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OBSTACLES TO THE PROPOSED ERIE CANAL IMPROVE
MENT. 

The recent cour�e of events at Albany suggests that 
the proposed sciJelue for enlarging and improving the 
Erie Canal will have to travel a rough road before it 
arrives at the point of actual construction, The indi
cations are that this greatly needed work will have to 
lie in abeyance for at least another year. That strong 
opposition should have been developed against the 
canal was not unexpected. It, is well known that 
the re is a number of apparently unrelated interests 
that would be, 01' at least think they would be, ad
versel y affected by the enlargement of the existing 
canal to accommodate boats of a thousand ton,;; or over. 

Leaving out of consideration the railroads which, in 
the nature of things, cannot be expected to,look with 
much favor upon a rival system of transportation 
whose successful operation would dh'ert an enormous 
yearly tonnage from their �yst.ellls, there are other 
hostile elements, whose opposing influence, tending 
in one direction, llIay well prove fatal to the canal. 
There is first to be considered the farming population 
of the interior of New York State, who long ago found 
that wheat growing was unprofitable. mainly because of 
the (lheap rates at which the product could be brought 
from the great wheat fields of the West, and, who 
therefore, failed to see how any further cheapening of 
tran!;oportation could better theil' condition. In many 
cases they ba ve come to look upon the canal as a toll
road which exists for the benefit of two great terminal' 
toll-gates, New York and Buffalo ; and they seem to 
have lost sight entirely of the fact that of late years 
I be receipts from local ! raffic on the canal have ex
reeded those fr'om the through freight, 

Another adverse influence. indirect, but undoubtedly 
powerful, is to be found in the proposal to build a full
sized ship canal from the lakes to the ocean, a scheme 
that finds its strongest �upporters in the wheat pro
ducing cOIllIllunities of the West, who see in the crea· 
tion of a ship canal and the possibility of wheat's being 
�hipped from lake ports direct to its destination in 
Europe, the prospect of an immediate lowering of 
treight charges and a consequent increase in the pro
ducers' profir.s. 

There are indications of opposition, also, from the 
vested interests of the transportation companies of the 
Great Lake�, whose operations under pxisting conditions 
are known to be extremely profitable. The opening of 
waterways, such as the proposed Erie Canal, and the 
recently opened Canadian Canal, with depths of water 
of 12 and 14 feet, will, it is feared, dist urb the e'xisting 
condition of things in more ways than' o'ne, In the 
tirst place,' it is certain that it will develop a new 
type of vessel capable of carrying wheat witbout inter
mediate handling direct from Duluth to New York, 
and again it is feared that the cailals will open up the 
lake carrying trade to the competition o,f a vast fleet of 
deep sea steamers of the smaller class, Tllat the'existing 
conditions will be somewhat modified by the canals is 
not to be disputed, but the fear that they will be preju
dicial to the present transportation com'panies on the 
lakes is unfounded, for �xperience has 8hown that any 
modifications in methods of transportation which reduce 
the amount of handling and increase the facilities for 
the moving of freight invariably benefit the transporta
tion companies themselves as much as they do the 
general pu blic, 

We ,are of the opinion that most of these objections 
are based upon a too loc&.l view of the economic effects 
of the canal. The prosperity of the interior of the 
State is closely related to the prosperity of New Y.ork 
as its great shipping point for the Old World, and thedi
version of trade from New York to other ports which 
has been taking place of late years, unless it be checked, 
cannot fail very materially to affect the prosperity of 
interior towns and districts along the route of. the 
canal. As to the shipping interests of the lakes it has 
yet to be shown in what particular they will be injuri
ously affected; and as we have I'laid, the increase of traf
fic resulting from improved facilities must ultimately 
Ulore than offset allY temporary del'angement of au ex-

isting and profitable business. As to the deep water 
ship canal, the report of the government engineers in
dicates that the intErest on the first cost of construc· 
tion would more'than outweigh any po�sible subse
quent benefit to be derived, Furthermore, the condi
tions of navigation in the comparative calm of the lakes 
and amid the heavy storms of the Atlantic are so dif
ferent as to call for an entirely different class of vessel; 
a ship built for the Atlantic being of a type of con
struction too strong and unnecessarily costly for the 
lakes, while the comparatively cheap and lighter
built lake-vessel is unfitted, if not positively unsafe, as 
the experience of the" Whale backs " has shown, for 
deep water navigation. 

• 'e • 
AUTOMOBILISM IN THE GERMAN POSTAL SERVICE. 

'l'he results obtained in the trial of automobiles for 
the government postal service in Germany do not seem 
to be as satisfactory as prevailing reports would have 
led US to expect. At the same time it is to be borne in 
mind that the conditions imposed for the service were 
somewhat severe, and that only two types of automo
bile were given a trial. Furthermore, the failures seem 
to have occurred chiefly during the snowstor'ms of the 
winter, when the pfficiency of any type of vehicle, 
whether horse-drawn or otherwise, is greatly reduced, 

The Kovernment has decided that the results ob
tained with the postal ,cars driven by hydrocarbon 
motors indicate that the type is not satisfactory for 
snch service, and that considerable improvements will 
have to be made in the motors before they reach the 
absolute reliabilit.y delUanded by the postal authori
ties, The two electro mobiles which were used seemed 
to have given bettel' results, although they broke 
down more or less during the snowstorms, the trouble 
being the same as that 'which was experienced last 
winter on the underground trolley roads of this city. 
The electroTIlobiles had sufficient power but insufficient 
adhesion. The larger of the two was therefore pro
vided with heavier rubber tires, while the smaller had 
its iron tires roughened, both changes being made with 
a view to improve the adhesion. These results do not 
agree with those obtained in this city, where the elec
tric cabs, under similar conditions, continued to run 
long after the other means of transportation of the 
city had been paralyzed. 

The Postal authoritips also raised th e objection that 
the accumulators are extremely heavy in proportion 
to the power given out, and they suggest that builders 
should provide a suitable device to prevent malicious 
starting of t,he motors when the driver is not in at
tendance, 

In view of the fact that steam-driven automobiles for 
h�avy work have proved 'so successful in England and 
that,steam-driven automobilQs of a lighter type have 
given excellent results in, this country, it is surprising 
that the German' postal' authorities should' not have 
included a steam automobile in these trials, They are 
light for their power, have excellent hill-climbing abil
ity, and when properly designed and constfucted seem, 
to be thoroughly reliable. This adverse report will 
necessarily be disappointing to the friends of automo
bilism, but we think that for the reasons given it is 
not entitled to the weight which a Government report' 
of this kind should naturally carry. 

THE WORK OF THE DIVISION OF ENTOMOLOGY. 
The wOI'k of the, Division of Entomology of the 

Department of Agriculture has been most gratifying 
during the las't fiscal year: As in former years the work 
of the division llIay be classified under investigations 
upon specific inj urious insects or groups" of insects, 
experimental work with regard to the deterinination of 
speciiuens sent in, the general investigation of'life his
tories of the injurious insects, work on the geograph
ical distribution of injurious insects of the United 
States, bibliographic work, investigations it!' api
culture, preparation, of circulars, correspondence, etc., 
and in addition, this year, work has been carried on' 
upon the exhibit of insects for the Paris Exposition.' 

The investigations on the insects from abroad is 
most important. In 1894, a skilled entomologist was 
sen't to Mexico to study the injurious insects 
liable to be introduced from that country into the 
United States; this investigation has been carried on 
continuously nnti! the present time. The results which 
have been obtained bid fair to become of great im
portance to certain sections of the United States. 
The introduction and apparent establishment of tire' 
insect which in Mediterranean countries fertilizes the 
Smyrna fig has heretofore been mentioned, In 1899, an 
assistant was sent to Porto Rico to collect and study 
the injurious insects of that island. Large collection's 
were made' and a report of the trip will be published 
in one of ,the bulletins of the division. The im
portance of the investigations on foreign insects is 
shown by an instance which occurred in the spl'ing of 
1899, when an insect boring into the stems of orange 
trees received in California from Japan, was at once 
recognized by comparison with specimens received 
some time ago from that country, and the hahits of 
which were reported at that time by a temporary agent 
of the division. It was at once determined to be a 
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very dangerous species, and the trees having the insects 
were destroyed. 

Work upon insects damaging forests in the North
western States have been carried on and the re�ult of 
the investigations was that many species new to scienee 
were found, and which were undoubtedly engaged in 
destructive work in the timber of that region. Dr. A. 
D. Hopkins, the expert, made many observations upon 
which may be based practical suggestions which will 
prove of value to lu mbermen. Investigations regard
ing scale insetlts have been carried on both by the 
officials of the department and by State officials. In
ve�tigations were also started in the autumn of 1899 on 
insects as carriers of disease, and the results of the in
vestigation will soon be published, Work on garden 
and greenhouse insects, injurious grasshoppers, and 
insects affecting the tobacco crop have been carried on 
during the last fiscal ye ar, Dr. L. 0, Howard, the en
tomologist of the department, gives an outline in his 
report of the proposed work for the fiscal year of 1900, 
which' includes investigations on the outbreaks of local 
species of grasshoppers, partial exploration of some of 
the suspected permaneut breeding grounds of the 
Rocky Mountain locusts, or Western grasshopper, and 
to carry on the work concerning the establishment of 
the blastophaga in California to fertilize the figs. Dr. 
Howard also mentions the need of investigations in 
the West Indies and the Philippines, and also experi
mental investigations in apiculture. 

. .. ' . 
CHANGES IN THE ASSISTANT COMMISSIONERSHIP. 

By the resignation of Mr, Arthur p, Greeley, Assist
ant-Colllmissioner of Patents (who is to engage in pri
vate business), the Patent Office has lost one of its 
strongest men. His breadth of mind and fairness of 
spirit has done much to advance the interests of the 
inventors of this country. Born at Methuen, Mass., 
of old New England stock, he graduated from Dart
mouth College in 1883. He' was admitted to the bar of 
the District of Columbia in 1887. 

Mr. Greeley's connection with the Patent Office be
gan in 1884, when he was appointed assistant-exam
iner; in 1891 he became print'ipal examiner, arid in 1895 
he became examiner-in-chief-strictly upon merit. 
Commissioner Butterworth requested Mr, Greeley to 
become Assistant-Commissioner' of Patents, which he 
did on May 27, 1897, 

One of the first matters which engaged Mr. Greeley's 
attention after his entrance upon his new duties as 
assistant-commissioner, was the restoration of the rules 
of practice in force prior to 1895, and they were re
stored on June 18, 1897, 

At the time of Mr, Greeley's appointment, the pro
ceedings in the notorious Wedderburn case had already 
been 'begun, and the conduct of the matter was very 
)�rgely, in his hands, and his report of his findings and 
riicommendations in the case, which resulted in the 
Wedderburn disbarment, is generally recognized as of 
great importance. 

Durin'g ,Commissioner Butterworth's long illness, 
Mr. Greeley had entire charge of the Patent Office, and 
administered its affairs to the general satisfaction of 
patent attorneys and their clients. 

A matter of considerable importance which came 
before him,during this period was the question of the 
registration of prints and labels. The registration of 
prints' and labels had practically ceased since 1891, 
through the 'construction placed by the office' upon a 
decision of the Suprerlle Court. Mr. Greeley believing 
that the 'construction' placed on this decision was er
roneous, and recognizing the importance to commercial 
interests of protection of the prints and labels, re
opened the registration in dec'isions rendered in Janu
ary, '1898. The fact that in 1898, 235, and in 1899, 611 
prints and labels, many of them lithographs ofunques
tionable artistic' merit, were registered,' indicates the 
importahce to the busin..�ss interests of the country of 
Mr, Greeley's policy iuthis matter.. , 

Mr. Greeley has, ,both inhis work as Assistant Com
missioner and in llis work as a mE'm ber of the commis
sion to revise the patent and. trademark laws, to which 
he was appointed by the Pl'esidput in 1898, taken great 
interest iri trademarks, and their protection in this 
country and abroad. In 1899, he published a volume 
on foreign patent and tmdemark laws, in which for 
the first time the systems of protection of t'rademarks 
in foreign countries are prE'sented to the American 
public in comparison with the trademark law of this 
counh'Y, 

Perhaps the most important cases which come before 
the Commi'ssioner or Assistant COlllmissioner for de
cision are the interference cases. Mr. Greeley's de
cisions in' these cases have seldom been appealed from" 
and iu but one case out of eleven which have been de
cided by the Conrt of Appeals on appeal from his de
cision, ha� his liecision been reversed. 

We wish Mr. Greeley success in his new undertak
ings. 

The new Assistant COlli missioner of Patents is Mr. 
Walter H, Chamberlain, of Chicago, who was promptly 
nominated by PresidelJt McKfnley, The selection is 
an admirable one, as since his admission to the bar in 
1890 he has made a specialty of patent law. He was 



born in Detroit in 1866, and entered the office of Wells 
W. Ll'ggett, a son of the former Commissioner of Pat
ents. He soon bl'came a well.,known patent lawyer. 

We.understand that Mr. Cham bl'l"lain was appointed 
through the recommendation to the President of the 
Commissioner of Patents. 

..• I". 
SOlliE CHINESE VEGETABLES. 

A thorough in vestigation of the food and ve!!etables 
offered for sale in Chinatown, San FranCisco, IS oeing 
made by Prof. Walter Blasdale of the chemistry de
partment of the Unh-ersity of California, and un
doubtedly many of the vegetaoles can also be obtained 
in the Chinese quart.ers at Ne w York. They form a 
remarkable collection, entirely different from that of 
Caucasians. In fact, the Chinese do not care at all 
for our vegetabies with the exception, perhaps, of 
celery. Many of their common vegetables wou ld form 
an agreeable addition to our own tables as they possess 
qualities of flavor' and nutrition which, in many cases, 
are equal to any of the vegetaoles so common with us. 
"Po kua" which is used for cooldng, is grown both 
for its fibrous pulp and as a food. It is a long gourd
IiI,e vegetable measuring when mature ahout 24 inches 
and is yellowish g)'een in color and contains quantities 
of �ugar and starch and is highly nutritious, but is in
ferior in flavor to the delicate qualities which make 
the squash It desirable vegetable. The young green 
and hairy fruit of the" zit k wa" is a kind of melon 
growing on a vine and is boiled and seasoned like a 
squash. The interior is made up of a white, solid 
flesh, set with rows of white seeds. When mature, 
says The San Francisco Chronicle from which. we de
rive our information, these vegetables. weigh thirty 
pounds, and are covered with an exudate which hard
ens to a white wax. The hairs disappear, and the sur
face is perfectly smooth. This product is useu by the 
Chinese for making a confection, and in this form has 
a taste and flavor as agreeable as many of the glaced 
fruits. The" chu ko " is something like an .ordinary 
potato in starchy content and nutritive valu e, but in 
appearance resembles the beet .. It is the most COlII
mon and valuable of cultivated root crops among t.he 
Chinese, as it holds among them about the same place 
as does the potato with us. Analysis shows it to be a 
dietary article far superior to the potato. It has a 
flavor characteristically Chinese and would probably 
not be esteemed by u s. The root yields excellent 
starch, and is largely employed by the Chinese in mak
ing that commodity. It is grown on s wampy land. 
The" taro " somewhat resembles the last named vege
',able. It is also grown in the Hawaiian Islands. It 
resembles an ordinary red beet whose consistency is 
that of a sweet potato. It has found favor with many 
Atuerican families, and their purchase of the bulb com
prises no inconsiderable part of its sale. It can also 
be used as an ornamental aquatic plant, the roots be
::ng easily started. An extraordinary thing; which 
Das been noticed, is that nearly all of the vegetables 
of Chinese origin ·have a considerable proportion of 
manganese. Prof. Blasdale has found that the green 
color characteristic of manganese was always present 
in a greater or l ess degree upon igniting the ash of the 
Chinese vegetables. The water chestnut or •• ma hai" 
shows the largest quantity. This is a well-known food 
in Chinese quarters. It has a sweet chestnut flavor and 
is juicy and watery in consistency. It has a thick, 
tough brown outer skin. Within it is white, and when 
grated yields qu�ntities of starch. It is eaten either 
raw or boiled. It dol'S ·not resemble the chestnu t  in 
any sense, being a little bulb, and growin� at the bot
tom of a collection of long, marsh grass stems. A con
siderable proportion of Chinese vegetables are pro
duced from swamps. 

The lily bulb called by the Chinese" pak hop " finds 
a large sale, the price ranging from 10 to 20 cents. 
They are sold green and dry and are re�arded as a 
delicacy. The seeds of the lotus which grow largely 
in China are roasted and .�round. They are then 
made into bread and are used largely in soup. They 
are eaten raw, boiled or roasted and are sold in great 
quantities in Chinatown, two variet:es of them being 
obtainable. The Chinese also eat varieties of sweet 
potatoes which are almost like those grown in this 
country. The .. fan ko " or yam bean grow upon a 

fibrous vine which runs along bl'neath the surface of 
the ground. They are covered with a thick yellow 
strin�y bark which peels off and leaves a white fleshy 
interior, firm and swel't tothe taste. Ahove the ground 
the vine bears rounded leaves and white flowers, bulbs 
or beans containing large quantities of starch and cane 
!'iugar, and have a sweet insipid flavor, bnt are n utri
tious. The most poisonous vegetable which the Chinese 
eat is .. ginseng " which contains hydrocyanic acid. It 
is rich in starch and nearly all the proteins is true al
buminoid, and it contains large qnantities of both 
cane and reducing sugar. The roots are about 20 
inches long, 4 inches thick, and weight about 1� 
pounds. They taper at both ends and are curved with 
gray bark. The tlesh is white and sweet and is tra
versed by bundles. It is very starchy and is used 
largely by the Chinese as a source of starch which they 
wake into a kind of tapioca. 

J ,ie.tifi, �meri,a .. 
Beans are the great standby of the Chinese and the 

.. soy bean " is the most important. There are a vast 
variety of other beans and they are boiled, baked, made 
into soup, and are even made into albean cheese. In 
preparing this cheese the beans are soaked in water 
for thirty-six hours. Thl'Y are then reduced to a paste 
and the mass cooked. 'l'his is strained through a 
coarse cloth, thereby llIaking a white flu!d much re
sembling milk and having some of its characteristics. 
A crude salt is added which coagulates and precipi
tates the protein material in this fluid, and the mass 
resulting is kneaded into small square cakes so com
mon on the Chinese grocers. Sauce is also made of 
the beans, and a kind of macaroni, looking very much 
like old-time yellow taffy. Most of the beans are 
sprouted or gf'rminated and are eaten as grl'en vege
tables and in nearly all Chinese groceries may be seen 
bucketsfu l of sprouted beans, the young plants curl
�ng around the kernel. Thev have been soaked in 
water until the hulls were softened and the growth 
started. Watermelon seeds are also commonly eaten, 
and for the variety chiefly used they are boiled for 
thIrty-six hours before they are fit to eat. Purslane is 
extensively used as a pot herb and ginger, both the 
roots and stalks are eaten in great quantities as are 
also several varieties of bamboo sboots. Many of the 
products are imported from China, but most of them 
are now grown along the banks of the Sacramento 
and are brought every morning to the groceries in the 
Chinese quarters of San Francisco. 

.. . I. 
THE PATENT OFFICE EXHIBIT AT THE PARIS EXPO

SITION. 
The Patent Office holds such a unique place in the 

life and activities of Alnerica. that it is only fitting 
that in the closing exposition of the century we should 
be represented by an adequate exhibit of what the 
patent office really means. and the import,ant part that 
it has played in aiding us to surmount the ladder of 
industrial supremacy. The patl'nt office exhibit will 
be in the charge of Principal Examiner Edward Bruce 
Moore, Esq., who sailed on March 29. The exhibi
tion, which will not be large, will be of unusual inter
est, embracing some 208 models, which will reflect the 
inventive genius of Ameri('a. Hl'retofore it has been 
the custom at expositions to show the time-honored 
models of the early inventors; this year, however, a 
new plan has been adopted which bids fair 
to be an immense success. This is to confine the ex
hibit of this year to models representing the basic prin- ' 
ciples of electricity, as applied to the arts, and to com
merce. A special act of Congres!' was necessary to 
allow the models to be removed from the country. 
Delay in legislation resulted in the necessary curtail
ment ·of some of the' e�b.ibits. The early models of 
Edison, Brush, Thomps�n-Houston, Maxim, etc., will 
be most interesting. The first ell'ctric motor of 
Joseph Henry will also be a most important exhibit, 
dating as it does from 1834. The electrical propelling 
machinery of Davenport (1837) is also noteworthy. 
ThE' first printing telegraph invented by Edison in 
1873 will be displayed. The early telephone and phons>, 
graph models will also probably be much sought after. 
The selection of Mr. Moore is· an admirable one, and is 
a compliment to and recognition of his ability. 

• " Ii  • 
11. TRILLOT ON COLOR PHOTOGRAPHY. 

M. Trillot has recently presented to the French Acad
�mic des Science an account of some experiments 
which he has made in the direction of color photogra
phy. Starting from the well-known fact that in a pho
tographic plate the image is formed of a precipitate of 
silver in the amorphous state. whose granules are dis
persed throughout the thickness of the supporting 
film, the experimenter wished to find out whetlier this 
amorphous silver could be transformed into a series of 
superposed films or laminm, and in this case color 
effects would probably be produced by interference. To 
solve the problem it was necessary to find a process for 
d issolving the precipitated silver contained in the film, 
and then to find a reagent which would· precipitate it 
again in the laminated form. It was found impossible 
to treat the image in a liquid bath, as the solvent ill 
this case attacks the image and' carril's away a part of 
the silver; The desired result is obtained by exposing 
the image to certain vapors which act upon tlie silver 
without altering the gelatine. Nitric acid vapor was· 
found to be the best suited for the purpose, and' 
the plate, after. going through a: process of cleaning, 
polishing and hardening,is placl'd in a vessel contain
ing commercial nitric acid. After a few seconds' expo!!
ure to the vapor. the image is seEm to ·diminish, aIid it 
finally disappears entirely, the plate becoming trans
parent and the precipit.atE'd silver being dissolved to a· 
seemingly colloidal state in.the interior of the fiJrn. In 
order to make the image reappear in the· laminated 
state, it is 'exposed to· hydrogen sulphide containing 
water vapor, uponlwhich the image is seen to reappear, 
presenting a metallic appearancE>. By continuiIlg the 
treatment th� outline of the object is distinguished, 
and finally a strong coloration, having "a metallic 
luster, appears on various parts of the image. If the 
treatment is prolonged, thAlIa Ilolors fade out and be-
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come diffused. The process being stopped at the 
proper moment, the plate is dried, and upon examina
tion of the glass or gelatine side by reflected light, a 
polychrOlile image of strong color is perceived. Thl' 
colors on the two faces of the plate are often compli
mentary. seeming to show a dissymmetrical arrange
ment the refiecting structure. These colors are quite 
stable, but change momentarily when exposed to 
moisture. 

Generally speakin�, there is no definite relation be
tween the natural colors of the object and those pro
duced upon the piate by this process, but on the other 
hand, it is possibie to cause a localization of certain 
colors desired, especially where the differl'nt parts of 
the image present considerable variations in thickness, 
and these colors may be made to approach more or 
less to the natural colors of the object. 

To show what may be done by the process, M. Tri!
lot presented several positive plates of the same s u b
ject, in which the colors green, red, and white are 
localized upon the corresponding parts of the image, 
which in this case represent foliage, red tiled roof and 
white walls. It will be sl'en that it is of importance 
to use orthochl'oluatic plates in applying this process. 
M. Trillot is making further experiments, and expects 
to be still more successful in producing a polychrome 
image. 

• •••• 

OUR EXPORTS OF IRON AND STEEL. 
No feature of the marvelous growth of our commercE' 

is more striking than that relating to exports of iron 
an·d steel. The total foreign commerce of the United 
States in. the year jllst ended has for the first time 
crossed the $2,000,000,000 line, and the total ex
ports of the manufacturers of iron and steel have 
for the first time crossed the $100,000,000 line. In 
the calendar year, 1890, the total exports of iron 
and steel amounted to only $27,000.000, but' in 
1899 they were $105,689,645. In the same period the im
portations of manufactures of iron and steel have de
creased with nearly equal rapidity, thl' importations of 
1890 being $44.544,140, while those of 1899 were $15,799,-
206. The striking feature of this rapid growth in our 
importation of manufactures of iron and steel is the 
fact that European countries are taking largely from us 
in these lines, 

In builders' hardware. for instance, the United King
dom took nearly $2,000,000 worth in the year just 
ended, and Germany more than $1,000,000 worth; and 
the exports to the United Kingdom of sewing machines 
were $1,285,609 in 1899, against $806,401 in the preced
ing year, and the t.rade in· the, same line with other: 
countries was also gratifying. For new and ingenious 
machinery the world seems now to be looking to the 
United States. Exports of electrical machinery in
creased from $917,453, in 1897, to $2.523,644 in 1898, and 
$3,143,336 in 1899, and metal working machinery from 
about $4,000,000 in 1897 to nearly $7,000,000 in 1899. 
Railway engines increased from $3,000,000 in 1897 to 
nearly $5,000,000 in 1899; typewriting machines from 
$1,566,916 in 1897 to $2,776,363 in 1899. Such lines of 
machinery as cash registers, laundry machinery, print
ing presses, shoe manufacturing machinery, fire and 
stationary engines show a. marked growth. 

In 1880, the production of pig iron in tons in the 
United States was 3,835,191 tons. The value of iron 
and stl'el manufacturE's exports was $15,422,874, while 
the imports amounted to $63,956,853 in manufactures 
of the same line. Nineteen years later, in the calendar 
year 1899, the pig iron production amounted to 13,620,-
703 tons, while the exports of iron and steel manufac
t ure amounted to $105,68�,645, while the imports in the 
same line shrunk to $15,790,206. 

." ... 

DEATH OF PROF, PEPPER. 
Prof. John Henry Pepper, an author and analytical 

chemist of some distinction and inventor of the so
called Pepper's Ghost, is dead. He was born in 1821. 
and became famous through the illusion known as 
.. Pepper's Ghost, " which was perfected by him from a 
rough model devised by Henry Dirck. By it the re
flection of the figures of the actors behind the scenes 
were thrown upon the stage by a system of mirrors. 
These reflected images had all the semblance, and re
peated all the actions of the living originals, but were, 
of course veritable apparitions. The illusion was a 
great success when tlrst produced and realizl'd $60,000 
i'n six months. The ghosts were exhibited for a long 
time in the London PolytechniC and curious effects 
were wrought with them in various ghostly dramas. 
An· attempt was made to utilize the system for the 
�hostly manifestations in .. Hamlet," .. Macbeth," and 
.. The Cor!olican Brothers," but the plan did not seem 
fo succeed very well on account of. the fact ·that the 
spl'cters though plainly to be seen by the audience 
were invisible, for optical reasons,. to the actors upon 
the stage so that it was almost impossible to sl'cnre 
perfect harmony of action between the shadow and 
the s ubstance. 

••••• 
IT is proposed to build a suspended brid�e at Duluth, 

over the �hip cai:tal, �in:ilar to that o\'er the Seine at 
Rouen. 'l'he city power house is to supply the current. 
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A PERFECTED BURNER FOR INCANDESCENT 
lIIANTLES. 

Coal gas still continues in the contest with its new 
competitors, and it is enabled to maintain its position 
by the use of new burners which furnish more light 
for a smaller consumption. For some time now the 
authorities have had in use in Paris, a new burner with 
incandescent mantles, which increases the power of 
the light. The principle of the Auer mantle is well 
known, and everyone knows that the more the temper
ature of the flame in which it is suspended is increased, 
the brighter the light becomes. With the ordinary 
Bunsen burner, nothi�-li.ke the maximum tempera· 
ture is attained, and the Inixture of air and gas takes 

THE SAINT PAUL, A PERFECTED BURNER FOR 
INCANDESCENT lIIANTLES. 

place under poor conditions; it is not intimate enough, 
and does not yield a homogeneous product. 

In the new burner, the gas is heated befol'e it enters 
the mixing chamber, where it cOllies iu contact with 
the air. Referenct! to the [gure will show how this is 
a('complished. 

. 

