50 
2.00 
4.00 
1 .00 

1 0.00 
3_00 

1 0 1  

Car door, A. J. Munson . . . . . . . . . . . . . . . . . . 877,792 
Car door. grain. Peirano & Greenwood . . . . .  877,593 
Car loading apparatus. F. R. Willson. Jr . .  877,539 
Car pipe couolint!. automatl�. W. A. Rob-

ertson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 877,866 
Cars, folding step for rail way, A. Fuller . . 877,708 
Oars while the train trav.els, device for au

tomatically locking doors of railway, 
W. M.lttmann . . . . . . . . . . . . . . . . . . . . . . . . .  877,724 

Carbon black producing apparatus. Purtle 
& Rowland . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  877,596 

Carpet sweeper, Mason & Shanaban . . . . . . .  877,852 
Carton pasting and foldlne: machIne. J.  J. 

Scbotten . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Castel', J. R. Brown . . . . . . . . . . . . . . . . . . . . .  . 
Cement block mold, S. V. Tsanolr . . . . . . . . .  . 
Cbeese cutter, A. A. Guldenarm . . . . . . . . . .  . 

877,744 
877,4.86 
877,87,1 
877,612 

Cbopper. See Beet chopper. 
Cigarette machine. H. Bilgram . . . . . . . . . . . 877,827 
Clipper, B. Mattress . . . . . . . . . . . . . . . . . . . . . 877,658 
Glock, portable watchman's, A. Beyer . . . . .  877,546 
Clocks. electric alarm attachment for, C. 

Goldsmith . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Closure, C. B. Stillwell . . . . . . . . . . . . . . . . .  . 
Clutch, friction. W. H. Corbett . . . . . . . . . .  . 
Coal drilling macbine, J. N. Rickles . . . . .  . 
Cock, stop, J. E. Van Nosh·an . . . . . . . . . . . .  . 
Code, cable or telegraph, F. Pain . . . . . . .  . 
Concrete construction. reinforced. R. G. 

877,501 
877,805 
877,489 
877,597 
877,875 
877,797 

Reutber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 877,734 
Controller regulator. C. P. Ebersole . . . . . . . 877,887 
Cooker and washer, combined, J. W. Dunfee 877,493 
Copying block, letter press, W. HHzingel' . . 877,565 
Corn, apparatus for the degermination of 

Indian, J. F. Gent . . . . . . . . . . . . . . . . . .  877,640 
Corner fastening for cuphrll'ds. etc .. C. L. 

Grellick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cotton picking machine, H. E. Bullock . . .  . 
Crate, sbipping, W. R. Stokely . . . . . . . . . .  . 
Crucibles and hot water. device for heating, 

877,767 
877,754 
87<',612 

E. C. MetlO. . . . . . . . . . . . . . . . . . . . . . . . . . . .  877,513 
Crusher and pulverizer. M. F. Williams . . . . 877,87§ 
Curtain and shade fixture, A. J. Cannon . .  877,704: 
Curtain fixture. H. E. Keeler . . . . . . . . . . . . . 877,893 
Curtain stretcher. J. Kollander . . . . . . . . . . . .  877,723 
Cutting tool. J. B. Waller . . . . . . . . . . . . . . . .  877,813 
Derrick, P. Yorke . . . . . . . . . . . . . . .. . . . . . . . . .  877,624 
Display cabinet. J. M. Aclleson . . . . . . . . . .  877,751 
Display rack, Copp & l'rank . . . . . . . . . . . . . . . 877,760 
Doucbe protector. A. A. Van Orden . . . . . . . .  877,618 
Dough raiser, E. A. Sm()tbers . . . . . . . . . . . . . .  877,675 
Drill, A. E. & J. W. Jenninl<s . . . . . . . . . . . . . 877,892 
Drilling app.aratus, core, C. A. Terry . . . . .  877,528 
Drilling machine, T. Larsson . . . . . . . . . . . . .  877,572 
Drilling machine. A. Walker . . . . . . . . . . . . .  877,749 
Drum, A. D. Converse . . . . . . . . . . . . . . . . . . . . 877,830 
Dry kiln, J. R. Ripley . . . . . . . . . . . . . . . . . . .  877,736 

'Dry room conveyers, dampening attachment 
for, W. Bartbolomew . . . . . . . . . . . . . . . . . 877,824 

Drying machines, conveying apparatus for, 
Scbwartz & Palen . . . . . . . . . . . . . . . . . . . . 877,801 

Dust suction aooaratus. filter for. A. Mes-
titz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  877,580 

Dye and makin2' same. violet. ISchmidt & 
Bryk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 877,743 

Dye, azo, Gunther & Hesse . . . . . . . .  877,643, 877,644 
Ear trumpet, C. L. Holland . . . . . . . . . . . . . 877,566 
Edger', gang, U. Anderson . . . . . . . . . . . . . . . .  877,878 
Egg candling macbine. S. E. Davis . . . . . . . . 877,490 
Electric CUl'l'ent controller, Dion & BalL . .  877,705 
Electric heater. E. F. Hoskin . . . . . . . . . . . . .  877,843 
Electric switcb, automatic, M. Mintz . . . . . .  877,790 
Elevator engine, power driven, T. W. Heer-

mans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  877,713 
Ellipsograph, F. R. Goodale . . . . . . . . . . . . . . 877,710 
Engine. See Auxiliary engine. 
Enveloo or baE' closure. J. B. Merkels . . . . . 877,789 
Envelop, safety, R. W. Vail . . . . . . .  877,532, 877,533 
Escapement, G. W. Bennum . . . . . . . . . . . . . .  877,881 
Evaporator. F. Sawyer . . . . . . . . . . . . . . . . . . .  877,665 
Excavating machine, M. S. Longnaker . . . . .  877,578 
Explosive engine, W. L. Boyer . . . . . . . . . . .  877,483 
Explosive engine, H. R. Palmer . . . . . . . . . . . 877,730 
Extracts, making vegetable, J. Meikle . . . .  877,660 
Eyeglass nose guard, L. F. Adt. . . . . . . . . . .  877,625 
Fan, centrifugal, J. Keitb . . . . . . . . . . . . . . .  877,648 
Fastenet·, M. A� Hirscb . . . . . . . . . . . . . . . . . . 877,772 
Faucet, E. L. Wood . . . . . . . . . . . . . . . . . . . . . . 877,540 
Faucet, J. M. Knigbt ., . . . . . . . . . . . . . . . . . . .  877,650 
Feed water feeding'. purifying and regulat-

ing apparatus, J. W. Gamble . . . . . . . . .  877,497 
Feeder, automatic. C. B. Williams . . . . . . . .  877,538 
I<'ence post, C. S. Dougherty . . . . . . . . . . . . . . .  877,638 
Fertilizer distributer, R. P. Hassler . . . . . . 877,712 
File case. C. W. Sawver . . . . . . . . . . . . . . . . . .  877,600 
Firearms on attainine a predetermined .ele-

vation, apparatus for thp. nntomntfc dis-
charge of. T. Manciu . . . . . . . . . . . . . . . . . 877,850 

Fish book attachment, C. Murphy . . . . . . . .  877,793 
Flavoring' comoound. J. �f. Stukes . . . . . . . .  877,806 
Flies from entering ooen dJUl'wavs. device 

for preventing". J. W. Shumate . . . . . . . .  877,602 
Fluid cooling apparatus, P. Scbmaltz . . . . . . .  877,520 
Fluid pressure engine, Lentz & Bellens . . . . 877,847 
l'olding and adjustable chair, J. Holloway 877,646 
Forceps, pig, A. G. Colson . . . . . . . . . . . . . . . .  877,633 
Frame construction, side, W. P. Richardson 877,735 
Frog, double spring. J. E. Graham . . . . . . . . 877,562 
Fuel and coke, production of artificial, Rob-

ertson & Grabam . . . . . . . . . . . . . . . . . . . . . 877.738 
Furnace, E. N. Snitjel' . . . . . . . . . . . . . . . . . . .  877,871 
Furnaces for metallurgical purposes, means 

for obtaininE' thin lioultl dross in elec-
tl"ic, Rocbling & Rodenhauser . . . . . . . . . . 877,739 

Game a!>paratus, F. Wallstein . . . . . . . . . . .  877,814 
Game board. F. Peters . . . . . . . . . . . . . . . . . . .  877,594 
Garment. G. West . . . . . . . . . . . . . . . .. . . . . . . .  877,686 
Garment, child's, F. H. SOl'a2'ne . . . . . . . . . .  877,607 
Garment hanger, H. W. Rountree . . . . . . . . . 877,598 
Gas burner, incandescent, W. Schmitz . . . . .  877, 667 
Gas engine, W. H. Ash . . . . . . . . . . . . . . . . . . 877,753 
Gas. furnace for the production of, G. 

Steinl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gas machine mixer, C. E. Sayre . . . . . . . . . .  . 
Gearing, J.  Stuart . .  : . . . . . . . . . . . . . . . . . . .  . 
Gearing. T. J. "Testerman ' "  
Gearing, variable speed, F. D. Green . . . . .  . 
Glass, making sbeet, M. J. Owens . . . . . . . .  . 
Grate, revolvinE'. F. Blll'l!el' . . . . .  . 
Gri.nding, sawing, and turning II1achine, H .  

877,610 
877,740 
877,678 
877,815 
877,765 
877,729 
877,487 

E .  O. Scbmidt . . . . . . . . . . . . . . . . . . . . . . . . 877,666 
Gums, rubbing apparatus fol' the. L. J. F. 

Nicolai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 877,585 
Gun ca rl'iage for reCOiling guns, Schneider 

& RimaiIho . . . . . . . . . . . . .  " . . . . . . . . . . . . .  877,521 
Gun cleaner, E. W. O. Kaulrman . . . . . . . . . 877,778 
Gun, gas operated, W. Mason . . . . . . . . . . . . . . 877,657 
Harne bolder, P. F. KreimeL· . . . . . . . . . . . . . . . 877,781 
aame strano 1\i. O'Rl'iell . . . . . . . . . . . . . . . . . .  877,728 
Hanow, F. Hosford . . . . . . . . . . . . . . . . . . . . . .  877,647 
Harrow, disk, D. W. Warner . . . . . . . . . . . . . . 877,685 
Hat sweat band. H. B. Crampton . . . . . . . . . 877,885 
Hay elevating device, H. C. Wbite . . . . . . . .  877,688 
Hay rack, S. A. Baugbman . . . . . . . . . . . . . . 877,696 
Bems, device for turning the primary folds 

for, D. Mans . . . . . . . . . . . . . . . . . 877,659 
Hinge for Morris chairs. etc .. C. L. GreiJick 877,766 
Hook and eye holder, F. M. Dolezal . . . . . .  877,637 
Horn fish, D. Heyman . . . . . . . . . . . . . . . . . . . .  877,715 
Horseshoe creaser. J. C. Locke . . . . . . . . . . . 877,577 
Hydrocarbon engine. two-�vclp.. n. L. 

