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THE AUTOMATIC COUPLER LAW TO BE ENFORCED. engine, and under their cOIllbined iufluenee and that 

Our readers are doubtless aware that there is a law of a screw propeller, the ship was rolled, a� it were, 
upon the statute books requiring the railroads to equip over the water. The professiollal standing of lH. Bazin, 
all their freight cars with autolllatic couplers, and to and the faet that a Illodel had shown very prolllising 
equip a sufficient number of them with train brakes to results in experilllental tank tests, restrained the criti­
enable the "peed to be controlled by the engineer. cism which would ordinarily haye been made upon a 
'fhe time limit for Illaking these changes was set for design which had �() Illany features to render it ilIl­
the first of January, 1898, and the near approach of practicable, at least upon the high seas. 
that day finds the lllajority of railroads either unwilling It is unnecessary to recount the failures of the ship. 
or professedly unable to llleet the requirellleuts of It was found that the wheels picked up and carried 
the law. The statisties ill the hands of the Interstate round with them a fillll or layer of water, whose weight, 
Commission show that SOllle of the railroads haye been dragging upon the wheels in the upward half of their 
as diligent in cOlllplying with the delllands of the law revolution, acted like a brake and brought down the 
as others have been dilatory. Five roads, the Roston �peed to a very clisappointillg fi�ure. It was stated 
and Albany, the Delaware, Lackawanna and 'Yestern, that the inventor sought to overcome the difficulty by 
the New York Central and Hudson Riyer, the New the use of some kind of shield or scraper which should 
York, Ontario and 'Vest ern and the Lake Shore and free the wheels of water at the water line. This device, 
Michigan Southern, have equipped the whole of their however, failed to produce better results. An attempt 
freight cars with automatic couplers, and from 50 to 75 was then made to increase the speed by an increase of 
per cent of their cars are fitted with train brakes. This engine power, but the added weight of maehinery im­
is an excellent showing and speak, well for the effi- mersed the wheels so deeply that the increased resist­
eiencyof these roads. Among the forty-five other roads ance absorbed the extra engine power, and the speed 
that haye sent in reportH to the cOllllllission, the per- remained as low as before. 
centll,ge of cars equipped with automatic couplers varies Apart from the question of speed, however, it is 
from 11 per cent on the ):orfolk and 'Vestern up to 94·28 questionable whether the Bazin boat would have been 
per cent on the Chicago and .N orthwestern. '1'he equip- comfortable, or even manageable, among the giant 
ment with traill brakes varies frolll 6 per cent on the rollers of an Atlantic gale or in the wicked cross sea 
Cincinnati, Hamilton and Dayton Railroad to!l2 �1 per that is often met with in the English Channel. 
cent on the Atchison, Topeka and Santa Fe Road. 'fhe failure of this costly venture, however, has not 

N ow it appears that a large n nUl bel' of railroads are daunted the designer and builders of another roller 
petitioning the commission for an extension of time for boat, which is lIOW having its preliminary trials. The 
completing their safety equiPlllent. The cOlllmission designer in this case has decided to dispense with wheels 
require that all petitions be filed by November 15, and and let the ship do its own rolling. According to pub­
that each road shall state how lIIany cars have been lished reports the so-called boat is nothing more or less 
eq nipped each year since March 2, 1893. In extending than a huge cylinder 22 feet in di:uneter and 110 feet long. 
the time we understand that the commission will make At about 5 feet from each end the diameter is reduced 
no general extension, but will consider each case by to 15 feet. Inside the cylinder a number of circular steel 
itself, and will take into consideration the financial tracks are laid completely around the shell, and upon 
standing of the road, and the various causes, such as these, by Illeans of flanged wheels, 3 feet in diameter, the 
the" bad times," which may have prevented ftill com·· engine and boiler platforms travel, the idea being 
pliance with the law. that whatever rotation there may be of the cylinder, the 

'Ye sincerely hope that the commission will stand by platforms will maintain a nearly level position in the 
this policy and maintain a firm attitude in the presence lower part of the shell. Each platform is to carry a 
of the influences which are sure to be brought to bear boiler and a pair of high speed engines, and the lattel· 
to obtain concessions. It is not unlikely that the very will be geared to the platform wheels in the ratio of 
roads that ba\'e been most delinquent will be most two, to one. The engines are set in motion so as to 
importunate for further delay. No doubt a strenuous turn the platform wheels in the direction in which the 
effort will be made by those roads which have not been boat is to travel. If the cylinder were held rigidly in 
paying di \'idends to secure extension of time on this one position the platform would climb the circular track 
very ground; but that this does not constitute suf- and be carried up the inside of the shell; but as the 
ficient cause is shown by the case of the Southern former is free to move on the water, and is provided 
Pacific, which is not a dividend-paying property, and with paddle wheel floats, it is expected that it will roll 
yet is able to report that 69 per cent of its cars are forward with considerable speed across the sea. 
equipped with automatic couplers and 96 per cent with It will be seen that the Toronto boat is exposed to 
traiu brakes. Another case is tbat of the Baltimore and the sallle difficulty as M. Razin's yessel, in that the 
Ohio, which has equipped 80 per cent of its cars with water is liable to cling to the surface of the cylinder 
both couplers and brakes. and be lifted up and carried over, aeting as a brake to 

In the presence of such cases as the above the COIll- check the rotation. This effect will be intensified by 
mission will, no doubt, receive very coldly the peti- the radial floats, which will of themselves tend to lift a 
hons of such roads as are paying good dividends. A large quantity of water, that is, suppo�ing that the 
notable case is that of the Chicago and Alton, which in boat attains any reasonable speed. When the vessel is 
spite of the fact that it has been paying dividends as in motion, the weight of the engine. boilers and plat­
high as 8 per cent, has equipped only 37·!l per cent of form (which, it will be remembered, are all the time 
its cars with automatic couplers and 1771 per cent with trying to climb the inside wall of the cylinder) will be 
train brakes. Yet this company is one of the leading balanced by the resistance of the water displaced by 
petitioners for an extension of time. the cylinder, by the internal friction of the machinery, 

Now the question of safety equipment is a question and by the necessarily large amount of water carried 
between the profits of the companies and the safety of up on the rear side of the cylinder. The last, we think, 
the employes. One section of the law gives the employe will be the greatest obstacle to progress when the 
remedy where safety appliances are not in use "by reliev- vessel is in still water. What will happen when the 
ing him of the risk which he is held to assume under cylinder attempts to roll up the face of an oncoming 
the common law and would give him the same right to wave 15 to 25 feet high is a matter of conjecture. 
recover as an outsider." If the petitions of the railroads Another tl'OU blesorne problem to be solved will be 
are granted, the commission will take away from the that of wind resistance, as the following considerations 
employe this very important remedy. This would will show. It is stated that at its launch the cylinder 
scarcely be justifiable, even in the case of such roads as drew 2 feet of water, and that its weight was 70 tons. 
are in financial straits, but in the case of many of the The total wei"ht is to be about 100 tons, and the 
wealthy and profitable roads which are likely to apply draught, when everything is in plaee, will therefore be, 
for extension of time, it would be a positive shame. say, about 2 feet 6 im'hes. This will leave 19 feet 6 

The great body of railroad employes at large will be inches as the height of the cylinder above the water 
glad to know that the Interstate Railroad Comlllission line. As the length is 110 feet the plane area presented 
is disposed to take hold of the matter with a firm hand, to the force of the wind will b82,145 square feet. The 
and it is to be hoped that the welfare of one of the wind pressure provided for in engineering structures is 
hardest worked body of men in the country will be from 35 to 45 pounds per square foot. If we take the 
carefully safeguarded during the hearing, which will lower figure, we get a total pressure against the vessel 
take place on the first of December. in a strong gale of 3771 tons. 

• • • As the engines and platform are to weigh apparently 
THE ROLLER BOAT PRO'BLEM. only 30 tons, it is evident that however far they may roll 

One would haye thought that the failure of the curi- up the forward or windward face of the cylinder, they 

ous roller boat of M. Ernest Bazin would have deterred would never prevent the vessel from being rolled bodily 

. inventors from further experiment in such an unprom- to leeward before the force of the gale. Even if the 
ising field, at least for the present. The causes of fail- wind pressure be assumed at the low figure of 20 pounds 

ure were so radical and inherent in the principles of to the square foot, the total pressure against the boat"s 
the design that it is diffieult to see what hope there is surface would still be over 20 tons, and if to this be 
of any modification in the form of this type of boat added the internal frietion of the machinery, the resist­
serving to render it successful. It will be remembered, ance of the water displaced and the drag of the water 
that the Bazin design consisted of a platform upon I lifted up by the floats and adhering to the shell, it is 
which were located the engines, boilers and passenger' reasonable to suppose that the roller boat will re­
accommodation, and that this snperstructure was car- fuse to roll except in ClaIm water or before a favoring 
ried by six large airtight disk-shaped wheels, arranged wind. 
in two parallel lines, whose buoyancy served to keep This experiment in marine roller locomotion is as 
the strange craft afloat. novel in its way as waR its predecessor, and fortunately, 

Each pair of wheels was driven by a 50 horse power as in the case of the French boat, it is being carried 
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out on a ;;eale that will give a thoJ'Ough test of itH 
possibilities. 

;;hoot up in the air and land 011 
lighter. 

the deck of the tween it and a specimen of the presellt "peerless" va­

Sinee the above was written the Kllapp boat has 
had one 01' two trials whieh verify the theories we have 
advalleed. In place of the high speed which was ex­
pected by the designer, the vessel has, so far, only been 
able to roll at tilE' rate of six llliles an hour in still 
water. ____________ .. __ 'b •• � - -------

Each compressed bale of cotton weighs about 500 
pounds, and uncompressed nearly a third less. Sea 
Island eotton i;; generally reef'i\'ed here uIHlolllpressed, 
for there is a prevailing notion abroad that it is ill­
jured by the proce;;;;. � evert heless, greater earl' is 
exercised in handling the Sea Island than the ordinary 
varieties. There has been eOllsiderable dismission in 

OUR GREAT COTTON CROP, late yeal's about illlIJJ'oving our methods of baling. 
'Vhile the few lucky miners who h;we reached the Before the bales reach their final destination there is a 

Klondike are digg,ng for the gold in the frozen ground large pereentage of lo�s to be deducted thl'Ough in­
of their Arctic hOllie, and stories of the wOl](lerful rieh- sufficient eovering of the cOttOIl. and this has preju­
ness of the mines are published to agitate 11. world of dieed foreign dealers against hallLlling Alllerican cotton 
readers, a different kind of a gold mine is being' worked except when forced to. 
in another fairer and warmer part of our couutry, Cotton pieking is done allllost entirely by hand. 
\\·here the sun shines eternally and the conditions of life Large ;;ums of money have been invested in cotton 
are all that one eould desire for eomfol't and pleasure. picking machines, and several have been put in the 
'fhe great, cotton crop of the Southern States is worth fields to do the work of negro laborers; but so far the 
several Klondikes; it yields profits to hundreds of problem of redueing this work to machinery has not 
thousands of toilers, and enriches our country by IIIany yet been solved. The expense of picking is the heaviest 
millions of dollars. Our export.s of eotton alone amount item in handling the crop. It eosts between fifty and 
to more than the output of all the gold llIines of the sixty million dollars to han'est the crop annually. A 
world. 'Ve get on the average mO!'e than $200,000,000 negro picker in slave days averaged 100 pOllnds of cot­
annually from the cotton we ship abroad. after deduct- ton pel' day; but this a\'eJ'age is nearly dOll bled by 
ing enough for our own use. The lauded wealth of the modern employes, who receive frolll 35 cents to GO 

gold and silver mines sinks into insignificance in com- cents pel' 100 pounds in various States of the South. 
parison. 'Vhen picked, the eotton is carted to the gin house, 

riety is vivid. The latter is short, cOlllpact in form, 
and loaded down with bolls. The first step in im­
proving the upland ;;hort staple cotton through care­
ful selection and eultivation was followed by an im­
provement in the lellgth and fineness of staple. 'l'his 
was aceomplishell by hybridizing it with the long sta­
ple or Sea Islaud eotton. 'l'l!e result of these two illl­
provements, carried 011 through many years of careful 
work and study, iH th.:tt the modern" 'V. A. Cook" va­
riety shows suel! an impro\-ement over the old "Dixon," 
popular forty years ago, that one would hal'dly recog­
nize them as belonging to the BlutH' class of plants. 

NEW ARGENTINE LAW IN REGARD TO THE SALE 
OF MEDICINES. 

The COllgress of the Argentine Republic is expeeted 
to pass a law 'lreating a national board of health (or 
Department of Public Health, as it is eallecl officially). 
The law will become effeetive in a short time. This 
board of health will have complete control as to what 
medicines or compollnds shall be allowed upon the 
Argentine market. as will appear from the following 
two artieles of the law: 

Article 36.-It shall be lawful to sell or to expose for 
sale in any pharmaey or apotheeary's shop or store 
slleh speeialties or compounds only whose component 
parts are clearly specified upon a visible part of the 
packau-e tlpreof, setting forth also the doses of the ae­
ti\'e substanees eontained therein. 

Artiele 37.-The Department of Puhlie Health will 
authorize the sale of the medicines referred to in Artiele 

Early in Oetober the new CI'OP of eotton begins to where it is weighed and piled away. The ginning pl'O­
come to market, and during the pleasant autuilln eess is nearly the sallie as that introduced by old Eli 
months the white field" of the Suuth are nli\-e with 'Vhitney years ago, and there is no apparent need for 
piekers. Simultaneous with the advent of the fir�t any improvement. The fiber passes through a �erie� 
lar!!e shipment of the new cr01), a great industry that of circular saws or rollers which tear the seed from the � - 36, when the required eonditions have been fulfilled, 
gives employment to thousands of men throu1!,'hout the fiber and blow them out into two sepitrate compart- without whieh authorization such goods cannot he 
country awakens into aetivity. The cotton is picked ments. Formerly all this cotton seed was praetically offered for sale. 
and haled on the farms seaHered throughout the cotton wasted; but now it adds ahout $50,000,000 annually 
belt, and an army of iJuyers appear there to solicit to the resources of the South. '1'0 every bale of 500 
trade for their houses. Fully five thousand of these pounds there are generally about 800 pounds of seed, 
buyers are often in the field� at once, trying to secure and a ton of this seed yields about thirty-five gallons of 
trade for their respective housps. 'fhe advance cou- oil, valued at forty to fifty cents per gallon. This part 
riel'S receive twenty-five eents per iJale eommission, and of the industry has sprung into existenee only in the 
a good buyer will sometimes seeure ten thousand or past ten years; but it is already an enormolls business. 
more bales for his house, making for himself the hand- In i88!J the export of cotton seed oil amounted to 
some salary of $2,500 for a few months' lahor. 6,250,000 gallons, and in the next year it reaelted 

The eotton is marked alld shipped generally to 14,324,000 gallons. In 1895 over 1,200,000 tons of cotton 
New Orleans, Galveston. Mohile, Sav1tnnah or Charles- seed were crushed and about 42, 000,000 gallons of oil 
ton, tbe five leading- cotton�reeeiving cities of the were obtained. Besides furnishing oil, the cotton seed, 
Union. The European tramp steamers visit these eot- after it has been crushed, supplies the cattle with good 
ton ports and load up direet for Europe. Many of food in the form of meal and cake, wbieh is claimed 
these tramps now earry ten and twelve thousand bales to be only a little less nourishing than corn. 
of cotton a year, and their size and capacity are increas- The cotton belt of the South has been greatly ex­
ing year by year. But the great bulk of the crop comes tended since slave days. 'fhen it was considered to be 
frolll the Southern ports to New York in the steamers only a narrow belt through Georgia, the Carolinas and 
of regular coast lines, which make most of their annual Virginia; but it now measures about 600,000 square 
profits in handling' the immense cotton crop. In re- miles. All of it is not by any means cultivated with 
!lent years K ew Orleans has tried to send most of its cot- eotton. Prouably not Illore than 20,000, 000 aeres are 
ton direct to Europe in regular steamers plying between eultivated with cotton in any one year, and sOllie 
that city and Liverpool; but New York will control years it has run less than half this number of acres. 
most of the trade fOJ' many years yet. Most of the The average yield of this immense territory is between 
transatlantic lines touch at New York, and they earry (j,00(),000 and !J,OOO,OOO bales. Texas leads all the other 
the cotton abroad at rates that are hard to outbid. States by nearly one-half, with Georgia and Mississippi 

Besides the army of cotton piekers, the new erop following in order. With an average crop of B,OOO,OOO 

gives employment to thousands of sailol's, captains of bales, we lead all other countries by far in cotton grow­
steamers and trading vessels, merchants and their ing. India is second, with ahout 3,000,000 to 4,000,000 
clerks, trllckmen in the city, and lightel'lllen and long- bales, and Ohina and Egypt corne next in order with 
sboremen, and many others. It is estimated that, he- less than 2, 000,000 bales each. The cotton area in these 
fore the cotton reaches the cotton factories, it has oth'er countries is being extended, however, and while 
given employment to nearly 300,000 people in Enrope the South will undoubtedly always control the mar­
and this country. In the South a good part of the kets of the world, she will suffer more or less from for­
cotton handling is done by negroes, who, picturesquely eign eompetition. 'Ve produce the hest cotton in the 
attired, load the ships with fleecy bales to the sound of world, and in no parts of the globe can our famous 
music and song. But when it reaches New York this Sea Island cotton be duplieated. This variety, Gossy­
pieturesque scene \'l1nishes. Large, able-bodied long- pium Barhadense, grows on the islands off the coast 
sharemen assemble at the ship's side in response to a of South Carolina and Georgia, and produces a fiber 
whistle, and begin to transfer the cotton frolll wharf to about one ineh longer than that of any other variety 
wharf or f!'Om steamer to lighter. These men reeeive grown in this or any other country. The Sea Island 
from fifty to seventy-fi \'e per cent higher wages than cotton is as fine and glossy as silk, and the English 
the ordinary freight railway handlers, and they earn spinners take nearly all that we can raise of this su-
from twenty to twenty-five cents an hour. perior grade. 

As most of the cotton reeeived in New York is in There have been many agencies at work to improve 
transit for Europe or New England, and very little is the eotton crop as well as to utilize the by-products; 
consumed here, there is of neeessity a great deal of but so far the only real advance has been made through 
transferring from wharf to wharf, and from vessel to the slow proce�s of superior cultivation and the illl­
vessel. Besides the longshoremen employed in this provement of plants by careful seleetion. Recently 
husiness, there are the truckmen and the owners and the newspapers gave curreney to a story of a marvelous 
crew of the lighters. The truckmen transfer the bales eotton plant introduced from Africa, which promised 
when the distanee is only a matter of a few hlocks, and to revolutionize the cotton industry of the world in a 
they ebarge about fifteen eents a hale. The lighter- year or two. This new cotton plant was described as 
men charge about the same. towering to the height of twenty feet, and producing a 

The lighters have greatly improved in recent years, great mass of downy balls that would increase the 
and they have labor-saving machinery for facilitating acreage enormously. But R. ,J. Redding, director of 
work. 'fhey are mostly owned by the big eotton-e:1r- the Georgia Experiment Station, diseounts the wonder­
rying eompanies; but some are the sale possessions of ful claims of the new variety, and adds: "The claim 
their captains or small lighter companies who operate that the variety of cotton helongs to a different genus 
two 01' three. The ordinary lighter earries from 1,000 cannot for a moment be allowed. It is not even of a 
to 1,500 bales at a time. The lighters ean draw up new species, but simply a variety of Gosspyium her­
alongside of a Southern steamer, and, by means of ma- haceum, and very probably of loeal (domestic) origin." 
chinery, bke the heavy bales from her hold and trans- Nevertheless, the cotton plant has been greatly im­
fer them to their deeks without Illuch trouble. The proved in the last half century through cultivation and 
crew of these lighters reeeive nLther less pay than the seleetion. Fifty years ago the old" peeler" variety of 
regular Iongshorelllen, but their labor is less onerous cotton was used entirely by the Southern planters. 
anrl wparying. The derricks do 1I10St of the lifting, This was a long jointed, stra1!,'gling variety, with COIl1-
while the men merely guide the swinging bales as they paratively few bolls to the stalk. The comparison be-

Failure to eomply with the requirements of these 
two articles will be punished by a fine of from $100 
to $200. 

It will therefore become neeessary for American manu-
facturers exporting medieinal compounds and speci­
fics to the Argentine Repuhlic to obtain the required 
permit from the Department of Public Health and to 
state the composition of the medieine on eaeh package. 
Full information eoncerning the further requirements 
for seeuring the above permit will he supplied upon 
application to the editors of this paper. 

...... ., 

CHANGES IN SWEDISH PATENT AND TRADE 
MARK LAWS. 

Under the present Swedish patent law, the publica­
tion of a printed eopy of a foreign patent becomes a 
bar to the allowanee of a Swedish application only 
when said applieation is filed more than 180 days after 
the date of publication. An amendment which will 
take effeet January 1, 18!J8, provides that an mvention 
will not be considered patentable if the application for 
a Swedish patent is filed after the issue of any printed 
publieation (including a printed patent copy) in any 
country. However, if an invention has been exhibited 
at an international exposition, any publication made 
simultaneously with the exhibiting of it, or thereafter, 
will form no bar to the allowanee of an applieation for 
patent, provided said application is [Jed within 180 
days after the invention has been exhibited. 

According to an amendment which took effect on 
Oetoher 1, 18!J7, trade marks Illay now be registered 
even when they consist of fancy designations, that is, 
words coined for the purpose of designating certain 
goods, provided such words do not indicate the origin, 
nature, intended use, aIllount or priee of the goods. 
Under the old law, words could be registered as trade 
marks only when printed in a distinctive style. 

• 1 •• • 

MULTIPLICATION OF EXPLOSIVES, 

The ingenuity that has been exhibited of late years 
in the diseovery and application of explosives for min­
ing purposes has really been remarkable, and not less 
so has been the growth of the trade in explosives dur­
ing the period of twenty years since the English act of 
1875 came into operation, says The Trade Journals 
Review. Not only has the nUlllber of factories more 
than doubled, but the number of persons employed in 
them is now over 10,000, which shows an inerease of 
nearly 3,000 even during the last ten years. This in­
crease follows naturally on the increase in the number 
of nitroglyeerine eompounds in the market and the in­
troduction of smokeless powdf'rs. Foul' new factories 
have been lieensed during the year lR!J5 and 113 sinee 
the aet caIlle into operation, or more tlmn double the 
num bel' of faetories existing at the paHsing of the aet. 
The nAt increase i;; 79 faetories, or an average of 3'95 
annually. While the number of factories in whieh 
gunpowder and nitrate mixtures may be made has re­
mained stationary during the twenty years, the num­
ber in which nitroglycerine compounds may be made 
has risen from one to nine, and whereas dynaIlllte was 
the only nitroglycerine compound produeed in 1876, 
there are now twelve sueh compounds licensed. The 
guncotton nitro-compounds, whieh inelude nearly all 
the smokeless powders, were nille in 1876, an(l are now 
twenty-nine. Similarly, the fulminate of mercury fa,c­
tories have increased from two to six. 
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AN IMPROVED CONCENTRATOR. 

We present herewith It view made from a photograph 
of a practical working concentrator, to facilitate the 
separation of the valuable particles of the precious me­
tals from the lighter materials and gangue. The im­

provement was recently patented by ·William M. Moore, 
of Empire, Col. , and was described in the SCIENTIFIC 
AlVIERICAN of September 11, but with the table sus­
pended by four links, two at each end, instead of by 

J titufifit �lUtritau. [OCTOBER 30, 1897. 
so arranged that a high speed is obtained when cutting II ceived $35,000 for "Rodney Stone," Mrs. Humphry 
the round portion of the axle, the speed being auto- Ward $40,000 for " Robert Elsmere," $80,000 each for 
matically reduced when the cut reaches the ob- , .. David Grieve" and "Marcella," $75,000 for " Sir 
long form near the mouth of the skein. When I George Tressady," and $15,000 for "Bessie Costrell." 
the end of the cut is reached the machine stops Ian Maclaren has made $35,000 out of "The Bonnie 
automatically, and by the opening of a split nut Briar Bush" and " Auld Lang Syne. "  Rider Haggard 
on the screw feed is self-released for the return of the still asks from $75 to $100 a column of 1, 500 words and 
carriage for the next cut. The axle to be operated will not write for less than $10,000. 
upon is held in the machine by self-centering jaws set The highest price ever paid for a novel is $200,000, 

which, the Pall Mall Gazette says, was 
handed over to Alphonse Daudet for his 
" Sapho. " Zola's first fourteen books 
netted him $220,000, and in twenty years 
he has made at least $375,000. Ruskin's 
sixty· four books bring him in $20,000 a 
year. Swinburne, who writes very lit­
tle, makes $5,000 a year by his poems. 
Browning, in his later years, drew $10,-
000 a year from the sale of his works, and 
Tennyson is said to have received $60,000 
a year from the Macmillans during the 
last years of his life. Mr. Moody is be­
lieved to have beaten all others, as more 
than $1,250,000 has been paid in royalties 
for his hymns. 

------- . .... . ---
Arsenical Wall Paper. 

a bail and a single link at each end. The 
latter construction, as shown in the ac­
companying illustration, has the advan­
tage of enabling the operator not only to 
more easily adjust the table to the desired 
inclination, but obviates the difficulty, 
heretofore a considerable one, of the tilt­
ing of the table, whereby one corner would 
be lower than another, thus causing an 
uneven flow over the table. It will be 
understood that regulated intermittent 
impUlses are given to the table, as a belt 
travels over it in the direction of its 
higher end, this belt consisting of carpet 
having a heayy pile. and its lower run 
passing through and depositing the con­
centrates in a wash box below, there being 
also on top of the belt aprons made of 
carpeting to prevent the material from 
getting under the belt. The material to 
be treated is fed through a trough with 
perforated bottom at the upper end of 
the table, where a perforated pipe dis-

MOORE'S CONCENTRATO!t FOR PLACER MINING OR STAMP MILLS. 

The fact that pigments containing 
arsenic are dangerous to the health is 
too widely known to require special 
mention. It has been especially found 

charges a spray which washes the lighter materials 
down the belt, to be dumped over on the ground. 
The wash box is constantly supplied with fresh water 
to insure a proper cleaning of the belt, and is readily 
removable as desired, as the concentrates acculIlulate. 

A MACHINE TO TURN THE ENDS OF WAGON 
AXLES. 

The accompanying illustration represents a highly 
efficient machine, designed for the use of wagon and 
truck builders, to turn the ends of wooden axles to the 
proper size and shape to fit the interior of either large 
or small cast iron or steel skeins. To do this work by 
hand has heretofore required the services of l:ikilled 
workmen, exercising especial care, in order to obtain 
accurate fitting and insure propel' dish and gather, 
while, with this machine, unskilled labor IlIay be em­
ployed and the work done at the rate of 200 axles in 
ten hours. The machine is manufactured by the De­
fiance Machine 'Yorks, of Defiance, Ohio and has a 
large and heavy frame or bed, to do away with all ten­
dency to twist or spring and insure exact movement of 
the working parts. The cutter bar, of heavy forged 
steel, has at its rear end a friction roller which tra­
verses the interior of the skein to be fitted, as shown at 
the right in the illustration, the opposite end of the 
bar being provided with an adjustable cutter. The 
cutter bar oscillates upon a heavy steel spindle turning 

by right and left hand screws, and a swinging screw 
clamp which can be moved out of the way when put­
ting in or taking out the axle, a novel device being Ilsed 
for securing the proper amount of gather without the 
use of a rule or any guesswork on the part of the 
operator. The skein at the other end of the machine 
is self-centered by adjustable jaws operated by cut 
gear and right and left hand screws, arranged to hold 
accurately skeins of any kind or size. 

When the skein and axle are placed in the machine, 
as shown in the engraving, the carriage carrying the 
cutter bar is moved backward, the friction roller at­
tached to the rear end of the bar moving rearward in 
the skein. By pressure on the pedal the friction clutch 
is then engaged, when the cutter bar revolves and feeds 
into the cut, the friction roller following the inside 
shape of the skein, which governs the path of the cut­
ter and turns the end of the axle to an exact dupli­
cate of any skein placed in the machine. The change 
of speed of the cutter in passing from the round to the 
oblong portion of the cut, the stopping of the machine 
and the opening of the feed nut, are all automatic, re­
quiring no attention on the part of the operator. The 
net weight of this machine is 6,000 pounds. 

,. ... � . 
Prices Paid to Modern Authors. 

