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THE NORTH RIVER BRIDGE BILL. 
The storm 01' opposition, which has been aroused in 

New York by the passage of the North River bridg<l 
bill by the New York Legislature, is di rected not 
against the bridge itself, nor even against the proposed 
elevated structure from Fifty·ninth Street to the Bat· 
tcry ; for the erection of the bridge has come to be 
regarded as a necessity, and the extension of the bridge 
tracks along the Hudson River waterfront is admitted 
to be the necessary concomitant of the bridge itself. 
1 he present violent oppo3ition is based upon the fact 
Lhat, in giving to a private corporation the right to 
lJUild an elevated structure along five miles of the city's 
waterfront, on the payment of a merely nominal con­
sidt'ration, the Legislature is practically handing over 
to prIvate individuals property which, in the estimate 
of ex-Mayor Hewitt and the present Comptroller of thc 
city, may easily prove to be worth from sixty to a hun­
dre.d million dollars. 

The North River Bridge should be built, and if pri­
vate capital wishes to undertake such a gigantic 
scheme, it should be encouraged by all proper legisla· 
tive assi stance. To render the bridge effective, its 
tracks should certainly extend south from Fifty-ninth 
Street throughout the full length of the city's water­
front. But that any private corporation should be 
allowed to secure such a practical monopoly of ocean 
and river traffic as would result from the carrying out 
of the present bill, is  not to be thought of for a mo· 
ment. The present city government, the 'leading com­
mercial bodies of the city, and the most prominent of 
its present and past officials, are unanimous in condem­
nation of the extraordinary audacity di splayed in the 
present bill. I f  a franchise for the construction of the 
West Street line is to be granted, i t  should only be 
done subject to such conditions as are suggested by 
ex·N!ayor Hewitt, namely, a rental equal to the interest, 
with a contribution to the sinking fund for the re­
purcnase of the property within fifty years, and with 
the power of resumption by the city at any time dur­
ing that period by paying the amount actually spent 
on the work plus a reasonable percentage. We are 
inclined to think, however, that in view of its enormous 
and ever�appreciating value, a railway of this kind 
giving access to all the docks, would develop such a 
vast earning ca!)acity that the city could not do better 
than undertake the construction and ownership itself. 
The company that owned the combined bridge and ap· 
proach would absolutely control the shipping situa­
tion in New York, and there would always be the 
temptation to operate the system on the vicious prin' 
ciple of charging up to the limit of what the traffic 
would be'lr, thereby sacrificing the interests of the city 
as a shipping point to those of the shareholders of the 
company. 

From an engineering point of view the scheme is  en­
tirely feasible. Looked at from the standpoint of opera· 
tion, moreover, there is everything to be said in its 
favor. The proposed bridge will have a capacity of 
six or eight main-line railroad tracks, and it will 
doubtless be capable of accommodating all the traffic 
from the West which now finds a terminus in Jersey 
City. Freight could be carried from any western ship­
ping point, direct across the Hudson River, down the 
West Street elevated structure, and switched off, if 
need be, on to the steamer pier at which it  was to be 

unloaded-an ideal traffic arrangement, and one to 
which New York city is bound ultimately to come, 
if it is  to maintain its position as the chief shipping 
point on the Atlantic coast. 

It is  sincerely to be hoped that after Governor Odell 
has heard the committees from New York which are op· 
posed to the bill and has looked at all the bearings of 
this momentous question, he will veto the measure an(l 
leave it for the bridge company and the city authori­
ties to make an equitable arrangement which will be 
mutually profitable. 

J tirutifit �tUeritlln. 
RE-ROLLING OLD STEEL RAILS. 

During the past five years, there has been developed 
a method of utilizing old steel rails which bids fair 
to become an important factor in the steel industry. 
When steel rails were first introduced, the question 
arose as to what di sposition could be made of 'them 
when they had been so far worn out as to be unfit 
for further service, and it was not until the introduc· 
tion of open·hearth furnaces that it became possible 
to cut up the old rails and remelt them with pi g iron 
and scrap from the stockyard. 

About ten years ago Mr. W. E. McKenna, one of the 
officials of the Chicago, Milwaukee and St. Paul Rail­
road , turned his attention to the problem of utilizing 
these worn-down and defaced rails by re-rolling them 
to a size somewhat smaller than the original section. 
After considerable experimental work, the first of 
which was done in 1895, it  was determined in 1897 to 
erect a plant for the special pu rpose of re·rolling old 
rails. The first plant was erected at Joliet, I lL" and 
in 1898 a second plant was built at Kansas City, Mo. 
At the present time over a thousand miles of track 
have been relaid wi th rails that have been passed 
through the re-rolling mills, a total of nearly one 
hund red thousand tons having been thus treated by 
the new system. 

The wear upon the rails is, of course, chiefly on the 
top and inside of the head of the rail .  In the process 
of re·rolling, the rails are very slightly reduced in 
the webs and flanges, whi le the contour of the head 
is restored to a symmetrical, though somewhat smaller 
section. Briefly stated, the process consists in first 
passing the rail beneath a set ot grinders, which take 
off the slivers and rough edges from the head, then 
heating them in a spet:ial furnace to a temperature 
of 1,700 degrees, and rolling them down to the desired 
section, the rai ls passing out of the fini shing rolls at 
a tempe�ature of 1,480 degrees. The rai ls are then 
sawed to proper length, straightened, and the holes 
dri i led for the angle bars. 

The thorough working over of the metal at such 
a comparatively low temperaturE! serves to improve 
its quality, not chemically, of course, but by vi rtne 
of the denSity and toughness whi ch result from a thor· 
ough working over of steel and i ron. The reduction 
of the section of the rai l produces a corresponding 
elongation, a 30-foot rai l being increased by 1 to 2 
feet in length for a reduction of cross section of 8 
per cent. The value of thi s system is obvious, par· 
ticularly in vi ew of the fact that theoretically the 
oftener a rail is re-rolled the better its quality. Since 
many of the great railroad syst{Jms use as  many ,1S 
three or four different weights of. rail, according to 
the character of the traffic in different localities, it is 
evi dent that re·rolling will result in considerable 'econ­
omy, worn rails of a section being simply sent to the 
mills and rolled down to a section suitable to other 
divisions of the road . 

.. '.' . 
NITRO-CELLULOSE VS. NITRO-GLYCERINE SMOKELESS 

POWDERS. 
The facts brought out in an arti cle by Lieut. A. T.  

Dawson, late of the Royal Navy, in a paper read befor.e 
.the English Society of Arts regarding the behavior of 
the British smokeless powder, cordite, are a decided 
indorsement of the wisdom of the Naval Ordnance 
Bureau in directing i ts attention to the development 
of pure nitro·cellulose, or all-gun·cotton, smokeless 
powder. Nitro-glycerine, on account of its great ex­
plosive energy, is an .attractive ingredient in the manu­
facture of smokeless powder; but it has the great de· 
fect that the temperature of explosion is abnormally 
high and that· the erosion of the j;1.terior surface of 
the gun is proportionately increased . The South Afri­
can campaign has afforded an excelh;nt opportunity 
to judge of the amount of this deterioration, and it is a 
fact that many field pieces in the Transvaal have been 
returned badly eroded, and that several of the 4 .7-inch 
guns supplied from the navy' were in constant need of 
replacing, the wear and tear of service having com­
pl{Jtely spoiled the shooting qualities. Variations of 
400 yards in the range have been experienced with guns 
that had been some time in service and were badly 
eroded. 

These results may be compared with those men­
tioned in the last report of Rear-Admiral O'Neil, in 
which it is  stated that tests carried out by the Bureau 
of Ordnance with the navy nitro·cellulose powder 
prove that there is practically no erosion whatever, a 
4-inch rapid·fire .gun at the Indian Head Proving 
Ground having been fired 661 times, and a 5-inch gun 
636 times, without causing an.y wear that could be 
detected by micrometer measurement. 

Some of the nitro·cellulose powders used on the 
Continent have given ballistic results which entirely 
disprove the off repeated assertion that, weight for 
weight, cordite possesses much greater power than 
any nitro-cellulose co.mpound. In a recent trial of a 
45-caliber 6·inch gun, a charge of 28.6 pounds of cordite 
gave a velocity of 2,873 foot-seconds, while 36 pounds 
of  Rottweil nitro-cellulose powder gave 2,910 foot­
seconds. The corresponding energy for 2,910 foot-sec-

onds is 5;872 foot-tons, whereas the velocity develope�1 

by the same gun in service, using cordite, i s  only 2,53') 
foot-seconds, equivalent to 4 ,438 foot·tons, or 32 per 
c{Jnt less energy. A further advantage of high velocity 
is  the increased danger space, which in a 6·inch gun 
with 3,000 foot-seconds is 465 yards as against 226 
yards in the case of the service 6-inch guns using 
cordite. 

... ,. 
THE SMITHSONIAN REPORT. 

Dr. S. P. Langley's report of the Smithsonian Insti­
tution for the year ending December 30, 1900,  (I""ls 
with the Insti tuti on proper, the United States National 
Museum, the Bureau of American Ethnology, the In­
ternati onal Exchanges, the National Zoological Park 
and the Astrophysical Observatory. The total perma­
nent fund now amounts to $912,000,  and is deposited in 
the Treasury of the United States and bears i nterest at 
six per cent per annum, the interest alone being used 
in carrying out the aims of the Institution. 

Congress charged the Institution during the fiscal 

year 1900 with the disbursement of $397,540, of which 
the National Museum received the greater part, al­
though the grants of $75,000 to the National Zoological 
Park and $50,000 to the Bureau of American Ethnology 
may be regarded as a very sati sfactory disposal of pub­
lic funds. Appropriations made by Congress for the 
fiscal year 1901 were $428,540. The Institution has 
continued research work in various fields of science, 
including experiments in the solution of the problem 
of mechanical flight, and, through its Astrophysical 
Observatory, investigation on the solar spectrum. 
The Institution has made some interesting experi· 
ments during the year on "radio·active SUbstances." 
The different branches of research now progressing' 
under grants from the Hodgkins fund are making sat­
isfactory advances. The income of the Hodgkins fund 
is  devoted to investigations of the properties of at­

mospheric air. In accordance with the urgent desire 
of many of the leading biologists of the country a con­
tract for a table in the Naples Zoological Station for 
a third term was entered into, and the appointments 
to the seats were at once approved. While it  has 
llever been possible for the Institution to devote a 

large amount of its income to carrying on explora­
tions, it has, nevertheless, been able to promote such 
work in vari ous ways, particularly in connection with 
the bureaus of the Institution and in eo-operation 
with the executive departments of the government. 
These explorations have a very wide range, and are 
productive of a very great increase in the knowledge 
of natural history of the region visited, and of the 
ethnological conditions of the people. During the 
past year the Institution has thus been more or less di' 
rectly concerned in explorations in various parts of the 
world, from the Arct;c regi ons as far south as Pata­
gonia, and in the distant possessions in the Philip· 
pines, as well as in South Africa. 

Through the publications of the Institution and its 
bureaus much is done each year in carrying out its 
fundamental object, which is the "diffusing of knowl­
edge." Works covering practically every branch of 
the human industries have been distributed throughout 
the world to librarians and institutions where they 
may best be avai lable to scholars and to the reading 
public. The number of volumes, parts of  volumes, 
pamphlets and charts given to the ,library has aggre· 
gated 25,'{01, and now only completed volumes ar".) 
entered in the accession book. The secretary notes 
with regret the fai lure of Congress to make an appro­
priation to send a representative to the conference on 
the International Catalogue of Scientific Literature 
held in London. 

Dr. Langley statt's that he is fittin g  up in the 
.southern tower of the Smithsonian building a small 
room whieh i s  to be called the "Children's Room." 
The little group of specimens which it contains is 
meant to stimulate interest and imagination rather 
than to ostensibly i nstruct. Latin is banished from 
its labels, and the classification is not that of science 
but that which i s. most intelligible to the untrained 
minds. This room will, without doubt, prove very 
attractive to children and will probably be taken as 
a model the same as i s  the Children's Museum of the 
Brooklyn Institute, which we have illustrated. 

The correspondence of the Institution embraces let­
ters having reference not only to the scope and work 
of the Institution, but also relating to the bureaus 
placed by Congress under i ts direction. . A part of 
$300,000 appropriated for a government exhibit at the 
Pan-American Exposition has been apportioned to the 
Smiti:.Lsonian Institution and its bureaus. The collec· 
tion will chiefly consist of specimens illustrative of its 
scientific functions and morc especially of the National 
Museum and Bureau of lilthnology. 

Robert Ridg;way, Curator of Ornithology in tho 
National Museum, published , a number of years ago 

for the use of the naturalist, a handbook on color, 
and h� requested a grant from the Instituti on for a 
new edition. It appeared to the secretary that a work 
upon a more extended scale and a somewhat difl'erent 

plan would be of value, primarily to the naturalist, 
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but also in every department of science, to artists and 
in many branches of industry. A committee has been 
appointed to consider the subject, as the work prom­
ises to be of considerable magnitude, and the results 
will be looked for with interest. 

The Secretary calls attention to the necessity for an 
increase in the National Museum buildings, which are 
entirely inadequate. The field of the work of the corps 
of the Bureau of American Ethnology extended into 
Maine, New York, Minnesota, Wisconsin, I ndian Ter­
ritory, Oklahoma, California, Arizona, New Mexico, 
Cuba, Ontario and Nova Scotia, while especial work 
was done in other districts. The explorations and 
researches continue to yield valuable results in  the 
form of contributions to the science of ethnol9gy, while 
the collections made in connection with the wor�, form 
an important tributary to the National Museum. Some 
practi cal importance attaches to the recent' work of 
the bureau in connection with aboriginal agriculture 
and crop plants. The investigation of the wild-rice 
industry of the north lake region especially brings 
out a neglected phase of aboriginal industry and at 
the same time directs attention to a promising natural 
resource. 

The free interchange of government and scientific 
publications between thi s country and the learned of 
other lands has grown to be one of the most important 
functions of the Smithsonian Institution. Great num­
bers of books are annually transported abroad and 
great quantities are received in exchange each year, 
the quantity handled aggregating 113,563 packages, 
weighing 409,991 pounds. The exchanges are in no 
sense of a commercial nature, for no publications for 
sale are allowed transmi8sion. It is interesting to 
note that the expenses of the exchange service were 
for thirty years made entirely from the income of the 
Smith sonian Institution, but when public documents 
began to form so large a part of the transmissions 
as to become an unbearable strain on its resources, 
Congress began to make appropriations for the work. 

The National Zoological Park is  being constantly 
made more interesting by the introduction of new 
specimens. The extremely limited appropriations al­
lowed by Congress have made it almost impossible to 
carry out the original programme of procuring a large 
collection of 3pecimens of our native animals. The 
Astrophysical Observatory possesses a considerable 
quantity of apparatus which was employed in the 
observations on the solar eclipse of May 28, 1900, and 
we shall take pleasure in publishing in a subsequent 
number of our SCPPLE,IE:'IT full particulars of the 
work of observing the eclipse. 

On the whole the Smithsonian I nstitution seems. to 
be admirably administered with a view to carrying out 
the wishes of the original founder. 

. I. . 
THE BALDWIN-ZIEGLER EXPEDITION TO FRANZ 

JOSEF LAND. 
During the coming summer an expedition is to be 

sent to Franz Josef Land. It will be known as the 
Baldwin-Ziegler Expedition, and will be under the di­
rect command of Mr. Evelyn B. Baldwin, formerly of 
the United States Weather Bureau. It is understood 
that the cost of the undertaking will be borne by Mr. 
William Ziegler, a wealthy and public-spirited resi­
dent of New York city. The principal objects of the 
expedition are to make magnetic, meteorological, 
gravity, and astronomical observations, in addition to 
surveying and hydrographic work, for which elabor­
ate preparations are being made. It is also intended 
to make extensive collections of the flora and fauna 
of the region, as well as to gather specimens which 
will adequately represent the geographical formations. 

The expedition will take two steam whalers and one 
or more steam launches, the latter being designed 
especially for use in shallow waters. 

Franz Josef Land, once believed to be a continent 
and now known to consist of a group of islands, lies 
i n  the Arctic Ocean, north of Novaia Zemlia. It is  in 
a higher latitude than any other known land in the 
eastern portion of the Polar Basin. I t  was discovered 
by an Austro-Hungarian expedition in 1873 .  The 
region was penetrated by a sledging party for a dis­
tance of about 125 miles. Payer, the commander of 
the land party, advanced up Austria Sound as far as 
Cape Fligely ( 82° 5' north lat. ) from which point-
1,000 feet above the level of the sea-he observed 
mountains far away to the north, beyond the 83d de­
gree. At this point it  may be stated that Jackson, 
who visited the region later, found that no such land 
as Petermann Land existed. To the northwest high 
land rose above the open water. I n  the vicinity of the 
cape bears and foxes were plentiful, and seals were 
observed in large numbers about the edge of the ice. 
The abundance cf animal life was most propitious for 
the explorers. 3everal eminent authorities regard 
thi s region as a most favorable starting-point for fu­
ture journeys northward. Admiral Sir George Nares, 
of the British navy, went so far as to say that its ex­
treme importance as a base for future operations has 
been proved. Admiral Albert Markham, in his recent 
work on Sir John Franklin, regards the region as "the 

.icitntifit jmttitlUr 
objective from which future Arctic exploration should 
be carried out." Admiral Sir Erasmus Ommaney 
declared that "as all other points afford no hopes 
of penetration to the northward, we must now accept 
Franz Josef Land as the base for future operations ; " 

and
' 

Sir Allen Young in like terms considers that it  
must  be regarded as "the only land extending far  to  
the north by which such journeys can be made." 

The now celebrated Jackson-Harmsworth Expedition 
visited this land in 1894 and remained there for three 
years. While their object. does not seem to have been 
to actually reach the North Pole, the hope was in­
dulged that a thoroughly scientific exploration of Franz 
Josef Land might be made and that they might reach 
a point so far north as to afford facilities for a nearer 
approach to the North Pole than had hitherto been ac­
complished. 

With the aid of his co-travelers Mr. Jackson foun1 
Franz Josef Land to consist of numerous islands in­
stead of a continent, as had been previously believed . 
The idea of gaining a very high latitude was therefore 
abandoned, their special efforts being then devoted to 
a thorough examination of the group. Magnetic, 
meteorological and other observations were taken con­
stantly and collections made in almost every branch 
of natural history. Winter quarters were established 
on Northbrook I sland to the southwest of the group. 
'Walruses, bears and seals were found in abundance. 
During the three years of their stay at the island 
the "Windward" paid a visit, but being frozen in, was 
compelled to remain a year. It  returned with supplies 
in July, 1896. A month previous Dr. Nansen and 
Lieut. F. H. Johansen, who wintered in Franz Josef 
Land about 100 miles from Jackson, arrived at the 
island in their kyaks, and a cordial welcome was given 
them. In the following summer the "Windward" again 

MR. EDWARD B. MOORE, 

Assistant Commissioner of Patents. 

vi sited Franz Josef Land, and on this occasion Jackson 
and his party returned home. 

The collections which they made included rocks, 
fossils, silicified wood,  plants, including phrenogams, 
cryptogams, and lichens ; eggs of snow bunting, eider 
duck, glaucous gull, kittiwake gull, ivory gull, 
Richardson's skua, Briinnich's guillemot, black guille­
mot and little auk ; and birds, including the snow bunt­
ing, Lapland bunting, shore lark, common swallow, 
snowy owl, j erfalcon, Brent goose, eider duck, turn­
stone, Bonaparte's sandpiper, sanderling, Arctic tern, 
Ross' gull, glaucous gull, ivory gull, kittiwake, Rich­
ardson's skua, pomatorhine skua, Mandt's guillemot, 
little auk, Briinnich's guillemot, red-throated diver, and 
fulmar petrel. No traces of previous human occupation 
were found by the explorers. 

Shortly before sailing from England in 1894 Mr. 
Jackson read a very interesting paper before the Royal 
Geographical Society of London, in which he summed 
up the advantages of the region for exploring purposes 
under these four principal heads : 

" I .  The accessibility of Franz Josef Land late in the 
summer when approached along the meridian of 45 ° 
E., or some meridian between that of 45° and 50° E .  
This accessibility has been proved, in my opinion, by 
the voyages of Mr. Leigh Smith and the little Dutch 
ship 'Wilhem Barents.' 

" I I .  The northward extension of Franz Josef Land 
to a latitude as high as 82.5° at Cape Fligely, and some 
twenty or so miles further i f  we accept Payer's view 
that Cape Sherard Osborne is  continuous with that por­
tion of the country he called Prince Rodolf's Land.  
The long stretch of terra {irma forms a safe route for 
advance or retreat, and provides all we need in the way 
of sites for our depots and cairns. 

" I I I .  The still further extension to the north of what, 
perhaps, I should call the Franz Josef Land group. 
Standing on Cape Fligely, Payer saw, sixty or seventy 
miles to the north, the high outlines of an ice-covered 

land of apparently large extent. This he called Peter· 
mann Land, and this land lies undoubtedly in a lati­
tude as far north as any yet reached. There is abso­
lutely nothing known of it beyond this, but it  is a rea· 
sonable hypothesi s to maintain that a land of sucll 
elevation would probably reach at least to the ei ghty­
fourth degree north latitude, and who knows how much 
further ? 

"It is thi s land we shall try to reach after we have' 
safely landed, and in the early days of the following 
spring marched over the ice of Austria Sound, a gulf 
which penetrates the country to Cape Fligely ; or if 
this be not so favorable to us as it proved to Payer, 
along the shores that reach down to the Sound. 

"IV. The fourth consideration i s  provided by the 
observations of Payer, confirmed by the winter ex­
perience of Mr. Leigh Smith. And this consideration 
is a strong one-the great abundance of animal life 
on the southern shores of Franz Josef Land during the 
winter as well as in the summer." 

Although the results of exploring expeditions have 
always been hazardous subjects of speculation, it  is 
confidently expected that the enterprise of  the present 
year will be at least as successful as any that have yet 
been made in that region, while it  is natural to hope 
that our American effort will eclipse all otl1ers in 
brilliancy of .exploit and results of practical usefulness, 
and perhaps even pave a definite pathway to that long 
sought goal of explorers-the North Pole. 

... I .  
THE NEW ASSISTANT COMMISSIONER OF PATENTS. 

The new Assistant Commissioner of Patents, vice 
Walter H. Chamberlain, resigned, is Mr. Edward B. 
Moore, late Principal Examiner of the Thirty-fifth 
Division' of the Patent Office. Mr. Moore was born at 
Grand Rapids, Mich. ,  and he entered the Patent Office 
some fifteen years ago and at once set himself reso­
lutely to the task of fitting hi mself for promotion. 
Eleven years later he was appointed to the position 
of Principal Examiner and later made a Chief Exam­
iner of the office .. Mr. Moore was chosen to repre­
sent the Patent Office at the recent Paris Exposition. 
The Office made no formal exhibit on that occasion, 
but many interesting models were loaned for exhibi­
tion purposes. Mr. Moore has had under his super­
vision the examinati on of all cases relating to edu­
cational appliances, accouterments, baggage, adver· 
tising devices, bundle carriers, fluid pressure regu­
lators, packing and storing vessels, buckles, buttons 
and clasps, constituting a ver:r wide range of Eubjects 
and involving extended technical knowledge upon his 
part. 

Mr. Moore is noted for the justice of his deci sions, 
by which the interests of the inventor and those of 
the public are equally safeguarded. In his new office 
Mr. Moore will have an excellent opportunity of again 
demonstrating his fitness as to the general and tech­
nical requirements which are imperatively demanded 
for the effective performance of the difficult and re­
sponsible duties which devolve upon the Assistant 
Commissioner of Patents. 

OPENING OF THE PAN-AMERICAN EXPOSITION. 
The gates of the Pan-American Exposition were 

closed on April 21, and every available man was put 
to work in order to offset the damaging effects of the 
severe snowstorm which visited Buffalo. The damage 
to the buildings is very slight, but the delay in the 
landscape work and the building of roadways is a 
great hinderance. It was intended to have this por­
tion of the work so complete that it would be possible 
to have the Fair practicallly complete on the opening 
day. The storm, however, was so severe that the 
managers decided to postpone the formal opening 
until Dedication Day on May 20. It  i!! not intended 
to postpone the actual opening, but there will be no 
ceremonies until May 20. As the Fair will be very 
complete at that time and the weather will probably 
be better, the change seems to be a wise one. The 
first two weeks of every fai r that has ever been held 
have seen incompleted buildings and empty exhibition 
spaces. 

• 1.' • 
According to German press reports, the project in­

volving the construction of an electric railway between 
Rome and Naples, which was agitated some time ago 
but after-ward abandoned, has been revived. T·wo Nea­
politan engineers, it is stated, have prepared nev' plans 
for the road , which have been submitted to the min­
i stry of public wor�s. The contemplated railway 'will 
run along the shore via Cancello, Mondragone, Min­
turno, Formia, Fondi, Terracina, and Cisterna to Rome, 
with a branch line, by way of Marano and Guigliano, 
to Capodimonti, the summer residence of the King. I t  
will b e  double-tracked, with a total length o f  135 miles. 

... . .. 
A Swiss engineer named Sutter nearly lost his life 

while conducting some experiments with his airship 
at Arbon, near Lake Constance. His airship is similar 
to that of Count Zeppelin. The machine rose to a 
height of 150 feet, and then became unmanageable and 

fell. 
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A PERPETUAL MOTION OLOOK. 
At the Paris Exposition there was exhibited a clock 

which ran for two months without having to be wound 
up, therefore the makers were somewhat justified in 
calling it a "perpetual motion clock."  The inventor 
obtained his result by combining a system of jointed 
levers or armatures with permanent magnets in order 
to permit the wheel to revolve indefinitely around its 
axis to coil a spring. The principle is based upon 
the fact that poles of the same name repel, while 
those of opposite names attract. Two series of mov­
able levers are placed upon the faces of the rim of a 
large wheel. The two arms of such levers form be­
tween them an angle of forty-five degrees ; the shorter 
one is provided at its extremity with a weight which 
acts as a counterpoise. The counterpoise most dis­
tant from the center has a preponderating action 
upon the side of the wheel. It  makes four revolu­
tions a minute, and actuates a regulating flywheel 
through the medium of an endless chain. The frame 
of the apparatus is constructed of magnetized steel. 
It supports the axle of the wheel and is surmounted 
by a roller that constitutes a pole. When in its mo­
tion the wheel brings the short arm of one of the 
levers opposite the roller, the phenomenon of repulsion 
is produced. We are indebted to La Vie Scientifique 
for our engraving. 

.' ... 

LAUNCH OF THE WHITE STAR L INER" CELTIC." 
The launch at Belfast of the huge liner "Celtic" 

marks another great step of the rapid growth in 
size of the modern steamship.  This truly gigantic 
vessel is easily the largest steamship ever constructed, 
for on her maximum draught of 36  feet (; inches she 
will displace 37,700 tons, 
which is  more than double 
that of the heaviest battle-
ship afloat, and 10,300 tons 
more than that of the 
"Great Eastern ." The next 
largest steamship is the 
"Oceanic. " When they are 
completed, the big freight­
ers under construction at 
New London, Conn., which, 
it is claimed, will be of 
33,000 tons maximum dis­
placement, will equal the 
"Oceanic" in size. 

The "Celtic" is 700 feet 
long, her beam is 75 feet., 
and her depth 49 feet. 
She measures 20,880 tons 
gross, and 13,650 tons net. 
How t h e s e  dimensions 
compare with those of 
other well-known liners is 
shown in the tabulated 
statement below. Gross 
tonnage is  used in the 
table, and the lengths 
given are over all. 

As will be observed, she 
. 3 a few feet shorter than 
the "Oceanic," with, how 
ever, 7 feet more beam 
She is, as the figures also 
show, the first vessel to 
exceed 20,000 tons. The 
task of building such a 

vessel was necessarily very 
heavy, and possibly there 
are not half a dozen ship-
building yards in Great 
Britain which could have 
looked at it. 