Oulton . . . . . . . . . . . . . . . . . . . . . .  877,589, 877,590 
Incubatot·, F. T. Porter . . . . . . . . . . . . . . . . . .  877,731 
Incubator, C. Dabl . . . . . . . . . . .  : . . . . . . . . . . .  877,833 
Incubator heater. W. A. Sumner. reissue . . .  12,742 
Incubator heatint! aooaratus. J .  L. Nix . . . .  877,586 
Ink fountain, C. R. Taylor . . . . . . . . . . . . . . .  877,679 
Insula tor for heavy conductors, L. Stein-

berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 877,804 
Internal combustion engine: A. H. Gold-

Ingbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 877,500 
Internal combustion engine, H. W . Adams. 877,818 
Internal combustion engine, P. DanieL . . . 877,834 
Jar support, A. M. Katzenba�b . . . . . . . . . .  877,507 
Jewelry stand, 1\i. Engelsman . . . . . . . . . . . . 877,838 
Journal box, railway cal', H. J. KUnsman . .  877,780 
Kaleidoscope, J. R. Hare . . . . . . . . . . . . . . . . 877,645 
Keg cover, H. Dittmann . . . . . . . . . . . . . . . . .  877,636 
Kneading machine, butter, A. Fischer . . . . . 877,559 
LaCing loop, C. A. Heim . . . . . . . . . . . . . . . . .  877,564 
Ladder, step, Rupe & Balzer . . . . . . . . . . . . . .  877,867 
Lamp, alcobol, A. Rector . . . . . . . . . . . . . . . .  877,862 
Lamp font and matcb bolding device, com-

bined, J. Myers . . . . . . . . . . . . . . . . . . . . . . 877,582 
Lamp shade, incandescent, E. B. Lewis . . .  877,784 
Lamps, combined base frame and bracket 

Bull rIUl!:. A. C. Decker . . . . . . . . . . . . . . . . .  . 
Cake hive, E. C. Olson . . . . . . . . . . . . . . . . . . 

877,829 
877,531 
877,888 
877,825 
877,611 
877,634 
877,796 
877,687 

VoL 2, Spanish-English, • 7.50, two vols., 16.00 
for Signal, A. H. Handlan, Jr . . . . . . . . 877,841 

Last, repair, Rounds & Cook . . . . . . . . . . . . . . .  877,1119 
Lasts, support tor use in finishing, C. 

Cam, F. C. Westtabl . . . . . . . . . . . . . . . . . . .  . 
Can maklne: macblnes. solder teedlng de-

vice for, c. W. Sleeper . . . . . . . . . . . . . . .  877,673 

Full descriptive c:lrculau of the above Books will be mailed free upon application. 

MUNN & COMPANY, Publishers, 361 Broadway, N. Y. 
Benscbeldt . . . . . . . . . . . . . . . . . . . . . . . . . . . 877,826 

Latbe dog, G. J.  Blum . . . . . . . . . . . . . . . . . .  877,882 
Letter bOX, P. J. Scbltfer . . . . . . . . . . . . . . . .  877,742 
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Classifi ed Adverti sements M I S C E L L A N E O U S. I Sprinkler system, automatic, Fiddes & ,VaU 877,707 

Advertising in this column is 75 cents a Jine. No less 
than foul' nor more ttlan ten lines accepted. Count 
sev�n words lO tbe line. All orders must be accom� 
panied hy a remittance. Further information sent on 
request. 

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

i;OU'[' H DAKO'l'_� CHAR'l'ERS.-More liberal-far cheaper than other States. fl'ree blanks an(1 infoJ'l:I:.atiun. ,For full particulars apply to Philip Lawrence, FOl'mer As�istant Secretary State. HUl'on, S. D. 
NF.W YORK BRA:'>ICH of leading F.uropeau enl<ine 

rn���l��. t1G�e ��f:�e�s�
t i

�o�i�1o;�rtio�
i
!�dC¥�l 

particulars address AgenL, Box 773, New YOl k. 
VENDING MACHINES FOR GUM AND SWEET8. 

Send fOr descriptive circular. Ji'oreigu rights for sale. 
For full particulars address S-O Machine Company, 
465 Greenwich Street, New York City. 

BIG MONEY in any local1ty operating our combined 
Mintalets and Crystalets Vendina: Machines. New idea. 
Strtct ly legitimate. Permanent business. Macbines sent on tIlal. Crystal Vending .Co., 8 Mouypeny Aldg., 
Columbus, O. ' 

PATENTED KEROSENE l!'<CANDESCENT BURN
ER. 'iO candlE: power ; used on any lamp. saves 50 per 
�:�\'t��

Os
���ie lj�:

d
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Broadwuy, New York. 

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

FOR SALE.-American patents. practicable " Folding Umbrella." For furtber particulars address Folding (Jmbrella, Box 773, �ew York. 

H E L P  W A N T E D. 

WANTED.-Clerks and others with common school 
educations only. who wish to qualify for ready positions at $Z5 a week and over, to write for free copy Of my lle\V prospectus and endorsements fl'om leading concerns everywhere. One graduate tills $8,000 place, anotber $5,OUO ann any number encn $L.500. Demand 
t�ce���"�D!)P�(iV:�t�st��1 ���jC�I::�isn:fsJ)I��e<;;,orfnY 
Metrop("ita� Annex, New Y(lrk, 

P.NGl:'>l I'ERS. DR A 1"'l'SM EN, TECHl\lCAL. EX
I)r� H'l'=:;, also Bookke,�ping, and Office Men, Pusitlons in al1 sections. :Service confidential. Write, Hapilood:ol, 
3u5 Broadway, New York. 

A G E N T S  W A N T E D. 

20TH CENTURY (FLEXIBLE �LACK) CHAMOIS 
H nu I:SS." Best quality chamois in practical economical form. Better. and at 1-6 cost of wbole chamois. for 
was bing, cleaning, polishing in houses, :;tores, 8bops garages, stables, engioe rooms. etc. Ltetail 25c. Special circular. 20th Century Mfg. Co., 19 Warren St.. N. Y. 

A U TO A C C E SSO R I ES. 

TIRES! AL L STAN DA RD MA K ES at bottom prices. New seconds casing and l ube cheap. Reasonable re
pairing and recovering. \Vm. M. Sharpe, 118 We�t 
Broadway. Pbone 920 VVortb, New YOrk. _ 

. .  

M OT I O N  P I CTU R E S. 

THE MOVING PICTURE WORL!), weekly, 10 cents per copy; Yeariy subscription, !ill. 'rhe only paper de-
i�rt:1e��u�·���3.Vi)fo�i;C;�U��ci��esW'ci;r�,S��� :50�J��: 

B O O K S  A N D  M A G A Z I N ES. 

Letter clnsp, A.  J. Kriete . . . . . Liner plate, B. A. O. Proliius. Liquid dispensing vessel, L. O .  LUllgstllff. Loading i1PPUl'u tus fOL'L�, \V. BakeL' . Lock. See Nut lock. 
877,732 . 
877,5uD 
877,477 

Lock, '1'. M. Lansdcn . . . . . . . . . . . . . 877,654 Locomotive brake shoe, H. 11. Urquhart . .  877,748 Locomotives, by-pass valve for. Sague & Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . .  877,863 Loom, nalTO\\" ware, C. H. �hlXsted . . . . . . . .  877,51 1 Mail bag catcher and deliverer, B. Roberts 877,800 Maize ' QL' Indian com, degenning, .J. l'�. Gent . .  . . . . . . . . . . . . . . . . 877 ,6-11 �[atcb safe. 'Y. F. Smith . . . . . . . . . 877,G27 l\f.uttl'ess, H. C. Iunes . . . . . . . . . . . . . . . . . . . . 877,568 Mattress, "lV. II', Wyman . . . .  877,092 i\lattr£'ss, spring, H. 1\1. Brock . . . . . . . . . . . .  877,G4S -'leasuring tools, miCL'ometer attachmellt for, G. Koffskey . . . . . . . . . . . . . .  877,8�6 i\Jiner's shovel. D. B. Lewis . . . . . . . . . . . . . .  877,G74 Mining machine, pneuUlatic, 'V. R. Butts 877,�S� l\lit�L' box, J. Knudson . . . .  . . . . . . . . . . .  877,651 Mjtt or glove, catcher's, E. J. & H. Gold-smith . . .  . . . . . . . .  . .  . . . . . . . . . . . 877,561 Moistener, J. P. Gilman . . . . . . . . . . . .  877,498 ;\lolding machine, C. E. Lambertson . . . . . . .  877,78� Molding macbine-, sund, .8.. P. SmitlJ . . . . . .  877 ,746 Mop head and wringer, combitletl, J. W. Lappin 877,895 Mop wringer, D. Whitehurst . .  . . .  877,621 MotiolJ, twine take up, C. E. J'l·1iy . . . . . . .  877 ,718 Motor controller regulator, electl'ic, P . .8.. "'eyaud, reissue . .  . �founting, L. 1". Adt . . .  . . .  . . . . . . . .  . Mowing machine attachment, 1;'. S. Latliu . .  Mutller, W. L .  Gee . . . . . . . . . . . . . . . . . . . . . .  . �lutllpr f(lL' explosive engines. H. S. Powel l .  

12,744 
877,626 
877,652 
817,8�0 
877,860 Musical instrument, mechanically operated, E. H. Klaber . . . . . . . . . . . . . . . . . . . . . . .  877,721 MUSical instruments, pianissimo device for, 

1. B. Smith . . . . . . . . . . . . . . .. . . Needle, R. B. Bal.::h . . . . . . . . . . . .  . Numbering O l' mUl'king machine, Lang . . . . . . . . . .  . Nut lock, S. Benson . . . .  

877,603 
877,476 · ci .. · ·H. 
877,653 
877,628 Oils, refining, fl'Hctiollllting and reuuC'ing, W. C. & F. E. Wells . . . . . . . . . . . . .  877, 620 Outlet box, H. Beckel' . . .  877,880 Outlet box, electriC installation, 'V. 1-1 .  