A ring, H, is placed around the burner pipe and con· 
nected with it by a small tube. The ring is in a cham

ber, E, having a circle of small holes in its side, and 
Rerving as a wat-ming chamber for heating a metallic 
I'illg, M, enclosed in the tube, G, through which the 
gas passes to the ejector, P. H has a series of small 

holes through w hioh the gas escapes, and, being 
lighted, furnishes heat. When the gas reaches the 

part of the burner where it mixes with the air, which 

enters through the holes, 0 and .D, it has reached a 

temperature which, experiments show, favors the 

homegenity of the' luixtute. It then escapes through 

the conical tube, B, at,.tlnr-'end of which it is lighted 

and makes the mailtle·'incandescent. 
From experiments which have been made with this 

burner, it is found that the flame has a temperature of 
nearly 1800· C., 'which causes 
the incandescent mantle to give 
a much brighter light than it 
does with the :ordinary type of 
burner. In a short time now 
anybody will be at liberty to 
manufacture these burners and 
their price will decrease, so that 
incandescent lighting by gas is 
in a fair way of being more gen
erally used. 

••• 
The Peary Meteorite. 

J (itutifi( �mtri(au. 
informed him, however, that the department had no 
jurisdiction over the meteorite, it being Lieut. Peary's 
personal property, the Navy Department giving him 
perruission only to land it and leave it on the Cob Dock 
until he could dispose of it. We. illustrated the raising 
of this most interesting meteorite from the hold of the 
·'Hope." 'fhe meteorite weighs 200,000 pounds, and it 
is said that Lieut. Peary wishes to obtain $75,000 for it. 

• . e . •  
A Hypo"thetlcal War. 

Our esteemed French contemporary, Le Monde Illu
stre, has recently devoted an entire number to the de-

. scription and iIlustrationol a hypothetical war betw'een 
England, France and Russia. The'conflict is suppos�d 
to take place in the present year, and the results are 
most di�astrous. We feel that a pUblication of this 
kind, even though it is a pure figment of the brain, 
does positive harm by giving people a false idea of 
war, its horrors, the ease with which victories are 
gained-on paper. It is assumed that the eonflict arises 
from an attack by Afghan bands upon a Russian city, 
at the instigation of England and naturally France 
was brought into the contest. The first illustration 
shows the junction of the Russian and French fleet at 
Bizerta, this is followed by ari illustration of the bom
bardment of Marseilles by the English squadron; then 
comes the Franco-Russian fleet passing the" impotent 
Gibraltar," followed by a number of views showing 
naval arid military operations, and realism is given to 
the pages by the insertion of a number of pictures of. 
those who would actually participate in this supposi
tious and unfortunate war. The most objectionable of 
all the pictures, perhaps, because of the evil sugges· 
tion it conveys, is the assassination of Lord Cromer at 
Cairo. The taking of Malta, Is also depicted; battles 
in India and the great naval combat of the combined 
fleets in the English Channel, and finally the landing 
of the troops at Brighton, and, as might be expected, 
the French troops enter London and peace is declared. 
The entire article is couched in Chauvinistic terms and 
is concluded by a map showing the rep

'
artition of the 

world in which Ireland becomes an independent re
public, Gibraltar falls to Spain, Malta to Italy, Cyprus 
to Greece, India becomes independent, and the Philip
pines are given to Japan, although at the time of writ
ing we believe they belong to the United States. 
Africa and Asia are repartitioned and the United 
States seems to have received nothing but Canada, 
while Jamaica is given to Cuba, and Australia becomes 
a new confederation. The 811 bject would be amusing 
were it not. for the sinister purpose which existed in 
the minds of those who conceived and carried out the 
the suggestion and the imflammatory effect such 
publication may have upon the imaginations. of an 
excitable people. 

. '.'. 
A ROPE ARlIIORED ENGINE. 

On other occasions we have referred to the armored 
train which has played so important a part in the 
South African war. Almost the first incident of the 
war was the attack on the armored t.rain near Mafe
king and a similar incident was the memorable fight at 
Chieveley in which Winston Churchill was engaged. 
Col. Baden-Powell and Col. Kekewich, at Mafeking alld 
Kimberley, respectively, have armored trains, which 
have been in almost constant use. As is well known 
railway iron and boiler plates are the usual protection, 
but the locomotive shown in our engraving was 
made safe in an unique manner. Rope mantlets were 
used during the Crimean war and the protection of 
the locomotive by rope may be regarded as a new 
adaptation of the mantlet. The first thought which is 
brought to mind after looking at a picture of this en
gine, is that the work was done by sailors, and this is 
correct for sailors devised the protection for the Colenso 

armored engine. Its appearance is most grotesque, 
looking not unlike a gigantic French poodle dog. It 
has been found that the rope protection is a most 
adruirable one, alt.hough no very full details have been 
forwarded of the construction. It is probable that the 
engine is run entirely by bell signals, the engineer and 
fireman being entirely protected. 

• • • •  
A NON -REFILLABLE BOTTLE • 

A new forlll of bottle has been patented by Joseph 
Goodman, of New Haven, Conn., which is,inexpensive, 
and which is designed to prevent refilling after the 
contents have been poured out. The illustrations are 
sectional side elevations, showing the bottle upright 
and tilted. 

The bottle is formed with a lShort neck, upon which 
an extension is secured, provided with an apertured 
partition which divides the extension into an upper 
and lower compartment. 

The npper compartment receives the stopper or 
cork; the lower compartment a valve-cage, the bottom 
of which is formed with a flange; locking with a flange 

NON-REFILLABLE BOTTLE. 

on the extension. The cage consists of a hollow, aper
tured cylinder above the flange. The cylinder is sur
mounted by a hollow cone closed by a baffle-plate, F, 
and forllled with a base having an annular shoulder at 
its junction with the cy linder. 

A ball-valve Illoves within the hollow cylinder, closes 
the neck when the bottle is in an upright position, and 
fits on the annular shoulder of the cone when the bottle 
is tilted. A locking-ball in the cage bearing on the 
annular shoulder holds the valve to its seat when the 
bottle is in vertical position, and rolls into the hollow 
cone when the bottle is inverted . 

The anang-ement of the apertured partition and the 
baffle-plate, F, prevents tht! introduction of a wire to 
unseat the ball-valve in attempting,to refill the bottle; 
for the baffle-plate will deflect the wire sidewise. The 
ball-valve is to be made sufficiently light to float in 
liquid. If glass be the material used, the interior will 
be hollowed, so that the bottle cannot be filled under a 
vacuum. When the bottle is held in a horizontal 
position the locking-ball will roll down the sides oLthe 
hollow cone to seat the ball-valve. 

------•• -1.-1 • .-.-•... -----
Acetylene Cor Autoears. 

(Archiv. Post Tele. 11. pp_555-568, 12, pp. 602-612, 
Jnue, 1899.)-The author predicts, says Science Ab
stracts, when safe methods of generating and storing 
acetylene have been discovered it will displace petrol 
as the explosive agent in motor-cal' engines. Acety
lene explodes best when mixed with 12 parts of air, 
whereas the best proportion for coal gas is 6 parts of 

air. The'fuel foJ' 10 horse power 
for 100 hours, which in a Ser
pollet generator occupies 4 cubic 
UJeters, and in a petrol motor 316 
cubic deciUJeters, only requires 
300 cubic decimeters in an acety
lene engine. Moreover, acety
lene is more cleanly and smells 
less. Ravel has experimentally 
found that the efficencyof acety
lene is two and a half times as 
great as that of ordinary coal gas, 
but he concludes that a type of 
gas engine suitable for it has yet 
to be found. Claude and Hesse 
have shown that, under a pres
sure of 12 kilogrammes per square 
centimeter, 1 liter of acetylene 
will absorb no less than 300 liters 
of acetylene, all of which it will 
give off again upon lowering the 
pressure. 

. ..... 

The great meteorite which 
Lieut. Peary brought back from 
his last expedition still remains 
on the Cob Dock of the Brook 
lyn Navy Yard. It is the largest 
in the world, and Li!:ut. Peary 
has been trying to dispose of it 
to some museum. Rear·Admiral 
Philip, commandant of the yard, 
desired to place the meteorite on 
exhibition near the guns taken 
from the Spanish during the late 
war, and he applied to the Secre
tary of the Navy for permis
sion to do so. The Secretary .A ROPE ARlIIORED ENGINE ON THE COLEN SO LINE IN NATAL. 

THE Paris Exposition will be 
commemorated by an issue of 
French stamps which will be 
sold beginning on the opening 
day • 
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A PROBLEM IN SHIP PROPULSION. 

It would seem as thoug b o u r  fri ends across the bor
der were determined to find some method of sh ip pro
pulsion radically different from that by which the rest 
of the world seems content to dl'ive its vessels_ It is not 
so many months ago that the Knapp roller boat was 
very much in the p u blic eye by virtue of the attempts 
of its inventor, alike amb itious and novel, to replace 

DUMP AT THETFORD, CANADA. 

the ord inary type of ship with a huge cylind rical ves
sel , whose progress should be i n  d irection at right 
angles to its longit udinal axis, and which should be 

trundled over the waves in lU uch the same way as a 
barrel is rolled through the streets. Hitherto the roll
ing has been confined to more or less sheltered watel's, 
although the inventor promises that before long fre i ght 
and passengers will be rolled from New York to 
Queenstown and Liverpool. 

We now present a couple of illustrations of another 
Canadian idea of ship propulsion, in which the h ull, or 
a considerable part of it, instead of rolling, revolves. It 
is being built at Toronto for a syndicate of gentlemen 
in that city, who presumably expect to find advan tages 
in their new device which cannot be realized in an y ex

isting type of boat, or otherwise. The vessel consists 
of a cigar-shaped, steel hull, which is encircled for 
about a third of its length by an outer revolving cyl
inder. The cigar-shaped portion of the vessel contains 

the motive power and the crew, and the outer cyl inder, 
w h ich serves as a propel ler, is provided with p roject
in g metal plates which are wound helically around it in 
the form shown in the illustration_ The outer cylinder 
revolves upon t i re inner cylinder, friction being re
duced by interposing careful constructed roller bearings. 
It is driven through a gear wheel, 12 inches in diameter, 
which works in a water-tight case and engages a circu
lar rack formed upon the inner face of the ou te r cyl i n
der. The vessel is d l' i ven by a four-horse power gaso
line engine. In order to prevent any rotary movement 
of the inner cyl i nder, it is provided wit.h a keel whieh 
is about 12 inches i n  depth and is  hung below the ves
sel in the lUanner as shown. The keel is also intended 
to prevent the vessel from making leeway. The shal
low depth of the keel, and the fact that it weighs only 
about 125 pounds, will render it difficult to keep the 
boat on an even keel, aud it  has been suggested that a 
deeper keel , carrying a ci gar-shaped weight, somet hing 
after the fashion of the bulb-keel I'acing yacht, would 
give better results. I n  add ition to the accolll lllodation 
within the hull there is a deck at each end of the boat 
which is protected from the wash of th e water by flar
ing coamings, connection irom one deck to another be
i n g  had by means of a bridge which extends 
above the revolvin g cylinder. The boat has 
recently been completed at the shops of 
Walter Dean, boat builder, Toronto, and its 
trials are d ue to take place early in Apri l . 

.. 4 . ' " 
D u t y  on Nat ural Gas Refu nded. 

j'titutifit !lUtritlulc 
THE ASBESTOS MINES AT THETFORD, CANADA. 

BY L. P. GRATACAP. 

The asbestos prod ucts of the world are principally 
furnished from mines in Canada, and of prime import
ance among these are the large and importan t qnar
ries at Thetford, Pro vince of Quebec, Canada_ Here 
are three large companies whose properties embrace 
many acres in the Cambrian areas of the region, be· 

DERRICKS AT THE ASBESTOS MINE. 

tween the valleys of the St. Francis and Chand iere 

Ri vers. T h e  Ill i n i n g  grounds both at Thetford, and 
Black Lake t welve miles south, are situated in a grou p 
or range of lo w hills penetraterl by the Quebec Central 
Railroad by whose instrumentality they have been 
brought into commercial usefulness. 

The matrix rock of asbestos is here serpentine, and 
the asbestos is a silky, fibrous form of this mineral, usu
ally  designated by minerologists as chrysotile. It oc
curs in vei ns; seldom in their m axim u lll dev elopment 
over three inches w ide, occasionally six, and far more 

. 

1880. 1 800. 1896. 
PRODUCTIO!i OF CANADIAN ASBESTOS. 

commonly one inch. I t  is recogn ized instantly by the 

sheen and luster of its surface_ These veins traverse 
t he dark serpentine rocks in varying d irections, and the 
excavations made in this hilly country to reach these 
valuab le skeins of mineral t h read are very extensive. 

A view i nto t he dark cavernous p its, now formed 

into one colossa l opening in the Bell Compan y's work
ings, through the removal of their separating walls, is 
extremely picturesque_ The pits vary from 100 to 150 
feet in dept h, and the cliff" fro wning above them are 
sprinkled with derricks along w hose steel cables, as 
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they descend into the pits, run the s waying carriages 
bringing up their cradles of stone which are dumped 
into wai ting cars, and carried to the separators, crush
ers and dump . The scene on the floor of the pit is 
fuU of action, and gangs of wOI'kmen at various points 
are blasting, ham mering, or prying open the ledges, 
and exposing new surfaces of the serpentine. 

The production of asbestos from this source, viz. , 

ASBESTOS MINES AT THETFORD, CANADA. 

ch rysotile, has greatly increased since its first d i 8covery, 
and has now attained the dimensions of a valuable in
dustry. In 1890, the outpu t  was surprisingly great, and 
has exceeded all previous or subsequent years. The 
accom pan y i ng d iagram i l l u strates very graphically the 
fluctuations and course of asbestos mining in Canada . 
It is taken from the Geological Survey of Canada for 
1896. The solid line sho ws the prod uction in ton s , 
the broken dash line the varying value of the prod u ct , 
the dotted line average value per ton, the dot and dash 
line the exports, average value per ton . 

The money value of this m aterial is not inconsider
able. For the years from 1880 to 1896 the following 
table shows the -total values for Canada. 

TODs. Value. 
1880. . . . .  . . . . . . . .  . . . . . . _ _  . . . . .  . . . .  . . . . . . . . 380 $24,700 

1881 . . . . . . .  . . .  _ . . . . .  . . . . . . . . . . . . . . . . . . . . .  540 35,100 
1882 . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . .  . . . . 810 52.650 
1883 . . . . . . . . . . . . . _ _  . . . . .  . . . . . . . .  . . . .  . . . . . . . .  955 68,750 
1884 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1. 141 75.097 

1885 . . . . . _ . . . . . . . . . . . . . _ . _  . . . . . . . . . . . . . . . 2,440 142.441 
1886 . . . . . . . . . . . . . . . . . _ . . . _ .  . . .  . .  . .  . .  . . . . . . . . 3,458 006.251 
1887 . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . .  . .  . .  4,619 226,976 
1888 . . . .  . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . .  4,404 255,007 
1889 . . . . . . . . . . . . . . _ . . . . . . . .  . .  . . . . .  . .  . . . .  6, 113 426,554 
1890 . . . . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . .  9,860 1,260,240 
1891 . . . . . . . . . _ . . . . . . . . . . . . . _ . . . . . . . . _ . . . . . . 9,279 999,878 
1892 . . . . . . . . . . . . . . _ _  . . . .  . .  . .  . .  . . . . . .  . . . . . .  6,082 390,462 
1893 . . . . . . . . ; . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,331 310.11S6 

1894. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,630 420.825 
1895 . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.756 388,115 

1896 . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . .  12,250 429,856 
There are three grades of asbestos, and of these the 

second is the most abundantly prod uced. Much of the 
floor of the Thetford mines, which is now being deep
ened, yields a poorer q uality than the cliffs or sides _ 
The best grades have been found below the surfacp 
The surface specimens are barsh and asperated . TId, 
is  the result o f  losing water ; in the case o f  the Thet
ford mines, fro m  forest fires, and iIi the Black Lake 
d istrict frolll bakin� i n  the vicinity of the many igneous 
dikes which have entered the serpentine. and pre
sumably calcined the chrysotile_ As is well known, 
the water carried in the asbestos imparts the del icate 
texture, and when this is d riven off by heat, tile fibers 
become hat'd , brittle, and coarse. 

The Treasury Department has refu nde.l 
$21, 814. 50 which had been collected at De
t roit from one concern as duty .. on nat ural 
gas brought into Detroit from the Canadian 
gas fields_ The duty was levied at 10 per 
cent ad valorem as an "u nen u l1Ierated ra w 
or manufa�tured article_ " The refund 

REVOLVING BOAT AS COMt'LETED, SHOWING THE KEEL AND 
CONNECTING BRIDGE . 

The vei ns  are sharply separable from the 
inclosing serpentine, and a b low of a ham
mer will detach the adhering rock on either 
side, liberating the lustrous bar of delicate 
mineral silk, which, . soft and silken in its 
separate fibers. resists compression in the di
rection of their lengths. These bars are 
hackled and converted into wool y-like knots 
which are afterward carded and spun into 
asbestos thread. The treatment of the 
second and third grade asbestos varies some
what from that of the first quality, and the 
final discharge of the jig ·sieved fragments 

was based on a decision of the United 
States Supreme Court on another case 
in which the court held that natural 
gas could only be classified as crud e 
bitumen. The only tariff fi xed on this 
article being $ 1 . 50 a ton, it was i m pos
sible to levy an tax on the gas. 

• • •  
AlDerlcan LocolDotives I n  GerlDany. 

'l'be Prussian Minister of Railways 
has expressed a favol'able opinion of 
the American locomotives that  h ave 
been tried in Bavaria. He says : 
"Notwithstanding thei r fau l t less con
struction, they cost considerably less 
than locomotives of s imilar style of 
Pruss ian make." TORONTO REVOLVING !lOAT DURING CONSTRUOTION. 

meets the discerning inspection of 

small boys who pick out useful mate
rial , which is again worked over. 
Much of the water-saturated material 
is dried in ovens_ 

The serpentine area is a disjoil1ted 
or irregular succession of these ranges, 
or hill groups in which serpentine is 
found, extending from Oxford to;Gaspe . 
The Thetford and Black Pond dis
tricts have proved the lUOSt product
ive, thou�h prospecting. continues in 
other

· 
sections, and recently some in

vestigation in the Ottawa district has 
raised the hope of opening profitabl e  
mining in this new field. The de
velopment of these veins of fibrous 
I)erpentine is obscure. T hey have 
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been regarded as veins of segregation, a most un
l ikely, almost inconceivable origin,  and Prof. G. P. 
Merril l  has suggested that they represen t  a sort of 
" pulling out " action, whereby the serpentine has been 
drawn out into these mineral threads. The serpentine 
is  clearly an altetation product, and is doubtless formed 
from the change of diorite, an intrusive rock com posed 
of t ircl i n ic feldspar and horn blende, with possibly a 
l a rge ad lu ixture of chrysolite (ol ivine). This rock has 
been i n vaded by later dikes of white granulite or 
granite, much of which I saw at Thetford, w here the 
a�8ociation of the chrysotile or asbestos with this later 
in trusive has been commonly observed. That there is 
any causal con nection seems doubtful. The asbestos 
m ay, I th ink, be regarded as the alteration of previous 
seams of fibrous hornblende, retaining the position of 
the antecedent mineral ; and these fibrous h ornblende 
separations have themselves been formed by move
ments in the original pasty or semi-consolidated (crys
tali zed) d iorite. 

Great dumps resembling smal l h i l ls are pushed out
ward i nto the lowland to the west of the village of 
Thetford, and when, as in some cases, the availab le 
area is dis'lppearing for mining, the dumps, which sti l l  
retain a great quantity of asbestos o f  t h e  smaller amI 
poorer grades, may be worked over, and will furn ish 
employment for years. 

The price of asbestos has declined, pattly owing to 
i mproved methods of preparation,  increased produc
tion, and competition. A further use for some of the 
less marketable grades of asbestos has been discovered 
in its adapta,bility to form a .. holder " in cement, in  
place of hair. This use now consumes a large quan
tity. 

The mines are worked by French workmen, and this 
desolate and lonely spot of rugged h ills, distinguished 
l ,y t he one long, straggling street of hum ble white 
hO I l�es, the white spire of the church , the broken hill  
cO ll utry around the excavations, and its vi vacious 
population forms a curious picture, and 
leaves oJ'l the visitor a series of strange and 
interesting impressions. 

.. f e  • •  
THE EXPIRATION OF THE EDISON AMERI

CAN THREE-WIRE PATENT. 

\.£ o r r e s p o n il ence . 

Bal a nced Cant ilever Crane. 

To the Editor of the SCIEN'l'IFIC AMERICAN : 

In your descri ption of the . ,  Electric Balanced Canti
lever Crane," page 85 of SCIENTIFIC AMERICAN, Febru
ary 10, 1900, you do not state why, w hen the load is at 
either end of the crane, the whole machine does not 
topple over. I am a regular purchaser of the SCIEN
TIFIC A MERICAN and as this is the first question 1 have 
asked you I trust you wi ll see fit to answer. The ques
tion is : "Vhy, when t he load is at the end of the 
balanced caut i lever crane, does not the entire m a
chine topple over in that d irection ? 

FRANK 1. GIVEN. 
Hil lsboro, N. M., February 20, 1900. 
[Replying to the appended inqu iry of Mr. Frank 1. 

Given.  
The reason the canti lever does not topple over when 

the load is at either end of the crane is  that the ma
chine itself has stabi l i ty enough to prevent this ; L e. , 
when the load is at the  extreme end of the cantilever 
the center of gravity of the whole machine plus the 
load is sti l l  qu ite a d istan ce ins ide of the base or pier 
of the mach ine. The tendency to topple over is further 
counteracted by the t raveling counterweight which is 
attached to the t rol ley moving line and which travels 
on a track immediately above the trol ley track. This 
cou nterweight is so placed that i t  moves fro lll the cen
ter toward one end of the can tilever at the Rame time 
and at the sallie speed as the trolley with  the load 
travels toward the opposi te end of the cantilever. 

A further leverage is obtained in the case of heavy 
loads by adding to the counterweight, and by also 
placing it half  way out on the arm of· the canti lever 
when the trolley is at the center, thereby causing the 
cou nterweight to be at the extrelne end of the canti-
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firers, and sixteen 6-inch guns. Does this not seeUl 
rather light when we consider that the new Japanese 
cruisers of 9,750 tons displacement (2, 300 tons less than 
the " Cal ifornia " class) are only inferior in gun power 
by two 6-inch guns. 

Why not build ships of the " Bendetto Brin " type of 
the Ital ian navy ? Her speed of 21 knots is greater than 
that of the cruisers " Rossia," . .  Rurik," " Bisillarck," 
" New York," " D upuy de L6me,"  which range from 
19 to 21 knots in speed, and equal to the new armored 
cruisers of the " Cressy" and "Montcalm" classes of the 
English and Fl'en0h na.vies. The , .  Brin's " armament 
of four 12-inch B. L.t four 8-inch R. F. , twelve 6-i nch 
R. F. is  superior to that of the British . •  Canopus " by 
fOll l' 8-inch R. F. The armor is the same in  th ickness 
as the " Canopus ," but excels it in quality (being 
Kruppized) and speed about 272: knots greater. To 
sum up the strong points of this magnificent ship, we 
find (1) her armament is greater than that of any war
ship yet designed. 2. Armor equal to that of the 
average battleship. 3. A speed equal to that of the 
majority of armored cruisers. 4. Large bunker capac
ity of 2, 000 tons. The cost of our new cruisers is 
l imited to $4,000, 000. Ships of the " Bl' i n " class could 
easily be bui l t  for that sum. The " Maine," though 
designed for an armored cruiser, was, for all purposes, a 
battleship. No armored cruiser and few battleships 
could engage the " Brin " type of ship with any hope 
of success. ROBERT F. WOOD. 

New York, March 14, 1900. 

The Excavations oC Ur. 

An expedition is now being formed to excavate Ur, 
and it wi l l  be under the direction of Dr. E. J. Banks, 
who was recently United States Consul at Bagdad. 
The work wil l  be undertaken for the benefit of the 
Smithsonian Insti tution. Ur lies half way bet ween 
the ruins of Babylon on the Persian Gulf, says The 
Outlook, and is six mi les south of the River Euphrates. 

Ur was a great city long before the time of 
Abraham, and according to the book of 
Genesis, Abraham was born there as was 
also Sarah. The Hebrew people emigrated 
from UI' to Syria. The great temple Gish
shi r-gal, the home of Sin, or the moon god, 

. is the best preserved of any of the speci
mens of Babylonian architecture which sti l l  
stand. The British consul, Mr.  Taylor, 
made some excavations a half century ago 
resulting i n  the discovery of the i nscrip
tions of the King Nalonidus which speak 
of the crown prince the Belshazzar of the 
Bible. The most modern town i n  Baby
lon is N asaria and i t  is  on Iy half a mile a way 
from the ruins, and the inhabitants are be-

On thil 20th of March the patent No. 274,-
290 issued on March 20, 1883, to T. A. Edi
son, expired by limitation .  This i s  the funda
mental American patent  corresponding to 
the famous Hopkinson patent in England 
for three, five, or m ulti-wire systems, with 
any n umber of cond uctors, and which was 
regarded as a patent of the greatest possible 
value. It was a strongly drawn patent, show
ing that  the inventor had an inkling of the 
condi tions which would exist d uring the 
l i fe of the patent, the drawings showing 
several modified arrangelllents for bal -

'-__________ -L._-L.._-L.._-L.. ______________ ,((. ginning to dig bricks from them, destroying 

ancing which have s ince been either used 
or proposed, such as the use of the storage hat
tery and the third brush on a cOlll mutator delivering 
from its positive and negative ends the full voltage 
between the outer conductors . The patent claims 
strongly the com pensating cond uctor or conductors in 
the fol lowing words : " What I claim is  a system of 
electrical distrib utiou having translating devices ar
ranged in multiple series, the compensating conductor 
or conductors connecting the frans lation-circuits ' with 
the source of energy substantially as and for the pur
pose set forth ."  Owing to the general i nterest of this 
patent, we give a short description of the three-wire 
system taken from " Experimental Science." 

In the three- wire &ystelll a saving  of 25 per cent in 
copper is made. T wo dynamos, Dl D2, are required. 
The negative terminal of dynamo, Dl, is connected with 
the pos itive terminal of the dynamo, D·, by the 
Wire, a. These conductors are connected with the two 
dynamos as fo llows : Cond uctor, b, is connected with 
the positive brush of dynamo, Dl ; conductor, c, is con
nected with the w i re, a, and conductor, d, is connected 
with the negative brush of dynamo, D2, a number of 
lamps, L, are connected with the conductors, b, c, and 
lamps, L\ are connected with the conductor, c. d. 
The central conductor, c, acts as a return for the first 
dynamo and a lead for the second d ynamo. When the 
number of lamps between the conductors, b, C, and 
c, d, i/S equal, no current  passes along the conductor, 
c, either from or toward the lamps or dynalllos , and 
under these circumstances the conductor, c, might be 
disconnected from the dynamos without iu any way 
affectin g  the results ; but when the two groups of 
lamps differ in  number, the difference of current will 
be carried by the central or compensati ng conductor. 

When two dynamos are combined on this plan, these 
conductors take the place of four  connected up ac
cording to the two-wire system. 

• • • 
ACCORDING to The Engineer the daily total of water 

supplied to London during last November was 201 ,281,-
664 gallons for a populatIOn estimated at 6,015 ,144, rep
resenting a daily consumption per head of 33 '46 gal
l ons. "· A large precentage of the water was obtained 
froUl the Thames. 

EDISON THREE-WIRE SYSTEM. 

lever when the trolley itsel f is half way out  toward the 
other end. -W. F. ] 

• • • • •  
Ship Propulsion by Liquid Air. 

To the Editor of the SCIENTIFIC AMERICAN : 
Having read the interesting article on Liquid Air by 

Hudson Maxim, i n  your issue of March 17, it seems to 
m e  that h e  has not fully considered the subject. He 
says, in  the first place, " it would require boilers for 
the evaporation of liquid air, "  his only ground for this 
assumption being that i t  now is  necessary to have 
boi lers and furnaces for the boil ing of water ; but 
water boils at 212° and air at -340°, and while water 
has no tension until a temperature of 212° is reached , 
liquiLl air confined is at the temperature of surrounding 
matter and at 60° has a tension of  3, 000 pounds. If 
l iquid air were to be used at a teusion of 250 pounds 
nothing would be needed to heat the air ; on the con
trary, i t  would have to be cooled to avoid a much 
greater pressure. Mr. Maxim also says that " liquid a ir  
cannot be re-condensed l ike water, " which is true, but 
it may be recondensed by using other means of con 
densation, a n d  instead o f  40,000 tons o f  liquid a i r  being 
required to  propel the  S. S. " Teutonic " across the 
Atlantic five tons will be sufficient if  re-condensed. It 
is  unfortunate that such claims have been put forward 
by the promoters of l iquid air enterprises, who have no 
method of ut i l izi n g  the same except by exhausting it, 
and consequently wasting it. B ut the subject of con
densing and re-using it and other expansive gases for 
motive power is  being careful l y  i nvestigated and a 
point has been reached and we may be safe i n  predict
ing that the operation of a h igh-pressure condensing 
gas engine will  realize the expectations which Mr. 
Maxim now derides. GEORGE H. GILLETTE. 