The shell plates of the 
"Celtic," of which there 
were 1 ,392,  averaged 30 
feet by 5 feet, were an 
inch and a quarter thick, 
and in some cases weighed 
as mnch as 4 tons. Ma­
chine riveting was adopted 
wherever possible in the 
keel, double bottom, hull, 
and stringers ; 167,095 inch 
and quarter rivets w�re 
driven in this way. 

care has been taken to secure her against the alter­
nate hogging and sagging stresses she will experience. 
She has a flat bar keel riveted onto the skin plating 

,. .� I 
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A PERPETUAL MOTION CLOCK. 

and through riveted to the angle bars of the vertical 
inner keel. The rigidity is further increased by bilge 
keels which extend for about 250 feet, and for a con­
siderable distance the bilge strake is doubled . The 

THB " OBLTIO" ON THE STOCKS. 

sheer strake and the next but one lower are also 
doubled and the upper deck stringers have been 
treated similarly except at the extreme ends. Strength 
fore and aft is further secured by six longitudinals 
worked intercostally, three on each side of the inner 
keel ; with the thwartship vertical divisions these 
make the cellular double bottom, which is bounded by 
margin plates and covered by the inner skip plat-

Vessel. Length. Breadth. Depth. Tons. 
Fl. In_ Ft.!n. Ft. In. 

Great Eastern ............. 6910 828 482 18,915 

Britannic .................. 468 0 452 337 5.(lO-l 

Cit)' of nome, .. ... . . . .. . . .  500 0 523 370 8,j44 

Alaska .................... 520 0 500 380 6.400 

Etmria . .. . . ... . . . . . , . . . . 520 0 573 382 7,71 8 

Paris ... . . .. . .. .. ..... . .  5600 632 392 10.500 

Teutonic . . 582 0 578 392 9,984 

FUrst Bismarck .. 520 0 576 380 8,-74 

La Touraine ... . .... .. . . . .  5400 5 60 346 9,209 

CampaDi� .... ..... ... ... . .  6200 650 430 12,950 
Kaiser Wilhelm der Grosse. 641< 0 660 430 14,349 

Oceanic .. . . . . . . . ... . . . . . . .  705 6  680 490 17,274 

Deutschland_ ... . . . . .... . 6860 670 404 15,51'0 

Celtic . .. . .. ... . .. . . . .. . 700 0 75 0 490 20,880 

ing. At the sides the frame brackets are attached 
to the margin plates by double angles, and the floor 
plates have been similarly treated. And to further 
increase the longitudinal stiffness there are two in­
tercostal keelsons running fore and aft. At the decks, 
too, there is a beam to every frame, so that care 
could, to no greater extent, ensure a stoutly built ship. 
The arrangement for carrying the propellers is  ex­
actly that of the "Oceanic," and the rudder is  of cast 
steel sections bolted together. The engines are of 
Harland & Wolff's quadruple expansion " balanced" 

type, with cylinders of 33,  
47V:!, 68V:!, and 9 8  inches 
diameter. The stroke is 
5 feet 3 inches. Steam 
will be supplied at a pres­
sure of 210 pounds by 
eight double-ended boilers, 
each 15 feet 9 inches by 
19 feet 6 inches. The ves· 
sel is not intended to be a 
record-breaker. 

There are quarters for, 
altogether, 2 ,859 passen­
gers and a crew of 335. 
The first class accommo­
dation is on the upper, the 
bridge, the upper bridg:, 
and the boat decks, and 
corresponds to that of the 
"Cymric." The number of 
first-class passengers pro­
vided for is 347 .  Aft on 
the upper and bridge decks 
there are quarters for 160 
second-class p a s  s e n  g e r s. 
Third-class passengers to 
the number of 2,3 5 2  are 
provided for on the upper, 
middle, and lower decks, 
some in staterooms anti 
others in open berths. 

The launching arrange-
ments were those which 
worked so successfully in 
the floating of the "Ocean­
ic," with the necessary 
difference for the greater 
weight that the chain 
was an eighth·of·an-inch 
thicker. The displacement 
of the hull was, it may be 
noted, no less than 13,501) 
tons. A massive steel 
casting, containing a hy­
draulic cylinder and ram, 
and a trigger half let in 
to a steel-shod niche in the 
sliding ways, was fixed in 
the standing ways. The 
lower half of the trigger 
was held in position by 
the ram until all was 
clear, and with the release 
of the pressure the uppcr 
half dropped flush with the 
ways. As the hull was 
water- borne its progress 
was checked by the drop­
ping, pair after pair, of 
three pairs of anchors. 

••• 

There are altogether 
nine decks, and as their 
arrangement in some way 
facilitates the task of de­
scribing the vessel, the 
names may be given. They 
are-lower orlop, orlop, 
lower, m i d d l e ,  upper, 
bridge, upper bridge, boat. 
and sun decks. With obvi· 
ous exceptions they are all 
real plated decks and of 
full length . The greatest 

Len�th, 700 feet; beam, 75 feet; depth, 49 feet; maxlmum dllplaeement, 37,700 tons; Speed, 1� knols. 

The olliJial laboratory at 
Hamburg has discovered 
that the sand which fell 
during the recent snow· 
storm in southwestern Ger­
many came from the Afri· 
can Sahara. THE LAUNCH OF THE "OELTIC," THA LUGEST SHU> EVe OONSTBUOTED. 
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MAY 4, 1901. 
French Wine Prodnctlon of 1900. 

The wine production of France for the year 1900 is  
1,721,000,000 gallons, a yield that has only been ex­
ceeded three times in the past century. The promi se 
of a large yield was so great in August that sales 
were made at less than a dollar per barrel for a good 
table wine. Of course, the high·grade wines brought 
large prices. Since early in the seventies  up to 1900 
there has been a great demand for American plants 
for grafting upon French vines. In 1881  the total 
area replanted with American vines was 21,262 acres ; 
in 1889 it was 471,000 acres, and to-day it is 2,414,495 
acres. The old vineyards which were destroyed by the 
phylloxera have been "reconstituted," as the French 
say, by graftings from the United States, and it is 
believed that they are now phylloxera·proof. The 
acreage planted in vines in France has been steadily 
increasing during the last twenty years, but there 
are reasons for believing that it has come to a stand· 
still. The organs of  the wine growers advise that 

I titutifit �mtrt,au. 
THE MURRAY PAGE-PRINTING TELEGRAPH. 

The valuable invention which forms the subject of 
the present article is the work of a young Australian 
journali st ; and it takes on particular interest from 
the fact that its author at the time he entered upon 
the investigation which has resulted so successfully 
was absolutely without knowledge of telegraphy. The 
earlier experiments were carried on in 
Sydney, and as soon as Mr. Murray 
had sati sfied himself that his system 
was mechanically and operatively prac­
tical, he left at once for the United 
States for the purpose of securing his 
patents and introducing his system. 
His success has been thorough and 
rapid,  for while his many appli· 
cations for foreign patents were 
still pending, he made arrange· 
ments with the Postal Telegraph 
Company for the exclusive telegraphie 

rights to his inven­
tion in the United 
States. 

277 
is that which is devoted mainly to long-distance teleg· 
raphy, as represented by the vast business of the lead· 
ing telegraph companies, where speed and accuracy 
be.come of prime importance. It is only within the 
last year or two that efficient machines of this class 
have been perfected .  One of these, invented by Donald 
Murray, is in use by the Postal Telegraph Company, 

Typewriter, with mechanical attachment, at the receivin� slation, on whicb, by the turning of a 

crank, tbe message is translated from the perforated characters on the tape to tbe printed 
characters on the page. 

Among the prob· 
lems connected with 
telegraphy w h i c h 
have commanded the 
earnest efforts of in­
ventors is that of au· 
tomatically printing 
messages in the 
Roman characters. 
From time to time 
we have illustrated, 
either in the SCIEN· 
TIFIC AMER ICAN or 
the S UPPLEMENT, the 
most successful in· 
ventions in this diffi­
cult but fascinating 
field of investigation. 
The demands of 
telegraphy are so 
various that it is not 
to be expected that 
any single printing 
telegraph can be pro-
duced that will an­

Tbe typewriter, G, is removed to sbow tbe mterlockmg mochanism, H, by wbich the perfor­

ated cbaracters on the tape are made to strike the keys of the Roman alphabet on the 
typewriter. 

MR. MURRAY OPERATING A RECEIVING STATION PRINTER. swer for every class 

attention be paid now to quality and not quantity. 
It is probable that the octroi tax will be abolished 
within a few months, and wine will enter the gates 
of all the cities of France duty free. It is hoped that 
thi s will have the effect of increasing the sale of wine 
and decreasing the consumption of alcoholic liquor. 
I f  the production of wine remains stationary more 
land will be devoted to the raising of early fruits and 
vegetables. The planting of mulberry trees and the 
raising of the silkworm will receive more attention. 
Wine i s  now produced more cheaply in California 
than i n  France, and the efforts to introduce French 
w i n e s  i n t o  
Japan have not 
been effectual 
on account of 
C a l  i f o r  n i a n  
c o m p e t i  t i o n, 
t h e  Japanese 
declaring they 
can buy wine 
cheaper in San 
Francisco than 
in France. The 
grape growers 
of France ex­
pect an abso­
lute immunity 
from losses by 
hail by the use 
of cannon, and 
a n e w s p a p e r  
which i s  the 
organ of the 
hail destroyers 
has j ust made 
its appearance. 

of telegraphic work, 
and all the machines of the kind that are in use, or 
proposed, belong to one or other of three or four 
types. 

The simplest form of printing telegraph is  the well· 
known "stock-ticker," the perfected form of which i s  
found in the Burry page-printing telegraph, which 
was illustrated in the SCIENTIFIC AMERICAN of March 
23, 1901. These machines, although they might be 
used in long-distance telegraphy, are designed more 
particularly for city use in the disseminating of news 
from a central station to a large number of separate 
private offices. Another class of printing telegraphs 

RECEIVING STATION PRINTER. 

and another, invented by Charles L. Buckingham, i s  
being operated b y  the Western Union Company. In 
the same class are Rowland's and Baudot's multiplex­
printing systems. Another class of telegraphy, to 
which belong the Delaney, the Squier and Crehore, 
and the Pollak-Virag, has not as yet established itself 
commercially ; for with its speed of over a thousand 
words a minute, it is perhaps ahead of its time, since 
there is not sufficient telegraphic business of the kind 
required to keep such systems going at this enor­
mous rate of speed. 

It  is impossible within the space at our disposal 
in the SCIEN' 

TIFIC AMERICAN 

to give a detail­
ed description 

of M u r r a y ' s  
most ingenious 
and successful 
telegraph. For 
this the reader 
i s  referred to a 
paper recently 
presented be­
fore the Amer· 
i can Institute 
o f Electrical 
Eng i n e e rs, 
which is given 
in full in the 
S CIE N TIFIC 
AM ERI CAN 
S UPPLEMENT of 
February 2 and 
Fe bruary 9 of 
this year. The 
a c c o mpanying 
diagrams and 
p h  0 t o graphs, 
however, show 
a complete in· 
stallation, from 
the keyboard 
perforator at 
the s e n  d i n  g 
station to the 
printer at the 
receiving sta· 

Experiments 
have been car­
ried on at Cape 
Town in which 
m o t  0 r s are 
ueed for trans­
porting Maxim 
guns. The gun 
w a s  mounted 
on a platform 
a n d  occupied 
the front seat 
of a quadri­
cycle. 

At the transmitttng station tbe blank tape is punched with perforated characters in typewriter punchlugmachlue, A; then run through a modl1led Wheatstone transmitter, B. At. 
the receiving station the impulses are controlled by relays, C, and a vibrator, D. and operate a pnnching magnet, F, wbich reproduces the perforated characters upon a bll\nk 
tape. This tape Is then run through an attacbment, H, to a typewriter, G, wbicb latter prints the meSSlij(e in page form in the Roman cbaracters. 

tion, and the 
subjoined d e -
scription is  suf· 
ficiently ample 

COMPLETE SET OF MURRAY PAGE·PRINTING TELEGRAPH APPARATUS-HIGHEST SPEED 130 WORDS PER MINUTE. 
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to give a comprehensive idea of the principles and 
operation of the system. 

The fundamental feature in the Murray system is 
the use of a perforated tape, which i s  divided lineally 
into exactly equal spaces of half an inch, each space 
representing a character. Each character-space is 
theoretically divided into five subdivisions, and the 
characters are determined by the number and sequence 
of the perforations in each letter-space. The perfor­
ated tape is run through a modified Wheatstone trans· 
mitter at the transmitting, station, and �he impulses, 
thus set up, serve to operate a magnetic perforator at 
the receiving station, which produces a facsimile of 
the transmitting tape by means of a punching magnet 
whose strokes correspond in frequency with the im­
pulses received. The perforated tape produced at the 
receiving station is then run through a printer, whose 
operation is substantially the same as  that of a pianola 
or automatic piano. 

The punching machine, A, which in appearance is 
not unlike a typewriter, is so constructed that, as the 
tape is  run through the machine, the striking of each 
key makes the proper combination of perforations in 
each half inch of character space. The prepared tape 
is ruled off into half-inch spaces and has a central line 
of fine perforations, which serves to engage the feed­
wheels in the puncher and transmitter. There are ten 
small punchers, which are so arranged that five of 
them register on each side of the central line of perfor­
ations just referred to, and it can be easily understood 
that by the use of a system of interlocking bars the 
desired combination of punchers can be d riven down 
at the stroke of each key. 

J C itutific �mtti ,au. 
ends of the combs, the tape being drawn along a half­
inch, or the length of one character, at each step. At 
the instant when the perforations of the tape coincide 
with the pointed ends of the bars, the plate is  brought 
forward. Only those combs are moved longitudinally 
whose pointed ends correspond with the unperforated 
subdivisions of the tape, the other points projecting 
through the perforations in the tape and the die, and 
remaining stationary. Without pursuing the descrip­
tion any further, it  can be seen at once, by reference 
to the diagrams, that the combinations thus formed 
of notches, 39, on the upper edge of the combs with 
the vertically oscillating strips, 41, above them, will 
result in the proper key lever from the typewriter 
above dropping into the clear groove thus �ormed: The 
moment it does this, a motor-driven calL! engages it, 
produces a movement of the typewriter lever, and so 
prints the Roman character desired. 

Such, in brief, is the system employed by Mr. Mur­
ray, and in the long-distance tests which have been 
made between Chicago and New York and Boston and 
New York a speed of 102 words per minute has been 
realized ; and on a line 384 miles long, a speed of 1 2 5  
words p e r  minute. In the most recent working test 
by the Postal Telegraph Company a speed of 130 words 
per minute was attained. When the system i s  running 
at thi s latter speed twelve operators are required, six at 
each end ; at lower speeds correspondingly fewer opera­
tors are needed. Although only one perforating machine 
is  shown in our photographic view of the apparatus, 
there are three actually required to produce the 
perforated tape fast enough to match the full capacity 

Composition of Meteo r i t e .  
In a paper lately read before the Academie des 

Sciences, M. Stanislas Meunier gives an account of !:. 
chemical and mineralogical examination made upon 
a meteorite which fell at Lan()on, in the south of. 
France. The met(;orite in  question weighs about a 
pound and a half, and i s  of a light ash-gray, contrast­
ing with the deep black of the surface layer which 
formed upon it during its traject through the air.  
Upon the body of the meteorite proper are seen a num­
ber of approximately parallel black lines which are 
only the outer edges of strata which traverse the 
mass. These strata have been formed at an early 
period under the influence of local heating and a re­
sulting transformation of the rock, and are of the 
same character as the black surface layer recently 
formed by the heating of the rock due to air fric­
tion. The author finds that the density of the meteor­
ite, taken in six portions weighing in all 50 grains, 
is  3 .482  at 12 deg. C. He then analyzed it, first taking 
out the iron by means of the magnet. Of 30.8 grains 
which were finely pulverized in an agate mortar, the 
magnet took out 2 .7 of i ron in fine grains which were 
quite malleable, this being 8.8 per cent of the whole. 
In  spite of their abundance in the mass, these grains 
are almost invisible on the breakage surfaces of the 
meteorite, but they appear very clearly when the sur­
face is polished ; under the microscope their forms 
are clearly seen, and these are quite remarkable. In 
the present case they are more compact than the 
granules observed in many other m eteorites, and al­
though ramified in form, they are less abundant in 

filaments and membrane­
In all, 84 different charac­
ters may be punched. TRANSM ITTING STATION RECEIVING STATION 

ous parts embracing the 
rock elements. Often they 
present angular profiles in 
some parts of their con­
tours, which likens them 
to crystals, especially as 
the angles often approach 
ilO degrees. These grains 
are found to contain nickel 
in the proportion of 8 . 2  
p e r  cent. Before analyz­
ing the rocky portion, 
some tests were made to 
separate it  from the me· 
tallic minerals of a non­
magnetic character. A 
notable quantity of com· 
bined sulphur was found 
in the course of the oper' 
ation, for the fine dust, 
when acted upon by hy­
drochloric acid, disen· 
gaged a c o n  s i d  e r a  b 1 e 
amount of hydrogen sul­
phide. By a series of re­
actions, 6.35 per cent of 
pyrrhotine was found. In 
the present case this pyr­
rhotine is in the form of 
very fine grains and is 
di stributed throughout the 
whole mass. Besides sul­
phate of iron, the rock 
contains s m a  1 1  black 

TRANSMmER 

As soon as a message 
has been punched by the 
operator, it  is torn off by 
a boy who inserts it in a 
modified Wheatstone trans­
mitter, B, which performs 
the functions of an ordin­
ary telegraphic key. The 
tape i s  fed by means of an 
electrical pendulum-motor, 
driving a small star-whee l ,  
which engages the central 
line of perforations and 
draws the tape through the 
machine. As the tape ad­
vances, the prickers, 4 and 
5 ,  which are located in line 
with the advancing lines 
of perforations in the tape, 
pass up through the per­
forations, and by their 
vertical oscillation gi ve 
movement to reciprocating 
rods,  6 and 7, which serve 
to engage respectively 
with opposite terminals 
of a switch-arm, 8 .  The 
impulses thus set up are 
transmitted, let u s  say, 
from Chicago to New York, 
w h e r e  t h e y  repeat, in 
sequence and frequency, 
the combinations of per-

(WIDIREO WIlEATSTUN[) 

forations in the tape. At 
the receiving station there is a main line relay, which 
governs a punching magnet in the perforator, F ;  
also a governing relay, which maintains unison 
between the main-line i mpulses as  they arrive and the 
corresponding impulses in the local circuit. This 
group of relays is indicated in our photograph by let­
ter C. The local impulses are created by a vibrating 
reed ( D, in  photograph-n, diagram ) .  The impulses 
as received at New York are utilized to perforate 
a blank tape which is a facsimile of the tape u sed 
in transmitting from Chicago. 

The perforator, F, consists of a punching magnet 
and a spacing magnet. The tape is  fed. i nto the ma­
chine by a star-wheel ( 35,  diagram ) which is driven 
by a small motor ; upon the same shaft as the star­
wheel is an escapement controlled by the spacing 
magnet. The vibrating reed, n, makes and breaks 
the local circuit oi the spacing magnet. The impulses 
are so utilized, electrically, that the tape, as it leaves 
the machine i)::hibits perforations corresponding to 
those sent :,t:t from the Wheatstone transmitter at 
Chicago. The next operation is the important one 
of automatically transferrin g  the perforated char­
acters on the tape to a printing machine, which pro­
duces them in page form in the Roman characters. 
This is done by means of a typewriter, G. whose key 
levers are operated by an exceedingly ingenious com­
bination of five transverse locking combs and a set 
of vertically-oscillating levers ( 41 ,  in diagram ; also 
H. in photograph ) .  The combs terminate in five point­
ed rods, 40 ,  the ends of the rods registering with five 
perforations in a plate, 38. The tape is caus

'
ed to travel 

between the perforations in the plate and the pointed 

DIAGRAM OF PAGE- PRINTING TELEGRAPH APPARATUS. 

of the system. Mr. Murray does not claim that there 
i s any great saving of labor, but that there i s  an enor­
mous saving of wire. The cost of a single copper wire 
from New York to Chicago is $60,000,  and the system 
just described easily doubles and even trebles the 
capacity of the line. With regard to the increase in 
speed, it may be mentioned that the best Morse oper­
ators send fifty messages an hour, and as the messages 
average thirty words, this corresponds to a rate of 
twenty-five words a minute. A s  a matter of fact, 
fifteen words per minute is a fair average speed for 
a day's work. Workin g  quadruplex it is good work 
for ei ght men, four at each end, to send a total of 
eighty words a minute ; whereas by the Murray sys­
tem it is possible to send 240 words per minute, or 
1 2 0  words each way. 

• • • 
The Havana Western Railway is trying to induce 

planters to begin cotton growing in the Island of 
Cuba. It has procured a qUantity of seed from Egypt 
and the sea island plantations of Georgia and sec­
tions of Mississippi Valley, and is  having a pamphlet 
printed in Spanish for distribution with the seed 
which is  to be freely given out to planters or owners 
along the line who are willing to experiment with 
the fiber. If a sufficient number plant the seed the 
railroad will put up a cotton gin and all the neces­
sary machinery for the convenience of growers at 
convenient points. Cotton was cultivated extensively 
in the di strict fifty years ago, and to-day cotton trees 
20 feet high are to be found growing wild in  many 
parts of the district, the fiber, however, being coarse 
and green. 

grains which are visible in 
certain parts of it when 

viewed in thin sections ; these grains, when separated, 
were found to consist almost exclusively of chrome 
iron, and its proportion is  0 .54  per cent. As regards 
the stony or silicated part of the rock, a partial analYSis 
was made by treating it with hydrochloric aci d and 
thus separating it  into a soluble and an i nsoluble 
part. The soluble part contained silica, manganese, 
iron and nickel, and is undoubtedly formed of peridot, 
especially as a microscopic examination of the rock 
in thin sections shows an abundance of this mineral 
in well characterized form. The insoluble part is 
more complex, and upon microscopic examination i s  
considered t o  b e  a mixture of pyroxenic minerals, and 
especialy of enstatite with a small proportion of 
aluminous minerals ( plagioclase ) . The final result 
shows the meteorite to be composed as follows : I ron 
( with nickel ) ,  8 .80  per cent ; pyrrhotine, 6 .35 ; chrome 
iron, 0 .54 ; enstatite ( with plagioclase ) ,  52 .21 ; peridot 
( by difference ) ,  32 .10  per cent. 

. .  ' . 
An incandescent electric lamp with two indep<mdent 

filaments is  being made in this country. One of these 
is  to be used at ordinary times, while the other, which 
develops much less candle power, can be employed 
throughout the night. As a rule, these filaments are 
made to give 1 candle power and 16 candle power, re­
spectively. The change over from one filament to the 
other is  made by turning the lamp in a screw socket. 
The watts per candle power required by the small 
filament are much greater than those of the 16 candle 
power filament. On this account, the life of the small 
filament i s  said to be much more than the life of the 
16-candle power one. 
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THE NILE IRRIGATION WORKS. 
One of the most beneficial effects of the English oc­

cupation of Egypt has been the attempt to restore the 
country to something approaching its former fruit­
fulness. Egypt is the Nile, and the Nile is Egypt. 
For several centuries this country, which during the 
reign of the Pharaohs was the most prosperous i n 
the world,  has remained over the greater part of its 
area a desert waste. When at the zenith of its power, 
the country was intersected in all directions with 
canals which irrigated the land ; but in course of time 
the canals were filled up with the drifting sand from 
the desert and the country was abandoned. 

The river Nile during its progress through lower 
Egypt gathers a vast quantity of rich sediment, which 
hitherto has been allowed to flow into the Mediter­
ranean. It  is estimated that billions of tons of thi s 
silt are thus wasted every year. The value of this 
alluvial soil alone may be estimated from the rich­
ness of the coul!try at the Nile Delta. When Egypt 
was in the height of its prosperity, the Nile waters 
and silt were di stributed over the desert, converting 
the sandy wastes into fertile fields. 

The British government is endeavoring to resuscitate 
the country by storin g t.he flood waters of the Nile 
and irrigating, once more, the desert lands. By this 
means Egypt will not only be in a position to produce 
sufficient cereals, cotton, etc. ,  for her own exigencies, 
but will be able to supply the various markets of the 
world, since it will be possible to produce three crops 
in one season. 

This conversion is being attained by the construction 
of large dams at different points on the river. Already 
two of these enormous structures are practically com­
pleted-one at Assouan and the other at Assiut. The 
idea is  by no means modern, since a similar scheme 
was projected several years ago, and a tentative effort 
to realize it was made by some French engineers, by 
the construction of a dam near Cairo. This latter 
achievement, however, owing to the lack of care dis­
played in the erection of the barrier, and its in­
stability, was practically a failure, and would have 
collapsed, flooding miles of the country, had it not been 
for the timely appearance of British engineers, who 
succeeded in strengthening the structure. 

Egypt, however,  although desperately requiring such 
a scheme to restore her country, owing to the lack 
of funds in the imperial exchequer would never have 
been in a position to have carried it  out herself. 
The execution of the scheme originated with a syndi­
cate of gentlemen in London, who propounded the idea 
to Sir Benjamin Baker, the well-known civil engineer, 
and Sir John Aird, the head of a large firm of con­
tractors. The syndicate then approached Mr. Ernest 
Cassel , the well-known London financier, and he, to­
gether with Sir John Aird and Sir Benjamin Baker, 
hurried to Egypt, and laid their plans before the 
Egyptian government. After a short consultation the 
government approved the scheme and awarded the 
contract. 

Surveys were then made of the river, to select the 
best spots at which to erect the dams. The river had 
previously been thoroughly surveyed by Major Will­
cocks, a well-known authority upon i rrigation, so that 
the engineers were enabled to profit by the results of 
his work. Finally Assouan and Assiut were decided 
upon. Work was immediately commenced and has 
been continued day and night ever since. It  was im­
perative that the work should be hurried forward with 
all possible speed, since when the Nile rose labor had 
to be stopped fo;' several weeks, owing to the works 
being submerged. 

The river at Assouan i s  over a mile in  width, so 
that a fair estimate of the magnitude of the task may 
be made. The dam consiEts of a huge wall of granite. 
60 feet in width at the top, 90 feet above low water. 
and a mile and a quarter in length, stretching across 
the river, from bank to bank. A roadway is to be 
constructed upon the top of the dam, which will afford 
a means of communication between both banks of the 
river. The dam i s  pierced by 180 huge steel sluices. 

The erection of this barrier will impound over 
1 ,000,000,000 tons of water, formin g a lake which will 
extend up the valley of the Nile. When the sluice 
doors are opened while the Nile is at high water, 
something like 900,000 tons of water will rush through 
them every minute. 

One effect of the construction of this dam will be 
the partial submersion of the historic temples of 
Philre. When the scheme was originally projected, 
these ruins were to be entirely submerged, but an 
influential body of Egyptologists, headed by the late 
president of the British Academy, were successful in 
obtaining their partial preservation, so that now the 
ruins themselves will still be visible abov" high 
water. 

The stone with which the dam has been built has 
been obtained from the same quarries which furnished 
the stone for the temples of Philre and Cleopatra'o; 
Needle. I ndeed, many of the granite blocks that have 
been excavated bear the marks of the Egyptian wedges 
that were utilized over thirty centuries ago. The work 
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is being carried out under the supervision of English 
engineers, and some 25,000 natives are engaged upon 
the task, working in day and night shi fts of 12 ,500  
men each. During the night the work is carried on 
un der electric light. The laborers receive about a 
dollar a week for their labor, together with board 
accommodations, which, although it may appear a 
rid iculously small wage, is yet about twice as much as 
is generally paid. 

According to the terms of the contract no money 
is to be paid by the Egyptian government to the con­
tractors until the task is completed . It is estimated 
that the undertaking will cost $ 25,000,000,  and the set­
tlement of the bill is  to be spread over thi rty years. 
The completion of the scheme will add 2,500 square 
miles to the crop-bearing area of Egypt, which, it  i s  
estimated, will b e  worth $ 400,000,000 t o  the country. 

. . . . .  
THE HEAVENS IN MAY. 
RY HENHY NOHHI� HVR8ELL, PH D. 

The season of eclipses has once more come round, 
and two of them occur in the present month, being its 
most remarkable astronomical events. 

The first is  of little account, being indeed termed 
not a lunar eclipse, but a lunar appulse, for the reason 
that the moon does not pass into the earth's shadow 
at all, though it grazes it closely, and its nothern limb 
is  considerably dimmed by the penumbra of the 
shadow. It  takes place on the third and is invisible 
in America, but may be seen in Europe. 