Vibber . . . . . 877, 634 Packing. piston rod. F. Duffy . . . . . . . . . . . .  877,706 Padlock, F. G. Snook . . .  877,676 Pail supporting device, f\.. R. Pritchard . .  877,595 
Pail supporting' device, paint. P. Ricbat'uson 877,798 Paper making machine, J. A. Dupont. . . . . .  877,836 Paper or cardboard box, 'V. R. Comings . .  877,757 Paper roll, M. CbUl·cb . . .  877,755 Paper, roll toilet , G. C. Matbet· . . . . .  . . ,  877,853 Paper sack bollier, 1. J. Simmons. 877,671 Peeler, POt.ltO, C. H. Clark . . . . . . . . . . . . . . . .  877,550 Pencils, pt'nl.lOlders, OL' the like, assortment 

Ke!lny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  877,649 
box or display rHck for lead. J. S. I Perforating machine, J . C. Barclay . . . . . . . .  877,821 Perforator, J. C. Bnrclay . . . . . . . . . . . . . . . . . .  877,823 Permutation lock, 'V. B. Turmau . . . . . . . . . .  877,682 Petticoat, L. Sittig . . .  . . . . . 877,672 Phonograpb disk records, cabillet for bold-ing, X. Cukier . . . . . . . . . . . .  877,832 Phonography, 1 .  Kitsee. . . . . . . . .  877,845 PianiSSimo device or expression governor, 
J. B. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . .  . Piano, automatic, S. J. Laughlin . . . . . . . . .  . Piano case, I. M. Field . . . . . . . . . . . . . . .  . .  Piling, interlocking sheet, G. E. Nye . . . .  . Pipe and gas connection. H: E. Loebe . . .  . Pipe coupling and valve, F. R. l(ircbboff . . .  . Planter, corn, C. Anu.erson . . . . . . . . .  , . . . . .  . Planter, corn, 'V. A. Tuttle . .  . Pneumatic drill, J. W. Smitb . . . . . .  . Pneumatic wbeel and hub, H . .8.. Brown . .  Polarity changing switcll, series parallel, E. S. Lincoln . . .  . . . . . . . . . . . . . . . . . . .  . Pollen collecting device, E. i\1oulie . .  . Postmarking and callceling machine, W. B. 

877, 604 
877,573 
877,839 
877,588 
877,849 
877,720 
877,693 
877,810 
877,523 
877,629 

You Cl\n C!\sily earn $20 to $200 
a week 01' nUl your own studio 
and get first l)rice for your work, 
::t�� �t1 :�if;'��I��\:Ot:r E�::� 
by mail audne: 8J'!lre lime or re
fund your tuition money. 

Let me send my Test l.esson 
free to deLermine your :lbility nnd 
needs. If you C:ln succeed. [ will 
be JrI:Hl to te!lch yon ; if I c:m't 

help yOll, T will tell yon so honestly !lnd yOIl pay me nothing. r don't 
W:lllt YOIl to enroll with me if  you ctm't slIcceed. 

.. \cme stud .. nts become educated artists-not mf're copyists. Tll.ey 
nre t:lu�ht pr!lctic:d methods and ¥ain knowledA'e as well as sku\. 
" The Acme \Vay h the only \Vay, ' say su�cessful Acme students. 

\Vrite today and learn your natllral tendencies. D('I!R EI,I)I:F.O WOOD, President. 
THE ACME School of Drawing, B 813 Acme Bldg., Kalamazoo, Mich. 

IF I:'TKHKSl'EO ASK ABOUT QUIt RKSlnll:NT SC'lHlOI .. 

IVe are the largest builders of ple!lsurt! hosts in the world. \Ve 
\ell you fnll she worldug patterns, 1wock-down frallles anll 

tnntcriuls from bone.ctry stoek, at half the price askf'd by 
othtrs. 'Ve t1se these patterns and stock every day in building ' our regular boals. You are not buying theories. t:lltalog free. 

UETIlOI'I' nOAT CO., No. 27 Rellevue .h·e., nell'oIL, lUldl. 

J A G E R  
4-Cycle 

Marine 
Engines 

Skillfully designed and weJl 
bmlt. Single level' contrOl, com
b in ing uutomatic carburettor 
witll sp�rk advance. Develops wide speed ranc:e and reliability l'j==:;=�.'" under roost trying conditions 

.. S,zes a to 60 tl.  p. 8end for catalog. 
CHAS. J.  JAGER CO. 

2 8 1  Franklin, cor. Batterymarch St. 
Boslon. Mass. 

For llome, Store and Street 
We also manui3.cture T!l.ble Lamps, 
W!l.1l Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
8C\'en hont'S ONE CE!\T. No 
Wicks. Nt) :5moke. 1"\0 Odor. 
Absolutely safe. THEY SELL AT SIGHT. 
Exr.lusive territory to good agents. @"'Write for 
catalogue and prices. Chicago Solar Light Co. Depl.G. Chicago 

Wizard Repeating 

LIQUID PISTOL 
Will stop t h e  most \'iejon! d o g  (or 
man) wlthnut permanent injury. Per
fectly safe to curry without d!lnger of 
����'l��y f'i

l
��lid�

nd
N��:;�d��;r��I����a. 
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one lo�dinl?:. All dealers, or by mail, (tOe. Rubber-(:(Ivered Holster, tOe. 
\Vlth Pistol, D5e. Money.order or stamps. No coins. 
PARKER, STEARNS &; CO., 226 Snuth Slreet, DC'I)t. (1, New York 

T H I S ____ .. 

" TROPICAL AN£) 15UB-'l'ROPICAL A:I<IERlCA." Martindale . :  . . . . . . . . . . . . . . . . . . . . .  . tbe new illustrated magazine on SOl.:.tb and Central Po'wer converting device, windmill, ,\V. R. GRINDER 
America, MexiCO and West Indies. First numberis ont. Beers . . . . .  . . 
��:��.$�1�r����al3 ������ ��t:.c6����nli\�g�·kfuil�� S�.

o
,N.

i�� Printing tapestl'Y, macbine for, C. F. M. 
Has no pnmps, no valves. No piping required to supply it with water_ Always l'eady for use. Sim

plest in constructiun. most effiCient In operation. P)�ice wi.U inte1'est 1/0'U. 
l(roenert . . . . . . . . . . . . . . . .  . 

E LEC'l'RICIAN AND MECHANIC.-Practical month- Pulp a l·tic1es; apparatus for molding, W. A. 
Iy magazine for electrical and mechanical students and Lorenz ._ . . . . . . .  : . . .  . 877,579 

877,492 
877,661 
877,583 
877,484 

'varkel'S. Publishes illustrated directions for con- Pump, L. !" . Doelhng . . . . . . . . . . . . . . . . . . . . . 
structing dynamos, motors, gaSOline engines, wirele�s Pump, O. �f. Pa ttel·s�n . .  � . . . . . . .  : . . . . . . . .  . 

W. F. ,t; .JNO. B AH NES CO •• 
Est..'lblished lS1�. 

t£.>leg,rapby, �JectroJ?lating. electr.ical wiring, me. j Pump, balan,ced, D. �l. �!cLal1gbllll . . . . . . .  . cham;:}al drawlIu!. USlDg tools. furlllture construction. Pump, centl'lfllgal, E. "'. Brooks . . . . . . . . .  . 
b()at bui lding, all kinds of mechanical wurk. One Pump, compound - piston centrifugal, E. 'V. d01lar yearly ; trial subscrlption for three month�. Broolw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�went.y cents. List of ele�trtcal nnd mechanical bouks I Pum) reglilatol', bydruulic, E. Griswold . .  free. S. A. Sampson Pub. LO . . 6 Beacon St., Boston. Mass. Pyrimidin del'ivative, L. Weber, reissue . . . . 

8i7,485 
877,563 

12,745 
877,575 

1 999 Ruby 8t.. Rockford, I I I. 

ELECTRICAL APPARATUS REPRE-s�uted by Conventiona.l Diagrams in Drawine:s.-Fifty dIagrams sbowiulZ the usual metbod of illustraLing elec-

A ST R O N O M Y. 

S'l'A RS AND PLANETS.-Learll to know tbem at a /!lance ! Astronomy in simplest and most fascinating fOl'm. 'I'he Luminnus Revolving Plunisphereshows clearly prinCipal stars visible any hour in year. Himple hand v rel iable. Only 83c. T. Wbittaker, 123 Bible Huuse, N. Y: 

P H OTOG R A P H Y .  

A COOKl!J LENS FI'l''l'ED '1' 0  YOUR KODAK or 
other camera, �ives sharp picturp.s where otber lellses fail. Write today tor Cooke Booklet h F," with " Helps to Photographers."  'raylor, Taylor & Hobson, 1,135 Broadway, N. Y. 

AMERICAN PHOTOGRAPHY succeeds A merican Amateur Pbotogra,pher, Camera and Dark ROI)n\ and 
Photo Heacon. Tile editurs of eacb now join in makinJ? 
a malZazine which :should be in tbe han�s Of every photo�rapber, profe��lO [}al or �mateur . ..  1:> cents montbly, 
�:. P��t�:�!PhI�

bp�'t. 
s8g�136f�r�O:d!�:�N:w �g;��r. 

O L D  C O I N S  A: N D  ST A M PS. 

E D U C AT I O N A L .  

LEARN MORE AN D EA R)II MORE. - We teach 
�e�;o�dll��:�s�lrt���;�

r
\vltt1;:

r
!�

s
J
n
r50 �����:�

s ��;t school Oil eart.b. Small cost. Easy payments. Ask for catalog 4.0 and name course wanteu. intercontinental 
University, 'Vasbington, D. C. 

W A T E R  F I LTER. 

'l'HE  D UPf,EX �'�r.TER is positively hygienic and self-cleaning'. Leased by 251 physiCians, 6 hospitals. 
�1;gg�Sirro

c
��

ri
b�pf:iV�fl�e�

a
Cg�tr140 :;��3wf�;, ��e�.t's 

H O U S E H O L D  N E E D S. 

BUTCHER'S BOSTON POLISH Is the best Hnisb made 
!g;a��gr�radgf���el�r: ��y���rr\'ar:i�1 ?ri

�
t
��� r��l f��! 

booklet. For sale by dealers in Paints, Hardware and 
House Furnishings. The Butcher Polish Co., 356 Al
lantic Avenup, Boaton, Mass, 

S H AV I N G .  

··R�CARBON[ZED" R A ZORS NEED NO HONING. 
��l��e�O��\I��e�e�.�n;:iarfei��. mBye�i�lsi$3��r�)��1� paid. Siduey Levy, 1140 Broadway, New York. 