Rudyard Kipling commands the highest price of any 
living author, according to the Pall Mall Gazette, 

that arsenical wall paper, hung in damp 
rooms, has frequently caused chronic cases of pobon­
ing in the occupants. There are two contrasting 
opinions as to the way this arsenic poisoning CO!lles 
about. Some thinl, that the dust which becomes 
separated from the paper through wiping or concus­
sion, as well as expansion and contraction, caused by 
changes in the temperature, is scattered about and 
enters the lungs of the occupants, thus giving rise to 
poisoning. According to the views of others, the 
health of the occupants of rooms provided with such 
arsenjcal wall paper is injured by arseniureted hydro­
gen gas, assuming that this is formed through the in­
fluence upon the arsenical substance of the paper of 
organisms which appear when the organic binding 
agents, such as paste, etc. , used for attaching the 
paper, become mouldy. 

To solve this question extensive researches have 
been made for the first time by Emmerling in the 
laboratory of the Berlin Unh'ersity, the results of 
which seem to confirm the correctness of the first­
mentioned opinion. It was shown that cultures of va­
rious bacterial, as well as several mould fungi, were not 
able to develop any trace of arseniureted hydrogen 
from arsenical substrates. Nor did this gas form when 
paper with paste and Schweinfurth's green, which is 
known to be highly arsenical, was exposed to lIloisture 
and became covered with an abundance of large mould 
fungi. It lIlay be assumed, therefore, that the first· 

AN AUTOMATIC WAGON AXLE SKEIN SETTING AND FITTING MACHINE. 

through its center, and which connects it with a circular which says that it paid $750 for each of his" Barrack mentioned opinion, which assigns the cause of the 
sleeve which revolves in large bearings mounted on a Room Ba.llads," and that" The Seven Seas" brought appearance of cases of chronic poisoning to the 
sliding carriage, the latter being fitted to the frame in him $11,000. He has received 50 cents a word for a pulverization of the coating of the wall paper, is 
heavy ways provided with gibs, and having a horizon- 10,000 word story. Anthony Hope charges $450 for a the correct one, unless still other conditions enter in 
tal adjustment by hand wheel. The cutter bar is 1'0- magazine story, reserving the copyright. Mr. Glad·· the matter, which may have a bearing on the ques­
tated by cut gearing and a double friction clutch, stone's price for a review is $1,000. Conan Doyle re- tion. 
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THE COLUMBIA CHAINLESS BICYCLE. 

It has been known for llIany llIonths to those wheel­
men who take an int8rest in the development of the 
bicycle that the oldest bicycle manufacturing firm in 
the United States was intending to commit itself to the 
chainless type of bieycle as its standard model for the 
year 1898. In the accompanying cuts we are enabled 
to present to our readers the me­
chanical details of the driving gear 
of the Columbia chainles3 bicycle 
and of the ingenious machine which 
has been specially designed for cut­
ting the epicycloidal teeth of the 
bevel gears. 

J t itutifit �mtritau. 
shaft and is well calculated to hold the crank axle, the 
countershaft and the rear hub in their proper relative 
alignment. The countershaft turns in two sets of 
ball bearings, one at each end, which are located im­
mediately to the rear of each bevel gear. The bear­
ings of the crank hanger and the rear hub are of the 
usual Columbia type. 

277 
bevel gears i n  a machine arises from the fact that the 
teeth for their full depth have to be evenly tapered 
throughout their length. The old machine-cut teeth 
were tapered at the point but not at the root, and it 
was only after a certain amount of wear that really 
good results were obtained in a new set of bevel gears. 

The Pope Manufacturing Company have had designed 
an ingenious machine with varions 
compound motions by which it is 
possible to cnt gears whose teeth 
shall have at every point a mathe­
matically exact taper. So perfect 
is the result that when· two such 
gears are run in contact, the fric­
tion is practically as small as after 
several months of wear. The gear 
cutter is also capable of giving the 
proper increase in the lateral dia­
meter of the teeth from the face 
toward the axis and producing the 
epicycloidal curve which enables 
the surfaces to meet and separate 
as the gear rotates with a rolling 
instead of a sliding contact. 

The intense interest of the riding 
public in the question of a chain­
less bicycle and the unquestioned 
trouble and expense that several 
leading manufacturers, both in 
Europe and America, have gone to 
in the endeavor to build a satisfac­
tory wheel of this type presuppose 
that there is morl' or less dissatis­
faction with the chain-driven wheel. 
This is due to the difficulty of keep­
ing the chain clAan and to the 
rapid wear (known as "stretching ") 
which takes place on the chain 
when it is put to continuous hard 
work. The stretching results in an 
alteration of the pitch line and a 
con seq uent increase of friction in 
running. .Moreover, there is a 
measure of objection to the lubri-

THE D RIVING GEAR OF THE COLUMBIA CHAINLESS BICYCLE. 

The accompanying illustration 
shows the gear cutting machine. 
The two cutters rotate in two rock­
ing heads, which are set at the 
proper angle corresponding to the 
desired taper of the teeth, and the 
gear is fastened to the inclined 
arbor of the miJiing machine. The 
arbor, with the attached gear, has 

cated chain, due to the soiling of the clothes, and, in The confidence of the Pope Manufacturing Company 
the case of lady riders, the catching and tearing of the in the possibilities of the chainless wheel was based 
costume. largely upon the excellent performance of the old 

On the other hand, the chainless wheel is free from League chainless, which made its appearance in Hart­
these objections. The driving gear is inclosed and is ford some four years ago. The failure of this wheel as 
as fully protected from the entrance of foreign sub- , a commercial venture was not due to the driving mech­
stances as the bearings themselves. Hence both the ' anism, but to the secondary features of weight. great 
gear and the rider are protected, the one from grit and w idth of tread and ungainly appearance. The smooth 
mud, the other from oil, graphite or other more or less running of the gear and its endurance were remarkable, 
greasy lubricants. Moreover, on the score of appear- and a local rider is credited with having made on one 
ance, the chainless wheel would naturally, on account of them sixty consecutive centuries in sixty consecutive 
of its compact parts, have everything in its favor. 'I'he days. The Pope Manufacturing Company secured 
only point upon which both the manufacturer and the possession of the patents. 
public were doubtful was the possi-
bility, first, of cutting bevel gears 
that would run with the smooth­
ness and silence absolutely neces­
sary for a bicycle ; and secondly, 
whether these gears could be mount­
ed in so light a construction as the 
frame of a bicycle with sufficient 
rigidity to insure their being kept 
in perfect alignment under the 
strain of daily service. 

a slight oscillating movement, 
which serves in combination with the action of the 
revolving cutters to give the proper cycloidal curve 
to the teeth. 'rhis Illotion is secured by means of a 
rack and pinion located beneath the table. The two 
rocking heads which hold the cutters are rigidly at­
tached to a common shaft, the center of which coin­
cides with the apex of the gear cone. It is the combi­
nation of these two motions, namely, the rocking of the 
gear cutters and the oscillation of the gear, that pro­
duces the mathematically perfect cycloidal teeth of 
these bevel gears. In order to cover the whole length 
of the tooth, the cutters are given a vertical travel of 
the required length. The cutting face of the cutters 

is given a fifteen degree slope. 
The stock is cut out of the gear 

blanks on one of the old type of 
gear cutters, and only the shaping 
and finishing are done on the new 
machine. 

The machines are completely au· 
tomatic. After the gear has been 
inserted the cutting of the teeth 
goes on automatically until the 
whole set has been completed. 

_ .•.• 
The Cyrus W. Field Collection. 

In our last issue we gave the de­
tai led construction of a chain less 
machine in wluch the distortion of 
the machine was provided for by 
the interposition of a double jc>int­
ed shaft for transmitting the mo­
tion from one pair of gears to the 
other. The chainless machine 
which is herewith shown relies 
upon the great strength of the ma­
terial and the special design and 
rigidity of the frallle for keeping 
the gears in alignment. Smooth­
ness of running is secured by the 
great care and special tools used in 
cutting the gears. The lines of the 
Colulllbia chainless are similar to 
those of the latest Columbias of 
this year. They have a head of 
medium height and 1/, drop :lrank 
hanger. The lllOSt apparent change 
is in the lower right rear fork and 
stay, which do not intersect at the 
bub, but are connected by a semi 
ci rcular arlll, which serves to sup­
port the lower right stay, in which 
is carried the countershaft which 
transfers the 1Il0tion from the 
crank axle driving gear to the gear 
on the rear hub. The end of the 
rear axle is held in a swinging arm 
which is bolted to the ends of the 
semicircular bridge aforementioned. 
The driving wheel is attached to 
the front axle in the position occu­
pied by the sprocket in the chain­
driven wheel, and this wheel and 

MACHINE FOR CUTTING THE BEVEL GEARS. 

The National Museum at W· ash­
ington has just received a collec­
tion which po�sesses extreme in­
terest to electrical people, says Tho 
Electrical ""Vorld. It comprises t h e  
private papers o f  Mr. Cyrus ...,V. 
Field relative to the laying of the 
Atlantic cable, cable dispatches 
first sent, objects with which he 
worked out the idea of laying the 
cable, and many other things of 
interest pertaining to the project. 
The correspondence and autograph 
copies of telegrams spnt by Mr. 
Field to the President of the United 
States and other prominent per­
sons are included. The globe, con­
structed by a London manufaetur­
er, on which MI'. Field traced the 
COllrse for the cab l e  to be laid from 
Newfoundland to Ireland, forms an 
intere�ting object of the collection.  
It is about a foot and a half in 
diam eter, on a stand, with a mag­
netic compass beneath, and shows 
many signs of hard usage. 'l'he 
journal kept by Mr. Field, and 
notes of deep sea soundings set 
down by him and officers of the 
Great Eastern, by which the cable 
was laid, are part of the collection. 
Mr. Field's private library, with al l 
the literature relating to the work 
of laying the cable, forms another 
part. There are also copies of medals 

the adjacent gear wheel on the countershaft are 
completely inclosed in the crank hanger, which has 
its right rear fork lug sufficiently enlarged to take 
the countershaft gear. The tube of the rear right 
fork is brazed into this lug and into the semicir­
cular bridge before mentioned, and this arrangement, 
combined with the bracing effect of the swinging arm, 
presents an exceptionally rigid s upport for the counter-

'l'hey have built many successive models of which the presented to him by Congress and the French govern­
one now put upon the market has given complete satis- ment, engrossed resolutions passed by bodies in this 
faction. We have spoken of the necessity of rigid country and in Europe, a cane from the wood of the Great 
framing and perfect alignment, but of even greater irn- Eastern, etc. Among the relics are cases containing sec­
portance is the necessity of cutting bevel gears that tions of the first Atlantic cable. The collection was the 
should be mechanically accurate if they are to work property of Mrs. Isabella Field Judson, of Dobbs Ferry, 
with the perfect silence and sIlloothness that charac- : N. Y. ,  who is a daughter of Mr. Field. The donation 
terize a first-class bicycle. The difficulty in cutting I was secured by Professor Watkins from Mrs. Judson. 
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Notes and Recipes. I present. Prof. Barnard announced, on October 20, 

·Waterproofing Leather.-A �rocess for waterproof- that he ha
.
d already disc?vered a third companio�l sta� 

ing leather has been patented m Germany. DIssolve to Vega with the great mstrument. He foun� It be 
beeHwax in benzine to saturation and heat the solu- cause the Yerkes telescope was more searchmg than 
tioa in a water bath, then add about one-tenth of any other in the world. 
spel" luaceti in a melted state. For use warm the mass • . , . 
aga i n  in a water bath and apply warm with a brush or 

SURVEYING FOR A RAILROAD TO THE YUKON 
a pen cil to the dry leather, which has likewise been 

VALLEY. 
su itably war med. 

The most formidable and best equipped expedition, 
N ew �Iode of Manufacturing Collodion. -According both in numbers and material, having for its obj ect 

to  a patented proceSH by Schlumberger, it consists in the exploration and development of the country at the 
dissolving the g uncotton i n  eth yl alcohol 01' methyl headwaters of the Yukon River, sailed from Puget 
alcohol, to which a smal l quantity of one of the follow- Sound on the 15th of the present month (October). The 
ing substances is added : Levulose acetic acid, oxalic company originated in Boston and included IIlen froIIl 
acid,  citric acid, tartaric acid, lactic acid, hydrochloric San Francisco and Seattle, and is backe(l by a capital 
acid, or their alkali salts or earth alkali salts or zinc of $200, 000, all paid . The expedition embarked in a 
salts soluble in alcohol, aldehydes of acetic acid and large steamer, chartered for the occasion, and is COIll­
benzoic acid or their acetates, ether of alcohol, with the posed of two divisions, one, comprising 45 men, includ­
above 'Jamed acids ; picric acid and salicylic acid, ing prospectors and others, for development and ex­
nitro-benzi ne, chinoline, pyridine, urea, glycocol . ploration ; and another, composed of engineers and 

Fast Black StalllPing Ink. -According to the PharIIl. subordinates, for reconnoitering and preliminary sur­
Zentrh. a fast black stamping color for l inen,  cotton �'ey of a railroad route from the mouth of C hilkat In­
and woolen fabrics is prepared as follows : Dissolve let t o  Fort Selkirk, on the Yu kon. 
five parts of  nitrate of silver in ten par:s  of spirits of Fort Selkirk i s  the objective point of both divisions, 
salam llloniac, and prepare another solution of five parts where the headquarters will  be penna,nently estab­
gum and seven parts soda in twelve parts water. .Mix 
both solutions  and heat carefully in a porcelain dish \ 
on the water bath until the liquid has become black. 
This will render the stamped signs visible at once, 
b ut the fastness will  ensue in the fiber only during the 
drying. This argentic stamping color is absol utely 
fast to washing and like wise to light. 

New Bism uth B l ue.-If a chloride of bisllluth solu­
tion is mixed with ferrocyanide of potassium, a yellow 
precipitate separates out, as repOl"ted b y  Fr. Faktor, in 
t he Ph. Post, wh ich receives a light green color on 
�haking or boili ng. After the addition of a few drops 
of n i tric acid or potassium chlorate, the color changes 
into dark green and later i nto dark blue. ·With this, 
vapors escape which betray hydrocyanic acid by the 
odor. In order to be certain that tbe bismuth b lue is a 
product of the air oxidation, the color was produced in 
the ab�ence of oxygen. The result was a green precipi­
tate, which only changed its color when it came into 
contact with the air, taking on the blue color first on 
the surface and later more and more i n  the interior. 
As an oxidizing medium, chlorate potassium or nitric 
acid has been fo und valuable. The blue precipitate 
produced in this manner was filtered, washed with hy­
drochloric acid and dried at 1000 C .  The dried precipi­
tate forms a powder whi?h

. 
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heating. Bismuth blue IS msolu b le III cold or bOIlIng 
water likewise in cold and diluted hydrochloric acid ; 
in str�ng hydrochloric acid it dissolves with a green 
color. In cold sulphuric acid it is insoluble, but is solu­
ble in the concentrated acid. Nitric acid does not 
dissolve it.  Diluted potash or soda lye changes the 
blue color into green .  AmTllonia changes the color into 
green- blue, if boiled long. In a cold soda solution the 
color does not change. When boiled, bisIlluth blue 
passes into solution. -N. Erf. u. Erf. 

Testing Vaseline. -According to the PharTll. Zeitung, 
proceed as follows : 2 grammes vaseline dissolved in 5 
graIllInes chloroform and agitated dilIgently with 10 c. 
cm. water are not changed by a drop of phenolphtalein 
solution ,  and show a strong red color upon the addition 
of a drop of one-tenth normal potash lye ; whereby, on 
the one han d, the absence of the alkali is proved, and on 
the other han d ,  absolute freedom from acid ; 10 grammes 
vaseline are heated with 10 grammes water in a water 
b ath one-q ll<1l'ter hour. After cooling, the decanted wa­
ter, which reacts entirely neutral and gives no reaction 
o n  s u l p hnric acid with chloride of bariulll, i s  evaporated 
on a watch glass, whereupon only an illlp:md erable resi­
duum remains.  Vaseline is made brown by sulph uric 
acid (98 per cent) in  the water bath. If a weaker acid 
(73 pel' cent) is used, no influence is  shown and the acid 
is only changed if  the preparation is imperfectly puri­
fied (technical vaseline). The best way to proceed is as 
follows : 1 0  graIllIlles vaseline are melted in a water 
bath and 50 drops of a 73 per cent sulphuric acid add­
ed. Now heat one-quarter hour in the water bath 
while stirring. In the case of pure vaseline the sul­
phuric acid is hardly changed. No d ark ring forms 
where the t wo zones touch when the acid is allowed to 
settle, nor is the acid dyed brown. Five gralllmes vase­
line are heated with i5 gralllmes carbonate of soda and 
25 grammes water in the water bath one-half hour, 
while stirri n g. After cooling, the aqueous solution i s  de­
canted and supersaturated with diluted hydrochloric 
acid. The liquid remains clear, i f  neither resins n or 
fatty acids were present. 

------------.�,.�--------
Dedication of the Yerkes Observatory. 

The Yerkes Observatory at ·Williams Bay, 'Vis. , was 
dedicated on October 21,  when Mr. Yerkes gave to 
President W. R. Harper the keys of the building 
which contained the great, telescope. The ceremonies 
covered two hours. ]\fr. Yerkes himself presented the 
gift, w hich is  valued at $350,000. Prof. James E. 
Keeler made the speech which marked the opening of 
the dedication exercises. Seven hundred persons were 

PROPOSED RAIL WAY TO THE KLONDIKE. 

l ished. T he surveying party will loeate, a� a �tartiu g 
point, at Klukwan, an Indian vi llage of 300 inhabi­
tants, at the head of Chilkat Inlet and lllouth of C h i l­
kat River. The equ ipment of the expedition is IllOst 
complete, and includes 150 head of eattie, 200 horses, 
feed for stock and 200 tons of stores, and every kno wn 
appliance for protection against the extreme cold of 
the region has been prov ided. The programme of the 
prospecti ng party after diselllbarking at Chilkat I n let, 
where deep water navigation exists, is  to follow the 
general route of the Dalton trail, as (l i reet as  possible, 
to Fort Selkirk, whieh will be reaehed, i f  the plans do 
not miscarry, early in Jan uary. Here headquarters 
will be established, and in the early sp ring prospecting 
parties will be sellt out for a thorough exploration of 
the country. It is believed that gold will be found all 
over the Yukon Valley and in the beds of the various 
streams emptying i n to that river. 

Ten skilled prospectors from Californ ia accompany 
the party and will head the divisions into which it will 
be divided in the early spring. Each man will be pro 
vided w ith all the implements, stores, etc. , necessary 
for rapid and effective work, and the whole will be un­
der the command of Capt . . J. E. Smith,  of San Fran­
cisco, a successful and experienced miner and prospec­
tor. The rank and file are men who are financially in­
terested in its success and have each en listed for a term 
of two years The entire plan is somewhat on the co­
operative principle, each one sharing in the good for-
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tune or otherwise of the undertaking in certain propor­
tion. The distance from Chilkat Inlet to Fort Selkirk 
is estimated at 300 miles. The country has been trav­
ersed by Indians and white hunters for years, and from 
the b est information available it is not thought that 
the impediments that are likely to be met will prove in­
surmountable. 

The party making the reconnaissance for a practica­
ble railway route will  make its western headquarters 
at the head of Chilkat Inlet. It consists of Col. W. C.  
Alberger, of San Francisco, who ranks hlgh as an engi­
neer and in the military profession, as consulting engi­
neer ; 'Valter J. Fogelstrolll , who achieved distinction in 
Peru and as an Arctic explorer, as chief engineer ; and 
A. 'V. Blake and A. B .  Shearer as assistants. In addi­
tion t wenty chain and tran sit men besides workers con ­
stitute the party. A force of natives will also be en­
gaged as paekers. It is the p u rpose of the engineers to 
survey all the kno w n  passes affording entrance into the 
Yukon Valley. The general features of the Chilkat, 
C h ilkoot, 'Vhite and other less known passes are 
fairl v well und erstood, but aceurate detail is wanting. 

It
'
is the con fident expectation of the party to dis­

cover a route i u to the Yukon Valley in every respect 
easier and more di rect with less elevation than those 
now know ll .  'V bite  explorers assert confidently that 
to the north of C h ilkat Pass (and the Indians say the 
�allle) the ran ge of llloun tains that skirt the whole 
western border of Alaska, froIll ]\fount St. Elias south­
ward , s i n k s  to a very low elevation, estimated at 2, 000 
feet, somewhere about this locality. 

An explorer who traveled through this part of the 
country in the last few months mapped out a route 
crossing two low ranges which, in  his opinion, offered 
a perfectly feasible ronte for a railroad. For a hun dred 
m i les along the Dalton trail the land is heavily tim­
bered, and spruce with trunks three feet in diameter 
are numerous. The grade is nowhere abrupt, and as 
far as known offers only ordinary difficulties to the 
engineer. 

Over the range and continuing through to Fort 
Selkirk the country is known to be level and easily tra­
versed. In summer it is said to be not unlike any 
prairIe country i n  appearance, abounding in succu­
lent grasses and rich in luxuriant flora. The distance 
to Fort Selkirk is  about 300 miles. Diversions from 
the Dalton trail are contemplated by the engineers, 
one from Hootchi ,  an Indian village about 100 miles 
from Fort Selkirk, to the Lewis River, down the N orden­
skiold Valley, striking the Lewis above Five Finger 
Rapids at the head of navigation, and another route 
following the Selwyn River to its j unction with the 
Yukon, 50 m iles below Fort Selkirk, avoiding rapids 
that are dangerous at low water. 

The engineers propose to reach Fort Selkirk as soon 
as possible, and believe that in three months' time they 
will be able to return with !Sufficient data to accurately 
determine the feasibility of a railroad to the Yu kon . 
They will be provided with all the apparatus for observ­
ing the meteorological conditions of the region and 
gatherin g  m uch other valuable information. 

. ' . '  . 

Tile Death of George M. Pulhnan. 

Mr. George M. Pullman, the well known car manu­
facturer, died at his home in Chieago on October 19 of 
heart trouble. George Mortimer Pullman, who in the 
old and !lew world is honored for the invention of the 
sleeping ear, which has greatly reduced the inevitable 
wearin ess and discomfort of railroad travel, was born 
i n  1831 at Brocton, N .  Y.,  where his father was a good 
lllechanic. 'fhe boy received a COlll I llon school educa­
tion and at fourteen entered a conntry store, which he 
left at the age of seventeen to learn the trade of cabinet 
llIaking.  T he wideni n g  of the Erie Canal soon after­
ward gave him the opportunity of securing the appoint­
ment of contractor for moving buildings along the 
canal. In 18i59 he removed to Chicago and engaged 
ill the raising of bui ldings, at which he was very suc­
cessful. Not long afterward Mr. Pullman fitted up two 
cars belongin g  to the Chicago and Alton Rai lroad with 
sleeping berths. T hese cars were liked and adm ired, 
but Mr. Pulllllan did not push the manu facture of 
sleeping ears u n t i l  18G3, and t h en he turned out his first 
regular sleepi ng ear, w l dch was nallled the " Pioneer. " 
The car cost him $18, 000. I II 18G7 the P u llman Palace 
Car Company was formed, with prominent railroadR in­
terested in it. Its original capital was $1,000,000, and is  
now in creased to $3G, 000,000, so that to-day it is  one of 
the most powerfu l  corporations of its  kind in the world. 
.Mr. Pullman w i ll a l ways be remembered b y  the step 
that he took when he planned to build a city on the 
dreary prairie o u t side of C h i eago. This was one of the 
most claring ventures which an American has ever un­
dertaken. The city was built at an expense of $8,000, -
000 and has now 12, 000 i nlmbitants, who are comforta­
bly housed in sanitary houses, and there is not a saloon, 
j ail or pauper in the territory. It has proved a wonder­
ful financial success. Mr. Pullman was a typical Ameri­
eau in ventor, possessing, as he did, the acute percep­
tion of what the public needed, anf! he had an inven­
tive mind which grasped everything that served his 
purpose. 
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THE HEAVENS FOR NOVEMBER. 

BY WILLIAM R. BROOKS, M.A. ,  F,R.A.S.  

The right ascension of the sun on November 1 is 14 
h. 28 m. 40 s.  and its declination south 14 deg. 41 m .  
15 s.  

The right ascension of the sun on November 30 is  
16 h.  28 Ill. 24 s.  a.nd its declination south 21 deg. 47 Ill. 
::I s.  

For se veral days in October the sun's disk has been 
quite clear from spots, but although in the minimum 
stage of sun spot activity, it will pay to keep watch 
for developments of, for the time, unusual character. 

MERCURY. 

Mercury is  Illorning star at the opening of the month. 
On Novernber 7, at 12 hours, however, Mercury comes 

into superior conj unction with the sun and changes 
to evening s tal·. 

On November 8, at 8 hours, l\fercury is at its descend­
ing node. 

On November 12, at 2 hours, Mercury is in conj unc­
tion with Mars, with Mercury 22 minutes of arc south 
of Mars. 

On November 16, at 7 hours, Mercury will be in con­
j unction with Uranus, when Mercury will be 1 deg. 4 m. 
south of Uranus. 

On November 18, at 1 hour, Mercury will be in aphe­
lion, or in that part of its orbit most distant from the 
sun. 

On the same date, at 7 hours, Mercury will be in con­
j unction with Saturn, when Mercury will be 2 deg. 54 
Ill. south of Saturn. 

A conj unction of Mercury and the moon occurs on 
Novem ber 24, at 8 h. 31 m. , when Mercury will be 2 
deg. north of the moon. 

T he right ascension of Mercury on the fifteenth of 
the month is  15 h. 42 III 11 s. and its declination south 
20 deg. 29 m. 8 s. 

VENUS. 

Venus is morning star, and is still the most brilliant 
object in the eastern morning sky. 

The interesting conj unction of Venus and Jupiter in 
October we trust was observed b y  many readers of 
these notes. The very marked brilliancy of Venus 
over its giant neigh bor was particularly striking. 

On November 6, at 11  h. , Venus arrives at its greatest 
heliocentric latitude north. 

On November 22, at 9 h. 29 m . ,  Ven us will be in con­
j nnction with the moon, when the planet will be 6 deg. 
39 m. north of the moon. 

O n  the first of the month Venus rises at 4 h. 23 m. 
and crOS5es the meridian at 10 h. 10 Ill. A. M. 

On the last of the month Venus rises at 5 h. 35 m. and 
crosses the meridian at 10 h. 34 Ill. A. M. 

The right ascension of Venus on the fifteenth day of 
the month i s  14 h. 4 m .  12 s.  and its declination south 
10 deg. 59 m. 18 s. 

MARS. 

Mars is evening star until November 21, on which 
d ate, at 7 hours, it comes into conjunction with the sun 
and changes to morning star. 

On N overnber 21, at 4 hours, Mars is  in conj unction 
w ith Uranus, when Mars will be 24 minutes of  arc south 
o f  Uranus. 

On N ovem bel' 24, at 4 h.  9 m. , Mars and the moon will 
be in  conj unction, with Mars 4 deg. 4 m. north of the 
moon. 

On November 27, at 1 hour, Mars will be in conj unc­
tion with Saturn, when Mars will be 2 deg. 2 Ill . south of 
Saturn. 

On the first of the month Mars crosses the meridian 
at 7 minutes past noon, and sets at 5 h. 8 m. P. M. 

On the last of the month Mars rises at 6 h. 56 Ill. A. M. 
and crosses the meridian at 11 h. 38 Ill. A. M. 

T he right ascension of Mars on the fifteenth day of 
the month is 15 h. 31 Ill. 18 s. and its declination south 
1!J deg. 13 m .  25 s. 

.JUPITER. 

Jupiter is lllorning star, and slowly cOllling into posi­
tion for telescopic observation, although still  at a rather 
low altitude at dawn. 

On November 20, at 10 h. 52 Ill. ,  Jupiter is in con­
j unction with the moon, with the planet 6 deg. 24 m. 
north of the moon. 

On the first of the month Jupiter rises at 3 h. 19 Ill . 
and crosses the meridian at 9 h. 20 Ill. A. ]\f. O n  the 
last of the month Jupiter rises at 1 h. 48 lll. and crosses 
the meridian at 7 h. 44 Ill . A. M. 

The right ascension of Jupiter on the fifteenth day 
of  the month is 12 h. 14 Ill . 37 s.  all d its declination 
south 0 deg. 20 m. 0 s. 

::lA'l' URN. 

Saturn is evening star throughout the greater part 
of the month . On ="Iovember 25, at 1 hour, Saturn COIIles 
into conj unction with the sun, and changes to morning 
star, b ut 's �oo near the sun to be visible. 

O� the first of t he month Sat.urn crosses t.he meridian 
at 1 h. 10 Ill. and sets at 6 h.  3 Ill. P.  1\1 . O n  the last of 
the month i t  rises about 2 0  llIinutes before t h e  s u n  and 
crosses the meridian at 11  h. 27 Ill. A. M. 

The righ t ascension of Saturn on the fifteenth day of 
the month is 16 h. 1 Ill. 43 s. and its declination south 
18 deg. 54 m. 22 s. 

J titUfif it juttritau. 
URANUS AND NEPTU NE. 

Uranus comes into conj unction with t·he sun on No­
vember 21, at 3 hours, and i s  therefore invisible. N ep­
tune is approaching opposition to the sun, but does not 
reach it in November. It is, however, well placed for 
telescopic observation before midnight. 