The second-the total solar eclipse of May 17-is 
a very notable one, and would doubtless be the most 
important one for many years, were it not for the un­
fortunate situation of the shadow-track, which crosses 
land for only a small fraction of its length, and that 
in rather inaccessible situations. Beginning in the 
Indian Ocean near the South African coast, it touches 
the southern end of Madagascar. passes over Mauritius, 
and after crossing several thousand miles of sea, falls 
on Sumatra and Borneo, crossing them almost exactly 
on the line of the equator, and moves eastward over 
Celebes, the Spice I slands and New Guinea, into the 
Pacific, where it leaves the earth. 

The most favorable situations from which to observe 
the eclipse are on the coast of Sumatra, but unfortun­
ately the weather conditions are bad, the chances being 
somewhat against clear skies at noon at this season 
-a poor showing compared with the ratio of six clear 
days to one bad one which held good for some Ameri­
can stations a year ago. 

But the most remarkable feature of this eclipse, and 
the one which will cause astronomers to travel half 
way round the globe to see it, is  its extraordinary long 
du ration. While last year's eclipse, and the I ndian 
eclipse of 1898,  lasted at most about two minutes, the 
duration of tot[!.lity on the present occasion is at maxi­
mum no less than 6 minutes and 26 seconds, which is 
longer 

'
than any that has ever been observed with 

modern instruments. This will add little to the im­
portance of the phenomenon in the study of the lower 
h:l yers of the sun's atmosphere, but will be of immense 
value for investigation of the ('orona, and also in the 
hunt for possible intra-Mercurial planets, since it en­
ables photographic exposures of much greater length 
than usual to be made. 

Since Americans who stay at home cannot see th0 
eclipse, its interest for them must be chiefly theoreti­
cal ; and in thi s connection, the question presents itself 
at once, "Why should this eclipse last so much longer 
than usual ?" The principal reason is  the moon's 
greater nearness to the earth, as we shall proceed to 
study in detail .  

The orbit of the moon , like those of many other 
heavenly bodies, is decidedly eccentric, so that her dis ·  
tance from the earth vp-ries by about 7 per  cent on each 
side of the average value. Her apparent diameter is 
of course subject to corresponding v11riations, being 
greatest when she is nearest us. On the average it i s 
31'  7", but it may appear as great as 33 '  3 2" or as 
small as 29' 28".  The sun's apparent diameter is sub-

. ject to similar changes due to the eccentricity of the 
earth's  orbit about him. Its mean value is 3 2' 4". it,,; 
greatest 32' 36" and its least 31'  32" .  

A clear understanding of the character of the dif­
ferent kinds of solar eclipses follows easily from the 
consideration of these figures. Suppose the observer 
to be so situated that the center of the moon appears 
exactly in fro'l t of that of the sun . If the moon is  at 
her nearest she will appear larger in diameter than 
the sun, an d will hide him completely,  producing a 
total eclipse, while if she is at her farthest she will 
seem smaller than he does, so that a bright ring of 
uneclipsed sun will appear all round her, forming an 
an nular eclipse. Since the average diameter of the 
moon is  less than that of the sun, annular eclipses will 
'evidently be more frpqnent i n  the long run than tota l 
ones. 

The diameters of the sun ancl moon given above are 
those of these bodies as seen from the earth's  center. 
But as a matter of fact they are observed from its sur­
face, which must introduce certain modi fications into 
our reasoning. If  the observer is  directly under the 
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body he is 4 ,000 miles nearer it than he would be if at 
the earth's center, or if  on any part of the earth where 
the body is just rising or setting. This makes no per­
ceptible difference in the apparent size of the sun, since 
4 ,000 miles is less than 1/20,000 part of his distance. 
But the case is not the same with the moon. When 
she is nearest she is but 220,000 miles away, and 4,000 
miles is 1/55 part of this. Since she is 1/55 part nearer 
to the observer than to the earth's center she must 
look 1/55 part larger. 

Referring to the above figures we find that her di­
ameter will be increased by 36",  becoming 34' 8" as 
against 33'  32" as seen from the earth's center. 

This augmentati on of the moon's diameter increases 
the duration of a total eclipse, since the moon appears 
larger and extends farther beyond the sun's  limb. It 
decreases the length of annular eclipEes, because, since 
the moon seems larger, the width of the projecting 
rim of the sun is  less. Its most remarkable result, 
however, is  that the same eclipse may be total in one 
part of the earth and annular in another. Suppose, 
for example, that an eclipse occurs when the sun's  
diameter is 32'  4" and the moon's,  as seen from the 
earth's center, is  31' 50".  To an observer so situated 
that the moon is  rising or setting, its apparent di­
ameter will have this same value ; and since the sun's 
i s  greater, he will see an annular eclipse, provided, of 
course, he is in the line of central eclipse. If ,  on the 
other hand, another observer, still on the line of cen­
tral eclipse, has. the sun-and moon-in his zenith, 
the moon will appear larger to him by 36" than to the 
first obser ver, on account of the augmentation, and will 
have an apparent diameter of 3 2' 26", which i s  22" 
bigger than that of the sun , so that the eclipse for him 
will be total. On the 17th the sun's apparent diameter 
is 31' 37" and the moon's 33'12".  While the first is  not 
quite at its minimum nor the second at its maximum 
thi s is much more nearly the case than usual, and to 

. this circumstance the unusually long duration of 
totali ty is due. 

TilE HEAY E X S .  
We have nearly lost the winter constellations by 

this time.  Only Auriga, the Twins and the lesser Dog­
star remain, and they are so low in the west that we 
cannot hope to see them much longer. 

Cassiopeia swings low beneath the pole, while the 
Great Bear is far up in the zenith above us. Draco is 
coming . up on the eastward, almost surrounding the 
Little Bear with his starry coils. Cygnus i s  rising in 
the northeast, and Lyra is  well  up. Ophiuchus and 
Serpens occupy the eastern horizon, and Hercules, 
Corona, and Bootes extend upward nearly to the zenith, 
with the brilliant and ruddy Arcturus near the highest 
point. Of the zodiacal constellations, Leo and Virgo 
are conspicuous in the southwest and south. Cancer 
and Libra are visible on either side and Scorpio is 
rising in the southeast. Hydra occupies the lower 
southwestern sky, and low in the southeast and south 
arc some moderately bri ght stars, which are all that 
we can ever see of the brilliant southern constellation 
Ccntaurus. 

TIlE PLAl\'ETS. 
Mercury i s  morning star till the 1 4th, when he pasEe" 

behind the sun and becomes an evening star again. I-:e 
can only be seen during the last few days of the month, 
when he sets nearly one and one-half hours later than 
the sun. At the time of the eclipse he will be visible 
close to the sun on the east, in a position singularly 
like that in which he was so conspicuous last May, but 
on the opposite side of the sun. Venus will be very 
close in deed to him. She is  now an evening star, but 
will not be clearly visible in the twilight till the latter 
part of May. Mars is evening star, moving slowly east­
ward through Leo. He is in quadrature on the 28th, 
sOGthing at 6 P.M. Jupiter rises about 1 A.M., Saturn 
about 1 .15 ,  and Uranus at about 11 P.M. in the middle 
of the month . The last named is in Scorpio, the 
other two in Sagittarius. Neptune is evening EtaI' in 
Taurus. 

THE MOOl\' • 

Full moon occurs at the time of the lunar appulse 
on the afternoon of tl:() 3d, last quarter on the fore­
noon of the 11th, new moon during the solar eclipse 
of the 17th, and so about midnight of our time, and 
first quarter at midnight on the 24th. 

The moon is  farthest from the earth on the 2d and 
again on the 29th, and i s  nearest early in the morning 
of the 17th, less than a day before tbe great eclipse. 
She is in conjunction with Uranus on the morning of 
the 6th, with Jupiter and Saturn on the afternoon of 
the 8th, with Mercury and Venus on the 17th, within 
a few minutes of each other and three hours after the 
eclipEe, with Neptune on the morning of the 20th and 
with Mars on that of the 25th. 

-- --- - -----------........ �- ----
A r lnorl'd ( · r l l l s  .. r DI,",c n s"lon. 

We are in receipt of another lengthy communication 
on the subject of our new armored cruisers, which will 
be found in the current issue of the SUPPLEMENT. 
Hereafter all correspondence on this subject will be 
transferred to the last-named publication.-Ed. 
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TURKISH SUBMARINE BOAT OF THE NORDENFELDT 

TYPE. 
At the present time, when so much attention is being 

paid to the submarine boat, and several of this type 
are being constructed for our own navy, it is of inter­
est to turn to an early series of experiments, carried 
out by the British Admiralty, which, in the opinion of 
our contemporary, The Engineer, to whom we are in­
debted for our illustrations, "has left them in such a 
position that there is practically nothing 
more to be learned on the subject from such 
experiments as France, going over very old 
ground, is  now conducting_" 

Referring to the French experimental work 
now being carried on, the same authority 
says that between the year 1886 and Septem­
ber, 1888,  a series of experiments in the con­
struction and use of submarine boats was 
carried on in this country and abroad, beside 
which the French experiments now going on 
are mere child's play. Mr. Garrett, a gentle­
man in holy orders, and extremely ingenious, 
devoted the greater part of his li fe and for­
tune to the development of the submarine 
boat ; and with him was associated Mr. Nor­
denfeldt, the inventor of the well-known Nor­
denfeldt gun. The vessel was deSigned to 
run near to the vessel to be attacked, then 
sink 20 feet below the surface, and proceed 
submerged to within striking distance, when 
she would discharge her torpedoes and re­
turn. For the pu rpose of propulsion steam 
was used in the ordinary way on the surf,l.Ce. 
When going to sink, the chimney was re­
moved, and air-tight stopper fitted on the 
opening to the up-take. The furnace mouths 
were similarly closed by doors like those 
of a gas retort, and the boat sank. Power 
was then supplied on Lamm's system by the 
hot water in the boiler. The experimental boat quite 
realized all Mr. Garrett expected. A second boat was 
constructed, and after elaborate and p rulonged experi­
ments full of incident, the little vessel was bought by 
the Turkish government. 

The accompanying illustrations show two sectional 
views and a view from the quarters of one of the Turk­
ish boats, whose description and principal dimensions, 
as given in The Engineer, are as follows : Length 
100 feet, beam 12 feet, and dis­
placement 160 tons. The en­
gines are of the ordinary 
surface-condensing compound 
type, with two cylinders, and 
are estimated to indicate, at 
a pressure of 100 pounds of 
steam, 250 horse power. There 
is nothing particularly to re-
mark about these engines, ex-
cept that the circulating and 
air pumps are . worked by a separate cylinder. The 
main engine is thus left free to work or not, while 
vacuum is always maintained to assist the various 
other engines with which the boat is fitted. The 
boiler, marked G in the longitudinal section, is of the 
ordinary marine return-tube type. It has two fur­
naces, and the heating surface is about 7 5 0  square feet. 
A novel feature about it is, however, that after the 
products of combustion have passed through the tubes, 
they again pass through a large 
pipe, marked H, in the steam 
space of the boiler before they 
reach the funnel. The object of 
this is threefold : First, the econ­
omy of heat and fuel ; secondly, 
to enable the funnel to be as near 
the center of the boat as possible, 
and thirdly, that the inboard por­
tion of the same might be kept 
the cooler by thus lengthening 
the passage to it of the heated 
air. The hot-water cistern is 
seen at .P, and the power to ope­
rate all the separate engines dur­
ing a submarine voyage is the 
heat, as previously mentioned, 
which is stored up in its con­
tents, as also in those of the 
boiler. In all there are some 3 0  
tons of water, t h e  vapor of which 
has a maximum tension of 150 
pounds per square inch when the 
boat is first submerged ; and 
this, with the assistance of the 
vacuum, is sufficient to drive her from -thirty to forty 
miles without lighting any fire on board or using any 
air for the generation of heat. The pressure is raised 
in the hot-water cistern as follows : Live steam from 
the boiler enters a series of tubes which have a 
superficial area, in all, of some 5 0 0  square feet, and 
after parting with its latent heat to the contents of 
the cistern, being then in the aqueous form, is taken 
off by a small double-acting pump and carried back 
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to the boiler. The propeller, A, is placed abaft 
the rudder, B, and it will be noticed that al­
though the shaft is central, working on the thrust­
block, D, the coupling connecting the crankshaft of 
the engine, E, is placed low down in the boat. It  is 
this feature in the arrangement which admits of the 
use of a marine engine of ordinary type. The engines 
which operate the vertically-acting screws are of the 
three-cylinder type. This I s  in order that there may 

CROSS-SECTION OF TURKISH SUBMARINE BOAT. 

be no dead center, as it is highly important that they 
should start the moment steam is  turned on. By the 
use of a special valve the captain is enabled to vary 
the speed' of the propellers and to stop them both 
together or separately, at will, and thus to arrange 
the. depth at which his craft is to operate. As seen in 
the engraving, these propellers in the Turkish boats 
are placed in the fore-and-aft line. 

The maintaining of the vessel in a horizontal posi-

F 
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VERTICAL LONGITUDINAL SECTION. 

tion is controlled by two bow-fins. By a very ingenious 
arrangement of a plumb-weight, with other mechan­
ism extending to the conning-tower, the action of 
these fins is rendered both automatic and controllable, 
and perfect command is thus insured over the move­
ments of the boats, as far as the vertical plane is con­
cerned. To touch now upon the manner in which 
the "Nordenfeldt" is operated, it should be understood 
that the boat has two distinct conditions of existence 

SUBMARINE BOAT IN DpCK AT CONSTAN TINOPLE. 

as a torpedo craft-that of a surface boat, and a sub­
marine one. When performing the functions of a 
surface boat, the air which i s  sucked into the boat 
through the conning tower, K, by the fan, L, is forced 
by the said fan into the engine-room. From here, 
having no other outlet, it passes into the furnaces, 
and after supporting combustion reaches the atmos­
phere by way of the tube, H, as previously described, 
and the funnel. The connecting link between the 
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inner and outer portions o f  the funnel, M and M" i s  
not seen, it should b e  mentioned, in t h e  engraving. 
In Lnis position, with more or less of her bulk im­
mersed, as may be thought necessary, according to the 
nature of the service upon which she is engaged, the 
boat can proceed upon voyages only limited in extent 
by her coal-carrying capacity. This in the Turkish 
boat is estimated to suffice for the fuel to drive her 
900 knots at a moderate speed. The immersion of the 

boat in her surface condition is regulated by 
the admission or otherwise of water into 
the ballast tanks. Of these there are three, 
one at each end and a third under the center 
compartment, T T T, in the engraving. The 
two first mentioned contain about fifteen 
tons of water each, and the central one 
seven, when the boat is at her proper 
draught for descending. At this draught 
there is very little of the craft visible be­
yond the conning tower, and knowing even 
in which direction to look, it  is not an easy 
matter to make her out at any great dis·  
tance, the eye being unassisted by the ear 
on account of the noiselessness of the en­
gines. All those who have witnessed the 
running of the boat here have been particu­
larly struck with this feature of her per­
formance, as also the little disturbance at 
the surface occasioned by the screw. 

Before the boat can assume her condition 
as a submarine craft, it is necessary to her­
metically close the furnaces, which is done 
by the doors marked N, upon which com­
bustion is soon brought to an end.  The piece 
of funnel connecting the boiler with the out­
board portion is then removed, anG. the doors, 
o and 0" placed in position, as shown in 
the engraving. While these changes are 
being effected, water is allowed to run into 

the ballast tanks, to reduce the buoyancy to its Jroper 
limit, and this arrived at, nothing remains but to close 
up the conning tower. The vertically-acting screws 
may then be set in motion to place the boat quite out 
of sight, or she may proceed with nothing but the glass 
cupola of the conning tower showing above the surface. 

SIBERIA IN THE GLACIAL AGE . 
Prof. G. Frederick Wright, of Oberlin College, re-

cently returned from a trip 
around the world made in the 
interests of the science of 
geology. The main object of 
the trip was to settle, if  pos­
sible, what has long been a 
disputed question among geol­
ogists-that is, whether Sibe-
ria has ever been covered 
with ice as North America 
and parts of Europe were dur-

ing the glacial period. The view which is generally 
accepted is that Siberia was covered with ice, and a 
great many geologists still hold this view. 

As a result of his trip Prof. Wright believes that at. 
the time when North America was covered with ice, 
Siberia was covered with water. He found no signs 
of glacial phenomena south of the fifty-sixth degree. 
North of that he did not go, but he is convinced that 
the land was never covered by ice as was our own. 

According to The New York Sun, 
Prof. Wright says : 

"We did find indications of an 
extensive subsidence of all that 
region, which puts a new light 
on everything here. At Trebi­
zond, on the south shore of the 
Black Sea, there was evidenc:­
of a depression of 700  feet. This 
was shown by gravel deposits on 
the hills. In the center of Tur­
kestan the waters reached their 
greatest height, for there we 
found these deposits over 2,000 
feet above sea-level . Southern 
Russia is covered with the same 
black earth deposit that we 
found in Turkestan. There were 
still other evidences of the 
waters having covered this por­
tion of the globe. One of these 
is the presence yet of seals in 
Lake Baikal, in Siberia, 1 ,600 
feet above sea-level. The seals 
which we found are of the Arctic 

species, and are the same species as found in the 
Caspian Sea. 

"The only theory, therefore, is  that they were caught 
there when the waters receded. Perhaps the most 
wonderful discovery of all was at the town of Kief, 
on the Nippur River, where stone implements were 
found fifty-three feet below the black earth deposit, 
showing that the water came there after the age of 
man. This enabled us, therefore, to determine the 
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age o f  this depression. I t  shows that since man 
came there there has been a depression of 750 feet 
at Trebizond, and in southern Turkestan the waters 
were over 2 ,000 feet deep. The implements found 
were such as those made in North America before 
the glacial period, which gives good ground for be­
lieving that the depression was made 
there when the glacial avalanche oc­
curred here. In short, it was practic­
ally the Flood."  

Prof. Wright made some interesting 
investigations on the Red Sea. He 
stutes that it has hitherto been sup­
posed that the Child ren of I srael 
crossed the Red Sea at Suez, but it 
has been found difficult to reconcile 
this supposition with the fact that a 
million persons crossed the sea in a 
single night, which would necessitate 
a very wide division of the waters. 
His eXplorations north of Suez have 
convinced him and those to whom he 
talked that the point of crosEing was 
twenty miles north of Suez, because 
at that point the condition s  are all ful­
filled. The waters at that time were 
about fou r feet in depth there, and the 
mountains are in the west, just as re-
lated, and an east wind would have swept bare a 
place at least five miles wide. 

• I e  . ..  
HOFMAN'S FLYING MACHINE. 

Following hard upon the heels of the Viennese en­
gineer, Wilhelm Kress, whose aeroplane has been illus­
trated and described in the SCIENTIFIC AM ERlC,Di, 

comes a Berlin inventor, Regierungsrath J. Hofman, 
who has constructed what is  claimed to be a working 
model of a flying·machine. Kress, for lack of funds, 
was severely hampered in building his device. Un· 
able to purchase a motor-an obstacle Which, we 
are glad to note, has been overcome with the assis:­
ance of the Emperor of Austria-Kress could test 
his contrivance only on water. Hofman, on th'J 
other hand, did not immediately procee(l_ with the 
building of a full-sized machine, but hr.s first con­
structed a model on a scale of 1 to 10 .  

To start and to land are the most difficult feats 
in operating a flying-machine. For this reason 
ingenious inventors, among them Prof. Langley, 
have erected special frames from which they start 
their machines in order �o secure sufficient hving 
force, the machines t1emselves being merely of 
sufficient strength to meet the requirements of the 
speed to be attained. Hofman's machine differs 
materially from the contrivances of these inven­
tors, in so far as he uses no particular launching­
frame or other construction. He employs legs which 
are provided with wheels at their lower ends, and 
which are normally in the position shown in Fig. 2, 
but which are suddenly drawn from the ground close 
to the body when the propellers are set in motion. 
Robbed of its support, the machine falls, driven for· 
ward by its propellers. But the machine drops barely 
a Eecond ; beneath the wings, projecting far out from 
each side, sufficient air has collected to sustain the 
enti re apparatus. New masses of air continually col­
lect beneath the wings, 
so that, it / is claimed, 
the buoyant force of 
the air becomes so 
great that the machine 
is not only supported 
in its flight, but i s  even 
dri ven further upwar j. 
there to be maintained 
at the desired height 
by the action of its pro­
pellers. 

The little steam-er,­
gine used to drive th(, 
propellers is supplied 
with steam at a pres::;­
ure of 1 6 5  pounds by u 
L oiler composed of 7 :]  
water-tubes. The enginE' 
i tself is made of steel .  
F o r  a full-sized flying­
machine, Hofman in­
tends to use coal as 
fuel, although the fir­
ing of the boiler with 
petroleum h a s  a 1 s o  
been contemplated. 

The wing or sail sur-
faces have an area of over 21 feet, and project laterally 
to a distance of 4 .66  feet. The entire weight of the 
little model is  7.7 pounds. 

The Scientific Alliance of New York city i s  now 
actively engaged in raiSing funds for a building to be 
devoted to the scientiftc societies of New York. It is 
desired to obtain $500,000. 

� t itutifit �lUtritau. 
The White Kllinocero .... 

A few individuals of the white rhinoceros, Rhino· 
ceros simus, are to be found in Natal and Zululand, 
but their number is very small ; it is  supposed that not 
more than twenty of these animals exist in the world. 
Not long ago a band of five individuals was seen by a 

Fig. 2. -READY TO START . 

party among whom was the Governor of Natal. This 
was in one of the regions set apart as a game pre­
serve, near the junction of the White and Black Um­
folzi . The governor and a local functiona ry were told 
that a band of these animals was to be seen ; both 
p roceeded in the direction indicated , on horseback, 
and soon came i n  sight of the band .  The animal.3 
were moving slowly toward a clump of bushes autl 
allowed themselves to be approached, not seeming at 
all shy ; the horsemen came within 150 feet of thlJ 

Fig. I.-POSITION OF THE WINGS WHEN FOLDED. 

enormous animals, who were occupied in feeding upon 
the grass of the plain, near some scattered trees. As 
they did not seem to be alarmed, the two men dis­
mounted and approached on foot, stopping at a diR­
tance of only 6 0  feet from the group. They were thus 
enabled to observe the animals very closely for more 
than a minute ; the latter did not seem to pay any 
attention to them, but kept on grazing. Soon, how­
ever, they commenced to sniff the air and became un­
quiet, but without apparently seeing their visitors, 

Fig. S. -THE HOFMAN FLYING-MACHINE IN FLIGHT.  

who were not at all concealed, and then commenced 
to move off slowly, first walking, then at a trot. It is 
a rare circumstance to see and to observe these ani­
mals for any length of time at such close quarters. 
The group was composed of four adults, among whom 
was a powerful male, and an individual of three­
quarters growth. On the same day were seen a group 
of three others of tho jjftme species, and these include 

nearly all the animals of this species remaining in 
the region, within one or two ; it  is supposed that the 
number is not more than ten in all . It is thought that 
a few specimens exist also in the chain of Ubombo, but 
this appears doubtful, these being rather the R. bic01" 
nis. The white rhinoceros is protected as strictly as 

possible, and it is  forbidden to hunt 
them under a penalty of $250 to $500,  
or i mprisonment ; the governor himse lf 
cannot give permission to kill then: .  
It  seems likely that the species will  
before long become extinct. 

• • • 
'.I'he q u agga. 

The Zoologist contains an interesting 
account of the quagga and its disap­
pearance, by Mr. Graham Renshaw. 
The quagga is now entirely extermin· 
ated, owing to its wholesale destru('­
tion by the hunters and colonists in 
South Africa. The blaubok has long 
since disappeared, and the blesbok 
nearly so ; among other animals which 
are fast disappeari ng are the gnu, the 
white rhinoceros, the southern giraffe 
and the quagga. The latter was in 
former times very abundant at the 
Cape and in Orange Free State, and it 

wandered in these regions in herds of considerable 
size ; at present, however, not a single one is found. 
Thi s animal had almost the form of a horse, as reo 
gards the mane, tail, hoofs and general proportions. 
Its color was red-brown, passing to a tan color at the 
rear, then to white on the legs, tail and abdomen. 
The head was striped like that of a zebra, and the 
neck had large stripes of dark brown and white. The 
quagga when captured young was easily dumesticated, 
and it could be crossed with the horse. It could be 

hitched to a vehicle, and in the first half of the 
century some of these animals have been seen draw­
ing carriages in Hyde Park. The species has di s­
appeared in the course of the present century ; a 
hundred years ago it was still very abundant, al· 
though in 1820 it  had already abandoned the district 
of Albany at the Cape. W. C. Harris, in 1836,  ex­
plored the South African region and found the 
quagga in abundance in the plains to the south of 
the Vaal ; to the north it was replaced by the zebra. 
The different quadrupeds were quite numerous, in· 
cluding, besides the quagga, the gnu, the blesbok, 
and others. It  is  especially after 1850 that the 
quagga began to diminish in number. The Boer 
hunters commenced to make their appearance and 
killed the quagga for its hide ; there was no reo 
striction laid upon the hunting of this animal, and 
after a number of years it began to be killed off ; 

in 1865 it had disappeared from the Cape, and a few 
years later from Orange Free State. At the present 
time it has entirely disappeared and it is only in a 
few museums that stuffed specimens are to be 
seen. 

Among the museums possessing skins or skeletons 
may be mentioned those of London, Edinburgh, Phila­
delphia, Paris, Amsterdam, Berne, Vienna, etc., the 
total being twelve or fifteen skeletons and skins. This 
is  all that remains to represent a species which Wf 3 

once counted by thou· 
sands. 

• • •  
COlnprolDlse of ar _ IID­

portant Pal ent Suit. 

Suits for infringe­
ment of patents insti­
tuted more than five 
years ago by the Amer­
ican Nickel Steel Com­
pany, of Philadelphia, 
against the Carnegie 
Steel Company and the 
United States govern­
ment were compromised 
at Washington on April 
23. The amount paid by 
the defendants is not 
known. It  is  said that 
the sum paid amounted 
to about 5 cents a pound 
for armor plate in which 
nickel steel was used. 
It  i s  also said that suits 
will now be brought 
against other manu· 
facturers who use nickel 
steel in any form. The 

American Nickel Steel Company grants to the govern­
ment and the Carnegie Steel Company a license to use 
the patents of that company in all nickel armor plate 
manufactured by them. 

. . . , . 
There are about forty steamers whose sole work is 

the laying and maintenance of the telegraph cables of 
the world. 
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A SIMPLE CAR MOVER. 
When a car is to be moved a short distance and 

it i s  not convenient to use a locomotive, special hand 
devices are used. A simple, highly efficient device of 
this kind has been invented by Samuel E .  Kurtz, of 
Sac City, I owa. 

As our illustration shows, the car-mover compri ses 
a lever in which a fulcrum-roller is adjustably held 
and with which a swinging grip-hook is connected. 

KURTZ'S CAR-MOVER. 

A kni fe-edge on the grip-hook serves to grip the car· 
wheel when the lever is  operated. 

With the fulcrum-roller bearing on the truck-frame, 
powerful pressure can be brought to bear to turn the 
wheel. The roller moves toward or from the end of the 
lever to change the leverage power. 

The device applies its power in the di reCt course 
of the revolution of the wheel, and every pound ap­
plied is utilized. Its construction is simple and 
durable. I ts weight is but 2 0  pounds. 

. . . . . 

COMBINATION METAL AND WOOD-WORKING MACHINE. 
An ingenious and inexpensive combination metal 

and wood·working machine has been invented by G. W. 
Hoadley, of Garden Grove, Iowa, which machine fills 
the want for some portable device by which threads 
can be cut on large rods or pipe. Any screw plate can 
be used ; for no dies are required. It is  one of the main 
features of the device that the rod or pipe and not 
the thread-cutting tool revolves. The ma­
chine can be used for boring metal or wood, 
sharpening disks or tenoning spokes. 