New York, March 2(1. 1900. 
... . . . 

The New U nited States Cru isers of the " California" 
Type. 

TL) the Editor of the SCIENTIFIC AMERICAN : 
I beg to make a few suggestions in reference to the 

new armored cruisers of the " California " class I 
understand that they are to be about 12,000 tons, a 
speed of 22 knots, an armament of four 8-inch rapid-

the tablets and defacing ' the inscri ptions. 
The present appearance of Ur is that of t h ree 
stories of an ancieut temple rising 70 feet 

above to plain ; surrounding the temple is a group of 
mounds half a mile in diameter. The ruin of the c i ty  
is called, in the Bible, Ur  of  the Chaldeans. The esti
mated amoun t  required for the complete excavat ion 
of Ur i n  two years is $50,01)0. 

. ' . '  . 
The Use of the Divining Rod In the Search 1'01' 

W ater. 

At last the divining rod is  to be scientifically investi
gated. A cOlIl mission has been appointed i n  France to 
study all apparatus and methods employed by sor
cerers, water seers, and wizards, who use the 
divining rod, mineral rod, exploring pendulu ms, 
hydroscopic compasses, and the other instru men ts 
which go by a host of other fanci ful  names. 
The French engineer, M. Brothier de Rolliere, is 
the president of the commission.  He will  pro
cure divining rods of all kinds, including books, re
views, journals, reports of experiments, together w i th 
the names and addresses of the inventors of the alleged 
devices. All the facts and docu ments Illay be sent  to 
M. de Rolliere, .care of Cosmos, 8 Rue Fran'fois Premier, 
Paris, France. It is. to be hoped that the findings of th i s  
com mission will ,  once for al l ,  settle the question of  the  
divining rod, not on ly  for the  discovery of water, but  
also minerals. In England, particu iarly, the wat"r 
diviner pl ies his l ucrative profession without legal in 
terference, and, strange to  say, his  dupes are often 
town authorities. 'f ile whole business is akin to that 
of fortune teller, the spiritualist, or any other charlatan , 
and i t  is strange that the exponents of such systems are 
allowed to openly  pursue their avocations undisturbed 
by fear of prosecution. At present  the victims are the 
only ones punished. 

----------__ .�' �.H' __ .-----------
The Estate of an I nventor. 

That inventors very often leave large estates is 
show n  by the fact that Prof. D. E. Hughes, F. R. S. , 
the inventor of the Hughes printing telegraph and 
other important electrical appliances, left an estate 
valued at $2, 365. 000. The greater part of it was left to 
hospitals in London. A considerable sl1m was also 
left to various scipntific i nstitutions, The hospitals 
will receive about $2,000,000. 
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Science Note •• 

The German army authorities are now experiment
ing on a cotton stuff as a material for balloons. It is 
treated with rubber before being used. The fabric is 
said to have great strength, and is better than silk 
which is apt to generate electricity. 

A consignment of vegetables grow n  on the farms of 
the Cuban Industrial Relief Commission have arrived 
and they have met with high favor. The potatoes are 
said to be superior to the best Bermudas as they have 
not the i nsipid -sweetness of the Bermudas and are 
more mealy. 

Unvu lcanized India rubber is by no means water
proof. Rolled plates of rubber were found to. be capa
ble of taking up in two hours from 8 to 35 per cent of 
water at 60° centigrade, the absorption i nCl'easing with 
the degree of compression, and a piece of best Para 
rubber kept nnder the water at 50° was nothing but a 
mass of slime in two months. 

In an English contem porary we ' lind the following 
advertisement of a shooting 'school : " 40 acres in ex
tent. Gun fitting a specialty. Instructions in the art 
of shooting. Patent try guns and targets. Most re
al istic coverts. Practice at driven birds, high pheas
ants, etc. Any n umber of sportsmen can be accom
modated. Experienced gun fitters and instructors al
ways in attendance." 

The way in which the Ind ians made soapstone dishes 
is said to be as follows : With a hard implement, prob- : 
ably a flint, they cut a circle on the stone which was 
to become a dish and then chi pped away and down on 
the circutnference of this . .  They then fashioned the 
outside to the shape they desired, wh i le it was sti l l  at
tached to the rock itself. Final ly, they split it off at 
the bottom and hollowed it out, and the dish was com
pleted. 

Gas liquor has been turned to a very useful account 
at Cuzzies, in  :France. Beet root would not grow in 
the fields because they had become. infested with a 
beet root p arasite, but  .with one application of the gas 
liquor 15 tons of beet root per acre, with 14 per cent of 
sugar, four splendid crops of cereals were obtained, 
and i n  another set of trials using gas liquor only, foul' 
successful crops of more than 24 tons to the acre and a 
fifth of over 16 tons were secured. 

The New York Times wil l  publish an American news
paper on the grounds of the Paris Exposition. It will 
appear i n  its usual form and will  be printed on a large, 
latest improved web-perfecting press and a complete 
printing office, including a battery of type-sett ing ma
chines, wil l  be installed in the center of the American 
Annex to tke Build ing  of Li beral Arts and Mechanical 
mdustries. It will be gratui tously distributed at the 
place of production and it  will be the only paper pub
l ished on the Exposition grounds. 

M. Ach, in the Zeitschr Instrumentenk, describes an 
interesting apparatus for the registration of vertical 
moven:ients. The vertical motions of the center of 
gravity of a ship at sea are recorded photographically 
by means of an aneroid barometer carrying a mirror 
i no;stead of a pointer. The limit of accuracy of the rec
ords obtained is about 1 m. ,  which correspunds to an 
ordinate of about 2 I1l1n . on the curve. Greater ac
curacy can be obtained by using a micrometric eye 
piece. The apparatus is suspended by a double car
dani  suspension.  

T h e  project for building a new faQade to the cathe
d ral of M i lan which has been at the point  of execution 
fOt· fourteen years, is receiving so m uch opposition that 
it  i,s not impossible that it may be abandoned. The 
old faQade struck a discOt'dant note, bur. many of its 
details were very fine. As the bequest which was to 
pay very largely the cost of the construction of the 
fayade was to revert to the great hospital at Milan if 
the construction was not begun within a certain time, 
it is probable that the Milanese public will  not regard 
the los8 of a new faga de a very serious matter. 

An ingenious arrangement to prevent over-crowding 
of both elevators or stairways is in  use in the offices of 
the International Correspondence School, Scranton, 
Pa. The time of enter ing and leaving the building is 
regulated by clocks on each of the five floors. On the 
lower floors the clocks are set correctly but on the up
per floors they are a few minutes slow so that the em
ployes on the lower floors are at their works before 
those on the upper floors are due and of course those 
on the upper floors do not leave their desks until sev
eral minutes later, thus avoiding all confusion. 

It is possible that S ierra Leone will be a good source 
of supply for India rubber. The native col lectors i n  
t.heir endeavor t o  increase t h e  yield o f  rubber are now 
frequently bleeding the roots of the t ree as wel l as the 
body. This is said to be fatal to them, and at the same 
time the rubber gathered from this source is of inferior 
quality. It i s suggested that this in feriOl: root rubber 
sbould be I'efused altogether by buyers in the local mar
ket and i n  tllrn by the foreign lllarket�, in order to pre
vent the destruction of the forests. Unfortunately the 
demand for raw rllbber prevents th i s  bei ng dom-. 'fhe 
government and officials are fostering a plan for plant
ing rubber trees and vines in the colony. 

Engineerlll&' Note •• 
It is proposed to establish Chinese commercial schools 

in England which would be assisted by the govern
ment, and which would train young men for service in 
the Chinese export trade. 

Plans for the reclamation of the meadows near 
Newark,  N. J. , are being considered, and thirteen 
plans were submitted. The plans were sent in by ex
perts and engineers from all parts of the country. 

The power plant of the Paria Exposition has a chim
ney 289 feet high, 26 feet is below the surface of the 
ground and 263 feet is above the ground. The foundation 
rests upon an oak piling capped with a concrete block 
59 feet in diameter and 5 feet thick. Upon this is built 
a truncated cone of masonry 54 feet in  d iameter at the 
base and 42 feet in  diameter at the top, and 18 feet 6 
inches high. Into the hollow space in Us interior 
opens the tunnels conveying the smoke and gases 
from the various boiler plants. Above the  grou nd 
line, the chimney consists of a pedestal 52 � feet high, 
a shaft 177 feet high and a capital 33 feet h igh . The 
chimney i s  built of white brick ornamented wi th bands, 
lozenges, crosses, etc. , in  red, black and enameled brick. 
On the whole the smokestack is most excellent fl'om an 
architectural point of view. ' 

. 

The New York and Ottawa Railroad wil l  be com
pleted during the present year, and wi ll be one' of ' the 
most important routes between the Ull ited States and 
Canada. This road now ru ns frOiD Corn wall to Ottawa 
I,about 57 "wiles) .  and frou'J Hogansburg to Tupper Lake

' 

(about 65 mi les), and the i nten tion is to extend it 60 
miles to North Creek, and there connect with the Dela
ware and H udson and New York Central at Al bany. 
This line gi ves a direct con nection from' Ottawa to New 
York, Boston, Saratoga, Adirondacks, Lake Cham
plain, Massena (where m i l l ions are being spent in mak
ing a canal from the St. Lawrence to Grass Ri ver), and 
other points. The run from Ottawa to New York will  
be made i n  about ten hours-one and one-half hours 
less than the time from Montreal to New York. The 
placing of the north western portion of New York, 
Massachusetts, and Connecticut in  such close touch 
'with the Dominion, especially with the Province of 
Ontario, cannot but produce good results to both 
countries and largely increase the trade between the 
United States and Canada. 

Consul General Mason, of Berlin, under date of 
February 13, 1900, sends the fol lowing translation from 
the Frii.n kische Curier, N uremberg, February 6, 1900 : 

The Bavarian State Rai lway Administration has 
addressed a letter to the locomotive manufacturers, 
Maffei & Krauss, at Munich-from whom it has received 
heretofore its entire supply of locomotives, and who 
have been naturally surprised by the order for locomo
tives from America-stating that these machines are 
imported from Philadelphia solely for the purpose of 
enabling the many details of construction wherein they 
differ from German locomotives to be studied, and, so 
far as !Day seem advantageous, adopted in  the future 
construction of engines for the Bavarian State rail
ways ; for the new.ly imported machines show, as the 
general direction further explains, in many respects 
important variations from the construction which is 
usual in Germany, especiall-y in respect to the boiler, 
cylinders, and frame construction, d i mensions of the 
axles, valves and valve gearing, the couplings and 
buffel's, w h i le, on the other hand, other parts are not 
as carefully worked out as i s  customary i n  German 
locomotives. The general d i rection wi l l ,  therefore, give 
the Bavarian locomotive b u i lllers fu l l  opportunity to 
famil iarize themselves with the construction of the 
American machines, and in \' ite the makers to have 
them carefully studied by their engineers. 

The plans for the im provements i n  the Red River, 
about fifteen mi les from Winnipeg, call for a dam 
'across the Red River 800 feet i n  length, a canal 1, 900 
feet in length, one set of locks 215 feet in length ,  and 
dredging in  the ri ver for a distance of some 400 feet. 
says The Canadian Engineer. 'fhe lock wil l  be 215  
feet long, 4 5  feet broad and the  solid concrete wi l l  be 
38 feet deep, giving the locks a high water depth of 30 
feet. while at low water the depth will be 11 feet. The  
gates of t,he  lock w i l l  be  of  steel. The  approach to  t h e  
locks wi l l  b e  by a cana l  from a point o n  t h e  west ban k 
of t he  river, a d istance of 1, 500 feet. The canal \vill  
be 100 feet wide, and haVE> a depth of 11

' 
feet. The dis

tance to the canal from the river will  be partIy wooden 
crib work. fil led in with stone and will  be 290 feet i n  
length. T h e  canal extends 400 feet north o f  t h e  lock 
to the ri ver, which will be dredged to a depth of 9 feet, 
for about 100 yards. The dam to regulate the river 
will ex tend from the east side of the!locks 800 feet, to a 
point on the east bank of the Red River. It wi l l  be 
of concrete, granite ' faced, 32 feet at the base and 18 
feet I) inches at the top. The dam is  provided with 
seven piers and two abutments, and also with sluice 
gates. The piers and abutments can be used as the 
base of a service bridge and from t his could be worked 
a system of sh utters and movable fl'ames, by which 
the height of the dam cou ld be increased 12� feet. 
'fhe bridge and shutters, however, will (orm a separate 
contract. 
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Electrical Note •• 

!� is stated that the authorities .at Scotland Yard are 
now engaged in subjecting a police electric lamp to 
practical tests, to ascertain if it will stand the neces
sary wear and tear of the service . .  

A French inventor, M. Mercadier, states that h e  has 
solved the problem of sending a number of despatches 
simultaneously on a single wire. Messlt�es have been 
transmitted between Paris and Pau. Twe lve inde
pendent message currents were sent on the circuit at 
once in either direction, making a total of twenty -four 
telegrams. 

The Rhodesia telegraph �ystem, i nc lud ing  trans-con
tinental line, consists of 2. 635 m iles of l ines with 3, 163 
miles of wires, says 'fhe Western Electrician. 'fhe  
police telephone system consists of  251  m iles of  tele
phone ; exchanges have been opened at ' Salisbury and 
BUlawayo. There are sixty-two telegraph offices in 
Rhodesia. 

The temperature of electric incandescent lamps re
cently formed the subject of a communication to the 
Paris Academy of Sciences by M. P. Janet. The varia
tion of the resistance of the lamp as a funct iol1 of the 
difference of  potential at  t.he ends of the filament is  
measured, and also the variation in  the resistance of  
a cooled lamp as a function of the time. From these, 
with the weight of . the filament, the temperature can 
be deduced, assuming that the filament is  composed of 
pure carbon. Four lamps gave concordant figu res, 
namely, 1610°, 1630°, 16200, and 1 720° Cent. 

Zinc plating on i ron acts qu i te differently from iron 
plated w ith other metals, such as nickel, s i lver or cop
per. Zinc protects the iron electrically by virtue of 
the fact that in the pres�nce of l1Ioisture a gal vanic 
cou ple wi l l  be formed between the z inc  and any ex
posed parts of the iron, which will cause hydrogen to 
be formed on the exposed iron, and this tends not only 
to keep rust from forming, but will also red uce any 
rust which m ay have been formed. To successfully 
plate iron with zinc is, therefore, m uch more import
ant than to nickel-plate it, but unfortunately, it is 
much more difficu lt. The fol lowing recipe from the 
Zeitschrift fuel' Elektrotechnik may, therefore, be of 
interest : The bath should have a specific gravi ty of 
1 '135, or contain about half a pound of zinc sulphate 
per quart of water. Its current density should be 
about 0'1 to 0'2 atnperes per square inch, and the solu
tion should be kept stilTed. The articles must be very 
careful ly cleaned before plating, and the bath should 
be replenished with a mixt ure of z inc dust with about 
t wice its weight of powdered coke, suspended in a bag. 

W. J. S. Lockyer in Nature discusses the possibility 
and probability of the objective existence of dark 
flashes. He remarks at the outset that many apparent 
dark flashes as seen by the eye are probably due to re
tina fatigue, and so have only a subjective fexistence. 
Photography also may be deceptive, owing to the phe· 
nomenon of photographic reversal. A. W. Clayden, i n  
1899, put forward the fol lowing explanation of t h e  ap
parent dltork flashes shown by photography. If the lens 
be covered the moment after a flash has occurred, the 
developed image is always bright. If, however, after 
the flash has passed, the plate be exposed either to t he 
contin ued action of a feeble diffused li�ht or to the pow
erful glare arising from one or more subsequent fl:u,;hes, 
then, on  developlllent, the i mage of the original flash 
wi l l  probably come out black. The present author 
then proceeds to test this explanation as applied to a 
number of very sti"i k ing photographs exhibiting bri�ht 
and dark flashes. He also took photographs of sparks 
from an induction coi l  with and without subsequent 
exposure to light reflected from burning magnesium. 
The examination of all these cases leads to an entire 
corroboration of Clayden's hypothesis. 

In a recent number of The Journal of The Franklin 
Institute a paper, by Messrs. R. B.  Williams and J. H. 
Kl inck, on a . .  Photometric Comparison of I l luminating 
Globes " is  given in  ful l .  The authors experimented 
with great care on a large n u mber of globes and re
flectors used in connect ion w i t h  the Welsbach gas l ight. 
In order to ascertain what these actions were, the  
authors made photometric measurements at  d ifferent 
angles I n  a vertical plane for the same light, with and 
wi thout the globd or reflector. In  this way polar 
curves were obtained by which the actual efficiency of 
the globes was calculated. As an example of the result 
when using a Holophane globe, the area of the curve 
above the horizontal line was decreased from 12 '58 to 
7 '92, while the area of the curve representing candle
power below the horizontal line was i ncreased from 
1 1 ' 15 to 12 '72. The mean spherical caud le-power of the 
l ight without the globe was 4;6 '46, whi le it  was decreased 
by the globe to 41 '28. T h is gi ves the efficiency of the 
globe as 87 per cent. This  efficiency m ust be consid
ered together wi th  the fact that the l ight given off be
low the horizon tal l i n e  was actual ly  increased, and 
that this l ight is the more useful.  Similar curves 'are 
g iven off for enclos ing globes of d iffere n t  shapes, and 
for a large num ber of reflectors. The curves obtained 
a l'e most valuable for reference, and make it clear how 
important i t  is to select the right globe for a given 
situation. 
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FERRY STEAMER WITH AN ELEVATING DECK. 

The city of Glasgow, like many of the maritime 
cities of the world has to deal w ith the question of 
harbor ferriage, and in this case it is  complicated 
by a considerable rise and fall of the tide. The con· 
struction of a ferry boat is a simple matter in itself, 
and calls for no particu lar engineering skill. The diffi
culty arises in making a suitable 
connection between the ferry boat 
and the shore at the various land
ings. The usual method of accom
modating the variations in tide 
level is that which is adopted in 
New York city and vicinity, which 
consists in the provision of float
ing pontoons at each landing whose 
deck is always at approximately 
the same level as  the deck of the 
ferry, the pontoons being con
nected with the shore by a h inged 
b r i d  g e gangway. Bridges, o f  
course, are the most desirable 
method of crossing a waterway ; 
but if they are to be used in place 
of ferries across a river which, like 
the Clyde, is crowdeo. with sh ip
ping, great expense i5 incurred in 
having to either b uild a high level 
bridge or· some costly form of 
swinging, roller or lift bridge. 

'.rhe  ferry which is shown in our 
illustration was constructed for ser
vice at Finnieston, in Glasgow 
harbor, at a point which is ahout 
equidistant between the Glasgow 
bridge and a ferry which is running 
at Govan, at which latter place 
there are sloping slipways to allow 
vehicles to pass to the ferry at all stages of the tide. 
In order to avoid the well-known incol\veniencss of 
a sloping slipway, the " Finnieston, " as she is called, 
was built with an elevating deck which can be raised or 
lowered by bevel and worm gearing so that the deck 
JDay be brought to the same level as the quay at all 
8tages of the tide. The vessel is 80 feet long and 43 
feet hroad, and she maintains approximately the same 
beam throughout her whole length. When in its low
est position, the elevating deck, rests upon the iron 
main deck of the boat, leaving the sides clear for the 
smokestack, steering gear, etc. The elevating deck is 
78 feet long, and its breadth i s  32 feet. It is divided 
into a driveway, 19 feet wide, for vehicles, upon which 
are laid two tracks for the accommodation of the rail
way cars, and two 6-foot sidewalks, one at each side. 
The deck is raised and lowered by means of six vertical 
screws, three on each side, and these are supported by 
six double steel, box-girder columns, 12 inches by 14 
inches in sections, arranged in pairs, as shown in the 
illustration. Within each column is a 6 inch screw of 
forged steel, which turns at the level of the steel deck 
in a flflllged socket, while at the top each of the screws 
works· in a manganese bronze casin£t, which is bolted 
to the inside of the box col umns. The clear l i ft of the 
platform is 14 feet. '.rhe nuts, which are of manganese 
bronze, are enclosed in steel casti ngs which fit in be
tween the pair of box-girders which forms each col
umn, and are provided with guide bars which work 
against girders and serve to keep 
the nut-box in place. The elevat
ing platform ilj carried on two fore 
and aft girders, 13 inches in depth, 
which are bolted to the nut cast
ing. The floor beams of I section 
are 5 inches in breadth by 9 inches 
deep, and are spaced 3 feet center 
to center. The box girders of the 
elevator frame, on each side of the 
vessel, are connected at the top by 
& 12-inch longitudinal girder, and 
from the point of intersection of 
this girder with the vertical posts 
heavy inclined struts extend to the 
gunwale of the ship and serve to 
keep the whole framework rigidly 
in  position. There is also a pair of 
similar struts at each end of the 
ferry to afford the necessary longi
tudinal stiffness. 

The hul l  of the vessel is  divided 
internally into a number of water
tight compartmen ts. The machin
ery for elevating the [,\at form and 
driving the vessel is situated amid
ships and on either side am idships 
is a boiler, each of which is 7 feet in 
diameter by 7 feet 6 i nches long. 
There are three sets of triple-expan-
sion engines, identical in size and 
pattern, with cyl inders 9 inches, 14% inches, and 24 
inches in diameter, and a comJDon piston stroke of 18 
inches. Two of the engines are placed athwartships; 
one driving a l ine  of 8hafting whi�h runs fore and 
aft and operates the port screws at each end of the 
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vessel, while the other drives a length of shafting for 
the starboard screws. The third engine is placed on 
the center line of the vessel between the two propel
ling engines, and drives a line of shafting which runs 
athwartship, connecting through spur and bevel 
wheels with two lines of fore-and-aft shafting, which 
are geared with the vertical raising and lowering 

ELEVATING DECK IN THE RAISED POSITION. 

CROS�ECTION THROUGH · THE " FINNIEST ON . "  

ELEVATING DECK FERRYBOAT " FINNIESTON." 

screws of the platform, The " Finnieston " which has 
accom modation for about 300 passengers and 10 teams, 
or a capacity of 600 to 700 passengers, if no teams are 
carried , has proved to be well  adapted .for the Clyde 
ferry service. 
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New (Jomponnd8 Formed From Boric Acid. 

Although normal boric acid should combine with 
three atoms of a monad metal to form a salt, up to the 
present time but few compounds of this kind have 
been formed. M. Ouvrard has recently presented to 
the French Acad�mie des Sciences an I;I.ccount of his 
experiments in the formation of metallic borates, in 

which he has succeeded in produc
ing a number of new compuunds. 
Among the inorganic borates the 
only one formed up to the present 
time is the borate of magnesium, 
Bo.O,, 3MgO, which has been pre
pared by Ebelmen, who dissolved 
ma�nesium in a great excess of 
melted boric anhydride, which is 
then volatilized by the prolonged 
action of heat in a porcelain fur
nace. He thus obtained crystals of 
a pearly appearance, insolu ble in 
water. Analysis gave the propor
tions corresponding to the above 
formula. M. Ouvrard describes the 
attempts of various experimenters 
to produce the borates of other 
metals, but their results have been 
at best doubtful, and it is especi
ally by its organic compounds that 
boric acid has been definitely found 
to be tri basic. The experimenter 
has been successful in preparing a 
number of metallic borates by the 
fol lowing process. The first tri
basic borate obtained was that of 
cadmium. In a platinum crucible 
was placed a mixture of fluoride of 
potassium and boric anhydride, and 
to this was added oxide of cadmium. 

The mixture is heated slowly for some time, and then 
brought to fusion. Gaseous fluoride of boron is given 
off, and when this ceases and the mass becomes well 
fused it  is allowed to cool slowly. When acted upon 
by water, the mass separates, leaving needle-like crys
tals of cadmium borate. This body presents itself in 
the form of prisms several mi llimeters long, which have 
a marked action upon polarized light. The crystals 
are not affected by bot or cold water, but are easily 
soluble in dilute acids.. The experimenter describes 
two different processes of analysis, by which he finds 
t hat the compound corresponds to the formula, Bo.O., 
3CdO. The borate of zinc has also been formed by a 
si milar process. Oxide of zinc is added to the fused 
mixture of fluoride of potassium and boric anhydride. 
Upon cooling with care, needle-like crystals are seen to 
form upon the surface and this action continues 
throughout the mass. By treating with cold water 
these crystals are obtained in the form of prisms, which 
also act u pon polarized l ight. Hot water decomposes 
these crystals, taking away the greater part of the 
boric acid and leaving a resid ue which consists mostly 
of zinc oxide ; the crystals are very soluble in dilute 
acids. Analysis gives for this compound the formula 
Bo.O., 3ZnO. By substitut ing the oxide of manganese 
for that �f zinc needle-like crystals are obtained, usu
a]l y  of a brownish color, but transparent and having a 
marked action upon polarized l ight. They are not 
attacl,ed by hot water, but are sol u ble  in acid. By an 

analogous process, the borate of 
n ickel has been obtained in the 
form of short prisms of a light 
green, corresponding to the for
m ula Bo.O., tlNiO. The borate 
of cobalt appears in flattened Cl'YS
tals of a fine rose color. 

-------+.�.�.-------
An Air Brake Patent Upheld. 

The peti t ion of the Westing
house Air Brake Company for u 
writ of cert iorari to review the 
judgment in the case of the West
inlZhouse Air Brake Company vs. 
the New York Air  Brake Company 
was denied by the Supreme Court 
of the United States on March 19. 
T h e  Circuit Court u pheld the va
l id ity of the New York company's 
patent and j udgment was affirmed 
by the Court of Appeals, and the 
Supreme Conrt now refuses to re
\'iew this judgment. 

_ ._ . .  
$ZO,OOO for an Alnhlp Te8t. 

An anonymous donation has been 
made to the A!!ro Club of France, 
so that they can offer the sum of 
100,000 francs or $20,000 to the aero-
naut, who will start from Long
champs, go round the Eiffel Tower. 

and return to the starting point, a distance of seven 
miles in thirty minutes. The competition is to be in
ternational. This is one of the most substantial prizes 
ever offereu to inventors, and it is probable that we 
may look for 'some reluarkable results. 



T H E  BLACK
WALL TUN
N E L ,  LON
DON. 
During t h e  

ceremonies in
a u g  u r a t  i n:g 
the work of the 
construction of 
the New York 
Rapid Transit 
Tunnel, t h e  
Mayor express
ed himself as 
being in favor 
of the exten
sion of the sys
tem to Brook
lyn by means 
of a tu nnel be
neath the East 
River, and it is 
the opinion of 
the Chief En
/lineer of the 
Rapid Transit 
C o m  m is sion, 
alld of t h e  
C o m m i s s ion 
t h e m s e l v e s  
that such an 
e x t e n s i o n  
would be en
tirely feasible. 
T h e  prelim i
n a I' y sound
ings, borings 
and other sur-
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Fig. 4.-ENTRANCE TO TUNNEL ON THE SOUTHERN OR KENT SIDE. 
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vey work are 
n o w  b e i n �  
done, and it is 
probable that 
the Brooklyn 
extension will 
be put in hand 
and built sim
u l  t a n  e o  u sly 
with the lll ai l l  
tunnel o n  Man
hattan Island .  

In prosecut
ing this i m por
tant work the 
engineers will  
not be entering 
upon any new 
or ' u  n t I' i e d 
field . A large 
tunnel already 
exists ueneath 
the East Ri ver, 
at B l ackwell's 
Island, wh ich 
is 10 feet in  
diameter and 
serves to con
vey tl;le mains 
of East River 
Gas Com pany 
from Ravens
wood to Man
hattan Island . 
T h e  city of  
London can Il l
so boast of H' \ 
eral tunnels hl'-

���� __ �19CO ____ � ____ ��� __ �4�T� 

Fig. 5 .-LONGITUDINAL SECTION ON CENTER LINE OF TUNNEL. 