The right ascension of Neptune on the seventeenth 
day of the Illonth is 5 h. 24 m. 47 s. and its declination 
north 21 deg. 48 m. 20 s. , and changes its position very 
little throughout the month. 

ALGOL. 

Minima of the variable star Algol will occur as fol­
lows in Greenwich mean time : 

Hour. 
November 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 

9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 
15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

Minute. 
36 
14 
47 
30 

26 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 7 

Only alternate minima a re given above. Others 
may be found b y  using the interval 2 days 20 h. 49 m. 

S mith O bservatory, Geneva, N. Y. , October, 1897. 

Science Notes. 

Moscow, in honor of the medical congress j ust held 
there, gave $1, 000 for a prize to be awarded to some 
person who has done eminent service to medical 
science during this generation. On Prof. Virchow's 
motion, the fprize was given by the congress to Henri 
Dunant, founder of the Red Cross Society, who is liv­
ing in great poverty in S witzerland. 

Dr. Maragliano's serulll for pulmonary phthisis, 
whatever its composition may be, has been used for 
over a year by reputable Italian physieians with great 
success, according to the Lancet. Dr. De Renzi, for 
twenty-nine years professor of clinical medicin e in the 
Naples University, reports forty-four cases of cure by 
the serUIll in his hospital cases, while in pri vate prac­
tice, when the patients belong to better classes and are 
not so far advanced in the disease when they first 
come to the doctor, the results are mueh better. Dr. 
De Renzi has found no remedy for consumption su­
perior to this serum. 

The German papers record the death of Dr. Hans 
Hermann Julius Hager at the advanced age of eighty­
nine. In early life, after leaving school, he was four 
years as pupil in an " apotheke " in Salzwedel , and even 
during that period commenced the literary work by 
w hich he afterward became famous. In recognition of 
the merit of his various publications he was excused his 
assistant examination. On passing his qualifying ex­
amination he took a busines1! at Fraustadt, which he 
carried on with the assistance of a pupil for seventeen 
years. He then removed to Berlin and devoted him­
self entirely to scientific and literary pursuits, i n  con­
nection with pharmacy. The number of works he 
produced was very considerable, and several of them 
were translated into various languages. His services 
to the art were recognized not only in Germany,  but 
in other countries, and at the time of his death he 
was an honorary member of thirteen pharmaceutical 
societies. 

To facilitate the study of X rays, A. Imbert and H. 
Bertin-Sans had a special kind of " photometer " con­
structed by MM. Ducretet and Lej eune, which con­
sists essentially of a fluorescent screen over which is 
laid a coarse grating of lead wires and a prism of alulll­
inurn. When the X rays examined are feeble, they 
are only able to penetrate the thin end of the prislll, 
and no shadows of lead wires are visible on the screen 
except under the thin end. This happens when the 
vacuu m  tube is exhausted j ust enough to give X rays. 
As exhaustion proceeds lIlore lead wires become visible, 
and when the tube is on the point of becollling non­
conduct,ing the illumination over the whole of the 
screen is uniform, and the shadows stand out with 
equal sharpness. At this stage, in deed, aluminum 
becomes perfectly transparent to the rays, and so do 
the bones of the hand. This type of rays is parti­
cularly well suited for the radiography of the deeper 
seated anatomy. -Colllptes Rendus. 

The atomic weight of magnesiuIll has recently been 
redetermined with great care by Prof. Richards and 
Mr. Parker, of Harvard, am] an account of their results 
appears in the current numbers of the Proceedings of 
the American Academy of Sciences. The previous 
determinations of the atomic weight of this element 
showed a remarkable inconsistency until the year 1884, 
when Marignac recorded the results of a large number 
of close I v cOllcordant experiments pointing to the 
num ber 24 ·:W. The accuracy of this n llUlber has now 
been confirmed by �fessrs. Richards and Parker. T h e  
method selected, says Xature. was t h e  ana l ysis of mag­
nesium chloride. The salt was prepared, with great 
precautions, from the double magnesiuIll and am­
monium chloride by heating in a current of dry hydro­
gen chloride ; it was then transferred to a weighing 
tube, without the possibilitr of contact with moisture, 
and the chlorine precipitated by silver nitrate, either 
gravimetrically 01' voiumetl'ical ly, The results of four 
series of very concordant experiments give the number 
24 '362 as the atomic weight of magnesium when oxygen 
is taken as 16 '00 or 24'179 if oxygen be taken as 15 '88. 
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A SCOTTISH BUILT FERRY BOAT FOR NOVA SCOTIA. 

BY A. J. SINCLAIR. 

On Sunday morning, August 15, the new ferry boat 
Chebucto left Gourock Bay, Scotland, for Halifax. The 
vessel returned to Gourock Bay on the forenoon of 
August 23, having put back from sea owing to the stress 
of weather. She had proceeded three h undred miles on 
her journey when the captain deemed it advisable to 
put back, as the crew did not wish to go any further 
with the vessel, and, o wing to the bad weather and a 
prevailing adverse wind, he was justified in returnin g 
to the Clyde. 

The Dartmouth Ferry Commissioners. of Halifax, 
N ova Scotia, sent out offers toward the end of last 
veal' for the construction of a ferry steamer, and it was �fter keen competition with United States, Canadian, 
and other shipbuilders that Messrs. John Shearer & 
Son, Kelvinhaugh Slip Dock, Glasgow, secured the 
contract to build the vessel. The Chebucto is a vessel 
of about 600 ton s gross and is of a novel type. Both 
ends are alike, and at each end there is  a screw propel­
ler and rudder. The underwater body and ends of the 
vessel are vacht like in fineness. She was built for 
special goods and passenger ferry traffic bet ween Dart­
mouth and Halifax, Nova Scotia. 

She is of the following dimensions : O ver-all length, 
140 feet ; between perpendiculars, 125 feet ; breadth ex­
treme, 50 feet ; breadth moulded, 33 feet ; with a moulded 
depth of 13  feet 7 i nches. 'fhe lllain body is  construct­
ed of steel to Lloyds h ighest class, with heavy deck 
beams, supported by longitUdinal truss channel gird­
ers, each side of the vessel, for cart and carriage traffic. 
T hese beams are carried out in one length to extreme 
width of vessel, forming the sponson deck. The wings 
are part of the integral structure, being supported by the 
outward sweep of the ship's frame and shell plating. On 
these wings are two spacious houses, each about 100 feet 
long by 10� feet wide by 13 feet high, seated all round 
with handsome curve back settee chairs, divided by 
electroplated elbows, affording seating accommodation 
for 222 passengers. 

The woodwork of the house is a combination of cherry 
wood and yello w  pine. There are two tiers of windows 
in the sides, the upper tier being filled in with cathe­
dral glass. 

The ornament is very chaste, a fine effect being pro­
duced by the introduction of a light band of lincrusta 
of elegant floral festoon design. 

In the center of  the vessel a monitor's house is  built 
the whole length of the machinery space, for light and 
air to the engine room and access to the h urricane deck, 
the continuation of whieh to sides forms roofs of side 
houses. O n  the hurricane deck two pilot houses (one 
at each end) are placed, containing steering gear for 
each end of the ship. Extending over the hurricane 
deck and embracing pilot houses a light awning deck 
is fitted, shading a very commodIOUS arrangemen t of 
deck seats of elegant construction. A complete instal­
lation of electric lighting has been fitted throughout, 
the pendent electroliers being very handsome. The 
cabins are heated by a thorough system of steam radiat­
ors. The Chebucto is  rather a novel vessel, being of 
the three-decked American type, and there has befm 
nothing built in Britain like her before. In the ma­
chinery department the vessel is quite as novel. The 
engines were supplied by Messrs. McKie & Baxter, 
Copeland Works, Govan, Glasgow, and consist of two 
pairs of double compound surface condensing engines, 
the sizes of the cylinders being 12 and 24 inches in dia­
llIeter, with a p iston stroke of 18 inches. 

Stearn is supplied at a working pressure of 125 pounds 
by two Admiralty type boilers (each 7 feet 6 inches in 
diameter by 18 feet long), each having two of Fox's cor­
rugated furnaces. The boilers were supplied by Messrs. 
A. Nicholson & Company, Glasgow. There is an in­
stallation comprising five pumps, by the Blake & 
Knowles Steam Pump Works (Lilll ited), including a 
duplex independent air pump, the first of its kind 
which has been fitted to a vessel in Britain, a special 
form of feed pump, a donkey pump, a boiler circulat­
ing pump and a sanitary pump. Hancock's in spira tors 
are fitted for feeding the boilers and Hancoc k ej ectors 
for cleaning th e bil ges. The air pump d ischarges into 
a tank from which the feed draws through a filter, the 
speed of this pump bein g autolllat i cally controlled by 
a float. The exhaust steam for all the auxiliary en­
gines is carried to .the condenser, and t he feed water 
passes through a heater on its way to the boilers. 

The centrifnga.l circulat ing pump was made by 
Messrs. McKie & Baxter, is one of their " Challenge " 
patterns, and has a special balanced valve, the inven­
tion of Mr. Baxter. The engines are reversed by direct 
acting steam gear upon an entirely new principle, t l : e  
invention o f  M r .  Baxter and MI'. D. B.  Donald, o f  Fal­
mouth, and for which provisional protection has been 
secured. The boilers supply steam to an electric light 
engin e and to the heating appliances throughout the 
vessel. In all there are thirteen separate engines in 
the engine room. 

The Chebucto was launched at Glasgow on the 
30th of Ju ne, and it was not until the 1 2th of August* 

• The iIllll!tration sent shows her on the trIal trill day. 
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that she ran her official speed trial on the Firth 
of Clyde. On the invitation of Bailie John Shearer 
(senior partner of the firm that built the vessel) about 
fifty gentlemen accompanied the ferry steamer on her 
trial trip. She did two runs on the m easured mile at 
Skelmorlie with both screws working, and with the 
engines going 170 revolutions per minute and indicating 
400 horse power, she gave 
a mean speed of close upon 
10 knots, which is equal to 
l l ?i  mi les an hour, which, 
for a vessel of her class, is 
a thoroughly worthy per­
formance. 

After the trial, the Che­
b ucto proceeded up the 
river to Glasgow the same 
evening, where she took on 
board 200 tons of bunker 
coal and was m ade ready 
for the passage across the 
Atlantic, her fore and after 
ends b eing boarded in and 
all her wi ndows covered 
over with. planking. 

,. . . .. 

A GREAT PELICAN 
ROOKERY. 

RY 0,  F. HOLDER. 

J t itufifit �tuttitau. 
preparatory to swallowing, the gull reaches forward 
and snatches it from between the long mandibles and 
flies away with exultant cries. 

It has been supposed by many that the brown peli­
cans make their headq uarters in Lower California, 
coming north in the spring ; but during the past 
season the writE'r, during a cruise among the islands 

[OCTOBER 30, 1 8<)7. 
wings expanded. As the sound of the gun reached 
them the very ground seemed to rise, the b irds whirl­
ing slowly upward in great circles, then slowly settling 
again. 

The rookery, isolated and inaccessible. occupied 
probably four or five acres, where the birds seemed to 
be packed in ; and that it was an ancient one there was 

� l I 
every reason to believe. 
Here, in all probability, the 
young are reared in May. 
At the time of our visit, the 
middle of A u  g u  s t ,  the 
rookery appeared to be 
o c c u p i e d  by old birds 
a n d  two-thirds g r o w n  
young. 

The pelicans here nest 
on the ground, there being 
no trees of any kind on 
t h i s  wind-swept island. 
This is in direct contrast to 
the brown pelican of the 
Florida keys, at least in in­
stances 0 bserved by the wri­
ter, where the nests were 
in mangrove trees which 
were growing almost in the 
water. The n ests were of 
the crudest description, 
the eggs retaining t h eir  
position by virtue of good 
luck. 

It has always been some­
w hat of a lllystery w here 
the numerous brown peli­
cans, so COIlJ lllOn on the 
Southern Californian coast, 
make their headquarters. 
During t h e s u III I II e r  
months these lum bering 
birds, which bear so gro­
tesque a resemblance to 

A SCOTTISH BUILT FERRY BOAT }'OR NOVA SCOTIA. 

Not ten miles from the 
pelican rookery of Anacapa 
was seen a series of re­
markable caves, in the en­
trance of one of which was 
a shag rookery. This was 
discovered by the aid of 

some of the old pictures of t h e  dodo, come into the I off Santa Barbara County, found the rookery of these 
little bays alongshore and engage in a vigorous warfare birds. The islands which constitute the group are di­
upon the small fry-anchovies, herring, smelt and vided into two serie s-the Santa Catalina, off Los An­
young mackerel-which are found there i n  such vast geles County, lying, according to the chart, in what is 
quantities. called the Santa Catalina Channel . These islands in-

The pelicans are very tame am] pursue their avoca- clude San Clemente, Santa Catalina, San N icolas and 
tion within a few yards of vessels lying in the b ays. Santa Barbara. Seventy-five miles to the north 
T heir method of obtaining food is arduous in the ex- l ies the second division, comprising Santa Cruz, 
treme, and it is only by continual vigilance that they Santa Rosa, San Miguel and Anacapa. The latter is a 
make a living. In hunting for food they fly heavily, long, slender, rocky island,  rising from the water's 
twenty or thirty feet above the water, the long and edge to a mesa between one and two hu ndred feet in 
singular bill, from which depends a capacious pouch, height at the east end. The highest portion recalled 
pointing down ward, the small brown eyes on the watch the famous enchanted mesa, as it was evidently inac­
for the expectant school of fish. Should it appear, the cessible except by using ropes and a kite. 
bird apparently throws itself over, then plunges down- The island is divided into three distinct portions by 
ward, head first, with mandibles apart. The height the sea. The extreme end is flat, terminating in a pin­
of the dive carries th e bird in many instances com· nacle of rock, while through the center is  a lofty arch, 
pl etely out of sight beneath the water, from which it high and broad enough to admit the passage of a large 
rises in a few seconds, and if it has been so fortunate as yacht, through which the sea runs. The mesa was 
to engulf a sardine or several in its capacious mouth, it covered with birds, and as we ran near and fired the 
tosses them up, seemingly from the pouch, by throwing yacht's cannon there arose a cloud so vast that it fairly 
the bill aloft, then swallows t h e  morsels with self-con · colored the air. Every bird had a long bill, and it sud­
gratulatory wagging of the diminutive tail, suggestive I denly dawned upon us that here was the horne of the 
of its satisfaction. brown pel ican on the Southern California coast. The 

The capture of game is  not always a guaran tee of a great ledge of rock, flat on top, was colored white by 

A GREAT PELICAN ROuXERY. 

the odor some distance off. 
Upon approach ing, a relllarkable overhanging cliff 
was seen, the s um mit of which was possibly 500 feet 
above the water-a stupE'ndous pile of rock. Near the 
b ase it had been eaten away b y  the sea, leaving a 
series of rou gh shelves or ledges wh ich were occupied 
by shags, old and young. 

Leading directly into the cliff was a large cave, whose 
side entrance was also pre-empted by shags, who were, 
in the main, t wo-thirds grown.  

After some difficulty, the writer landed and climbed 
into this rookery. The nests were of kelp and other 
sea weed roughly thrown together, and strewn about on 
the rocks were numbers of young birds, some nearly de­
voured and others partly torn in pieces, showing that 
some animal preyed upon them. After a careful exam­
ination of the surrou ndings, the writer was forced to 
think that, half starved, the birds had preyed upon 
each other and that it was a case of a literal survival 
of the fittest. On the water in the cave floated num­
bers of dead young shags which had evidently fallen in, 
and unable to swim, had been drowned . Yet the young 
handled were strong and powerful and used their sharp 
beaks to good advantage. 

In the same cave an at tracti ve swallow with white mar­
king� was nesting, its ne�t bei n g  fas tened to t,llC walls. 

feast. The laughing gull ,  common in these waters, the guano of the birds, and was distinguishable five or They were made allllost entirely of the feathers of sea 
preys upon the pelican or robs it systematically six miles distant. As we approached, the side of th e b irds, covered on the outside with a light clay veneer 
whenever it  can. This it  accom plishes by alighting on cliff, which formed a slight angle, was seen to be covered which made them very heavy and also almost indistin­
the pelican's head or back as it rises, and as the clumsy with pelicans. They scrambled up the rocks from the guishable from the rock, this probably being the ob" 
bird attempts to arrange the morsel in its mouth lower portions, waddling with bills partly open and ject of the birds-an interesting- instance of protective 
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resemblance. The pelicans undoubtedly use the Ana­
capa rookery as a nesting place, spreading from here 
up and down the coast to visit the various feeding 
grounds. 

The great arch at Anacapa is of itself a notable ob­
j ect and well wort h y  a visit, being of large size and 
presenting a gra,nd and picturesque appearance from 
either side. It well 
illustrates t h e  llle­
thod of d i s  i n t e­
gration w h i c h is 
going on in these 
islands, wh ich are all 
honeycombed i n a 
III 0 s t rem arkable 
manner, presenting 
a series of marine 
caves which for size 
and interest have no 
counterpart in this 
country. 

'£he east point of 
Anacapa, 0 l' t h e  
pelican rookery, ori­
g i n  a I I  y had four 
arches where there 
is n o w  one. T hese 
gradual l y  were won 
a way until the top 
fell ill, divorcing the 
section from the is­
land, but preserving 
the III e s a  l i n  e or 
a l l gle exact. 

-*, .... �.----

J t itutifit !mtritau. 
were carried up. Upon the rock 01' the concrete piers 
brick piers were built up and capped with granite, and 
upon these were placed the footings for the columns. 
It is not n ecessary to enter into the general structural 
features of the buildings, as they are of the standard 
type COlllIllon to tall buildings of composite steel and 
masonry construction. There are some novel engineer-

28 r 
weight of the transverse walls above the ceiling three 
heavy steel trusses were thrown across from wall to 
wall. Each truss is 26 feet 8 inches deep and 51 feet 7 
inches long, and it is built into the wall which it carries. 

Another and even more remarkable structural feat 
was carri ed out above the great ballroom, which is sit­
uated at the western end of the b uilding. The room 

THE ASTORIA HOTEL, 
NEW YORK CITY. 

With the comple­
tion of the new As­
toria hotel, which 
adjoins and will be 
incorporated w i t  h 
the famous 'Waldorf 
hotel, this city can 
boast of possessing 
the largest and most 

WORK IN SUB·BASEMENT OF THE ASTORIA HOTEL. 

measures 85 feet by 
96 feet and extends 
in height through 
three stories. The 
two great trusses, of 
w hich we give illus­
trations, had to be 
made heavy enough 
to carry the concen­
trated load of the 
walls overhead, and 
as these walls ex­
tended t h 1' 0 u g h  
twel ve stories, t h e  
loads to be provided 
for were unusually 
heavy. Each truss 
measures 84 feet 9 
inches between the 
end p i e  l' s of the 
bottolll chord and is 
51 feet 3 inches deep, 
the top chord being 
at the level of,  and 
b u i 1 t i n t o , the 
f o u r t h  f l o o r  
above the ballroom 
ceiling. The lower 
c h 0 r d con�ists , , ' 
four rows of massi  \ 
eye bars 2-(6 inch,,;, 
thick by 12 inches 
deep, with 10 inch 
pins, the pins at the 
end posts being 12 
inches diameter. The 
lower half of the end 
posts is extremely 
heavy, being made 

sumptuous structure of its kind in either hemisphere. 
The Waldorf- Astoria, as the combined establishments 
will be called, covers a b lock of ground bounded by 
Thirty-third and Thirty-fourth Streets and Fifth 
A ven ue, j,he present entrance of the 'Valdorf being on 
the former s�reet, and the future main entrance of the 
combined hotel being in the center of the grand fa�ad e 
on Thirty-fourth Street. 

In its architectural features and general scheme of 
decoration the Astoria follows the lines of the Waldorf; 
but in its magnitude and in the engineering problems 
involved in its construction it far surpasses the older 
structure. The external t l'eatlllent follo ws the school 
of t h e G e l'  III a n 
Renaissance, which 
style also charact er­
izes much of the in­
terior, though most 
of the larger and more 
elaborate rooms are 
designea in the style 
of the Italian and 
French Renaissance. 

The exterior view 
of t h e  c o  III b i n  e d 
building, with its 
vast frontage of red 
sandstone extending 
for 200 feet on Fifth 
A venue and 335 feet 
on T h i l' t y-fourth 
Street, would be im­
posing for the front­
ag'e alone ; but when 
the eye f o l l o w s  
through its sixteen 
stories to the roof 
line 250 feet above 
the curb the effect is 
truly majestic. No 
such fa�ad e was ever 
planned, certainly 
none such was ever 
built, either in an­
cient, medieval , or 
llIodern times. 

ing features, however, which were necessitated by the 
great size and unobstructed view demanded for certain 
of the rooms, that call for special mention. The pro­
blem was to provide such rooms 011 the lower floors of 
the building and yet make provision for carrying the 
walls of the dozen or fourteen stories above them. 
The plan adopted was to erect massive steel trusses 
above the ceiling and incorporate them in the walls 
which they carried. There are two notable cases in 
which this has been done. The first occurs above the 
dining room, which is located bn the ground floor on 
the Fifth Aven ne front, and connects with the dining 
room of the Waldorf. The two rOOlllS will  be practi-
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up of 10%, by 29� inch webplates, two � inch by 
36 i nch covel' plates and 12 angles � inch by 4 inches 
by 6 inches. The two trusses are placed 14 feet 9 inches 
apart and they are connected by diagonal sway brac­
ing. When it is borne in mind that the whole of this 
trnsswork had to be so placed that it would lie within 
the plane of the walls, and its various members so dis­
posed that they would not interfere with the various 
corridors and halls of the upper rooms, the work re­
flects great credit upon the architect, Mr. H.  J. Harden­
berg, and the engineers, Messrs. Pnrdy and Henderson. 

Before leaving the structural feat ures we draw atten­
tion to the photograph showing the m assive girder, 7 

'£ h e foundations 
were in every case 
carried down to solid 
rock, the surface of 
which was found at " MUSIC " -BALLROOM CEILING BY E. H. BLASHFIELD. 

feet deep, which car­
ries the western end 
of the big trusses 
a b o  v e mentioned. 
The line of the col­
umns changes at the 
fourth floor, those 
above this level not 
coinciding with the 
columns beneath. In 
order to transfer the 
column loads a line 
of massive girders 
was i n  t l' 0 d u c e d 
which varies in depth 
from 4� feet to 7 
feet. '£he ends of the 
two big trusses rest 
upon this g i r d e 1' ,  
which receives one­
half of their load. 
The massive column 
seen below the gird­
er takes the greater 
part of this trans­
ferred load and is 
the heaviest in the 
whole building. The 
lower section of it 
carries a load of 5, -
400, 000 pou nds, and 
its weight for 30 feet 
of its l ength is 46, 980 
pounds. There are 
over 1 , 600 tons of 
plate girders in  the 
building, a n d  the 
total amount of steel 

depths varying from 
3 feet to 65 feet below the street level. As none cally thrown into one, making a vast hall 50 feet wide 
of the foundations were less than 35 feet b elow the by 200 feet long. There is a ro w of columns down each 
street level, a vast amount of rock excavation was side of the room, the columns standing 6 feet out 
necessary, and where the rock was found below the 35 from the walls. The remaining 38 feet of width is en­

foot line, the surface was leveled and concrete piers tirely unobstructed by columns, and to carry the "reat 

work is over 10,000 
tons. We are informed that this represents only one­
tenth of the cost of the building, -a remarkably low 
figure when we bear in mind the unusual problems 
involved in the construction. 

It h ail been the aim of the desi�ners of the Astoria to 
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make it something more than the conventiollal hotel. 
'1'h e  lIIanager, Mr. George C. Boldt, who has contri­
b uted so largely to the success of the 'Valdorf, has em­
bod ied his ideas in the arrangements, many of them 
l'lltirely novel, of rhe new building. He believes that 
whell a guest once enters the hotel he �hould be able 
:.0 find within its walls every pleasure and convenience 
Ji metropolitan life. H ence the Astoria contains a 
gTalld ballrooIll , a theater, a banqueting hal l ,  a full 
s u ite of rooms for wedding celebrations, lecture rooms, 
clubrooms, and even a hall furnished speciall y  fOl' 
meetings of secret sOCIeties ; anll upon the 
roof is a literal German spa where all  the 
best known m i neral waters of the world can 
be obtained, and where .the guests can look 
down upon the city frolll a promenade w hich 
is 90 feet wide, over 200 feet i n  length, and 
250 feet above the street level. 

J c itutific �tUtricau. 
height. The decorations are carried out in the style of 
the Hotel Soubise, built in Paris between the periods 
of Louis Quinze and Louis Seize. 

The general color scheme consists of a pleasing har­
mony of blue, gray, and gold .  At oll e  end is a Illusician'� 
gallery, and down the northern side are seven hand­
some French windows reaching from floor to ceiling. 
Here we are introduced to another notable American 
artist, Ed ward � i lllillons, who has enriched the penden· 
t i ve panels at the base of the curved ceiling and the 
four panels at either end of the room with character-
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roof buildings which house in the elevators, tanks, 
etc. These are decorated in a modified classical style 
and painted in Pompeiian red. Trellis work has been 
erected for the training of vines, and the whole will be 
beautified with palms, evergreens and flowers. 

'1'he heating and ventilating plant is clai med to be 
the most elaborate and costly installed in any existing 
building. '1'1::e fresh air is  sent through the building 
by five Sturtevant blo wers, one of 12 feet diameter of 
wheel and four of 10 foot wheel. '1'he exhausting is 
done by three 9 foot and t wo 8 foot blowers of the same 

type and by seven Blackman exhaust fans, 
varying i n  diameter of wheel from 3Yz feet 
to (l feet. 'rile total quantity of air moved 
each hour is 14, 000, 000 cubic feet and the 
fresh air shaft has a cross sectional area <,f 
150 sq ll are feet. The air is only moderately 
warmell , the heating being effected by radi­
ators i l l  each room. 

'1'he boiler plant consists of Babcock & 'Vil­
cox boilers aggregati ng some 3, 000 horse 
power. The electrical plant aggregates 2, 200 

horse power, and electricity is used for iight­
ing, vell tilating and elevator service. There 
are eightfen elevators in the house, i nclud­
ing those used for freight. 

The m ain e ntrance to th e Astoria is by a 
semicircular dri\-eway on the Thirty-fourth 
Street side. The entl"ance porch is carried 
on a series of handsome red sandstone col­
Ulllns, the floor is of asphalt and t h e  panels 
of the ceiling overhead are til led in w ith 
green til ing. To the east of the dl"ive w11,Y is 
the ladies' reception rOOlll , which llIeasures 
50 by 50 feet, and is finishe(l in Sienna mar­
ble, with Pompeii an red as the principal 
color in the decorations. '1'0 t he east of this 
is the main d in i n g  roOl ll ,  already referred to. 
This splendid hall is 50 feet wide b y  22 feet 
high and extends for 92 feet along t h e  Fifth 

Avenu e  end of the bUilding. The decoration 
is  in the styl e of the Italian Renaissance, and 
tile row of columns of the marble " of the 
lIlid night sun " o n  each side of the room, to­
gether with the richly carved pilasters, pro· 
duce a very imposing and dignified effect. 

DISTRIBUTING GIRDER UNDER BALLROOM TRUSSES. 

An idea of the size of the electric lighting 
instal lation ltlay be gathered from the fact 
that it  includes 7, 500 outlets which serve a 
total of 15, 000 l ights. The circuit wiring has 
been arranged with the obj ect of i n d ivi­
d u alizing each floor or portion of floor, and 

i ll sOlll e case� even si n gle rooms. The switch­
board is 50 feet long an d the power and 
lightiug circuits are separately provided for. 
The generating plant has a capacity of 1 . 300 

kilowatts. It is supplemented by a storage 

The walls are paneled in rose Pompadour silk and are 
enri ched w ith pain tings by C .  Y.  Turner, who painted 
the well known " Triumph of Manhattan. " Two of the 
figures are shown on our front page en grav i n g. I t  is 
the intention, ultimately, to remove the partition be­
tween this room and the dining room of the Waldorf, 
which adj oins it, and when this is  done the guests will 
have an unobstructed view throughout the whole 
length of 200 feet from Thirty-third Street to Thirty­
fourth Street. Passing from the dining room b y  the 
main corridor, one enters the " Garden Court of Palms. " 
This is s imilar to the well known palm garden in the 
Waldorf, but has considerably more height, as it rises 
through three stories of the building. The garde n  
measures 3 8  by 57 feet a n d  it  is crowned b y  a dome­
shaped roof of softly tinted glass. Thf) walls are fin ished 
in gray terra cotta and Pavonazzo marble and the gen­
eral style of the decoration is Italian. '1'hree sides of 
the court have galleries, with carved marble balus­
trad es, and it  is  connected with the palm garden at the 
Waldorf by three handsome archways. This room wil l  
also be used as  a dining hall. 