On a bed a headstock i s  carried, having a 
bearing for a hollow shaft carrying on its 
inner end an adjustable pinion which is 
adapted to mesh with one of a number of 
bevel gear wheels arranged concentri cally 
on the inner face of a multiple r:;ear wheel 
( Fig.  3 ) .  The multiple gear is transversely 
journaled in the headstock. Collars on op­
posite sides of its bearing hold the hollow 
shaft in  position but permit its longitudinal 
adjustment to bring the pinion in mesh 
with any of the bevel gears on the multiple 
gear. To permit this adjustment the multiple 
gear can be shifted outwardly. A setscrew 
on the outer end of the hub of the multiple 
gear secures a pipe or other article to be 
threaded and causes the pipe to rotate with 
the gear wheel, when a crank on the end of 
the hollow shaft is turned. In threading 
smaller pipes or rods, a collar having a 
setscrew is secured in the hub of the mul­
tiple gear and the pipe is  secured in the 
collar by the setscrew. The thread­
cutter is of any approved type and is  pro­
vided on its stock with handles to start the 
thread by hand. Sockets in the cutter stock 
receive long handles which rest on bars or 
arms ( Fi g. 1 ) .  Thus in threading a pipe, 
the cutter is held rigidly in place, while the 
pipe is turned with the multi ple gear by the 
rotation of the crank on the hollow shaft. 
If  it  be desi red to sharpen a harrow disk, a 
sharpening tool carried on one of the bars 
of the head-stock i s  used. The harrow disk 
is mounted on the squared end of a rod secured in 
the hub of the multiple gear, so that the disk is 
rotated with the multiple gear and the disk-edge sharp­
ened ( Fig.  2 ) .  

When it i s  desired to use the machine in boring 
holes in wood o r  metal, or in forming tenon s on 
spokes, as shown in Fig. 4,  then the crank-arm is 
removed from the h ollow shaft and placed on a rod 
or pipe secured in the hub of the multiple gear, and 
the end of the hollow shaft iA  fitted with a boring 
tool. Upon turning the crank-arm secured to the 

J , ieutifi, �meti'Ju. 
multiple gear, the hollow shaft and the tool will be 
turned. In order to feed the tool into the wood, the 
wheel or other work is carried on a slide, spring­
pressed into engagement with the tool. 

In a shop the gearing can be permanently mounted 
on a bench i f  it  be so desired, but the construction 
is  so simple that the operative mechanism can be 
readily removed. The gearing can be bOlted to the 
bottom of a pump wagon or to any convenient bed. 

. . . t .  
Manufacttire of Cocoauut Butter in M a llnhelm. 

The manufacture of cocoanut butter i s  an industry 
of  some importance in Mannheim. This factory is 
said to be the only one of any considerable size in Ger­
many. It  has an output of about 10 tons of butter per 
day. The business was started III 1886,  and, the - pro­
prietors say, shows a steady increase. The product is  
sold under the name of " Palmin"-a registered trade 
name-or cocoanut butter ( German, "Kokosnussbut­
ter" ) .  It is manufactured from the kernels of cocoa­
nuts and is used as a substitute for butter and lard m 
cooking, As sold, it is generally white in color, al­
most tasteless, melts at about 80° F.,  and is  of about 
the consistency of mutton or beef tallow. When de­
sired by consumers, as bakers, confectioners, etc., the 
product is colored to resemble ordinary butter. When 
furnished to dealers, it i s  unlawful to color it .  The 
proprietors claim an analysis of their product shows 
it to contain more than 99 per cent of vegetable fat, 
with but a slight trace of water, whi le ordinary but­
ter contains about 85 per cent of fat and nearly 15 
per cent of water. It  i s  stated that the substance does 
not become rancid easily, that it will keep for three 
or four months in a cool room, and that it  is much 
more wholesome and easily digested than the ordi­
nary fats used for baking and cooking. For this rea­
son the product has met with considerable favor in 
German hospitals and other institutions, and for use 
in army camps. 

Cocoanut butter is generally put up in square pack­
ages wrapped in parchment paper, a small percentage 
being sold in tin cans. The latter are hermetically 
sealed for shipment during hot weather- The product 
is sold at one price throughout Germany, namely, 
about 16 cents per pound, or about half the price of 
ordinary butter. It is  handled in somewhat limited 
quantities by about fifty grocers in Mani:J.heim. 

The processes of manufacture are,  for the most part, 
secret, and, it  is claimed, are protected by patents. 
The keruel of the cocoanut i s  imported in thoroughly 
dried strips, forming the "copra" of commerce. It i s  
subjected t o  various refining processes b y  which all 
the free acids and other substances are separatell , 
leaving only the vegetable fat, In the latter stages 

4 .  

COMBINATION METAL AND WOOD·WORKING MACHINE. 

of the manufacture the product resembles ordinary 
butter recently churned. It is placed in machines 
similar to the separators used in creameries, in which 
the water and other foreign substances are separated 
by centri fugal force. In the manufacture of cocoanut 
butter a by-product, consisting of free acids and other 
substances, is. obtained and sold to soap manufacturers. 

• • • 
A very bright comet was discovered by Halls at 

Queenstown April 23. It was observed at Cape Town 
by Gill - April 24. 

MAY 4, 1901•  
A. NOVEL FIFTH-WHEEL. 

A wagon and carriage fifth-wheel which has a central 
ball-bearing and interlocking strain-relieving seg­
mental braces forming a portion of the bearing is  
a recent-patented novelty, invented by Christopher 
G. Burdick, of Antigo, Wis. 

The central ball-bearing in question comprises two 
cups, one arranged to enter the other. One cup has 
a hollow post which passes through an aperture in 
the opposing cup ; and through the · hollow post a k�ng­
bolt extends, which is provided with a washer having 
bearing against the cup through which the bolt is 

THE BURDICK FIFTH-WHEEL FOR WAGONS 
AND CARRIAGES. 

passed. Within the cups around the post balls are 
placed. 

Extending rearwardly from the cups are segmental 
guards or braces, the under face of one guard having 
a half-round groove and the upper face of the opposing 
being triangular in cross-section. The two guards or 
braces are normally held out of contact with each 
other. 

Should the weight be greater on one side than on 
the other or should the vehicle be cramped at any 
time, the braces or guards will be brought together 
in such relation that they will sustain the greater 
portion of the unevenly-distributed weight and will 
therefore prevent the ball-bearing of the fifth-wheel 
from being subjected to extra friction or from being 
cramped or locked. 

The construction of the fifth-wheel is  furthermore 
such that the main king-bolt is  concealed and pro­

tected. Auxiliary king-bolts located at front 
and rear of the main king-bolt act in con­
junction with the braces or guards to over­
come the severe strain which the main king­
bolt would otherwise be called upon to 

- sustain. 
• • •  

Under date of February 23,  1901,  Consul· 
General Guenther, of Frankfort, says it is 
reported that the Russian government, in 
order to facilitate the telegraphic business 
between Odessa and Berlin, will construct 
a direct line between these two cities. Work 
on the new line will be commenced in the 
spring. 

. . .  

The C u rrell t  Suppl e m e nt. 
The current SUPPLEMENT, No. 1322,  has 

many interesting and valuable articles. 
" How Art I s  Applied to Industrial Training 
in Phi ladelphia" is  by J. A. Stewart and 
is accompanied by a number of engravings 
made from photographs taken especially for 
the SUPPLEMENT. " Screw Barges" describes 
a new system in use in England. " I nduc­
tion Coils and Interrupters" is  accompanied 
by three engravings. "High Potential Phe· 
nomena" is by A. P. Carman. "Military 
Bridges" i llustrates some interesting port­
able bridges, or bridges which can be con­
structed at short notice. "European and 
Asiatic Faunas and Thei r Relations Past and 
Present to that of Africa" is by Prof. H. 
Pilsbry. "A General Survey of Foreign 
Trade" is concluded in this i ssue and is ac-
companied by two maps showing the entire 
world and where the United States manu­

factured goods are sold. 
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RECENTLY PATENTED INVE N TIONS. 
A grI c u ltural I m l,)ement ... 

MACH I X E  F'OR 'l'OPPIXG BEETS.-JULI Us 
H .  L U H R S ,  Fr uit a.  Col.  This machine for top­
ping beets is so construc ted that the cutters 
will remove the same amount of crown from 
the beets, whether the crowns be just above 
the surface of the gronnd or extend some dis­
tance above the surface. The machine Is 
light and st rong and i s  provided with means 
whereby the cutting section will  automatically 
adjust itse i f  to the exposed portions of the 
lwets in Its path, so that the crowns w i l l  be 
l'tlt at a un iform depth. 

E n g i neeri ng I m p rove lnentH. 

STEA :II- B O I L E R.-C'HARLES EDGERTO N, Fi­
delity Bui ld ing, Phi lade lphia, Pa. Above the 
('rown-sheet of this upright tubulal' boi ler a 
I'eceptacle is placed for catching and retaining 
H('aie, the rec eptacle being of less diameter 
than the shel l  of the boiler. All the tubes 
pass th rough this receptacle so closely that 
no water-circuiating opening is provided. A 
hand hole and covel' are a l'l'anged within the 
shell of the boiler at or near the level of the 
receptacle. {'ptu rned edges of the receptacle 
prevent the discharge of the scale over the 
edges into the water-leg. The upward cir­
cu lation is confined entirely to the annular 
space sU l'l'ounding the pan . which insures the 
precipitation of the sedimentary matter toward 
the center. By reason of this eonstruction the 
crown-sheet of the vertical tubular boiler is 
rendered more durable. 

Mechanlca) Device ... 
COliN'1'ERBALAi\'CE. - HOBEn'!' K )1'0l1D, 

Pasadena, Cal .  The invention relates to ina­
chines having recipi'ocating and revo lving parts, 
especially such mach ines in which recipro­
cating is to be converted into rotary motion, Or 
rice versa. The principal feature of the In­
vention consists in counterbalancing both the 
horizontai and vertical forces of the machine 
by the use of a number of counterbalancing 
bodies, arranged to move in u n ison, to coun­
terbalance one another in a vertical direction, 
and to revolve i n  unison with the revolving 
parts of the machine. The bodies have an ag­
gregate mass and center-of·gravity radius such 
that the product shall be equal to the product 
of the mass of the rec iprocating parts and the 
c rank radius.  

PRO PI'�L L I N (i VI·; S S E LS.-JOHN G .  PINK­
ERT, Hamburg. l;e rmany. A new and i mproved 
motor has been devised by the inventor, oper­
ated by the explosion of combustible material 
for the propu ision of all kinds of vessels.  I n  
this motor t h e  gaseous prodUcts o f  combustion 
al'e made to act d i rectly upon the water 0 1' 
other medium to drive the vessel forward by 
reaction without any other propel l ing means. 
'1'he motor has a working-cylinder open a t  one 
end in order to allow the explosion gases to act 
on the medium through which the vessel is  
traveling. A piston Is moved within the cylin­
der. Mechanism controlled by the p iston ad· 
mits propell ing chal'ges to the cyl inder. 

D E V I C E  FOR Ol'lmA'l'l NG 'l' H EA'l'RICAL 
SCl';XERY.-RICHAHD H Y m�., Brooklyn, New 
York city. The main purpose of the invention 
is to obviate the difficulty experienced in 

. 
ad­

ju sting scenery when operated by ropes and 
pul leys�a difficulty caused by the expansion 
and contraction of the separate hanging ropes. 
I n  the present invention only the expansion 01' 
contraction o f a central rope need be consid­
ered. By this ar rangement scenes can be ad­
j usted by p u l l ing down one cornel' of the 
seene itself, the other cornel' going up corres­
pondingly. The invention further provides a 
snap-catch for the pul ley-biock with which a l l  
t h e  ropes a r e  connected. T h e  scenery can be low- · 
ered without the use of a counterweight. 

MAGAZ IXE-PI STOL. - WALTER J .  '1'URN­
B I lLL, New Orieans, La. By means of the con­
struction provided by this Inventor the cart­
ridges are fed accurately by the same device 
wh ich operates the hammer. '1'he device also 
effects a positive loc� for the feed mechanism, 
jnst before and during the time the hammer 
ads upon a cartridge. A portion of this 
hammer-operating mechanism is a lways i n  en ­
!,:agement and in contro l l ing contact with the 
feed mechanism_ 

R alhvay AppJ l a n c e  ... 

l'N NU�IAT I C  l'ACKAGE-HOLDER.-GEORGE 
I I .  WALl" Cadillac, Mich. The invention is n 
drop-platform for rail way-cars and other ve­
hicles employed to carry f reight parcels, m a l l  
matter, and the like.  T h e  platform c a n  be 
raised and locked, but is free to drop when re­
leased by the locking device, either by its own . 
weight or by the weight o f  material p l aced 
thereon. The means employed for raising the 
platform permit the handling of a heavy load. 
The devices for raising the p l atform are 
pneumatic and operate with the least possible 
friction. 

1lllsceHa n e o u ,",  Invention",. 

JUXCTIO�-BOX. - GEORGE L . .  H OLS H UH . 
Brooklyn, New York city.  The invention is an 
improvement in junction-boxes for electric wir­
ing in buil dings and p rovides a ceil ing junc­
t ion-box with a simple device for lock ing i t  to 
a gas-pipe, the device being conveniently oper­
ated by a tool inserted through an opening 
in the lower side o f the box. 

IIARNESS A'l"l'AClDIENT. - ORANGE A. 
I l t:AN and CHARLES H. Anllt: A N . Tou l on.  I l l .  
T h e  attachment is  designed to h o l d  a check" 

J c itu tific �tUtticau. 
rein in engagement with the gig-saddle and to 
hold the pad in p l ace. The gig-saddie is pro­
vided with a check-hook. Under the gig-saddle 
a flexible strap l ies, comprising a shank pro­
vided at one end with a loop capable of being 
bent upward to receive the checkrein and at 
the other end with an eye capa bie of be ing 
bent upward to engage the back-strap. 

CUSPIDOR.-JOHN C .  BLAl I., 40 Chestnut 
Street Louisville,  Ky .. A water-pipe is al'l'anged 
within the cuspidor and is passed centra l l y  
through a d i s k .  A flanged spreader is  con­
nected with the pipe and has iateral orifices 
opening below the flange and above the disk. 
A central . screw-valve is al'l'anged in the 
spreader, its head being accessible at the top 
of the spreader. The sanitary merits of this 
arrangement need no comment. 

STEAM ANlJ H E A T  C O N S I·mVAToli.­
BARDEN 'V. TAYLOU . :\Ianhattan. New York 
city. One object of the invention is t o  con­
dense the exhaust-steam and u t i l ize its heat 

Busln�ss ana Pusonal Wants. 
READ THIS COL UMN CAHEFULLY.-You 

wil i  find inqUiries for certain classes of articles 
numbered in consecutive order. If you manu­

facture these g'oods write us at once H nd we will 
send your nallle and address to t.he party desiring 
the information. In e,'ery ease It i .. Ilece .. -
"ary to give tlt e Il u lnber of the i nquiry. 

llI U N N  &; CO. 
Marine lron W orks. Chicago. Cat,aloli!ue free. 
I u q u i r}' No. ,;i O � . - �'or small rotary p u m ps fur 

muVilll{ the circulatinl{ water In gas engines. 
u u. 8." ),letal Polish. Indial1apolis. �alllples free. 
I nq u iry N o .  606.-�·or l ightning rod Oxtures. 
M otor Veh icles. Duryea Power Co., Reading, Penn. 
I n q u i ry Nn. � 0 1' .-fi'or parties to muke special 

needieR from drawings, etc. 
W A'I' ]<; R  WH]<;]<;LS. A lcott & Co . •  Mt. Holly. N .  J. 
I n q u h' .,- No . ,;) U""'.-�'or information as to photo­

grapliic paper-coutinll machinery. 
Yall kee :r-;otions. W aterbury Butt.on Co . .  W aterb'y, Ct. 

Patent for Sale.-A merican rights to pat.ented poc'iet 
warmer. A pronounced success in England. Strong-Iy 
recommended by tbe medical profession. �a8Y to 
man ufactu re. �ell 011 sight. Protit large. W. H. 'I'ho­
ms-ssen, 417 \\' . �2d St., New York. 

I u q ll i r y  N u  • •  1 3 0 . -For information us to the pro� cess uf lead burlJ i ll�. 
I u q ui ' �' !\; o. a 3 1 . -F'or manu facturers and deaJ ers 

in foot powel' machinery. sucb as used by ) apidansts. 
' nq u h' V  N'o. ti 3 � . - I1"or manu facturers of cork· 

makiuJ{ machinery to be operated b y  p0W�1'. 
I n q u i r y  No. :i33.-.lc�or 

small  stamping-so 
l n q u h'y 1\'0. ;,.34.- For 

. .  Hawk Brand too) steel." 

manufacturers to make 

the manufacturer� of 

I n q u i ry No. � 3 � .-F'or dealers in Crookes bul bs. 
I n q u i  I 'Y No. ,;j 3 ti . -For a m echanical digger or 

plow in com bination with a traction engine tu be used 
in wheat sowing. 

I n q u i ry No. a 3 ' .-For good and cheap wind 
ell )lines. 

[ u q u i  I'Y N 0 .  �1 3S.-}1-'or manufacturers of paper 
fiber tmitable for trunks. 

I n q u h'y N o ,  .!i 3 9 . - For m n n u faer u rprs of sti l l s  for 
the distillation of water o n  a commercial baSIS. 

for reheating and superheat ing the walel '  of I lI q u h'}' N o .  fi 4 U .-For m a n u factu rers of trunks 
and bags and too ls  for the makiu/;! of the same. eondensation and for heating a i l' to hp wwd ChJi� � ��l�:·�ri�lri·n:.���;I���rn;�����:

c
���

er
�a��iI:g br�� 

in the fi rebox. S t i l l  another ouje(� t o f HIP ' in - 1 m i d e  paper frum a contiuuou::-I roll  of paper. Ul�Jl �:�
i

r�;n�n�tn�8��i;��J.��� ](���.
ut�l;�ii���� et�� trunk 

vention is  to p u rify t
,
he water of l'ond: ll �a tioH I La Porte \Y lltch Schoul. La ·Porte Ind. Catalogue free. I n q u h' Y  N o .  542. - For dealers in or ! ,urtic!" to 

and form feed-water f ree from all fO l'eign mal- l u q u i l'}' 'S o .  3 1 U. -�·or a device f o r  burning garb- l Jl al;; e a �eam l ess bag suell ab is u s e d  by s a l t  a llli sugar 
tel', liable to produce seale in the boiler.  ag-c i i i  pri vate houses. works. 

l1'ul IJridge erecting engi ne8 . •  J. S. M U lldy, Newark. N. J .  bJ:�'!�: �'
� b��� :tu��t�'�:e i1�a

a
�����I��:d?or�� l ime 

;\IE'1'HOD O F  TREAT�mXT O F  A �I A LU A �I 
COXTA I N I N G  COPPER OR PlnlC I O T ' H  
ME'1'ALS.-JOA C H B' I I .  BURFt� l X D .  S a l t  Lake 
City, Utah. The method of treating amalgams 
which forms the su bjed of this invention con­
sists in adding sulfur to the amalgam at a 
temperature not exceeding the bOil ing-point of 
water and separating from the amalgam the 
copper sulfid formed. 

'1'HEATRICAL lJE V I C K  - S A " V t:J. W. 
C O M B S ,  .Manhattan, New York city.  The pur­
pose of the invention is to provide a stage effec t 
in which water apparently rises gradu ally to 
a certain level on the stage, but w i thout wet­
ting the stage. A glass tank is employed whieh 
is used in connection with a tal'paulin or water­
proof cloth to produce the illusion that the 
stage is being gradually covered with water. 
These tanks are so pl aced u pon the stage thaI 
the sides toward the audience being t rans­
parent, cannot be seen. the horizon l ines bein.� 
properly concealed by stage fittings or settings 
of any kind. Any action that may take place 
behind the tanks will he quite apparen t in 
front. 

GAGE .-ARTHUR J .  L u c Y ,  �Ieatl()w('l'aft, 
Penn Road, C roydon. S u rrey. England. '1'he 
gage is a workshop instrument for marking off 
and setting out centers. the teeth of wheels, 
and the like. gaging and testing bevels, setting 
and adjusting toois.  The instl'll ment " onsists 
of a stock, a sec tor c i rcularly adjustah le in the 
plane of the stock and d,'signed to ad as a 
catTier for a rule slidably ti t ted therein. which 
by the circular adjustment of the se,·tor  ( 'an he 
brought into any desi o'ed angu lar relation to 
the base or other datum edge of the stock.  The 
sector and stock a re prov ided with s(,ales 
whereon this angu l a r  relation may be read 
off. 

H I TC H I NG DEV I C E.-l'AUKER M. BUAO U N ­
l E n ,  Denver, C o l o .  '1' h e  h itching device for 
the driving reins of harness Is to be attached 
to the cross-ba I' of vehicle-shafts. '1'he single 
or double trees are constructed i n  pivotally­
connected sections. so that when a driving­
rein i s  secured to the h i tching device, and the 
sections of the single 01' double tree are free 
to move forward at  their outer ends, the traces 
w i l l  be slackened and the draft of the vehicle 
will be through the reins, thus tending to 
check the animal shou l d  he endeavor to run 
away. 

METAL C E I L I XG.-FREDERI C K  II .  S .  HAW­
LEY, Pretoria, South African Hepublic.  The 
Invention so simpl ifies and cheapens the work of 
erecting metal ceilings that the piates or panels 
can be quickly and systematically laid upon a 
foundation consisting of two series of furring 
strips, one series being at angles to the other 
series and the upper series resting upon the 
npper surfaces of the furring strips of the 
lower series. Thus, i t  is no longer · necessary 
to recess and Interlock the strips. 

DOG-MUZZLE .-WILLIA'I McMAN U S  and 
CHARLE S N. DILAT U S H ,  Hagerman, Idaho. The 
dog-muzzle has a body, the front part of which 
i s  extended forward ly under the mouth of the 
dog to prevent the dog's taking food. The 
body is  held In position by a strap which passes 
over the head and is fastened to a neck-strap. 
The device is  particu larly intended for use on 
sheep dogs in the West. in which districts the 
sheep ranges are poisoned to exterminate 
coyotes. 

Designs. 

B ELT.-LoUl s  SANDERS, Brook lyn, New York 
city. The leading feature of the design is to 
be found i n  diverging points extending above 
and below the longitudinal edges of the body 
section of the belt at  the baek, p roducing a 
bodice effect at the rear central portion of the 
belt. 

BUTTON.-MosEs B .  SHANTZ. Rochester, 
N. Y. The obverse of the button has a spheri­
cal center with connected apertures and i s  sur­
rounded by a circular rim arched in cross sec­
tion to form at i ts  inner edge a circular joint. 
The onter portion of the r i m  i s  rounded off 
to the reverse of the button. At its middle por­
tion this reverse i s  convex and i s  s l ightly 
dished to the rounded edge of the -ri m .  

NOTE.-Qopies of any of the ... patents will  hc 
furnished hy Munn & Co. for ten cents cacho  

Plea ... stnte the name of the patente" _ title of 
the invention, and date 'of this paper. 

J I I cl u i l' Y  i\ o .  ;'i 1 1 . -For Mprin)( motor faus. I n q u iry No. �44 .-}c'or mauufacturers of m H k  
Hl eM &. :O;pecial :\lllc b i nerr· A m er. H d w .  M f)(. Co.,  I pails. 

Ottawa. I I I .  ti�:� q n i t'l' 1\0 • • 'i 4 a . - Ji'or manufactu rers of novel-
T l I q n i l'�T No. :11 � . -For manufac t u rers of feather I rul u h' y  r\ o. �) 4 6 . - For summer resurt attract ion renuvat ing mach ines . such ae , . �hoot t h e  C' bute." .. �teeplechase," ., j )allLe'� 
Macbine chain uf al l kinds. A .  II. H I i�s & Co. North i n ferno," �l erry-g'o-ruunds." etc. 

A ttl e ooro. Mu ss. 
l I ul ll h'y Nn. ;) 1 3 . - For manu facturers u f  80ft 

Swedish iroll for making sillull  magnets. 
H andle &' '' poke Mchy. Ober M fg. Co .. 10 Bell St .• 

C h ui!rin It'al ls.  O. 
I n q uh'Y N' o .  � 1 4 .-For secolld-lw.lId machinery 

deal ers handling tL V-inch acrew cutr.illg, fuot lJower 
lathe. 

Sh eet 'Metal �talll lJillg : uifticult furms a specialty. 
The Cl'osby COll1 Jjany . Buffalu. N. Y. 

I " q u i l'}' No. at � . - i:1'or set of castings 1 h. p. marine 
gatio l i n c  engine. 

Saw m i l l  macuinery aud outtlts manufactul'ed lIy tile 
Lalle Mfg. Co .. Box I:). l'lolltpel ier, Vt. 

I n q u h'y �o. :; , ti . - I1'or manufacturers of seamless 
tubillg' h a.ving iuside diameters fro m , 4-lH to (j·lt) inch, 
nestil}g and closely titting the next size l ari!el'. 

Our Ilum ber 4 CataJogue of Automobile.parts, write us, 
Stulldard \V eld illg Co., Cleveland Ob io. 

I n q u iry N'o. �J 1' . -l(ur machirlel'Y fur drying fru its 
and v egetables. 

Higs that RUll .  Hydrocarbon system. Write St. 
l.ouis Motor Carria!o!'e Co., St.  l.ouis, Mo. 

", q u t ry No. a 1 S. -For a ttlter to tl lter and clarify 
ve)(etable oils. 

SA \V MI LI�S. - V ariabl e  frict ion feed. Send for Cata­
lugue B. G en. S. Cumstock, ..\'lechallicsburK. Pay 

I n q ll h' y  1\"0 . :) 1 9.-I"or mUllufacturers uf t h e  Ser­
pol let lJuil er. 

Ten days' t.rial �ivell on Daus' 'rip 'rop Duplicator. 
Felix Uaus Duplicat.ur Co., [) Hanover St . •  N. Y. city. 

I n q u h'y 1\" 0. ;)�U.-}1�or a machine for makIng ice 
ill  small quantities adapted for h utel and family use. 

Machinery designed and constructed. Gear cutting. 
'I'he Garvin Machine Cu.,14� V arick. cor. SpriJl� Sts .• N. Y. 

I u q u h'Y 1\0. ;)2 1 . � For mallu fuctllrer� of spring'S 
Similar to cluck springs W ur fiO feet iong'. 1!4 inch wide 
by 45 m i n u m s  thick. 

For sale and introdu ctIOn in Scandinavia, o f  A m eri­
can ",oods. an y  and all. A pply to O. P. Jespersen and 
SOHner, Copenha�en , Denmark. 

Inq uh'y N o . �22.-H'or dealers in ornamental bas­
kets m ade by I ndians i n  Canada. 

'l'he celebrated " Horns by-Akroyd " Pat ent Safety OiJ 
�Il�ine is bui lt  by t .be De La V ergne Refn�eratinl! Ma· 
chine Com pR.ny. li-'o<'t of East l:18th Street. New York. 

I n q llh'J' 1\0. !i!:3.-lfor m achine for carding hair 
for mattresses. 

The best book for el ectriClans and bellllluers in elec­
I ricity is . .  Experimental Science," by Geo. M. Hopkins, 
By mail .  '4. M unn &. Co . .  publishers. 361 Broad way. N. Y .  

I n q u i r y  N o .  �i '.! 4 . - }i'or parties t o  make a com blna­
Uon watch charm and match Iigbter. 

Sheet M eta} Novelties, Articles and Stam pings of a l l  
sizes. T o o l s  a n d  d i e s  m alJufactured ( In contract. Ad­
dresB Standard 8tampiuJ,( Co, Cor. 7th & Hudson 8ts., 
Butfalo. N. Y. U. S. A. 

I nq u i r)' No. ��� .-fi-'or manufacturers of type­
writer ribbons before they are inked. 

FOR SALE.- Patent of Saw-Miterin �  Device, a com· 
bination folding tool. Bi sect s all angles automatically. 
Miters plain, circular, seJ{mental and rad ial work. 
James Lumsden. P. O. Box 72. North Tarrytown, N .  Y. 

I n q u i ry No • •  ")'l6.-For manufacturers of the oscil­
lating steam engines or castings of them. 

MOistener and Sealer. For m oistenin� and seflling 
stamps, Envelopes and Labels. Patents for sale or on 
royalty . Excellent chance for manufacturer with 
facilities for introducing a useful device. Address. 
C H A S. L. VOSE. W esterly.  R. I.  

' n q u l ry No. a2,.-For manufacturers of Monarch 
wire cutters. 

\V AXTED.-An experienced specification writer and 
patent ex pert having a thorough k nowledge of the 
patent practice and preferably one com petent to handle 
el ectrical cases. Munn & Co., �olicitor8. OfHoe of 
SCIENTH'IC AMERICAN, 361 Broadway, New York. 

' " qll iry No. ��8. -�·or the m akers of the " Becker 
routinu- machine." 

HELP W ANT ED.-By a m anufacturer in Central New 
York. a t horoughl y  com petent man to take charge of 
woodWorking department. running on h ard an d soft 
wood parts for agricultura l  machin ery. Must have had 
practical experience witb modern machinery and in t h e  
handling of a large n u m ber of m en. State experience, 
a�e and give reference. Address Foreman, P. O. Box 
7';'!{, N, Y. 