Ve,�t S('c:del 
.r.-�v jJ! f0 30 :W '9 S>  60 Fcd/ • 

Fig. 6.-INTERIOR VIEW OF BLACKW ALL 
'
TUNNEL, BENEATH THE TB:AHES; SHOWING CAST I�ON LINING COMPLETED. 
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neath the Thames River, some for street traffic, and 
others for the use of various railroads. The most im
portant of these is the great Blackwall '.runnel, which 
was opened i n  1897 and is now in dai ly use by pedes
trians and vehicles. As the methods of constructing 
this tunnel were similar to those which will  be adopted 
for our own Rapid Transit Tunnel, the accompanying 
i l l ustrations and some description of the work will just 
1 I 0 W  be of special interest. 

It was about the year 1875 that the Metropolitan 
Board of Works real ized the necessity for the construc
t ion of more river crossings below London Bridge, and 
after various sehemes, both for bridges and tunnels, 
had been cou8idered, the Blackwall Tunnel act was 
passed in  the year 1887. The origin al design called for 
three tunnels, two for vehicles and one for foot-pa,sen· 
gers. It  was decided to construct the latter before 
cOlllluencing the others. After considerable delay COII
struction was started qn the present tun'nel at the 
close of the year 1891, the contract being let for a' round ' 
SU Ill of $4,215,640. We present a longitudinal section 
on the center line of the tunnel.  from ' w'hich it will be 
seen that its total length is 6, 200 feet of which 1, 220 
feet is below the ri ver itself. The total le'ngth of that 
portiou of the tunllel wh ich  is lined with cast iron is 
3, 112 feet. At each end of the tunnel t.here is an open 
approach for about 875 feet fol lowed by 432 feet of 
what is known as " cut and cover " work on the north 
side, and by 915 feet of the sallle work on the south 
side of the river. Our i l l ustration , Fig. 4, is taken in 
the open approach and shows one of the entrances. ' 
" Cu t and cover " is so-cal led because of the ' lliethod of 
construction, which is to excavate an open cutting, , 
build in the brick tunnel, and then fill in above the 
the tunnel, restoring the original surface of the ground. 
This wil l  be the method adopted for the greater part of 
the  Ne w York Rapid Transit Tunnel. This ' portion ' 
of the Blackwall Tunnel consists of four layers of 
urick work, built  in concentric rings, and surrounded 
by a waterproof band of asphalt, one and a half inches 
thick, with a thick coating of 6 to 
1 of cement concrete outside of the 
asphalt. 

To facil itate the work four large 
shafts wtlre sunk in the l ine of the 
tunnel, two on the north s ine and 
two on the south side of the river. 
The  sinkiug was done by means of 
huge caissons, which were 1>8, feet 
in external d iameter and were 
formed of two shells with a space 
of  5 feet between them which was 
filled with concrete. 

After the shafts were sunk they 
were fi!Jished off with an internal 
lining of glazed brickwork, and cir
cular' stairways were put i n  to give 
admission at these points to the 
tunnel. Two cireular openings were 
formed on

' 
opposite sides of each 

shaft on the ceuter I i lle of the tunnel, and these open
ings were closed d uring the sinki'ng by temporary iron 
sh utters or

' 
plugs, which were capable o(' being re

Illoved after the 'shaft was sunk to make way for' the 
ad v ance of the excavating shield. , 

The difficu lty of drivillg the tunnei was greatly i n
creased in places by ' the n ature of the Inaterlal 'to be 
passed�through. By reference to the longi tudinal sec'· 
t iOl�, Fig. 5, it , wi l l  be seen that the material consists 
largely of what is known as " ballast. " This ' is a 
gravelly, water-laden,  and very loose material, ' ,' :which 
gave considerable trouble during the �inking ' of the 
shafts, and in one or two instances, during t,he driving 
of the tU[lIlel, resulted in a serious' irirush of water. 

The diameter decided on for the tun nel was 27 feet. 
Two patterns of cast iron l in ing were used,' one' 2 inches 
and the other 1% inches in th i ckness both being of the 
saule external diameter. The rings of both ' sections 
are 2 feet (j i nches in  length and are built up of 14 seg
ments, each of which is about 6 feet long circu'mferen� 
tially. The center section at the top of the' tunnel 
consists of a solid key. All the joints were machined' and 
the  segment.s were joined without any packing bet ween 
them ; but recesses were foruled on the i nsidt> of th� 
fll!,n�s and these were careful ly caul ked, the joints 
beiIlg thus made perfectly watertight. After the tube 
was bolted up, it was grout.ed with cement, the grout
ing being poured i D  through tapped holes which were 
afterwards careful ly closed with screw plugs. 

The shield. shown in Figs. 2 and 3, was constructed 
of steel and was designed to meet the exceptional diffi
cu lties due to the nature of the ground ' to be ' passed 
through, one of wh ich was the probability of meeting 
with large boulders trunks of trees, etc. , and the 
necessity for cutting t h l'ough the hard beds which 
form the base of the Lonrlon clay. The total length 
of the shell was 19 feet 6 inches and the diameter was 
27 feet 8 inches. The outer skin was built u p  of four 
thicknesses of %· inch steel plates making a total th ick
uess of 2% inches and the t wenty-eight plates of which 
it was made up extended the full length of the shield, 
all the joints, therefore, being longitudinal .  The for
ward half of the shield was stiffened by three horizontal 
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and three vertical plate diaphragms, which also served 
to divide the working space into four floors and twelve 
compartments. Tbe shield was formed with a double 
shell, one 24 feet and the other 25 feet, inches in dia
meter, the shells being strongly braced together by 
circular girders, in the webs of the last two of these 
holes ' were cut for the passage of the ram cylinders. 
For forcing the shield forward 28 hydrauHc rams were 
originally provided. They were each 8 inches'in  diam
meter with a stroke of 4 feet: In driving through the 
wet sand, 01' ballast, beneath the river, however, this 
number had to be i ncreased by six other rams, which 
were 10 inches in diameter, but had a shorter stroke. 
The maxim um water pressure used was 2%; tons  to the 
square i nch, making  a total pressure to move the 
shield when all the rams were employed of 5, 165 tons. 
Upon the real' face of the shield were carried two 
hydraul ic  erectors, see Fig. 3, which were used for lift
ing the tunnel segwents' iuto ' place; The circu lar mo
tion was obt'ained by a rack or ' piston , which worked 
vertical Iy between t wo h ydrau lic cylinders, the rack 
serving to revolve a pinion on which ' the rotating arlll 
was carried . This 'arm: was extensible by m eans of an
other hydraulic jack flxed in' its base. The segments 
of the tunnel were brought up to the shidd upon ,the 
two tracks, one on either side of the floor of the tun
nel, where they were picked up by the extensible arm, 
swung around to the desired positiontand then · thmst 
out radially into pJ'ace alid bolted up. 

The inethod of starting the tunnel ' from one of 1(he 
vertical shafts was as follows : A  portion: M ' the' cast' 
iron lining, extendIng to the opposite side of the sha'ft. 
was first temporarily built u p  behind · the sh�ield to 
form an abutment for the 'hydraulic rams in driving 
the shield forward. � The plug facing the direction in� 
w hich ' the tunnel was " to be driven was theb re- ' 
move::l frol1l the tunnel 'opening, and the shield was 
driven forward th rou�h the wall of the shaft into the 
surrou nding Illaterial: 

It will be noticed in referring to Fig. 5, that there is a 

THE LATEST CURIOSITY IN GUN CONSTRUCTION. 
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ward, the face of a compartment was completely closed 
by its three shutters which had been screwed forward 
as close to the cutting edge as possible, the shutters 
being directly over. each other and the small space be
tween them being filled with clay. When ' the shield 
was to be sh ifted forward, the nuts of the screw were 
loosened on the forward side of the bearings along the 
shutters to move back as the shields were shifted for
ward. Mr. E� W. Moir, M. Inst. C. E., the designer of 
the

' 
shield, to whom we are indebted for our  i l lustra

tions and particulars, ,says tha.t the difficulties en
:countered while dri-ving through ballast suggests lIlodi ·  
fications in shields for tunneling si lllilar material. The 
shutters should be placed as close as possible to the 
cutting edge; and their area in relation to that of the 
face should be as large as possihle. Much of the diffi
culty in driving the shield was d ne to this difference of 
areas and it would probahly be l i ttle felt in passing 
through soft material which flo ws  eas i ly, but in  gravel 

, the resistance from this cause is very great. In Fig. 2 
the shield is shown in position at the end of the , .  cut 
and cover'" work, ready to cO lllmence driving. 

All the' cast i ron lined portion of the tunnel  is lined 
with 4 to ' l Portland cement concrete and faced with 
white glazed tile, so as to secure uniformity of appear
ance with the cut and cover portion of the work. The 
roadway is carried on a 9-inch brick arch, leveled up 
with concrete. The subway thus forllled provides 
room for water and gas mains, or if it be desired, for a 
ven tilat ing trun k. The roadway provides for two lines 
,of veh icles and there is a sidewalk for passengers 
on either side. ' The tunnel is brilliantly lighted and 
the etrect is greatly assisted by the white tiling with 
which the whole thorough fare is lined. 

, THE CULLEN BALL-BEARING RIFLED GUN., 

There has recently appeared in the daily press a 
descri ption of a so-cal led bal l-bearing rifled gun, which 
possesses considerable i uterest both for its u ndoubted 

novelty of construction and for the 
display of ignorance of the very first 
principles w hich govern the con
struction and action of modern 
guns. The i nventor of this curious 
weapon called at the office of the 
SUIENTIFIC AMERICAN and inform
ed the editor that the gun had been 
subjected to exhaustive tests by the 
government, and had achieved re
su lts which were em bod ied in an 
official report that was about to be 
m ade public. As statements to the 
sallle effect ha.ve appeared in the 
articles in the public press above 
alluded to, the editor was led to 
make inquiries as to the results re
puted to have been obtained at the 
government t e s t  i n g ground at 
Sl;I.ndy Hook, and to examine into 

layer of London cl'ay between tbe tunnel and the river the claims of the inventor. The latter, believes that 
bed for a bout thfee-fifths of' the distance 'beneath the if the passage of the projectile through the bore can 

'river. ' After tlle clay waS" paSsed, 'what w as ' probably be made more easy, its velocity as it leaves the m uzzle 
'an older and deeper bed of the river, ' bow ' filled ,with will be proportionate ly increased. ,  Hence he deepens 

. .  ballast," ' w'as ' Ill'et with�, ' As 'was anticipated, there the ordinary rifling, giving it a circular cr,)ss·section, 
was no difficulty" iri maintainibg a sufficient pressure of ' 'and fills it"with rows of steel balls. 
air to keep out,  the water as lollg :as' tlie clay covering The clai ms of the in ventor can ,best Le pnt. foward 1 D  
contiriued. In start ing frolll No. 3 'shaft the upper his own words : 
part of the shield was in ' clay arid the lower part in " The strains On the walls of a gun are reduced 
sand ,  : and' the rate of progress at this point was greater ' seventy·five per cent �except over the breech

' 
w here 

than that in any siuiifar '  iunnel ' hitherto constructed, initial explosion of propellant occurs). thus obviating 
for in 't'wo months' tiiile' more than 500 feet ' of the tun� the necessity for two at least of the jackets that are 
nel was completed. and 'occasionally five rings, 'or a,  shrunk over the tube of an ordinary stitT-rifled gnn.  
length of12 feet' 6 inches; ' waS constructed : in ' twenty- ,": Th is is , to be accounted for in two ways. Fi r�t : 
four hours. During o'ne daY,'therefore, 300 chbic yards The elasticity of the balls and the smooth-walled pro· 
'o( uiaterhil was excavated ' and about ' 75 'toris ' of �:Cast ' jectile ' ;  second, frolll the fact that- the, p!:,ojecti le get s  
i�on linirig p u t  i,ii place. When w e  bear ' in ' mind :that away from the g u n  (calculus wil l  prove this in a(ldition 
these ' materials,' in addition ito c lime ' and other:,neces- ' to actual ,  trials that ha.-ve been ' made) in' <)ne'"fDrtieth 
saries, and empty wagons, had' to 'pass througtl' the air [sic] (approximately) of the tiiue .it takes -to ,get away '
locks, ' the nature ' of the performitrice ' will be :under: from ari ordinary gun, same charges of, propell�nt awl 
stood . sallie weight pl'ojeetiles being used. The l i fe of the 

By referimce 'to the ]ongitudinal ' section it :  �-nl 'be gu n is prolonged i t)definitel y. 
' seen that at one, point the shield pass{!d within about . .  The piece has been fired 2,311 rou nds; in some cases 
5 feet' of the: he4' of' the river, the ' overlying material , ' w ith excessh·e charges (and with sanp in the, baAl bear
being open ' ballast, pervious to water. TO ineet the i ng g'I'06ves .for ten rounds), and the report shows that 
difficulty, cliiy was deposited on' the river bed for a : the glln is obly, three per cent less effe.ctive thau when 
lehgth ' of 450 feet on the. l ine of the tunnel; the l I Iax i� first fired� 
mum depth of the clay being 10 feet. ' The clay offered .. The average velocity was 3, 200 feet per , second at 
resistance' to' the air escaping from the tunnel through . the muzzle agai nst 1 ,800 feet pel' second for the Driggs 
the open ballast,; and its weight preve'nted the bed of ' and Hotcl�kiss. and 2, 000 feet per second for the Maxitu 
the ' river from : being blown up by the air pressure. (all o f.which were tested at the sallle trial). 
After the tunnel had been driven through this portioll " The three guns mentioned , were tried in a competi-
of th'e river bed, the clay wa!\ dredged out. tive test with hall' bearing gun by Gen,  Flagler and 

Shutters for 'closing the' face of the shield proved in- with other ord uance experts. with results which were 
valuable when passing through the " ballast " or any vet'ified by Gen. Miles' tests. " 
open material. In ' each compartment of the three The statemen,ts in the above q uotation were so start
upper'floors were three shutters each consisting of %- ling, touching the results of ' the tests, that our Wash-'
inch iron' plate, stit'fened at ' the edges- by heavy ingtotl correspondent made inquiry ' at the Army B u
angles, and sliding on guides fixed at the sides of the reau of Ordnance as wel l as  at the Burell.ll of Ordnance 
compartments. Tbe shutters were controlled by long and Fortifi cation,  of wh ich Gen. Mi les is the head, and 
scre ws fixed ' to their ends and extending through bear- .. at neithel' bureau, coul ll it be h·arned that any such 

' ings ' on the side of the compartment. When work- tests as ,al leged hall ever been made. ' In fact, it was 
ing in 'ballast, previously to shifting the shield. for- positively stated by a leading, official that no such test 
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as alleged had ever taken place at Sandy Hook or any 
other governIllent proving ground. 

We present i llustrations of the gun as being a dis· 
tinct curiosity showing, as it does, how absolutely Mr. 
Cul len and the papers that have lauded this invention 
have failed to understand the eleinentary principles of 
the Illodern rifled gun. Curiously enough they have 
overlooked the fact that the balls, being locked in  by a 
cap at the Ill uzzle, could not roll. 

As a matter of fact the velocity would be reduced , 
and as the shell has no copper rifling band, it wou ltl be 
shot out of the gun w ithout receiving any rotal·y 1110· 
tion about i ts longitudinal axis, the mere surface fric
tion between the balls and the projectile being entirely 
insufficient to overcome its inertia. 

So far as the veloci ty of the projectile is concerned it 
would be reduced below that of an old black powder 
weapon. The.absence of the rifling-band which , in the 
ordinary type of gun expands under the pressure of the 
powder gases, filli ng the rifling and making a tight gas
check to prevent the white-hot powder gases from rush 
ing past the projectile, would render the gun worse than 
worthless. The gases would ru�h through the grooves in 
in which the balls are placed, and through the clear
ance space between projectile and gun, burning out the 
balls and the inner ttibe only less rapid ly  than s treams 
of boiling water would cut channels in a block of ice. 

That such a delusion as the Cul len ball-bearing 
gun should have been given publicity to such an extent 
in the public presE, leads us to think that either the 
journals in question were very hard up for Illatter, or 
that the " military expert " must have been enjoying 
a temporary leave of absence. 

A FRENCH TROLLEY AUTOMOBILE. 
Of late years various attempts have been made to 

run an electric carriage by current drawn from an 
overhead trolley wire. The chief obstacle encountered 
i n  using an aeria l  conductor was the difficulty of hold
ing the trol ley wheels in contact with the wires, par
ticularly when the veh icle was rounding curves. The 
results obtained were not very encouraging. The 
u nderruuning trolley wheel . carried on a pole, could 
not be used ; for the carriage could not turn out of the 
way of other vehicles on the road. The substitution of 
a cable for the pole and the employment of a trolley 
running over instead of under the wires prove no more 
successful ;  for the trolley was merely dragged along 
by the vehicle. These difficulties seeIll to have been 
very ingen iously oVercome in a system devised by a 
French engineer. M. Lombard-Gerin,  in which a self
propel l ing trolley is employed, running along at a 
speed corresponding with that of the vehicle to which 
it supplies current. 

The trolley is driven by a small, three-phase, induc

J C itutific �tutricau. 
by a distance equal to one-third the angle between 
two l ike field poles. The three-phase current gener
ated by the motor flows through three conductors in 
the flexi b le cable, directly to the three-phase motor of 
the trolley-carriage. The speed of the trolley Illotor 
depends on the frequency of the three-phase current 
by which it  is actuated ; and this frequency in turn 
depends upon the number of revolutions of the car
riage motor. Hence the speeds of the trolley and ve
h icle motors are practicall y  synchronous ;  and the trol
ley carriage automatically regulates the rate of its mo
tion to that of the vehicle. 

'l'he flexible cable is composed of Ilix conductors. 

THE AUTOMOTOR TROLLEY. 

Two wires of large cross section serve the p urpose of 
conducting the overhead current to the motor of the 
veh icle. 'l'hree sIllal ler w ires supply the trolley-motor 
with the triple-phase current generated by the auto
mobile-Illotor. and one swal l wire connected with a 
pedal in the carriage serves to throw the magnets of 
the trolley-motor brake i nto the circuit of the main 
line. The brake i� used when the trolley is running on 
a steep incline of the wire. The carriage is not essen
tially different from the 
o r d  i n a r  y electromobile. 

2 19 
A. Congress on the History of Science. 

Among the different congresses to be held in Paris 
at the t i me of the Exposition, that devoted to the 
h istory of science promises to be one of the most i n
teresting. This is a branch of the general section of 
cOlu parative h istory aud has beeu organized with a 
view of bri nging together the persons interested in  
this  subject, to  establish a resume of the h istory of the 
leading sciences from antiquity to the present day, and 
to study the proper methods of i ncreasing the re
searches founded upon original documents. The or
gan ization com mittee h ave proposed a certain number 
of q uestions to be considered, the intention being not 
to make an exhaustive study of each, but rather as 
showing where the support of new documents and re
searches wil l  be the most desirable. Amon)! t hese Illay 
be mentioned the following: Origin of Illodern H umerals;  
h istory of astrology, relating especially to the influence 
which its doctrines have exercised upon the develop
ment of astronomy ;  h istory of the establishment of 
u nits of measut-e ; ancient llIathematical i nstruments, . 
applied to surveying, astronolllY, measure of time, etc. ; 
divers meridi ans of longitude ; establishment of the 
principles of dynamics ;  alchemy and chemistry ; an
cient  and modern phi losophical and scientific theories ; 
geology and physical geography in antiq uity ; evolu
tion of anthropology and paleontology ; history of 
llIedicine and hygiene. COlll l llunications may be sub
Illi tted in the principal languages, and in this case 
notification should be given before the first of June. 

. I .  I • 

The Aprll Bulldlng Edition. 

The April issue of the BUILDING EDITION OF THE 
SCIENTIFIC AMERICAN is one of the finest num bers 
ever pu blished of t h is art ist ic periodical. The colO I"f'd 
plate represents a modern residence at Plai nfie ld , N. J 
A residence at St. Louis, Mo. , is i l lustrated by a U U lll
ber of views showing the extel'ior and the beaut i fu l  
interior. The Architectural League exhibit ion forms 
the subject of two engravings. Prof. C.  F. Holdel' has 
an article entitled " The Old Miss ions o f  California on 
the Old Kiug's High way. " It is  accom panied by an 
exquisite ful l -page group showing four of these inter
esting old bu i ld iug"s. T here is also an nn usual collec
tion of moderate p riced houses. The l i terary contents 
afford good reading. 

• I • •  

T h e  C u rr e nt S u ppleDlent. 

The current SUPPLEMENT, Number 1266, has many 
articles of u ll nsual interest. " The Sewerage ProbleIll 
of the City of Worcester " descri bes a most iIllportant 
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tion - motor, sup
pl ied with current 
generated by the 
motor of the veh i
cle. The trolley
c a r  r i a  g e com
prises two Illetal 
wheels running on 
the feed and re
turn w i  r e s  and 
serving to make 
the contact. Be
t w e e n  t h e s e  
wheels are two in 
sulating, fi b e r 
friction-w h e e l  s ,  
which engage the 
Illotor and th ns 
drive the trolley
c a r r i a g e .  The 
trolley is dri ven 
at a speed sligh tly 
greater than that 
of the  v e h i c l e. 
This  s lDal l excess 
of speed is ab
sorbed by the sl ip 
of the Illotor, the 
sl ip between the 
friction w he e I � 
and motor, anti 
the s l ip  of the 
trolley - w h e e l  s • 
Tension o n  the 

TROLLEY-AUTOMOBILE PASSING VEHICLES ON THE ROAD. AUTOMOBILE FED BY AUTOMOTOR TROLLEY. 

plant which has 
been in successful 
o p e  r a t  i o n  for 
some time ; it is  
ful ly illustrated. 
" English Artil-· 
lery in the Trans_ 
vaal " is a t imely 
a I·  t i c  I e .  .. De
stroyers for the 
Japanese Navy " 
is accompanied by 
i llustrations 0 f 
one of these little 
vessels making a 
s p e e d  of 31 · 15  
k n o t s .  " The 
C lassification 0 f 
Warships " is a 
m 0 s t important 
article by E'rede
r ick P.J ane. "The 
Bi rd-Stone Cere
III OIl ial " is an ab
stract of a mono
graph by Prof. 
Warren K. Moore
head and is ful ly 
i l lustrated. " Is 
the Steering  of 
t h e  M o d e r n 
Screw - propelled 
V e s s e l  Defect
ive ? "  is the coo
clusion of a valua
ble article by the 

cable increases the resistance and consequently the 
s l ips. The trolley-motor is provided with an electro
magnet ic friction-brake, actuated by current taken 
from the trolley-line. The trol ley-carriage is elastic
ally suspended by means of spring!', the tension of 
which can be regU lated as desired. The cable leading 
to the vehicle i s  connected with a double frame on the 
carriage by a universal joint. which enables it  to 
swing in all directions. The entire trolley-carriage 
weighs only forty pounds (18 ki los. ) , for the reason 
that aluminium is largely used i n  its construction . 

The vehicle-motor is of the continuous curr:lnt, series 
wound type. At the side opposite the comm utator, 
the armature carries three rings connected with the 
winding at three points separated from one another 

It is prov ided with a pole which carries at its ex
tremity a j unction-box for the reception of the cable. 
The boxes of the carriages on the lbe being similar and 
interchangeable, it  is possible for vehicles I·unn ing in  
opposite di rections to  exchange their cables and  con
tinue thei r journey. To permit the trolley to move i n  
either direction a pole-changing switch forms part of 
the three-phase circuit, 80 that the connections of two 
of the conductors ' can be reversed, to change the di
rection of the motor's rotation. 

M. Lombard-Gerin's system has been tried o n  an ex
perimental line 900 meters in length, on the Quai 
d'Issy-les-Molineaux along the Seine, just outside of the 
city of Paris. According to Le Genie Civi l ,  the results 
of severe tests made on this line were very encouraging. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

HAY-PRESS HORSE-POWER. - CHRISTIAN F. 
KOHLRUSS, Augusta, Ga. The invention is an improve
ment in horizontal, rotary horse-powers in which a hori
zontally-moving pitman is operated by a horizontal 
rotary horse-power, giving two full actions to the pit
man at every revolution. The objects of the improve
ment are to provide a continuons circle move for the 
horse, to increase and compound the power as the resist
ance against the pitman increases, and to move the 
pitman in a horizontal and entire straight line. 

I,AND-WHEEL ATTACHMENT FOR SULKY-
PLOWS. GEORGE A. LITZENBERGER, Sunbeam, Ill. 
The inveutor has devi@ed means for connecting two land
wheels with a mounted or sulky plow, so effecting the 
attachment that the position of the plowshares is not 
changed relatively to the grounn. when the land-wheels 
travel over an unilulating surface, enabling the imple
ment to work perfectly either cr08Bwi"" or lengthwise 
with the ridges and hollows of corn rows_ 

11 t itutiftt jtUttitlU. 
dropped to dumping position and a section of the body 
operated to discharge the load. Means are provided for 
varying the inclination of the car-body when the load is 
to be dumped and supporting a car at its discharge end 
while dumping. The movements of the car are con
trolled by a cable which is directly utilized for raising .. 
section of the car-body and caused, in connection with 
the stop, to incline the car-body suitably for dumping. 

Miscellaneou s  Inventions. 

WELL-PULLEY.-JAMES FOSTER, Gober, Tex. Con
nected with a winding drum and its frame is a guide de
vice for a rope, adapted to guide the rope as it is wound 
upon and unwound from the drum. The guide. device is 
mounted to travel upon a feed screw carrying a driv
ing-wheel . The winding-drum has vertical movement 
in its frame to gravitate into driving engagement with 
the driving-wheel .  The rope carrying the bucket can be 
automatically controlled in a manner to insure tbe rope's 
being guided to and upon the pulley in raising and low 
ering the bucket, thus preventing the hoi.hng-rope's 
coming in contact with the mud and water that usually 

�usiness anp ";!Personal. 
Marine Iron Works. ChiC&IlO. Catalogue  free. 
For bridge erecting engines. J. S. Mundy, Newark, N.J. 
" U. S." Metal Polish. Indianapolis. Samples free. 
Yankee Notions. Waterbury Button CO. , W aterb'y, Ct. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 

Chagrin }l'a11s, O. 
Book • •  Dies and Diemaking," $1, post paid. J. L. 

Lucas, Bridgeport, Ct. Send for index sheet. 
Ferracute Machine Co., Bridgeton. N. J., U. S. A. Full 

line of Presses, Dies, and other Sheet Metal Machinery. 
Special and AutomatiC Machines built to drawings on 

contract. The Garvin Machine Co., 141 Varick St. , N. Y. 
The celebrated " Hornsby-Akroyd " Patent Safety Oil 

Engine is built by the De La Verji!ne Refrigerating Ma
chine Company. Fo( t of East 138th Street, New York. 

'I'he best book for eiectnClans and beginners in elec
tricity is .. kxperimental Science," by Geo. M. Hopkins. 
By mail , $4. Munn & Co . . publishers, 361 Broadway, N. Y. 

TO INVENTORS, 
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��:�o�����t�� !���2��::�� unequaled facilIties for prOCUrIng patents everywhere. A synopsis of the patent laws of the United States and all foreign countries may be had on application, and per

sons contemplating the securIng of patents, 'either at 
borne or abroad, are invited to write to this office for 
prtces, which are low, in accordance with the times and our extensive facilities for conducting the bUsiness. 
Address MUNN & CO., office SmENTIFIC AMERICAN, 
361 Broadwav, New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

MARCH 27. 1900. 
A N D  E A C H  B E A R I N G  T H A T  D A T E. 

[ Be e  note at end of list abont copies of the.e patents. l 

Accoutrement support, C. Dodge . . . . . . .  0 .. . . . . . . . . . . 646,tr.6 accumulate around a well-curb. 
EJechical A pparatus. a:r Send for new and compJe�e catalol(ue of Scient.itlc 

CONTINUOUS-CURRENT TRANSFORMER.-AL- PILING - WILLIAM B. BONNELL and ROBERT F. and other Books for sale by Munn & Co., 361 Broadway, 
Air compressor, J. D. M�Kinnon . . . . . . . . . . . .  646,030, 646.081 
Air motor, compressed. H. P. Ryder . . . . . . . . . . . . . . . . 646,318 
Alarm. See rrime alarm. 