The main office of the building is located directly op­
posite the d rive way, and passing through this to the 
west, we find the men's reception roo III , the public  
b i l l i ard room and a bar and cafe. '1' he cafe is a hand­
wille room, measuring 40 by 95 feet ; the style is  that of 
the German Renaisbance, and it is finis  bed in En glish oak 
w i t h  Flemish decoration. The floor above, at the west­
ern end of the building, is occupied by 
the great ballroom, which is certainly 
the most spectacular feature of this 
vast building. Its dimensions, if  we 
include the promenade, are 82 by 95 

feet. It is three stories high, and the 
clear distance from floor to ceiling is 
40 feet. The style is  Louis Quatorze. 
At the end it has a stage with a full 
proscenium, and a seating capacity 
for an orchestra of 100. The stage i s  
removable, a n d  can b e  taken away at 
brief notice. 'l'here are two tiers of 
boxes, capable of seating 2iiO people, 
and the floor has seatmg capacity for 
1 , 100 people. '1' he state boxes face the 
stage and form the center of the tiers. 
T he appearance of t h is room w i l l  be 
extremely gorgeous ; i vory and rose, 
rich gild i n g  and hangings of  el"illlson 
plush are the preva i l i n g  fashion of the 
decorations. T h e  cllOice�t arti stic fea­
ture of t h e  ballroom is t i le  beautiful 
cei l i n g, w hich has been pai nted by the 
d i�tinguished artist Mr. E. H. Blashfield. 
T w o  large groups of figures, grouped 
w i th the happy effect w hich charac­
terizes his work, represent respecti vely 
lHu sic and the Dance. T here are over 
forty figures in the com position, all of 

i s t i c  paiutings represeuting the twelve Illonths of the 
year and the four seasons. '1'his room with its many 
mural paintings is  as striking i n  its way as the great 
ballroom itself, and it rivals in chaste beauty the 
famous rooms in the palaces of France and Italy. 

A door in the east end of the Astor Gallery leads to 
the • .  Myrtle room , "  designed i n  t h e  Louis Seize style, 
and furnished in delicate greell and white. Th i s, as its 
naJlle indicates, is inten ded for wedding celebrations.  
East of this is the east foyer, 25 by 55 feet, fi n ished in 
Caen stone, and beyond this is the east parlor, 32 by 36 

feet, rococo in style, with panels of yellow brocade. 
Ret urning to the west, one finds opposite the Astor 
Gallery the Colonial dining room, 40 by 45 feet, fi n i shed 

i ll cri lw;on and w hite. To the west again is the ball­
roOI11 foyer, 88 feet square, standing at the head of the 
handsollle ballrooJll stai rcase, with its steps and rails 
of Sienna marble. 

From the third to the thirteenth floor are the bed­
rooms and suites of apartments. N early all  of the 
former ha\'e a private bathroom, and the suites with 
their private entrance halls and lIlany appointments of 
convenience anLl luxury are among the finest in exist­
e n ce. On the fourteenth floor is the cl u b  foyer snugl y 
upho lstered in leather, w ith a billiard room containing 
one Englis h and five American tab les. On the Fifth 
Avenue side of this floor is a lecture room with a stage, 
on which is a range and stove for use in lectures on 
cooking. '1'he western end of the fifteenth floor is  

UPPER HALF OF BALLROOM TRUSSES. 

w hich are a bove l i fe s ize ,  and the eentral figure in Ltaken np by the great .. Sun Parlor, " a large hall with 
each group is about eigh t teet from h ead to toe. O n  the I an arched and glass-covered roof, furnished with 
same floor and at the eastern end of the 'l'hirty-fourth \Vakefield rattan furniture and shaded by palms and 
Street side is  a ban quet hall, known as the Astor Gal- hanging curtains. 
lery. This is an exceeLlingly beautiful room ,  measur- The roof garden, already referred to, has received 
ing 37 feet by 102 feet, and two stories, or 26 feet, in artistic treatment in the embellishing of the vario us 

battery giving sufficient reserve to cover all 
possible emergencies. The generators aione can carry 
a load equivalent to from 20, 000 to 25, 000 sixteen candle 
power lights and the storage battery . i ncreases the 
capacity about 50 per cent. The plant includes four 
Corliss engines, each direct connected to a 250 k ilowatt 
generator, and two engines driving two 100 kilowatt 
generators. O ne-third of the current generated is used 
to drive the electric motors, which operate the ele va­
tors, ventilators, laundry machinery, and other plant 
i n  various parts of the bUilding. 

The equipment of electric signals, annunciator bells, 
telephones, etc. , is one of the most, if  not t h e  most, 
elaborate in the world. The circuits have been de­
signed with the idea of subdividing each floor into 
" Llistricts, "  each of which has its local station. T hese 
stations are " interconnected " by trunk lines, and they 
are al:;o connected with the main central or operating 
station, which is located on the mezzanine floor. Here 
the trunk lines converge from all directions. At each 
floor the lines also converge to a local or floor office. 
At each local office there are several hundred lines, and 
the num ber of l ines that converge at the main central 
office aggregates some four thousand. The connections 
are such that a cal l from any room is recorded at both 
the local floor office and the main central station on the 
mezzanine floor. 

\Vith this notice of the electric and telephone ar­
rangements we must close our description of this SU lllP­
tuous hostelry. Enough has been said to give some im-

pression of the vast i nternal construc­
tion and economy of a building which 
can entertain and amuse the occupants 
of the thirteen hundred roollls of the 
greatest hotel in existence. 

FOI' the i n formation upon which the 
article is based we are indebted to the 
courtesy of the architect, Mr. H. J. 
Harden berg, of New York. 

... . ... 

Unusual Surgical Operation. 

A remarkable surgical operation has 
been performed upon Adrian D eher­
toghe, a machinist, of San Francisco. 
Fifteen yards of sil ver wire, as l arge 
around as an ordinary h ypodermic nee­
dle, have been introd uced into and 
coiled within his aorta-the arterial 
channel leading direct ly from the heart. 
T h ose forty-five feet of wire have been 
in there for three months an d ,  surgeon s  
say, have sayed h i s  life. T hey were 
inserted at a time when death seemed 
certain-complications resulting from 
a severely injured aorta, the pat i ent's 
trou ble being an aneurism or saculated 

tumor of the arterial wall .  I ts devel-
opment to a rupture of the aorta was 
only a q uestion of time, with instant 

death as the resu lt, says The Mining and Scientific 
Press. The wire was introduced into the distended or 
abnorma l sac formed in the aorta, in order part ly 
to fill it and form there a clot that would i n  time 
contract and be there a bsorbed, there by restoring the 
channel to its lIormal formation. 
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" MAGIC FLOWERS." *  

A trick that has contributed much toward making 
one of our leading magicians such a favorite with the 
fai r  sex is  one in which a bush filled with gen u ine 
rosebuds is  caused to grow in a previously exami ned 
pot that contained nothing but a slllall quantity of 
white sand. 

The performer now steps to the second stand and I frame that the wheels may be brought closer together, 
covers the flower pot on it with the cone. As soon as I and t hereby the gage reduced, or t hey Illay be spreaci 
the pot is covered, he slips off the small hook support- j for a wider gage, as the situation may require. 
ing the rosebush, which d rops into the pot. The weight The barney does not stand on the same track as thE 
of the lead base keeps it in position while the cones are passenger car, but on a track located within a sloping 
being removed. trench, and this track is considerably narrower than 

After the bush is produced, the- flowers are cut and 
d ist ributed to the ladies, and by lllany recipients of 
the mag:cian's favors these b uds are looked upon as 
a prod uction of fai ry land. For lllany years this trick 
has occupied a prominent position on the programme 
of the magician in q uestion , and mystifies the audi­
e nce as m uch to-day as ever ; thus proving how well 
Illagicians keep t h e i r  secrets from the public. The 
trick is not a difficult one b y  any means,  yet,  regardless 
of its simplicity and the ease with which it may be 
perfo rmed, the florist would fi n d  it anyth ing but an 
pconomical met hod of raising roses, as a per usal of the 
fol lowing will show. 

"\Vhen the perforlller removes the cone-or cones, we the track on the incline, and also on the ground level  
sho uld now say, as we have two now in place of one,  upon which the passenger car stands. At the point where 
although this fact is u n k nown to the audience-he the slope begins th ere is a switch, b y  Illeans of which 

O n  the stage are seen two stands with metal feet, and 
with long, rich d rapery trimmed with gol d  frin ge. O n  
each o f  t h e  stallds is a miniature stand on which are 
fl ower pots. 

The magician passes the pots for inspc'ction , then 
p laces them on the stands, and plants It few flower 
seeds i n  each pot. A large cone, ope n at both ends, i 
is shown and can be caref ully exalllined. One of the 
pots is  co vered for a !llOment with the cone, and on its 
removal a green sprig is seen protrud i ng froll! the sand, 
the seed having spro n ted, so the magician says. Now 
the second pot is covered for a moment with the cone, 
on the removal of w hich a large rosebush i s  seen in 
the pot, a mass of full- blown roses and buds. 'fhe 
first pot is  again covered for a moment with the cone, 
and when uncovered a second rosebush is seen, equally 
as full of roses as the other. The cone is once again 
shown to be empty. 

THE MYSTERY EXPLAINED. 

A small basket or tray is now brought forward, 011 passes it down behind the stalld ,  O \'er t h e  con ce�led 
wh ich the roses and buds are placed as the performer t h ird cone, pickiu g' it up with the secoll d I'Osebush in­
c uts them from the bushes, after which they are dis- side. He now returns to the fi rst stand ,  covers the pot, 
trib uted to the ladies. an d ,  by slipping' off the hook holding the rosebush in 

The stands are not what they appeal'. as the drapery position and removing the calle or cones properlv from 
does n ot extend entirely around thelll, but quite a the pot, shows the second rosebush .  H� now tU�';l S the 
space at the back of the stands is open. There is a large cone so the audience can see through it, and as 
small shelf attached to the stand leg, neal' the bottom the upper and lower edge of each cone is blackened, 
of the drapery. Three cones are used, of which the there is no danger of the inside cones being seen. The 
audience see but one. rear of the stand tops are some thing of a crescent shape 

The rosebu shes are merely stumps to which are to facilitate the passing of the largf> cone down behind 
attached a base of sheet lead, cut of such a size as to the stand in a graceful manner. 
fit nicely in the flower pots, resting on the sand. 'fa -----OO.H-. �.�I ..... --------

the stump the genuine roses are attached b y  tying 'ril e Oldest I nclined Planc HaHway in tllc 

with thread. "\Vhen the b u shes are prepared they are 'VorId. 

suspended inside of cones, by means of a stout cord The oldest i nclined plane railway in America, and 
that is fastened to the StUlllp b y  one end and to the probably the oldest in the world, engaged in the trans­
other end of which is attached a smal l hook, which portation of passengers, is the Mount Pisgah plane, 
hook is slipped over the edge of the upper opening of near Mauch Chunk, in  the Lehigh Valley, Pa. One of 
the cone. "\Vhen the bushes are pl aced in the cones, the peculiarities of this place is that the ropes are not 
these cones are placed on the shelves at the back of the hitched to th e passenger car, but to a special car or 
stands. Reference to the second engraving will make I truck, known in the anthracite region by the name 
the arrangement of the shelf, 
back of stand and position of 
concealed cone plain to all. 
There is a variance in the 
size of the cones. The cone 
shown to the audience is 
slightly larger than the cone 
t h at is behind the first stand, 
and the cone behind the 
second stand is a fraction 
smaller than either of the 
others. Thus the cones will 
fit snugly one in the other, 
in the order named. 

After the performer h as 
shown the pots, planted the 
seed and placed the pots on 
t h e  small stands, which are 
u sed to convince the specta­
tal'S that there is no connec­
tion betweE'll the pot and the 
large stand, he shows the 
large cone, which is  nicely 
decorated, and covers the top 
of the pot on the first stand, 
as he says, to shut out the 
l ight that the seed lllay ger­
minate. Bet ween the fingers 
of the hand holding the cone 
he has concealed a slllall m etal 
sh ape, painted green,  w h ich 
he drops through the cone 
into the pot. In a 1l10111ellt 
he removes the cone frolll MAGIC FLOWERS. 

the wheels of the barney are adj usted to suit the gage 
of one or the other of the tracks upon which it is to 
enter. 

·When the barney descends into the trench to a 
depth where it disappears bel o w  the ground level, the 
passenger car is free to move back froIll the inclined 
plane. 'fhe purpose of this arran gement is to avoid the 
necessity of perlllanently hitching the rope to the pas­
sen ger car, because this latter is not only to travel on 
this plane, but to conti nue its j ourney on two other 
planes, all of which. combined with several gravity 
inclines, constitute a circuit by which the tourist 
travels o ver three inclines and three intervening slight 
down grades.-Sallluel  Diescher, in Cassier's Maga-

I zine. 
-----.�� . .. �----------

'rhe Geog'ral)hical Society's Neur HOlDe. 

There are lllany of the cultured residents of New 
York who are not aware of the scope and functions of  
the American Geographical Society, yet  for half  a 
century its pmetical enterprise and scientific influences 
have been felt in all lands and seas of  the wnrld. Its 
officers and t he men who have had its assistance 

I and hospitality include some of the most illustrious 
nallles i n  the Illodern history of discovery, from H u m ­
boldt to  Stanley, and now this society is about to 
e n  te l' upon a n ew era with a fund for a plot and bnild i n g'  
w bic;h reaches nearly $400. 000. A decision i s  soon t o  
be reached a s  to a site, and the form o f  structure \\" i l l  
b e  determined upon. It is considered desirab le that 
ex· Chief Justice C.  P. Da.ly, who has been president of 
the Society for th irty-three years, shall preside over 
the completed structure. The money for the site was 
largely amassed through his efforts. Like IIlany 
societies, it started with a h umble beginning in the old 
U niversity building in \Vashington Square, its founder 
being William H. Coventry Wad d ell. Its first presi­
dent was the historian George Bancroft. The encour­
agement of the Society was soon sought by explorers 
like Dr. H ayes, Du Chaillu, Dr. Kane and Captain 
Hall. Dr. Francis Hawkes succeeded Mr. Bancroft as 
president, who was followed in turn by Henry Grinnell,  
who defrayed the expenses of Dr. H ayes to the Arctic 
regions. ThE' Society was OIl the point of dissolution 
when Judge Daly was elected president and Peter Coo­
per was induced to give the Society space in Cooper 
I nstitute for a meeting room and a library. The pre­
sent house of the Society, 11 'Vest Twenty-ninth Street, 

was bought in 1875_ S i n ce then, by bequests, by sur­
plus revenues above expenses and by the acquisition 
of the Union Home and School property on the North 

River, the Society's assets can 
be placed at $400, 000. 

l'11e collections in the Heo · 
graph ical Society's house are 
most interesting and include 
a large map which was spread 
before the commissions whic h  
s igned t h e  treaty of peace 
between the Colonies and 
Great Britain in 1 783 at Ghent.  

The new strncture will  pro­
bably incl ude an auditoriulll 
with a seating capacity of 
800. This part of the structnre 
will be below the street level. 
Above on the next floor w i l l  
b e  t h e  l ibrary with am p le 
accolll lllodation for ch arts, 
maps, curios and other col­
lections. Above will  be the 
classified roOlll S set apart for 
maps and ch arts.  On t h e  top 
floor suitable provision fOl' 
club, dining and other social 
feature� wi l l  be  Illade. 

------.�.�.�.�----­
Jl f:able to Iceland. 

At its las t session, the Ice­
lan d ic Parliament decided to 
accept t h e  offer of the Hreat 
Northern Telegraph Com­
pany in  Copenhagen to lay 
a submarine cable to Icelan d 
from the north of Scotland 

over the pot, and in a most 
n atural manner passes i t  down behind the stan d and 
over the concealed COll e ('o n taining the rosebush,  and 
carries this COlle a \\'a�' i n side of the larger one. At the 
same moment he picks u p  the flower pot an d carries it 
down and shows the green spro u t  in t h e  sand . 

* Copyrh ,hted, 1897, by Munn & Company. From " Magic : Oltage Illu­
sions and Scientific Diversions, including Trick Photography." Just 
pnblished by Munn & Company. 

via the Faroe Islands. The 
" harney. " This truck acts as a pushel '  against the pas- Icelandie Pal'l iallle ! l t  grants an annual subsidy of 
sen ger cal'. It is on the l o wer side of the cal', and t h us, 35, 000 kroner for twenty yeal ·S .  The Danish govern­
when the hoisting mac h i n ery IS brought into action, ltJent has promised ample fin ancial help and active co­
the barney j, p u l led. up, and in turn pushes the car operation in the scheme. It is estimated that the 
ahead . There is a pecu liar arrangement on this bar- eable can be laid early n ext S UlllIller in six weeks. 
ney that should be mentioned, !lamely, instead of two The great trading and fis h i ng industries of Iceland 
axles, it  has foul' half axles, each with a wheel mounted wil l uudoubtedly be benefited by the cable, and 
on it, and these axles are so attached to tho tl'uck , lli()teoro:0�i;;b (lxe lookiag forward to it with delight. 
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RECENTLY PATENTED INVENTIONS. 

E n 2' i n eering. 

STEAM ENGIXE PISTON.-Charles G. 
I proper drying and cnring of cheese with a minimnm of 

hand labor. 

Miscellaneons. 

TYPEWRITING MACHINE. - John C .  
Evans,  Union, Canada. T o  prevent all leakage o f  steam 
past the piston packing and lessen the friction of the 
packing rings on the cylinder wall is the object of this Landis, Middletown, Pa. This is a machine with which 
i nvention, according to which the piston is provided with any convenient number of letters may be printed by press. 

n device for expanding and releasing each of the packing ing a single key, accnrate spacing being effected whether 
ril1g's, followers on each face of the piston being fitted to one, two or more letters are printed at one stroke of the 
slide longitudinally and being rigidly connected with key. The machine has supplementary type bars, each 
" ach other, the follower on one side being rigidly con· having a multiple number of ype characters, designed 
nected with the expausion and releasing device on the to enable the operator to more rearlily attain a high 
uther side, while a device limits the .E!litling l110tioll of F-peed, there being also an automatic return of the car· 
each follower. flage after a line has been written, the speed of the 

carriage during its return being fully under the con-
l\lARIXE VESSEL. - Gil Es pi n a, Cara· trol of the operator. The platen is automatical ly 

cas, Venezuela. Hinged centrally to the bottom of the turned during such return movement, to change to the 
hull of this vessel is a keel adapted to swing laterally next line, the space between lines being conveniently 
,,,hen the vessel rolls, there being operatively C01lDeete4. ' regulated. 
to the swinging keel a transycrse wal king beam arranged C ASH REGISTER. _ 'Vi I lia m J. E n � ­t o  Rwing vertically, and this ,val king heam actuating a wort il, Erie, Pa. This cash register is adapted to all propelling mechanism cOllI,rising two swinging pac.ldJe c1ass€s of mercantile service, and embodies a register frames at the sides of the vessel, transverse paddles being to show the amount of each individual purchase pivoted to the frarne�. The vessel is also provided with and a recorder to show the sum of all the purchases. masts and sails,  and the keel may be raised laterally and Key leyers are provided to actuate the register and rc held in horizontal position, as may be necessary in passing corder, and the cash drawer is projected outward auto­over bars and other shallow places. mati cally npon the manipulatiou of any one of the key 

U ai l w a y  A I' p l i a n (' e s .  

levers. rrhc machine having, therefore, al l t h e  advan­
tageous elements of the present high·priced apparatus, 
has over them the superiority of extreme simplicity and FLUID PRESSU R E  B RAKE. - H er bert S.  

Smith, San Jose. Cal. This iEl  a \levicc of silnple con- consequent cheapness. 
struction, entirely dispensing " ith the triple YOlve, and VEHICLE SHAFT COUPLING. -\V i I l iam 
enabling the engineer to release the ,vhole or any lJortion A. Jackman, Cheyenne, Wyoming. This invention pro­
of the fluid in the train pipe while still having the initial vides a coupling whereby the forwHrd section of the 
force to apply the brakes, for which the live fluid in the shaft may be readily and conveniently detached from or 
auxiliary reservoir is used over and over again, the pcr- attached to a rear Flection, or a pole may be Sll bstitutcd 
manent charge in the auxiliary reservoir retaining its ini- for shafts. The rear section is fanned with a sock.et in 
tial pressure. 'l'he brakes arc automatically applied in which enters a tongue formed on the forward section, a 
case the train breaks in part, and the engineer has full leck nut being held to travel in the rear section and into 
control for releasing any portion of the brake force he the tongue. When the sections have been connected, 
may desire, retaining sufficient pressure to regulate his rate i the joints are practIcally imperceptible, and the shaft 
of speed without the use of the retaining preES1lre valve ! presents the ordinary oULward appearance. 
attached to the triple valve now generally in use. The 
LisE,mg sound heard on releasing brakes of the present 
systems is also avoided, there being no discharge of air 
under the car. 

D OOR C HECK . - Franklin C. Fishel', 
Cascade, Col. Devices for keeping the door or gate 
closed or for holdin!>; it open are emhodied in  this inven· 
tion, according to which two members arc employed, one 
formed of a curved steel or other spring plate, one end 

E l e c t l·i('al.  of which is adapted to engage the second memoer, 
1'ROLLEY. -George K. S h ryol'k, Joh n s· which is formed of a plate bent to have a round side, 

town, Fa.  According to this invention two arched with or without a shoulder or plane portion to be e11_ 
spring arms extend up from the ends of the car, making I gaged by the free end of the spring plate. The device 
a telescopic connection at the top, whereby the arch may is designed to afford a superior latch for doors and gates 
be depressed, and on the extremity of one of the arms is of ail classes. 
carried a trolley made of spring steel and carrying three 1'A PE REEL. -J oh n  G. E d d y, Brook · 
trol l ey wheels, one held vertically under the wire and two Iyn, N. Y. An improvement in the barrel or post of a 
diagonally over the wire, thus holding the wire so that it tape reel, as provlded by this invention, consists essen. 
cannot get away. The sprmg trolley frame allows the two tially in forming the reel hollow and longitudinally 
upper wheels to separate automatically when pas"ing slotted, the folded end of the tape to be inserted in the 
cross ties or hangers, or the frame may be expanded by slot and secured to the barrel by a pin or staple within 
levers from which a cord extends to a convenient point the fold of the tape. The ends of the barrel are fa st. 
on the car. The device is always ready for use in travel· ened to the crank head by projecting pins which enter 
ing either forward or backward without any change in and are bent down upon a slot in the crank head, there its adjustment. being a washer on the opposite end of the barrel. 

FORM C A BINET.-Arthur F. Crandall 
Bicycles, E t c .  a n d  George W. Byrnes, Beresford, South Dakota: For 

BICYCLE TIRE. -John D. Parker, Sun conveniently holding and keeping classified hlank legal 
Diego, Cal. A thin steel ribbon or band, with corru- instruments, these inven tors have devised a cahinet 
gated and convex outer surface, has been designed by having a pad raised at one side and a number of pad. 
this inventor, to cover the tread of an ordinary pneuma- 8ecuring devices at an opposite side, such devices being 
tic tire. and thus prevent puncture. At each side in the approximately in the same plane, the cabinet being capa· 
edges of the band are notches of liberal size, enabling the i ble of holding the pad with one edge rested on the pad 
band to readily fit around the onter side of the tire, and i support and the opposite edge held to prevent edgewise 
at !'ufficient intervals are projectlOlls to which may be I movement, whereby any of the blank forms may 'be 
attached straps for holding the bv.nd in place, one end readily detached. 
of the band also being reducer! iu width and thick�ess to ; A U T 0 I\I A T I C  BLA ST GENERATOR . -I af'S through a loop on the Imler Side of the opposite end � A ' M S ·d II J H I T I ·  . )f the band, and thus make a sl idable connection1 so Ulon . I we , 1'. , en( erson. ('xae . T 11S IS a 
that the band may slightly expand and contract with the device for 1.he use of je,velers, dentists, etc. , to produce 
varying pre@sure on the tire . a steady and uniform blast which may be increased or 

diminished as required. A weighted air chamber, with 
contracted upper end, is arranged to have a regulated 

A :,:- .. i c u l t u ral.  downward movement, by means of weights, in a water 
ORCHARD OR VIXEYARD PLow. -Fe. tank, thereby c?mpressing the air

. 
in the air chamber, 

lix -Moore, Hanford, Cal . This plow has an angle iron or fr�m wInch a. pIpe leads to a bl?wpIpe . . the mr
, ?hamber 

steel exten8ion frame which may be attached or detached �elllg �on:Cl:lent� el�v�ted to Its startmg posltlOn each 

,,,ith four bolts, converting the implement into an arch_ l une t e mr 18 ex aU8 e . 
ard or vineyard plow, and it may be adj usted to plow LE TTERIXG DEVICE. - L u c i a u  Rust,  
four feet outside of the team w i thout any side draught, : Dunkirk, N. Y. To facilitate making letters, this  invent­
enabling the orchardist to plow right under the trees ' or provides a device in which a circular lettered scale is 
without injuring the limbs or knocking off fruit or bios· : laid with radial points corresponding with the ordinates 
soms. For plow ing m \·ineyards the plow may be set to ' of the principal points of the letters, and a sliding bar is 
walk the team in the center of the rows and plow oat the I provided with a reeistering bar and a ruling arm, the 
whole land or it may be set to straddle the rows. An i whole adapted to be moved so that a mark on the regis. 
adjustable push bar is arranged to conveniently push : tering bar will coincide with the mark to represent the 
the pole to the right or left and overcome side draught. character being formed. The device may be adjusted to 

POTATO SCO oP. -"Till iam A Redd i c k ,  fo.rrn I tters o f  any s�ze an
.
d o f  nor�nal p.roportions, or 

'WIth either the hOl'IZontal or vertical dnnenslOns in­Niles, Mich. In tined scoop blades for handling potatoes, creased from the normaL this invention provides an improvement. which consists 
in so binding the 1 inc8 at their front ends that they wil l  H A XG R R  FOR VEHICLE B RAKES. ­
engage with each othC'r and thus form a continuous e{�gel Stanton D. L. Ross, Post Fa11s, Idah o.  'rhis hanger is 
on a straight line. the adj oining ends thus fitted together made in two eectiolls, and is of such construction th&t 
being welded together or not, as desired. the 'brake lever may occul-'Y a decidedly different posi-

H OE. -.J o ll n  F. Vvernir�k e, D o l to n ,  Ill.  tion when in use from that it has when not in usc, the 
This invention provides an improvement in  cuaivator lever being movable to a position that will relllo,�e 

.
the 

hoes in which the handles are pnshed in front of the op- I brak.e shoes 80 far from the wheels as to render It Illl­
erator and have rnnners or wheels on their lower ends I pOSSI ble for mrtd or snow to accnllllllate bet'iveen the 
and cultivator blades in the rear of the bearings. The i wheels and the shoes . . The ha�ger !s al�o designed to 
members of the frame are of spring material, and will sen e as

. 
a .bols�er gU Ide. pre, entIn.-, the front bolster 

separate snffiCIently not to injure t.he plants near which from 8 'iVlll £,111g elther forward or backwaru. 
the hoe blades may come, there being preferably two LOCK H INGE. - A ngust R e u ts(· h .  BJ'ook· 
blades, one secured to each side portion of the body, and lyn, N. Y. This is a hinge more especially designed for 
the cutting section of each blade being curved out. use on shutter�. being adapted to secnrely hold the 
wardly from the shank. The frame members are shutter either in open or in angular positions. It is of 
brought together or separated as desired by a tension very simple and durable construction, can be cheaply 
screw. manufactured, and may 1:0 readily arranged to move 

CHEESE RACK .-Joh n Levey, Li n d Ra y, 
Canada. 'rhis device comprises a frame in which is a 

the shutter into various positions and lock it when de .. 
sued. 

series of racks, each having a top and bottom connected GATE. - George W. Pettit.  A mma, 
b y  end pieces, journals being seeured t o  the e n d  pieces West V a .  A gate more especially designed as a farm· 
and gear wheels being carried by the journals at one eud . yard or I'arden gate has been devised by this inventor, 
of the racks, and the gear wheels meshing with e-ach : the gate being self·closlng. of simpie and durable con . 
other, whereby the several racks may be reversed by a. struction, and arranged to move upward on opening to 
hand lever. The device is designed to facilitate the I free the bottom of the gate from snow and mud. The 

gate is also arranged to prevent animals from unlatching 
and opening it, havmg two latches arranged approxi· 
mately at right angles to rine another and keepers 
adapted to be engaged by the latches. 

NON·REFILLABLE BOTTLE. - Arthur 
Pew, Macon, Ga . This bottle has on oPP08ite sides of 
its neck perforated lugs in wllich a cross bar is arranged 
across the stopper, a fender block with metal fastening 
pins being secured in the stopper to project beyond the 
lugs. The bottle may thus be so sealed that the con· 
tents cannot be removed and the bottle be refilled with 
other or inferior goods without making slIch opening 
apparent, as the lugs must be broken off before the 
bottle can be uncorked. 