Radiator, J. A. Lidvall . . . . . . . . . .  . Rail joint, iusulated compromise, B. "'01-
g����t��ga��tu�u�P������iR'1 1t, fl�bol;)J��info �:g�; �'or sale by Mnnn & Co. and all I!ewsdealers. 

haupter . .  . . . . . . . . .  . .  . .  . . . . . .  . . .  . 877,817 p. 
C Railway joint, B. U. Annas. . . . . . . . . .  877,694 i lpe utting aod Threading Machine Railway screw spikes, machine for drivIng, For Eltber Jlund or Power D. P. Sbeeb a n . . . . . . . . . . . . . . . . . . . .  877,669 Railway switcb, J. B. Mays . . . . .  877 ,788' Railway tie, metal, J. M. Hunnel . 877,567 Railway tl'3ck brace, .8.. J. Coovel· . 877,759 Recevtacle, C. Uilden . . . . . . . . . . . . . . . . . . . . . .  877,811 Refrigerator, G. Ii�t'Rnl;:: . . . . . • . . . . . . . . . . . . . .  877,496 Registering apparatus, N. J. Barnd . . . . . . . .  877,542 Registering mechanism. J. Schinneller . . . .  877,668 Roofing, sheet-metal. J. F. Gulbl'aifh . . . . . .  877,639 'Rotary engine, C. It. Reid. . . . . . . . . .  877 ,733 RotalT engine, A. Mercer . . . . . . . . . . . . . . . .  877,854 Rotary engine, E. ·Sruec . . . . . . . . . . . . . . . . . .  · 877,872 Rotary sCl'een\ G. F. Smailes . . . . . . . . . . . . . .  877,803 Ronting macbine, G. L. Kelley . . . . . • . . . . . .  877,894 Running gear, .8.. F. Clark . . . . . . . . . • . • . . . .  877,488 Salts, electrolyzing. J. Whiting . . . . . • . . . . . .  877 ,537 Sample holder, .T. F. Sadler . . . . . . . . . . . . . . . .  877,599 Sasb fastener, W. W. Klima . . . . . . . . . . . . .  877,722 Sash fastenel', B. B: 'I'urner . . . . . . . . . . . . . . . .  877,809 Saw, planing, C. E. Rider . . . . . . . . . . .  _ . . . .  877,7D9 Sawmill set works, N. E. Rice . . . . . . . .  ' . . . .  877,662 Scale, W. G. Templeton . . . . . . . . . . . . . . . . .  877,680 Screen. See Rotary screen. Seal, box, G. F. Edginton . . . . . . . . . . . .  . Seaming maChine, O. S. Beyer . . . . . . . . . .  . Seed feed device, W. G. Bolus . . . . . . . . . . .  . Sensitive sheets. device for su('c('ssively ex-

877,494 
877,480 
877,547 

posing, C. P. Gocr1-. . . . . . . .  877,499 Serving table, H. Vogler . . . . . . . . .  877,812 Sewage ejector, W. McClintock . . . . . . . . . . . .  877,794 Sewage treating appnJ'utus, A. I. Joseph . .  877,569 Sewing machine, H. A. Klemm . . . . . . . . . . . .  877,508 Sewing machine attnchmeut, Eiben & Gy-urcso . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  877,837 
Sewing machine, sboe, C. L. Ea tOll . . . . . . . .  877,556 Sewing machine tuck marking attachment, 

This machine i� the regular hand machme supplied 
with :\ power base, pinion, countersha.ft, etc., and 
C:lll be worked :\! 3.n ordin9.Tv power 
machine or L:lken from its base for 
use :\8 :\ hand macnine. Pipe � in, 
to 1.'; in. dinm�ter handled e!l.Sliv ir. 
sm:lll room. Illustrated cataloaue
price list free on appli(:ation. .. 
THE C U RTIS & C U RTIS CO.  

6 Garden St., Brld�port, Conn. Brauch Office, 60  Centre St. , N. Y. 

T H E  E U R E K A  C L I P  
The most useful a,rticle eVAr invented 

for the pUl'pose. IndisuE'nsable to Lawyers, EdiLOrs. Studenls: Bankers, Insurance Companiefl and business lllen generally. Book markel' and paper clip. 
Does not mutilnte tbe paper. Can be 
used l·epeatedly. In hoxes of 100 for 25c. 
To be had of alJ booksel1el's. stationers and notion dealers. or bv mail on receipt of price. Sample card, bymall,free. Man-
'l>fj!�

t
c�

e
.� �lx hy.1Jr.�����':,1d���e�� 

$40 M OTO R CYC L E  
We have the l:lrj!est line of New 
and used Motor Cycles, P:u ts and 
Supplies in �e couf'try, at lhe 
lowest prices. En·ry lil a c  h I n e 
guaranteed. \\'e are the largest 
and only exciush'e Motorcycle 
House in the world. Send for our 
1908 Catalog. Repairs a specialty. W. M. Ammerman . .  . . . . . . . . . . . . .  877,475 11 t d e  Sewing machines, welt and thread cutting 0 ors an astings for Air Ships 

sewi�:3�
s
act

o
i�;es7'· \\�it_�;�;��i·l;g ·Ii:t·e·a·�s 'f'o'r: 877,858 Harry R. G eer Co.,  8 5 1 McLaran Ave., St. Louis, Mo. 

'1'. G. Plant . . . . . . .  . . . . . . . . . . . . . .  877,859 Shackle, animal, J. Joncs . . . . . . . . . . . . . . . . . .  877,717 Shade and curtain fixture, E. E. Palmer . .  877,591 Sbearing machine, C. �f. Palmer . . . . . . . . . .  877,517 Shears, O. Witt . . . . . . . . . . . . . . . . . . . . . . . . . . .  877,691 <lhears for cutting iron, W. A. Gahler . . . .  877,764 Sbipping can, J. B. Whitehead. . . . . . . . . . .  877,816 Shoe, C. R. Schleifer . . . . . . . . . . . . . . . . . . . . .  877,869 Shoemaker's gage, F. L. Richardson . . . . . . . .  877,864 Shoulder brace, G. T. Foltz . . . . . . . . . . . . . .  877,560 Shovel and brush, combined, 'r. J. 'l'homp-son . . . . .  . . . . . .  . . . . .  877,614 Shredding machine, M .  F. Wllllams. 877,639, 877,690 Sink or tUb. folding , A. Hines et a l .  . . . . .  877,770 

KING 
Folding --.) CANVAS BOATSl 
Lighter. more durable than wood. Serviceable in salt wnter' l 
PUllctt:re-proof ;  non-sinkable;  C!lll't tip over. A revelation in 
boat construction. Can be ca1Tied by hand, or checke<l as b!lg-
��l��I'I{\��V��� E�!-r!�'i�;�: f��N8 i�'�I�n)�t�n�:OA�C��,c'G�03 Luke Street, Mud.egon, Mleh,. formerly K"hmul7.oo. .. 

Skid and truck, G. G. Connor . . . . . . . . . . . .  · 877,758 Skiddiug, pl'otector against, C. Henke . . . . . .  877,769 A Home= Made l OO=M.· le Slasher, A. E. Rhoades . . . . . . . . . . . . . . . . . . . .  877,863 1 1 Slimes filter apparatus, E. M. Clark . . . . . .  877,631 W.· reless Telegraph Set Soldering compound. O. C. Hoover . . . . . . . .  877,505 
Spacing tool, C. McKenzie . . . . . . . . . . .  877,795 Spark coil, A. R. Luschka . . . .  . 877,656 Read SCIENTIFIC AMERICAN SUPPLEMENT 16105 for a Speed mechanism, vnrlable, T. C. Dill . . . . . .  877,491 thorough, clear description, by A. Frederick COllins, of Speed meter, R. Johnson . . . . . . . . .  877,506 �;a:;������c�����:t: 19rm;!'in:I���������r��� 0t��� spee�ls�trt�!�t��cio

s
r i��dvt6�et1ng�n�. ��e 

Gl!�t:� 877,71 1  PrIce 10 cents by matI. o�er fr0m your newsdealer or 
Sprinkler fflnder, lawn, W. Linhoff . . . . . . . .  877,785 from 
Sprinkler head, automatic, E. M. Cook . . . . . .  877,551 1 MUNN & CO., 361 Broadway, New Yo,-}, 

Spur, riding, D. W. Ct'owdel' . . . . . . . . . . . . . .  877,886 Stack construction, form fol', 1" . Head . . . . 877,768 Stamping and grinding mill, '.1'. 1\'1. TOPi> . .  877,615 Stenm boiler, W. H. Shafer . . . . . . . . . . . . . . . .  877,601 Stereotype plates, apparatus fol' finishing, C. E. Hopkins . . . . . . . . . . . . . . . . . . . . . . . .  877,775 Sterilizing food or organic compounds, C. C. L. G. Budde. . . . . . . . . . . . .  . . . .  877,703 Still, L. V. So"e . . . . . . . . . . . . . . . . . . 877,G05, 877,606 Stone blocks, apparH tus for molding Hl'ti-
ficial, Shone & Rauber. . 877,870 Storage battet"y, W .  Gardiner . . . . . . . . . . . .  877,889 Storm hood, J. A,·chdeacon . . . . . . . .  877,752 Suspenders, W. R. Oppenbeimer. . 877,516 Switch lock, J. 'l'. Tullock. . . . . . . .  877,616 Switch stand, .F. G. Snook . . . . . . . . . . . . . . . .  877,747 Tack and nail lifter, R. R. Smith .  877,525, 877,526 Tack and uail puller, R. R. Smith . . . . . . . . 877,524 Talking machine disk protector, J. M. Big-
ley . . . . . . . . . . . . . . . . . . . . . . . . . .  877,842 Target, drop, J. A. Wiborgb . . . . . . . . 877,622 Telegraph, printing, J. C. Barclay . . . . . . . .  877,822 Telegraph switcb, L. H. ' Parcels . . . . . . . . . .  877,857 Telegraphy, P. B. Df'lauy . . . . . . . . . .  877,555 Telephone exchange, N. E. Norstrom . . . . . . . .  877,727 'I'emplet, H. B. - Ash . . . . . . . . . . . . . . . . . . . . . . . 877,879 'l'ire antislipping device. W. T. Maxwell . .  877,512 

Tire inflatol', portable. J. 'V. Rlldu .  877,861 'I'ire, "pring, '1'. J. McCarthy . . . . . . .  877,856 Tobacco pipe, S. E. 'Vest . . . . . . .  877,536 Tobacco pipe, 1\'I. Jeuutet. . . . . . . . . . .  877,777 Tobacco, treatment of, A. C. & G. Q. Be-dOl·tha . . . . . . . . . . . . .  . .  . . . . .  877,697. 877,698 Tob�lCCO wl'upper receptacle, E. C. Brock-mann . . . . . . . . . . . . . .  877,700 Towel', skpleton. L. 'V. Noyes . . .  877,587 
Trace, barness, C. Yan Denbark . . . . . . . . .  877,683 'rrack sanding device. J. W. Brady. . . . . . .  877,828 TI'al1smission mechallism, O. S. Beyer . . . . .  877,481 Trap, H. H. May . . . . . . . . . . . . . . . . . . . . . . . . .  877,787 Trolley, A. W. HtthsJl1il n . . . . . . . . . . . . . . . .  877,844 Trolley ear clencbel'. K O. MIll'sh . . . . . . . .  877,510 Trolley wbeel. self-lubl·icntlng. H. G. learr . .  877,558 Trolley wheels, wire ret.l'ieving attachment for, W. C. A lthen . . . . . . . . . . . . . . . . . . . .  877,871 Trucks, spring plank seat for cur, G. G. 