FRED WYDTS and GUSTAV WEISSMAN, Rue Chaptal 3, SMITH, Macon, Ga. The object of the invention is to New York. Free on application. 
Paris, France. The principle of the invention consists in provide an improved tuhular, metallic piling, designed to 
rendering a continuous current alternating In order to en - take the place of the wood piling now generally used in 

Alcoholic liquids, puriflcatiou of, De Chanterac & 
De la Baume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645,940 Alkali sulfates, apparatuB for decomposing, J. G. 
A. Hhodin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.R13 

hl 't b ,,,n . t f d b f i t the construction of breakwaters, levees, and the like. a : '. to e. ro I )  rans orme y me�ns 0 e ec rom.�- The piling consiste of a nnmber of metal tubes arranged netJcmductlOn, the ""condary alternatmg current of thIS side by side. Over the upper edges of the tubes a cap i. transformer bemg tben rectJli,,? by me�ns of a commntator litted. Through the lower edges of the cap bolts extend 

Alloys. making, Clamer & Hendrickson . . . . • . . . . . . .  646.118 Ammeter, P. H. �'. Spies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646,110 Asb ejector, C. W. Thorne . . . . . . . . . . . . . . . . . . . . . . . . . 646,:l28 RacK pedaling brake, A. P. Morrow . . . . . . 646,302 to 646,304 

operated by the same mechamcal deVIce as that employed 1 h' h d t b ' to h Id . . " . I transverse y, "tV 1C engage Bun ry U es IW as 0 �or rendermg the orlgmal contmuous cnrr""t �lternatlDg, the cap in place and .tiffen the positions of the . piles. 

Back pedaling brake, M. R. & M. T. Schalfer . . . . . .  646,376 
Bag. See Paper bag. Bag making and tiIliuR' machine. Butler & Ward . . 646,R55 Bale band tightener, L. VoorhIes . . . . • . . . . . . . . .  _ . . . . 646,3.13 

�n suc� a m�nner that the secondary alternatmg current Metal piles are more durable than wooden piles are IS rectIfied Isochronously, because the phases of the . . '  
secondary cnrrent, althongh Jagging behind or <ii splaced stronger, and are not hab1e to the attacks of msects. 
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Names H od A ddre88 must accompanv all ietter8 g:;::tO���;i��P���1�Y�e�E�l:W:��e�::::::::::: : �g:� 
or no attention will be paid thereto. Tills is for om Battery. See Primary battery. Secondary bat-
information and not for pUblication. tery. relatively to those of the primary current, are isochro- GATE .-JOSHUA TENNANT, Carson City, Mich. The 

nous with them-that is, the intervals separating the gate is capable of being swung from its swing-post to or 
phases of tne secondary current are equal to those sepa- from a team or person and of being slid past the SWillg
rating the phases of the primary current. post and opened as far as desired. The gate can be 

Ie e fel'ences to former articles or answers should Battery jar or receptacle, E. A. Sperry . . . . . . . . . . . . .  646,325 
give date of paper and page or number of question. Beam coverinl(. C. T. Pur�y . . . . . . . . . . . . . . . . . . . . . _ . . . �46,192 

I nq ll l rle� not answered in reasonable time should Bearmg, Clamer & HendrIck�on . . . . . . . .  : . . . . . . . . . . .  &16,119 
De repeated : corresp.ondente wil} bear in mind th�1 BeeW.e�"ac������.t.��. ��:. �.������ . .  ��.�. ������.�'.��:. 646.162 some answere requITe not a httle research, anu� Bell, A. Areus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 645,930 

ARC-LA MP.-EDWARD L. BROWN, McComb City, 
Miss. The inventor has provided a simple, ingenious 
device for automatically regnlating and controlling the 
carhons to produce a constant light. The device is par
ticu1ar1y adapted for search-lights, magic itmterus, and 
the like. The mechanism consists of spring-actuated 
gearing which is operated antomatically as the current is 
cut out by the burning away of the carbons. 

Engineering Improvements. 

PACKING.-JOHN J. Moss, 640 South Fairfield Ave
nue, Chicago, Ill. The packing is useful both for pack
ing rods an d joints alld for various forms of macWnery. 
The packing removes a certain amonnt of friction on the 
rod, and works automatically to the slightest friction. 
It can be placed in any position and oiled like a 
brass bushing. A packing-sleeve, comprisinl( a spiral, 
is connected at one end WIth the stuffing-box. The 
other end of the sleeve bears between a spanner and the 
stuffing· box and serves continually to maintain the spiral 
under pressure. 

Mechanical Devlce8. 

FIRE-ESCAPE.-CHARLES H. SmELDs and ALVIN 
SHAW, Spokane, Wash. The invention comprises a tu
bular ladder at each end of which a carrying-wheel is 
mounted. The wheels run on tracks secured to the 
building. · A platform is attached to the lower end of the 
ladder and projects outwardly transversely. An exten
sion-ladder is hingedly mounted on an outward extremity 
of the platform and is capable of swinging up and down 
thereon. The carrying wheels are driven by a chain
gear. 

DUMB-WAITER.-CHARLES W. HOFFMAN, Man
Ijattan, New York city. By means of the improvements 
devised by the inventor, the manufacturer is enabled 
readily to change the cage-supporting rope-pulley to 
suit the width of the well or shaft and to hring the ruus 
of the rope in proper alinement with the cage and the 
counterbalancing-weight, without the use of extra guide
pulleys. The arrangement also affords a convenient 
and simple support for the bralte mechanism of the 
hoisting-drum. 

E L E V A T OR CONTROLLING APPARATU S.
JOHN J. COOK, Bntt�, Mont. Tbe apparatus is particu
larly adapted to mme-elevators and is so con.tructed that 
a sure and effective means is provided for holding the 
elevat.or, these means h�ing continually nnder the con
trol of the operator. 'l'he car moves past a guide rail . 
Shafts are mounted on the car, and a dog is attached to 
each .haft and works with the guide-rail. Gears are at
tached to the shafts and mesh with rigidly connected 
racks fastened to a link. A lever, mounted on the car, 
is pivoted to the link. A h.nd· lat"h is mounted on the 
lever, and a quadrant on the rack, CORCtS with the 
hand-latch to hold the lever in the desired position. 

WASHING-MACHINE. - CHARLES W. THOMSON, 
Ontario, Cal. The object of the invention is to provide an 
improved washing-machine, simple· in construction and 
arranged to enable tlie operator to pick up and thorough
ly wash any part of the clothes without t.be least danger 
of injuring the clothes. The machine has beaters and 
handled arms carrying the beaters. The fnlcrum por
tions of the arms are reinforced ; and bushings screw into 
the reinforced arms. 

Railway-Co ntrivances. 

DUMPING-CAR.-GEORG>; H. LAWRENCE, Middle
town, N. Y. The car is a coal-car of the hopper-bottom 
type, and is provided with a winding. shaft located on the 
under side of the car and at one side of the dumping
doors. An equa lizing. chain is arranged for winding at 
its ends on tbe shaft, the chain extending transversely 
across the dumping.door and having a traveling connec
tion with the car to allow the chain to equalize. Un
equal closing of the door and, consequently, loss of coal 
are thus prevented. 

DUMPING CAR. -WILLIAM H. ONION, New Or
leans, La. The dumping-car docs not require extra 
track-sectious or alterations in the bridge or track upon 
which it is to be used. A stop or bumper is provided. 
capable of convenient ·and expeditious application to a 
rail at any point in its length. The Car is so constructed 
that upon .triking tlte stop, it will be automatically 

raised or lowered while in either its normal position or 
when slid past the swing-post and held in the position 
to which it can be vertically adjusted in order to 
clear any obstructions, or can be held sufficiently from 
the ground to prevent snow-drifts from reudering the 
gate inoperative. The gate, in addition to its pivotal
support, has a crane-support, so that it will not be af
fected by lateral or vertical strain. 

LEVELING ATTACHMENT FOR VEHICLES. -
JOHN NASH, Dayton, Wash. The object of the inven
tion is to provide a means for adjusting the body of a 
vehicle (especially a threshing-macWne) to a level posi
tion, thus preventing the vehicle from cap8izinl( and 
avoiding the labor of digging pits for the wheels, to level 
the body. A hinge-section is pivoted at one end to the 
running_gear and at tbe other end to a portion of the 
body. By means of adjusting.devices at each side of 
the body, the hinge·section can be swung to level the 
body. 

GATE. -JAMES M. ADAMS, Deckertown, N. J. The 
gate is of the sliding and swinging class and is provided 
with a simple means whereby it can be adjusted verti
cally to clear it of snow or to p"rmit small animals to 
pass underneath and to form a barrier for large animals. 
Connected with the gate and its foot-post is a guide
rail secured to the foot-post. A head or block is ver
tically adjustable on the rail and is provided with a 
perforated lug engaged by a pintle extended from a gate
supporting roller. 

FIFTH-WHEEL.-AMBROSE E. ABBOTT, American 
Fork City, Utah. The fifth-wheel comprises a ring
plate to which springs are attached. Segmental plates 
are secnred to the axle at opposite sides of the king-bolt. 
Rollers are mounted in depressions formed in opposite 
ends of the segmental plates. Heads on the ends of the 
rollers prevent their displacement lengthwise. The use 
of grelllle or other Inbricant is unnecessary, thns pre
venting the accumulation of dust and dirt. 

APPARATUS FOR PRODUCING DIS'l'ILLED 
WATER. -- CHARLES F. CONOVER, Manhattan, New 
York city. The invention consist.s of a system of treat
ing water by which it is evaporated and then conden@ed 
so as to produce pure water. One object sought to be 
accomplished is the utilization of waste sonrces of heat 
for the evaporation of water and the snbsequent con
densation of the water so as to form chemically pure or 
distilled water. The evaporation of the water heated by 
waste-heat is rendered possible by the employment of a 
vacuum-pump, which lowers the pressure on the water 
and causes it to boil at a much lower temperature than 
when subjected to atmospheric pressure. 

though we endeavor \0 reply to ail either by letteJ Beil, electric, F. & H. F. Keil . . . . . . . . . . . . . . . . . . . . . . . . 646,222 
or in this department. each must take his turn. I B!cycle, E. H. Fisher . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . t!45,998 

R u yers wishmg to purchase any article not advertised BI
.
cycle frame. N. E. Paflsh . . .  : . . . . . . . . . . . . . . . . . . . . .. 646,189 

in our columns will he furnished with addresses of BICycle hand power, J. D. Atkmson . . . . . . . . . . . . . . .  t!46,161 
nouses manufacturing 0: carrying the same. �lg�l� �:g�i: J.lil!N�'?�

r
�:.

.
:::::::::::::::: . . . : :  �:m 

Special ''' rinen I nlorm a t i o n  o n  matters o f  Ril l of fare indicator. �'. A. Hertzer . . . . . . . . . . . . . . .  646,026 
personal rather than general interest cannot be Binder frame, H. P. Jones . . . . . . . . . . . . . . . . . . . . . . . . . 646,221 
expected without remuneration. Boats. apparatus for hoisting or lowering ships', 

Sclenti ll c  A m erican S u ppl ements referred . . J. H. Klencke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 646,1�1 
to may be had at the office. Pnce 10 cente each. BOller. R. Bohnen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645,935 

Roo�s referred to promptly supplied on receipt 01 �gg�:a":e����.�;�t���R�':,.��:.�:.�·.������:�� : :: ��:� 
In i�"!<;' ... I 8 Sent for examination should be distinctly �grt����)';;n".�'i;ill�a"b'\�:"6�IB� t�e�'g!Ugh·::. :::.":::.: �V17� 

marked or labeled. Bottle·sprinkler, H. O. Brawner . . . . . . . . . . . . . . . . . . . .  646,349 Box. See Letter or order box. Match box. 
Miter box. 

(7852) .T. A. De V. asks:  Can such a c u r- ��:.;:e·t�· ��ct���
l�

r
acket· .. .  · . . . . . . . . . . . . . . . . . . . . 646,296 

rent be passed over a cable, composed of six number 6 
wires of the Brown and Sharpe gage for copper wire, 
that wlil deliver 200 amperes at 2,000 volts to a motor at 
the end of the line withont danger of breaking through 
the insulations and forming a short circuit with the reo 
turning cable of the same size, which lies close along be
side it. The cables to be five miles long and submerged 
in the sea but protected by gutta percha insulation to an 
amount that will equal the cables themselves in weIght. 
A. The underwriters allow a No. 6 wire in waterproof 
insulation to carry 65 amperes. Your six wires could 
carry about 400 amperes. If the insolation is all right, 
there is no reason why the return may not lie alongside 
of the other cable. Much higher voltages are now pnt 
in the same sheathing. 

(7853) W . .T. I. asks : What proport.ions 
are requirL'<l in the building of a dynamo which is �, rrr 
or anything in that vicinity of a horse power? The Edi
son with a drnm armature is the one I want to bnild. 
Give all about size of pieces in the armature and commu
tator plates, and amount of wire and size of it required. 
Also, give size of the iron pores of the field magnets and 
amount and size of wire used in the winding of them. A .  
Your request i s  too indefinite. Yon d o  not even state 
the voltage you expect to have from your dynamo. We 
�commend you to purchase Parkhurst's " Electric Mo
tor Construction for Amateurs, price $1 by mail; or 
Watson's '"'". One ,qnarter Horse Power Motor," price 50 
cents and follow the plans given there. 

Brake. See Back pedalini< hrake. Vehicle hrake. 
Brake shoe, Morrison & Allen . . . . . . . . . . . . . . . . . . . . . . .  646,301 Brick handlin� apparatus, J. P. B. Fiske . . . . . . . . . . . 646,207 
Bricks or the lIke, machinery for pressing, R. T. 

Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,027 
Brickmaker's housin�, W. N. Cary . . . . . . . . . . . . . . . . . . 645,997 
Bridge gate, draw, H. W. Yerrington . . . . . . . . . . . . . .  645,991 Broom handle, J. W. Willard . . . . . . . . . . . . . . . . . . . . . . . . 645,988 Brooms. etc .. holder for. C. W. Gaston . . . . . . . . . . . . . 646,384 
Brush mat quilter, D. Neale . . .  _ . . . . . . . . . . . . . . . . . . 646,008 Burner. See Gas burner. Hydrocarbon burner. Burner, W. Egle . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . .  646,368 
Burners, soot" dispersing attachment for, J. C. 

l .. ohmeyer . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . 646,054 Button, F. G. Neubert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646,0\t1 Button. E. W. Silsby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 646,134 Button fastener, F. B. Wersel, Jr . . . . . . . . . . . . . . . . . . . 646,246 Button setting machin e, F'. R. White . . . . . . . . . . . . . . 646,003 Button, sleeve, J. E. Hills . . . . . . . . . . . . . . . . . . . . . . . . . . .. 646,175 
Cahinet, kitchen, E. Wheeler . . . . . . . . . . . . . . . . . . . . . . .  646,247 
Can. See Roving caD. 
8:����[of�� ����nlu����:,. ::.: �'. �������: : : : :  : :: �:l�t Car coupling, A. O. Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.396 
Car coupling, G. Hermanson . . . . . . . . . . . . . . . . . . . . . . . 646,172 Car coupling, W. E'. J obnson . . . . .  : . . . . . . . . . . . . . . . . . .  646.288 
Car couphnll. automatic. G. A. Hermanso n.6t6,173, 646,174 Car fender. R. Forwood (reissue) . . . . . . . . . . . . . . . . . .  11,814 
Car, metalliC, E. W. Summers . . . . . . . . . . . . . . . . . . . . . . .  646,196 Car or engine wheels, machine for grinding, W. 

P. Leshure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,093 Cars, automatic air pipe coupling for, J. W. Spur· 
lock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.240 Carburetor, J .  R. Selzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.RW Card separating device, E. E. Proper . . . . . . . . . . . . . . . 646.157 

Cards, playing. J. F. Kinl(will . . . . . . . . . . . . . . . . . . . . . .. 645,961 Carriage, child's. G. E. O'Hearn . . . . . . . . . . . . . . . . . . . . . 6(5,970 
Cart, bag carrying, J. B. Rhodes . . . . . . . . . . . . . . . . . . . .  646,010 Case. See Bookcase. FIling case. 
Caster socket, H. D. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.974 
Cellulose solution for manufacturing tbreads, 

production of, E. Bronnert . . . . . . . . . . . . . . 646,301, 646,:181 Chain, transmission, P. Hoevel. . . . . . . . . . . . . . . . . . . . .  646.074 Chair adjustment, J. Karpen . . . . . . . . . . . . . . .. . . . . . . . . 64fi,107 
Chair attachment, infant's. W. E. Thompson . . . . .  646,084 
Cbeck hook and harness hanger, combined, G. J. 

you any- Chi:;;,��r;:;::'lai: i': ·riickiu·.';ii::. :: .':::::::::::::::: ��:m 
thing on subject of Clarke's wireless telegraphy as per gg�s;�'e��rS��sC�tt�;�'i:'pp'er: " """"""" ' ' ' '  646,257 
page 213 SCIENTIFIC AMERICAN, i�slle of April 2, 1898, Churn, J. A. Parker . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,100 

(7854) J. E. C. asks : Have 

so one can build the machine. In the issue given above gfg':.�
n
b�':."c'l.�:-;/,;,�'t.1�1��S:ii:·iiaeffier·::. : : : ·. :  : '. : : tg:Mg no measurements or data are given. A. "Te have no Cigar wrapper cuttiu(l machIne, N. Du Brul . . . . . . .  646.206 

plans with detail" (jf the instruments used in the Marconi Clamp for textile fabrics, C. L. Weichelt . . . . . . . . . . 646,244 
system of wireless telegraphy, so that one could build 2l�1�h

c
���::;a�is-:n�1.

a
��'torraw: : : : : : : : : : : : : : : : : :: ��:� 

machine. Coat lock, D. K Catbrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,066 
Coin contro l1ed apparatus, R. W. Sowers . . . . . . . . . .  646,323 

(7855) X. Y. Z. asks why the follo,ving 86:i��: iXo:: ���:{:icaif . . . : : : : : : : : : : : : : : : : : : : : : : :  �:� 
rule is incorrect for ca1cul",ting the area of a cirrle or Cooler. See Milk cooler. 

DeHigns. " squariug the circle." I have no doubt it is fallacious, gggg: ��I�A��,fy�l:.ir:t�: ����:::::::. :::::::::: �:� 
CANE OR UMBRELLA-HANDLE. - WJLLIAM H. but why ? The area of a circle equals the square of one- ggr: �.i'i���t�iI(Mm�gg[��.rl\r::li: Fieiciier·:::::::.: m:� 

S Q N Y k ' t Tb d . . ts fourth of the circumference. A. The area of a circle is Corn crib C I Simpson 646 R21 PEAR", ueens, ew or CI y. e eSI� conSlS 
found from the formula : Area=1r" , in which 1!'=3'1416. Cornice, box, C.' M. Pruts;;;�u·:::: .

. ::::::::::::::::. :: 646:2.'l6 
in alternate plain and fluted panels, the plain panels be- Corset, apparel, C . . Jullien-Binard . . . . . . . . . . . . . . . . . .  646,180 
ing circumferentially contin uous and arranged in the ��7r:'P:� ��e 

Ci:�':n .
g
)

i:::.����e,;�:�t::c�':::=n�: gg��ff,ta������'o�·s�e���=�r�: ·s: Sedfar·.i : . : : : : : ;  ��:gm same general plane. � " Cotton chopper, J. J. Brooks . . . . . . . . . . . . . . . . . . . . . . . .  645,9H7 
CHIMNEY· CAP MEMBER.-JOHN COOPER, Brook- value !tiven above and we have for the area of a circle ggi�g� ��::'J':r��sv:��e:ie�r fo�b���umati;;:G:w: 646,158 

2'46766 R', while the true value is 3'1416 RO. The rule Wilhams . 646 2i8 Iyn, New York city. The design provides a rectangular above cannot in any case give the correct area of a circle. Cotton gin 1I;;e ·.Y.i" ri:;: T: c: ii:berh·,irdi:' . . :: ..... ..... :.: : 646:R67 
member for chimney-capA, such as are used on all hOllses Coupling. See Cal' coupling. ElectriC coupl ing. 
in large cities. . Its only fallacy is that it is false. 8�:����' lr'a�de f?,:'i'�

i
s�jrL.JL: ·Merriman: · .

. :: . .. .. :: '. : : ��:� 
HOLDER. -FRANK A. SMITH, Chicago, Ill. The de- (7856) S. E. A. asks: 1. What is the g���::;:':a��n��f;'�r���a�.l�� �i�i�%�:I.�

n
6k::i.j9: 

�:� 
vice i. designed to hold hats, coats, umbrellas, and cards. \ exact temperat.ure req!,ired to change steam into the Crushers and pulverizers, hammer supportl for, 
The holder can be nailed to the wall in any desired gaseous state ? A. Steam is already a gas formed by the C\llfEJi.�d:;.�i8�il\;jje"ker: : : : : : : : : : : : : : : : : : : : : : : : : :.: 

�:�� 
place. evaporation of water. The question perhaps is intended Current wheel, Winter & Gill . . . . . . . . . . . . . . . . . . . . . . . .  646,338 

to a8k for the temperature of the- separation of steam into Curtain ring, W. �-'. Durst . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,366 
BOX-BLANK.-EDWARD E. PINKERTON Sioux City . . . Cutter. See Cloth cutter. Noodle cutter. 

I T" bl k '  . f d . . ' . Its constItuent gases, oxygen and hydrogen. Tne dIS - CYCles, acetylene motor for, C. H. OtIen . . . . . . . . . . . 646.0 .. 13 owa. �e an IS rem orce at certam po.rtl()Ds so ao sociation of steam begins at 2,2000 Fahr. and is complete Dehorning, or branding chute. W. S. young . . . . . . 646,251 
to form a box stronger than that ordmarlly produced t 4 5000 F h 2 H tb t f h h ' t ' 

Designs, producinjr colored. G. Thurinjrer . . . . . . . . .  646,395 
from a one piece blank. a ,  a r. . 0\\: can e wo 2�ses 0 W JC 1 18 Desk, botel register, G. P. Rose. Jr . . . . . . . . . . . . . . . . 645.975 

compo�ed be most easIly separAted WIthout the use of Rfsvh
u:r:a����,I(��e'?:i��'. �:.�· . . �����: : : : : : : : : : : :  ��:i� STRETCHER·FLATE l<'OR CARPET-T A CKING electricity ? A. This is done in great quantitiee in t.he Display apparatus, T. Hansen . . . . . . . . . . . . . . . . . . . . . . . 646,168 

DEVICES.-CHARLES P. KNAPP, Deposit, N. Y. This manufacture of water gas. Coal is raised to a high tem · R�8J'i't,Yu�tob���f;d�ub� �cl?�:I��'.":· ':::::::::::::.: rJ;:g� 
��:�';!� t:�: ::z:��e�o:n:��:h�i�!at= �r;:t�:c�r= per

b
a
l
ture m

h 
a fur

h
nace'h

whiCh is th�n closed and the steam ggg� f�Cek�k.na�,�:°.x.:'i:! �w3i . �a�.r.�:�� : : : : . : : : :  : : :  �:ggg 
is own t roug the ot coal,  raIsing it above the tem- Door opener, automatic. J. Compton . . . . . . . . . . . . . . . 646,205 device. The plate is of triang ular form and bas a Reries perature of dissociation. The SCIENTIFIC AMERICAN Eg�etP���d:n,�.�·ai��r,�I::: .. :::::::::::::::::::.:: �:�� of prongs on its lower face adapted to engage with the SUPPLEMENT has contained several articles upon this Drawers, lady's. J. Marcoux . . . . . . . . . . . . . . . . . . . . . . . . . 646,005 carpet and .tretch the same. The plate is also intended mbject. 3. What is the temperature of the oxy-hydro ' E��i;'i< ���!����:ii1herien . . . . . . . . . . . . . . . . . . . . . . . . .. 646,327 to be reversed when necessary, and by its pecnliar form gen blow-pipe flame ? A. It is estimated at about 4.0000 Dust collector and separator, A. W. Banister . . . . .  646,253 

is very useful in .tret,hing carpet in the corners Ilnd Fahr. 4. Can oxygen and hydrogen be introduced into m�
i
.:'Jit:.b

�
i
��o�a�;�jr���

n
dlai;,r· 'far' ·"iiern.iiiug; 

646,379 
along the sides of rooms. the blow-pipe in a mixed state wit.hout danger of an ex- I G. H. Neely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646,308 

NOTE. -Copies of any of these patents will  be rurn- p10sion ? A. They are so mixed in the mixed jet eom- ,  �r:�lr���g��1i�,i:.b�tfi:n:�·.i: : : : : : : : : : : : : : : : : : : : : mJ� 
ished by Munn & Co. for ten cent.. each. Please state mon1y nsed in the stereopticon Special care must be Ji}lectnc rnachme, dyn lmo, Dalen & Hultquist . . . . 645,943 

h f th teo te . I f h '  . d d te h d '  th t f h' bl . to 'd Electric macbine, dynamo, B. G. Lamme . . . . . . . . . .  646,092 t e name 0 e P& n e, tIt e o  t e mventlOn, an a a m e arrangemen 0 SUC II OW-pIpe aVo) ex- Electric motor, H. F. Joel . . . . . . . . . . . . . . . . . . . . . . . . . . 646,147 
of this paper. plosions. f (Continu�a on page 2$1.) 



" St " Foot find ar Power 
Screw Cutting 

Lathes 
Send for Catalogue B .  

SEJ'I"CA FALLS MFG. CO. 
695 Water Street. 

Seroc. Falls. N. Y • •  U. S. A. 
AMERICAN PATENTS. - AN INTER-
e�ting nnd valuable table showing the number of patents 
granted for the various subjecB upon wbich petitions 
have been flIed from the be,zinnine down to December 
31. 1&.14. Contained in SClEN'l'U'lC A:'!1TltlCAN Sup
PLEl\1KN'l'. No. 1 OO�. Price 10 centl:!. 1'0 be bad at this office and frow all newsdealers. 

----

I N DUCTION 
CO I LS for experi
ments in X rays and 
other electrical work. 
ar Catalogue Free. 

E .  S .  R I TC H I E  & S O N S ,  BROOKLINE. M ASS. 

N I C K E L  
AN)) 

Electro. Plat ing  
Apparatus and MateriaL 

TBE 
son & VanWinkle 

Co . •  
Nen'a l'li. � • •  J .  

131; Liberty St . •  N. Y. 
30 & 32 S. Canal St 

Cbica"o. 

ACETYLENE GAS AND CARBIDE OF 
Culcium.-All about the DeW illuminallt. its quaJities, 
�����i��t�

r
�:�f�l

e
m
O
:J

i
�t��£

ti
�1�tgsf�

O
a���

l
b1��i-f:s of articles, gtvioj! in complete form the particulars of this hubject. Details of furnaces for making the carbide, 

gas generators. j!asometers, burners, etc. Contained in 
1 ����[�'Wol'1t'iI��r; U ��;I'f����Tj IIf��' I :m�' 
1 0 :1 � .  1 0:1�. t o,'7 . 1 Uti4.. 1 0 7 1 .  HI7:.!. ) 08:.1 : 
1 0S3, 1 01'1 4- . 1 08 � , 1 0l'ti, l 1 U4.. 1 1 :.!4- . 1 1  :l�. 
1 1 4-f) and 1 1  �O. Price 10 cents eacb. by mall. from 
this office. and all newsdealers. 

P E R F ECT - P U M P  - P OW E R .  
is attained only in the 
TABER ROTARY P U M PS 

Si��r� aa�j d�;;�����ii 
pump bot or cold fluid, 
tbin or thick. Requires 

no skilled mecbanic. Most 
power at least cost. All parts 
Intercbangeable. Made of 
iron, steel or bronze. Can be 
drivp.n by belt, motor or engine attachment. Large lllustmteO. Cataloyue f"ee 

TABER P U M P  CO., 32 Wells  St.. Buffalo. N . Y  .• U.  S . A. 

SU B-PRESS P U N C H E S  A N D  D I ES 
\Ve make to order to drawings or mod-
:l�h

b
�����I:��

v
����ll()(��d,

a
���

g ,���i 
requiring accuracy and finish. Sub
Press Dies for tbe parts of watches, 
clOCkS, cyclometers, and other smal1 
�g���i�e�:n� ��:�

i
g�

t
Bub���e:\��s�� 

and Stands. S",ul for Descr!ptive Gin'r. 
T H E  PRATT & WHITNEY C O .  

Hartford. Conn.,  U .  S. A .  