CAROU SEL. -Pptel' J. Spraeklen, Ken­
ton, O. The motive power o f  this carousel i s  afforded 
by the persons riding, through pedals or other devices, a 
frame carryjng seats bein� made to swing around a 
central standard, as the frame is arranged to receive a 
rocking movement by tl:e operation of the perlal", and 
Euch movement communicating a rotary movement 
throngh pawls and ratchet wheels on the central 
standard. 

THE M ONEY QUESTION. A HA NDBOOK 
FOR THE TalES. By Henrv V. Poor. 
Ne w  York : H. V:& H. ·W. Poor. 
1897. P p. 202. 

DAS S TABILIT ATSPROBLEM DES SCHIFF­
BAUES. Von L. G u m bel. Berli n : 
Verlag von Georg Siemens. 1897. 
Pp. 49. 

How TO BUILD A H OME. The house 
pract ical, being' s uggestions as to 
safety from fire, safety to h ealth,  
com fort ,  con ven i e n ce, dura b i lity and 
econom y. Bv Frane i s C. Moore . New 
York : Dou lil ed ay & M cC lure CUlIl­
pan�· .  1897. Pp. 158. Ill ustrated. 
Price $1. 

On e  builds a home, a s  a rule, once in  a lifetime, and 
unless the o wner is an architect or builder by profession, 
he is liabie to make mistakes and overlook many things 
whic h conduce to the comfort and safety of the occu· 
pants. There are apt to be oversights of little details 
,yhich, " 'hile trifling in themselves1 render celtain rooms 
uncomfortable. The writer of the present work has made 

Designs. 

MO Nl'fl\IEXT . - Ed win O. 
a study of constrnction for more than a quarter of a cen­

To vi," n se n d , tnry, and has been careful to prpserve memoranda of 
details which commended themselves to his considera-New York City. This monument comprises a diamond 

or octahedron fignre supported by a polygonal columr!., 
decorated at the top by scroll fignres and foliated fig· 
nres, the column restmg 011 a sub base supported by a 
main oase. 

:'\oTE.- Copies of any of the above patents will be 
furn ished by Munn & Co. for 1 0 cents each. Ple,se 
send name o f  the patentee, title of invention, and dlte 
of this paper. 

tion. It occurred to him it would be well to give others 
the benefit of what he learned, and the result is a com· 
pact little book, brimful of helpful Bilggestions. Thus, 
opening- the book at random, we find a table of the capacity 
of cis�erns, in United States ganons, c&lculations being 
made for each 12 inches of depth. Now a table of this kind, 
while accessible to the architect, would trouble a laymau 
to obtain.  The subjects of hard,vare, sash weights, etc.,  
all  come in for a share of attention, as well as the more 
important constructive features of the ·house. Sample 

NEW BOOKS, ETC. specifications for an entire house are also given, and a 
THE AME RICA� SYSTE1\I OF SHORTHAXD. complde index enables .the reader to

. 
turn at once t o  any­

T HE M AXUAL OF PHONOGRAPHY. B v  thmg m the book. I t  l S  a work whlch can b e  confident· 

Bf'lJ 11 P i tm an an d Je rome B. Howard .  i Iy :recommended to all who are thinking of building a 
T h ree h ll ndred a n d  fi fty·fift h t l l ou - ' house and to all urchitects. It i s very attractively bound 
sand . . C i nci !l Tl a t i : T h e Pho lJ

�
' 

I 
in imitation of bark. 

gra phIC Insbtute Com pan v. 189 1 .  I THE F G P p. 200. Price $1.  
• ' 0l!NDERS .OF EOLOGY. By Sir 

Thi" latest edition of the weI! known " Benn Pitman 
System " of phonography presents certain advantages 
over former editions of the work which consist in a 
somewhat modified and improved order of presenting the 
several appendages, in the earlier introduction of logo­
grams, and in the addition of a new and copious set of 
n ictation exercises. It is provided with several appen­
dlces, one of which presents a scheme of phonographic 
notation by means of common type, and another an ex­
tended alphabet giving sounds that are foreign to the 
English language. This alphabet Wll! certainly be a great 
help to those who wish to write other languages without 
baving to study an entirely new system. 'rhe hook is 
provided with an index, the plates are very clear, and 
the text secms to set fonh very carefully all that a 
student of the system will need, so that it will doubtless 
prove a valuable aid in the acquirement of a system of 
shorthand. 
PRACTICAl, NOTER ON URINARY ANALY' 

SIS. By W. B. Canfield, A. M ., M. D. 
Detroit :  G. S. Davi s .  1896.  Pp. 106. 
16mo. Il lu strated . Price 25 cf'nts. 

The importance of urinary analysis is patent to all phy· 
sicians, but the busy practitioner has no time to search 
through nlanuals and make e1aborate tests. rrhe writer 
of the present \york has endeavored to show the tried 
and lelia"Jle tests for urinary derangements, and, to all 
appearances, he has succeeded admirably. 

A r,� b l bald Gelkl e. Lond on : M acm i l­
hn & COlll panv (Li m i ted) New 
York : T h e  M acnt ' l l an Com pan y. 
1897. Pp. x, 297. P ricp $2. 

'l'his is an important work by the Director·General of 
the Geological Survey of Great Britain and Ireland. They 
arc lectures given at the Johns Hopkins University, re­
published in book form. No more appropriate tbeme 
could have been selected for these lectures than the .tory 
of the evolution of geology. The period selected is from 
the middle of the last and the close of the second decade 
of the present century, an interval of about seventy years. 
This period is full of peeuliar interest in the development 
of science, for it witnessed the laying of the foundations 
of geology. 'fhe chapters, or rather lectures-six in 
number-deal . v.-ith the cosmogonists, the rise of volcanic 
geology, h�story of the doctrine of geol ogical succession, 
rise of the modem conception of the theory of the earth, 
the rise of stratigraphical geology, and the transition or 
Greywacke formation, resolved by Sedgwick and Murchi· 
son into Cambrian, Silurian and Devonian systems. The 
influence of Lyell and Darwin is also considered. 

BEET S UGAR ANALYSIS. A complete 
syste m of i n structi on for anal ysis ill  
beet sllgar fact orie�. B y  E l wood S. 
Peffer. C h ino,  Cal . : B .  C. H amilton . 
1897. P p. 224. Priee $2. 50. 

In our issue of .July 31, 1R97, we described the very 
interesting and important plant of the Chino Valley 

T HE M ACHINERY OF THE UNIVERSE. Beet Sugar Company. We now take great pleasure in 
M ec h a n ical concept i on R o f physica l reviewing the excellent book by Mr. Elwood S .  Peffer, pheno m ena . By A. E. Dol bear. P ll b· of the Chino Valley Company. Beet sugar has cer. l i sh ed un df'r Gen eral Lite ratu re COlll - tainly a great future ahead of It, and with the establish. 
�ittee. Lo�don : S oci e t y for Promot- ment of the i ndustrv reference books will become a ne. yg' k C �J'I�IJIJB �lJ o wleg �. Ne w cessity, and the pre�ellt manual was written in the hope 

p
or 1�') 'pr . . 80 ollt!!! ompan y . I it would prove of valne in the very important matter of p. � " .  nce cen s. I chemical control of the factory. It is intended primarily 

This IS an amplification of a lecturc by Prof. Dalbear . as a complete school for a heginner, but the experienced 
before the :Franklin Institute, in Philadelphia. For I chemist \\ i l l  lind in it much to interest him. All of the 
thirty years or nlOre the t'xpressions H correlation of the descriptions of the various processeA and tests are 
physical forces " and H the conservation of energv "  have I written in a remarkably clear manner. Examples are 
been common, yet few persons have taken the necessary given of the variotls calculatjons. On thc whole� we are 
pains to think out clearly what mechanical changes take I inclined to regard this book as a most important contri­
place when one form of energy i8 transformed into an- bution to beet sugar literature. 
other. Little attempt has been made to explain how all I phenomena are the necessary outcome of various forms ' I NTROD CTION TO THE STUDY OF Eco. 
of motion. The present work attempts to present in a ]\; ();\IICS. Bv C h a rles J e�se B u l l o c k  
concise form the salient facts o f  the machiuery of the N e w  Y ork, Boston,  C h i r-ago : S i lver: 
universe. B u rd f' t t  & Com pan y. 1897. P jJ. 511. 
OUR COAL RESOURCES AT THH C LOSE Price $1. 40. 

OF THE .N INETEE NTH CEX'J'URY. By ThiS book is designed as an introductory text book for 
Ed w ard H u l L  Lon d on : E. & F. N. economical science. The first three chapters ailll to 
Spon . New Yo 1'l, : Spon & C bam- familiur'ze the stu dent with an orderly treatment of 
bprIai n .  1897. Pp. xii, 157. Pl'i ce some leading facts in the economic history of the Ul'ited 
$2 .50. States before the Eludy of economic theory is com-

This wOi'k gives valuable information regarding Eng- mcnccd. 'rhroughout the book economic principles arc 
Esh, Welsh and Scottish coal fields ,y]th speCIal rcfer- discussed ,yith special reference to American conditions, 
ence to the quantity of coal available. 1'here is also an and their workings arc illu strated ,,,ith frequent allusions 
interesting table giving the qnantity of coal mined i to American experience, . The 

.
chapters treat of th� 

in the years 1870 to 10596, showing th1t the increase- i n  : growth of fundamental IndustrIes, manufactures and 
1870 over 1896 was 85,000,000 tons. There is  a chaptl'r I transportation, the conEum ptJOn of �vealth, the :,he�ry of 
on foreign coal fields and a forecast of the future. rl'he I exchange, �oney, money and credIt. ID(JnopolH'Et, mter­
author is the late director of the Geological Survey of I national trade, t he wage!:'! system. socialism. functions of 
Ireland. I he government, etc. 

EVERYONE'S GUIlJE TO PHOTOGRAPHY. THE PRA CTICAL RUNNING OF AN ICE. 
Contai n i n g  instruct i o n s  for m ak i n g  AX!) REFRIGERA TING PLANT . Illus-
your own applian ces and sim ple pra c- trated by Pau l C. O. Ste p h an sky. 
tical d i rec t ions fo)' e vprv hranell of  Roston : A n gel G uardian Press. 18!17. 
phot ographic work . Bv E .T. Wal l .  Pp. 1 1 6. Price $2. 
Second editi o n .  New York : S POll This book is specially writlen for the pllrpose of edu. 
& Ch am berlain. 1897. P p. 246. Pi'ice eating the engineer more thoroughly in the practical run. 
50 cen ts. ning of an engine and. refrlgerating plant. The many 

This small book is filled with practical hints for the pointE, with illustrations shown therein, wil l ,  after a 
amateur photographer. The formulas appear to be com- careful study, enable the reader to embrace the many 
mon sense and the descriptions are very clear. EV2n the I opportnniticR offered for the practical running of ma� 
new Roentgen photography is referred to, but this section chinery of this kind. It is with this object in view that 
of the book is of little value, as it is confined to the mere"t the author has undertaken this ,,"ork. To all appear· 
statement of the broad principles of new photography. ances it is a thoroughly practical and useful work. 

© 1897 SCIENTIFIC AMERICAN, INC.



OCTOBER 30, 1 897.] $ c itu t if i c �mtrinlUo 
XBusiness an" � ersonaL �{J D edis ements . Carpet stretcher. J. E. Drake .. . . . . . . . . . . . . . . . . . . . . . .  5Ul.826 Carriage, folding baby, Craig & Taylor . . . . . . . . . . . . .  592,079 Cartridge cases, die for making, \Y. Mason . . . . . . . .  592 095 

The charge for insertion under this head is One Dollar a 
Une for each 'insert ion : abOlLt c·ioht words to a line. 
Advertisements must be received at publ'ication office 
as early as Thursday morning to appear in the follOW­
ing 'week's issue. 

tube and be soldered by means of tin to iron, copper, bronze, platinum. and all metals that can be united wIth tin solder. The resistance and strength of such solder· mg arc yery great. M. Call1etet has fOlmd that a tube of his apparatus for liquefying guses. the upper extremity of which had been closed by means of au adjutage thus solLlcrcd. resists prcFlsurcs of more than 300 atmospheres. The tul.le, instead of being platinized, may be silverized by raising the glass covered "dth nitrate of silver up to a heat bordering on reeL 'rhe silver thus reduced ad· heres perfectly to the glass, but numerous experiments have caused platill izing to be preferred to sllvcrizing in the majority of cases. 

Cash drawer register, E. W. Pitcher . . . . . . . . . . . . . . .  592:208 
O!tDINA!t Y !tATES. Custer wheel. J . Harrington . . . . . . . . . . . . . . . . . . . . . . . .  592 201 

Inside Page, each insertion" - ,.;1 cents a line g:�!��{ii��J.�L��I1,��W.'. �: .?: .����.r.��: : : : : : : : : :  g�i:� 
Back Page" eacb insertion, - - $1.00 a line g��r�i!f��cl� ����h�i! �����aL. � rJr�t;�:fl � : : : : : : : :  g�:MZ 
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Of Advertisements, .special and Chopper. See Cotton chopper. ' 

Churn, J. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592 216 The above are charges per agate line-about eight C�urn �asher, H. H . . Sheely . . . . . . . . . . . . . . . . . . . . . . . . .  592:175 
Marine Iron \Yorks. ChIcago. Catalogue free. wor�s per �ine. 'l1bis notice shows the widtb of the j ine� q�gar cllpper and regIster, combined, '1\ A. Cole . . 592,100 and IS set III agate type Engravings be d d C!garettes, etc. , holder for, ll. H. Kerr . . . . .  591,845, 591 84t-i 
. .  U. S." Metal Polish. Indianapolis. 8amples free. 
Yankee Notions. 'Vaterbury Button Co., \Yaterb'y, Ct. 
Handle & Spoke )'lchy. Gber Lathe Co.,Chagrin Falls ,O. 
Improved Bicycle l\lachinery of every description. 

tiseruents at the same rate per agate Itnal by ame�sit��: CInder extractor, P. G. Leonard . . . . . . . . . . . . . . . . . . . .  5�}2'U1 1  ment, as the letter press. Advertiseme'nts must be Circuit breaker, automatic magnetic, W M ' receiyed at Publication Office as early as rl'hursday Scott .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . .. 592 100 mornlllg to appear in the following week's iSf'ue. Clamp. See Bell clamp. Curtain clamp. ' Cleaner. See Boiler cleaner. Window cleaner. 
rrhe Garvin �lachiue Co., Spring and Varick �ts . ,  X. Y. 

Concrete Houses - cheaper t han brick, superior to stone. .. Ransome," 757 )'lonadnock Block, Chicago. Star * 
Lathes 

foot power 
Screw • . •  

• • .  cutting 
Automatic 
Cross feed 

Closet. See Dry closet. Clothes line support, C. L. Schwalm . . . . . . . . . . . . . . . .  5!J2 099 

�f¥t�J:���!�;;l:;j:I� : � �  � � : � : :  : : : : : : : :  : : : :  : � �  � :  liJ�m Coin controlled apparatus, H. E. Ebenwle .  592'004 Contact device, traveling, E. LundqvH�t . . .  : : : : : : : :  592:150 Small metal goods and novelr.ies (brass or steel) made for otber people. Place & Terry, 241 Centre Street, N. Y. 
'11he  celebrated " Hornsby*Akroyd " Patent Safety Oil Engine IS built by the De l�a Yergne Hefrigerating :'\la­chine Company. Foot of East l&':;;th Street., New York. 

(7224) N. F. as k s : W i ll you kindly i n ­
form me  through Xotes and (�ueric8 how t o  silver glass by nitrate of silver process, also if a gold deposit can be put on, and by \"hat process ? Hefer me to any SUPPLE­

MEN'l'S on the subject. A .  Good formulas for silvering glass are given in the SC IENTIFIC AMERICAN SUPPLE · 

MENT, . Nos. 105, 501, 895 and 1006. Information on the clectrogilding of glass will be fonnd in S UPPLEMENT, No. 
8ti, price 10 cents each by mail. 

gg��:oJ��'tiy, 1���,:;�g����aiidiisb·. : : : : : : : : : : : :  ��,�� 
9 and l l - i nch Swing. Corn sheller cob stacker . . J. H.  Gilman . . . . . . . . . . . . .  592'111 

New and Origmal Features Cotton ebopper. H. R. Hyland . . . . . . . . . . . . . . . . . . . . . .  591;972 
Send for Catalogue R. Cotlf���g· See Car coupling. Insulating coup-

The best book for electriCIans and beginners in elec· tricity is . .  l�xperirnental Science," by Geo. ::\L Hopkins. By mail, $4. l\Iunn & Co., publishers. 301 Broadway, K. Y. 
t:r Send fQr new and complete catalogue of Scientific and other Books for sale by :'\lunn & Co., 361 Broadway, New York. Ii'ree on application. 

Seneca Fa l l s Mfg. Company,  Crate, folding egg, J . S. Lewis . . . . . . . . . . . . . . . . . . . . .  592,059 6 9 5  Water St. ,  Seneca Fails, S. Y Crushing machine, C. Skinner . . . . . . . . . . . . . . . . . . . . .  591 890 
(7225) N .  S F. w r·ites : 1 want to make a ElmaU camera, using a single achromatic lens, capacity 

4X5. The focal length will, I suppose, be about 6 or 7 
inche:-, and I propose to use three stops, 78, T� and -i'! focus. L How far in front of the lens should the stops be placed ? A .  Ncar ; say � inch. 2. How much range. should I give the sliding parts to focus from 5 to 50 or 100 feet ? A . About 2 inches. a. Should the lens be mounted with the convex part in front like a telescope or with the plane face front ? A. Plane face in front. 

�� ___ . __ Cru.shing machine, C. & F. B. 8kinner. . . . . . .  591' 891 
ROTARY PUMPS A ND E N G I N E S : 

Culmary device. 'l'. Mayhew . . . . . . . . . . . . . . . . . .  : : : : : : :  592'000 'l'beir Or��d.n a1ld  I?ev. el.opment.-An i,mportant series of b�!,r:f�'c����p,(t,.l\<l.jfeer�rlk: : : : : : : : : : : : : : : : . : : : : : : :  ��f��� 
K�ge��:iii�HT�(;n?llJ881��� r���::l;artd t��t�o�l�rlr 8�:�� Curtain pole and shade roller bracket, combined, , 
ings showing the construction of various forms of C 'V. C. Houser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5H2,113 �. uu�pP:./ ... I [n��. '.Tes�lglinl�,sn •. • 381 1il11,u, .strlatti,01ns • . pCro"cneta1iOnecdenitlsl c�n:�� PSo�� flitii:�lgtiit!'r�' S. Lyons . . . . . . . . . . . . . .  592,152 

.• r .. � � n • Cycle, ice, R. Von Nagy de Markovitz . . . . . . . . . . . . . .  591 990 each. For sale by Munn & Co. and all newsdealers. Cycle lock, DickiJ\son & Fisher . . . . . . . . . . . . . . . . . . . . . .  591;823 

lR5 
HINTS 'fO CORRESPONDEN'flS. 

Names and ."-ddress mnst accompany all letter3 or no attention will be paid thereto. ThIS is for OUI information aIld not for publicatioll. 
References to former articles or answers should give date of paper and page or number of question. 
Inq uil'ies not answered fn reasonable time shonld he repeated : correspondents vdll bear in mind that some answers require not a little research, and� th�llgh :ye endeavor to reply to all either by lette) or m �hI8 department. each must take his tllrn. 
Dn yers 'wishing to pnrchase any article not advertised in our columns will be furnished with addresses of houses manufacturing or carryine- the same. 
Special \Vrittcn Inforniaflon on matters of personal rather than general interest cannot be expected without remnneration. 
Scientific ""-merit'an SnppleJnent .. referred to may oe had at the office. PrIce 10 cents each. Boo�s referreel to promptly supplied on receipt of prIce. llIi::::-k':,� .. O�el���l�d.examination should be distinctly 

4. If I sho(lld want to use the same lells for an enlarging _ 
camera, should the face that is front in the photographic ! 

T-'O OL S 
Every kind of camera face the negative or the enlargement ? A .  Tool for Steam, Plane face m front. Gas, and Water 

(7220) C. S. says : Plea�e in forlIl Ille �?:�ersi. :s
v��� 

through the SCIENTIFIC AMIUUCAN, in the Notes and :��::�;\r��:,:; �ueries columns, of ttlC numbers of SCIENTIFIC AMER!' been the Lead-
CAN and SCIEN 'l'IFIC AMERICAN SUPl'LEMENT contain- ing' Tool lUanllfactllrers for Fifty Years • • •  
ing illustrations of modern war vessels. A. In our Sup· W A L W O R T H  M Fe .  co. I 
PLEMENT catalogue, which is mailed free to any address, 20 O LIVER STREET, BOSTON ,  M ASS. 
yon will find a large number of illustrations of war yes. ---��_ . . -
sels listed and arranged according to eountries. We sha.l SAVE 1/ YOUR FUEL b e  pleased t o  furnish to prospective purchasers o f  the 72 
paper lists of the vessels which have been published in 
the SCIENTIFIC AMERICAN . 

TO INVENTORS .  
An experience of nearly fifty years, and the preparu­tion of more than one hun(\rect t.housand applications for pa.tents at horne and abroad. enable us t.o understand the laws and practice on both continents, aud t.o possess unequaled facilities for proeul'lug' patents everywhere. A synopsis of the patent laws of the United States and all foreign countries may be had on application, and per­sons contemplating the seCUf1ng of patents, either at home or abroad, are invited to write to this office for prices, which are low, in accordance with the times and our extensive facilities for conduct.ing the business. Address :;\lUNN & CO., office SCIENTI.FIC A3IEHICAX, 361 Broadway, New York. 

INDEX O F  INVENTIONS 
For which Letters Patent of  the 

United States were Granted 
OCTOBER 1 9 ,  1 8 97,  

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

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

By using our (stove pipe) RADIATOR. 
With its 120 Cross Tubes, 

ONE stove or furnace does the work or 
TWO. Drop postal for proofs from 
prominent men. 

TO INTRODUCE OUR RADIATOR, 
the first order from each neighborhood filled at WHOLESALE price, and secures 
a.n agency. Write at once. 

ROOHESTER RADIATOR COMPANY, 
82 Furnace St., ROCHESTER, N. r, 

S C I  E N T I F I C AMERICAN SUPPLE­

���CA�n�U�:����:��ke�,:rrg�e6a�f atLhfh�C��e�I}�� 10 cent.s. Also to be had of newsdealers in all parts of tbe cou_n_tr�y_. ________________________________ __ 
B A R N E S '  New Friction  Disk Dril l . 

FO R LI G HT W O R K. 
Has thlSe Great A dvantages : The speed can be instanti, changed from 0 to 1600 :���:�;:\�� �� Scf:f;���?:�ts�q�l��f:£;�l�h: smallest or largest drills within its range-a won· derful economy in time and great saving in drill 

breakai:*e. Send for catalogue. 
W. F. & I NO. BARNES CO . ,  

(7222) G. M. M .  wriTes : ]\hy I not ask 
you a few questions ahout the little a lternating current dynamo described m your issue of Sept. 11th? 1. Can the body or ring be made of band iron welded together and shrunk on to each other, or ,,,ound up and rivcted, and in that way make IIp the thickness ?  A. Band iron strips rolled and welded together and shrunk on in laycrs would answer the requirements electrically, but would require additional work and ,,,ould not be as good mechanically, as this construction would require the bear­ing plates being bolted on the 5ides, whieh IS a less rigid method than bolting through the edge of a solid ring. 2. Wlll wrought spool studs, without such bi,!! heads and no nuts, do just as well ? Will cast hrass spools do ? A .  Wrought iron studs with smaller heads would answer i n  place o f  bolts if you have devised an  approved method of attaching them to the iron ring. 3. Cannot the bearing plates be cast iron or brass and bolted to the sides of the ring instead of on the edge ? A. If cast brass spools Adding machine, t.ypographical, '1\ A. Trent, Jr . .  591,900 
are used they must be turned down as thin as the built 1:��{g:���;I�):I��'a��li��cI�.eB·aUdei-iciistie : : : : : : : :  z3I:� The 

Inn\) Ruby St . .  Roc kford. Ill.  

Coburn Patent Tro l ley Track 
up spools in order to hold the same atllOllnt of " 'I·re. If Annual trap, J. B. DaVIs . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  591,950 , 

A utomatic coupling for railway wagons, etc., A. I the brass coil is thicker. Lhe magnet will be further from Aut��s�l1grs\�itcb·: G.- Ba�saii : : : : : : : : : .' : : : .' : : : : : : : : :  g�:5.ig Store Ladders. the coil and less active. 4. 'Vill the linear measure you giv- Bag. See Seamless woven bag. 
answer for enlargement to double or treble the size ma- Baking pan. bread. C. W. Kolll . . . . . . . . . . . . . . . . . . . . . .  59'2.058 ' A PA I R  OP STAIRS ALL ALONG 

h Ball trap, 'Yells & \Yambsgalls . . . . . . . . . . . . . . . . . . . . . .  592,221 : TH c ine ? A. The measurements given may be enlarged to BaIl1��.r . .  �I�i1�r .�ust.c.al .Instr�ln��t •. .  H:.�. �e.l: 591.844 I E �N�
en
�P

f
;��L

k.

VES. 

twice or three times the size, but bolts and fittings must Rearmg. ant1ffletlOn. C. W. Hunt . . . . . . . . . . . . . . . . . .  592.0;'3 
Th C be enlarged in proportion also, as well as the thickness Bedsteads. detachable joint for metallic. C. P. e oburn Trol l ey Track Mfg. Co . 

of the ring. etc. 5. Would sheet iron, say 20 or 24 gage, Bee1:i:�; j: Q: "i'uck'';; : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  grJ:r�� : HOL Y O liE. llIASS. 
do for the armature on a larger machine ? A. The sheet Bell clamp, bieycle, H. S. Pullman .. . . . . . . . . . . . . . . . .  5H2,O�8 I -- .. -�----....:..--------

iron for the armatnre must be the thinnest procurable for mg��l�: J: �'A�;,;P51�d ' : :  : : : : : : : : : : : : : : : : : : : : : : : : : : :  g�§:M5 Sk inner  Combination Lathe Chuck efficiency. An  armature for a n  alrerllator built from lli���}� ����('��G�I1:: 1of!ii�I�:.�� ·. : : : : : :  � : : : : : : : : : . :  ��i:�¥! 'I: St.rong and true. ]Jasily reversed. 
thick iron sh�ets is very wasteful. O.  'Vill ,vrought iron Bicycle brake, 'Varren & Jones . . . . . . . . . . . . . . . . . . .  : . .  5!H.BB4 Best reversible jaws ever made. 
or soft steel do as well as brass on any part of the ma- Bicycle crank mechanism, H. 1. Schanck . . . . . . . . . .  5H2,174 ' :�:�i� �� cta�: �:r���edusJ��} s�� 
chine ? A. Wrought iron or soft steel wil1 answer in �lg��}� g���(;Y.f��;'l�h�: �: ti�o\��·. : : : : : : : : : : : : : : : : :  z�:M� tion of jaw may be left off and 
place of brass, for bearing plates and trimmings. 7. Bicycle stand, P. Hiekisch . . . . . . . . . . . . . . . . . . . . . . . . . .  5\11 .969 &���:e�s��p���it�Ui��; :�OyC�'ther 
Would larger gage wire bp. best for a larger maehine ? A. �}���I�. ���g�:;i" o�·r��;I��r�P��1<�ra�i:;es · : : : : : : : : · · ·  ��'n§2 chuck. Can be fitted with inter. 
Wire for a larger machine must be determined by calcu- B�cycle truiner, �. H. Law . . . . . . . . . . . . . . . .  . . . . . .  : : :  .,>tl2:09a changeable jaws. Blcyelc wheel. W. H. KadeL . . . . . . . . . . . . . . . . . . . . . . . .  591.922 ' SK I NNER  CHUCK CO. lation. Wire for the larger armatnre is a matter of re* BiCf��1�1�I�:r�\����.':�i.� . ���(:��l.� . ��t..t.���l.:���� .���': .��'. 5H1,930 Chu rch St . ,  New Brita i n ,  Conn .  quirements o f  the machine. and must be wOFked out b y  BicvcleR combinatIon bra k t d I one familiar with the designing of dynamos. 8. W�ill this . "rier 't'o�, t.·. \V. 'veber � �  . .  � . .  �� . . . .  ������ . �'��� [)91,904 A M  ER I OAN U N D E RWR ITE R' d k A 

Bmder, temporary, H. E. Dade . . . . . . . . . . . . . . . . . . . . .  5U2,08Z ynamo wor as a motor ? . The maehine is not in· Blacksl.rnthlng app(�ratus, Brewer & Shenk . . . . . . .  5H2,193 WATE R RE L I E F VALV E tended to act as a motor. Single phase generators may Ulrg� ;Y�t.�0(�ln�1�y�ldrrTgg���: . ��: .�: .?.'�.�i.l � : : : . : :  g�1:�I� . . be made to run as motors by putting them •• in step n Block and signal system aud brake automatic For use on Pumps-eIther 
with a propel' alternating current, as they are not self- appliance, combined automatic, J. G. Pearce 51)2,120 Steam, Rotary or Plunger. 