Floyd . . . . . . . . . . . . . .  877.495 Tubes, device for holding, alilling, and punching metal. ,"V. B. Murray . . . . . . . .  877,855 Tunneling in rock, J. P. I<ean('. . . . . . . . . . .  877,779 Turbine engine, L. Hachenbel'g . . . . . . . . .  877,502 Turbine. fluid pressure. B. E. Lewis . . . .  877,848 Turbine. steam. E. C. Terry . . . . . . . . . . . . . .  877,873 
'l'ypewriteL' attachment, H . .8.. Kirb,v . . . . . .  877,719 'l'ypewriting machine, O. Woodwurd . . . .  877,541 'rypewriting machine, 1-1. H. Steele. . . . . . .  877,608 Umbrellas and the Hke, device for support-ing, A. E. Sbuster. . . . . . . . . . . . . . . . . . .  877,802 Valve, A. C. Ricksecker, Jr . . . . . . . . . . . . . .  877,865 Valve, bottle, V. P. McVoy . . . . . . . . . . . . . . .  877,584 ValVe, dry pipe, E. M. Cook . . .  877,552 ""podzer, Gerher & Weiland . . . . . . . . . . . . . .  877,890 Varnish and producing same, A. P. Bjerre-gaard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  877,482 Vegetable topping macbine, W. R. Sbufclt 877,670 Vegetation destroyer, McKeen & Barks . . . .  877,515 
Vehicle, C. E. '.rborp . .  . . . . . . . . . . . 877,681 
Veh��le d.l'iving gear, motor road, P. G. Iaccbl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  877,613 Vehicle gear, J. C. Basbford . . . . . . . . . . . . . .  877,47!> Vehicle, motor, W. G. Windbam . . . . . . . . . .  877,7;:)0 Vebicle operating device, motor, P. A. Dar-

l"acq . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . .  877,762 Vehicle rim, W. J. Nordlund . . . . . . . . . . . . . .  877,726 Vehicles, combined power t .. ransmission and automatic braking mechanism for mo-tor-driven, T. W. Heermans . . . . . . . . . .  877,714 Vebicles, combined wbIp, reiu, amI laprobe lock for, O. W. Wilde . . . . . . . . . . . . . . . .  877,623 
Ventilator. See Boat ventilator. Ventilator, A. H. Mix . . . . . . . . . . . . . . . . .  . Vessel hull scraper, W. E. Scott . . . . . . .  . Vibrator, A. R. Llischka . .  
VIse, G. P. Blacklston . . . . . . . . . . . . . . . . . . .  . Vise, bencb, J. G. Baker . . . . . . . . . . . . . . . . .  . Wagon hed attacbment, S. B. Wenger . . .  . Wagon, dump, W. L. Conins . . . . . . . . . . .  . Wulkin2' beam truss rod. E. '''. Cokely, re-

877,725 
877,745 
877,896 
877,699 
877,695 
877,535 
877,884 

issue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.74:J 
Wasbing machine, Hatfield & Bass . . . . . . . .  877,503 Washing machine, J. F., J. S. ,  JL'., and A. L. Bennington . . . . . . . . . . . . . .  877,627 Watel' closet, J. A. McAvlty . . . 877,514 Water motor, J. Dietz. . . . . . . . . . . . .  877,635 Wheel, C. B. Yan Horn . . . . . . . . . . . . . . . . . . 877,617 Wind instrument mouthpiece, T. Martens 877,786 Windmill geni'lng, H. ]�. Brown . . . . . . . . . . . .  877,701 Wire ends, machinery -for connecting, J. 'V. Towel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  877,808 Wooden structure and constructing the same, staved, D. E. Vanvactor. WOl'k holder. M. P. H. Scbrocdcr. 'Vrench, T. Larson . . . . . .  . Wrench, J. E. Claunch . . . . . . . . .  . Wrench, A. Schaller . . . . . . . . . .  . Wrench, A. E. Deason . . . . . . . • . . • . • . . . .  Wrench, J. C. Holm . . . . . . . . . . . . • . . . .  

877,534 
877,522 
877.571 
877,682 
877.741 
877.763 
877;773 

DESIGNS. 

Badge, L. Caldwell . . . . .  39,033 Bracelet, S. Mltcbell . . . . . . . . . . . .  ' "  39,035, 39,037 Broocb or similar article, J. 1\1. Rossi . . . . .  39,OR4 Casket, H. J. RndemHcber . . . . . . . . . . . . . . . . . .  39,042 
Coat, ,,,oman's, N. Reisman . . . . . . . . . .  39,043, 30,O·,J.t Electric beater casing, I!', C. Green . . . . .  39,0-:10 Glass, drinking, L. Bessiere . . . . . . . . . . . . . . . .  39,047 
Plate or similar al'tJcle, G. A. Alexander . .  39.0:�!) Rug, A. Petzold . . . . . . . . . . . . . . . . . . . .  ,09,045, 39,04ll Spoons, forks, or siEli1e.r articlt"s, bandle foo', G .  C. LulIt . . . . . . . . . . . . . . . . .  39.0:;8 Vebicle body, H. P. Maxim . . . . . . . . . . . . . . . .  39,041 

TRADE MARKS. 

Ale and sarsaparilla, ginger, 'Vbann Lithia Springs Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  07,348 
A1p, porter, lager be'el', and stout, BeadtE'ston & Woel'z . . . . . . . . . . . . . . . .  ' .  . . .  67,351 Ancbovies, tunny, sardines, etc., P. Pastenc & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67,272 Antiseptic powders, C. V. Cross . . . . . . . .  67,28D Antiseptic solUtion, Sbarp & Dobme . . . . . . .  G7,300 Antiseptics and £ermicides. certa in. H. B. Claflin Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Belting, leather, Cbarles Munson Belting Co. Belting, leather, Detroit Oak Belting Co . . . . Bitters, aromatic, F. R. Leonori . . . . . .  67,359, Bootts 'and shoes. leuber. Geo. F. Dittmann 

Boot & Shoe Co . . . . . . . . . . . . . . . . . . . . . . .  . Boots and shoes, leathflt·, Sboemart Co . . . . .  . Boots and shoes, leatber, Vance Shoe Co . .  . 
Boots, shoes, and Slippers, leather, M. D. Wells Co . . . . . . . . . . . . . . . . . . . . . . .  67,381, Brooms, Lee Broom and Duster Co . . 67,256, Brushes, toilet, Clluvigny Brush Co . . . . . . .  . 

07,295 
67,329 
67,331 
67,360 

67,376 
67.387 
67,389 

67,382 
67,259 
67,252 
67,228 Calcium cyanamid, American Cyallumid Co. Candied popcorn, candJ", and cbewing gum, 

W. S. Hannab . . . . . . . . . . . . . . . . . . . . . . . . . .  67,313 Candy, Stern & Sanlberg Co . . . . . . . . . . . . . . . .  07,279 Candles, Emel'Y Candle Co . . . . . . . . . .  67,333, 67,334 Canned and dried fruits, J. K. Armsby Co. , 
67,277, 67,278 Canned com, lilinois Canning Co . . . . . . . . . .  67,315 

Canned fish, clams, lobstel's, etc., E. '1'. Smitb Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67.309 Canned fruits and vE'getables, Jobn Holf-mann & Sons Co . . . . . . . . . . . . . . . .  67,316, 67,317 Canned salmon, 'l'hlinket Packing and Tl'ad-ing CD. . . . . . . . . . . . . . . . . . . . . . . . . 67,323, 67,324 
Canned sardines, J. '\NymHn & 80n 67,305 Cilnned vegetabl('s, Illinois Canning Co . . . .  67,314 Canned vegetables. Siegel Cooper & Co . . . . 61,3221 Carbon, lamp, and gas black, G. L. Cabot . .  67,327 Cbalns, sheet metal, Smitb & Egge Mfg. Co. 67,301 Chocolates. American Candy Co . . . . . . . . . . . .  67,306 Cider, rock, C. R. Tolle. . . . . . . . . . . . . . .  67,344 Cigarette paper. Brannsteln & Cie . . . . .  67,240 Cigarettes, Philip Morris & Co . . . . . . . .  67,264, 67.266 Cigars, J. MOI·oney . . . . . . . . . . . . . . . . . . . . . . . .  67,242 Cigars, Vincente Portuondo Co . . . . . . . . . . . . . .  67.243 
Cigars, Mutual Dmg Co . . . . . . . . . . . . . . . . . . .  67,263 
Cigars, cIgarettE's. lind tobacco, !\{aspero 1"rpres . . . . . . . . . . . . . . . . . . . . . . . . . .  67,260, 67,201 Clothing, C€'rt in.l. ISll:1�S Brothel·s . . . . . . . . . . . .  67,234 Cocoa, H. Mailifml . . . . . . . . . . . . . . . . . . . . . . . . .  67,320 Comiol'!s, Cbas. A. Maish Co . . . . . . . . . . . . . . . .  67.28G Corset stays, International Corset Co . . . . . . . . 67,296 
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Successful Books 

The Scientific American 
Cyclopedia of 

Receipts, Notes and Queries 
15,000 RECEIPTS 
734 PAGES 

Price $5.00 in cloth; $6.00 in sheep; $6.50 in 
half morocco, postpaid. 

Mechanical 

THl�i�I'i..n�����rk .;"':: 
pilation of the most use
ful Receipts and Replies 
given in the Notes and 
Queries of correspond. 
ents as published in the 
SCIENTIFIC AMERICAN 
during the past sixty 
years; togetlier w i t  h 
many valuable and im· 
portant additions. 