THi �Hls KEROSENE 
and GAS Engine 

burns K E R O SE N E cbeaper 
and safer than gasoline. Auto· 

matico simple, reliable No 
electric battery or f1ameused 
PerfeCLl'egulation.Belted or 
���

e
��!rct���i

l
:gtf�g?�b���� 

ing storage battenes and 
nll�'����' Po:-l'R:�:g��: 

A. M ( E'}'Z, 
128-138 }.'IOTI ST., NEW YORK. 

j\·I:lrkt & Co.,London,l-Iambllrg,l)aris 
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Electric switcb. J. L. Creveliug . . . . . . . . . . . . . . . . . . . . .. 646.008 1 A Q df CI t S t }i�lect.rical COllnection device, 1\1. Pfatischer . . . . . . . 646.009 00 orm ose e f;Jlectr!cal connections. protecting, J. Langton . .  n �4�.1�!) ./ ElectTlcal cannector, J. Langt.on . . . . . . . . . . . . . . . . . . .. t)4U,I50 
• 

�:������:�6t��p�·r�i�1�����\�rX .. . i3 . . .  M .. . iia�ii�d: 6�5.9S4 will make your closet look like this picture. Try it six 
Ele�'��;:'t1hi: 'F';'a'''el: : : : : : : : : : : : : : : : : : : : : : ' : : : : : : : : :  8:�:�� months. Money back then if you say so. 

�:��::�g�: b: �:.lI����ei .. s::::::::::::::::::::: ::::::: 8:8:�} LADIES' SET-12 Garment Yokes, 12  Skirt Hangers, 2 Shelf 
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: 646.189 Sets, $3. 00 each-two in one shipment, $5.50, express paid. En"r,tj'''Iro���i�l:dI�lll�n.�.�.�I.���:.���t�����.� : 646.177 Our Trousers Hanger is much prized by gentlemen; sample 
Envelop, '1'. W. '1'. Maxwell .  . . . . . . . . . . . . . . . . . . . . . . . . . 646.186 30c. ; 4 for $1.00; 6 and 1 Loop, $ 1 . 50, prepaid. Explosive eng'ine, J.  F. Duryea . . . . . . . . . . . . . . . . . . . . . . 646.;1!)U 
Explosive engine. C. Sint.z . . . . . . . . . . . . . . . . . . . . . . . . . . .  G46,32'2 
J;"'abric. See ,"Vh'e fabnc. ""oven fabric. 
Fan, ventilating', H. Klein . . . . . . . . . . . . . . . . . . . . . . . . . .  646,002 

Sold in first-class dry good� stor·eR and by clotbiers and furnishers. If 
you cannot buy tbem from a dealer in your town, remit to us. Mention 
your dealer's name. We send free an il lustrated descriptive booklet. li'astener setting machine gage att,nchment. G. 

Fau�·t�b��vr'.\I·ii.cJieii ·& �i:CKil;i;o;i ·::::::::::::::: 8:8:� CHICAGO FORM COMPANY, .oJ La Salle Street, Chicago. 
Ii'eeder for steam boilers, automat.ic, E. J. Strong 64U,0S3 
Feeding device. bOIler. If. J. \rVeiss . . . . . . . . . . . . . . . .  640.062 
Feeding device for boilers, safety, 1,1'. J. Weiss . . . .  646.061 
li"ence machine. wire. 1\1. D. rl'aylor . . . . . . . . . . . . . . . . .  646,112 
Fender. See Cur fender. 
File. letter, H. S. Culver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.360 
File. newspaper. B'. C. Blaisdell . . . . . . . . . . . . . . . . . . . . .  646.259 
�-i1lng box cabinet. R. W. Pope . . . . . . . . . . . . . . . . . . . . .. &l6.WI 
};'iHug' case, card. It. \V. 'l'obey . . . . . . . . . . . . . . . . . . . . . .  G46,a30 
Fire escape. H. Sperling . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 645.982 
}i'jre escape. ladder, rr\ 11'. KruJler . . . . . . . . . . . . . . . . . . &16.291 
l:fil'eproofin£ wood, H. V. Simpson . . . . . . . . . . . . . . . . . .  646,101 
Fishing reel, 'Y. 'rrabue. . . . . . . . . .  . . . . . . . . . . . . . . . . .. 646,085 
l!'loor clotb, machine for cutting tesserre for, E. 

Batten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.34 1; 
FlUId int.erchanging device, H. Szamatolski. . . . . . .  646,878 
IfJuid pressnre engine. H. B. Goodhart . . . . . . . . . . . . . 640,024 
li'luid pr essure regulator, H.. N. Baylis . . . . . . . . . . . . .. &16.064 
Fly esca�e. V. D. Muzzy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi46.0!l6 
Folder. G. P. Fenner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 646.273 
�'olding table. adjustl1ble. H. Mebserle . . . . . . . . . . .  640,152 
Fur cutt.ing machine. J. Derbohlu· .... . . . . . . . . . . . . . . . .  646,260 
li'urnaces. mechanism, for throwing sprays of oil 

into. '1\ R. Browne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,352 
G a�e. See \-V n ter gage. 
Game. M.. J. Hotaling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 645.955 
Game. ball and target. W. U. Park . . . . . . . . . . . . . . . . . .  646.09'J 
g:�bba:;n���T.t���a;:er��.��.'���.-.-.-.' .-.- :.- : .-.-::.-::: ::: 646,163 
Gas burner, J. P. Farm�(' . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gas Durner, incandescent, A. H. Petereit . . . . . . . . . . 
Gas generating apparatus, acetylene, �. Evans . .  . 
Gas generator. acetylene. R. L. Reck . . . . . . . . . . . . . .  . 
Gas generator, acetylene, Leftwicb & Reinken . . . 645.963 
Gas generator, acetylene, J. H. Ross . . . . . . . . . . . . . . . 646,316 
Gas generator, acet.ylene, C. E. Yvonneau . . . . . . . . . 646,404 
Gas j!enerators. valve for ,'Vater, H. Strache . . . . . .  646,060 
Gas igniting pill, A. Martini. . . . . . . . . . . . . . . . . . . . . . . . .  646,297 
Gas. manufacture of, E. De li-...a'1.i. . . . . . . . . . . . . . . . . . . . G46,019 
Gate. See Bridge gate. Swinging gate. 
Gathering iron. D. 11"". Richardson . . . . . . . . . . .  64€,037, 646,038 
Generator. See Gas generat.or. Steam gener-

ator. 
Glass articles, apparatus for manufacturing hol-

low, P. '1'. Sievert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646,133 
Glass. treating woven wire in manufacturing 

wire. J. W. Sbeppard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.132 
Gold and silver ores, etc., treatment of. Mont-

gOmerie & Parkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H46.006 
Gold ores, treating, C. Wetherwax . . . . . . . . . . . . . . .. 646.:135 
Golf club. J. CraIL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  645.942 
Golf club. J. Dalgleisb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6l5.944 
Governor. F. M. RiLes . . . . . . . . . . . . . . . . 646.207. 646.314. 646.315 
Grain binder. A. G. Mcintosh . . . . . . . . . . . . . . . . . . . . . . .. 646,231 
(irain conveyor belts and means for operating 

same, concentratIng rolls for. S. F. Evans . . . . .  645,946 
Grave concealing apparatus, G. J. Chaffee . . . . . . . . .  646,088 
Grinding machine. Bancroft & '!·horne . . . . . . . . . . . . 646,3!l7 Gun, automatic magazine. Beck & Ii·errant . . . . . . . .  645.932 
Harvester attachment, corn, J. P. Degnan . . . . . . . .  646,102 
Harvester. corll. 'V. Boward . . . . . . . . . . . . . . . . . . . . . .. . 646,219 
Harvesting machine. beet, J. I. & A. E. Jackson .. 645.957 
Hay carrier. J. H. Burkbolder . . . . . . . . . . . . . . . . . . . . . . 646.261 
Heel breHsting machine, A. G. Brewer . . . . . . . . . . . .. 645.\J94 
Hoof pad. W. J. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.148 
Hoof trimmer . . E. Morgan . . . . . . . . . . . . . . . . . . . . . . . . . .  646,058 
Hook. See Cbeck book. Horse foot covering, M. Hallanan . . . . . . . . . . . . . . . . . .  646.214 
Horseshoe and pad. M. Rallanan . . . . . . . . . . . . . . . . . . .  646.213 
Horsboe. cusbioned. '1'. J. Lovett . . . . . . . . . . .  645.965. &15.006 
Horseshoe, rubber cusbion, H. Paar . . . . . . . . . . . . . . .  646.234 
Horsesboe. soft tread. M Long . . . . . . . . . . . . . . . . . . . . .. 646.029 
Rose pipe. M. H. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 646.072 
Hub attaching device, Weitzel & Smith . . . . . . . . . . . . 646.245 
Hydrocarbon burner, M. O. Goading . . . . . . .. 646,385, 646.386 
Hydrocnrboll motor. E. '1\ Headech . . . . . . . . . . . . . . . .  646,28'2 
Incall�escent. mantles. compound for coating, A. 

S. Newby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.202 
Indicator. See Bill of fare indioator. Vessel indi-

cator. 
Induction motor. G. S. Neeley . . . . . . . . . . . . . . . . . . . . . . . f>l6.300 
Injector. C. S. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 646.1 1 1  
Ink for marking cigars or tobacco, E. Klein . . . . . . .  646,122 
Ink well. S. G. Baldwiu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.3l4 
Ink well and reservoir. combined, .T. H. Miller . . . . 645,968 
Inner soles, machine for applying stiffening pillS to. J. V. Alleu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.340 
Iron. See Gat.hering iron. 
Jack. Lifti nil' jack. 
Joint. See Rail joint. 
Kite. W. A. Eddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.375 
Knitting machine. L. N. D. Williams . . . . . . . . . . . . . . . 646.3.16 
Ladder. foldin". '1'. H. Betty . . . . . . . . . . . . . . . . . . . . . . . . 646.:147 
Lamp. acetylene gas. W. C. Homan . . . . . . . . . 646.051. 646.052 
Lamp. blowpipe, J. Heinz . . . . . . . . . . . . . . . . . . . . . . . . . . .. 646,171 
Lamp braCket, F. Rbind . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 645,\J73 
Lamp. Hash. C. K lary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.2"..5 
Lamp, portable electriC, A. F. Vetter . . . . . . . . . . . . . .  646.114 
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power. non-vibrating, 

��6�il& Srtl�500�rvgfu�roe;� 
��1gb

e
�� h�:e

b dit!�n����� 
to be the most practical power 
in the market, Occupying a 
space of UI x 20 inches, manu
factured upright or horizontal; weight 175 pounds . .  We 
build from one to eight horse 
power. For vehicles, boats 
and light stationary work, 
we can prove superiority. 

ar Seoul fOI' Ci,·cular. BUFFALO OASOLENE MOTOR COMPANY. 
Dewitt and Bradley Streets. Buffalo.  N. Y .  

The New Yankee Dri l l  Grinder 
8clcntlUenily Correct. 

The only drill grinder ever madtl requiring 
but. ODe prt:liminary adjustment. Gage Jaws, 
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obt...'l.illt!d instantly • .. Drills cut lik� razors. A 
hoy can \lS� it. Iron \Vorker@ ! This 
machine will pny for itself many times eadl 
year. Correct work impOSSible without it. 

W�jIUEN}��Vl.1�jl. t�ili.,
iG� O��'., 

Successor to G. '1'. Eames Co., 
250 A@.ylulII Av, Kulnmnzoo, �1teh. 

M O RAN FLEXIBLE JOINT 
for SteRn), Air  or  Liquids. 

Made in all sizes to stand any desired 
pressure. . 

Moran Flexible Steam Joint Co . •  Inc'd 
147 '1'bird �treet. LOUISVILLE. Ky. 

ACETYLENE APPARATUS 
Acetylene number o f  tbe SCIEN1'IFJC AMERICA � SuP. 
PLKMEN'l', describing. with fun iUustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
'1'he �as as made for and used by the microscopist and 
student; its use in the magic lautern. 'l'he new French 
t.able lamp making its own acetylene. Contained in 
SCIEJ.:'TTF'IC AMEIt1CA� SUPPLE.MENT. No. 10�7. 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on this subject we refer you to pa:;re 21 
of our new 1897 Supplement Catalogue .... ��nt free to any 
address. MUNN & Co., 361 Broadway �ew York. 

T�� Majestic 
for its the easiest Lamp 

TO FII.L-because the carbide pot 
is marked so the quantity is easily ga"ed. 

TO LIGHT-because the water 
feed is perfectly controlled hy a 
lever. 

TO CLEAN-because the retlector and its �lass protector are remov
able by Simply preSSing a button. 

Edw. M i ller & Co., Meriden, Ct. 

TELEGRAPH.-A POP-
ular article upon cable tel,egraphing. SCIENTJFIC AM. 
ERICAN SI.'PPLE>IENT 1 1 34-. Price 10 cents. For .ale 
by Munn & Co. and all newsdealers. 

STA N D A R D  ST R A I N E R  CO. , 
Dripless Tea and Coffee Straine 

B U TTO N S  
wi��Clb�,!��� o

Bvu�t�n��:e� iI�\'\WII:IIII:I IIiI!a 
bUl.·ue Patent Fasteners 
slip on in a jiffy. Press a lit
tle lever-tbey hold like grim 

C R E AT POW E R-S M A L L  COST. 
Lamp, vapor burning incaudeMcent, A. P. Doran. &i6.au:> [ t:�t��n 
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Last. E. W. Gerrisb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.14� 
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when desired. Hy mail. lOc. 
each. Bins. catalogue show-

I tug collar buttons and other II 
� t:��:r
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��[e���gfe s�g:tsfgl: ��I;lsie�: 'ii: P: 640,078 

& H. S. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.106 
-(ft useful novelties made with tI ' these fasteners, free on request. 

B U I L D 
Y O U R 

" WO LV E R I N E "  
Gas and Gaso l ine  Engines 

STATIONARY and M A R I N E .  
" Wolverine" is the only reversible 

MarineGas Engine On the market. 
It is the lightest engine for its power. Requires no licensed en· 
gineer . ..Il.bsolute/ilJ safe. Mfd. by 
WOLVE R I N E  M O T O R  WORKS. 

12 tr 111'011 Street, 
Gl·an.l Rapi ds, lUicb. 
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STEAllI HOlLER NUlllBER treats fully of Steam 
A utoruobiles. Price 10 cents-stamps 01' coin. Sub
scription $2.00 a year; 6 montbs. $1.0J. Foreign. $3.00. 
Subscribe for a ypar, rrow Janual'Y 1st, and you will �et 
both numbers. aT' Mention this paper. 
T H E  HORSELESS A G E ,  Weekly. Estab l ished 1 8 9 5 .  

1 50 Nassau Street. New Y o rk.  

THE ELECTRIC HEATER.-A VALU· 

Tbia b.ats Wind, Steam, or Houe Power. 
We offer tbe \V E JJ,�'I'''': 1l:  �X actual h(lr8e power 

G A S  E N G I N E  
for .150. Jess 10 per cent discount for c:Ish. Built 

intercba:1geable plan. Built of best material. 
I\fade in lots of Hlfl tllcrefore we Cftn make the price. 
Bond for sbipment. wei�b t 80fl lbs. l\Jade tor Gas 
or Gasoline. Also Horizontal Enj,!'ines. 4 to 30 h. p. 

WEBSTElt llIFG. CO .. 
1 074 West lath St., Chicago. 

Lettel' or order box. P. A. Bradford . . . . . . . . . . . . . . . .  646.016 American Ring Co., Box P, Waterbury, CODn. 

Leveling instrument. M. Nilson . . . . . . . . . . . . . . . . . . . . .  646,098 
Library, pool, and billiard table, S. W. Collins . . . .  64U.264 
Lifti"" jllck, A. J. F. Miller . . . . . . . . . . . . . . . . . . . . . . .. .  646.299 
Lime, apparatus for making bisultlte of, V. 

Drewsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,268 
I..ining- hoops, machine for attaching. M. J. Bart-

lett. . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 645.9fill 
Linotyping macbine, E. G. Leonard . . . . . . . . . . . . . . . .  646,2'Z7 
Lock. See Coat lock. Door lock. 1 2,500 RECEIPTS. 708 PAGES. 
Lock and iatch. combined. L. H. Mullikin . . . . . . . . .  646,094 
Locomotive windows, folding shield orguard for, H. M. Pem bertou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.311 
Loom sbuttJe. n. M. Seatou . . . . . . . . . . . . . . . . . . . . . . . . . 646.319 (I) � [j) Lubricator. J. �'. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &16.076 �.b � 

Price. 55.00 in Cloth ; $6.00 in Sheep ; $6.50 I n  

H a l f  Morocco, Postpaid. 
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Mattress filling macbine, C. 'V. Whit.e . . . . . . . . . . . . .  646,139 � ; � six years, and Medicinal products. makin�, H. Oppermann. . . .  6·J6.U34 �. tbedemand forit Metal �hears, J . C. Burgess . . . . . . . . . . . . . . . . . . . . . . . . . .  646,203 � � bas been so great l\letal sheets, apparatus for pickling or cleaning. that twelve edi-S. Diescber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.266 tions have been �l:�il��o���a�'Jti�li�,���ri�e·&·Ke;lnedY:· ::::·::. �n*81 CROOKES TUBES AND ROENTGENS' called for. 
�j illin� and fulling machine. �. Gessner, Jr . . . . . .  1i46.210 fu
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d fr. The work may 
Miter box. S. Levan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,228 about CI'\)okes tube�. SCIENTIFIC AMERJCAN SUPPLE- be regarded as Mold making machine. sand. W. Murcbey . . . . . . .  646.188 MENT. Nos. 1 S I . 1 8!1. :.!31', :.!4-:!. :.!44-. 7 !1:.!, 7 !1 ,' . the pl'Oduct of Molds. means for tlllin". P. Wernicke . . . . . . . . . . . . . .  645.931; f)0�. !IUS. 1 (1,, 0, 1 0,;"., 1 0�a. 1 0a ti .  1 U a 7 .  also the studies and Mortisinl< and boring macbine. combined. G. W. SCIENTIFIC AMERICAN. Nos. 7. 8. 1 (I and 14. Vol. 74. P r A  C t i c  al ex· Meserve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.125 Tbese profusely il lustrated SUPPLEMENTS contain a perience of the MO
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.��: . ��' . .  ��.��.���-. 646.287 most exhaustive series of articles on Crookes tubes and ablest chemist.s 

Motocycle, band.power. F. X. Gola.t.a . . . . . . . . . . . . . .  646,O()9 the experiments performed with them. Among tbem and workers i n  
�1ot.or. See Air motor. I£lectric motor. Hydro- will be found Prof. Crookes' early lectures. detai ling al l parts of the CArbon motor. Induction motor. Wave :��
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e��l[i�:�t������ f��o����: world; the infor-motor. tion with Roentgen's phottlgraphy . .Price 10 cents each. mation g-ivco be-Motor. H. T. Vaders .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi4fi.l!17 To be had attbls ofllce and from all Dewsdealers. ing of the hig-h. Mower. lawn. W. F. Hall. . · . . . . . . . . . . . . . . . . . . . . . . . . . .  646.212 

est value,a .... 11 ng· 
�:gg���. ��;t��8Si�g.H���a'l�(; ·ring:s ·tipon·�iibb·er 646.294 B U I LD Y O U R  O W N  E N C I N E .  edand c()ndensed 

Non·condnctin" coverin". J. Jones . . . . . . . . . . . . . . . . .  646.289 "� "" C A S T I"N r! S  convenient for ready use. Almost. every inquiry 
tubing, W. De'var . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,020 �� w.,. .. 0 " "  in concise form, 

Noodle CuLter. A. V. Lacombe . . . . . . . . . . . . . . . . . . . . .  646.075 ... that can be thought of, relating to for:nulm used Numbering macbine. consecutive. O. U. Bart· GASOLINE EN G INE S··. LAUNCHES in the various manufacturing industries, will here 
N �l
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G"ET'R"E'"'L"A' 'U"N'"C"H'''E N '!" I"N"EUW' ·K' ·5'.;;."�o. ,�.;�.·I�� be fou nd answered. u oc P , • emall. . . . . . . . . .  ·. . . .  . . . . . . . .  . . . .  . . . . . . .  1 . U � .. � - Those who are eugaged in almost any branch 
��� 19�t ���o�t�

n
�bii.co,;;b: : : : : : : : · : : : : : : : : : : : : :  8:8:�¥ of industry will find in this book much that 

Ordnance. apparatus for mechanically loading, is of practical value in their respective callings. 
J. Krone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  640.369 'I.'hose who Are in seA r('h of independent business Ore concentrator. W. E. Wild . . . . . . . . . . . . . . . . . . . . . . .  645.987 0" employment, relating' to the home mannfacture Ore or rock breaking macbine. E. Comerford . . . . .  &1/;.204 of salablc nrticleg, will find in it hundreds of most O,·!mn. reed or pipe. M. S. Wrigbt . . . . . . . . . . . . . . . . . .  6;l6.04G ;i G I V E  SATISFACTION. II t t· Pad. See Hoof pad. E:; exce en sugges IOns. 

Pall. self heat.mg dmner. H. L. & C. Marlett . . . . . .  646.1B.'i I?urable
d
ln
E

Construc. 
& c p Pall. veuulated. W. '1'. �'0Ilweiler . . . . . . . . . . . . . . . . . .  !i46.276 1 tlOD '!n

O
asy alld M U N N  0 U BL I S H E R S ,  Pan. See RoastIllj! o r  bakmg pan. Scale pan. Safe In peratlon. • , 

Paper ba". O. G� Goodman . . .  : . . . . . . . . . . . . . . . . . .  fi4�.0� p- Selul for CatalO(1'Ue I Office of the SCIENTIFIC AMER ICAN 
�:��f�l.�rit�·n�W.
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A Way to Change 
Your Work 

Prepare for a hetter pOSition without neglecting 
your present work. Our students advance 
in salary and position while 8tUd':ling. 
150.tJOO students and graduates 

TAUGHT BY MAIL 
Mechanical 01" Architectural 
t�'!h:�:!:f.; lt�e

8
c!r� erR

l, 
Civil Enc lneer tnar ;  Arehltecture ; Sur_ 
v e y i n g ;  B o o k  .. 
�::C��':l�teDOC.  

F.�tablished lR91. 
$1 ,500,000. Write rorcI"'nI' .... 

The 

L
AWp!o!��I��ct�e�C'�m�!t 

Law ( ·ourses. Gu�rantee8 be�t in
struction ever prepared. I'tdorsed by 
students and attorneys e verywhere. 
Easy terms. Begin now, 

NATIONAL CORRESPONDE�'CE SCHOOL O F  LAW. 
38 North Pa. St , I ndianapoHs, I n d .  �-----

5 CENTS A DA Y pays for 
the use of 

tbt $bimtr flutttr fitads 
To match 12.000 ft. of 4 in. strips 
(board measure) single t.ongue and 
&���;H��'iI f:�I��h: ;��i�.m ��;J 
for Catalogue, No. 22. Address 
S. J; SHIMER & SONS, M i lton.  Pa. 

M E R ITORIOUS I NVENTIO NS 
financed or patents sold o.utrlght. Capital furnished 
for good enlerprises 1ft 5 per cent. Stock companies 
formed and influential directors procured. Stocks and 
bonds sold. We transact all business on commIssion 
strictly. No advance fees. PE'l'ER WHITNEY, 100 
Broadway • .)lew York. 

Dynamos-Motors. 
DYnamo.s for Electric IIght

inlZ� �hts up to no lights. 16 

�.e'; IJlt¥f� ��r t�o
�

r J/."f:� 
First class machines of modem 
construction and fully guaran
teed. Send for descriptive 
Bulletin. 

ROTH BROS. & CO .. Mfrs. 

88-92 '(;hf���g� fl1.�
e
h. S. A. 

Pen. fountain. B. B. Goldsmith . . . . • . • • . . • • . • . . . . . . .  MIl.070 
���b�)���;.

a
1�' n': G�id�':;���: : : : : : : . : : : : : : : : : : : : : : : :  :m:MI 

Pessary. H. A. HempeL . . . . . . . . . . . . . . 0 • • • • • • • • • • • • •  646,073 
Pew. W. H. Kratz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MIl.290 Phollog-raph. P. VOll \Vouwermans . . . . . . . • • • • • . • •  646,014 Photographic print fabric. J. A. Harvey . . . . . . . . . .  645.9.52 
Picking and cleaning machine, C. \V. White • • • • • •  646,138 PiJe, (i-. D. Coleman . . . . . . . . . . . . . . . . . . . . . . • •  ' • . • • • • •  64:5,941 
Pin. S�e Safety pin. 
Pipe. :See Hose pipe. 
Pipe connections from leaking, apparatus for 

preventiug, IV.  J .  Sterllnl! .. : . . . . . . . . . . . . . . . . . . . .  MIl,on 
�}:�re;�ii�c�m!�t���rri: ·}i;: ·i-t·. ·Erai: : : : : : : : � : : : : :  �:� Planter check row attachment, corn, M. B. Ben-nett. . .  . . . . . . . . . . . .  . .  . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  6�6,2.'\6 Planter, corn, p, W. Thomson . . . . . . . . . . . . . . . . . . . . .  �6,�5 Planter. l ister attachment, J. L. Pate . . . . . . . . . . . . . .  �6,235 
Playinl! bal l ,  A. R. Breinl . . . . . . . . . . . . . . . . . . . . . . . . . . . . �6.350 
Plow attachment, C. Wilson . . . . . . . . . . . . . . . . . . . . . . . .  645,989 
Plow jOinter, G. W. Ream . . . . . . . . . . . . . . . . . . . . . . . . . . .  �6,312 
Plow, rotary. M. '1\ Hancock . . . • . . . • . • • . • • • • . . . . . . . .  646,280 
Plow seeding- attachment. gnng. A. J. Malsbary . .  646.004 
Pneumatic fl.epnrat()r. C. H. J.Jane . . . . . . . . . . . . . . . . . . .  645.002 
Potato pulpillg" apparatus, MaJinsky & Prokop . • . .  646.055 
Press. 8ee Baling" press. Steam press. 
Primnry buttery, F. B. Badt . . . . . . . . . . . . . . . . . . . . . . . . .  645,992 
Printing, associating, and folding machine, web. 

R. C. Annand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �6,341 
Pro

k
er��:.�' . .  ��.

t
.��l.

i
� . . .  ���.���.�� . .  ���: . . �.��� . . . � &15,976 

Projec tion apparatus, J. J. Frn.w]ey . . . . . . . . . . . . . . . . 645,949 
Propelling apparatus, hydraulic, }1'. W. Simmons. 646,391 
Prospecting di�h, W. G. Collins . . . . . . . . . . . . . . . . . . . . .  646.382 
Pruning implement. D. S. Douzel1l\ . . . . . • . . . . . . . . . .  646,048 
Pulp articles, manufacture of, W. W. McEwan 

et al . . . . .  . . . . . . . . .  . . .  . .  . . . . . . . . . .  . . . . . . • . . . . . . . • .  646,389 
Pumping rod spring attachment, J. O. Bane . . . . . . 646.ilSO 
Pumpinl! engine, G. W. )1cGiB .. . . . . . . . . . . . . . . . . . . :. �6.079 
Rnc!r. See Spool rack. 
Rail jOint . M. V. Gipson .. . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  646,400 
H.ailway rails, etc . •  apparatus for recording flex-

ure of, J . E. Colas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �6.067 
Railway f'mrface contact system. electric, R. 

Lundell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �6,229 
Railway switch. I. �obbins .. . . . . . . . . . . . . . . . . . . . . . . . .  646,039 Hailway switch, electricn l , P. E. Perry . . . . . . . . . . . .  646,155 
Razor strop, duplex, J. H. Hemmerdillger . . . . . . . .  645.054 
Hellector, O. Hill strom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �6.216 
Refrigerator. R. Frey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,277 
Refrigerator, drip cup attachment, C. G. Spald-

ing .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �.981 
Refu�e destructor, lloulnbis & Brodie . . . . . . . . . . . . .  646,015 Regulator. See Fluid pressure regulator. Ring. See Curtain ring. 
Riveting and punching machine. combinedy H .. 