Blower and screen. adjustable fire draught. P. W. : A M E R I C A N  C Y L I N D E R  starting. B01f��rr�dea�Ii;�'�tioil;;I' b·oil·.;r .. .  · . .  · . . . . · · · · · · · · · . . . .  · 5gZ.IH ,  R E L I E F VA L V E S . 
(7223) C. V. S. asks : 1. 'Vil l  y o n  please Boiler cleaner and feed water heater. automatic. 1 i:T Send for CataloQue A. 

give me a cement that will stand alcohol ? A. For a ce- BOire/fJ�'�ll��e: ste'a:;n: i!'.·E·. ·i;��rS(;li: : : : : : : : : : : : : : : : �Uk�)� I AIUEH.ICAN �1.'EAM (;A U(:-E 
ment which will resist alcohol usc the best glue ; ponr on g��gtosrCrt�lS'0�n;t.��?11.s£�e�.;s.������: : : ·  : : : : : : : : : :  g5�:iM 34, 3 6  l.\:; 3� Chal'don St. ,  

��:� :��
a�n�U;��!Y '��i�:a�;. �:�i�! �::�. ov��xn��!� :�� , i�iYt�,r �,�l��h��(��r�:� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  i�i:�i� --�---i'\-i'\-I"":"--n--�--1I�1�$=-=' add a little acetic acid, carbolic acid or oil of cloves. 2. B��'t l�,��l�, SA.FC.�����so�. : : : : : : : : : : : : · : : : : : : : : : : : :  g�tM� \., yy � \,. W • What kind is used in fish aqu.arium ? A. We can send ��;UJ�: ��6�����H:gl�: ��aii� ����lh��.r: : : : : : : : : : : : : :  g�§j�¥ you two papers on receipt of twenty cents which will �gU.t�s�td��?fe ��):?ib�o��er;.ii·l'ig· �'efiiiil;g: 0'£: 0: Ii: W1,824 ::ee:;t¥b�7 ��� ���t ttgi�k°ttl.ab8�� give you formulas for aqnarinm cements. 3. Can you Van Yecht.en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  591,90Z new 1897 '1'001 Catalogue is a veri-

tell how to solder glass� and if it is practical to doso? A .  Botg�s, means for preventing refilling of, A. F.  �t�i� :jggl l1�i·yf�����l�l �or�e�� Soldering glass and porcelain \vith metals may be per* Box. s�� :\iciicii box: : 'i\iit'er 'bo'�: ' 'Wind(;�' b·O�·. 592,Z23 and Mechanics of all kinds. Hand-
formed by l)i, Cailletet's process as follows : 'rhe por · �����'. ��� tYg�l�i��.�r����e·vehicle bral;:.e. ��n:���t����d$1�08.10�oii!¥r�:rdP��� 
Hon of the tube that is to be soldered is first covered with Brake mechanism, H. S. Goughnour . . . . . . . . . . . . . . . .  591,836 book will be refunded with first or-
a thin layer of platinum. This deposit is obtained by Brazing apparatlls , Lewis & Bailey . . . . . . . . . . . . . . . . .  591,982 der amounting to $10.00 or over. 
covering the slightly heated glass, by means of a brush, ���;;a,'f;i�g �l�f��t:,;C i v::A: �icCooi : : : : : : : : : : : : : :  ��H�i Montgomery & C o .  
with very nelltral chloride of platinum, mixed with es· ��ri��·c:ttt�r.��ll�·jiofim;,iiri: : : : : : : : : : : : : : : : : : : : : : ��U� M A K E R S A N D  J O B B E R S  I N  F I N E T O O L S  sential oil of chamomile. The 011 is slowly evaporated ��U:6� ���i�fe �et�iI�e��rC��bi·ried 'coiiar: j: ·W: 592,215 i 1 0 5 F U LTON STR EET, N EW YORK C ITY. and, when the white and odoriferous vapors cease to be Knause 591 9'""8 --------'--':..:.--=.::.:.�..:.::..:.:.....:...::.:.:��.::.:.---Button, self' �'tt'aci;iiig: ' N: '0: ·ing�ain.' ·  . .. .. .. .. .. .. .. .. .. .. .. .. .. 591'H73 given off, the temperature is raised to a red heat. The Cabinet. portable newspaper. R. O. �tutsman . . . . .  59'2: 177 ������ •• ������� •• � •• ��.�� ••• 
platinum is then rduced and covers the glass tube with a 8�:r.erge�(�?leb.a�.F. Pheils . . . . . . . . . . . . . . . . . . . . . . . . . .  591.877 : �n i versal Su  rface G auge : bright layer of metal. On fixing the tube thus metaUized, C o s M W ' ht � F O R  TOO L M A K E R S .  • and placed in a bath of sulphate of copper, to the nen-a_ C:�l ct�l�llr�g, 'I)aguerl Gregg.: : : : : : : : : : : : : : : : : : : : : : :  g�:g� • A.. � C I ' F & 5 in. high. 11 ounces. Steel base. case .... tive pole of a battery of suitable energy, there is deposite::i ar coup lng, rommann - Enck . . . . . . . . . . . . .  : . . . . .  5!U,m:·l • hardened. A most c

. 
onvenient gauge for • 

upon the platinum a ring of copper, which should be 8�� ��,:'J:�'ifra�:���fg����tobei-is' & Sp:iiciiiig : :  g�gn � l ight work. Price $3 00. � malleable and very adhesiye if the operation has been Car SIgnal, C. E. Miller . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . .  592,15� :  �::':r:..��. 
,
rr-rOata�ogue

, 
0,1 F\ne Tools, free. ! Cars, automatic latc� mechanism tor dumping, . rt h e  L. �. � l A RRETT CO • • properly performed. In this state, the glass tube cov- car�i�' l�a�ht�;l��[(���tic 'fee'ciiilg 'mechaii{sni: 592,Oth-) ., Box 13, ATH01., MASS., United States . ered with copper can be trealed like a genuine metallic H. FlCld. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592.135 � •••••• � •••••••••••••••••••• 

j;)�lt��I�/:J��1�Ol�e��·J;�(i��iark: : : : : : : : : : : : : : : : : : : :  g�i:�?:J 
Bf:�Lild�n�nS�'O�k,�����f;t&'i\i�lriiri: : : : : : : : : : : : : : : :  ���:�l D�ggi�g beets �tc. , machine. for, K. Thomann . . . .  h92,126 IllteJnllg n:aclnne. O. It. Smlth . . . . . . . . . . . . . . . . . . . . .  592.101 Door bu�t �age, V. B. Staples . . . . . . . . . . . . . . . . . . . . . . .  592,0'26 
B�{:; S�l�e <1I!1� ��y���ermann . . . . . . . . . . . . . . . . . . . . . .  591,981 
g�m'j��: kIt�tJ��be·rt: :::::::::::::::::::: ::::::::: g8i:Mr Dr!ll.press, R .. Dreses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592,048 Dnllmg maclnne, hand, B. }j'. Smit.h . . . . . . . . . . . . . . . .  592,213 
B�� �i��e�'h�;�t'l;ru����elii: J':�;"l\iiiier: : : :  .' : : : : : .' .' .'  g8i'�8l Dyeing mIxed goods, H. N. If. SchaetIer . . . . . . . . . . .  592' 022 l£gg tester, D. 'V. Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . .  5m:971 Electric conductor wire cOllnector, 1.  Shult.es . . . . .  592,ll25 
������t� i����'�'�;)���'e�\�: §:�{f�O'dY: : : : : :  : : : : : : : :  : : :  g�}:��� l1Jlectrical current interrupter, H. 'V. Mather . . . . .  591,861 
:t��i.����,t�t(�;!��'b;�t(���1iI.as�dLi;)}:d: : ·. ·. : : ·. ·. : : : :  ���,g� Blectrolytic apparatus, ::Hoebius & NebeL . . . . . . . . .  592'097 Electromagnetic engine, 'V. Ai. Storm . . . . . . . . . . . . .  591;897 Engine. See Electromagnetic engine. Explosive engine. Fluid preS�UI'e engine. Gas engine. Rotary engine. Steam engine. 
���g��s,PC(�I�!�li�;l��·��I��·I·d 'i(;�: .��: .�< �;ische�: : : .  ���:¥53 Explo8�ve el1g�]le, Cumming.s & Hilton . . . . . . . . . . . .  591,952 
��ri����:�. eIEFeI!I(;'i���� e��;!��O'I:'- " " ' " .592,033, 592,034 
Fans, system of, E. S. Dunn . . . . . . . . . . . . . . . . . . . . . . . . .  591,959 l!�astening device for gloves, etc. , W. B. Murphy 591,989 
�.��� ::t�� ��;�i��: ii .. : 1Yar:oIf.l.���:::::::::::::.: g��'� l!:eeder, auto.matic bOil.er, A. T. MacCoy . . . . . . . . . . .  592;061 
J:j eeder, coutUlUOUS bOller, A. rr. MacCoy . . . . . . . . . .  592,062 �"enee. !load. J. �1. & J. W. Bird . . . . . . . . . . . . . . . . . . .  592.188 Jfence gage, wire, D .. \Y. Aylworth . . . . . . . . . . . . . . . .  591,803 
r����'i�e���'lir�t���e·,· i� 'is:: Peci,:: : : : : : : : ' : : : : : : : :  g�:�� 
����� ��i.�lt�lI�� �;llft��i.i.S.l� : :  .. '. '. '.: '. '. : :  : : '. : : :  : :  : : :  ��kl� Fence, wire, A. R. Pro basco . . . . . . . . . . . . . . . . . . . . . . . . .  59 '2,020 �ellc;i�lg, machine for �aking �ire, A . . J. Bates . . .  591,996 
E ertlhzers, apparatus for makIng, A. Morris . . . . . .  591,987 l1'ifth wheel, Mitchell & Perry . . . . . . . . . . . . . . . . . . . . . .  591,867 }j'irearm, breech loading, A. A. Clive . . . . . . . . . . . . . . .  5H2.100 Fireplace back, 8. J. Reynolds . . . . . . . . . . . . . . . . . . . . . .  591,9�n Fireproof tioor, R. A. Kinkele . . . . . . . . . . . . . . . . . . . . . . .  592,117 Wish drying apparatus, A. Morris . . . . . . . . . . . . . . . . . . .  591,98H Flower pot, M. Simpson� . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592,066 E'luid pressure engme, F. F. Fischer . . . . . . . . . . . . . . . .  592,108 Fluid pressure machine, C. H. Johnson . . . . . . . . . . . .  592,115 Fluid pressure regulat.or, D. J . & S. Farmer. 
Fluid pressure regulator, Rigling & )'la:rers���'?��' �irf:�� �luid pressure reguJator, Sharpneck &. Knox . . . . . .  5!:}2,2IZ 
Ii rui� stoning device, H. 'Villrurd (now by mar-
E:Ul�;�!f� a�t��·Jt���Ij/ ' Sprat;l·. :  : : : :  : : : :  : : : :  : : : :  : : :  ��l:rJ 
Ii urnace. See BOIler furnace. Heating and roast­ing furnace. Plumber's or brazier's furnace. Smelting furnace. 
f,���:��: �.Si1�i�fl��sn : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��j:� b:urnace blast pipe, t?teel, II . . K Parson . . . . . . . . . . . .  5t12,204 l, urnaces, rake apphance for ore roastillg, J. W. " Hegeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592.006 , 11,urniture brace, Q-. M. Spence . . . . . . . . . . . . . . . . . . . . .  591,938 

: �����.bOseeAD�r ���r��ge·. · · i;ei{ce·gage: · · · · · · · · · · a91,9n 
Game apparatus, S. Crocker . . . .  . . . . . .  . . . . . . . . . . .  592 081 �ame apparatus, U. A. French . . . . . . . . . . . . . . . . . .  : : : :  W2:087 (�ame counter, A. P. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592,047 Uame counter. ,Yo C. James . . . . . . . . . . . . . . . . . . . . . . . . .  592,054 (fame device, Emerson & Hilckell . . . . . . . . . . . • . . . . . .  591,961 �as app�ratus, J. �. Baker . . . . . . . . .  " . . . . . . . . . . . . . . .  59'2,185 
�i�� ������: �: t.Uti�;:hew: : : : : :  .: :� : :. : : '. : : : '. '. : : '. : : :  ��1:g�� �i:� Z:����i�;,I���i�}�iic�j?gt����t�����5&· O&�. g��'�1 Gas generator, acetylene, D. S. \-Yilliam!'; . . . . .  .' . . .  : 592:035 �as generator and burner, 0. P. 'l'alley . . . . . . . . . . . .  592,102 
U�;l�rai�;. R8!�wGi;sg���;er�i)��vay crossing gate. 
8�� �::'ltinl\i·rr��61�{:Ie:.·i '�i." B�·ave·rs:. : : : : : : : : : : : :  ���:��1 Glass beveling machine, H. A. Schlege1. . . . . . . . . . . .  591,9;-)ti Ghl��ware, manufacture of, 'V. Buttler . . . . . . . . . .  592.078 Globe holder, \Y. F. :.\lalloy . . . . . . . . . . . . . . . . . . . . . . . . . 591 �184 
8�7t�ek�'t�, Ll£�t��it(·)�;t".· :::::: . : :::: ::: : :::: ::: : ::: .: : g�t� (�ov.erll()r, fluid yressure controlled, A. W. Cash 591,HI5 (�r�ln.door, . .1. \\ atsOll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mll,illO Unndmg nu1i, C. Mun�on . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5H1,988 Hair crimper, �1. Fisehhat er . . . . . . . . . . . . . . . . . . . . . . . .  592,049 Hair drier, II. V. HalliwelL . . . . . . . . . . . . . . . . . . . . . . . . .  5Hl 966 Hammer, pneumatic, C. H. Johnson . . . . . . . . . . . . . . .  59Z:116 Handle for screw drivers, etc. , L. M. DeYore . . . . . .  591 ,913 Harvester, corn, L. \Y. nell . . . . . . . . . . . . . . . . . . . . . . . . . . 591,005 
g�;re��stse!·l<�er:����l�teat·er: . \v 'he�it' ·heater.' 592,002 
H�a.ting and roast.�ng �urnace, 'V. E. Roberts . . . . .  592,220 HIDge, door, H. KIesshng . . . . . . . . . . . . . . . . . . . . . . . . . . . .  591.847 �g�k�ms�e li�i ����[g.es . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  591,837 Horse hopple. D. 8. ')1int.on . . . . . . . . . . . . . . . . . . . . . . . . . .  591,866 Horse st.opping dey ice, O. Lundberg . . . . . . . . . . . . . . .  591,H63 Horseshoe bar and blank, \V. A. Sweet. . . . . . . . . . . . . . 592,178 Hose, air brake, ::\icCauley & Johnson . . . . . . . . . . . . .  5t1Z,017 Impact t.ool, '1\ lI. Phillips . . . . . . . . . . . . . . . . . . . . . . . . .  59'2,lG6 Incandescent�, manufacture of, C. G. Richard-
Inc���to�', '�,'. 'ii: 'i\ioi'g'�ln: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��i:��� Index cutting and printing machine, W. Corfe . . . .  591,818 Indicator. See Speed indicator. Station indi-cator. 
���u'1a�l�d l\�i�tg�o��;irtl{ct()�· 'a�d ' aPj;arat;.{s ' f'or 591,005 making same, J. D. Bishop . . . . . . . . . . . . . . . . . . . . . .  591,997 Insulating coupling for electric wire conduits, L. 
Iro�tT�i��t�t 'X"perkil;� : : : : : : : : : : : : : : : : : : : : : : : : : : : :  g�:a�� 
��f�t��i'nit\�s,h�lg:�,f(��./�\�����s·fot.· :o: 'j: it: 5HZ,0l2 
JOu:g��cb�'cirilig', " �ar, ' \,< . ii·. · .&,. 'j: ' ii: '  Bo�ke�: 5fl1,82S 
Kiln. See Cement kiln. Knife. See Skillning knife. 

591,807. 5m.S()" 

��J�t��� a�ac��;tt ' l�r Ei:uii '  'gat-hering; ' G: ' K: 592,134 Da V1S. • . . . . . .  . . . . . . . . . . • . . . . .  . . . . . . . . . . . .  . . . . . • . . . . .  592.1,,1 Ladder, extension, C. H. 'Yaterman . . . . . . . . . . . . . . 592,182 Ladder f�)r fire escapes, et.c., folding, 'V. Beckett 591,944 Lamp chImney protector. H. ltegensburger . . . . . . .  592,170 Lamplighter. t.ime, D. & D. Rogers . . . . . . . . . . . . . . . . .  592,173 JJasting boots or shoes, notching device for, G. 
'V. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  591,993 Lock. See Cycle lock. Leg band or guard . L. B. Sharp . . . . . . . . . . . . . . . . . . . . .  591.389 

t��!i��O:I'I�' �s��.o�pp·aratus ' for ' ;nixing: 'R: ii 591,M 
Liq�[J:�?n; 'gase;': ·a.ppar�lius· for 'mixing:: ii::G: 591,830 
Loe{:rl.uiT��Ot;n·:iri: ·. ·. ·. ·. · . .. .. :'. '.' �'. � '.'.'.'.'. '.'. '. ' . ..

.. .. .. .. .. .. .... g�{:8il1 
(Continued on page 1!86) 
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If You Want the Best Lathe and Drill 

CHUCKS 
BUY 

WESTCOTT'S 
S t r o n g e .';  t 

a.rip, Grea t­
est Capacity 
and Du.·rabil­

itu, Cheap and ACcHrate. 
\Vestcott Chuck Co., Onei,la, N.  Y . ,  l: . S. A.  
Ask jor catalogue i n  English, lirench, Span ish ur German. 

IfIR�T PRIZE AT COLUl\lBIAN EXPOSI'l'IUN, 1893. 

tgg�
n
fi�11;;;

i
gIi����i �'e����i�m: 'j: 'i.: ·iiui·t(;r�: : ��l:� 

I .. oom Jacquard mechanism , H. Hardwick . . . . . . . .  592,OOf) 
I.oom stopping' mechanism, W. Lacey .. . . . . . . . . .. . 591,979 
l .. oom temple thread cuttin� attachment, Lud-

lam & Clau •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  591,857 
Lubricator. N. Leidgen . .. .. . . . . . .. . . . . . . . . .. . . . . . .. . 591,854 
Lumber loading apparatus, Perl'ille & Buon . . .... . 5!l2,121 
':\-lail crane, automatic railway, Bever &; Lent7. . .. . 5H2,m'5 
MarlJle racket, n. '1'. Paee . .. . . . . . . .. . . . . . . . . ... . . .  1)91,876 
Ylarker. court, (L (-i-. Heekman . . . . ....... . . .... . . . .  592,046 
Match box and lighter, ('omhinel1, Ripple & Dur-

ler . .. . .. . .. . .. . .. . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . .. . S91,g;�:! 
Match safe, A. Barnes . .  " ,  . . . . . . . . . . . . . . . . . . . . . . . . . . .  5U:?,1()'} 
.Matches, toothpicks, etc., holUer for. A. H·al-

braith. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ... . ..... .. ;,)!Jl,!lf.3 
Matrix har and making same, A. S. Capehart. . ... . 5nl ,U48 

Motor controlle.d from bow. Valve movement, 12 to 1, �� i� i� iiidL��b�bp:
S. 

N�l"i��e����
w

�::�����
i
:I�r.

. 
plr;i 3�:� qutred. Speed and Safety guaranteed. No dangerou8 Xaphtha or Gasoline used. No disagreeable vibratIon. 

IlT Send Ten Cents in Stamps for 1897 Cataloque. 
M a r i n e  Vapor  E ng i ne C o . ,  ft . J e rsey Av . , Jersey Ciiy,  N .J .  

SURVEY ING AND MA 
Coal & Metal Mining; Prospeoting; Electricity; 
:Machine Design; Stationary, Locomotive and 
Marine Engin eering; Architecture; Plumbing; 

��i:l��ig�l,  3 1  C O U RSES =Y1��i��� 
j'; lIginceringj Sheet Metal Pattern Cutting; 
�Iechanical and Architectural Drawing; Book· 
Keeping ; Shorthand ; Euglish Branches. 

:l!;"hO GUARANTEED SUCCESS. 

i:z 3r p · ' · · · · · · · · · · · · , · · · · · · · · t STEAM A mill . for crushing ores. I­
Equal In effiCIency to a .. 
five stamp battery, and at 

Fees Moderate. Advance or I nstal lment •• 
Circular Free; State su.bject you, wish to ,�tudl!. 
bterDatloDal Correspondence Sehools, Box 94�, 

Ma
���Xt\.bc'�p��[a�
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��� .t��).�: S91,R14 AMERICAN PATENTS. _ AN INTER-

Matrix for Hne casting maehilles, A . S. Capehart. 5�1,\J41 eAting and valuable table showing the number of patents M E C H A N I C A L D S U RVEYI N G MeaSnrl1lgYlstrumellts, damper for electneal, J1.J. _ I granted tor the various subjects upon which petitions 
Me����;����(�11�n:cil;i;e: ie'�tjl'el:: ROli�R'(;lii; :i '  R()'\ii�i g�l:ID,� �1�
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e
sii�� D R  AW l  N C A

N 
TAU GHT BY MAIL A boon alike t o  STAM p a fraction 

the prospector of the ex-
a n d  m i n  i n  g pense. 

Mechanical movement, W. Robinsoll . . . . . . . . . .. . . . ,':In'l, lZ4 PLEMENT, No. 1 0 0 2 .  Price 10 cents. To be'" had at I Large salaries earned. Terms moderate. Uses yonr (,uectieal) apparatn� for examming hearts, lungs, . this office and from all newsdeaJers. spare time only. � Stamp for Catalogue. BT�ACK 
capitalist. Send for catalogue. MILL GATES IRON WORKS ,  Dept, C, 
650 Elston Ave., Ch icago, U , S. A. 

Met�tb�!J's�in��K��e 'il;i, 'lli�l,ki'lig', 'N: '�;i:ii;lniai;g '- '- ;�lf�:Jst CORRESPONDENC� ���_�_?�
.
_
B
_
O
_
X �4_�. PATEHSON, N. J. 

• •  P H Y S I C A L  A N D SCHOOL 

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

Metal shearing machine, C. 1'. Bucher . . . . . ..... . . .  5!H ,811 
Mill. See Grinding mill. WindmIll. 
1\[irror Rupport, Radel' & Cartwright. . . . . . . . ... . .. . .  bf)2.042 
Aliter box, T. �\L Griffith . . . . . . . . . . . . . . . . . . . . . ... . . . . .  5f1'2,139 
Motor. See 'Vave motor. 
Mowing machine, :M. Kane . . . . . . . . . . . . . . . . . .  5g),�j23, S91,!J24 
Music leaf turner, G. Robbins . . . . . . . . . . . .. . . . . . . . . .  59'Z,(r21 
-;\olusical instrument, F. G. McPherson . . . . . . . . • . . . .  ;,)91 ,8i2 
Napkin holder, B. II. Gosewisch . . . . ... . .. . . . . . . . . . . . 1)91,8% 
Newspaper folding and wrapping machine, L. A. 

Agnew . . . . . . � .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . :)91 ,SOl 
Nut lock, A. D. Smith .... . . . . . . . . . . . . . . . . . . . . . . . .. . . .  591,8\l2 
l'\ut wrench, axle, J. :F'. Rogers .. . . . . . . . _ .. . . . .. . . .. .  ;')m.!rJ1 
Oar, how facing'. A. P. Sundberg . . . . . . . .. . . . . . . . . . . .  ;)Ul,m)Z 
Oil can, J. Lines . . . . . . ... .. .. . . .. . . . . . . . .. . . . . .. . . . . . . 592,004 
Oil can or receptacle, C. n.. Zacharias....... .. 591,1)08 

ar Catalogue Free. gg g\1ft'�i1V�t�ii��I�y:�W�,' \V: \v: l�e'e '- '- '- : '- : : : : : : : :  gg;:�.�V 
E . S . R I T C H I E  & S O N S , B ROO K LI N E , M ASS Ore roasting and drying apparatus, P. Argall . . . . .  i>ill ,OO! 
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Merwarth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . .. . ':I91,8f>3 
Bobm, treating of open circuit batteries historical dry Pad for corns, bunions, etc., H. M. Allen . . . . . . . . . .  5n2,040 
batteries, modern dry batteries, Hell�sen's battery, . Pan. See Baking pan. 
Br) an's battery. Koller's battery. and tne efficiency of : Paper a�ld ma�ing same, water and grease proof, "

( 
. 

dry cells. Witb tbree illustrations. Contained in SCI- :) A. Herzhe,tm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;�;Jl,9(� 
ENTIFIC AMERICAN 8 UPPLEMENT, No. 1 H O I .  Price I aper hang�r R appar�tus, O. ¥. DeetR . . .. . . . . . . . .  a,n , f);) 4  
10 cents. '1'0 be had at this office and from all news.. Paper makmg machule suctlOfl box, Nash & 
dealers. Baker ........... . .... ........ . . . . .. .. ... . . . ... ... . .  5n2 ,163 ____ _ _  Paper weight and sponge cup, E. Jaques .. . .. . . . . . ;,)!�2. 145 

N I C K E L 
AND 

E l ectro- Plat ing  
\ IIQaratiis a n d  lIatmai. 

THE 
· ' 2 n s o n  & Va n W i n k l e  

Co., 
X f" " U I· it: .  1\;" .  J .  

13U Liberty St., N .  Y. 
85 & 37 S. Canal St., 

Chicag-o. 

ROCK DRI LLS 
AIR COMPRESSORS 

S IM PLEST, MOST EFF I C I E N T  a n d  D U R A B L E .  (RAND D R I LL CO.] 
Send for Catalogue. 1 0 0 Broadway , N e w  Y o r k .  

PaYing materials, plant for preparing, C. (ireene. 5n1.t\3f) 
Pencil, mechanical leati, F. W. Musson . . . . . . . .. . . . hH2.161 
Photographic plate wrapper, C. A. Lindsay . . . . . . . .  5\)2,148 
Piano repeating action, C. B. Schweikart . . . . .... . . ;')m,,s,s. 
Picture exhibitor, A. & ]..1. Lumiere . . . . . . . . . . . . . . . . .  5!H ,S38 
Pigeons, timing' device for homing, T .  D. Mar-

tinez-Cardeza .. .. .. . ........ . . ... . . . . . . . . . . . . . . . . .  S91.985 
Pipe threading machine, D. L. Herr . . . . . . . . . . . . . . .  5\11,007 
Pipe wrench, G. 'V. \Vaitt . . . . . .. . . . . . . . . . . . . . . . . . . . .  ;')\)2 ,0:)1 
Pipe wrench, C. O. ",..oodR ... . . . . . . . . . . . . . . . . . . . . . . . .  5H2,Oau 
Pitching machine, H .  Torchiani . . . . . . . . . . . . . . . . . . .  S9:!,12R 
Planter, corn, D. Simpson . . . . .. . . . . . . . . . . . . . . . . . . . .. 591,937 
Planter, seed, .M. Harmon . . . . . . . . . . . . . . . . . . . . . . . . . . .  592, 112 
Plumber's or brazier's furnace burner, J. C. Du-

pee. . . . .  . . . .  . .  . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .  591,916 
Post. See }1'ence post. 
Precious metals from solutions, precipitating, J .  

S .  MacArthur . . ...... .... ...... . .. . . . . . . . . . . . . . . . . . 592.153 
Press. See Drill press. Soap press. 
Press board, M. Steele . ...... . . ... . . . . . . . . . . .. . . . . . . . .  591,939 
Printing inlaid patterns upon linoleum, etc., .J . J1J. 