Over Fifteen Thousand 
selected receipts are here 
collected; nearly every 
branch of the useful arts 
bein!>; represented. It is 
by far the most com· 
prehensive volume of 
the kind ever placed be· 
fore the public. 

Movements 
Powers, Devices and Appliances 

By GA�DNE� D. HISCOX, n.B. 
Large 8vo, 402 Pages, 1649111ustrations, with De-

scriptive Text. Price $3.00. 
A DICTIONARY of Mechanical Movements,Powers, 

. Devices and Appliances, embracing an illus
trated description of the greatest variety of me
chanical movements and -devices in any language. 
A new work on illustrated mechanics, mechanical 
movements, devices and appliances, coverin� nearly 
the whole range of the practical and inventive field, 
for the use of Macbinists, Mechanics, Inventors, En!>;ineers, Draughtsmen, Students, and all others 
interested in any way in the devising and operation 
of mechanical works of any kind. 

Mechanical Appliances 
l1.echanical Movements and 

Novelties of Construction 

AN Encyclopedia of Mechanical Movements and 
Mechanical Appliances, including many Novel· 

ties of Construction used in the practical operation 
of the Arts, Manufactures, and in Engineering. 
For Engineers, Draughtsmen" Inventors, Patent 
Attorneys, and all others interested in Mechanical 
Operations. 

By GA�DNE� D. HISCOX, M.E. 
Being a Supplementary Volume to the Author's 

Work entitled Mecbanical Movements, Powers 
and Devices. Contains 1000 Special Made 

Engravings. 400 Pages. Cloth 
Bound. Price $3.00. 

The above two volumes sold together for $5.00 Postpaid. 

Electrician's Handy Book 
By PROF. T. O'CONOR SLOANE. A.M., E.M., Ph.D. 

Handsomely Bound in Red Leather, with Titles 
and Edges in Gold. PocketBook 

Style. Price $3.50. 

A THOROUGHLY practical reference book of 768 
pages, covering the entire field of electricity 

Contains no useless theory .. Everything in it is to 
the point and can be easily understood by the stu· 
dent, the I?ractical worker and the everyday work· 
ing electncian. 'I'he advanced electrical engineer 
will also receive great benefit from its perusal and 
study. 

It is a work of the most modern practice, written 
in a· clear, comprehensive manner, and covers the 
,subject thoroughly, beginning at the ABC of the 
,subject, and gradually takes you to the more ad· 
'vanced branches of the science. It teaches you 
just what you should know about electricity. 

Practical Pointers 
Patentees 

For 

Containing Valuable Information and Advice on 

The Sale of Patents 
An r!;lncidation of the Best Methods Employed by 
the Most Successful Inventors in Handhng Thelr, 
In ven tions. 

8!' F. A. CRE.5BB; n.E. 

144 Pages. Cloth. PrIce $t.OO. 

MUNN &. CO., 361 Broadway. New York 

Scientific Anterlcan. 103 

Cotton fabric, waterproofed, Federal Water-
proofing Co. . ...................... " .. 67,292 

Cotton piece goods, Boott Mills . . . . . . 67 ,284, 67,285 
Cotton piece goods, Garner & Co . . . .  67,293, 67,294 
Cranberries, Manomet Cranberry Co ........ 67,321 
Cutlery and edge tools, certain, Joseph F. 

McCoy Co. . . . . . . . . . . . . . . . . . • . . . • • • . . • .  67,255 
Dental obtundents, G. N. Hein . .. . . . . . . . . .  67,356 
Dentifrice and perfumery, H. S. Wellcome 67,372 
Dentifrices, W. H. Hall .................... ,67,355 
Deodorant, odorless, Vail Brothers . . . . . . . . .. 67,304 
Electrical switches, Arrow Electric Co ..... 67,282 
Fishing lines, reels, books, and fiie.s, Bullard 

& GorJ;llley Co........................... 67,244 
Flour, winter wheat, J. E. Lane & Son . ... . .  67,318 
Food for live stock, Great Western Cereal 

Co. • .. . .. . . . . . . . . . : .................... 67,312 
Food, poultry, Crystal Carb9nate Lime Co. 67,308 
Foods, certain, J. K. -Armsby Co . • . • • • • • • .  67,274 
Fruits, dried, J. K. Armsby Co., 

67,269 to 67,271, 67,275, 67,276 
Furniture polish, A. S. Hicks . . . . . . . . . . . . . .  67,335 
Game, certain, E. I. Horsman Co ............ 67,253 
Ginghams, W. ,Anderson & Co . . . . . . . . . • . . . .  67,281 
Glov(�s; baseball, A. J. Reach Co ... . . . . . . . . .  67,239 

Insulating compound, electric coil, Dielec-
tric Manufacturing Co . . . . . . .. . . . . . . . . . .  67,290 

Iron -and steel sheeting, galvanized, Mon-
mouthshire Steel and Tinplate Co .. .. . . 67,262 

Knit gloves and ladies' hOSiery, D. J. Abra-
ham .................................. . 

Lamps, .oils, Standard on Co. of New York, 
67,342, 67,343 

Lard, Charles Wall! Packing Co .. . . . . ... .. .. 67,267 
Leather, A. C. LawrEnce Leather Co . . . .. .  67,373 
Leather articles, certain, J. M. Delaney & 

Co. . .  ............................ 67,374, 67,375 
Liniments, Olax Remedy Co .. . . . . .. . . . . . . . . .  67,362 
Liniments and unguents, Bardell & Schick.. 67,350 
Lozenges or troches for conghs, colds, etc., . 

G. N. Wanser . . . . . . . . . . . . . .. . .. , . . . . . . . . 67,371 
Lubricants, graphite, United States Graphite 

Co . .................................... 67,345 
Machines, certain, Fortuna Machine Co . • . •  67;.254 
Magazines and journals, trade, Bible & Fitch 67,325 
Malt extract, TheO. Hamm Brewing Co . . . •  67,369 
Malt extract, Va. Brewing C o . . . . . . . • . . • . . .  67,370 
Matches, Jonkopings och Vtilcaris Tandsticks-

fabriksaktlebolag . . . . . .. . . .. . . . . . . . . . . . .  67,235 
Medicine for Dulmonarv diseases. W. C. Tyn-

dale . . . . . . . .. . . . . . . . . . . . .. .. . . . . . . . . . . .  67,388 
Medicines, cough, Ricketts Bros:........... 67,364 
Medicines for stomach and liver. diseases, A. 

La Bell ................................ 67,358 
Nippers and pliers, Utica Drop Forge and 

Tool Co. . ........................ , ...... 67,250 
011s and greases, lubricating, C. H. Reed & 

Co. . ................................... 67,341 
Overalls, shirts, coats,· jackets, and pants, 

Mulroney Manufacturing Co . . . . .. . . ... . 67,237 
Over�oats, coats, vests, and trousers, Block 

Brothers Clothing Co . . . . . . . . . . . . . . . . .. 67,229 
Overshirts, men's, Washington Shirt Co . • . .  67,238 

Packing, machinery, New York Belting and 
Packing Co. . .......................... 61,338 

Padlocks, Yale & Towne Manufacturing Co. 67,251 
Paint and pipe cement, graphite, United 

States Graphite Co., ................... 67,346 
Paints I,lnd � varnishes. mixed. "Le Rioolin," 

(Societe anonyme francaise de peintures 
laquees et d'enduits sous-marins. pro-
cedes Lafranc & Briegleb reunis) ...... 67,337 

Paper and clotb coated with adhesive mao 
terial, H. Behr & Co .................. 67,283 

Paper, printing and writing, Graham Paper 
. 

Co. . ..................... " ..... 67,377, 67,378 
Photographic developin� substance, Chemische 

Fabrlk auf Actien (vorm. E. Schering), 
67,287, 67,288 

Pills, E. VierteL ........................... 67,347 
Plaster, wall, Empire Gypsum Co . . . .  67,230 to 67,23� 
Powder, explosive, Hazard Powder Co . . . . . . . 67 ,233 
Powder, paste, and waSh, tooth,. W. K. Peek 67,339 
Powder, talcum, Talcum Puff Co . . . . . . . . . . . •  67,368 
Powder, tooth, C. E. Duck . . . . . . . . . . .. . . . .  67,353 
Pudding preparations, W. Ruegg" ........ 67,273 
Razors, A. Graef . • . . . . . . . . • . . . . . . . . . . . . . . .  67,247 
Refrigerators, Odorless Refriger/ltor Co . . . . . •  67,249 
Remedies, eye, L. Arntz . . .. . . . . . . .. . . . . . . . .  67,349 
Remedies for certain diseases, J. M. Cargi1l 67,328 
Remedy, certain, David E. Foutz Co ...... 67,330 
Remedy, certain, M. C. Cornelly.... . .. ... 67,352 
Remedy tor certain diseases, A. P. Jones 67,336 
Remedy for cramps and bots in horses, S. 

S. McCarver .......................... 67.361 
Remedy for diseases of eyes, T. Shockley.. 67';'365 
Remedy for dyspepSia, headache, and nausea, 

F. Fuller .... , ......................... 670,354 
Remedy for laxa tlve and blood purifying pur· 

poses, Iron·ox Remedy Co . . . . . . . . . . . . . . 67,357 
Remedy for purifying the blood, P. L. Cu· 

sachs, Limited . . . . . . . . . . . . . . . . . . . . . . . .  67,363 
Rubber erasers, J. Lehmann . .. . . .. . . . . . .. . . 67,380 
Rugs, woven, Kilmarnock Textile �Ianufac-

turing Co. . ............... ' ........... 67,291 
Salt, blue, and ammonia, table, Drake & Co. 67,291 
Shirts, dress and negligee, J. Lauer ........ 67,236 
Shoes, children's leather and canvas, Lam-

kin & Foster .......................... 67,379 
Shoes, leather, R. P. Smith & Sons Co., 

67,383 to 67,386 
Skirt and trousers hanger, Frear Novelty Co. 67,241 
Soap, T. Metzger . . . . .. .. . . . . . . . . . . . . . . . . . . . .  67,248 
Soap, toilet,· Remmers Soap Co . . . . . . . . . . .. . .  67,299 
Stoves, certain, Duparquet, Huot & Moneuse 

Co. . ................................... 67,332 
Tablets, laxative, F. W. Sultan .............. 67,367 
Tobacco,. cigars, f\nd cigarettes, Globe ,To-

bacco Co . .......................... , .... 67,246 
ToniCS, stock, Stock Food Company of 'Am· 

erica . . . . . . . .. .  -.......... -. . . . . . . . . . . . .. 67,366 
Treatises on medicines and supplements there-

to, Pbysicians Publishing Co . • . . . . • . .. 67,340 
Typewriting machines, Elliott-Fisher Co • . . .  67,245 
Umbrellas and parasols" Kraut & _Finver 

Brvs. • . . . . . . • . . .  '! . • • '. • • • • • • • • • • • • • • • • • • •  67,298 
Underwear, ribbed, Southdown Knitting Co., 

67,302, 67,303 
Waters and carbonated beverages·, mineral, 

Borello Bros. .. .. . . .. . .. . .. . .. .. . . .. ... 67,326 
Whisky, A. HilL . . . . . . . . . .. . . . . . .. .. . . . . . . .  67,268 
Whisky, Golden Hill' Disti111ng Co .......... 67;311 
Whisky, Live Oak Distilling Co . . • • • • . • • • • •  67,319 
Yeast, C. B. BlackwelL ................... 67,307 
Yeast and certain cereal foods; Fischer Bros. 67,_310 

LABELS. 
"Alma," f"" cigars, Moehle Lithographic Co. 14,012 
"El StUo," for cigars, Moehle Lithographic 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,008 
"EI Vincero," for cigar.s, Moehle Lithographic 

Co. .. .......... ' ................... , ... 14,010 
"Henry Draper," for Cigars, Moehle Litho-

graphic Co. . ........................... 14,009 
"Eyelets," for metal specialties, Edwin B. 