C. Pomeroy.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 646.035 
ltoasting or baking pan. Heatly & Leavell . . . . . . . ..  646,283 
Robe for lnvalids. bed, M. E. Sims . . . . . . . . . . . . . . . . .  046.194. 
Rock drill. H. Avery .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r>46,343 
Roentgen ray apparatus, J. M. Davidson . . . . . . . . . .  646,362 Roof ventilator or chimney cow], R. M. Pan· 

coast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.371 
Hope thimble, R. A. Hammond . . . . . . . . . . . . . . . . . . . G46.091 Hotary engine. L. J . J. n. I.e Hond . . . . . . . . . . . . . . . .  646,151 
notary engine, W. 'I'. Mooney . . . . . . . . . . . . . . . . . . . . . .  G45.057 
Rotary engine. R. Smith . . . . . . . . . . . . . . . . . • . . .  li4o,392, G-t6.39� 
H.otary engine, compound, A. Watkins . . . . . . . . . . . .  n46,lf�O 
Hovinl! can. R. H. Smith. . . .  . . . . . . . . . . . . . . . . . . . . . . . . 646,135 
Rowlng mechanism. bow facil1�. D. R. Sheen . . . . .  646,041 
Rule, perforating, J. A. I,ofstedt. . . . . . . . . . . . . . . . . . .  G46,1S4 
Safety pin, M. V.  Thorndik� . . . . . . . . . . . . . . . . . . . . . . . . r>46,241 
Sash balance, H. P. Cayce . . . . . . . . . . . . . . . . . . . . . . . . . .  G45,939 Sash balance, W. J. Parsons . . . . . . . . . . . . . . . . . . . . . . . .  646.153 Sash balance. lock, and antirattler, combined, 

Sheen & Philbrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.�2 Saw, D. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,373 Saw and adjustable square, combined. J. E. 
Spatz. . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  �6,137 

Saw, metal cutting, J. Hilton .. . . . . . . . . . . . . . . . . . . . . . .  646,284 
Saw setting apparatus. S. R. Robinson . . . . . . . . . . . .  646,159 Scaffold. window, W. Holtzapple . . . . . . . . . . . . . . . . . . . .  646,286 
Scale pan. W. G. Mizell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �6,300 Screen. See Window screen. <5econdary battery, Blumenberg & Overbury . . . . . . �6,348 
Second>Lry battery, W. L. Silvey . . . . . . . . . . . . . . . . . . . . �,978 Separator. See Pneumatic Reparator. 
Sewing machine cabinet, }I'. Patzack . . . . . . . . . . . . . .  646,154 
����y::g��;���� g.

u
L�lil?gh�: . ���.��: : : ':: :::::: . : :  �:5� 

Shearing tool. J. K. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . 646,377 
Shears. See Metal shears. 
Shears, J. T. Schnorr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �6,238 
Shirt, apparel, W. R. Cbaplain. Jr . . . . . . . . . . . . . . . . . .  �6,356 Shovel and sifter, combined, W. P. Hyrons. . . . . 645,956 

ELECTRICAL Shr�����r��� .��.l.������.� .�.������:.��������.���: 646,252 
Fnrnace fo.r Amateur's Vse.-The utiJiz!1tio.n of 1 10 volt Sickle bar. W. H. & O. F. Brusman . . . . . . . . . . . . . . . . .  �6,:l,i3 
HOW TO MAKE AN 
electric circuits for small furnace work. By N. Monroe Sieve or bolting machine, gyrating, C. H. Lout· 
t!fI��
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nal1e can be made by any amateur who il1 versed in the Siphon. 8. H. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.33U 
use of tools. This article is contained in SCIENTIFIC Snap switch , G. W. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646,146 
tc:rE:J�-t� itW:;lM�J:�<Il�r!J.��;, J'�;

e
y ��k

c
b�t;: ��f.f��':J;��u�d��';1'n�

a
��:�iI·.;iiiig· n:.;,:chine: 'j: �6,32

8 
or by any hookseUer or new.dealer E. Bertrand .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �5.934 

(COVPt drawn back showing Air Sack and method of in'ftati-on) 
Por CAMP, YACHT, HOSPITAL and HOME. 

Also AIR CUSHIONS adapted for all nses. 
. Send for Catalogue. 

Sound reproducer. F. W. Nolte . . . . . . . . . . . . . . . . . . . . . 646,3iO 
Space nnd lead discarder and distributer loader, 

P. E'. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 646.:�,)9 
�gr����:r�v��hi��P���

t
l��lf8�iNN::�nd· 'stirrup 646,176 

therefo.r. J. Bilsborough . . . . . . . . . . . . . . . . . . . . . . . . .  646,258 
Spokes to rims of wheels, device for fastening, 

R. Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �6.306 
Spool rack, ribbon, H. B. Moore . . . . . . . . . . . . . . . . . . . . 646,� 
Spring. See Door spring. 
Sprinkler. See .Hottle sprinkler. 
Sprinkl ing stopper. F. W. ("ook. Jr . . . . . . . . . . . . . . . . . �6.018 
Stacker. hay, A. Buchey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �5,!J96 Stamp, automatic time, N. H. Suren . . . . . . . • . . . . . . .  646,013 

M EC,HANICAL PABRIC CO. ,  Providence, R. ��:��i��t:-Ic����iW: f· :e:;����: : ::: : . : : : : : : : : g:g:�� 
I. Steam engine, J. T. Rossiter . . . . . . . . . . . . . . . . . . . . . . . .  646.317 

FERRY:S 
S E EDS 

Thousands of garden. 
ersdepend o.n Ferry's Seeds 
every year and never BuJfer 

disappOintment. Cheap substi
tutes bring loss, not paying crops. It pays to pay a l ittle more for FERRY'8 SEEDS. Five cents per paper everywhere, and always worth it. 

A.l ... a),s the Best. 1900Seed Annual free. 
D. M. FERRY & CO., DETROIT, MICH. 

REVERSING STEAM TURBINE.-PAR-
son's recently perfected turbine for boats. Illustrations Showing detaHs. rontained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 1 1 58. Price'10 cents, by mall, fro.m this Qffice. and from aj} ·newsdealers. 

�� 
TUBULAR 

DRIVING LAMP. 
1 1' is· the· only perfect one.· 
) ". will not hlow o.r jar out. 
IT gives a clear. white Jlllht. 
IT is like an engine head. h�ht. 
T ·.· �h��sf�;:'I�I�No"�lh�t 
I T  hurns kerosena, 

� Seoo for book (free). . �R .
. 

E .• DI.ETZ CO., 60 laight Stree��,  New York. 
Mlmtwn this paper ana get spe4ial discount. 

�ESTA8lISHED 1 84 0 . ' 

T H E 
Berkefe�d Filter 

Steam generator. W. H. Harrison . . . . . . . . . . . . . . . . .  646,401 Steam o.r other elastic fiuid enlline, J. H. Street . . 645,983 
Steam press, rotary, M. J. Fisher . . . . . . . . . . . . . . . . . . .  646.275 
Stoker. mechanical draught and underfeed, R. M. 

McBeth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MIl.007 
Stopper. See Sprinkling stopper. 
Stove healinl! attachment, R. S. Stephenson . . . . . .  �fl,04:J 
Stove,. hydrocarbon burning. F. P. Glazier . . . . . . . . 646,211 
Stovepipe elbow making machine, A. N. Fair-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �ri,021 
SUl!ar juice heating apparatus. L. Hirt . . . . . . . . . . . .  MIl,05O 
Swinlling gate, J. E. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . .  �.187 
Switch. See Electric switch. Electrical switch . 

Railway switch. Snap switch. 

�-::�\�� o���a\J;�M�;ii�br�. WLiG�.!'ry: . 'pool: 
. and �6, 116 

billiard table. . 
Telephone, Beck & Ferrant.. . . . . .  . . .  . . . . .  . .  . .  . . . .  . . �5,!l'.J3 
Telephone and vending machine, combined, C. 

H. Kraft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �6.124 
Telephone receiver. A. K. Keller . . . . . . . . . . . . . . . . . . .  64fl,B59 Telephone system, A. K. Keller . . . . . . . . . . . . . . . . . . .  �.958 
Telephone system , duplex multiple metalliC. F. 

C. Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MIl.121 
Tel ephone transmItter, A. K. Keller . . . . . . . . . . . . . . .  G45.\J60 'l'hermal testing tube, J. L. Ho.llinllsworth . . . . . . . .  �6.217 
�g�I���

t
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g
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���::gl�: �:�g:�:, sto:" l;:�1: Bow�an: : : : : : : :  ��:��� Tile and means for securing same in place, H. 
Hu bert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �6.178 Time alarm, eI-ectric, H. Reich . . . . . . . . . . . . . . . . . . . . . . 646,O:l6 

���:: ����
i
��'ti: w�e���.

a
2oriiss.:: : : : :  : :  : : : :  : : : : :  ta:t�� Tire, vehicle. H. S. Firestone . . . . . . . . . . . . . . . . . . . . . .  646,274 

�:��s.w!::�s %'r ���!1;in�' 'pneiimatic; 'ii: S: Van 
646,140 

der StempeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �6,3:l2 
Tobacco curing and ordering apparatus. J. L. 

Hollingswort h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �6.218 Tool. combination, P. H. W alsh . . . . . . . . . . . . . . . . . .  �6.243 
Tool holder. L. T. Parsons . . . . . . . . . . . . . . . . . . . . . . . . . .  646,390 
'1'oy, C. M. A. Wichmann . . . . . . . . . . . . . . . . . . . . . . . . . . .  �6, J l5 
'I'oY. mechanical . T. W. KlipfeL . . . . . . . . . . . . . . . . . . . .  �6.403 
Trace eye guard , W. P. Murphy . . . . . . . . . . . . . . . . . . . . �6,095 
rl'rack sanding device. F'. E. Allen . . . . . . . . . . . . . . . . . . 646.201 
Track sweeper. F. D. Branch . . . . . . . . . . . . . . . . . . . . . . . .  646.087 
Tree su pport, J. Donnelly "  . . . . . . . . . . . . . . . . . . . . . . . . . 646,3fi4 
Trimmer. See Hoof trimmer. 
Tro.lley wheel. R. S. W indsor . . . . . . . . . . . . . . . . . . . . . . . .  �5.n!iO 
'l'runk, 8. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �5.!l8ry '1'runk fastening or lock, A. R. Colburn . . . . . . . . . . . . 64fi.017 
Trunk tray. S. B. Smith.· . . . . . . . . . . .. . . " . . . . . . . . . . . . .  645,979 
'l'ube. See Thermal testing tube. 
Tunne1inJl Rppara.tus. A .  \V. Buel. . . . . . . . . . . . . . . . . . 646,Rn4 Twyer for forge furnaces, J. Eastep et a1 . . . . . . . . . . 645.94.� 
'1'ype sett inJl machine. P. �'. Cox . . . . . . . . . . . . . . . . . . . . 64t).:�58 Typewriter keyboard mecbanism, E. B. Kirhy . . . . 646.224 
�:l��: ���'iIl��:liI�M����::':::::::::::: " .

:.�.
6.1O"d: �a:l�* 

Yalve for water feed pipes. safetv .. N. Lombard .. 646.292 
Valve operating device, J. '\\ ... . Gayner . . . . . . . . . . . . .  t:4fLro!l 
Vehicle, R. H. Elrod . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.271 Vehicle brake. H. G. Simmons . . . . . . . . . . . . . . . . . . . . .  fl46.(JRf) 
Vehicle dtanght apparatus, \V. G. Davis . . . . . . . . . . 6.ffl,142 
Vehic1e gearing. motor, E. A. Sperry . . . . . . . . . . . . .  fl4fl.mn 

as nec��u��ry, V€'h!cle rUll.nhlll gear. A. P .. Robin�on . . .  . . . . . . .  640,198 
for steriJization pur- Vf'hlCle sprmg d raulZ'ht deVIce. H .  J. Ashley . . . . . .  fW! 202 

::c;c.,,;',cc·c.'on and th
. 
e pure.t Of. I V eh!cle wheel. A. Palm . . : . . . . .  : . . . . . . . . . . . . . . . . . . . . twll,lIl9 

1:�a:I'IW&'�'£���r:8��dit VehIcle wheel. road. J. Liver.'dge .. . . . . . . . . . . . . . . . .  646,028 
� Ii'" !Ie", York. (ClonUnueli on paue -I 

Bont Toke Any Chances 
on an inferior vehicle or harness. Your life and that of your family 

�.re:'!"�mh�h�::-a'lt�V .. 
"

����":�g;Pl}ygo�t 
.. ��. v��� �i�:��ur.���:fft"r��l� O��:7�"t���t.��ty.� :"��::;�fih"; 

WE IIA \'E NO A6ENTS 
but have been selling vehicles and harness 
direct to consumers for twenty-seven years. 
] B tBct we are the lnrgoel!lt manufactur-
erR oi'vehJc.oles ond harnes8 in the world I 

. scrno to the consumer exclulilively. No. 606-Canopy-Top Surrey, WIth side curtains, These factsspeak volnmesforthe qUallty of 

!h� ;riJ!;t6�rm&P�:��::e35'!tJ:�e or �:sg��<!: �k� 0:: ��:��;O��O�pb� No. f&-Single collar 
vehicles and harness anywhere for exami- and hame harness, with 

nation and guarantee everything. liend for our larc<> lliu8trated ()atalocue hefore �l�keIGtrioodmmiDgs.uaUPr� huylDe. I'I" 1i FREE. iO:ioo. as us Y "� 

ELlHART CARRIAGE I HARNESS MANUFACTURING CO., Elkhart. Indiana. 

Camera 
.;f. for <-" ' 

all around 
work. 

Begin with a GOOD CAMERA 
and learn how to use it. 

ROCHESTER OPTICAL CO., 
30 South St . ,  Rochester.N.Y. 

Do yo.u want $ $ $ $ ?  We want Agents everywhere I 
The Windsor Collar Bnd Cntr Compuoy, WlndsorJo Conn. 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-By G. M. Ho.pkins. De

S
Cription of a small elec

. tric motor devised and constructed with a view to aBl'list ... 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
���hWftgnli l�:���� r�����\��JL�� °sc��g��F%

a
l��:: 

ICAN SUPPLEMENT. No.. 64 J .  Plice 10 cents. To he 
had at this office and from all newsdAalers. 
EVERY BOY HIS OWN TOY MAKER.. 

THE BEST THING YET ! Ten. how to make all l<inds Toys, 
Is simple and durable, and can St�am . Englne.s, Photo C;amera�. 
be put on and taken off at will. WIndmills. MIcroscopes, E.lectnc 
Nothing like it in the wo.rld. T�legraph�,Telepho.ne •. MaglC Lan
Try a set and be convinced. If tern� • .....Eohan Harps, Hoats fro.m a 
your dealer does not keepthem rowboat to a schooner ; also Kites, 
send 250. to us for sample doz. 1\:����:BBo���'Ar:����sp GJri'l. THE L. & H. SUPPLY ()O., I Slin�s, Stilts. Flsh 'nl! l'ackle.Rabbit 80 Commercial Avenu�, and Bti'd Traps. and many others. Blnlrhsmton, N. Y. All is made so plain that a boy can 

------- .-------------- g;S�)ai'l:t��,
t
r��·.J%! h�nM��I�u�j,., ���afu�:� �?r. 

WONDERFUL ELECTRICAL TOP 
Propelled b y  the Animal Magnetism of 

the t,ody. Simply rub it across the hand, 
place o.n the tahle and the to.p spins. No 
strings or no springs required, only a 
good rub and she's off. Postpaid by mail 
only 1 0  cents. Address 

W M .  F. M IL L E R  & CO. , 
Dept. 3. 2 Cham bers St. ,  New York. 

A.w. I'.IBEI 
Mannfactory Established 1'161. 

LEAD PENCILS, COLORtr.D PENCILS. SLATE 
PENCI LS, WRITInG SLATES. STEEL PENS, GOLD 
PENS. INKS. PEN{,IL CASES IN SIL\'ER AND IN 
GOLD, STA'l'IONllRS' RUBBER GOODS. RULERS. 
COLORS AND ABTIS'l'S' MATERIALS. 
78 R ea::de Street . N ew York, N .  Y. 

Manufactory Estahlisbed 1'161. 

J EFFREY C H A I N D R ED G ES F O R  CIlfA L O G U E ,  I 
B U C K ET TH ��E��iir�H�O�o. 1 -�-�� _ _  �_��� _ .  ____ �_�� _ _ _ _ _ _  J 

" 

P�����:lle':,��f�
di8fir:.:A:i a���:� bIt t�'i,Rd�' J!� a���rluP�P"ts;,l� 

perfectly safe for fami ly 88 well as sportsmen's use. SaiJs, centerboards. rudders. 
Packs In small case. Send eo. for catalog. 50 en!ll"avings. King Fold ing  Canvas 80at Co.,  Kalamazoo, M ich . ,U.S.  

A L  Steam Cooker 
a whole meal over one burner, on 

oil, gas, or common �QQk 8tove. 

l.d�lces Fuel Bills One-half 
tender. 

Whistle 

ber Tires.-A paper read before the Carriage Builders' 
National Convention, Pbiladelp�ia, October, 1804, show
ing the advantage to be derived from the use o.f ball 
bearings ano pneumatic tires in road vehicles. Con .. 
tained . in SC IENTIFIC AMERICAN SUPPLEMENT, No. 
9!t;J. . Price 10 cents. To be had at this office and fro.m 
all newsdealer •• 

letters copied whi le writing 
No press I no water I no hrash I no 

worli. Any ink I any pen ; any paper. 
Our Pen-Carbon never smuts j our clip bolds 
paper firm. Write with no extra pressure, 
and our Pen-Carhon Letter Book pro.
duces a perfect COpy For letters, bins. etc. 
Can. be used anywhere. If your stationer 
does not keep it. write for free sample. Ad-
dre·:.i?��lRBoN MANIFOI,D ()O., 
1 45-1'-9 Centre St., . New York. 

H AVA NAwill send, sample, 12 of our cilrars con· 
taining genuine Cuban Island Havana 
�n��t p���

a
�':t:�

r
h�:-f�ll�z1lol�b 

RICO S. MFG. CO., Warehouse, HANOVER, PA. 

A COMPLETE 

Electrical Library 
By PROF. T. O'CONOR SLOANE •. 

An inexpensive lihrary 
of the best books on Electricity. Put up in a 
�h�� �� lgJt�g�,��

x
i:: 

student. the amateur, the 
workshop. the electrical 
eng in e e r ,  schools snd 
co.lleges. Comprising five 
books. as follows : 
Aritbmetic of Eiectriclty 

138 pages, • . .  $LOO �.:i�� �o: ��
k
��l38 

How to Become a Suc-
���i�l 

.
E�ec.

tr�ci�$l� 
Standard Electrical Dic

tionary, 882 page.. �.OO 
Ff.t,e volumllR, 1.300 pageR. Electricity Simplified. ]58 

and over 450 illuRtratimls. pages, . . . . . �1.00 
A ,'aluab!e amd mdist>en..able addition to every liln"ary. 
Our Great Special Offer.-We will send prepaid 

the above five volumes, handsomely bound in blue cl�tb, 
:�t��e[nI1�te

e
Uf��'t�:�0�,

c
��S��e

i
s;�rii!{Oii�d���4 

Price of $5.00 fo.r the complete set. The regular 
price of the five volumes i. $7.00. 

M U N N  Ie. CO. , P u bl ishers, 
361 BROADWAY. NEW YORK. 



FouncIe4 b!1  Mathew 0011'"", 1786. 

H E N R Y  CAREY BAI R D '" CO. 
I N DUST R I A L  PU8LISH E R S ,  BOOKSELLERS '" I M PORTERS 8 1 0  Wal nut St.,  Phi ladelphia,  Pa.,  U; S .  A .  

. 
Jr OUr New and ReVUlea CatalOjJ'Ul! oj Practical and 

ScientHlc Book3, 92 PllI}es, 8vo ; a CatatOf}'Ull oj Book3 on 
Steam and the Steam En!/ine, Machinery. etc.; a Catalogue 
'i!rl"':;'� o1�e�"c"alt:z'J;!��·&:.;'u-t;�!1t �l:o����;; 
.,'ery branch Science applied to the Arts, 8ent jree and jree '}tJ::t.'t:Y.'i/!tt�ls8�ne On any part oj the world who win 

c u. $. Department of Jlgri(ulture, 
WEATHER BUREAU. . 

WASHINGTON, D. C. , Dec. 4, 1899. In July, 1899, the Weather Bureau purchaAed !orty New Centurys. I take pleasure in sayIng' ,that after five mouths' trial they have proven excell�ntIy well adapted for the special work for wh!ch they were pnrchased, viz. : that o� prepa�mg stencils from which to print the daily statIOn weather maps. WILLIS L. MOORE, 
Chief U. S .. Weather Bureau. 

The New Century has no supem rior on any kind of work. 
Send for Catalogue. 

AM E R ICAN WRIT I N G  M AC H I N E  CO., 
302 Broadway, New York . .  

Short stories by famous 

authors, and illustrated ' by 

eminent artists, are puir 
fished in every issue of 

COLLIER'S WEEKLY. 

COLLIER'S WEEKLY has a circualtlon of over 
200,000 copies per week- the largest of any peri
odical' in the world that .ells for $3.00 or'more 
per year. For .ale on all news-stands . .  10 cents 
per' copy. Siunple copy free. Address COL
LIER'S WEEKLY, 521 West 13th St., New York 
City. 

The No. 4 
YOST 

WRITING 
MACHINE 

T�e distinctive features o f  the Yost Machme. perma.nent alignment, direct inking,. beautiful work, strength, SImplicity, ana durability are .hown In perfection In the 
No. 4 Model. 

Yost Writing Machine Co. 
NEW YORK CITY. LONDON, ENG. 

Cbt Cyptwrittr €xcbarigt 
IJi Barclay St .. NEW YORK 1 2 4 La Sal l e  S t . ,  C H I CA G O  38 Bromfield S t . ,  .BOSTON 8 1 7  Wyandotte St . ,  

KANSAS CITY , Mo.  2 0 9. North .9th St. 
ST. LOUIS,  MO.  

432 Diamond St . .  
PITTSBURG H,  PA. 

3 West Balt imore St.,  . 
BALTIMORE,  MQ.  536 California St. , ' 

SAN FRANCISCO. CAili 
to 50% on Typewriters 01 · &11 :ate�.

il1s:!d
e
fJ;.°8a���. 

Mechanical Movements, 
Po-wers, Devices, and Appliances. 

Ry G .. UWNEB D. HISCOX. M E .. Autho� of " Gas, Gas
oline, and on Engines." 

A Dlctional'Y or Mechanical Movements, Powers, De
vices, and Appliances, embracing aD l11u,strated descrip,
tion of the ureatest variety of mechanical movements 
and devices in any langtioge. A new work. on lllnstratea 
mechaniCS, mecba.nical movements, · devices and applt
ances, covering nearly the whole raDge of the practical 
� inventive field, for the use of Macblnlst., Mechan
iesrlnventors, EnllineerS, Draughtsmen,- - Students, and 
all others intere.fed In any way fu the devl.ing aud 
operation of mechanical works of any kind. Wge 8vo. 400 Pages. l,649 lIIu.tra.tion.. Price $3. 

P'" A fun table oj contents Will be 8ent free upon application to 
MUNN &. CO.,  Publishers, 

a61 Broadway, New Vork. 

Velocipede handle bar, C. J. Shield . . . . . . . . . . . . . . . . 645,977 
Velocipeije. i>!ldal driving I<ear. C. I. Faulkner . . . . .  645,�7 
Vending machine. G. Ii'. Brown . . . . . . . . . . . . . • . . . . . • .  646.200 
Veneer coiling and naiJing machine, G. A. Gage •• 645,\1.:t9 
Ventilator. See Roof ventilator. 
Vessel hulls, machine for cleaninl<, Cook & Stern W\,357 
Vessel indicator, A. L. McCormICK. ;  . . . . . . . . . . . . . . .  646.307 
Vessel. navigable. H. L. J. C. 'rurc . . . . . . . . . . . . . . . . .  646.331 
Vessels auxiliary motor for, R. T. Power . . . . . . . .  646,314 
Viscose. manufacture, of, K 1.!homas et a1. . . . . . . .  646,044 
Water gage. J. A. & S. �·Ietcber. . . . . . . . . . . . . . . . . . . .  646,022 
Water, purifying, J. MacDougal! . . . . . . . . . .. . . . . . . . .  646,:l87 
Water purifying apparatus. C. L. Kennicott . . . . . .  ti46.108 
Wave motor. J. C. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . .  646,199 
Wheel. See Current wheel: '1'rolley wheel. Ve· 

hicle wbeel. 
Wheel , G. H. Crosby .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.1r05 
Wheels, machine for making metal, E. Einfeldt .. ti46.269 
Wheels, making ruetal. ��. Einfeldt. . .  . .  . . . . .  . . . . .  tl4ti,270 
Winding machine yarn clearer. H. M. Girdwood .. 640.023 
Window screen, H. E. Gal Jaher . . . . . . . . . . . . . . .  ' . . . .  64tU20 
Wire fabric, J. W. Sbeppard . . . . . . . . . . . . . . . . . . . . . . . . 1;46,131 
Woven fabric, M. Koeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-Hi,l23 
Wrapper or envelop. J. Gearimr . . . . . . . . . . . . . . . . . . . .  646.OCMJ 
Wrappinl! machIne, Forbes & Grover . . . . . . . . . . . . .  646.208 
Wrench, P. R. Coleman . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi46.263 
Wrencb, M. D. Mil1er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  641;,077 
Wrench , J. T. Vile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  646.086 
Yarn controller, '1\ Ashworth . . . . . . . . . . . . . . . . . . . . . . .  645,931 

. DESIGNS. 
Badll'e. W: E. McCarty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;)2.378 
Batb tub, W. Scolt. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,411 
Bed end frame, E. J. Barcalo . . . . . . . . . . . . . . . . . . . . . . . .  32.410 
Beet thinner, J. Veuhuizen . . . . . . . . . . . . . . . . . . . . . . . . . .  ::12,403 
Belt. R . . F:. Barry .. .. . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . .  32.41� 
Broom bolder, F. J. Wallace . . . . . . . . . . . . . . . . . . . . . . . . .  32.388 
Carpet button, stair� D. Walker . . . . . . . . . . . . . . . . . . . . . . a2,384 
Coat,pad, B.· Goldman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.417 
Corset, 1. W.  Birdsey ... ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.418 
DOlly, J . . W; Catty. . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . .  32.4H 
Filament for incandescellt electric lights, S. B. 