I n q u i l'Y "S o  • .;i29.-For manufact urers of small 
nails or hooks such a� are driven into kegs to keep the 
hoops on. and are short enough to not reach through 
the wood. 

H ELP W ANTED.-By a manufacturer in Central New 
York. 8 com petent man to take char�e of pattern De­
partment . making" bot b wood and m etal patterns. A 
A m an who has h ad ch arliZc of met:.l pattern work for 
malleahle iron fuundries an d w h o  underst ands t h e  
econ o m i ca l  tJ n ll�l h i n �  and � H t i n liZ  of patterlls preferred. 
Give age, experien�e n n d  references. Address Pattern 
Maker. P. O. Box 773, N. Y. 

I li q u i l'Y No. :) 4 1' . - Fur a water fountain and tlgure 
for a l", ew York v i l l age. 

I nq u i r y N o  • .54-S.-}1"or m achine for euu-raving 
mOIlO.l!f1I.III H and i l lltials 011 gl ass or china ware. Hut 
by grmulIlg. 

l u q u i t' y  1\0. ti 4 9 . -For a process fnr treati l lg  i rtm 
castings t o  prevent rusting ; HOt galvaniziug or }.d �;,.lillU-. 

J l l q lli l 'Y N o. a a O . - For m a ch inery for al l u \' ial  
u l ae'er work ; also fur und ergro und g'oid-extractil lg Ilia.. 
clnnery. 

HINTS '1'0 COItRESPONDENTS. 
Names and Address must accom pany all letters or 

no attt'lltioll will IJe lJaid thereto, This is for 
our inforIll ution a wl not for publication .  

References to fonner articles or answers should give 
dutt' of papPI' a mI page 01' nnmber of question. 

Inquiries not ,l I IsWPl'pd in 1'('asC)uatJlc time Should be 
l'l'lwa h'u ; b4.H'I'PSPOllUl'utS will  bl'ar i n  mind thut 
SOllW unswpl'S 1'C'qu i rp not a little research , and, 
thongh Wt' PIHIt'UVOI' to l't'ply to n I l  either by 
It'ttpl' 01'  in this dt'pa l'tlllt�nt, each must take 
his t U l'll . 

Buyers wishing to pUl'ehust' ally a rticle not advel'­
ti sP<i ill  our eolll lll n s  will lit' furnh ,hf'c1 witb 
:ultl l'psses of bouses manufactu ring or carrying 
the saUle, 

SpeCial Written Information on m a ttt'l's of personal 
rutht'l" tbul l  gt'lll'l'nl  Inte r(,8t cau110t be expected 
without l't'UlUlleraUon. 

Scientific American Supple.menta rf'fpl'l'f'd to may be 
had at tbt' offict'. Pl'icp 10 ct'nts t;uch. 

Books rpferl'ed to prom ptly Bupplied on receipt or 
pl·ice. 

Minerals �pnt for examination should be distinctly 
marked or labeled. 

( 81 7 2 )  L. W. say s :  1 .  I f  heat under 
pressure enveloped a boiler, the temperature 
being maintained, wouid its steaming power be 
increased, and if so what is the proportion of 
the pressu re to the heating power '! A.  Yes. 
The heat wouid be imparted to the boiler i f  its 
temperatu re should be greater than the tem­
peratu re of the boiler. The p ressure depends 
upon the kind of material u sed to convey the 
heat. :! .  What is the proportion of the in­
crease in volume of a i r  under increased tem­
perature '! A.  Ail' e xpands by heat In the ratio 
of the absol.nte temperature. The absolute 
temperature below zero Fahr.  is 460° ,  to which 
add the h igher temperature and divide by the 
initial temperature, plus 460 ° .  Thus the abso­
lute temperature of 500 is 510 ° ,  and i f  the a i r  
is heated to 200° the absolute temperatu re w i l l  
be 660 ° ,  a n d  660/510 = 1.204 t h e  n e w  volume. 
3 .  Could hot, 01'  expanded, a i r  be pradieaily 
employed as a motive power '! A .  Air e xpanded 
by heat is used as a motive power In hot-a il' 
engines. 4. What is the temperature about 
of a briskly burning hard coal fire '! A. 'rem­
perature of a strong coal fi re is f rom 2,000° to 
2,500° Fahr. 5. What i s  the greatest tem­
perature obtainable from the flame of a kero­
sene lamp '! A.  Temperature of a kerosene 
lamp is from 1 ,600° to 1 ,800° Fahr. 

( 8173 ) C.  C. S .  asks : How is  it possi­
ble for the different phonograph companies to 
make such ioud records : I have experimented 
with all kinds of machines, but cannot make 
one anywhere neal' as loud as I can buy. I 
think electricity is u sed to record the sound 
waves. A.  It is not at ail strange that a 
man whose trade it Is to make records can 
make louder ones than an amateur can. We 
are not informed as to the secret process em­
ployed by different companies to make better 
records than their competitors. 

( 8174 ) J.  H.  White writes : have 
seen an account of a supposed suck-hole in a 
certain creek in Kentucky, which upon investi­
gation proved to be a huge lodestone, about 
fifty yards long and si x inches wIde, from 
which men were rescued with difficulty while 
swimming. and which held do!,:s with such 
power that they never came up. I f  this is 
true. is i t  not a manifestation of n for('e radi­
cally different from electro-magnetism '! Can 
you explain the phenomenon '! W i l l  you please 
inform me where I can pIII'('hase a 1 0destone 'l 
A. If this is true. it is .indeed unl ike  anything 
h i therto known on earth. N o  lodes lone ever 
had any power to attract the human or canine 
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body. We cannot offer any suggestion In ex­
planation till the repo rt i s  found to be true. 
Lodestone is an o re of i ron wbich exists In 
great quantities in our country, and can be 
bought of any dealer in specimens of m inerals. 
You can find p lenty of specimens a t  the nnl­
versity in your city. 

( 8175 ) J. H.  Tripp asks : What is 
meant by "weigbt per mile ohm" ? We find this 
expression repeatedly used in wire cataiogues, 
as : Weight per mile per ohm, 5,500 to 5,800 
pounds. A.  That a wire one mile long and 
having a resistance of one ohm would have the 
weight given. 

( 8176 ) W, M. M. writes : I claim that 
the direction of armature of a multiple­
connected motor cannot be changed by simply 
reversing the direction of cu rrent through the 
armature ; but direction of armature can be 
changed only by reversing direction of cnrrent 
through the field. A.  The direction of rota­
tion of an armature is reve rsed by reversing 
the cu rrent through eitber the field o r  arma· 
tu re, but not th rough hoth. 

( 81 7 7 ) C.  T. P. asks : 1 .  What are 
"electric gases" in connection with boiler ex­
plosions ? A .  If gases from the decomposition 
of water ac cumulated in a steam boiler, they 
might be called "electrical gases." We bave 
no personal knowledge of the formation of any 
such gases. 2.  I s  it dangerous to ground a 
telephone wire on a pipe running to a steam 
boiler '! A. We can see no reason why i t  sbould 
be. 3 .  Wonid it  be dangerous to put copper 
rivets or copper pipe connections on a boiler 
or on a digester for bo i l ing fats with lime 
under l :! O  pounds pressure ': A.  rrhere are in 
some fats acids which will  act upon copper and 
form compounds at the expense of tbe copper. 
Thus the tube would be eaten away and in 
time become weak. I t  m ight then burst from 
the excess of pressure above what i t  could 
stand. 4 .  "'ould the copper against i ron form 
elec t ricity and dangerous "electric gases" '! We 
have academic information that they will ,  bnt 
have been unable to find any practical engineer 
who w i l l  concede that there is anything in i t .  
A. We do n o t  apprehend anything of t h e  kind 
is l ikely to happen. 

( 8178 ) O. P. McK. asks : I s  there such 
a thing as electro-plating copper plates with 
a steel plating, or is there any plating for 
copper that it  harder than copper itself '! A . 
The operation cal led "steel ing" is really coat· 
ing a softer metal with iron. There are sev­
eral metals harder tban copper wbich can be 
deposited upon a surface of copper. The pro­
cesses are given in Langbein's " E lectro-Deposi· 
tion of Metals," price $4 by mail, a full and 
reliable treatise on the subject. 

( 8179 ) W. M.  D. asks : 1. What is the 
cost of magnetizing steel ' blocks 1 x 'A. inch, 
and how long will they keep their strength 'l A. 
Steel magnets are best made by sending a cur­
rent of electricity around them. Make a coil  
o f  wire l arge enough to pass the ba�s through 
and connect to a battery. Pass tbe bar to and 
fro several times th rough the coil. If  prop­
erly taken care of, the magnetism will be reo 
talned. See S C I E X T I F I C  A )I E R I CAN, Vol. LX.; 
No. 16,  price ten cents by mail .  2 .  I s  there 
any way to register dayl ight '! A.  There are 
several forms of sunshine recorder in use. Any 
.f these will give the time dnring which the 
sun has shone while i t  bas been exposed. See 
S C I E � T I F I C  A )I E l n C A �  SUPPLE:!I,l E � T  ... Nos. 2 7 7 ,  
3 3 6 ,  3 6 9 ,  554, 6 6 2 ,  1 1 56, p r i c e  t e n  cents each, 
for i l lnstrated desc riptions of these instrn­
ments. 

( 8180 ) J. G. Von H. asks : 
large a spark from a spark coil  is it necessary 
to have to excite a wire, say 1 ,000 feet away, 
with tbe lIertzian wave as used in w i reless 
telegraphy '! A .  A Ruhmkorff coil is requi red 
for wireless telegraphy. While exact data are 
not at hand, it is probably near the truth that 
a spark coil giving a spark of one-half inch 
i n  length will transmit 1 ,000 feet. 2 .  Will  a 
disruptive spark from a static machine excite 
a distant wire like the spark from ' a spark 
coil '! A.  A static machine may be nsed as a 
transmitter. 

( 8181 ) F. H.  P. asks : Will you please 
state in the inqu i ry column directions for mak· 
ing an electrical heater ? The system is the 
Edison tbree·wire, direct current, 1 1 0  volts a t  
half ampere. A .  I f  you wish but one-half an 
ampere to flow through your heater, i t  w i l l  not 
have much heating power.  However, to make 
it,  take about 6:!5 feet of ",0. 26 iron wire and 
arrange i t  so that the turns do not touch each 
other. They must not touch anythmg which 
can be set on fi re nor rest on any metal at 
any point. Asbestos is used to prevent the 
wire from coming in contact with the metal 
frame which must be used to support tbe 
wire. 
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For which Letters Patent of the 
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FOR FINE, ACCUR,\TE WORK 
Send for Catalogue B. 

SENECA FALLS MFO. CO. 
695 Water Street, 

Seaeca Falls, N. Y., U. S. A. �E NG INE.&. FOOT) M A C H I N E.  S H O P  O U T F I T S , 
TOOLS A N D  SUPPLIES.' '� ','(O' ATHEs. )[BASl IAN l.A1H[  (O '��������� ,s; 

FOR LIGHT A N D  MEDIUM WOR K  
this new 11 inch 

.'- B. F. BARNES 
�y,r��1d�R'�� ���

e
���'l:. i�fsw�rre!r�1?1:�J; 

1/ 16 of an incb up to � of an inch and is a 
8tron�. well huilt, durab1e tool. 

It doesn't cost a whole lot either. De­
tails are yours for the asking. 
B. F. BARNES COMPA N Y ,  Rockford , I I I .  

nrooklyn: IJoston : 
Philadelphia: 
Chicago . 

{ 16 West 23d St. 
157 Broadway 504 Fulton St. 
109 Tremont St. 
924 Chestnut St. 

82 State St. 

J Tool Inventorg 
so comprehensive that it includes 
most every tool at pre.ent used by ail 
trades and professIons is 

Montgomery & Co. 's 
Tool Catalogue 

.. book of 510 pages, i i i  ustrated, wel l 
printed. pocket size, and mailed to any 
address on receipt of 25 cents. 

MONTGOMERY & CO" 
l OIS Fultou St;. N. Y. City. 

W R O U G H T 

P I P E 
wanted and we will quote prices. It costs you 

nothing and may save you much. We ship 
stock quoted promptly and therefore 

make prices only on exact spedfi· 
cations. AERMOTOR CO., 

Chicago Height., Ill. 

Sp�rking  
P lug  Carbu retors 

Acetylene Gas lighting 
Reduced t o  the most 

Efficient, Safest, Simple 
and Economical Use. 

We guarantee our machines per­
fectly automatic in action, to ex­
tract all the gas from the carbide. 
and absoluf,ely no over production 
�[oJ�:'iJ�if3:' OfA�\��°Lrgd���i�:r�: 
Standard sIzes 10 to 150 lights. Ex- " 
elusive territory given to responsi­
ble agents. Corn�spond with 

N IAGARA FALLS ACETY L E N E  GAS MACH I N E  CO .. 
N iagara Fal l s .  N. Y. and Canada. 

BICYCLE TIRE 

N I C K E L  
.AND 

Electro· Plating 
Apparatu8 and  iIIaterial. 

THE 
Hanson & V a n W i nkle 

Co . •  
N'ewn.'k,  S • •  J .  

136 Liberty St., N .  Y. 
30 & 32 S. Canal St 

Chicallo. 

REP AIRING. - THE 
Men<lln!< of Single Tube Tires . - A practical article i l l  us-
�lr:����

e
pht�����, ��k�;��t�r:\th

a
;�g6�r

a
�:ng

l
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and the use of puncture banus. 9 illustrations. Con­
tained in SUPPLEMENT 1 1  O"..! . Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

Sptdal matblntry, Dlt$ and tool$. .. .

.

. . 

Sub. Prtss. BitS � 
A N D  E A C H B E  A R I N O T H A T  • A T E. Metal, A SPECIALTY. 0 

For PunchIng and J<'ormin" Sheet � 
C E O .  M .  C R I SW O L D , ;@� [See note at end of llst about copiesof these patents.] 

New Work., GrIswold Building, :::& 
AbradIng machine, J. 1\1. Nash . . . . . . . . . . . . . 672,511 33-31S-37 Union St.. O� !I�( jft Accumulator battery, P. Marino . • . . . .  , . . . .  , 672,563 . NEW HAVEN. CONN. � 

Amalgamator, L. Mayhew . . . . . . . . . 672, 739, 672,740 Amalgamator, Ghlglierl & Schofield . . . . . . . . . 672,524 AnUrattler and thill coupling, combined, E. Jarrell . • . . • • . . . . . . . . . . . . . . . . . . . . . . .  672, 775 
Anvil. O. P. Wilcox . . . . . . . . . . . . . . . . . . . . . .  672 ,580 
Automobile driving gear, P. Steinhaue'· . . . . .  672,7 1 8  
Axle fastening, C .  Kuchenbrod . . . . . . . . . . . . 672,560 
Axle spindle, wagon, H. Stockman . . . . . . . . (j72 , 6 06 Back pedaling brake, C. O. Barnes . . . . . . . . . 672,610 Bag. See Laundry bag. 
Baling press, J. S. Tuttie, et al . . . . . . . . . . . . 672,687 
Balls, etc. , machine for manufacturing, J. 

Bornemann . . . . . . . . . . • . . • . . . • . . . . . . . • .  672, 664 
Basin casing and cover, catch, J. Banwpll . .  672,lS08 Bearing aud boxing, roller, \Vood & Doug-

lass . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . .  672, 63�) 
Bearing, lubricating, P. 'l'homke . . . . . . . . . . .  672,462 Hearing, roller, Wood & Douglass . . . . . . . . . 672, 660 
Ht-·d crib attachwput, J. E. Hawkins . . . . . . . 672, 766 
Bed, folding, L. W. Welch . . . . . . . . . . . . . . . .  672, 81:) 
Bed, sofa, N .  P. Bradish . . . . . . . . . . . . . . . . . .  672,61 2 
Bed spring, A. M. Sorey . . . . . . . . . . . . . . . . . . . 672, H6B 
Bedstead, E. M. Antisdel . . . . . . . . . . . . . . . . . . 672, 8!l7 
Berth, self leveling, J. H. & E. �'. Porter . . 672,842 
Bicycle frame, A. Mayerson . . . . . . . . . . . . . . . . 672, 7aS 
Bicycle package carrier, C. W. Smith . . . . . f172, 495 
Bicycle pedal, I. A. Braddock . . . . . . . . . . . . . 672, (l!)R 
Bicycle saddle, P. W. Tillinghast . . . . . . . . . . . 672, 656 
Bicycles, attachment for carrying riOes, 

etc . ,  on, G. T. Speir . . . . . . . . . . . . . . . . . . . 672.540 
Billets, manufacture of, ,\\T. B. Hughes . . . . .  672,77a Billiard cue, H .  E. l\1erelless, Jr . . . . . . . . . .  672, 646 
Blind, window, S. Smith . . . . . . . . . . . . . . . . . . .  672 ,574 
Blower or pump. E. A. Osborne . . . . . . . . . . . . .  672,80a 
Boiler Oue cleaner, A. Gronvahl . . . . . . . . . . .  672, 738 
Boiler furnace, steam, W. Kent . . . . . . . . . . .  672,7S1 Bolt cutter, S: S. Bolsinger . . . . . . . . . . . . . . . .  672,86H 
Boots or shoes, machill(� for assembling inner soles, uppl'rs, linillgs, and countl'rA of, 

C .  W. King . . . . . . . . . . . . . . . . . .  672, 624, 672, 676 
Bottle stoppel', mf'asnring, T. N. Jaynp . . . .  672,&,0 
Bottling establishmpnts, dt'vice for hoistill� 

and transferring bottled beer in , Lit·hpr &. Meimberg . . . . . . . . . . . . . . . . . . . . . . . . . . .  612, 788 
Boutonniere, T.  L. McCormack . . . . . . . . . . . . . G72,797 
Box and floor, combined, C .  O. Wickersham (;72,725 
Brake applying mechanism, A. Flowers . . . . G72,758 
Bridge, revolving lift, J. P. Cowing . . . . . . . . .  G72, 848 Broom holder, R. L. Edwards . . . . . . . . . . . . . .  672, 599 
Bucket, \V. Benzing . . . . . . . . . . . . . . . . . . . . . . .  072, 520 
Bucket and hoop therefor, C. S. Reams . . . . . .  072,80S Buggy seat, E. A .  Gregory . . . . . . . . . . . . . . . .  072,llfiO 
Building ventilator, C. H. Miller . . . . . . . . . . . fi72, -!K8 
Bundle carrier, 'V. H. Moore . . . . . . . . . . . . .  G72,&'l7 
Button, collar or cutI, G. B. Green . . . . . . . . .  G72, 61 9 Caisson, W. H. Mcl'adden . . . . . . . . . . . . . . . . . 672,858 
Calendar and advertising dev!el', com hiIlt'd , 

J. �'ulmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672, 549 
Calipers, E. Raus . . . . . . . . . . . . . . . . . . . . . . . . .  672, 49:; 
Camera-hohler, W. V. EsMond . . . . . . . . . . . . .  672,70:l 
Can capping ma!!hine, C .  L. Baender . . . . . . . . 672,74D 
Can closure, milk, E. l\1ills, Jr . . . . . . . . . . . . .  672,791 
Cane loading machine, J. D. Martinez . . . . . . 672,789 
Car, compartment, J. B. Strauss . . . . . . . . . .  672,864 
Cal', railway, L. G.  Montony . . . . . . . . . . . . . .  672,56·1 
Car side bearing, H. M. Perry . . . . . . . . . . . .  672 ,648 
Car wbeel, C. B. Voy.now . . . . . . . . . . . . . . . . . . 672, 81:! 
Carburete,., W. S. Johnson . . . . . . . . . . . . . . . . .  672, 507 
Carbureter, J. M. Goldsmith . . . . . . . G72,S54, 672,855 
Cardboard or pasteboard box, If'. T. Austill . .  672,726 
Card cutting machine, D. E. Huntf'l' . . . . . .  672,526 
Card trays together, device for halluling 

several, W. S. Dodd . . . . . . . . . . . . . . . . . . . 672,522 
Cards, etc . ,  adjustable partition holdpr for, 

C .  V .  Styles . . . . . . . . . . . . . . . . . . . . . . . . . . 672, 686 
Cards, etc. , feeding mechanism for, D. E .  Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,529 
Carding engines, apparatus for stripping re-

volvIng Hats of, Jones & Heaps . . . . . . . .  672,674 
Carpet sweeper bails, devicp for attaching 

handles to, J. W. Shanahan . . . . . . . . . . . .  672,810 
Carriage, horseless, E. · Sanchis . . . . . . . . . . . . 672,713 
Carrier. See Bundle carrier. 
Cartridge, W. M. Ryan . . . . . . . . . . . . . . . . . . .  672,514 
Cash registering machine, J. Perrott . . . . . . . . 672,491 
Caster, Neuberth & Ill . . . . . . . . . . . . . . . . . . . . .  672,566 
Casting ingots, means for, A .  J. Lustig . . . . .  672,447 
Catafalque, folding, A. M. Smitz . . . . . . . . . .  672,81 1 
Catapult, Bachman & Fisher . . . . . . . . .. . . . . .  672, 434 
Chain, L. E . •  Jacobus . . . . . . . . . . . . . . . . . . . . . . 672,774 
Chamber vpssel, H. Hincklpy . . . . . . . . . . . . . . .  672, 483 
Change maker, S. T. �'isk . . . . . . . . . . . . . . . . .  672, 618 
Cigarette machine, U .  A. J asma tzl . . . . . . . .  672,776 
Cigarette mouthpiece applying muchine, 

J. S. Beeman . . . . . . . . . . . . . . . . . . . . . . . . . 672, 472 
Clasp, C.  E. Mixer . . . . . . . . . . . . . . . . . . . . . . .  672, 793 
Clasp, C. A. Barrows . . . . . . . . . . . . . . . . . . . . . .  672,815 
Cleaner, W. H. Anderson . . . . . . . . . . . . . . . . 672,584 
Closet cistern and valve therefor, G. W. 

Wilkes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672, 468 
Closure, F. H. Smith . . . . . . . . . . . . . . . . . . . . . 672, 862 
Cloth board, A. 1\1. Chalree . . . . . . . . . . . . . . .  672, 5!l1J 
Clothes line holder, H. Hafker . . . . . . . . . . . . 672,76:3 
Coating with molten metal, apparatus for 

handling sheet llH'tal plates during the 
process of, J .  Baxter et aI . . . . . . . . . . . .  672, 66:� 

Cock, ball, F. F. Flagg . . . . . . . . . . . . . . . . . . . .  672, Il35 
Cocks, valves, etc . ,  arrangement for operat-

ing, Feldmullll & I\:orach . . . . . . . . . . . . . . . 672,600 
Cotl'ee or tea pot, �.  Landvoigt .  . . . . . . . . . . .  672,446 
Coin controlled mechanism, W. H. Pum-

pbrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,807 
Comb ClealWl', C .  }l�h�ming, Jr . . . . . . . . . . . . . . 672,757 
Combing machine attachment, cotton, H. 

Tunstall . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,578 
Combing machillP dahbing hrush mechanism, Layland & Whitehead . . . . . . . . . . . . . . . . . 672, 786 
Commutator brush and brush holder, R. Lun-

dell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672, 6IH 
Commutators, means for protecting, A. D. 

Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,727 
Concave, J. N .  Kanor . . . . . . . . . . . . . . . . . . . .  072, 55H 
Condenser, pxhaust IH'a<1, R. Wetherill . . . . .  672,579 
Conduit capping, intpriol', W. F. Bossert . . . 672, 5R9 
Copy holdpr, ,Yo .J. Burt . . . . . . . . . . . . . . . . . .  672, 750 
Copying press c.lampellPr, roller, G. C. Hoff-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,4R� 
Corkscrew, J. R. Mnrphy . . . . . . . . . . . . . . . . . .  672,796 
Corn husking and shrt'{hling machitw, A. Van Ness . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672, 501 
Cotton press, ('rlindrI('u l, ,v. G. Long . . . . . . 672,562 
Couch and chair, . ('omhhlNI foldi1lg, A. 

Grenier . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Crane, traveling, F. ,,�. TallllPtt-,,"'a lker . .  . 

672,576, 672,fi77 
Crute, shipping', .T. C . •  Tt'ntg'pn . . . . . . . . . . . .  672,7a5 
Cl'pam separator, (·putrifugal, '1' . C. Robert-son ('t al. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672, 4n� 
Cultivator disk, .T. R . . Npwtoll . . . . . . . . . . . . 672,5aO 
Curtain and hliucl !'HlPPOJ't, combination, 'V. 

('oss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672, 440 
Door fastpnel', A.  Burson . . . . . . . . . . . . . . . . . . 072, 4an 
Door sPC'urpr, )1 . B. Brooks . . . . . . . . . . . . . . . 672, 47:3 
Brill. SPf' Grain drill . Drill casin� t'x t l'll C'tor, 'Yilson & Loy . . . . . .  672 ,81 4 
D�'(' and making samp, wool, K. Schil'-maC'ht'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,71 4 
Dyping, pte. , UntlU ratns for, 'V. Mather . . . .  672 , 64;") 
Eccpntric, C. Linstrom . . . . . . . . . . . . . . . . . . . . 672,64:: 
Electric distrilmtion S:,!StPID, HubhRrd & 

Chambprlaill . . . . . . . . . . . . . . . . . . . . . . . . . . 672, 60:: 
ElectrIc light npprtrrt tlls, n. M.  Mool't' . . . . . . . 672,-!!l2 
Elpctric light VRC'l1l1m t111lf'. D. M. Moor(' . . . 672,45] Electric lighting sysh-'m for railway cars, 

J. W. Gnl i lott . . . . . . . . . . . . . . . . . . . . . . . . .  672 ,877 
Electric lighting systpm for railwa;\' trains, J. W. GlIillott . . . . . . . . . . . . . . . . . . . . . . . .  fJ72,R7R 
Electric sw\teh, .r. Rpirl, ,fr . . . . . . . . . . . . . . . . 072,51 :1 
Electrical C'onduC'tor, \V. A. Markey . . . . . . . . 672,44n IlJlpctrical switch. W. F. BOssf'rt . . . . . . . . . .  672, 588 
ElectrIcal t ransmission of motion for stpl'l'-ing ships, ('te . ,  H. A. Spill('r . . . . . . . . . .  672, 851 
Electrodynamic propulsion system, L. Rosen-

(,,1<1 ..t al . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672, 7 1 2  
Elt'f'tl'otht'l'apputic maehint' , coin controlled, W. S. Ros1"y . . . . . . . . . . . . . . . . . . . . . . . . . 672, 665 
Elpvator. See Hay elevator. Portable ele-

vator. 
F.nd gatp, }1'. M. Sturgis . . . . . . . . . . . . . . . . . . . 672, 720 
Enghws, mt�uns for preventing back firing 

in  intpl'nal combustion, G. H .  Lloyd . . . . .  672,508 
Enginf's, oil pump for explosive, Frith & 

Macphprson . .  ; . . . . . . . . . . . . . . . . . . . . . .. . .  672,477 
Enginps, sparking ignitpr for f'xplosive, A. 

Rath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,87fl 
Engint's, vaporizing (h-'vice for crude oil 

pxplosivf', F. Vun Dmf.pn . . . . . . . . . . . . . . . 672,500 
Extractor. See Casing extractor. Pen ex-

tractor. 
r1�eed watpr heater, W. L. Hill . . . . . . . . . . . .  . 
Ft'pd water heater and purifier, J. E. 

Schlieper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
(Continued on page lao) 
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American Sheet Steel Company 
Battery Park Building 
New York 
Manufacturers of all varieties of 
Iron and Steel Sheets 
Black and Galvanized 
Plain and Painted 
Flat , Corrugated and 
" V " Crimped 

Apollo Best Bloom Galvanized Sheets 
W . Dewees Wood Company' s 
Planished Iron 
W. Dewees Wood Company's 
Refined Iron 
Wellsville Polished Steel Sheets 

New M icroscope for Nature Study 
and for use in the Examination of Ores, Metals, Wools, Fibre, etc. 

Queen Acme No.  6 ri
t�. Jbf!,��l�� 

a
�� 

ing power of about 100 diameters, 1 se� of 
12 prepared slides of insect parts and other 
irJteresting specimens, al1 in case, $16.00 

i]I'" Ask yn,,)' nearest Optician for it. 
Q U E E N  & C O . , I N C. tli&iI .... <)ptical and Scientific Instrument Works. 