Stimpson Co. .. ........................ 14,019 
"Indian· Tonic BItters," for a medical com-

pound, J. C. Veader . . .. . . . . . . . . . . . .. . .. 14,016 
"J. Clavel Company," for cordials, J. Clavel 

Wine and Cordial Co .... . . . . ... .  14,014, 14,015 
"John Torrey," for cigars, Moehl Lithograph-

Ic Co . ........................ , . . . . . . . . . .  14,013 
"Rover," tor cigars, .Moehle Lithographic 

Co . .................................... 14,011 
"Steel Gray Enameled Ware," for enameled 

ware, Republic Metalware Co . . . . . . .. .. 14,018 
"Woodruff Celebrated Sticking Plaster," for 

sticking plaster, B. A. Perry ............ 14,017 

PRINTS. 
"By the yard or buy the garment," for lin-

ings, A. G. Hyde & Sons . .. . . . .. . . . . . . . . . 2,207. 
"Dr. Stork,'-' for malt elixir, Peter Hand . 

Brewing Company . . . . . . . . . . . _. . . . . . . . . . . .. 2,206 

A 'printed ' copy of the specification and drawing 
01' any patent in the foregoing list, or any patent 
in print issned since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co . , 361 Bro!ldway, New 
York. 

Canadian patent. may now be obtained by the in· 
ventora-' tor any of the inventions named in the fore-

LET US BE YOUR FACTORY STAMPINGS, MODElS, EXPERT WORK 
'1/11 (.LORE �IA(IIJ:\I "'iD "'T.UII-'(:\H ('0 :'';'1) flnmlltfln ... t.. (In (1Ithl!. o. 

and Bottlers' Mc;.��:�:�y�n�Ii�8'�fr;;i' 
MFG. CO., 899 Clinton St .. Milwankee, Wts. 

MODELS & EXPERIMENTAL WORK. 
. Inventions deveioped . 8pectal .\Iaohinery. 

E. V. BAILLARD. 24 Frankfort Street. New York. 

RUBBER Expert Manufacturers 
Fine Jobbing Work 

PARKER, STEARNS It. CO", 228.229 South Street. New York 

l:XPEnIE:S(,ED IS DI"YELOPI:\(; 1:\' 1"\ I!O�
)Iodd llln('hine lth(l 1:1{'('trh'ul "ork 

C, TIEfZ]{.I.:\:'x, lV� f 1(', ('uth AHIlUI'. J IHI� 1 ... 1 UlJ [if Y 

Experimental & Model Work Gir. '" /ld1Jice free. Wm. Gardam & Son. 45-51 Bose St,NY. 

MODELS AND EXPE�IMENTAL MACHINE�Y. Gears, Tools, Dies. Novelties and Elrctrlcal Instruments Manufactured. New York Model Works, 3473 Third Avenue, New York., 
NOVELTIES & PATENTED ARTICLES 

MANUFACTURED BY CONTRACT, PUNCHING DIES, SPECIAL MACHINERY. E.KONIGSLOW SlAMPING 8- 1001 WORKS. CLEVE LAND. 0 

A MONEY MAKER 
Hollow Concrete Building Blocks 
Best. Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 

THE PETTYJOHN CO. 
615 N. 6th Strebt. Terre Haute, Ind. 

Anyone can Play any Guitar 
WITH IT IN 10 MINUTES 

Write ALBERTPIBTSCH 
605 Cedar St .. Milwaukee. Wi.; 

�THE '::CI-iWERDTLE STAMP CO. �. �TEEL STAMPS, LETTERS", FIGURES 
BRIDGEPOR' CONN 

n�n�1o!��!0��Pfe���!�1�: 25c, Parlor Tricks Catalogue, free. 
MARTINKA & CO .. Mfrs�193Slxth Ave ., New York 

INVENTODS We manufacture M'ETAL 

� SPECIALTIES of a�l kinds. 
to order j larzest eqUIpment; 

��:es�
s
���� a��nd�s�rf�� �p!�vr�! F R E E 

THE EAGLE TOOL CO., Dept. A, CinCinnati, O. 

KUHLMAN TRANSFORMERS 
Qualit) always. Single and 3-phase. Prompt dell>ery. 
K,UHLMAN ELECTRIC CO. • E.LKHART, IND. 

ROTARY PUMP8 AND ENGINES 
�::!is

O�\���:n� �:lO�i��f i�:u�!
n
o¥'t��

r
����::rbt8�� and eDJline from 1588 and illustrated with clear drawings shOwing the con·struction of various forms of pumps and engines. 38 il1nstratiolls. Contained in HUPPJ"EMENTS 11119. 11111. 1] 11. Price 10 cents each. For sale by Munn & Co. and all newsdealers. 

MASON'S NEW PAT. WHIP HOISTS save expense and liability incident to Elevators. Adopted by principal storehonses in New York & Boston 
Manfd. by VOLNEY W. MASON & CO., Inc. 

Providence, H. I., U. S. A. 

DRYING MACHINES !l:r"�af!rl�s�fr.'E. ADVERTISING FACTS AND Won-ell,Hallnibal,Mo. FA L LA C IE S 
DIE ' SPECI A.L I MODELS WORK I TOOLS NOVELTIES 

f" lh,inu".ILll "ork f,Il' Jm('ntllls 
II. TI!RNEH TOOI� {'O .• �l;;!oi.. Clinton ,t .. f'ht<:U,,(l 

T e I egraphy �������i"f�:�he�o��:�l�! 
. t2np. OMNIGRAPH 

CO •• Dep •• 52, 89 Curt. 
..... at St.. New¥ork. 

�v��:: n"eu:r a�.I°�. U'*':>rth 7l$':!�::�i';;: �� 
Money back if not satisUed. Seth Brown, Chicago. 

LEARN WATCHMAKING 
We teach it thoroughly in 11.8 many months as it 

formerly took years. Does away with tedions appren. 
ticesbip. Money earned while studying. Positions se· 
cured. E .... y terms. Send for catalog . 
ST. LOUIS WATCHMAKING SCHOOL, st. Low., Mo. 

INCREA·SE YOUR CRO·PS 
How to increase the yield per acre and other important 
i nfor m a t i o n. State size of farm. No cost to you. 

FARM EXPERT. BOX 773. NE� YORK CITY 

S
CIENTIFIC N ERICAN 

REDUCJED F .ACooR[MILR OF cnLORKTl ""OVER 

SCIENTIFIC 
AMERICAN 
SPORTSMAN'S 
NUMBER 
FEBRUARY 29th, 1908 

A beautiful colored cover encloses 
a rare selection of appropriate 
articles interesting alike to the sports-

man and the general rea d e r. 
Amt>ng the· interesting articles will be the following: 

CJI ICE BOATS 
CJI LIGHT POWER BOATi OF LOW COST 
CJI POWER BOAT ENGINES 
CJI. EVOLUTION OF THE BLOW 
CJI MOUNTAINEERING IN THE HIMALAYAS 
CJlEGGS OF CURIOUS FORMS 
CJI THE STADIUM OF SYRACUSE UNIVERSITY 
CJI CURIOUS NESTS OF BIRDS 
CJI THE. MOUNTING OF BIRDS 
CJI AUDUBON SOCIETIES AND THEIR WORK 
CJI FISH DOCTORING 

There will be no increase in price. Order at once of your newsdealer if you are not 
a regular subscriber. Price 10 Cents. 

MUNN &. CO., 
Solentiflo American Offloe 36 I 

PUBLISHERS 
Broadway, N. Y. 

gaing list. For tenus and further particulars 
I addre .. Mnnn " Co., 361 Broadway, New York. 1.----------------------------_______________ 1 
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We r e q u e s t  
m a n u fa c t u rers, 
i n  v e n t o r  s and 
o t h e  r s needing 
special articles 
in rubber to send 
us descriptions of 
t h e  i r require
ments with draw
ings or w o  0 d 
models for esti
mates as to cost 
of producing in 
rubber. 

A full line of 
Mechanical Rub
ber G o  o d  s of 
every description. 

Vulcanizing Press for 
Rubber Specialties 

A Single Plate Mold. B Double Plate Mold. C Steam 
Spaces in Press Plates. 0 Hydraulic Pressure 

2000 Ibs. square inch. 

NEW 
PACKING 

YORK BELTING & 
COMPANY, Ltd. 

9.  & 93 Chambers Street, New York 

Scal� S A U  varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made, 
Also 1()(M) useful articles, including �afes. 
Sewing 1\1 achines. Bicycles, r.rool�. etc. �ave 

Money. Lists Free. CRlCAGO SCALE Co., Chicago, Ill. 

A WATCHMAKER 
Bradley Polytecbnic Institute Hor�:!;i�� flw���\�nent 
Formerly Parsons Horologic.'lt lnst. L.'lrgest :Ui� 

��l�!I
�
I�
:
�
teh School 

We teach \Vntch ,,'ork, Jewelry, 
Enl!rav

i
ng, Clock \\Tork, Optics. Tuition re3sonnble. Board and rooms near s('hool at moderate rates. Send for Cat:liog of Information. 