Husselman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.896 
Fork, R. J. MacDowel1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,380 
Hammer bead, . D. C. Wbitford . . . . . . . . . . . . . . . . . . . . .  32,40'l 
Hook, garment supporting, 'Taylor & Hammond . .  32.:� 
Hook. whiffletree, L S. Larson . . . . . . . . . . . . . . . . . . . . . .  32,405 
�::��e�

i
iJ;;fc, 'j.·�iict����: : . : : : : :  : : : : : :  : : : :  : : :  : : : : : :  �:�� 

Level, G. F'. Conller.. . . . . .  . .  . .  . . .  . .  . . . . . . . . . . . . . . . . . . .  32.390 
Lock case, H. G. Voight . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  32,:-:192 
Medal 1ion. W. W. Coe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.379 
Pan . cake. M. J .  Rutherford .. . . . . . . . . . . . . . . . . . . . . . . . .  32.386 
Photographic cabinet, B. E. Underwood . . . . . . . . . . . .  32.412 
PORt base, J. G. Gladney .. . � . . . . . . . . . .  . . . . . . . . . . . . . . .  32,404 
Pu l 1ey case, H. A .  Frost. . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  32,394 
RaHway rail. S. Hazard . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.4Ofi 
Razors. etc . •  handle tor. W. M. Taussig . . . . . . . . . . . . .  32,:lS2 
Rein bolder. '1'. W. Porter . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  32.395 
Scale frame standard. J. W. Culmer . . . . . . . . . . . . . . . . .  32.393 
ScooP. W. W. Baird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,:l87 
Seal body, self1o�king, E. 'fyden . . . . . . . . . . . . . . . . . . . .  32.391 
Sbow case, dIsplay, J . G. Hutcbinson . . . . . . . . . . . . . . .  32.413 
Siphons. etc .• sbield or Jruard for, J. Cederstrom . .  32.39i 
Soap dish, J. P. Steppe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :l2.3$,'> 
Sole fabric . • \lOe, J. E. Kennedy . . .. . . . . . . . . . . . . . . . . .  :l2A16 
Spoon or fork handle. J. H. Leech.. . .  . .  . . .  . .  . . . . . . .  32.:lS1 
���m�g

b
�g;ai.!t:8 ��:!;�ZiD;': tip:W: Ii: 'iiic,;: : : : :  �� 

Stove. heating. J .  K. McLau�hlin .. . . . . � . . . .  � . . . . . . .  a2'.·409 
rl'hreshill� machine cylinder tootb. G. ��. Conner . .  , 31,"400 
'rricycle frame. W. Robsoll . . . . . . . .  ; . . . . . . . . . . . . . . . . .  32,407 
Vehicle motor casinl<, F. A. Phelp ... . . . . . . . . . . . . . . . .  32.408 
Wrench, G. Ii�. Conner . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  82,(()1 

TRADE MARKS. 
Bakery product. certain named. F. Rayner . . . . . . . . 3(,385 
Baking powder. Buytt & '1'ryit Company .. . . . . . . . . . .  34,:183 
Reer. lager. Pabst Brewing Company . . . . . . . . . . . . . .  34.379 
Brushe., John 1,. Whltinj( & Son Company . 34.388, 34,389 
Chemical and pharmaceutical preparations. Heine 

& Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,360, 34,361 
Cigarettes. ci�ars, and smoking and chewing to

bacco, UnIOn 'l�obacco ·Company of . .America. 
34,376, 34.377 

Cotton fabric., J. Farnum & Company . . . . . . . . . . . . . .  34,358 
Cotton linings, J. W. Goddard & Sons . . . . . . . . . . . . . .  34.a57 
Curios, cert:ain named, Ii'. H. Stearns .. . . . . . . . . . . . . .  M.387 
Embalming fiuid, B. ,Wheatiey. Jr . . . . . . . . . . . . . . . . . . .  34,368 
Engine, double cylinder piston . m.ovement gaso-

lene. Pennsylvania Iron Works Company . . . . . .  34.395 
Flour, wheat. Herklotz, Corn & Company . . . . . . . . . .  34.384 
Ifood products. certain named, Stobie Cereal 

Mt11s . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,382 
Gas mantles. incandescent, Consolidated Incan-

descent Light Company . . . . . . . . . , . . . . . . . . . . . . . . . .  34.390 
Gloves, certain named. J. Adl�r &_ Company . . . . . . . S4.355 
Hammers, A. R. Robertson . . . . . . . . . . . . . . . . . . . . . . . . .  iW,394 
Horse blankets. Beckman Company . . . . . . . . . . . . . .  34.359 
Hosiery, knit underwear •. sud ·jZloves. Ferguson-

McKinney Dry Goods Company .. . . . . . . . . . . . . . . . .  34.3.'iQ 
Ice cream · in block form. E'. L. DaVIS . . . . . . . . . . . . . . . .  34.:*il 
In.ecticides, W. g. Bowker . . . . . . . . . . . . . . . . . 34.369 to 34.372 
Matches. AmericaJl Match Machine Company . . . . .  34,374 
Mendicaments, certain named. H. A. Blair . . . . . . . . .  34,365 
Medicine. certain named, Winkelmann & Brown 

Drug Company . . . . .. . . . . . . . . . .. . . .  , .. . . . . . . . . . . . . . . .  34.361 
Millinery headwear. J. Miles . . . . . . . . . . . . . . . . . . . ' . . . . .  34.;;54 
OJ]  of tobacco for cancer curE', Krengel & Williby. 34,367 
Packing house prOducts�, certain, Swift & Com-

pany . . . . . . . . . . . . .  " , � '  . . ,. . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,386 
Perfume. I,. R.-Harrison & Company . . . . . . . . . . . . . . .  34.375 
PilJs. iron tonic. Kamps & Sack.steder . . . . . .  , . . . . . . .  34,366 
Remedy for certain named diseases, E. G. Sim-

cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,362 
Remedy for certain named diseases, liquid, U. V. 

Remedy Company . . . . . . . . . . . .. . . . . . . . . .  ', ' . .  , . . . . . . .  34,363 
Sad irons. A. C. Wil l iam .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.393 
Shade rollers, Stewart Hartshorn Company . . . . . . . .  34.,391 
l'eas and co:ffes, GrigJ,Cs, Cooper & Company . . .. . . . . .  34.aso 
l'urpentme. T. Sealy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,373 
W bisky, E. Martin & Company . . . .  _ _  . . . . . . . . . . . . . . . .  34,378 
Wire goods and articles mad-e of--,owire, Wright & 

Colton WIre Cloth,Company . . . .  , . . . . . . . . . . . . . . . .  34,392 

" Acetol." 10r a medicine, J. B. Smith .. . . . . . . . . . . . . . .  7,446 
I i  Austro Silk," for dry goods, W. Simpson Sons & 

Company . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . _ _  . . . . . . . . . . 7,430 
H Bernheim's Gold Coloring Solution," for a ,color-

ing solution. E. C. Bernbeim . . . . . . . . . . . . .  ; . . . . . . . .  7.441 
" Britannia Old '1'om London Gin," for gin, Witte-
u D�

a
i:�j���tite:�edY:;; for a med'iciiie: 'G: 'C: 'Cfor� 7,437 

nelius;;o . - . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . .  ;. . . . . .  7,4"5 
O J  Eat Sun (Rise) Rolled Oats for Breakfast," for 

rolled oats. 8. F. Butts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,4HB 
. .  Hi"bland O. P. S. Rcotch Whi.ky," for whi.ky, 

W it'Lemann Brothers . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . .  7,�6 
•• Hunt's Perfect Baking Powder," for baking pow-

del', P. B. Hunt . . . . . . .  _ _  . . . .  _ _  . . .  _ _  . . _ _  . . .  _ _ _ _  . . . .  7,440 
" l1linois, Club," for whisky, Burke Brothers Com-

pany .. . . . _ _ _ _  . . . . . .  _ _  . . . . . . . . .  _ _  . . . . . . . . . . . . . . . . . . . . 7,(33 
" J . B. Baker's Wormwood J. .. iniment," for a lini-

ment, J. B. Raker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  7,443 
" Jefferson Rye." for wtiiskY • .  R. Devinf!!. ,  . . . . .  � . . . . .  7.434-
.. Lau',2"hlin's - Infant Cordial. the Chi1d's� Cure 

When Teething." for a cordial. J� G� .McJ�ain . . .  7,447 •• Malt-Oats BreakfaSt" Food," - for an Oat cereal, 
Malt.ed Cereals Compa.ny . . . . . . . . . . . . . . . . . . . . . . . . .  7,-139 I i  Mundy's SpeCific Compound," for a mediCine, 
Bonsall , Atwell & Company . . . . . . . . . . . . . . . . . . .  , . . .  7,H4 

. . O. P. S. Scotch Whisky," for whisky, Wittemann 
Brother . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.(35 

" Shamrock Shampoo," for a shampoo, Armagost 
& Ander.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.442 

• • The Clothing That Makes Rochester Famous." 
for ready made clothing, Solomon Brothers &, 
1,empert . .  . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . .  7,(31 

" The'Hub," for cigarti. 8. Paley .. . . . . . . . . . . . . . . . . . . . .  7,"'32 

PRlN rs. 
U Arllenteuil Asparagus," for asparagus, A.; Jouan. 

ne!... . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  " . .. . . .. . . . . . . . .  215 
I <  Canfield." for dress shields. Seiter &, Kappes . . . . . . .  213 
" Triumphal; Arch ,": for mIllinery goods, J'ames G. 

Johnson & Comp .. ny . .. . . . . . . .. . . . . . . .. . . . . . . . . . . . . . .  214 

A printed oopy of the specilication and drawing of any patent in the foregoing list. or any patent in' print 
issued since 1863, will be furnished from this office for 
lO-cents. In ordering please state the name anf"1 number 
of the patent desired. and remit to Munn &, Co . •  361 
Broadway. New York. Special rates will be-given where 
a large number of copIes are desired at, one time. 

Canadian patents may now be obtained by the in
ventors for any of the inventions named in the fore 
ff��n!��c�i��i�: ��:l :m sh�P��i��: ��;�

f ��;���i 
instructions address Munn & Co .• 361 Broadway, New 
York. Other fQre1l1l patenta 1DB3' aIao be Qbt.allled. 

£ 1f Smitb 
� Prtmitr 
CyptWrittr 

will d o  better work for a longer time, with 

less exertion, than any other writing .". .". 

machine. Thousands of satisfied users pro
nounce it . • • •  

Perfectly Simple and 

Simply Perfect. 

Let it lighten your business burden. 

I LLUSTRAT E D  CATA LO G U E  F R E E .  

The Smith Premier is especially adapted to the "Touch 
System " of Typewriting. 

Ot Smitb Prtmitr tv.,�rittr flo . •••• '�� 
Syra(U$e, n. Y.. U. S. JI. 

S E 0 0 N 0 HAND ENG  I N E ���e:
al
s'ir.3�tlfi':.

f
.; 

engine. llx16 cylinder. In excellent condition ; has bad 
best o[ care. A bargain. Reod for partIculars. W. F. & 
JNO. BARNES CO . •  Rockford, lll. 

A N  E N C I N E E R  
who can ,z:ive secnrity. and who represents German loco
motive works, desires to communicate with competent 
locomotive builders {that can turn out work at short 
notice ) f.n the sale of 1.1ender Locomotive� in Germany. 
Competent firms are . requested to send particulars, 88 
J':g.,

a
7�e���:w ii"J�8t�fI o��S'���'h".?rW�:IS�·W� 

Germany. 

50 Y E A R S '  
E X P E R I E N C E  

Anyone sellding a sketch and description may 
quickly as.certain our opinion free whether an, 
invention IS probably patentable. Communica
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special not-ice, without charg-e, in the Scitntific Jlm¢rican. 
A handsomely illustrated weekly. l"arflest cir· 
culatlOn of any SCientific journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealer •. 
MUNN & CO.36 1 Broadway, New York 

Branch Office. 625 F St .. Washington. D. C. 

FOR SA LE-at Low Price::'the following list 
of Machinery-u.ed but .hort time. 

3 Baker Rro •. Geared Dri l l Presses (joined). 2 3-Spindle 
Barnes Drill Presses. 2 Warner & Swa�ey Turret Lathes, 
1 9-16 in. hole tbrough spindle. 2 Warner & Swasey Tur
ret Lathes, 2 3-16 in. hole through spindle.· 1 12-ln. Swing 
��ri� � G��it;:'tIa��f�� 6'g:t

b
[i;pr1c�'!'�l�d;fri':�n:Ch1tf:� 

- Garvin Machine Co. 1 10-in. Swing Diamond MlJ.chine 
Co. Speed Lathe. 1 14-in. Swing Diamond Machine Co. 
S
W

ed Lathe. 2 Pratt & Whitney Wheel ]'rueing 'fable •. 
briNii.� r,,"a�::fn��

bl
[1;r:tr'l''WJili����ri���':,;'gsD�ln�� 

Machine. 1 Fox Machine Co. Tube Cutter. 1 �'ox Ma· 
chine Co. Rim Washer Press. 2 Diamond Ma('hine Co. 
Belt Strapping Machines. 2 No. g Diamond Machine Co. 
BuffinI!' Machine. 2 No. 2 Diamond Machine Co. Ruffing 
Machines. 1 No. 5 Emery Wheel Grinder (double > . 1 
No. 3 Emery Wheel Grinder. 3 Gas Brazing Stand.
complete. 1 Tube Brazing Furnace. 

DUEBER WATCH CASE MFG.  CO.,  CANTON, O H I O .  

FOR SALE. �:t�:rs� �8y�rJ�bec���� f������ writing, etc. Ji'olds compactly and is easily transportable. 
���:i��r::::dtgre�s��oJ�tT:s.

d
Bbs:�3, J.�. terms and 

I CE ��Cd!m:�\ 'ir��\:'rn:::.in
lj.s

H:"'i1','-!l�� MFG. CO., 899 Clinton Street, Milwaukee, Wi • .  
THE RANSOM AUTOMATIC GAS MA
CHINE. Gas made from Ga.oline. RA!IOSOM GAS 
MACHINE CO., 371 E. Water St., Milwaukee, Wis. 

T U R B I N ES II:F" Send for Circular HM ." J A S .  L E FF E L  & C O  Springfield, Ohio, U. S. A. 

\e!l���1 lTYPE. WHEELS. MODELl L,[XPERIMENTAL WORK.IMALLIMCH'RERY 
_t!Q�LT1E8 Ilk E.TC. nE.W 1D STEnCIL WDRK. 100 n"_AU 8! N.l'. 

I NV E N T I O N S  P E R FE CTE D. 
Accu rate Model a n d  Tool Work. Write for Circul ar. 

PARSELL & WEED, 129·131  West 3 1st St., New York. 

. . . . C O R K  S H Ay I N C S • • • •  
O .  HEROLD &. CO., ' 

Lisbon, . Portugal. 
Experienced Draughtsmen wanted on mill machinery 
and machine tools. Permanent employment assured to 
rapid and accurate dranght.men, Bethlehem Steel Co., 
So. Bethlehem, Pa. 

hosn't be')n tucked·on-to. It's new. It's this 
year' model . Tbo ulucbine we sold ebtht. years 
ago 1� gl vlng (Joua servtCe to·day. It lasts. It 

STA N DS HARD SERVICE 
Our 1 90 !t Je wett lasts becau.e construct' ed (.\ I �ng t.he same l i nes� but it meet to-day 's 
::g�����mJ�1���1�:.

e
r\��111

s
eb�g:'lb�'6I��!r s�Cr�b ill ustl'ate llnd eXIJJaln!o:l everytb, ug. ' 

Jewett Typewriter \:o . .  616Locust St •• DesMoines,la 

CALCIUM CARBIDE ������ �r� MAKE B I G  MONEY :'i.�t 'i>�\.�ii�D �1', � 
31i NASSAU STREET NEW YORK ' MotIon Pictures, tbe new Grapho-Ampllphone Tal'<irf' · . , • and Musical Combination and Panoramic Stereoptici n 

(A B C Cod e.) Cab l e  Add ress : BRYAXE, NEW YORK.  View. 160 to $300 per week without previOUS expe\ience. Only a little money needed to start with, and ant man 

F I N E F I S H TA C K L E can operate our outfits successfully. 'Write for catalo!!'. 
.' , E nterlai nm ent S u pply Co . ,  56 & 58 Fifth Av. , Ch icag o.  

ha.ndmade and Bristol Steel Rod., Cosmic . Lines, 
Beels, F1i�s etc., etc., selected for retail trarte. Rushton 
Canoes .and Boats. MOl'l'is .. Canoe •. ·THE H. & D. 
FOL,;OM ARMS CO., ,3!6'Br()a.�way, N. Y. 

Ghost of the Glacier 
And Other Tales, including Making a Revolution, Su.
quehanna Trail, Sculpture of the Elfs, Once • .-PllIar of 
the World, Feather. of Fashion, and others. A delight
ful volume, beautifully ilI u.trated. Ready for distribu· 
tion a.bout May 1. Send 10 cents to T. W. Lee, General 
P .... en .. er Allent, Lackawanna Rallroad, 26 Exchange 
Place, New York City. Edition Limited. -

D 'AMOU R & l ITTLEDAlE MACH INE  C O. 1 3 0  VV O R T H S T  . .  N E. W Y O R K .  
Make Model .. of Any Machine t o  Order. 

THE BICYCLE : ITS INFLUENCE IN 
Healtb and Di.ease.-By G. M. Hammond, M.D. A val
uable and interesting paper in wbicb the subject is ex-
�t,!·��"e

e
�� (���::£:b°":,e���;.

o
l�
o
;��ft::

a
�
d
��:,n��� Ji 

the cycle_ by persons dfsea:sed. Contained i� SC-IENTIFIC 
AMERICA;\[ SUPPLEMENT, No. H)02. Pnce 10 cents. 
To be had at this office and from all newsdealer •. · 

D .  L . H O L I:) EN . 
1 3 3 6  B EA� H S t .  PH I LADELP H I A  PA . 

RSEGEAL[D- ICE MACH INES 
S E E  fi R S T  p" t: 5( I� T I f \ (  A M E R I CAN S E P T  i 1 3 S "  BOYS PAPER: �t'��fn��g.�����=�� . 

agewe will send YO" the' Star forS-months 
free. GTf'stest boys' paper pubU8bed. Address·with 

stamp, THE STAB, Dept. 34, OAK PARK, ILLS, �EASE PAYS EXPEl\l:SEs.and'$'rIS 
per month. Steady position ;  self-seI-

ler : no expe-.:ience !!�d��.S�d.2e fol' contraoj;;." 
. . .. . P"ASE MFG. Co .. CmQmnatl,O.: ·Dept. 10. . 

$ 3 D S SeIi�u,yoil.""",-

. 8 . ··8, ·ure andwewJ1lshOwTOII 
. how to make,a adaJ' 

absolutely sure; we 
furnish the work and teach you free ; you work III 

the locality' where you live. Send us your address and' we wiD 
E:xplain the business fully; remember we guara.ntee a clea.r profi' of 13 for every day's work, absolutely sure, write at once. /lOYAL JUNUFJ.CTURING CO •• Box • •  _ DIITIIQlT. IlIeB. 

WHY NOT MAKE RUBBER STAMPS ? ? 
DO YOU WANT to GO I,NTO BUS I NESS for. Y O URSELF.  nr ADD a G O O D  L INE to Y o u r  Present Busi ness ? a With a u New_ York " Rubber Stamp Vulcanb:er and Manufacturing Outfit, reauirinJ7. but litt. money to start, you can hav� pleasant and profitable work. that can be made to pay wen in 8 pe).. . ; .: manent location, or traveling. It will pay any Stationer or Printer well to put in one of our Out. . fits. These machines, by their PATE:"OTED LEVER ACTION, produce the finest class of Rubb�r 

· Stamp •. They received HIGHEST AWABD-MF.DAL AND DIPLOMA-at WORLD'S FA IB, CHICAGO . . . and are
. 

used by the leadlngostamp manufacturers of the United State •. . With each machine Is 
· . sent (lur Pocket Guide. " How to Make Rubber Stamps for Profit." which makes every detail so ' 

.. 
-�. _ . _,. , plain th8t a�y person can at once tum out First-Class Stamps. Thi!il little book: is also sold eepa-
. .  

, rately at $1.(1) per copy, which amount is refunded to purchasers of our \' ulcanjzers. 
P'" W .. ite at once, to-day, for Cataloll'ue " C." 

We 8t'::.::;�t*';.'i.�I��n:t!.da, BARTON MFG 00., 338 Broadway, New York. 
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I nventors and Owners of Patents ! 
We have offic �S. selling agencies. and correspondents at 
every p�inCip Ii distl'ibutilJg point througbouLtbe world; 
a Ii!.. �.t: turCe of travelling men in the United States, in 
������p������. b���r���

t
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toolS. etc. Correspondence solicited. 
A M ERICAN MAC H I NERY A N D  TRA D I N G  C O M PANY,  

MAl" OFFICE-Bowling Green Building. New York City. 
�t�: ���'.���,h����1��!:il�tLb�:�N�,�h;��1:,J���ll:'°s��p�te;!'�:tr�, Si;��l��: 

J c itutiftc �lUt�icau. 
OF B RAI N S  

'tiAR.5 
-M A D E. AT K EY-W E.STJ-

These Cigars are manufactured uncler the most favorable climatic conditions and 
from the milclest blends of Havana tobacco. H we had to pay the imported cigar tax ' 
our brands would cost double the money. Send for Booklet and Particulars. 

CORTEZ CleAR CO., KEY WEST. 

"Costs Nothing When Not Working." 
You can insure good and quick work in your 
shop if you are supplied with one of our 

"G E "  SMALL MO TORS. 
Run from lighting circuit. 1 1 0  volts. Expense 

FAS H I O N A B LE stops when they stop. � Send for Circular S. A. 

LOCO M OT I O N  G E N E RA L  E L ECTR I C  C O . ,  Main Office, Schenectady, N.Y. 
rehe fashion now 

is no t  horseback 
riding for exercise. 
Nor driving a tan
dem through the 
park. The r e a l  
"smart" s e t  are  
hetter p l ea s ed  
with a 
WINTON 

M OTOR 

Price $1.200. No Agents. CARRIAGE 
because it is swift. safe, silent, sure and satisfactory. 
It is a clean, Quick and economical method of takin� ex
ercise. You regulate tbe speed yourself. Hydro-Carbon 
system. Catalo�ue free. 
TH E W I NTON MOTOR CARRIAGE CO . .  Cleveland.  Ohio.  

li:astern Department. 120 Broadway. New York City. 

Weillht. fiJ,O ounces. Unlike all 
other porta
ble I i  g b t s .  
the batter
ies o f  t h e  

'% inch dia,meter. 

���'1,'L�J� 
do not de
teriorate 
unless used. For 
:b��?

d 
l�f���

o
{, 

tb is lam p is pre
eminent. T h e  
" L i g ll t  of A s i a "  
Lamp i s  made with 
a view to beauty. 
and is mounted in 
an aluminum shell cov
ered with flne leather. 
P RICE, $3.00, 

POSTPAID. 
Every one G uaranteed. 

Electric Contract Co.,  
6 1  Elm Street, 
N E W  Y O R K .  

S inches 
lonll. 

P. '1'. AUSTEN, Ph.D., F. J. M.AYWALD, L. S. MOTT, 
President. Vice·Pres. Sec. and 7'reas. 

Testing, l'erfecting, Introducing and Digposing of 
Processes, Produ4Jts, Patents. Novelties and Formulas. 
Corre3pondence is soliCIted with Chemists bavin'Z In
ventions. Improved Processes or Novelt.ies to Dispose 
of. Explanatory Circular on Application. 

ii2 BEAVER STREET. NEW YORK. 

•'." ... . "_ £lI1ETDIL JplJil�:TN�� 
. •  I'IHAVEII. TRYIT C·H·BESLy. a Co. IrYolI' " '"HOT-B� • " H ICAGO'ILL'U'S'A' 

H A V E  T H E  L A T E ST I M P R OV E M E N TS. 
No machine shop can be tbol'ougbly up-to-date unless �� it bas the most 

-", � modern per
fected tools. 
For instance, 
the 

A S H L E Y  PA T E N T  N I P P L E  H O L D E R S 
hold nipples for cutting ei'her "Wht or left /tOind tbreads. 
They hold the sleeve from turnin� and take the strain 
otf both the sleeve and shank thread. Made of best 
�fe�l
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of light weight aud compact form. ' 
WALWORTH M A N UFACT U R I N G  CO. 

1 28 TO 1 36 FEDERAL ST. . BOSTO N ,  M A S S .  

OVER 25,000 IN USE. 
EASIL Y PUT O N .  

A N D  R E LIABLE.  
HAS PROVED PERFECT 
FULLY G UARANTEED. 

Coasting becomes so safe and ea"y you do it 
every chance you J!et. Your feet on the pedals 
gives perfect control of tbe wheel. Ladies' skirts 
keep down when cO'lsting. You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle 14Rlnp is superior in 
construction to any made. 

11l1Mtrated parnphlet Q'iv-ing detailed information 
regarding Brake and Lam.p, se-nt on application. 

ECLI P S E  B ICYCLE  CO .  
Box X ,  ELm�A, N .  Y. 

CHARTER Gasol ine Engine 
USED ANY PLACE 

BY ·ANYONE 
FOR ANY P U R POSE 

StatioDR.ries, Portables, 
Engines and Pumps. 

Il7' State your Power Needs. 

W. F. & J O H N  BARNES CO. 

1 999 R u by Street, ROCKFORD.  ILL. 

Send your 
address to the 
Apollo Iron & 
Steel Company 
Pittsburgh Pa. 
for new 
Reference Book 

s 
P 
E 
E 
D 

CAPE NOME, CAPE YORK,-- • 

• ,ST. MICHAEL, DAWSON 
S 
A 
F 
E 
T 
Y 

A N D  A L L  P O I NTS O N  T H E Y U KON R I V E R  

I> I :R. E C T. 
Operating ITS OWN Fleet of First-Class Ocean Steamships 

ST. PAUL, PORTLAND, BERTHA, RAIN I ER, DORA and others. 

8 � 
Full Line of River Steamers on the Yukon. 

Under contract to deliver United States Mails throughout the Territory. 

First Departure, AP�IL 30th, and Fortnightly t h ereafter. 
For new Folders, lUaps aud further pal'ticulal's as to Freight and Passage, write to 

:0 
.R ALASKA COMMERCIAL COMPANY, 
T 3 1 0  SANSOME ST R E ET, SAN FRANCISCO, CAL. , for all particulars. 

U Perfect " Scrap' Book 
A most useful ar
ticle for t be home 
��B�in�� ��u c�� I 
al ways read both 
�\��� 9!lie

ou
:e��r� 

a pocket. �ample. 
¥��

t
�a;�e�t s���

s. 
Eook Co . •  Dept. l.\: 
150 Nassau Street. 
New York. 

mod�IS and -
€x,,�rim�ntal Work 

Inventions Developed. Special Machinery. 

E .  V. BA I L LA R D ,  1 06 Liberty Street. New York. 

EVOLUTION OF THE AMERICAN LO-
comotive.-By Herbert 'I'. "Valker. A valuable series 
by a member of the National Railway Museum Commit
tee. 'l�be locomotive from 1825 to date is described and 
illustrat.ec1 I)y careful drawinllB, /lre8L attention beinll 
given to historical accuracy. 21 illustrations. SCIEN
TIFIC AMERICAN !'UPPLEMENTS 1 1  I '!. I 1 1 3. t I 1 4 . 
Price 10 cents ea.ch. For sale by MUDn & Co. and all 
newsdealers. 

Ladies' Watches 
All styles and sizes ell 
are shown in our 
Blue Book - Free. , . � -- , N EW ENGLAND .. :> P. 
WATCH CO. 

37 Maiden Lane, N.Y. . 
I49 State St .• Chicago. _ 

Queen 's  Patent " Triple Plate " 
Toepler-Ho ltz Electrical Machine. 

Can b �  used at all 
times of year and in � all kinds of weather. 
Prices range from $25 
to $50. ar Circular 
on application. We 
�jrr1Jfl�cciri�'�tt �;� 
Physical lnstr'!.lIments 
and Apparatus. 
QU E E N  & CO .. I nc. 

1 0 1 0  Chestnut SI. 
l Philadelphia. Pa. 

SAVAGE Hammerless Magazine Rifle 
S M O K E L E S S  

Point Blank �ange for Hunting. 

The Only Hammerless �epeating �ifle. 

The most reliable and safest rifle ever 
manufactured. Shoots six different cart
ridges adapted for large and small game. 

nr Write fM Desc,'iptive CatalOf1l.Ul A. 

SAVAC E A R M S  CO. 
UTICA, N EW YORK, U. S. A.  

" P TRADE M A R K  D " 
E C A M O I  

A L U M I N U M  PA I N T. 
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lied. Bicycles. 
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etB, Cars, Stations, General Decoration, etc. Sample 
bottIe. hy mail. for 25 cents. 
T H E  AM ERICAN PEGAMOID CO.,  339 B'way, New York. 

Y
� Acetylene Burners. 

Samples. � to 1 foot. 25c. each. 
A new hurner for STEREOPTICONS. 

Highest G. P. possihle. 
State Line Talc Co.,  Chattanooga, Tenn. 

Powerful, ResPoDsive, 
DnrabJe and Efficient. 

" Tbe Reeves " 
Variable Speed 

Countersbaft 
for securing any speed without 
���ra'l'y ��a��;d O[o!o:.r ��J���'lr��: 
working Machinery Iron Lathes 
Planers. Borinll Mills. Shapers. etc.

!
: 

Cement Machmery, Experiments 
Machinery-in fact all kinds of ma
chinery requiring a change of speed. 
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� Send fM handsomely mustratea 
catalogue " S. A." free. 

R E EV E S  P U L L E Y  CO. 
COLUMBUS. IND" U.  S .  A. 

BICYCLE TIRE REPAIRING . - THE 
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pliers and plugllers, togetber wit� rubber band olullJZing 
and tbe use of puncture banus. 9 illustrations. Con
tained in SUPPLEMENT 1 1  O'.!. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

Smith 
& Wesson 

Revolver. Catalogue for a stamp. 
SMITH & WESSON, 14 Stockhrld"e Street, 

SprinlrDeld, Mass. 
159 New Montgomery St .• San Francisco. Cal. 

J ESSOP'S STE E LTHe\'�[r 
FOR TOO L S, S AW S  E: TC W'!! J E S SOP & SONS t:� 91  JOHN ST. NEVI' YORK 

PRINTING INKS 
Tbe SCIENTIFIC AMEItICAN i s  printed witb eliAS 

ENEU JOHNSON &: COO'S INK. Tenth and Lomi>ar4 
Sts .. Philadelpbia. and 47 Rose St .• oPP. Huane. New Yor. 