WriU fon:i"cular. 1 01 0
1S
�h;r1t'l,ul ��.:, ���a

Yo�t 

THE AUTO-CAR B U R ETTO R 
made upon a new princip1e furnishes a reli­
able explosive mixture. Easy ignition and 
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e
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Especially adapted to automobile and cycle 
motors. Our custowers say it is the best 
Ca:burettor in the market. We make also 
the Register Valve for cnntrollinll the 
tIow of �aso1ine or other fluids. Write us 
for prices and booklet on Carburettors. 

Gasoline and �team Emrines and Automo­
biles built to order and repaired. 

The Avery & J e n ness Co., 60 South Canal St. ,  Chicago. 

ARMSTRONG'S  No.  0 THREAD I N G  MACHI N E 
Can be attacbed to bencb or post. 
Deshmed for tbreadinJ[ the 
smaller sizes of pipe, iron or 
brass, also bolts. Hastwo speeds, 
one tor pipe � to 1 inch j the 
?:�l�si;'�� 

pi
rr�e�M :�e 

2 :��r:; 
ArmstroDIl adjustable dies. Oth­
er attractive features. Send for 
Ki&!�utl'!�; l�h�e�fr'!,s�fr':'�f. 
New York. Brid�eport. Conn. 

I N DUCTION 
CO I LS for experi-
ments in X rays and 
other electrical work. 
i]I'" Oatalogue Pree. 
E .  S .  R I TC H I E  & SON S ,  BROOKL INE ,  M ASS. 

M AX I M U M  POW E R - M I N I M U M  C O S T .  
If you use a pump for 

beer, lard. acids, starch, 
p et r o l e u m ,  brewer's 
mash, tanner's liquor, 
cottollseed oil or fl.uid�. 
hot or cold. thick or tbln 
you want to !<et tbe 

TABER ROTARY PU M P  
which does the most work at. 
the least expense. SimPlY 
constructed. Can be run at 
any deeired speed. Perfect­

ly durable. An parts are interchangeable. Needs 110 skilled workman. Detects guaranteed. Catal,(Jgue free. 
TABER PU M P  CO. ,  32 Wel ls  St. ,  Buffalo.  N , Y . , U. S. A. 

F O R  V E H IC L E  A N D  
M A R I N E P U R PO S E S .  

Nothing better o r  more economical 
than our four-cylinder mOT,ors. 
sess every known point of e�ceil lel.ce 
Durable in every part . 
f���!�13 ��n:Yi�: 'S�:�:,Y 
jacketed head . runs any 
fro m 100 to 1000 per 
m;1��g�i!'is.:E,:�:�Z;,'i1�";,��ultee: 
U u fftll0 (;:'ll�ollne M ot.or Co. , 

Buffalo, N". "I" . ,  U. S. A. 

SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe Hopkins. This U built-up " laboratory 
���r��� �i� ;oe;f�g��t��
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ga�::gc:

i
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by any amateur skil1ed in the use of tools, RIJd it will 
work ss well 8S a $125 balance. The article is accom­
panied by detailed . working drawings showing various 
stages of the work. This article is contained in SCIEN­
TIFIC AMERICAN SUPPLEMENT, No. 1 1 84. Price 10 
cents. For sale by MUNN & Co . •  361 Broadway, New 
York City. or any bookseller or newsdealer. 

A Marvelous Machine ! 
Watch tbe wonderful work 

!�� �lp�urutlfe�a�t�:�� 
Threads nipples of all sizes. 
So swiveled that it can be 
reversed snd pipe cut oll'elose 
��g�PJl��':;dV�tfl�n !��brg� 
is in motion. Send frrr Cala .. looue. THE MER.REJ,L 
ft:-e�i. Clciie�:! .,ch'l�!iIl8 

© 1901 SCIENTIFIC AMERICAN, INC.



J titutifit �lUtritat1. 
Fee�.�wt:� . ����:� . ��l� • •  ���I�::: . �' . . �: . ���l: 672,497 1 Feed water purifier, N. L. Hayden . . . . . . . . . .  672,55a " 
Feedpr for steam boilers, automatic water, 

A. L. Hein . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Fence machirw, automatic, J. Harris . . . . . . .  . 
Fence post, Mullenix & Driver . . . . . . . . . .  . 
Files, follower clamp for document, D. E. 

672,734 
672,764 
672,625 

Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,530 Filter press, J. Critchlow . . . . . . . . . . . . . . . . . 672,505 

�U�������U�M.H������ 

i ,- Th e  HKh otal"_....; 
� Blue Flame Oil Stove 

, ��n���:, P�;::�r,RA?·��on�gd:li : : : : : : : : : : : : : : :  �+�:��� I Finger ring tray, W. Loeb . . . . . . . . . . . . . . . . 672,561 

of/> I FOR H O M E  OR C A M P  OR Y ACHT) 

i- generates gRS from common kerosene. It will boil a 

You have probably seen the kind of tires 
that riders swear at. 

C & J Tires are the kind they swear by­
always faithful in service and easy to repair. 

A puncture has no terrors for the G & J 
riders-no tools of any kind required. 

Ask for G & J Tires and do not be put off 
with a substitute. Art catalogue free. 

a &. J TIRE COMPANY, 
Indianapolis. Ind. 

U�""*"*��� =: SATISPACTION GUARANTEED. ;; 
=: Acetylene Gas Generation ! ��;sr�,�:.,oo,� '"_ �of/> �.� tirely new principles. Safe, 

� . •  automatic, simple to Install . 
and operate. Next to daylight 

In cost and quality. Any capacity from table 
lamps to town plants. Also bigh grade .. C11- ! terion " stereopticons. 

J .  B.  C O L T  CO. ,  
Dept. S, 21 Barclay St., New York. of/> Chicago. Philadelphia. � 

������������� ����� 

OIL AND SMELTER ! 
• • •  

The Un ion  Consol idated O i l  Co.  
with over 17,000 acres o f  valuable proven oil lands, 
and a monthly production of 3,400 barrels. 

Equivalent to Over 2% Monthly 
on  the enUre amount invested in  its stock i the 

Standard Sme lt ing & Refi n ing  Co.  
with its plant o f  250 tons capacity now under act1 ve 
construction in Yavapai County. Ariz., to be com­
pleted aod in operatIOn in August, 'promise larger 
dividends snd immediate profits than any mining or 
industrial investment now before tbe public. We 
are �'iscar Agents for 8 mining companies, of which 

4 Are Paying Regular Monthly D ividends. 
Tbe Union Consolidated 011 Company will begin 

dividends in May, and The Standard �melting & Refining Company. as soon as its pLant is in opera­
tion in August j the other two rapidly approaching a 
dividend-paying basis. A limited amount of the stock 
��i�
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share. both full paid and nOD-assessable ; or the two 
In Combinati on at 55 Cents Per Share. 

Prospectus of each Company. latest reports. sub­
" scription blanks and full particulars on application. 

DOUGLAS, LAC EY &. CO . ,  
BANKERS AND BROKERS, 

Members New York Consolidated Stock Exchan�e, 

66 Broadway and 17 New St" New York. 
BRANCHES : 

��;t���'�'r��¥�t���:Rg�:;'.fr��t��;, Building. 
Philadelphia, .... The Betz " Builning. 
Chicago, U The Fisher " Building. 
St. Louis, " 'rhe 8ecurity " Huilding. 
Hartford, Conn., " Hi l l " s  Block." 
New Haven (Jonn.� · · First �at. Bank " Bldg. 
(]incinnati, I. The Union l'rust ' Building. 
St. Jobn, �. B., .. The McLaughlin " Buildings. 
rg;;J���IE��'l' '�������fi:;:,BB�lrjrJgs. 

I N  O N E  M I N UTE  " 
FOR O N E  C E N T. 
Moses, by the aid of a rod, 

struck a rock and got cold wa­
ter. You by tbe aid of a 

H u m ph rey Crescent Heater 
strike a match and get bot 
water. They require no com­
pli('-ated piping, simply connect 
with water and gas in your 
bathroom. Guaranteed. 

Write jar Booklet. 
H U M P H REY M F G .  & P LATING C O . ,  Kalamazoo, Mich.  

Itirearm magazine closure, Kjellman & An-
dersson . . . . . . .  . .  . . .  . .  . .  . . . . .  . . . .  . .  . . .  672,783 

I;"'ire escape, J. M. Woodruff . . . . . . . . . . . . . . . .  672,544 
Fire escape, J. Jennings . . . . . . . . . . . . . . . . . . . . 672,62H 
}1'lue clpaner, R. A. Rung . . . . . . . . . . . . . . . . .  672,570 
Flue cutter and roller, J. Mackenzie . . . . . . . .  672,448 
}I'olding chair, legless, H. 'V. Potteiger . . . . 672, 68;j 
Folding stand, L. P. Halladay . . . . . . . . . . . . 672,705 
Friction roller, J. )0 .... McElroy . . . . . . . . . . . . . 672,510 
Fruit gradi.ng machine, S. McGarvin . . . . . . .  672,453 
}i'ruit juices, device for extracting, C. W. 

Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,721 
Furnace, R. E. Davis . . . . . . . . . . . . . . . . . . . . .  672,595 
Furnace tapping devicp, electriC, O. Ii'ro-

Ucb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672, 601 

quart of water in two minutes and cook a dinner quickly. It 
can be regulated to any detlired degree of heat. It has no wick -. 
and no asbestos substitute. It is stronp;. durable and ornamen- ...... 
tal, being made 01" brass 01 superior finish and excellent work· � 

I 
mRnsbip A child can ( lperate it. .... 

co���;t�����t���f;�8�s 
n�t�!;iot�, �� S:.n

e�l, 
l��l:o�� J:�osii�� : 

pots and pans. • Picture sbows smallest size. 8 ins. hi�h, weight 5% lbs. Price • 
$3.75. Made III Slzes large ellou�h to cook a course dinner. ! 
T H E  H Y DROCARBON B U R N E R  CO. , 1 9 7 Fulton St . . New York 

of/> Write jor Free lUnstrated Book G. Boston, Mass.: Globe G as Light Co., 77-79 Union St. 

��"���"��������"���P 
Galvanic battery, G. B. Scboenmebl .  . . . . . . .  672,715 A PLEASURE LAUNCH Game apparatus. R. C. Brown . . . . . . . . . . . . . 672,821 
Game, bagatelle, H. W. Hoops. Jr . . . . . . . . . 672,771 PROSPECTIV� BOAT BUYERS. Game board , L. L. Lounsbury . . . . . . . . . .. . . . 672,839 � Must have speed, combined With safe Game piece, J. W. Gedney . . . . . . . . . . . . . . . . 672,478 and reliab1e power ; she must be built Garrr:;t 

.
a
.�� . �.a.����� , 

. .  ����i
.
n
.��, . .  �' . . ���.- 672,730 

/ 
R�:i!��:o��'

g
����r�

n
��:

B
�
u
��quT�� G

G
a
a
r
r
m

m
e
e
n
n
t
t 

faste��r, ,,\V. G.  & L. Pfeiffer . . . .  " 672,512 � 
. 

m�nts. In its use you are trat:Jquil in hang( I ,  Ii .  P . Johnson . . . . . . . . . . .  672,777 ' 7 " - mInd, body and est.ate, no flxln
� 

and 
Garment , union, J. Conley . . . . . . . . . . . . . . . .  672,729 - "  ftgurmg upon " her g-oing." Min mum 

'By constructIng your boat 
from a set o f  m y  B oat 
Bulld-ing Materials more 
than one-half  the boat fac­
tory's price can be reaiized. 
Also economize fre i g h t  500 
per cent. Launches .  Sai l  and 
Row Boats, Gasoline En­
&"Ines. Catalog free. 

Gas and coke, apparatus for the manufac- wel�ht
l 

maximum power, economy of maintenance. 
ture of illuminating, E. R. Besemfel- j Thrott e speed regulator. Write for circular " S." 

Gas 
d
��rn'e'r: 

. C. " "F: ·.�iie·� : : : : : : : : : : : : : : : : : : :  ���:��� WESTERN GAS E N G I N E  CO. . M I S H AWAKA, I ND. 
Gas burner, Bennett & Jones . . . . . . . . . . . . . .  672,817 
Gas burner, acetylene, C. T. Willson . . . .  . 

672,502, 
Gas burner, incandescent, C. W. Taylor . . .  . Gas or gasolene engine, J. Doorenbos . . . . .  . Gate. See End gate. 
Gate, H. L. Mitchell . . . . . . . . . . . . . . . . . . . .  . 
Gearings, compensating, Kramer & Blum . . . 
Gearing, variable speed, L. Jones, Jr . . . . . . .  . 
Glass articles, blowing necked, H. Semple . .  
Glassware blowing machine, H. Semple . . . .  
Glove fastener socket member, J. R. Smith . 
Grain distributer, R. Galloway . . . . . . . . . . . . 
Grain drill, E. O. Edwards . . . . . . . . . . . . . . . .  . 
Grain drill, Dpnyps & Schutt . . . . . . . . . . . . . . 
Grate, A. C. �'let�ber . . . . . . . . . . . . . . . . . . . . .  . 
Grinding harvester sections, mechanism for, 

J. H. I{punedy . . . . . . . . . . . . . . . . . . . . . . . .  . 
Grinding machine, A . •  Johnston . . . . . . . . . . .  . 
Gun, machine, �..,. Alessi . . . . . . . . . . . . . . . . .  . 
Gutter hanger and screen retainer, M. J. Daniel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hair crimper, E. R. Godward . . . . . . . . . . . .  . 
Hair fastener, L. Bassett . . . . . . . . . . . . . . . . .  . 
Hammer, pnpumatie, J. Dunlop . . . . . . . . . . .  . 
Hammer, shaft upsf'tting, .T. P. Harrington . 
Hammock and accoutrements, combined, J. 

672,503 
672,722 
672,615 

672,792 
672,784 
672,779 
672,717 
672,7111  
672,496 
672,837 
672,476 
672,596 
672,669 

672,675 
672,557 
672,690 

672,701 
672,506 
672,816 
672,6�8 
672,552 

Han���.
ley S�� · · G'a:r'���t " i;a:�g��: "  'G�ti�� 672,731 

hanger. 
Harrow, disk, J. Lindstrom . . . . . . . . . . . . . . .  ,672,485 
Hat fastener, M. B. Mosher . . . . . . . . . . . . . . . . 672,708 Hay elevator, W. McMeans . . . . . . . . . . . . . . . .  672,799 
Hay fork, F. A. Howard . . . . . . . . . . . . . . . . . . .  672,772 
Heater, J. R. Vance . . . . . . . . . . . . . . . . . . . . . . 672,688 
Heating apparatus, J. Ie. McElroy . . . . . . . . . 672,509 
Heating device, A. D. Campbell . . . . . . . . . . . . 672,876 
Heel trimming machine work rest, E .  E. 

Canedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  672,834 
Hinge, spring, Cooper & Kirkpatrick . . . . . .  672,521 
Hobby horse and tricycle, combined, F. E. 

Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,438 
Hook and eye, W. Robinson . . . . . . . . . . . . . . . 672,652 
Hop drying apparatns, A. Blackle . . . . . . . . . 672.819 
Horse detacher, W. S. Berry . . . . . . . . . . . . . . .  672,81/\ Hose reel, R. D. Wirt . . . . . . . . . . . . . . . . . . . .  672,54:{ 
Hosiery supporter, S. Gardner . . . . . . . . . . . . .  672,760 Hot air furnace, J. F. HalL . . . . . . . . . . . . . . . 672,480 
Hot air furnace, W. Wewers . . . . . . . . . . . . . . 672,6fl8 
Hot-air furnace, P. W. Beech . . . . . . . . . . . . . . 672,845 Hydrocarbon burner, C.  A. Rosier . . . . . . . . .  672,684 
Incandescent mantel support, M. Herskovitz 672,481 
Insulated railway rail joint, G .  A. Weber . . 672,608 
Ironing machine for collars and cuffs, 

smootbedge, G. E. Norris . . . . . . . . . . . . . . 672,567 
Jars, etc. , aerating cap for, A. R. Bailey . .  672,692 
Klnetograpblc apparatus, W. H. Reid . . . .  

672,710, 672,711 Knob, door, G. N. Tyson . . . . . . . . . . . . . . . . . .  672,866 
Knot tying implemf'ut, H. D. Coleman . . . •  

672,635, 672,6�6 Lamp, Toltz & Lipschutz . . . . . . . . . . . . . . . . . .  672,879 
Lamp, ceiling, Toltz & Lipschutz . . . . . . . . . . . 672,880 
Lamp, electric are, A. De Puydt . . . . . . . . . . .  672,597 Lamp, electric arc, C. & J. Holmok . . . . . . . . 672,770 Lamp, electric incandescent, Hollub & 

Mignal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,642 
Lamp, gas, J. Franklin . . . . . . . . . . . . . . . . . . . 672,825 
Lamp. street, V. H. Slinack . . . . . . . . . . . . . . 672,861 
Lamp supporting device, electriC, E. J. 

)lcAllIster ot al . . . . . . . . . . . . . . . . . . . . . . .  672,489 Lamps, conductor and contact for electrical 
glow, J. A. Halford . . . . . . . . . . . . . . . . . . .  672,639 Lamps, glowpr snpporting plug for electric, 
Van Vleck & Stevens . . . . . . . . . . . . . . . . .  672,607 

Lantern igniter, F. Meyrose . . . . . . . . . . . . . .  672,790 
Last for use in manufacture of rubber shoes, 

C. �'. Parker . . . . . . . . . . . . . . . . . . . . . . . . .  . 
La the, turret, Potter & Johnson . . . . . . . . . .  . 
.Laundry bag, J. J. Tully . . . . . . . . . . . . . . . .  . .  
Legging, A. M. Lungard . . . . . . . . . . . . . . . . . . .  . 
Lettpl' attaching device, E. Caesar . . . . . . . .  . 
Lighting and beating apparatus, J. S. 

Goodwin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Lineman's climber, P. S. Dumbolten . . . . . .  . 
Liquid gagf', A. Pollu'tsek . . . . . . . . . . . . . . . .  . 
Lock, . P. V. Cornils . . . . . . . . . . . . . . " . . . . . . . . . 
Loom filling snpplying mechanism, .T. H. 

Nortbrop . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . Machinery, automatic stop for heavy, F. H .  
Brewster . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Mall bag catcblng and delivering apparatus, 
automatic, C. E. Locke . . . . . . . . . . . . . . .  . 

Mall box, W. D. Wright . . . . . . . . . . . . . . . . . . . 
Mallpt or hammer, electric, C. D. Olsen . . . .  . 
Malt kiln floor section, R. Bohnen . . . . . . . . . . 
Malting systf"m, gravity pneumatic, P. Ren-

672,647 
672,H2 
672,499 
672,535 
672,751 
672,829 
672,755 
672,492 
672,594 

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,843 
:\Iangle, hand, W. H. Anderson . . . . . . . . . . . . . 672,58:1 
Matcb box, Paul & Hilbig . . . . . . . . . . . . . . . . .  . 
Match safe, T. A. Bell . . . . . . . . . . . . . . . . . . . .  . Matches, machine for unloading, C. F. 

Cbrlst . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . .  l\Iatric('s and stereotypes of celluloid, pro-
ducing, D. Lichtenberg-Madsen . . . . . . . .  . 

Measuring cabinet, J. M. Kinnard . . . . . . . . .  . 
Medicated salt rock. C. O. Green et al . . . . .  . 
Micrometer gage, H. Isherwood . . . . . . . . . . . .  . 
Mill. See Rolling mill. 
Minpr's squib, E. Reese . • • . . . . . . . . . . . . . . . . .  
Molding machinf', S. H. StupakotI' . . . . . . . . .  . ::\Iop wringer, Cody & Houwers . . . . . . . . . . . .  . 
)lotor, W. E. Rice . . . . . . . . . . . . . . . . . . . . . . .  . 
Musical instrument pad holder, L. T. Halle . Nail or spikp, G. T. Walker . . . . . . . . . . . . . . .  . 
Nut lock, T. W. Hine . . . . . . . . . . . . . . . . . . . .  . .  
Nut lock, P. Lahr . . . . . . . . . . . . . . . . . . . . . . . .  . 
Oils, oxidizing, A. S. Ramagp . . . . . . . . . . . . . . 
Packagf' covers, fastening device for fabric, D. R. C .  Devine . . . . . . . . . . . . . . . . . . . . . . .  672,668 
Pan scraping and cleaning machine, R. 

Hpnkel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Paper fepding- machine sheet calipering de-

vice, T. C. Dexter . . . . . . . . . . . . . . . . . . . .  . 
Paper folding machinps, automatic point 

for, C .  A. Sturtevant . . . . . . . . . . . . . . . . . .  672,628 
Paranucleoprotpids, manufa('turp of trans-

AMERICAN BOAT & MACH I N E  CO. 

ROW,  SAI L AND P LEASURE BOATS, 
Marine Station. ST LO U IS ,  M O .  

MARINE 10TORS 
A R E  G U A R A N TE E D  TO 

GIVE SATISFACTION. 
Durable in  Construction and 
Easy and Safe i n  Operation. 

1lir"8end for Catalogue and 
investigate our claims. 
TRUSCOTT BOAT M FC. CO., 

St • .Joseph, Mich • •  U. S.  A. 

Savings Banks 3% 

3545 DeKaib 

Send 30. jor cataloo of 

Monarch Marine 
I?aso l i ne Engi nes 
!14 to 41i H. P. $ZOO up. 
Grand Rapids Gas 

Ena-Ine & Yacht Co . .  

Grand Rapids, Mlch .. 

GERE GASOLINE ENGINES .,.....,i""'T"''''F .... F1I[]l11 SIMPLe.T BOAT EN6INE. MADe , 0 CAB I N A· ,OI>EN B OATS Ire tNGINt GAiTlNGli" BOAT ,.RAMei 3 _ GW.H.GfRf YA'"'i.;:UNulWM. 
N E W  GAT ,..OR -4 8-TAMPS ORAND RAPIDS.MICHI GAN. 

VS. Inaustrg 12% 
IF YOU Have some money in a savings bank or have investments 

that are paying you but three or four per cent. , WRITE TO 
US and we will show you our plan for the investment of your money where 

it will probably net you 1 2  per cent . per annum . 

The United States Steel Company 
Has been established for two years. and we have one plant which alone cost us $250,000. but it is too 
small to fill the orders for JUPITER STEEL CASTINGS. 

The capital stock of The U nited States Steel Company is three million dollars, divided into 
six hundred thousand shares, with a par value of $5.00 each . Every share is full  paid and non­
assessable. Three hundred and forty thousand shares of this stock have been issued, and for 
eighteen months a dividend of 12 per cent per annum has been paid on the outst anding stock . 

The United States Steel Company has the sole right to manu facture JUPITER STEEL 
CASTINGS, which are castings of the quality of forgings, and the NEAL D U PLEX B RAKE, 
which is now in use on the system of the Boston Elevated Railroad and other roads. See descrip­
tion. April 6, of this paper. 

To provide further capital for the enlargement of their plant, so that they . can supply the 
demand for Jupiter Steel Castings and to build the Neal Duplex Brakes, the Board of Directors 
have authorized the sale of ten thousand shares of the treasury stock at par ( $" .00) per share . 

We will be pleased to send to t hose who are interested in an investment a f,: .1 prospectus of 

this company, together with a record of what has been accomplished in the past two years. 

TH E UNITED STATES STEEL COMPANY 
143 OLIVER STR EET, BOSTON ,  MASS. 

THE STEAM T U RBINE ; THE STEAM 
Engine of Maximum Simplicity and of Highest Ther­mal Efficiency. By Prof. R. H. 1'hurston. A vnluable 
series of articles having cuts of some of the more effi­
cient engines of this type - the Parsons', De Laval, now, 
:�<a; mw
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SUPPLEMENT Nos. 1 3 06, 1307 and 1 308. Price 10 
cents each. For sale by Munn & Co. and all newsdealers. 

MANUFACTURERS OF 
LESCH E N  CO. 'S PATENT AERIAL W I R E  ROPE 

TRAMWAY. 
The only .atlsfactory Tramway on tbe market. 

ESTIMATES ON ApPLICATION. 
parent products from impure, A. Sptt-
teler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I And all kinds of W I RE ROPE, 

672.541 I 1 92  Centre St New York 
BlockS, etc. MAIN OFFICE . 

Pastf'urizing machine, N. D. Nf'lson . . . . . . .  . 
Pattprn platf' for folding and marking gar-

ment sections, P. J. Menahan . . . . . . . . .  . 
672,454 . Branch Offices : 47-49 So. Canal St.,Chlc..go, 1lJ. 
672,487 1 

920-922 North First Street, ST. LOUIS,  MO. 
Pavf'mf'nt, driveway, W. A. Mundy . . . . . . . . .  672,681 
Pen extractor, Van Wyck & Pbllllps . . . . . . . .  672,746 
Pencil sharpf'nf'r and eraser, combined, A. 

G. De Waldo . . . . . . . . . . . . . . . . . . . . . . . . . . 672,441 
Pencils to memorandum or other books, 

means for holding, M. Vernon . . . . . . . . . .  672,723 Photographic npgative washing apparatus, 
Orr & Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,605 

Pintle forming die, R. F. Semple . . . . . . . . . . . 672,873 1 (Continued on page $86) 
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286 J c itutific �tUtritau. 
PinU(> rptainer, Norblad & Markham . . . . . .  . 
Pipe coupling, W. F. Drpw . . . • . • . • . . . . . . . . .  
Pipe "TPllCb, G. E. Stallshury . . . . . . . . . . . . .  . 
PIUlliult'h'r, K J. "'illis . . . . . . . . . . . . . . . . . .  . 
Plant(>l" cb('ck row h�V{,I\ corn, J. Kaylor . . • .  
Pliprs, E. N. �pprrJ' (·t aI . . . . . . . . . . . . . . . . .  . 

Powerful, ReslJonsive. Pliprs, IIobhs & SpPI'Q' . • • • • • • • . • • • • • • • • • • •  
Durable and Efficient. ������: ��r:���l��� ' t;l��li;I�' 

. ��d' . 
i(:��ii�g·. · 

. ��: 
" The Reeves " 

Variable Speed 

Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  
Poison, saff-guard for bottles containing, 

J. "T. ()gdPIl • • • • • • • • . • • • • • • • • • • • • • • • • • •  
Po1p or shaft coupling, B. Childs . . . . . . . . . .  . 
Polishing mu<:>hhlP, ��. n. "roods . . . . . . . .  , . . . 
Portuhh" plpvutor, '\". (: . Adams . . . . . . . . . . .  . 

Countershaft \ulle.\" elut�h, �, . . NpWSOII . • • • • • • • • • • • • • • • • •  
l ump, F. C.  BIllmgs . . . . . . . . . . . . . . . . . . . . .  . 

for securing any speed without I ���g' V;iVl�' Ja
a::l'�

. "'�:i� : : : : : : : : : : : : : : : : :  cba!1ge of belt or 1088 �f tim�. Es- Pump, wind and watt:'r power, E. Graham . .  peCla,l ly adapte«;l for all kInds of [ron: Punching machinf> strap, R. G. Armstrong . .  ;f::��:' ��f:�n:lin8, l.J{;�pe�;t:t��; Pun�hin.g. mt:'tal strips, machinp for, J. S. 
Cement Machinery, Experimental . Stokt s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Machinery-in fact al l kinds of ma- QUIlting framp, S. S· Russpll . . . . . . . . . . . . . .  . 
chinery requiring a change of speed. Ra!l �oi.nt, .T • • Booth . . . . . . . . .. . . . .  0 0 • • • • • •  ,' • •  

672,490 
672,598 
672,461 
(;72,581 
n7:!.559 
ti7:!, 654 
H72, 673 
(172,649 

672,840 
fl72,871 
U72,661 
7112,471 
072,800 
fJ72, 435 
672,5�7 
H72, 551 
672, 762 
672,5M 

fl72,f>85 
m2.M!l 
672,;;70 

\Vith it a large increase and � better RaIl" aJ apphal!cPs, actuating mf'chamsm 
grade of work can be produced. for, automatIC', S. \V. Hoff . . . . . . . . . . . . .  672, 445 

liT Se'nd .ror handsomel illustrated Ra!lwa.v br�kp, M. \:i�it:' . . . . . . .. . . . .  672, 6:12, 672,633 

catalogue H S A " frPe Y RaIlw8�v ralls for SphClllg-. for�mg pnds of. 
R E EV ES

' PU L. L E Y C O .  Rail;:a)�' Ri���lre.T: ' i)� ' P';i�(; : : : : : : : : : : : : : : : :  
____________ C_O_L_U_M_B_U_S . I N D  .. U, S. A. �:ll:::�; �1�n;la��,str

mw�Is��tl(�n�o����'��� : :  
H I G H EST EFFI C I E N CY Rasp, K. Kellermanu . . . . . . . . . . . . . . . . . . . . .  . 