Bausch & Lomb Optical (0+ 
Carl Zeiss Opt. Works, Jena Geo. N. Saegmuller 

Offices : 

Boston 

Chicago 

Washington 

San Francisco 

Frankfurt aiM 

Manufactory and Executive Office, Rochester, N. Y. 
A booklet entitled .. A Triple Alliance in Optics" is now in 

press. It gives a detailed account of the association of interests of 
the three above-mentioned firms and is designed for general dis
tribution. If you do not receive a copy we shall be pleased to 
mail one on request. 

HAVE YOU GOT ONE ? 
\Ve 1I1t!aD !l. V:HIS ]lIIprol'l!l1 'rip ']'01) llUI)lieator, th!lt ideal !l.s,<;ist:-lut, always ready when you .w!l.nt to quickly 1�'Hlke lOll copies from Pen·writteu a.nd 50 COplt:!S from I �'pewntlen Origiua\. Complete ullplicator, $7 50 cap size (prints 8!l(x13 in.), cost. • 

\.Jut. we don't wnut your money 
�"t�ig)�:l ��r�f S;;�s��� i���;e�t�� Uj���li��i:: to us to send it on 10 Days' 'I'rial Without Del>Hslt. 

Felr;ats. fj�l:��u�'lIi�rlt/!�!�eC:.nd today. 
D01l8 Hulldillg, 118 John Street, New York 

CRUDE  ASB ESTOS  
D I R E C T  F R O M  M I N ES 

I P R E PA R E D  R .  H .  MARTIN ,  
ASBESTOS F I B R E  OFF I C E . ST. PA U L  B U I L O I N G  
f o r  Man ufacturers u s e  220 B'way, New York . 

cams, ckets. 
.All bearings babbitted. For 
your Row Boat, Sail 
Boat, Launch. Send tor 
testimonia.ls. 

SEND FOR FREE CATJ.LOG. ready to ship. 
DETROIT ENOINE WORKS, 

1332 Jefferson A YO •• Detroit, Mlcb 

TRADE MA'lKS 
DESIGNS 

COPYRIGHTS &C. 
q!t�Ji�

n
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c
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invention Is probably patentable. Communica
tions strictly conlldentlal. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, In the 

Sti�ntifit Hm�ritan. 
A handsomely IIInstrated weekly. Largest clr. 
culation at any sctenttflc journal. Terms, 13 a 
year ; tour months, ,I. S01d hyal\ newsdealers. MUNN & CO,361 Broadway, New Ynrk 

Ilrltnch omoe. 626 I' Bt., WashlDlltoo, n.li: 

Scientific AD'lerican 

Cadillac Model G-$2, OOO 
To the motorist whose ideal of a touring car 

finds expression in a plenitude of power, high 
speed capabilities and exclusiveness of appearance, 
Cadillac Model G appeals with peculiar 
force. This notable 
example of 

engineering is the 
conceded leader among smart, 

high grade cars-a result of the quick 
appreciation that Model G possesses all the charac-

teristics of most exclusive types at a far smaller price. 
It is remarkable for its smooth and easy running, its flexi

bility and sensitive control, embodying every requisite that brings 

true motoring luxury. Its durability and mechanical superiority 
are guarante!!d by the name Cadillac. Capable of 50 miles per 
hour. Fully described in catalog G 47. 

Also get our booklet No.  47 entitled 

"The Truth About the Automobile and What it Costs to Maintain One" 

giving valuable information on the low cost of maintaining the single cylin
der Cadillacs-Model T (four passengers), $1000, and Model S Runabout, 
$850. Both described in Catalog T 47. 

Another exclusive four-cylinder 
car is Model H, $2500, de
scribed in Catalog H 47. 

EFFICIENT POWERS 
THAT ARE ADAPTED TO THE U S ES 
OF ALL c!LASSES OF M ECHANICS 

I. 11.  C. GASOLINE ENf'INES are built on SlrOll�J simple lines. AcceSSlbihty of parts, perfect 
�h�;�l::IS�i�r����gI.e�.nC��n��!iS�i:::�:rlieni !�����iS' l�:�= enpnes for shop, mill or bctory use. They will always aevelop the full rated horse power because they llre tested at the factory 
:h�ra;:ti�:.senilr�i���ilf��f�::����u��rf: iJ:o ci::ui�dx�;s�hl; factory test. 

��������a\� �p�:l:b�eor::JS�:rionSTY) in 4, 6, 8, 10, 1�, 15 and 20·hoTse power. 
�t����l::ri�d�;fr� �.lC�)':..l�I�:�·ts. Call tn them or write the Home Office for c!l.talogs and particulars. 

INTEnNA'fIONATi ](ARVESTER COMP.o\NY OF AMERICA 

•••• _ 15 1IItrl'CSiC(; n���fdr��,dthleago, ]11. ____ I 

Automatic Water Supply 
Most economical, rehable and efficient. If 

b!1� �f����� s5��e:t 
t��� �!�tara e11-

fall obtainable from spring, 
01' river, delivered to any 

distance. Write for catalogue. 
N iagara Hydraul ic Engine Co. 

140 N assau Street, N. Y. I 

Prices £nclude pair of dash oil 
lamps, tati lamp, and horn. 

CADILLAC MOTOR CAR CO. 
Detroit, Michigan 
Member A. L. A. M. 

foreign Agents Wanted 
One of the largest mannfacturers of refrig

erators in the United States desires to make 
'husiness connections with responsible parties. 
Liberal terms and arrangements. 

McCray Refrigerators 
Opal Gloss, Tile or White Wood Lined 
are made in stock sizes and built to order for 
Residences, Clubs, Hotels. Markets, Hospitals. 
Public Buildings, etc. The best refrigerating 
system for warm cUmates. 

Gl ves perfect circulation of pure, cold. dry 
air, and is economical in use of ice. Write for catalog and full information. Catalog 

No. 81 for Residences, No. 47 Jor Hotels, Clubs. Public Institutions. etc . •  No. 58 for l'!1.eat l'Ilarkete, No. 64 for Grocers, No. 71 for Florists. 
McCray Refrigerator Co.,  704 Mill St., 

Kendallville, Ind. ,  U. S. A. 

-Th-e l-ar-ges-t A-ir-·Co-ol-ed-M-oto-r M-a-de Tools ! Tools ! Tools ! 
5 H O RS E  POWER 

Bore 6 x 6 inches. 
Plenty of cooling sur

face. No engine ever 
constructed witb so few 
working parts. 

Write for Agency. 
Gasoline tank in base 

or outside. 
Air-Cooled Motor Co. 

Lansing, Micb. 

Engine�Ilug 
2 1 4  Broadway, New York 

and all you want to know about 
them. Our '1'001 Catalogue No. 
ZZ is a clOth·bound boOk of 9.'iO 
pages. If you want to ,. know 
it all n about Tools you should 
send for this book at once 
Sent post-paid on receipt of $1.00 which will be refunded 
from your first purchase from 
us of $10.00 or over. 

MONTGOMERY &: CO. 
t 05 Fulton Street, N. Y .  City 

News 

PEBRUARY 8,  1908. 

Government 
Publications 

When you want to know all that 
il known on any particular subject, 
find out what the Government has 
published regarding it. There is a 
great department at Washington
a universal bureau of information
maintained for the benefit of the 
public. A Monthly C;atalogue is issued. 
Sample copy free on application. 

How to Get 
Them 

Any of these Government publi
cations may be obtained for the cost 
of printing. One very vak<lble pub
lication, "The Records 01 the Virginia 
Company 01 London," in two magni
ficent volumes, can be had for only 
$4.00. The most unique publica
tion ever issued by the government, 
" The Life and Morals 01 Jesus 01 
Nazareth," known as the "Jefferson 
Bible," can be had for $2.25. 

These are only samples of thousands 
of pUblications available, inCluding 
many pamphlets all scientific subjects 
written by GoverUluent Experts, for SC 
to IDe. State the subject on which in· 
formation IS desi red. and lIsts of all 
available publtcahons will be sent free. 

Make remittances by postal 1noney 
order, express order, or currency luay 
besent at owner's risk. Postage stamps 
will NOT be received. Address 

SUPERI NTEN DENT OF DOCUM ENTS 
Washington, D. C. 

Saves 90% THE 

by the 

DIA.6eAPH 
(Trade Mark Registered) 

The Improved 
Stencil Cutting Machine 

Is a saving of 90 per cent in your 
Sbipping Room worth considering? 
'J.1wo Thousand Diagraphs in use 

Largest Houses in tbe United States. 
H It mE�ts onr requirements very satisfactorily, enabling' us to h9.\re clean, legIble a�d nniform marks on shipping' boxes, eliminating' to more 

�bi�,�e�����N::t;;�; Pl���eG�;;;�'��� B�Fti�';:.;�Md� contained in one 
Just a word will bring our free illustrated booklet 

describing the Diagraph and our U No Error " System 
of sbipping goods. 
American Diagrapb Co., 10 N. 2d St., St. Louis, Mo., U. S. A. 

�� D O  Y O U  L IKE T O  DRAW P 
That's a l l  we want to know Now, we wiU not give YUli :-Illy gnwtl pl'i'l.C -or a lot ot fl'ce stulf if you �l.I1SWt:l· this 

ad. Nor do we ciunn to make yOli rich 
in a week. But if you are anxious to den:lop your t.'tlent whh a st1('(;essfui cartoonist, so you ('nil lIlake 1Il01lf'Y, send a 

stam��Plor �;o;N�1 i�i��u;:'rt���!� aljndC����� l):� lesson plate and let tiS explain. 
Tile W. L. EYANS SCIIOOL OF UAH'J'OONING 

442 Ga&1leJd mllg., l'lcveJ:uul, Ohio 

GOES LIKE SIXTY $60 SF:LLS L I K E  SIXTY 
SELLS FOR SIXTY 

G I LSON 

[ f  8 0  we can SUPPlY you. A l l  S11.e:!! 
Il10 n n ted and u ll m O ll rl l e(l, always 
kept in stOCk. R�memoer, we make a 
specialtyof selecLinl! stones for all spe· 
cial purposes. Send for cataio(1'lu ., 1 " 
The CLEVELA N D S'I'ONE CO. 

2d Floor. Wilshire. Cleveland. O.  

�\\�� �1"��M �fM@�lEt� 
Toledo Ohio,US n 1 2 6 · · 

. 
V u lcan P lace 

7Je VUlcan Iron worKS co. j 
The leading weekJr Engineering paper of the world. devoted to the ihterests of Civil, Mechani.;ru, 

I Minini' and Electrical Enaineers. 100 to 1 2 5  pages weekly. Send for free sample copy. 