& C. S. Bedford . . ...... ... . . . .. . . . . .. .. .. . . . . . . . . . .  592 , 186 
Pulp making machine, wood, J. J. Harrell . . . . . . ... ;)9'l,OOO 
Pump, sinking, G. P. Aborn . . . . . . . . . . . . . . . . . . . . .. .. . . 5tl2,(J88 
Pump wrench, H. A. Dodge . . . . . . . . . . .. . . . . . . . . . . .. . . ,)Bl,825 
Push button, electric, E. H. Stanley . . . . .. . . . . . .. . . .  5Bl.8H5 
Puzzle, ColI mar & Ritter . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 5m,817 
Puzzle, W. J. Gillegan . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . 59'2,08U 
Rail, compound, T. If. Davies. . . . . . . .  . . . . . . . . . . . . . .  591,954 
Railway construction, W. G. Curtis . . . . . . . . . . . . . . . .  692,218 
Rallway crossing gate, W. Martin . . . . . . . . . . . . .. . .. .. 592,013 
Railway, electrical, R. M. Hunter . . . . . . . . . . . . . . . . . . . 592,225 
Railway gate, electrically operated, J. S. Biggar . .  591 ,ml 
Railway siding. W. R. Kirk . . . . . . . . . . . . . . . . . . . . . . . . .  591,977' 

�:U;:� ��\��h�H�·Jr:�:::.' .' .' .' : : : .' . : : : :  : : : : : : . : : : E�i:m 
Railway switch actuating mechanism, A .  D. Hill . 592,143 
Railway switch, automatic, J. eudlip . . . . . . . . . . . . . . .  591 ,821 
Railway switch mechanism, M. T. Koch .. .. . . . . . . .  500,009 
Railway ties, machine for manufacturing, G.  

Green, J r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 • • • • • • • • 591,838 
RaHway time Signal, J. L. Allen . . . . . . . . . .. . .... . . . . . 500,072 
Railway time SIgnal, W. R. Mitchell . . . . . . . . . . . .. . . .  591,926 
Rai

���l:c�W.
n
��

n
p��[e�������. ��.��.

s 
. .  �� . �.����.�: 591,878 

Raisin seeder, C. S. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592,131 

ACETYLEN E GAS AND CARBIDE OF ���!;;'ie��
d
§:;e�a��

a
lrawei:�egi·,;te�: · 

. .  
· · · · · · · · · · · ·  

591,912 

Calcium.-A I I  about the new i l l nmina n t, its q u a l i t ies. 
chemiSTry. pre�sul'e of l iquefact ion ,  I t!'! probab le future. 
ex per iments per tormed with it. A mOSl va lnab le serif'S 
of art i C l es, ).! I v i n l!  In c' )rn p lete form the part.icu lars of 
th i s  �ubjecr .  A pparatus for making the gas. ContHined I II 8CIll:.NTH'IC A -'I Ir. H. I �A X  SUPPLFll\I I£NT. No�. 9!tS.  
1 0 04, 1 0 11 7 .  1 1 1 1  'l ,  111 1 4, 1 0 1 5 ,  111 1 t ; .  1(1'l'l.  
1 U 3 .) and 1 O:I�. 'l'he most recent apparatus of sim­
ple and more elaborate type described and illustrated 
In special acet y lene Supplemellt �o. 1 0;) 1 .  Price 1 0 
cents each. To be had at this office and from all newi'i­
dealers. 

PI ERCE 2 ACTUAL H. P. 
PRICE, Complete, $131).00. �. Lade for Gas or Gasoline. 
� 1 A R I N E  E N G I N E S  TO 4 H. P. 
, ;;, 18 and 21 Coot Launch Out­

fits complete. All sizes 
"'� � ationary to �fi h. p. 
rw- "ena jO'l' Oircular of size wanted. 

P I E R C E  E N C I N E CO . 
1 7  N .  1 7th St . ,  Rac in·e. Wis .  

Regulator. See Fluid pressure regulator. 
Rein holder, R. B. Fowzer . . . . .. . . .. . . . . . . . . . . ... . . . . .  591,834 
Roentgen ray tubes, regulating, E. Thomson . . . . . 591,899 
Rotary engine, W. S. Colwell . . . . . . . . . . . . . . . . . . . . . . . .  592,224 
Ruler, desk, J. D. Barrie . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 591.804 
Sash fastener, G. A. Turner . . . . . . . . .. . . .. . . . . . . . . . . .  592 ,070 
Saw filing machine, W. M. Brown . . . . . . . . . . . . . . . . . . . 591,946 
Saw set, jointer, and raker gage combined. A. S .  

Topping . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 592,069 
Scale, calculating, R. C. Smith . . . . . . . . . . . . . . . . . . . . . .  592,067 
Scoop, ;\1. R. & K E. Davenport . . . . . . . . . . . . . . . . . . . . .  591 ,953 
Screen holder, draught, J. D. White . . . . . . . . . . . . . . . . 591,905 
Seamless woven bag, J. A. Knight . . . . . . . . . . . . . . . . . .  592,057 

I ���ho�a:i
e
b�:J��

c
i�r

s
��l" water and steam heating, I L. R: Blackmore . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  5m,806 

$eml-elllPtlC Sprl1lg, J. Buckley . . . . . . . . . . . . . . . . . . . . .. 591,812 I Sewing machine, hemstitch, F. & J. G. Gegauf . . . • 592,088 Sewing machine tension device, A. W. Johnson . .  592,092 
Sewing machine tuck marking attachment, E. J .  

r�oof . . . . . . . .. .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592,127 
Sewing machines, means for securing attach-

ments to, A. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . 1)9'l,008 
ShapeI' or metal planer tables, supporting device 

for, ;\1. Flather . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  591,833 
Sharpening device, scissors, J. N. Wolf . . . . . . . . . . . .  591,906 
Shirt stretcher, S. Moe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  592,160 
Shoe protector, ,J. Dyer .. .. . . . . . . . . . . . . . . . . . . . . . . . . . .  591,829 

This ueats Wind, l:"lteam. or Horse Shutotfand pipe drilhng device, S. G. Howe . . . . . . • 592,(107 
POWEr. 'Ve otTer the Shutter, roller, A. E. Schmidt . . . . . . . . . . . . . . . . . . . . . • .  591.885 

WEBSTER 2!>2 actual horse power Signal. See Car signal. Railway time Signal. 
GAS E NG I N  E Skinning knife, D. Bolder! . .  . . . . . . . . . . . . . . . . . . . . . . . . .  592 .217 

for $1i) O, less IO� discount for cash. I �l�l�k :o�l':� :tt�h�e,;;�71·: C: Perkins : : : : : : : : : : : :  g�gM 
Built on intercnangeallle plan. Built Slipper, woven wire, A. B. Seay . . . . . . . . . . . . . . . . . . . . . 591,888 
of best material. Made in l ots of 100 Smelting furnace, F. N. Bergen . . . . . . . . . . . . . . . . . . . . . 591,945 
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)'lade for Ga� or Gasoline. Soldering side seams of can bodies, machine for, 
� lVrite for spe�U:t� Oat.alogue. sor:Ii�:ig���:

r 
�aclii� __ e,' ;1;: M.· Paddock: : : : : : : :  ���:�� W E BSTE R  M F G C O . ,  Speed indicator, E. Domon, Jr . . . . . . . . . . . . . . . . . . . . . .  592,(}()3 

1074 West 15th Street. CHICAGO. Spindle bearing, J. Kilburn . . . .. . . . . . . . . . . . . . 591,975, 591,976 ___________ Splnnlng mule, Rarrowclough & Brown . . . . . . . . . . • •  591,910 

TH E l M PROVED GAS E N G  I N E .  ! §���r� a��
e
p��fr��i�r,

t�';,��r:%�·F. Gilcrest . . . . . . . 591,964 

'l'wo cylinders in one casting. i Station indicator, F. M. & B. L. Welshimer . . . . . . . .  591,941 

Occupies less space and weighs Stay, dress, 'V. H. J�aunstein . . . . . . . . . . . . . . . . . . . . . . . . 592 .118 
less for i rs power than any engine Steam engine, A. Hogg ... .. . . . .. . . . . . . . . . . . . . . . . . . . . . 592,144 
made. Can be used wherever pow- Steam muffler, D. \\T. Curtis . . . . . . . . . . . . . . . . . . . . . . . . . . 592,000 

er is required. Either sta- Stp,ering' gear, .J . C. & S. Lake .. ... . . . .. . . . . . . .. . . . . . .  591 $)1 

tionary or marine. No tlre. Steering gear, electrical, J. D. Williamson, .Jr . . . . .  591 ,995 
No beat. No smoke. No li- Stocking supporter, 1 •. D. Draper .. . . . . . . . . . . . . . . . . .  591,915 

censed engineer required. :;;topper. See Bottle stopper. 
rr sena for cataloQue. ���:�.' \�e�T���s��� ·strap: . . . . . . . . . . . . . . . . . . . . . . . . . . 592,039 

S I NTZ GAS ENG I NE  CO . . I S.'tllbble catcher, H. Nebbe . . . . . . . . . . . . . . . . . . . . . . . . . . . 591,873 
Grand Rapids, ��1fc�.

ti
ls�!r1���agc ����t:Il�:i�WaY 's'w'itc'Ii: 591,934 

Mich., U. S. A. 8witch, J . .M. Boyle .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  592,191 __________________ . SWitchboard, electric, G. W .  Ribble . . . . . . . . . . . . . . . . 592,123 

DO U SE G R I ND STO N E S p Switch mechanism, E. H. Bryant .. . . . . . . . . . . . . . . . . .  591,810 
YOU • Ryringe, ill. Dittellhoefer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  591,958 

�yrillge, .J. M. l\1aeVean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  591,&:;9 [f so, we can SUVPly you. All SIZes 
Inounted and u n m o u n t ed, always 
kept in stock. R9memJer, we make a 
specialtyof selecting stones for all spe­
Cial purposes. � Ask for cataloque 

The CLEVELAND STONE CO. 
2 d  F loor ,  W i l sh i re ,  C l eve land, O .  

Experimental & M ode l  Work 
Cirs. anil aavice jree. Gardam & Son. 45-51 Rose St.,N.Y. 

D KO P - FO H6 IN(i S£ND US""MOD£LS""TOFiGUR£ O N .  OURWORKJS £.QUAL 10 TilE Bl5T DONE IN 1HIS COUNTRY. N ONE. BUT SKILl,..F'UL I:1AND5 EMPLOYED. 
BAGNALL- LOlJ D 'BLOCK CO. 
-:- 162 C OMME.RCIAl,.. ST. -:­

B O S T O N , M A S S .  

Table. See Ironing table. 
'rag, J. G. Fisher . ... . .. . . .. . . . . . . . . . . . . . . . . . . . . . ... ... [}92,186 
'L'eaching writing, apparatus for, W. 'ryree . . . . . . . .  592,O'lt-) 
Tire, A. M. 'Villiamson ... . .. . . . . . . . . . .. . . . .. . . . . . . . . .  .')9'Z,184 
'l'ire for velocipedes or other vehicles, Rogers & 

Hall. . . .. . . . . . . . . . . . . . .. . . . . . . ... . . . .. . . . . . . . . . . . . . . . 592 .125 
']'ire Inflater, pneumatic, C. G. Heaven . . . . . .. . . . . . .  591 .841 
'rire inflating device, bicycle, G. W. Mowry . . . . .. . . 592,014 
'rire, pneumatic, \V. A. D. Graham . . . . . . . . . . . . . . . . . • 1)92,1ilR 
Tires, air valve for pneumatic, S. Lam born et al . .  .')92,010 
'rires, manufacture of pneumatic, E. W. Young . .  591,Hm 
Tobacco cutting machine, Perkins & Palmer . . . . . .  592,064 
Tool, combination, 'V. P. Burkhalter . . . . . . . . . . . . . .  592,077 
r,ggih�1����
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'roy, S. C. Kindig . .. . .. . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . 591,848 
Toy detonating trick device, M. N. Drew . . . . . . . . . .  591,827 
Tra.p. See Animal trap. Ball trap. 
Treadle mechanism, P. H. Childress . . . . . . . . . . . . . . . .  592,195 
'l'rousers, T. Prince . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . .  592,019 
Trouser8 strap, L. Daum ... . . .. . . . . . . . . . . . . . . . . . . . . . . . �92.001 
Truck and body bolster, car, H. Tesseyman . . . . . . . 5!J2,02R 
'J.'ruck, electric car, E. Lundqvist . . . . ... . . . . . . . . . . . .. a92,1;,)1 
Trunk tray and table, combined, C. H. Miller . . . . . . 5fU,lf>!-l 

������,�1�!Yi�efl�d�c.
P
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Typesetting machine, C. W. ])ickinson .. . . . . . . . . . . . 591,914 

(Continued on paae 287) 

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

Anyone �ellll i llg a 8ketch and de�wription may 
quickly aseertain our opinion free whether an 
invention is probably patentable. Communica­
tionR strictly confidential. Handbook on Patents 
sent free. 01dest. agency for securing patents. 

Patents takeJl through Munn & Co. receive 
spfci-al notice, without charge, in the 

Sci�ntific Jlm�rican. 
A handsomely illustrated weekly. Largest cir­
eulation of any scientific journal. r�erms, $3 a 
year ; four months, iiI. Sold by all newsdealers. 

MUNN & CO.36 1 BrOadWay, N ew York 
Branch Office, (i25 F St. , Washington, D .  C. 

I P R I N T  
M Y  

O W N 
Card S ,  c i rcu­
i a r s ,  with $ 5  
P re ss and save 
m o ney. 

Make money print­
ing for others Our 
$18 Press prints a 
newspaper. Type 
sett.ing easy. printed 
rules. Send stamp 
��

r 
;��

al
����ii���s:� 

the factory, 
KEL8E Y & GO. 

Meride-:c, Conn. 

THE MACHINERY OF A NAPHTHA 
Launch.-A detailed description of the motive power 
of a Modern Naphtha Launc!I, with sec�iona.I views 
showing al1 the partFl of tb� bOIler and �ngu�e. A most 
valuable paper. 4 illustratIOns. Contmned III SUPPLE­
MENT 1 1 04 .  Price 10 cents. For sale by Munn & Co. 
and all newsdealers. 

Own Circulars 
business cards, dodg .. 
ers, etc., or let your 
boy combine business 
with amusement and 
print them for you. 
Splendid educator for 
youth and great aid to 
business men. A full 
line of hand and self­
inking print,iug presses 
type and all printing 
supplies. Write for 
catalogue. J. F. W. 
Dorman Co., 121 E. Ita­
yette St., Baltimore. 

ALSO A VALUABLE GOLD WATCH AND CHAIN 
IF YOU SEND 1 0  CORRECT WORDS. 

AM Former Offers Eclipsed.-No Room for Doubt-
·
Mind what we Say. $300.00 for 

a Full Set of Answers, and a Valuable Watch and Chain if you 
Send at least Ten Correct Words. 

Never before was such a remarkable offer made as this. We, the publishers of Woman's 
World, deliberately promise to pay $300.00 in cash for a full list of correct answers. and we 
further agree to give an elegant $50 Guarantee American-Made Watch and Chain to you if you 
send at least 10 correct words. How Can We Afford To Do It? Read and learn our method. We 
intend to obtain over one million regular subscribers for our great magazine known as Woman 's 
World, and we have determined to spend all the money we have made in the past five years and 
all we shall earn in the next five years, If necessary, to attain this obj ect, because we know that 
after we have made this extraordinary yet far-sighted investment we can easily make a proftt of a 
million dollars a year afterward, We make our calculations upon an enormous scale. We bave 
the money , brains and reputation to do itl 

An InstructRve and Profitable Contest. 
What you are to do is to supply letters of the &1  phabet in the places of stars in the list of ' .... ords given below. 

so as to make words that are adapted to the description given at the right of each set of missing letters. You 
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you a' 'ti p."we will mention that the 1st two letters in the last name are Mc. Now ean you liiwpply the whole namel 
Rear In mind, you are to receive $300.00 in cash and a $50.00 Guarantee Wateh and Chain if you send 

a full Ust of answers, or you will receive the $50 00 Watch and Chain (without the cash) it' you send at least 
ten correct words. This contest is different from all others. You are gua.ranteed a cash pnze also watch and 
chain, as per offer 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

Name of a P * N * S * L * A * I * State in the 
UnitedStates 

C * N * I * N * TI A place in the 
United States. 

B * * T * N Another pl
"s��:�s�

he United 

A * * * * * A A well �r�:i:i���::}.r
y, full 

* * * * ON A large river in America. 

C * * * AG * A �:;�I�
h
g��"t���������iS 

* * * * * S W * R * D Am��f�t;
r 

publication issued in N.Y. City. 

9. 

10. 
11. 
12. 
13. 
14. 
15. 

* 1 * * * * *  * * * * * * * y  
The name of a man noted for receiving 

1850,000 a year sala.ry. 

L * N * * L *der;,��JeO:a���;�:i����� 

d * P * N Name of a distant Country. 

CH I * *Name of another distant Country. 
A noted army W * * * I * GT * N �e
c':,'::'tt

l
r�fa���U� 

C* F * EE A popular kind of drink. 

* A * E R Another popular drink. 
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us y�)Ur list. with 25 cents to pay for three months' subscription to Woman's World. As soon as your letter is 
receIved, we shall tUrn the same over to the well-informed committee of examiners, and, if you have sent at least 
ten correct words, we shall send you by express, prepaid, our ,50.00 Guarantee American-made Watch and 
Chain. with the u�derstanding that, if you find as represented, you are to become a regular subscriber to 
Woman's World, m accordance with our arrangements and offer as indicated in our letter of award to you when 
you have wo� the valua�le $50.00 Guarante.e Watch and Chain. Furthermore,! if the committee decides that you 
have sent a full correct lIst, you shaD receIve ,800.00 tn money, also the '00.00 Watch and Chain. When you 
send your list of words, don't fail to name your nearest express office, as well as post-office address, so the prize 
may reach you promptly. Don't for,cet to mention whether you want a lady's or ,centleman's watch. 

YOU WILL WIN A PRIZE Of GOLD! 
READ TH IS We are thoroulrhly reliable ODd our publication has been established for 10 yearL 
. I If you send a list of wor.ds without enclosing twenty�flve cents, your letter will be thrown In the waste. basket . . If no one sends us a full hst of correct words we will pay the $300.00 to the person sending the largest hst. WhIle we do not expect more than one full list, if any, we will divide the $800.00 equally if 
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�:��: beautiful and practical watch and chain which we will buy back for $50.00 if not as represented. It b. under­Rtood that when you Iret the watch you shall either become a re,cular subscriber to Woman's World or send the watch and chain back to us. ]t is further understood that if you are dissatisfied with the prize awarded you or the manner of conducting any part of this contest, you shall return what you have received and we will pay your :r:noney back, thereby guaranteeing satisfaction to you. Beware of fraudulent publishers who imitate our "Missing Letters" contests. We are the Originators and are reliable. 

YOU CAN BE SURE OF A PRIZE BY A LITTLE STUDY. 
This contest is honestly conducted. The only money you need send with your list of words 

is 25 cents , to pay for trial subscription. If you are already a subscriber, be sure to mention it, 
and the new subscription w'lI be extended on the old one. If your list is  correct, as per above 
instructions, your prize will be sent by express, and if you don't feel fully satisfied that you 
have won at least $:,0.00 worth, then you needn't  become a regular subscriber to Woman's World . 
Although many people imagine that our magazine is interesting only to ladies. it Is In reality 
equally interesting to husbands, fathers, brothers and all other members of the family, yet if you 
deSIre you may have our magazine sent to a friend while the prize will come to you. DIstance from 
New York makes no difference in bringing you your prize of money and a watch. People who live in 
far-away States or Provinces have the same opportunity as those who live in New York. Now, if 
you are interested in grasping this most remarkable offer, send your list at once, with 25 cents, 
silver (carefully wrapped ) or 13 two-cent stamps, and your prize will be forwarded promptly. As 
to our reliability we refer you to Clarke's Bank, 154 Nassan St., N. Y. Address, plainly: 

Prize Dept. WOMAN'S WORLD CO., No. William St. , New York. N. Y. 

© 1897 SCIENTIFIC AMERICAN, INC.
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Regi�ters an accurate account o f  work done on  print. 
���eFr:����afi�a�a��\�:�'. c��:���p If;al�&X1� :�� repeats automatieany.- S imple, accurate, dUrable. Spe ... 
cial coullters to order. iT Send, fo'l" circular. 
____ C_.

_
J
_
. ROOT, Bristol, Conn, U. S. A. 

Are you interested i n acetyl<;ne-
. gas, calCIum 

carbide, gas engines , coal , coke, petroleum, 
gas. water. electricity or chemistry . or en­
gineering generally ?  If you are. send two 
cent postage stamp to PROGRESSIVE AGE. 
280 Broadway. New York. and get l ist of 
val uable articles prepared b y  some of the most 
eminent writers of the time on these and many 
other technical subjects. Synopsis accompany 
title. and will enable you to judge character 
of same and whether you wish copy. 

Pbonogr4J)bs, 6r4J)boJ)bon�s, 
PrOj�ctosCOJ)�S, Rin�toscoJ)�S, 

RECORDS, FILMS, ETC. 
lIT 36 page illustrated catalogue sent free on receipt of 2-cent stamp. 
The Edison Phonograph Co • • 427 Vine St . ,C i nc innat i .O .  

BALL BEARING AXLES AND RUB-
ber llires.-A paper read before the Carriage Builders' National Convention, Pbiladelpbia.1 October, 1894, sbow­
ing the advantage to be derived from the use of ball bearings and pneumatic tire� in road vehicles. Con. 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
9 9 2 .  Price 10 cents. To be had at tbis office and from all newsdealers. 

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

Railways . $ 3 . 5 0  
and $ 6 . 5 0  

Hand Dynamo. 
$ 6 . 5 0  

Incl i ned Plane. 
$4 .00  

Electrical • Rovelties. 
i:lr SentZ jor catalogue oj other novelties. 

THE CAR L I SLE & F INCH CO •• Sixth St •• Cincinnat i .  O .  

P E T E R S ,  M A NTZ Ie. CO. 
(Many years with the late Charles Beseler). 

Makers of High Grade " INDUSTRIAL " 

STEREOPTICONS, 
MAGIC LANTERNS 

and ACCESSORIES o f  every description used for 
Lantern Projection, etc. 

1 2 5  and 1 2 7 WORTH STREET. NEW YORK CITY. 
o "ntri",.t:t) Refr iger�t i ng and !ce �� t'� .. Making Mach ines .  

Comprf'ssion system ; special1y de-8igned for small work, and adapted to small space. 'The most compact machine ever built. No Piston 
Rods. No Fly Wheel. Entire plant self contained. Construction SImplicity itself. Low first cost. 
�{i:ra�f:���infnq�1�i��s�OIi<�I�d�ce 

HYG IEN IC  REFR IG ERATION CO . • 
116 Liberty St., N. Y . •  and 

i06 Sears Bldg., Boston, Mass. 

E D C E  T O O L S -.'" 
are often nearly ruined by  using a grind­
stone not adapted to the work. Our ��tt��r: fJ'�����rn���� ���fty of grits w� �fzf grv� ;�r:so�� tn%r���e, 

GRAFTON STONE COMPANY, 
No. 80 River Street, Grafton, 

Hea(lquarters for 
D U M P I N C HORSE CARTS . 

Wide and narrow tires. Low rates of freight from our works-'ratRIIl)", l'a.­
to all pOints. 

H O BS O N  & C O .  
No. 4 Stone St. , New York. 

BICYCLE TIRE REPAIRING. - THE 

�:���nfh�f ����I;dTof���i:il�;
-Aaf���;iC:JJ'�I��� i�rth pliers and pluggers, together wit);. rubber band plugging and the use of puncture bands. 9 Ulustrations. Con­

tained in SUPPLEMENT 1 1  U�. Price 10 cents. For sale by Munn & Co. and all newsdealers. 

N O  M O R E  I I  P O I S O N I N T H E  BOW L" No excuse for smoking foul pipes, 
The " Mallinckrodt " Patent Nicotine Absorb. 

ent and Ventilated Tobacco Pipe 

t: will render smokin� a 
� �. fte:A�h���j�lr'1,��o;;� =:::: S���f��gf A�

e
g��ti.i��: 

CI=iiii __ ..;.:::::::::Ji...".. Manufactured only by 
The Harvey & Walls Co • • Stat ion E. Ph i lade lph ia .  Pa 

and No .  2 7 5  Canal Street. New York. II1r lllustrated Circulars ,. S. A." mailed on application. 

Electric Battery M otors. 
M��or �? 1, 4 i,�. �!,Il . . . . . . . . . . . .  13.75 

. . .. �: � "  " : . : : : : : :J�:�g 5 x 7 Bunsen Cell . . . . . . . . . . . . . . . .  $1.25 IT' Circular free. C. M. Turnquist, 
216 Sonth Clark St., Chicago, III. 

ACETYLENE APPARATUS. --ACl!]'l'Y-
Jene number of t h e  S C I H: X TI F I C  A M EHICA !' SUPPLE­
M ENT, de8cri h i l l�, W ith fu l l  i l l ustratIOns. tne most recent. � impJe. or h ()I l le made and commercial apparatus for generattn/;;: acetv lene on the large and smal l scale. 
'l'he Jlas as made for and n.sed by the mICroscopist and student ;  its use In the ma2lC lantern . 'l'he new French tab le lamp making its own acetylene. Contained in SCIE:\'TIFIC Al\f EHICA� SepPLEMENT, No. 1 0 ;.") 7 . 
Prine 10 cent�. '1'0 be had at office. 

� Drying macbin¢$ \ for Grai� Sano. Olays. Fertilizers. Phos­
Ii" phates, t:freen Coffee, Wet Feeds, �alt Sugar, Chemicals. etc. 15 Years in opera· tion. Send tor 6th illustrated cataZo(J1.£t. S. E. WORRELL, Hannibal, Mo. 

J , itutift, �mtri,au. 
Typewriting machine. E. M. Hamilton . . . . . • . . . . . . . 592,052 Umbrella supporter, H. M. �'reeland . . . . . . . . . . . . . . .  5\12,050 Un��gl��� . .  ���i.��. :.(�� . .  c.���.� . .  ���� . . ��:� . . �i,�. 59'l,llY Unicycle road and racing sulky, '1\ G. Coleman . . . .  592,130 
Valve, A. 'V. R. nerr . . . . . . . . . . � . . . . . . . . . . . . . . . . . . . . . . 592,187 
Valve or faucet, A . . J. & F. P. Robinson . . . . .  � . . . . . 59'2,172 
Valve proper for tire or other valve1'i. G. II . If . � . 
Val���tri���io·s·tatie: ·M.· j�eitCii::::: ·: :::: ::::.':: .' :.: fi�l::; 
���i�l� �;�t.

e
H� ·�·J����· .. .. . ::::::::::::::::::: . . : ... : g�N� 

Vehicle, two�wheeled, M. P. Holmes . . .  , . . . . . . . . . . . .  �92,091 
Vending machine, coin controlled. H. C. Vierkunt :?92,071 
�:�?i1�t1��i�� r:;:��l���ep�j.�C�I�'�gt: : : : : : : : : : : : : : :  ���:M� 
Ventilator, M. IJ:. Rich . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5H1,SSO 
�!�o�?�gPar�'b�i-�gler�(�'k: Vi: if: i\ti;;rti'li : : : : : : : : : :  ���:�m 
�:���������t��ti;3I;�i:�ryg���ge&; Sha,"V::::::::::. 5��:��� 
�:!ih�?;�;{p�'���'o��;���,nllr�wiey' & 'j�'e�i'�::::: : : g�I:�()!� 
Well dril1ing machine, P. P. Marsh . . . . . . . . . . . . . . . . . :"J!l2,15.j 
Wheat heater, gravity, W. Apelt . . . . . . . . . . . . . . . . . . . . 5!12,O·n 
Wheel. See Air or water wheel . Ricycle wheel . 

Caster wheel. Fifth wheel. Wheel, J. J.  Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ;"JH1,!J'20 
����l' J:t:C·�};�iti 'i()�' iegs', . ii: ii: . Kiln)r'o�gh: ' . .  ': g��:��A Whistles, automatic device for operating, H .  C .  Mustard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592,Ol[) Windmill, F. EvisOll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;)91,902 Windmill tower braces, centering and tightening device for, S. \V. Martin . . . . . .  -. . . . . . . . . . . . . . . . . . .  5m,860 Window box, L. G. Quackenboss . . . . . . . . . . . . . . . . . . . .  591,935 Window cleaner, C. Brown . . . . . . . . . . . . . . . . . . . . . . . . . .  59'l,076 Wire stretcher, Ingram & Paugh . . . . . . . . . . . . . . . . . . . .  592,226 Wood construction, Curtis & Isaacs . . . . . . . . . . . . . . . .  592,21H Work bolder, M. F. rl'ysen . . . . . . . . . . . . . . . . . . . . . . . . . . .  592,181 Wrench. See Nut wrench. Pipe wrench. Pump 

wrench. Wrench, J. G. Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 592,1!1.l Wrench, H. H. McKelvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . :"J92,lU2 
;�����: J\l �r:;�\��: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��:g�� ","'"ringer. See Clothes wringer. 

DESIGNS. 