Rpcol'dpr, H. L. ArnoW . . . . . . . . . . . . . . . . . . .  . attained in the 
STOVER 

GASOL INE  
E N G I N E  

Rf:'ftt:'ctor, strf'f't lamp. R .  Thaypr . . . . . . . . . .  . 
Refrigpratol' and watpr coolf'r, combiIlPd, 

J. E. Bimm . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rpgistpl' and vpntilator, H. R. Hart . . . . . . .  . 
RpsN'voir or basin, spttling, "-T. P. Mason . .  
Rock, brf'aking, T. A. Edi�on . . . . . . . . . . . . .  . 
Roek brt:'aking apparatu�, T. A. 1<1dison . . . .  . 
Rollpl'. Spp Friction ro11f'I'. 

672. 7 69 
H72, 626 
fl72,8:lO 
fl72, 7 1 9  
672, 780 
n72. 5S6 
672,865 

672, 4�7 
672,765 
672,4!lfl 
672 , 6 1 6  
672,617 

L E M E N : - The GOODFORM Trousers 
Hanger is made of fine, specially rolled spring 
steel,  heavily n ickel-plated 
on copper. The parts in  
contact with the fabric are 

wide and the edges rounded. It  operates auto­
matically. " You press the button," and the 

� c  keeper does the rest. Sample by mail, 3 � C . ;  
'3 for $1 .00' 6 a n d  a closet loop, $2.00. All  express 
prepaid. his is what you want if  you want the best. 

Sold by Hardware and Furnishing stor.,s, or prepaid 
CJB:XC.A.GrC:> FC:>�DII: Cc:>., Dept, 

THE OR IG INAL AND GENU I N E  . : . : 
Rubber Goods. Perfectly imi­
tate linel.. Are durab1e and 
keep white. They go to all 
parts of tbe Globe. Write for 
Catalog. W e  wan t Agents 
everywhere. M'f'd only by 
Windsor Col lar  & C u ff  Co. ,  

W i n dsor, Conn.  --------------_._-----

I M P R OVED GASOLINE BURNER �h�i;���antJ;;���en��R Im�o�a���i��f 
�ta������\�tri� t�i��gJ1f��C�r[hsl�h�lnr::�t ���e��&i��nfrd:ii�i;�� rn��:;ar:d t wrt�o:1��r ���� 

Can be left burning any ings showing the construction of various forms of 
The best is always cheap· 

est. Write ffYl' priclJ8. 
STOVER E N G I N E  WORKS, F R E EPORT, I LL. 

Rolling ma('hint:'. G.  A. GUIOWAf'Il • • . . . • . • • • •  672.525 
Rolling mill adjusting mpchanism. R. '\\"a�' - l:���;: ���3y fA'r:��� �����E�nE<k::ii11:9. ?f t 

illt�:ti'\tiloi�o p�?�tai6��nl� 
672.466 ����m��,rn:rv�: � Qgl�� eacn . "�or sale by Munn & Co. and all newsdealers. laud·Smlth . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Rolling- mill. axlt�, J. Schinnpllpl' . . . . . . . . . .  . 672,5H i fiame. and will not liJrbt �- - - -- -
T H E  M I ETZ & W E ISS K E R OSENE 

Rolling shf't:'t mptal, C .  B .  Cnsbw8 . . . . . . . .  . 
Rotary cuttpr, And('rson & Hardart . . . . . . .  . 

fl72, G67 or blow back. Is fitted DICKE�MAN'S 
DU�ABLE DESKS 

Rotar,\r pnghlP, W. H. ('rowf' . . . . . . . . . . . . . .  . 672,fll  n with automatic fire regu-
�f�:��� h����:ir��Ch bE�:�:�:����

i
:�d 

and GAS Engine 
bUrns K E R 0 S E N  E cneaperand safer than gaso­dne. Automatic. Simple, re­liable No electric battery or t1ame u�ed. Perfect :-egu­latiOIJ. Belted or directly coupled to dynamo tor elec­tric l ighting, chargine: stor­
. � e battel'les a n d  a I I  

Rotary motor, E. M. RaIL . . . . . . . . . . . . . . . .  . 
Roving can. cordagp can, or haskpt, n. S. 

Pprkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Rnhhpr boot or shop solt�, A. [.\ Vogt . . . . . . .  . 

�72. 80 1 1 T H E  J O H NSON ROTARY ti72,724 Simple of construction, positive Don't buy untit you get our cataloaue-
100 pQ,lJes oj money savina valUIJ8. Ruling spindll' , adjustahlt:' ring, D. E. 111111-

tpr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ruling spindlps, maC'hiIw for spacing ad-

672, 528 ��t����nE���rt3?y Q��e;p\�3P:� A M E R I CAN STORE STOOL CO . . 3 3  Howard St.,  New York 

The completion of the Gas Enqlne. 
Throw away your bat. teries and use thpm no more, The A utosparker saves its cost many ttmes over during the life of your engine. Address 
M OTS I N G E R  D E V I CE 
M'F'G CO.,  
Pendleton,  Ind. ,  U .  S .  A.  

or any gas eDJrine or motor carriage manufacturer. 

BACKUS ft2lot�NE EN G I N E  
Simple. Economical. Durable. Suitable for al l kinds of work. 

Backus Water Motor, cheapest power known. 
Write for Circular and prices. 

BAC K U S  WATER M O T O R  CO . . Newark, N. J . ,  U.  S. A. 

GASO LI N E  

M OTOR CASTINGS 
For MAR.INE, VEHICLE and 

BICYCLE MOTOR.5, 

with Working Drawings. 

justablp, D. E. Huutpr . . . . . . . . . . . . . . . . 672,527 
Sash, combination sliding and pivoted win-

dow, A. J. Skillman . . . . . . . . . . . . . . . . . . .  672,5�9 
SaSh, ventilating, P. & W. DpisslPl' . . . . . . . . .  672,754 
Saw, J. Bonis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,5�7 
Raw attachml'ut, F. O. Hplstpn . . . . . . . .  0 • • •  672, 767 
Sa w macbillE', hack, L. H. Olmstpd . . . . . . . . .  672. 80:.! 
Saw spt, J. Weseley . . . . . . . . . . . . . . . . . . . . . . . 672,51 7 
�aw sbarppning implt:'nwnt, G. Y. AmlE'rson . 672, 691 
Sa wIng machine, A. Tothill . . . . . . . . . . . . . . . . 672, 498 
Spaffold , '  window, .T. T. Saunders . . . . . . . . . . .  672, 51 5 
Scrappr. whf'f'lpd, T. R. McKnight . . . . . . . . . .  672, 798 Scrpf'n. SPf' Shakpr sC'rppn . 
St:'al lock. L. P. J('wptt . . . . . . . . . . . . . . . . . .  . . 
Spal lock. G. R. Edgar .  0 • • • • • • • • • • • • • • • • • • •  
foipaling machinl'. bottle, H. T. Gay . . . . . . . .  . 
St:'pdprs, harrows, etc . ,  tooth for, R. E. 

Schlpy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . Sf'in(' pursing apparahIs, J. Savoy . . . . . . . . .  . 
Separator, G. C. Huntpl' . . . . . . . . . . . . . . . . . . .  . 
Sewagt:', plant for disposal of, J. Dann('r . . .  . 
Sewt:'r clt:'aning devicf', :\1. T. Connolly . . . . .  . 
St:'wing ma('hhlf' nt:'f>dh', \Y. H. McL('oo . . . .  . 
St:'wing machhw, ovprspaming, J. "'pir . . . . .  . 
Spwing machines. gnidf' opprating mt:'chan· 

672,nf) 
672,R5� 
672, 67 1  

672.572 
672,571 
fi72.5�1 
672 , 6 1 4  
672,59� 
672, 682 
672, 467 

ism for solt:', :F'. E. Bprtrand . . . . . . . . . . . .  672, 611 
Shad(' and curtain supporter, combination, 

�l. E. Klstlpr . . . . . . . . . . . . . . . . . . . . . . . . . .  672, 677 
Shaft and journal th('rt:'fol', F. M: Kennedy . .  672,706 
Shaft ('oupling, comprf"ssion, S. 1\Ioltrup . . . . . 672. 794 
Shafting. machfnf' for turning, B. Drpyer . . . 672, 872 
Shakt:'r s<'rppn, F. 'V. Bond . . . . . . . . . . . . . . . .  672, 6nG 
Shpars, H. Crann . . . . . . . . . . . . . . . . . . . . . . . . . .  672, 547 
Shpet IDt:'tal strips into tnhnlar form, ma-

chinf' for bt:'nding', L. E. 'Yhitphousf' . . ' . .  672,68!) 
Shepts, signatnrps, ptc .• ma('hinp for ft:'pd-

ing or gathpring, E. �". Goodman . . . 0 • • •  672,761 
Shell for high pxplosivps, L. Gathmann, 

672,827, 672,828 
Shell for shotguns, rifipd bullet, P. O.  EI· 

terlch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,824 
Shells, safety fusp {or high exploslvp, L. 

& E. Gathmann . . . . . . . . . . . . . . . . . . . . . . . 672,826 
Shoe, L. Roadhousp . . . . . . . . . . . .. . . . . . . . . . . . .  672,56n Shoe, H. Rips . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672, 651 
Show casp, �'. J. & J. A. Bank . . . . • . . . . . . . .  672, 693 
SIdewalk, W. L. Caldwpll . . . . . . . . . . . . . . . . . .  672,R22 
Sink,  A. Plawin . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,R05 
Skatt:', O. \V. Ev('rt:'tt . . . . . . . .  0 • • • • • • • • • • • • •  672, 756 
Soldf'ring iron, Arnaman & Loring . . . • . . . . . .  672.4�3 Spark arrester, L. L. Crnmp . . . . . . . . . . . • . . .  672. 75:{ 
Spinning machinp, A. Hapuichpn . . . . . . . . . . .  672,443 
Spokp fastening, E. T. Whepler . . . . . . . . . . . . 672, 747 
Spra,ring apparatus or dpvicp, M. B. Brooks .  672, 820 
Squarp, M. Nicholls . . . . . . . . . . . . . . . . . . . . . . . . 672. 40:l 
Stackpr, ImpumatiC' straw,  G. }1". Conner . . . . 672, 7�2 
�Hair lift, J. �l. Dodgp . . . . . . . . . . . . . . . . . . . . . 672,823 
,Hay holt. tlexllllP, J. B. Barnps . . . . . . . . . . . .  672,852 
Stpam boilpr, J. J. Tonkin . . . . . . . . . . . . . . . . .  672,464 
Steam boiler, revt:'rsihlf', T. W. Moran . . . . . .  672. 79;) 

LOWELL M O D E L  CO. ,  22 Wi g g i n  St.,  Lowel l , Mass . Stpreoscope aUachmpnt, R. Y. young . . . . . . . 672, 60!l 1 
Sterpot,\'ping plate, F. A. Ringler . . . . . . . . . . . 672, 85» 

GAS d GASOLI NE  Stove, gas, c .  M. Stroud . . . . . . . . . . . . . . . . . . .  672,844 ,  
an Stovp, hot air hpating, J. F. Fr('pland . . . . . .  672,8:10 

StOVepipe joInt, D. S. Dnral! . . . . . . . . . . . . . . . 1'72, 54); 

E N G I N E S Surface gage, S. H. Bellows . . . . . . . . . . . . . . .  612,6:14 
Switch. St:'P Elpctric switch. Electrical switch. 1-4 and 1 horse power Table or stand, H.  T. Sidwa,\' . . . . . . . . . . . . . .  672,573 MARINE and STATIONARY. Tank heater, C. T. McCarroll . . . . . . . . . . . . . .  672,565 

Bunt in accordallce with the Jatest practice in Gas Engine desiJrn. Also complete set of castings. Write for particulars. 
C LIFTON M OTOR WORKS, 233 E .  C l ifton Ave. .  Cinci nnat i ,  O h i o .  

Motor Generators ���te���r���. �torage 
If your local electriC supply 

current is not the correCt voltage 
or character for chargmg your 
batterie8- or operating any par­
ticular style of niacbine you may 
have, we cau provide you with a 
motor �enerator that will eco­
nomically transform the aval l ­
able current to any d'esl l'ed vol­
tasre or character. Advise us 
what you wisb to do and we will 
give you particulars and quot.e 
you on a machine best adapted 
for your purpose. 

The Holtzer·Cabot Electr ic  Co. ,  Boston, Broo k l i n e , Mass. 

Tf'aching dpvicp, music, C .  Kitching . . . . . . . .  672, 678 
Telautograph, G. S. Tiffany . . . . . . . 672,629 to 672 , 6�1 
Tt'}ppbollf', desk, A. Ii: .  Andriano . . . . . . . . . . .  672, 662 
Tplt:'phonp mpterin� s:rstpm, D. M. Bliss . . . .  672,546 
Tplt:'pbon(l transmittf'r, C .  C .  Hughps . . . . . . .  672, 621 
Thprmostat, A. Borden . . . . . . . . . . . . . . . . . . . . .  672, 697 
ThreshIng machine, C. H. Fa lk . . . . . . . . . . . . .  672, 442 
Tirf> and rim, whpt:'l. H. D. Lpfphvrf' . . . . . . .  672,533 Tobacco bag attachmt'nt, J. A. Vautrot . . . . .  672, 657 
Tobacco bag cl08ur(' and fepdt:'r. ('. R. 

SlegPl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672.R60 
Tobacco treating apparatus. J. Ie Proctor . .  672. �OO 
Towpl rack, 1. P. Greenen . . . . . . . . . . . . . . . . .  672. 47!l 
To)', mechanical, B. F. Sehwlpr . . . . . . . . . . . .  672,1\�8 
Toy, mechanical, Mackin & Zwpigal't . . . . . . .  672. 707 
Trollp,\', Hoffman & Powers . . . . . . . . . . . . . . . . .  672,R�1 
Trollt:'y, plectric ranway. C .  H.  Mf'Yf'rs . . . . .  672, 741 
Trolley for electric railway cars, A. Schnpi-

dPf • • • • • • • • . • • . . • • • • • • •  0 • • • • • • • • • • • • • •  Tug, harne, C. R. Rapson . . . . . . . . . . . . . . . . .  . Tug locking strap, .T. R. )fay . . . . . . . . . . . . .  . 
Turbinp, fluid prf'ssurp. F. Hodgkinson . . . . .  . Turning machinp, G. N. Toms . . . . . . . . . . . . .  . 
TYPf'writpr, Fox & Barrf'tt . . . . . . . . . . . . . . . .  . 

ACETYLENE GA� AND CARBIDE OF ��:g::::�nr�� �8p�j��.VIW ·R: · �i���h��� : : : : :  
Caicium.-All about the new illuminallt. its qualities, Valvp and <,los('t cistprn. antifrN>zing, G .  W. 

672,6,,� 
672. 457 
672, 41)0 
672, R�R 
672. 46� 
fi72,02:1 
672, R49 
672, 6RI) 

������IJrit�r�:�F�lemo!Jj:��ri.ti�.��sf�����:���f:B "�ilkf's . . . . . . . . . . . .  : .. . . . . . . . . . . . . . . . . .  672, 4(i!) 

of articles, giviIlll in complete form the partlculars of �::��:: ���I���!n:tP�,�;: �l:"��'dli���h�f�� : : :  ���:��+ this �llbject. Details of furn.:tces for maki�thf> carbide. Valv('s, mpchanism for controlling throttlf> 
�
as generators. IlRSometers, burners, etc. ontained in anrl <,ylindt:'r, F. C .  Ri1Un�s . . . . . . . . . . . .  672, 4�1) 

l�m��
I
nf01��

E
O�

I
��� t1��:Pf����

T
i of��· 1 ���: Vapor humpr, A. Rotzlan . . . . . . . . . . . . . . . . . .  672 . 6�6 

1 n :  •. ") . I n 3�, 1 0 :' 1 . 1 0 64., 1 0 1 1 ,  t o"�, 1 0S� , Yphiclp draft attaehm(>ut, G. Swint:'hart . . . .  672.570 

1 0'"'3. 1 084. 1 0811, 1 111'6. 1 1 114 , 1 1 'l4 , 1 1  a�, Vehlclp steering devIce, motor, S. E. Frpe· 
1 1 49 and 1 1  �O. Price 10 cent. each, by mall, from man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672, 670 

this office. and all newsdealers. Vphiclp stpf'ring IDPchanism, J. P. Horton . . . 672,620 
____ _ _  . __________________ Vphlclp Rt(>(>ring mpchanism controllpr, A.  H OT B LAST 

WATE R  JACKET 

FUR NACES 
FOR 

COP P E R  O R E S .  
MATTE from SULPHIDES 

AT O N E  O PERATION.  

U N ION I R O N  W O R K S ,  

'-n F ... ncl..:o. 0.1., U .  S .  A. 

F. Madden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672, 644 
Vphiclf>s moving on thp rails, means for sup-

plying powpr from stationary rails to, R. C .  Sa)·er . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,459 
Yf'ssf'ls, dpvicp for closing dischargf" orificps 

of, L. Hi!'t . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672.641 
�Tagon, dumping', "' . .  T.  HalL . . . . . . . . . . . . . . 672, 704 
�"atch barrpl, .T. Thalhofpr . . . . . . . .  o . . . . .  0 • •  672,655 
Watch, winding and sf'tting. A. Bannatyne . .  672,728 \Vater cooling tank, J. Wolfpnspt:'rger o . . .  o .  672,504 
Water marks, production of, Affeltranger 

& Zwpifp! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 672,5R2 
""eather strip and ,threshold, combined, A. 

Fryslle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672, 759 �Tf'b feeding dt:'vi('t:', J. H. Stonemetz . . . . . . . 672, 745 
,,'"et:'ds, pt(' . ,  machine for the destruction 

of, C .  Pantpn . . . . . . . . . . . . . . . . . . . . . . . . . . 672,709 
Wf'1t1in� alnminium and alumnium alloys, 

M. SchmIdt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  672,744 
(Con«mAed Oft page 181) 

pumping soap. oil, sugar. lard. glucose. acids.st8rch. � J ue, var­ni8h. co rn  and water. malt, etc. Large 8izes flli.' irrigation . 
:\l lult' as a belt or steam PUIllP, or com­

bil lat ion, or operated by t' l ectric motor 
or !;: l1.soline engine. Manufadnred by 
DAVHl.JOIIN!!ON CII., !i\tattoo V, 

James 11. Robley, Agent. 95 I .. lberty 

SH_ORTHAND  �!:���u��Wt��;!�ye�����rso Potto! Shorthand College, Box 33, Williamsport, Pa. 

tn��ui�:'�U�
n�Jt'1 �t"'..;�� �VIit{jn'b �:':'''o�it�l� It will save your IZloves, fingers and temper. 

Wth Century Umorella Runner. Thi 
� is w'hat A. H. BAMBERG ER, 

� ��:s 3 B l  Broadway, 
Pat. Jan. 9, 1900. trick New York, 

I[ M P IRE GEARlFE��·TRANSMISSIONS 
AUTOMOB ILES & TR I CY C L ES  

IEMP I R E  MOTOR W'KS 888  WAS H i N GT O N  ST 
, B U F FA L O  N . Y. 

WILL SHIP C. O. D. FOR $25 .0 0 
W I T H  P R I V I L E C E  OF E XA M I N AT I O N .  

F R E I C H T  P R E PA I D  TO Y O U R  STA T I O N . 

U T M E  'W' I L LA R D ST E E L  R A N G E ' -
Has 6 8-in. lids. oven 17x21x12. 15-gallon reservoir and wllrming closet, lined tbroulZ'hout with asbestus, burns wood or coal. '[his speCIal inducement is offered for a limited tIme only. Mentiun this paper. 

WM. G. WI LLA R D ,  Manufaoturer, 6 1 9  and 62 1 N .  4th St. ,  St. Louis, Mo. 

SAV E M O N E Y BY U S I N G  T M E  ______ _ 

COMMERCIAL MUTOSCOPE. 
Takes the place o f  expensive demonstrations. A mOving picture showing your device in action. In a smal l ,  compact traveling case. Infinitely superior to models. Send for illustrated pamphlet and prices. 

A M E R ICAN M U TOSCO P E  3c B IOC RAPH CO., 841 B road way, New York. 

The Deadly Faucet ! 
From It comes the germ·laden water carrying with it all the ele­ments 01' disease, but if you use 

The Berkefeld Filter 
the water will be thorou"hly purified In 

8::is:\ni!���u��i��e rclt�r:se�v�f I:t�� 
of solid matter. Rasy to clean. Vields a 

BERKEFELlia��t�!�r�4':.�t�r ��l8����t�s;w York. 

TUBULAR 
DRIVING LAMP. 

1 '1' is the only perfect one. 
I� ���:��I��r7 :�il:�i�h�: 
I1� is like an engine head-

hght. 
1 '1' �����sf���I�to"�lli�t 
IT hums kerosene, t: Send for book ( free) .  
R .  E .  D I ETZ CO. ,  60 Laight St reet .�New Y o r k .  

Mention this paper and aet 81Jecial dtscount. 
�-ESTABLISHED 1 840.-

M O RAN FLEXIBLE JO INT �'. �' 
tor Steam, Air or Liqnids. 

Made in all sizes to stand any desired . 
pressure. W 

M o r a n  F l e x i b l e  Steam J o i nt Co . ,  I nc ' d .  -.!�9!l�.'l�3d_iS_t.'_L()I�V_IL_L_E_._K2" ______ _ 
ROTARY ENGINES. -ARTICLES ON 
this type of ene:ine. Jliving mQ,nv details and illustra.­tions. are contained in SUPPLEMF.NT Nos. l l :i8, 
1 1 86, 1 1 93 and 1309. Price 10 cents each. For sale by Munn & Co. and all newsdealers. 

Building Edition 
S(itntifi( Jlmtri(an 

MONTHLY, $2.i'iO PER ANNUM. 
SINGLE NUMBERS, 2i'i CENTS. 

� � 
The BUILDING EDITION for 1901 is the handsomest 

magazine In the United States. It haR many new and 
important features. Send 25 cents for tbe March 
number, and see tbe new departments. The illustra-. 
tions and cover are more attractive than ever. Send 
for " Are You About to Build ? "  and be convinced. 

NEW DEPARTMENTS. 
Monthly Comment. 

Interviews with Architects. 

New Books. 
New Building Patents. 

Notes and Queries. 

Digest of Current Articles. 

M U N N &.. C O . ,.  

Publ ishers, 361 Broadway, New York. 

ELEVATING · CONVEY I N G  'b � !! � � �".-.�o "� .... 
POWER TRANSMISSION MACH'Y � �6� � :��� � °11 

Coal M i n i n g  M achi nes 
E LECTRIC M I N E  LOCOMOTIVES 

POW E R  COAL D R I L LS 
COAL H A N D LI N G  MAC H I N ERY COAL WASH ING  MACH I N ERY � � �� �; � .. 

© 1901 SCIENTIFIC AMERICAN, INC.



The Search 
for Work 

The ma.n who can do something 
better than a.nyone else doesll tt 
seArch for work. Employer� 
search for him. We teach the 
theory of engineering and Ule 
trH.des to men already at work. 
Thousands of our students have 
secured a 

Salary-Raising 
Education 

i n  Mechanica.l, Electrical, SteRm, 
Civil or Mining EngineeriulC. 
�he:m��t;ri;:lf�i!�ht��e j Plumb� 

When writing state subject in 
which interested. 

International Correspondence Schools, 
Box 942 , Scranton, Pa. 

E LECTRICAL E N I I N E E R I N G  
TAU G HT B Y  MAIL .  

Write for our Free Illustrated Book. 
.. CAN I BECOME AN ELEC­

TRICAL ENGINEER ? "  
w e t�ach EI"ctrical Eng'meering', Elt'{·tl'l(" Lighting, 

El"ctric Rai l w ays, l'olechallical �::ngineerillg, �tealll Eng-i. nee ring, :\I echanical Drawillg, at your hom .. by m a l l .  

�����"�IiICA\�YE�Gi �·.!�irl�IJ�'l�ll�rl:T E, 
D'pt. A, 240.242 W. 23d St . . 1'i e w  Y o rk. 

L E A R N  
TO WRITE 

ADVERT ISEM ENTS 

Employed Graduates are mnkinggoodj sala.ries. More than th, y ever comma.nded. 
TAl/GHT THOROUOHI.Y 8Y MAIL.' Ad. Writing is D o t  jt"f'niUB b u t  an euil:r aoquired business. Answer this now. 
Page-Davis S�hool or Adv(OrUslng, 
Suite 20 167 Adams St. , Chicago. 

Hegi�ters an accurate aceD unt of work done on print. 
���efr:����afi�

a
�a��\�::·. 'C���ti�tp t;

a
l�&�O& :�g 

repeats Rutomatical ly. Simple, accurate, durable. Spe­
cial COUllters to order. r:w- Sendlor circular. 

____ C_. J. ROOT, Bristo . Conn .. U. :;. A. 

. Perfection' Air Mattresses I T R A D E  M A R �  ' A N C  C U 'i H I O "' .s  
f O R  - CAMP - YACI1T - HO M E  - HOSPITAL 

�U�··\II�UI!IIt- " l. I n  ( a t- " ' c .  OI IUI!l I- S S. 
When deflated can be ro l l e d  I n to  

. 5ma l l  package f o r  storaQe  or transportal 1 0 1 1  
.-..S( �nd fl l f  I l l lJ � t ri l t ! : d  L l t i l l l l (1uc  \ ,  i l l !  P f l l . C :-;  

M echanical fabric(o .  I 'RIlI l Df \Cf . � I 

Braddock Hydraul ic  and Steam Packing Co. 

Jif®2 JOh�(j������;?!logie�;r� 
.:i� . Hyd ra u l i c  and Steam Pac k i n g ,  
-e =:  � I Incl uding- The U James " Hy-� � S draulic and Steam Hammer bJj§ 3 Paelting', and Jobn C. F. J ones' t. .:;  � Patent " U  n i Q u e "  Packing. 
0 ':  a ill Universally used \'y the most ::: M " prominent Ste�1 Plants in the � .E �  United �fates. 
;< "0 ."  Sample for Export fwrnished ...:� � on application. 

10 DAYS '  TR IAL  
to responSIble parties. DAUS' TIP TOP ii���fl� 

written original and 50 copies from ty pewri�er. It takes 
an expert to tell the duplicates trom the Orll(lllal. 
F E L I X  DAUS D U P L I CA T O R  CO.;' 6 H a n ove r  St . ,  New Y o r k  

Telephones, 
for Interior, Short Line, Intercommunt­
eating and Hotel Work. Write us for 
prices, catalo2ue. etc., with testimonials 
and references. Estimates cheerfully 
furnished. Agents wanted. 
THE SIMPLEX I NTERIOR 
TELEPHONE CO. , 

43 1 Main St .. C i n c in nat i . Oh io .  

ACETYLENE APPARATUS 
Acetylene number o f  the �CI}O;NT 1 FIC AIUERICA " SuP. PLI!;M l!;NT, describing, with full illustrutiolls. the most ����i;:::f�� o:c��;t:n��

e t?;: 1����:��
a
��Kr.

a
:��� The Jlas 88 made for and nsed by the nllcroscopist and student i its use in the magjc lantern.. 'rhe new French table lamp making its own 8c'etyJene. Contained in SCIENTIFIC A,n:RICAN SUPPLEMENT. No. 1 0�". Price 10 cents prepaid h y  mail . For otber numerous valuable articles on tbis sUbaect we rpfer you to p&fle 21 

�d';:,rs�
e
��J':f�.��

t
Br����

e
'J::N��:. to any 

MANDERV 
FENDERS 

for A utomobiJes. 
S(lves Washing Wagons. 

Write for particular •. 
Rochester Automobi le  Co . •  

Joseph J.  Mandery, Prop., 
150 to 170 South Ave . •  

Rochester. N. Y. 

DIAMONDS & SAPPH IRES 
for all mechanical 

�I
rPoses. MENDES C¥:r��N�ohnA£r.?f!:SYork. 