Bicycle ammonia gun holder, J.  W. Fuller . . . . . . . . . . 27,7t)(J Bicycle frame, A. H. Andrews . . . . . . . . . . . . . . . . . . . . . . . .  27,m7 Bicycle stand, W. Oliver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,7t)8 Bicycle stand, ,.y. IL Pine . . . . . . . . . . . . . . . . . . . . . .  27.761}, 27,770 Boot, bicycle, Phinney & Falvey . . . . . . . . . . . . . . . . . . . . . 27,771 BraZIng stand, I�ewis &: Bailey . . . . . . . . . . . . . . . . . . . . . . . . 27,747 Button hook handlp, F. fl'hieJke . . . . . . . . . . . . . . . . . . . . . .  27,736 Candle sbade, J.  Vanderbilt . . . . . . . . . . . . . . . . . . . . . . . . . . 27,�'41 Car step, ).1. P. M. Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,749 Chain, ornamental, 8. O. Bigney . . . . . . . . . . . . . . . . . . . . .  27,7:{4 Dish, 'Y. H.  Grindley . . . . . . . . . . . . . . . . . . . . . . . . . 27,743, 27,744 Dish, covered, W. 11. Grindley . . . . . . . . . . . . . . . . . . . . . . . . 27,�42 Fuse block, W. D. Packard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.750 Harness loop, S. H. Hull , . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,75:) Hook body, snap, L. H. Prindle . . . . . . . . . . . . . . . . . . . . . . 27,7,�2 Hook, snap, L. H. Prindle . . . . . . . . . . . .  . . . . . . . . . . . .  27,751 Ink block, stencil, .T. A. Allen . . . . . . . . . . . . . . . . . . . . . . . 27.746 Insulator, line wire, S. A. Graham . . . . . . . . . . . . . . . . . . . 27,756 Leather machinery finishing roll, J.  HaH . . . . . . . . . . .  27,760 
Light or tile. J. W. Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,761 Match and cigar safe. M. 'VeiHs . . . . . . . . . . . . . . . . . . . . . .  27,7:19 Metal bar, Bradley & Mathisen . . . . . . . . . . . . . . . . . . . . . . . 27,757 Monument, W. H. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,774 Oil can, M .  L. Sperry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �7.748 Penholder support, A. H. Meloche . . . . . . . . . . . . . . . . . .  27,737 Piano plate, !t. S. Bowen . . . . . . . . . . . . . . . . . . . . . . 27,763, 27,764 Piano top, R. S. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,765 Pin, hat, Holmgren & youngquist . . . . . . . . . . . . . . . . . . .  2i,73f> Pipe, H. Kriechbaum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27,738 
����hJf�rr;�srU�do::SC&?tl�e· . .. . : ... .. .. .. .. .. .... .. .. .. .. .. .. .. .. .. .. .. .. : �+;�� 
Scale face plate, F. C. Hoyt. . . . . . . . . . . . . . . . . . . . . . . . . . . 27,745 Stove, King & Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,762 Trimming, F. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,772, 27,773 VehiCle wheel, T. J. Lovett , . . . . . . . . . . . . . . . . . . . . . . . . . . 27,759 Whist box, F. Lines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27,740 
Wire joining tool. J.  A. Mitchell . . . . . . . . . . . . . . . . . . . . .  27.7,>5 

TRADE MARKS. 
Atomizers, laryngoscopes, rectal dilators, steril-izers and bacteriological incubators, W. Boekel 
Bed�p��::".fs�'H: S·chadewald: : : : : : :  : : : : : : : : : : : : : : : : : : :  �::ts� Cachous, T. B. Dunn Company . . . . . . . . . . . . . . . . . . . . . . . 3O,7Da Canned goods, certain named, Assau, Baines Com� pany . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,714 Canned or preserved edibles, \-Yilliam Numsen & Sons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,728 Cigarettes, National Cigarette and r:eobacco Com� pany . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,708 Cinchona alkaloids, derivatives of, Vereinigte 

Chininfabriken Zimmer & Company, Gesell� schaft mit Beschrankter Haftung . . . . . . . . . . . . . . . aO,t)!){j Cultivators, stalk cutters, harrows, bean har� vesters and corn planters, sulky, Ohio Cultiva� 
FIO��� �g�lt�'Wawortii ·&·jje�iiur8t·.·:::.·:::.·:::. ·:.·.: l�:+i� Garment supports, Herron & Herron . . . . . . . . . . . . . . . . 30,t)85 Glass, cylinder and rolled, Heroy & Marrenner . . . .  3(j,6�)2 Gum and cough drops, chewing, Tiekle�Me�Gum Manufaeturing Company . . . . . . . . . . . . . . . . . . . . . . . . 30,702 Hair invigorator, J. E. Hunter . . . . . . . . . . . . . . . . . . . . . . 30,701 Heaters, steam and water, A. A. Griffing Iron C'om� pany . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,724 Inhaler and contents, E. G. Clough . . . . . . . . . . . . . . . . . . aO,tl93 Iron and steel manufactures, certain named, firm of F. Krupp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,721 Liq\lors, malt, D. G. Yuengling & Son . . . . . . . . . . . . . . . BO,707 Lumber, both bundled and loose. including dressed lumber, boards, flooring, ceiling, cedar lumber and shingles, J ohn I�. Roper I�umber Company 30,727 
Matches, Retail Merchants Association of New Jersey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :10,715 Medicinal purposes, dextrinized barley flour for, G. R. Farlee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.711 Paints and oils, W. P. Fuller & Company . . . . . . . . . . . 30,716 Perfumes, cOlo&

ne8, toilet waters and sachet pow-
PlO��:sB�i��:' MR��&"iia�iiy ·COIllPany·::::::3IJ:7(j9: lllmg Publications, Brooklyn Daily �agle . . . . . . . . . . . . . . . . . .  30,686 Remedies for dyspepsia, W. E. Ryan . . . . . . . . . . . . . . . .  30,698 Remedies for influenza, congestive chills, coughs, 

colds and similar ailments. H. Patchen . . . . . . . . . 30,697 Remedy for anemia and nerve disorders and tonics for the nerves and blood, C. J. Ulrici . . . . . . . . . . . . 30,600 Salve, cordial and cathartic pill, J.  L. Rogers . . . . . . . 30,700 
Silver plated fiat ware, R. \-Vallace & Sons Manu-facturing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :30,691 Silverware, ornamented, Howard Sterling Com-pany . . . . .  . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i)O,tiOO Spectacles and eyeglasses, American Optical Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3O,r.s7 Starch, rice, J. & J. Colman . . . . . . . . . . . . . . . . . . . . . . . . . . 30,713 Steam specialties, heating apparatus and kindred 
supplies, A. A. Griffing Iron Company . . . . . . . . . . . . 30,725 Supporters, Hastings & ::\IcIntosh 'rruss Company. m,695 Tables and table parts, J. R. Schelosky . . . . . . . . . . . . . .  ;�O,i2t-i 'J.1ires, hose, belting, horseshoes and other mer-chandise composed in whole or in part of rub� ber, Whitman & Barnes �lanufacturing Com� pany . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . :i(1,71�' Typewriter ribbons, A. P. l.itt le . . . . . . . . . . . . . . . . .' . . . . .  3O,71H Typewriting machines. u'erningtoll-Sholes Com� 
pany . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . 3O,7l!1 

Watches, B. ABen & Company . . . . . . . . . . . . . . . . .  30,688, :10,n...�) Whisky, Old Bushmills Disti1lel'Y Company . . . . . . . .  il(),iO;) 
Whisky, rye, J as. E. Pepper & Com pally . . . . . . . . . . . .  ae,704 Wines, Manskopf�Sarasin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;i(),70!i Wire for electric eondllction, Bridgeport Brass 

Company . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  30,720 

LABELS . 

How to Build a Home,----...... $� 
'!'hose mtending to bui ld will tind the very best practical sug­

gestions and examples of Modern Architecture in the handsomest 
Architectural Magazine ever published 

"The Scientific American 
Building Edition . "  

Each number i s  iHustrated with a Colored plate and numerous 
iJandsome enL:"ravings made (li,n'ct from photographs of buildings. 
together with interior views, tJoor plans, description, cost, location, 
ow.ners' and arcbiteets) names and addresses. The illustrations 
illclude seashore, southern, colonial and City residences, churcbes, 
schools. public build ings, stables. carl'ial!e houses. etc. 

All who contemplate buildinw-, or improvmg homes or structures 
of any kind, have in this handsome work an almost endless series of 

the latest and best examples from which to make selections. thus saving time and money. 
P U B L I SH E D  M O N T H LY.  S U BSC R I PT IO N S $ 2 . 50 A Y EA R .  S I N GLE CO P I ES 25 C E N TS. 

Semi-Annua l Bound Vo l umes. $ 2 . 0 0  each . Yearly Bound Vo l u mes. $3 . 50  each . 
FO� "�l: a.t �ll. Jl�W.S �;:�&��ess M U N N & C O . , Pub l i shers,  36 1 B roadway, N ew York 

AN ENGLISH FI RM OF 
Engineers and Mac�) inists estahli �he� over 60 years with works in the most populous dIstncts of England, and having first class agents in all parts, are desirous of taking up some American snecia.lty to manufacture. 

'.rbe firm has every facilify for doing the work, having 
over ROO hands and capacity f ' )r employing more if busi­
ness demanded it. H. Ii'. S., P. O. Box 1592, Phila., Pa. 

I F  Y O U  W A N T  T O  

EACLE 
Graphophone 

L A U C H ,  

Agents and Dealers Wanted in All Localities. 
H AW T H O R N E  &. S H E B L E ,  

606 Cltest"nt Street, Phil a.ielp ltia, PRo 
GENERAl. >l,A.LES AGENTS. 

ON A S T I L L  H U N T .  
Tile up-to.date sportsman n eeds for 

��c;�t� fd�
stir� ���f��SI�:e:rotec­

���n:� ah�I�;�,
i�6u�hP::�t!�f.

y
c�ri:�:�t' 

harden. \Vide double soleR, rubber ce­
mented together, Practicaliy water· 
proof, flexible, easy. 'rhe most ser­vlceatJle shoe for snrveyors and en� gilleers. lUns. c-ircul,ars free. 
�la�f.:i,t��i��11 81?:'i3th Street, Philadelphia. 

"PORTING SHOES OF 

WILL BUY PATENT 
o f  satisfactory artic l e  han d led by hard ­
ware trade Prefer article made from 
wire. but other good articles will  be con­
sidered. Address w ith partieul ars 

Shorthand by M ai l  �gr1�����;;rt.:�����.::rji��i lesson Free,. Potts hhorthand College, Williamsport, Pa. 

Exper im ental �t':,�����t�����e6i��f:·s.?,fJ�f�: EMPIRE NOVF,LTY 'VOHKS, 402 E. 30th St., New York. 
A N  ( ) P A n:r�. ,  Gears, Dies, etc 
Catalogue Free. ,I. () . !S E Y I  •• l S I  lnacl i �o l l  �treet, CHJ CAGO, 

S P E C T AC L E S 1 F. E- BAILEY selis 
for new optical catalogue. 271 Wab:fJ;i ;�.���iC:�I.

te 

F" I L M S  &. M A C H I N E S F O R  A N l r"o.A A T E D  P H O T O G R A P H S  , L  VV I L L A R D  1 9 6  L E x t N GTO N AV E  B F- O O K:  L Y N  N Y  

V O LN EY W .  MAS O N  & C O . ,  

Friction P u l l eys,  C l utches & E l evators 
P R O V I D E N C E  R. I .  • B O O K S  W O R T H  H AV I N C .  . Best Books on all .ubjects of 

NATURAL HISTORY. 
'� THE NATURAL H ISTORY BOOK STORE .  

B R A D  L E E  W H I D D E N .  PUBLISHER.  
Serut jor Catal. 28 Arch St., Boston, Mass. 

,� TElESCO P E:;ND F O R C A T A L O G U E.  
w. & D.  M O  G E Y. . B AY 'l N N E:  C I T Y, f'I . 0 ' 

W O R K E R S  
I Chisels, Gouges, Turning Tools. 

B U C K  B R O S . Carving Tools. Pattern .Mak�rs 
C A S  T • STEEL Goul'es. lIT SentZ jor Prtce List. 

"". BUCK BROS., M i l l b u ry. Mass. 

For Railroads, Mills and Manufactories. Builders of Steel Towers and Tanks. La. Red Cypress Wood 'ranks a speci alty. 
W. E. CALDWELL CO., 217 E. Main 8treet, Louisville. Ky. 

-----ci B RASS BAN D 
Instruments ,  Drums, Uniforms, Equip­
ments for Bands and Drum Corps. Low-w1JY. est prices ever quoted. Fine C. atalog

. 

' 400 J/ 
Illustrations, mailedfree ' it gives B md 
1\1 usic & Instructions for Amateur Bands. 

THE MALI N & CO . ,  CLEVELAND , O H I O . -
LYON & HEALY. 33-35 Adams Ilt . •  CIt,eago. 

(b¢ Book of tb¢ Royal Blu¢ 
The " Book of the Royal B iue,)' i ssued by the Pas� 

senger Department of the Baltimore and Ohio R. R., 
has made its initial appearanee with the October num� 
ber, ancl is, undoubtedly , the mn�t ereditable magazine 
of its nature puhli slwd. ARl de from being a model 
example of modern typography, it IS most interesting 
a:-:l to its contents. A field for interesting" literature is 
certainly o11'ered by the Baltimore and Ohio R. R., 
becau8e it. it3 the old est railway in the Unit.ed States j is 
furemost ill h istorical prominence and is rich ill magni-
ficent seenel'Y. The latter especial 1y affords an end-
less Reope for i l i ustratiolls, anrl the magazine has 
start-eo on its venture with all these points ful l  in 
hand .  

EI¢ctricity Simplifi¢d. 
By Prof. T. O'CONOR SLOANE. 

1 58 Pages, Fully Illustrated, 
Price, $ J .00. 

(
HIS work is the simplest 

ever published on the 
subj ect of Electricity, and 

does sOluethl11g not hitherto 
accom plished. Electricity is 
in luany respects unexplaIned 
by the scientist ; to the ordi­
nary man it  is all  a mystery. 
Th� obj ect of II  Electricity 
Silllplifi ed " is to make the 
subject as plain as possible, 
and to show what the lllodern 
conception of electricity is ; to 
show how two plates of diffe r ·  
e n t  llletals itnmersed in acid 
can send a luessage aronnd the 
globe; to explain how a bundle 

Copies can be obt.ailled by enclosing four (4) cents in " Normandy Pure Rye " (for whisky) ,  �Iellwood Distillery Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6,55.S stamps to the Advertising- Department, Baltimore and 

of copper wire rotated by a 
stealn engine can be the agent in lighting our 
streets ; to tell wh.at the volt, ohm, and ampere are, 
and what high and low tension 11lcan ; and to answer 
the questions that perpetually arise in the mind in 
this age o f  electricity. • •  O�O����iy�.i.l� .': ��.�l: ���i.��:?:.�������� .�������:�:. 6,55!) Ohio R. R., Baltimore, Md. 

PRINTS. 
• •  Sbakesperian Series ) '  (for playing cards) , New York Consolidated Card Company . . . . . . . . . . . . . . . . . . . . . . . . . . 55 

A prilltf'!d copy of the speCification and drawing of any patent in the foregoing list, or any patent in print lssued since 186.3, 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. Special rates will be given where 
a larg-e number of copies are desired at one time. 

Ca.nadian paren.s may now be obtained by the in­ventors for any of the inventions named in the fore­�olng list, provided they are simple, at a cost of $40 each. If complica�ed the cost will be a little more. For fuU tustructions address MUnn & Co., 361 Broadway., New 
Yorl<. Other foreign patents may alBO be obtained. 

G O LD 
PLATE:. 

STEM WIND A N D  SET. 
C r' f  TillS OllT a n d  send it to  U !  
Wilh your name and address anQ 
we will send .y o u  this beautiful gold 
finisht'd watch. by �Xrrc!5s for ex' 
amin ation .  YOIl examine it  at thll 

oifie���1�ail;1�f�ptr���;�:53 
and it is yours, 
engraved anct 

,-··· --····-···�·- to • genuinq 
A guarantee anq 

�old plate t!hain and 
sent free with every watch. 

; this may not appeal 
whether you wanl 

ladies' size. .... ·iiOi;;b.in.'iii;:;ll�tTt'!?� 

We can also furnish Prof. Sloane's works on electricity as follows : 
Arithmetic of Electricity, 138 pages . . . . . $1.00 
Electric Toy �laking. 140 pages . . . . . . . . . 1 .00 
How to Becolne R Successful Electri-

cian, 189 pages .  1.00 
Standard Electrical Dictionary, 

pages .  
Electricity Simplified, 1 5 8  pages 

682 
3.00 
1 .00 

Ell]M!J,"R'i8�LO�T::R
c
ATl{!:

i
��I� �r�!'I::e�� reduced prIce of $5.00 put up in I I  neat folding box. 

ytriv�a�e(l���sb1!l,sme;!�ks���v�: 4�Yff����ations. 

I 
� Send for Rpecial circular containmg full table of contents of the above books. 

nUNN &. CO. , 361  Broadway, New York. 
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ORDINARY RATES. 
Inside Page, each insertion, - '5 cents a line 
Back Page, each insertion. - - $1.00 a line 

r;FFor some classes of Advertisements. Special and 
FHgher rates are 1·equired. 

The above are charges per agate l ine-about eight words per line. 'rhis notice shows the wldth of the hne. a!ld is set in agate type. Engravings may head adver­tisements at the same rate per agate line. by measure­ment. as the letter press. Advertisements must be received at Publication Office as early as l1hursdar morning' to appear in the following week's issue. 

Mechanically Correct. 

THE NEW MODELS 
of the 

Remington 
Standard Typewriter 

are designed to do the most work with the 
smallest expenditure of mental and phys­
ical power. To this end they are as me­
chanically perfect as brains. skill and 
money can make them. 

i]r Write for Catalooue. 

Wyckoff, Seamans & Benedict, 
327 Broadway, New York. 

THE 

Motor of 19t
h Century 

U a ANY PLACE SO BY ANYONE U FOR ANY WORK 
No Fire ! No Boiler ! No Gauges ! No Engineer ! No Ashes ! No Danger ! ECONOMY, RELIABI LITY, Cost of operation about 1 Cent 

S I M PI.. I CITY, SAFETY. an hour to each indicated H. P. 
i]r Cata!ooue, Testimonials, etc., by adaressirI{J 

CHARTER GAS ENG I NE  CO . •  Box t 48,  STERL ING ,  ILL .  

I T  COSTS N OT H I N C  T O  T R Y ! 
All steam users can save time money and trouble with the simplest, safest and most !��:�{��!'ir�i�*Zexist-

STEAM TRAP Guaranteed never to wear out. Look at the cut and see how it's 
ESTABLISHED 1874. �g�es�v��� ��ar��� ODe year and I'll furnish the trap free. � See Hlns. notice Sci. Am. July 13, 1897. Sale AmerIcan Mfr. 

\Vm. S. Haines, S 136 S. 4th 8t., Phila., Pa. 

THE  NEW DEPARIURE �5 
AUTO· 

. 
3 

MAl iC  l 
B I CYCLE � 
� RW�I�e�ent to you subject to a trial of 30 days. � 
•r i]r Sena for Scientific American, aescription, • 

price aM particulars. � The New Departu re Be l l  Co . ,  Br isto l ,  Conn . ,  U .S .A . � 
.Cv.�.� .. �.�.�. 

Preserve Your Papers. 
--�--

Subscri bers to the SCIENTIFIC AMERICAN and SCIEN­
TIF f C  AMERICAN SUPPLEMENT. who wish to preserve 
their papers for binding, may obtain the Kocb Patent 
File at the office of this paper. Heavy board sides, lU­
scription " ScientifiC American " and H Scientific Ameri­
can Supplement " in gilt. Price $1.50, by mail, or $1.25 

at this office. Address 
M U N N  & C O . , 3 6 1 B ROA D WAY .  N E W Y OR K  

J t itutif i t �mttitau. [OCTOBER 30, 1 897. 

You Need a Typewriter (ribUnt � BiCYdt 
Preference i s  always given to typewritten business letters, and i f  your work 
does not warrant the use of a stenographer, and a hundred dollar macbine, the 

AMERICAN TEN-DOLLAR TYPEWRITER 
will exactly fill your needs and save you ninety dollars, As well made as 
the high priced machines, but more simple. 25,000 in use. � Handsome 
catalogue and samples of work free if you mention SCIENTIFIC AMERICAN. 

AMERICAN TYPEWRITER CO., 267 Broadway, New York. 

When you 
need a Re­
volver for protection, 
you want to be sure 
that it won't go back on you at the � c:ritical moment. 

i]r Descriptive Catalogue. 

+ • 1 4  St�!�!� S�, �P�i�!�� 'Mass. 
• • • • • • • • • • • • • • • • • • t 

THE BICYCLE : ITS ' INFLUENCE IN 
Healtb and Disease.-By G. M. Hammond, M.D. A val­uable and interesting paper in which the subject is ex­baustively treated from the following standpoints : 1.  The use of the cycle by persons in health. 2. The use of tbe cycle by persons d iseased . Contained in SCIENTIFIC AMERICAN SUPPLE M ENT. No. 1 0 0 2 .  Price 10 cents. To be had at this office and from all newsdealers. 

BRISTOL' S Recording Instruments. 
Pressure Gauges, Vacuum Gauges. Volt­meters, Amperemeters, Wattmeters, and Thermometers, make continuous records 

Day and, N4Iht. Will pay for themselves. Every instrument fully guaranteed and Bent on 30 days' trial. � Semd jor Oircu­
lars and Specimen Chart. The Bristol Company Waterbury, 

Wood 
Work¢rs' 

Cools. 

Eastman's No. 2 Eureka Camera 
is a simple instrument for use with 
glass plates. Makes pictures 3Yz x 3Yz 
i nches, and has space in back for 
three double plate holders. Safety 
shutter. Fine achromatic lens. 

Prlee 1\'0. 2 Eureka Cllmern, wll b  one double plate 
holder, $4.00 

" Extra Double Plate Uolders, eneh, .10  
" Eastman's Extra Rapid Dry Plates, 3 }:;  x 3 %, per doz., .35 

For sale by aft dealers. Booklet of Eurekas and 
Bicycle Kodaks free at agencies or by mail. 

EASTMAN KODAK CO. 
Rochester, N. Y. 

SO S I M P L E  A C H I L D C A N U S E  T H E M  

S U N A R T  
MAGAZINE CAllIEItA. 

Folding Cameras. 

i5' i�i$r&J. 
ra::�l

i
l��'t iSlf�{g� f3%� 2% picture. $5. 

� Send 2 cent stamp for nlustrated CataJogue. 
S U NART PH OTO C O .  

5 A Q U E D U CT STR EET, ROCHEST E R ,  N .  Y .  

A FOLDING CAMERA. - WORKING 
Drawings showing how to build a folding ca�era. A 
practical paper by an amateur f�r amateurs. 4 tlll!stra­tiona. Contained in SUPPLEM �NT t O� t • PrICe 10 cents. For SaJe by Munn & Co. and all newsdealers. 

Buy Telephones 
THAT ARE GOOD··NOT . .  CHEAP TH INGS ."  

Tbe di1ference in cost i s  little. We guarantee our apparatus and guarantee our ('.ustomers against loss by patent suits. OUt' guaran· tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

2 50·2 54  South C l i ntnn St . ,  Ch icago .  

Tested and True. 

The Easiest Rnnning Wheel in the \Vorld. 
i]r Send JOT Catalogue. 

T H E  BLAO K  M FG .  0 0 . ,  E R I E ,  PA.  
HALF A CENTURY O F  CYCLES.-AN 
interestin:;c history of the cycle from its origin up to the 
R�e���.t8���ee;" ;�£ i��s;u����:o-r�.rii��e �1����Ie. ��: modern wheel. Cycle building a Hcience. Points of im­provement. The pneumatic tire. A hand and foot cycle. With 9 illustrations. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, �o. 1 0 1 2. Price 10 cents. To be had at this office and from all newsdealers. 

T H E  E U R E KA C L I P  
The most useful article ever invented for the purpose. Indispensab1e to Law­

yers, Editors, Studen ts, Bankers, Insur­
ance Compames and business men :;cen­erally. Does not mutilate the paper. Can 
be used repeatedly. In boxes ot 100 for 
250. '1'0 be bad of all booksel l ers, sta­tioners and notion dealers, or by maH on receipt of price. Sample card, by mail, free. Manufactured by 
B

o�O�s3
!
idated Sa

'170:�fi�1���:J. 

I M P E R IAL  BALL  BEAR I N G  AXLE 
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PATTER N .  

the Leading Carriage Builders. 
To R I DE E ASY , C ET R U BBER T I RES. 

'rhe Kelley, Maus & Co. Tire is the best on the market. 
i]r Write jar Descriptive Catalooue. 

KELLEY,  MAUS & CO .• I m per ia l  Bal l Beari ng Axle and 
Vehic le R ubber T i re Dept . ,  439 Wabash Av. ,  Chicago .  

�M1tOW� &ilin�� 
ttc��[r�og�nha����::t�e¥::�;�.l ������n�a1fg:�i�r�!ii prinCiples, anybody can learn it in a few hours from the 
Methodical Textbook to Round Writing, complete with an assortment of 25 single and double pointed pens, postpaid, $1.10. The most practical system of lettering 
for maps, plans. book headings, insurance policies, di­plomas, legal documents, price tickets. etc. 
KEUFFEL & ESSER CO. ,  44 An n  Street, NEW YORK.  

I M PROVED W A S H B U R N E ' S  PAT E N T  
SCARF FAST E N E R  A N D  HOSE S U PPORTER. 

It. is mere than a mere Scarf 
.!iii". faa������tb�ii���!tYciie�a�f �t most any kind-a pile of papers 

or the wristbands of your shirts. 
And, like the Hose Supporter, , it holds tight. {"events slipping ��gri��1 1 s�t��i�;eo�r �i����,ab� mall. 10 cents. lllus. cataloo free. � 
A M ERH'A l'i R I l'i H  C O . ,  Box P, Waterbury, Conn. ----

If you will send us 25 cents, we will send you our new 
Catalogue of WOODWORKERS' TOOLS, and 
you will have decidedly the best of the bargain. This 
book contains 400 pages, over 1800 ill ustraUons, and is 
altogether the most complete encyclopedia of Wood­
workers' Tools ever printed. (Prices are right.) 

Largest Manufacturers of Telephones SEN 0 for 250-Page Catalog free, givir.g de-
exclusively in the United States. scriptions and prices of lUagic Lan-I �r{gr'�����:Vu

t�f�n
l!�\�ib{tY!e::: X Ray (ubtS :C��;;���·��'�J�:i. 

The Ohas. A. Strel inger 00.  WITH  AUTOMATIC ADJ USTABLE �h Pi UiirlifiA� 
Address Box t 2�. D E T R O I T ,  M I C H . VACUUM ATTACHMENT. 

Impossible to run too high in vacuum. 
Life prolonged indefinitely. 

Roentgen Ray Apparatus : 
Coils (Induction and Hi�h Fre­
quency) ,  Fluoroscopes, Mo­
tor-Generators, etc. 

M I N I AT U R E  
I N C A N D E S C E N T  L A M PS ,  

Candelabra, Series. Decorative, Battery 
EDISON DECORATIVE & M I N IATURE LAMP DEPT. 

(General Electric Co.) Harl'ison, N. J. 

W. L. DOUCLAS 
S3 & S3.50 SHOES.  

E q u a l  to those costing $5 to $7. 
Genuine kangaroo tops : fast color hooks and eyelets ; three rows silk stitching ; oak leather bottoms. 

W. L. Douglas shoes are sold at wholesale prices at our 52 exclusive stores in the large cities, and by 5,000 ��ia�i�':��St�h-W.Ul.hf)�J1}1X·s�·Bi�g�i3��M��es�t ����r s�i�r:�3��a:�e��U�lryd .$���, c�rai��e:�s��� 

Boys and Girls can get a Nickel-Plated Watch, also a Chain and Charm for selling �t?3�!u�c�'f:��i�lsub�e :!t�r�e�:i���d we will forward the Bluine, post-paid. and a large Premium List. No money required. 
BLUINE CO ..  Box 106 Concord Junction, M.ass. 

Cb¢r¢' s a R¢ason 
for E,,¢rytbing, 

but there are many reasons why all intelligent 
peopJe �hould subscribe for the 

It is a weekly reflex of the whole world's scien­
tific discoveries and transactions in MechaniCS, 
Rngineering1 Chemistry, ElectriCity, and, in fact, 
a faithful chronicle of �cientit1c matters relat­
ing to all trades and professions. It is contributed 
to by tbe most distinguisbed writers and is regard­
ed in every land as the leadinA' scientific publica­
tion. 

Noteworthy inventions and patents are recurded 
and explained in its pages. Nothing- of interest 
to science or scientists is ever omitted from its 
columns. 

'I'be subscription price is $3.00 per year ; four 
months, $1.00. For sale by all newsdealers. Remit 
by ch eck, draft or money order payable to 

MUNN & CO., Publishers, 
361 Broadway, New York City. 

J ESSO P'S S T E E LTHB\��r 
fOR TOOLS,  S AWS : E TC. 

W'!! J E S SOP & S O N S  L! �  91 J O H N  ST. N E W  YORK-
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