Wells. Oil and Gas Wells drilled 
by cnntract to any depth from 00 
to 3000 feet. We also manufac-����e���u�rlh :;;�

ry
:�.!.

n
p��r; 

same. Portahl e  Horse Power 

Well casing, F. W. Hunick . . . . . . . . . . . . . . . .  672, 556 
Well drilling attachment, l�. D. Wolbert . . . .  

�
7

7
2
2

'
,
4
6

7
1 � 'v�n machillP, 'V . 11. Catt'l' . . . . . . . . . . . . . . . .  u v 

W
el

�;'te�fir�IlS���lP Ci�
a
aclt!��� . .  �������.{:I�

t 
. .  �:)� 672,475 

Wheat. separating garlie froID , J.  K. 
Scheirf'r . • . . . . . . . . . . . . . . . . . . . . . . . . . • • .  672,833 

Wheel molding apparatus, .J .  U . •  Tohllston • • .  ti
6:77

2
2
'
,��

�
6' "\VhitHt:'tree, J.  W.  Huntt'l" . . . . . . . . . . . . . . . . . .  O<.J 

Whist board, duplicaifc', F. H . Lpwis . . . • . . . .  
66:

7
7
2
2',5
67
68
9 

Wire drawing machhw, .J . H. O' DOlllWll . . . .  
Wire systems, automatie boostpt' in connec-

tion with multipit', J. So Hightipld . . . . . .  672,640 
Wireworking tool, C. W. Cart('r . . . . . . . . . . . .  672, 474 
WrPllch, J.  H. KalPy . . . . . . . . . . . . . . . . . . . • . . .  6

6
?

7
2
2

'
,
5
7

·
.
:
1
;�

" "'rench, Mahana & Pompeo . . . . . . . . . . . . • • • . .  
Yoke link, neck, R. H. Higgins . . . . . . . . . . . . .  672,4b� 
Zinc bearing ores for obtaining zinc, etc. , 

. treating, S. O. Cowper-Coles . . . . . . . . . . .  672, 637 

DESIGNS. 
Advertising badge, M. J .  & F. M. Owens . . . . .  :14,390 

i �����: e��. ,
S

6�
d

��.
r

·B�;'i�h�;.t : : : : : : : : : : : : : : : : :  jlg�� 
' Batb robe sleen' portion, �1. M. Hovpy . . . . . . a-:l, 42:1 Belt, M. Isenstein . . . . . . . . . . . . . . . . . . . . . . . . . .  3�, 422 

Bottle stopper, '1\ N. Ja,pw . . . . . . . . . . . . . . . . .  34,4:31 
Cburn dasher, Davis & Duncan . . . . . . . . . . . . . .  a4, 40S 

3��kiI� �·e!��O
l
x

'
.
m

�;�
. 
iiittie·r·. ·. ·. ·. ·. ·. ·.·. : :  : : : : :  j{t:��� 

Display and sale eahinpt, A. li'. Bell . . . . . . . . .  34,405 
Display fixtur(-' for stort's, H. G. Roth . . . . . . .  34, 404 
Fabric, D. J. Spa man . . . . . . . . . , . . . . .  34,426 to 34,428 
Fabric, woven, W. T. Smith . . . . . . . . . .  34,429 , a4 ,430 

�t���, c����
e l�IL�a��\�;'r ����'����l����l� : : : : : : :  ;��::�� 

Floor cloth, C. M. Post . . . . . . . . . . . . . . . . . . . . .  34 ,425 
Hat pins, etc. , spring support for ornamputs 

of, A. A.  McRae . . . . . . . . . . . . . . . . .  34, 396, :14,:197 
Knife blade, child's ,  M. A. Hl'l'l' . . . . . . . . . . . .  :14,4Ul 
Meat tenderer framp, J. F. �'ilbrnn . . . . . . . . . .  34 , 407 
Package carrier, C. W. Smith . . . . . . . . . . . . . . .  :14 ,406 
Picture frame, G. A. \Vit'BPI" . . . . . . . . . . . . . . . .  a4,402 
K�

n
�g:

t
��d;V);;. 

A
H.

S
b��:����t·t·: : : : : : : : : : : : : : : : :  ��t�i� 

Range fire chamber platf', 1<'. H. Buzzacott . . .  34, 417 
Range fire door, F. H. Bnzzaeott . . . . . . . . . . . .  a4, 4 1 :� 
Range grate, F. H. Buz�mcott . . . . . . . . . . . . . . .  a4 ,4 1 5 
Range oven door, );". H. Buzzacott . . . . . . . . . . .  :H,41 0 
Range oven door, 'V. S. Essick . . . . . . . . . . . . . .  34, 4 1 8  
Range top truss, F. H. Buzzacott . . . . . . . . . . . .  B4, 4 1 4  
Ring, C.  P. Goldsmith . . . . . . . . . . . . . . . . . . . . . .  :l!:��� :��!�, '±: ��lg���:��� : : : : : : : : : : : : : : : : : : : : : : :  34, 39D 
Spoons, etc., handle for, C. Oshornt' . . . . . . . . . .  34,400 
Stock implement cuttPt· block lwad and han-

dle stub, S. J. Brighton . . . . . . . . . . . . . . . . .  34,409 
Stock implement cutting bpad and handlp 

stub, S. J.  Brighton . . . . . . . . . . . . . . . . . . . . .  34,410 
Stove, P. G.  Van Wie . . . . . . . . . . . . . . . . . . . . . . .  34, 4 1 9  
Truck side frame, W.  S. Adams . . . . . . . . . . . . .  34, 4 1 1  
Typewriting machine ribbon spool, J.  A .  Bpd-

worth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34, 403 

TRADE MARKS 
Boots and shoes, B. Rospnberg & Sons . . . . . . .  36,285 
Electrical appliaIlcPs, devices, and machines, 

�'rank1in Elpctric Manufacturing Com· 
pallY . . . . . . . . . . . . . . . . . . . . . . . . . .  36,305 to 36,307 I Films, certain named, B. Day . . . . . . . . . . . . . . .  36,21l2 

I I!�lour, J. I�. M. Milling Company . . . . .  36, 292, 36,2s):� 
J.'}our, wbpat, Belllwtt Milling Company . . . . . .  36,29 1 
Fot'ks, farm and gat'den, Withington & Cooley 

Manufacturing Company . . . . . . . . . . . . . . . .  36,308 
Herbs, liquid compound of, J. W. Cummins . .  36,30a 
Leatbpl' articlps, cempnt, and dressing, cpr-

taill named, National Lpather Bplting 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,286 

Mailing lists, spE'cial trade and professional, 
E. J. Williams . . . . . . . . . . . . . . . . . . . . . . . . . .  36,28H 

Medkal compounds, cprtain named, Evans & 
Sbapard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,299 

MediciI1P, hlood, B. S. Slocum . . . . . . . . . . . . . . .  36,298 
Medicine, certain llampd, G. Bohannan . . . . . . .  36,301 
il\JpdicinE', lung, Lung Germine 'Company . . . . . .  36,297 
'Mpdiciues, certain nampd, l\IcKpsson & Rob-

bins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,300 
M(>djcines, certain named, A. A.  Klpiu-

schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,302 
Milk, condensf'd, st. Louis Condensed Milk 

MO,,���
pa

la�vn; 
. 

'phii�d�iphi"a' . 'L��� . ·iiO"�.�� 36,294 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,309 

Overcoats or jackE'ts, men' s  or bpys' , Spitz, 
Landauer & Co . . . . . . . . . . . . . . . . . . . . . . . . .  36,28-! 

Pac kings, leather and rubber, Strong Ma-
chinery and Supply Company . . . . . . . . . . . .  36,287 

Perfumpries and cosmptics, J. L. Leichner . . .  36,295 
Popcorn , L. A. Archer . . . . . . . . . . . . . . . . . . . . . . .  36,28B 
Salve, A. Darce . . . . . . . . . . . . . . . . . ... . . . . . . . . . .  36,304 
Soda and baking powder, baking; Churcb & 

Dwight Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 200 
Tablets, headache, C. A. Weida . . . . . . . . . . . . .  36,296 
Whisky, Nicholas Burke Company . . . . . . . . . . .  36,288 

I�ABELS 
"(,lifton Farm . "  for el,:'gs, M. F. Von Dohren . .  8,324 "CHto, " for cigars, Doctor Cigar Company . . . .  8, 333 "Crf>ftm of Gainf'svillf' ,"  for whisky, P. Schwarz & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,330 "(, rown of Kansas, " for flour, Crocker & Rob-bins Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,325 " Fignnt, " for a confection, Lion Fig and Datp 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 327 "Gus Thiele, " for cigars, cigarettf'B, and smoking and chewin!< tobacco, G.  Thiele . .  8,331 "Indian Hf'rb Hair Tonic, " for a bair tonic, K. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,31 9 "Kimmf'l' s  Comblnpd Bill, Day, Journal and Lf'dgf'r Book ,"  for account books, W. Kimmel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 , 3 1 7  "Lovplac, " for a shampoo and dandruff cure, Edmunds, Roehrborn & Co . . . . . . . . . . . . . . . .  8,321 "Morsp;'s Stable Liniment," for a medicine, Morse & Stephenson . . . . . . . . . . . • . . . . . . . . , . 8,322 "Old English Hall' Tonic, " for a hair tonic, K. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,320 "Queen of Minnesota ,"  tor flour, Crocker & Robbins Co . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  8, 326 "Roloto, " for hats, R. L. Toplitz . . . . . . . . . . . . .  8, 31 8 "Snitz Edwards ,\\Thite Rat WhiskeY ,"  for whisky, S. Edwards . . . . . . . . . . . • . .  : . . . . . . .  8, 32B "Thf' Chicago Rival, " for cigars" Rifkin & Shf'rman . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . .  8, 336 " The Hartford Times, " for Cigars, Wm. Board-man & Sons Co . . . . . . . . . . . . . . . . . . . . . . . . . .  8. �!lfi "The Minpr's Frfpnrl, "  for cigars, A. Pincus . . 8, 3:l4 "Winnf'r Brand Salmon," for salmon, Georgf' & Baker Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 3211 · ' X .  L. N. T. , "  for cigars, Amprican Litho-graphic Company . . . . . . . . . . . . . . . . . . . . . . . .  8, 332 "Zin-Din Lemo:pade, "  tor a powder or prepar-ation, G. H. Allen . . . . . . . . . • . . • . . . . . . . . . .  8, 328 

PRINTS. 
• , A. M. S. & Co. , "  tor sponges, A. Moses, Sons & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33-1 '·'Left-Hand Butl'alo Pure Rye," for whisky, Mc-Cart-Christy Company . . . . . . . . . . . . . . . . . . . . . .  331 "Onf' of the 57, " for a fluid for pickling, H. .r. Heinz Company . . . . . . . . . . . . . . . . . . . . . . . . .  332 " SuItar, " for a cleansing compound, SuItar Com-pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 333 "Tusk ish Trophies, " for cigarettes, S. Anar-gy ros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  326 to 330 "Vicereine, a Shof' of Hl,:h Degree ,"  tor shoes, Shaw-Goding Shoe Company . • . . . . . . . . . . . . . .  3:1fi 

A printed copy of the speclfica Uon and drawing of 
any pat.pnt in the torf'golng list, or any patent in 
print I ssued since 1863, will be furnished from 
this office for 10 cents. In ordering please state 
the name and number of the patent desired, and 
remit to Munn & Co. , 361 Broadway, New York. 

and Mounted Steam Drilling Cana.dia.n patents may now be ohtalned by the In­Machines for 100 to 1200 feet. ventors for any of the inventioDs named in the tore­
:����i��d8�

a;�n�e��a��� rrl�� going list, provided they are Simple, Jit a cost of 
trated catalogue. Address $45 each. It �ompllcatpd the COOL will be a little "" <1",r '''''D·'''','' A ND SUP P L Y  CO more. Fot {ull Instructions address Munn & Co., 

Yor..x. U. 8. A. . I ::, =-:a:� York. Other torelcn patents 

• FIREMEN, ELECTRICIAN";. ETC. 
4()..palle pamphlet containing questions asked by Examinmg Board of Engineers. ENC INEER'S LICENSE MECHANICS, ENGINEERS. 

SE NT F R E E . G EOR b E  A. ZELLER,  Publ isher, 
ltoom o:�: �

O
't

I
::oM'1� Street. 

The . .  
Improved BELL ODOMETER 

APPLIED TO YOUR 

AUTOMOBILE 
will give you the exact distance tr'lveled. and an­
nou nce each mile passed by the stroke of a bell. 

• •  OR • •  
Send for Descriptive Circular S. 

S .  M .  D AV I S  &. C O .  CARRIAGE Cor. Portland &: Sudbnry Sts., Boston, Mass. 

BRASS· BAND LYON &, HEALY'S 
Own Make · •",. IN!OTRUMENTS. Indorsen I;>y :- '. the great Jules Levy as the best In 

:; the �orld: HI« estelo" . 400 illn· 
" ... � stratlODS. FREE. POSItively the 3i � " . ;:': lowest priceR on Band IDstru

. 

ments, 
.� , Uniforms and Suppl ies of aJJ kinds. 

Also contains Music and Instruc> 
tions for New Bands. Lyon & Heal,., 

� .  Jlaol&fadurers. Sf.! .tdams st • •  Chicago. " i (Lyon & Healy are the largest mu-' . • - : sic house in the worJd-Editor. ' 

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

qj�lJ�
n
�s�����:!f gu�k����o

n
nd fr��

c
�b���er;:� invention 

I
S probably patentable. Commull lca· 

tions strictI v contl dential . Handbook 011 Patents 
sent free. Oldest a�ency for securing patents. 

sp�%T�r:f.i�:\�rt�������r��t�t:e 
Co. rece.ive 

Sti�ntifit Jlm�ritan. 
A handsomely illustrated weekly. Lar�est cir· 
culatIOn of any scientific journal. Terms. $3 a 
year : four months, $1. Sold hy all newsdealers. 

MUNN & CO.36 1 Broadway. New York 
Branch Office. 625 F St .. Washington. D. C. 

I I CE ::n�C�m:::.', �f��\:'rn�:f.in!}sH:'VeItf.�" 
_ M �·G. CO., �99 Cl inton Street, Milwaukee. Wi • .  

� 

% H .  P .  G A S  E N G I N E  CASTI N G S  
. Materialp and Blue Pripts. Write for Catalogue 9. 

PARSFJLL & WJl]F;D, 129·131 W. 31st Street, New York. 

�e;��'� .,.-YPE W H EELB.  MODELS &.EXPERIMENTAL WDRK.IMALLMAtHIMRY ND�E�!!EI .. ETC. ME.W 7D 6TEI'4CIL WORKS 100 NASSAU 8! N.'Y. 

D 'AMOU R  & Ll TLEDAL MACH INE  CO .  1 3 0  W O  T H  S T. ,  N E. W Y O R K  
PATT E R N  A N D  M O D E L  M A K ao R S .  

MODELS & E X P E R I M E N T A L  W O R K  • .  
Inventions deveioped. Special Machinery. 

E. V. BA I L LAR D .  Fox B l d g . ,  Fra n k l i n  Square.  New York. 

STAT L E R'S Am:t;�I:,-an H O T E l 
The Largest in the World. Send for map of 
city and Expo�ition grounds, also folder telling bow to SA VE MtJN);' Y and secure accommodations. 
F. C. � T IITLER,  Pnp ' l Statier's  Hotel, at Exposition. 

Butralo, N. Y. Statler's Restaurant, Ellicott Sq. 

YO UR BICYCLE 

a.�BICYCLES BELOW COSr 
5000 high g,.;ule gua,.anteed 1901 MODELS, the 

overstock of one of the best known $10 $16 factories of the country, secured by us 
at one-half cost. Fou,. Model . . . . . . . . .  · . .  . . . . . . . .  to 

1900 & 1899 Models :ri:dhe $1 �12 
Catalogues with large photographic engravings and 

full detailed specifications sent free to any address. 
WE S H I P  any bicycle ON APPROVAL �o anyone. without 

a cent deposit in advance and allow It to be ridden on 

10 DAYS FREE TRIAL. ���Iy
t:� ;��k 

in ordering from us, as you do not need to pay a cent if 
the bicycle does not suit you . 

Second Hand Wheels ���� �� $3 $8 l�ji"lD'Eri retail storeys standard makes, many good a s  new, to 
AGEN S WANTED in each town to ride and 

exhibit a sample 1 90 1  m?del 
spare time you can make $10 to $50 a week beSides 

to ride for yourself. . 
person in each town to distribute catalogues for us m exchange 

for a bicycle. Write today for free catalogue and ou,. .peo/al off.,.. 

MElD CYCLE CO., Dept. 62 p, Chicago. 
I Oe.-BLACK & WHITE PHOTOS-50. 

To  introduce our U Black and White" 
developer. For 10 Cents we will 
mai l toany addres� enough developer 
to develop 5U 4x5 prints Much as Dixie, 
Velox or any d�velopmg paper. 
Everybody h1terested in photo�ra. '. f>�rc::°itlg '���s1�

r 
��v���tn�

t
� &�: 

i t� C" 8x10 bromidE" enlargemel1ts, S;; cents. 
Diamond Camera & Photo Supp ly Co. ,  240 B'way. N . Y .  

6fI1 "" ",.10-
_bill _tiJ rou AI.,.. __ •• mJitd THB 

HUB. AI Nww4l41111. or 6r 
-.ii, as ""ls. Sis _,,'M' ... rip. 

lito", $1.00. TRADB NEIDS PUBUSHING ����= ... ..;;C.:.O;:...'. �.l:- o:t. Mfl.rra, S"",, NalD. YOU. 

AGENTS �CLt5wa:: 
TO RIDE t: C I � lady �derm�:n::� ECLIPS" Eclipse Cycle in every town in the U. S. to introduce them. BIG 

MONEY for you if you can do it. Write for proposition. 

SEYMOUR MFG.  CO • •  99 Chambers St., N. Y. Dept. 6 • 

THE ELECTRIC Hl!;ATER. -A VALU-
able paper, with working drawinge! of various forms of 
���c���t��Sl f��8�tr:' !rc����g
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TIFIC AMERICAN 8UPPLEM ICNT t 1 1 !l .  Price 10 cents. 
For sale by Munn & Co. and an newsdealers. 

SPEO IAl P R I O ESD:�'" 
Guaranteed. Doq,ble 
bination Beam. 
D �1��ra??i.: 

MTON N.  Y. 

THE HARRISON CONVEYOR -Electrio Ligbt and Power Station EquIpment, Industrial RaiJ� 
. . Overhe!,rl Cab le SystemM, Coal and Ash Conveyors, etc., Eocentric Sh¥1D8 
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BO R D E N  & S E L L E C K  CO., 48-50 LAKE ST R E ET, C H I CACO, I LL. 

? ? ? . . -

What Do You Want To Buy? 
We can teU you w�e to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 
Novelties, Special Tools, Machinery. Equipments. New Patent LABOR SAVING DEVICES. 
MU�N � CO •• Pabllslaen of tbe  SCIENTIFIC AMBlUCAN. 36 1 BR.OADWAV. NEW YOR.K • 
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-M A I) �  AT K�Y W �ST;-

These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to­
bacco. If we had to pay the imported 
cigar tax our brands would cost double the tney. Send for booklet and particulars. 

CORTEZ ClaAR CO., lEY WEST. 
� 

It Wills Its Wag � 
into popular favor 
among the upper 
classes here and 
abroad. The 
W I NTON 

MOTOR 
CAR R I A G E  

i s  now universally 
fP,cognized as the 
standard of excel-

PRICE $ 1 ,200 . lence. Beautiful, 
durable, swift flnd sure. Easily contrulled and regu­
lated. Hydro-carbon (IlRSoline) sy stem. 
THE W I NTON MOTOR CARRIAGE CO., 

486 Belden Street, Cleveland. OhIO, U. IS. A. 
EASTERN DEPOT, 150-152 East 58th Street. New York. 

K NOX -
Gasoline Runabout. 

� H. V  so PO P U L A R ? 
�ovel and improved e�ine . 
. Entire absence of water. 

Stroog- and durable con­
struction. 

J.,jar�e carrying space in 
the body. 

A�f
l
�E�;g":s

a
':,� 

speed. 
180 mlJes on the 

six !{allons of 
fuel carried. 

No experimpnt. 
Used in a l l  parts 
of tb e country. 

Weight 675 Pounds. Price $750. Very reliab . e  on 
Immediate Delivery. . account of its 

extreme simplicity. 
Two rww 1000 Model Wagons jor sale at $500 each. 

i(�OX A U T O M O B I L E  CO. ,  S P R I N G F I E L D .  MASS. 

Awarded 1 00% and the Official  B lue  
R ibbon  for a Perfect Run of 

1 00 M i les W ithout a Stop. 
This prize 

was given the 
drlver ot one 
of our tour­
p a s s e n g e r  
pleasure auto­
m ob i l e s. by 
the U Long Is­
land A utorno-
il�� i 1C I2��b: 
A verage time '*:iil�.fi:J 15 miles p e r  • t o u r  i n  a 
h e avy  r a I D  
a n d  w i n d  
storm. 

J t ieutifit �tUetitau. 

WALTHAM WATCH ES 
Before 1 854 there were no 

Waltham Watches nor any 
American Watches. To-day the 
tradition that one must go abroad for 
a good watch has been exploded 
by the American Waltham Watch 
Company. 

" The Perfeded American Watch ", an illustrated book 
of interesting information about watches, will be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 

VV A T C H E S ! 
No advertisement can pIoperly portray 

the �trikinl2 etlects produced in our 
watches. r.rhey are ilJustrated in our 

B L U E  BO O K showi ng Ladies' Watches 
in aJ l metals and exquisite enamels ; 
our 

EO B O O K  showing M e n ' s  a n d  Boys' 
Watches 
with up-to:date attractive designs. 

Blue or Red Book sent on application. 
T H E  N E W  E N C L A N D  WATCH CO.,  

37 & 39 Maiden Lane. 149 State Street, 
New York City. . Chicago. Spreckels BUilding, San Francisco. 

CRACKS IN FLOORS tl'it'i��¥�fs U�'8'Or,�d (!jl'lnttllYA ND 
CREVIUE FILLER is the only 
perfect remedy. A Paste. easily 
applied. elastic. adbesive, 
and non�sbI inkable. Dirt I and moth proof. Cost 
about XlC. per sq. ft. 5 lbs. 
will treat an average room. 
Price 20 cts. per lb. State 
the kind and condition of 
ru�r

d 
i:S�:;;cty��:ri�iJ 

a
�� 

g1ven. Is a lso the best filler 
tor open�grained wood�. 
GItIPPIN MFG. CO., Lock Box L, Newark, N ew "l" ork. 

(Inclose stamp for booklet.) 

� AUTOMOBILES 
ELECTRIC VICTORIA. In  Sixth Year of Successful Service. 

FORTY MILES ON IMPROVED 1901 MODELS 
ONE CHARGE OF At Moderate Prices, For Ready Delivery. 

BATTERIES.  Reliability, Simplicity, Cleanliness. 
Send for 190 1  Illustrated Cataloll"ue and Revised Price List. 

ELEctRIC VEHICLE CO., tOO BROADWAY, NEW YORK. 

CHARTER ENG I NE  USED :yNYA:yLA'6�
E 

FOR A N Y  PURPOSE 
FU�L-Gasoline, Gas, DistU1ate 

Stat ionar ies.  Po rtab les,  E n g i nes and 
Pumps, H o isters 

Send jor Catalogue and Testimonials. 
IlT State Your Power Needs 

CHARTER GAS EN G I N E  C O . ,  Box 148 .  STE R L I NG , I L L .  

GAS ENGI NE DETAILS.-A VALUA-
ble and fully illustrated article nn this subject Is con­
tamed In 8UPPU;MENT No. I �92. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 

A Reliable and Simple 

FOU R  CYLINDER 
Gasoline 

,-Motor 
HOW TO MAKE AN ELECTRICAL 

TH E HAYNES·APPEI\SON CO.,  KO KO M O , I N D. , U .  S . A.  Furnace for Amateur·, lJse.-'l'he utilization of 110 volt 
p-Iectric circuits for small furnace work. By N. Monroe 

P t M t r Cycles $200 Hopkins. Thi8 valuable article is accompanied by de­a ee 0 0 , • tailed working drawin;:s on a· large scale, and the ful'· 
na�e can be m;lde by any amateur who is versed in the I 

. 
No other make of Motor Cycle 
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go every time, anytime and all 
the time. No experiment, no 
��h�
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scribed. Big trade discount. (vRITE US. . 
PATEE BICYCLE CO.,  - I n dianapol is, I n d . ,  U. S. A. 

Patents 
PAT ENT 

PR O T E CT E D, 
BY T H E.  

p�i £NTTIT l. E  ('Y AND CO \.) � A RA N T r.E • 
N E W  Y O R K .  

Protected 
Agai nst I nfri ngers. 

Dealers and Manllfacturers 
of 

PATENTED 
ARTICLES 

PROTECTED 
against danllerolls litigation 

at a nomina] cost. 
ALSO C O PY R I G HTS 
AND TRADE MARKS. 

Booklet on application. 
PATENT TITLE &. GUARANTEE CO. ,  

CAPlTAL 8�00,OOO.00. 
Tel. 5b33 Cortlandt. 1bO Broad way, Now York. 

'����I���B'�J���K�rt}i� �o�
o
lt�!i�

d 
�ric�('1�

N
c��l� Catalooue for the asking. 

For sale by MU"N & Co., �"1 Broadway, New YOI'\[ City. M O T OR VE H ICLE POWE R CO.,  1 229  Spring Garden St. 
or by any bookseller or newsdealer N . Y .  Office, 62 Gold  St . Ph i lad e l p h ia.  

SOLD EVERYWHERE. 
Williams' Shaving Stick, 25c. 
Genuine Yankee Shaving Soap, lOco 
Lnxnry Shaving Tablet, 25c. 
Swiss Violet Shaving Cream, SOc. 
WlIllams' Shaving Soap (Barbers'), 6 

Round Cakes, 1 Ib. , 40c. Exquisite abo lor toilet. 
Trial cake fot 2c. stamp. 

The only firm in the wOf'ld making " .pecialtv of SHAV/NG Soap, THE J. B. WILLIAMS CO., llIastoobury, Ct. LONDON PARIS DRESDEN SYDNEY 

Gholllislry of Mannfaclurin[. 
Testing, Perfecting, IntroduCing and Disposing of 

Chemical Patent.s, Processes. Products1.:, Formulas, etc. 
Utilization of \Vastes and Unapplied �ubstances. Im­

provement anti Invention of Processes and Product s. 
Reduction of Manufacturing Costs. Experimental In­
vestbtation uf Technical Problems. Working out For­
mulas tor Manufacturing Technical Articles. ·Research 
Work for Manufacturers. 
PETER T. AUSTEN, - 62 Beaver Street, New York. 

.. i i ii�t1 ;J . i .. .oj. I : , .] 4.' 
Is the highest clllss Acetylene Gas Burner. All Lava 

��P�btatn�g�.
ar

�������3�n�e�olrc\����t candle pow-
STATE LINE MFG. �O., Chattanooga, Tenn., U. S. A. 

C R A N D  P R IZ E ,  PARIS, ' 900. 
HIGHEST AWARD ' OSSIBLE. 

Cbt CyptWrittr €xcbangt 
1 � Barclay St • • N E W  Y O R K  1 2 4 L a  S a l l e  S t . ,  C H I C A G O  38 Bromfiel d St . ,  BOSTON 8 1 7  Wyandotte St. ,  

KANSAS CITY,  MO. 209 North 9th St . .  
ST. LOU IS. MO. 432 Diamond St . . 

PITTSBU RGH, PA. 
3 West Balt i m o re St. \.. BALT l MOR�, MD. 636 Cal ifornia St. ,  

SAN FRANCISCO,  CAL.  
We will save you from 10 

to 50% on Typewriters of aH makes. Send for Oatalogue. 

ARMATURE WINDING, RIGHT AND 
Left Handed.-An important paper for al1 amateurs. 17 
w�

s
l
r
iYr.�

s
pri�Cl������? ���!:l�ct� M������.E�Td 

all newsdealers. Send for catalo-=ue. 

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

J E SSO P 'S S T E E LTHB[E�Er F O R  TOO L S ,  S AW S  E TC.  W"! J E S SOP & S O N S  t.: �  9i  J O H N  S T  N E VI'  Y O R K  
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