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THE GORGE ROAD AT NIAGARA FALLS. 

The traveler in Switzerland cannot fail to be im
pressed by the engineering enterprise expended in ca
tering' to the traveling pUblic. Even the regular rail
road routes are made subservient to the demands of 
the tourist. The St. Gothard Pass, which is the locus 
of the most wonjerful piece of railroad engineering in 
the world, is crossed by regular trains, but special ob
servation cars are used, to enable the surpassing won
ders of the route to be seen by the passengers. Every
where throughout the region the same story is told. 
Mountain railways, either cog-rail or ('able traction 
systelu, are found everywhere. Some are operated by 
electricity derived from the neighboring falls. Others 
are operated by steam locomotives which run on the 
level without cog rails, and which on the steep grades 
engage with the cog rails until the ascent is mastered. 
Thousands of people carry with them no grander 
memory of Switzerland than that afforded by the trip 
up the Grundelwald railroad, where the glories of the 
Moench, Eiger, and JungfJ'au are seen at clolse quarters, 

and where the thunder of avalanches is l'epeatedly 

heard, and often t.he descent of the great snowy cata
ract from the sides of the Jungfrau is witnessed. 

In the United States it seems as if we were a little 
remiss in making provision for lovers of natural beaut.y. 
Show places we have in abundance, but efforts to pro-
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perly develop them seem wanting. The dedication of as it descends the cliffs. Starting from the hotel, the 
the old switchback road at Mauch Chunk, Pa. , to road runs through the streets and out into the country, 
pleasure trips and the building of the cog-rail road up until a point about a half mile above the cantilever 
Mount Washington, N. H ., were the earliest efforts of bridge on the edge of the cliffs is reached. Here the de
any momf\nt in this conntry in the direction indicat.ed. scent begins, and with a maximum grade of three per 
In our present issue we i llu�trate another, which is cent the track runs down the sides of the cliff toward 
designed to prove one of the greatest attractions of the great rapids. The lower level is reached a short 
Niagara Falls. It is the Gorge Railroad. distance belo w the cantilever bridge, and thence the 

The lover of Niagara has two places which are par · road winds along the foot of the cliffs twenty feet 
ticularly dear to him. One is the wild scene above above the u�ual water level. 
Goat I�land-t.he rapids above the Falls. Below them Our illu�tration shows the scene at the rapids near 
is the other scene, the Great Gorge Rapids, sometimes the point where the river level of the road begins. 
termed the worst piece of water in the world; the Hence the rapids are in their wildest commotion. The 
scene of many exploits or attempts at exploits from great volume of water which has come over the falls is 
the adventurous voyage of the old steamer the Maid crowded and forced through Ii\. narrow space. The 
of the Mist through its angry waves to the trips in bar- rate of the current in places is put as high as thirty 
rels and with life preservers, or even unassisted, of later miles an hour, but it forms numerous eddies and 
adventurers. The Gorge Electric Railroad, operated countercurrents, so that its average is far less than 
by the Niagara Falls & Lewiston Railroad Company, that. As the trolley cars run along its brink it is in
is a tribute to the scenery of the lower Niagara River, teresting to watch the logs which sometimes are seen 
and is a unique and interesting enterprise which will almost keeping up with the electric cars. At the place 
attract the admiration of IlIany travelers. It is operated shown the spray flies far and wide, sometimes falling 
in connection witl.> the hotel and observation tower upon the cars. About this point the water in the 
which have been erected by the same company in t.he center of the rapids sometimes is thirty feet higher 
village of Niagara Falls, near the State Reservation. than that at the sides. A very curious feature is the 
From this tower a view of the entire area is obtained, formation and maintenance of almost stationary waves. 
and the route of the winding gorge road can be traced (Continued on page 199 .) 
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THE PROPOSED INCREASE IN OUR N AVY. distinct from a foreIgn-a Republican, as distinct from 

It is announced from Washington that the House an Imperial policy. 
Naval Committee has recommended that an appropri- Great Britain's uavy, by way of example, has been 
ation of over $30,000.000 be made for the addition called into existence by the exigencies of the defense 
to our navy of four uattle ships and fifteen torpedo of an empil'e whose widely scattered colonies bring 
boats. This would be double the amount of any pre- her into hourly danger of conflict with any one of 
vious naval appropriation. a dozen different governments. The secret of the 

The SCIENTIFIC AMERICAN has for many years strength of our great republic lies not merely iu the 
realized that our national defenses, both on sea and political and geographical union of its many States be
land, were not keeping pace with our commercial neath one flag and within a single boundary line, but 
�rowth. We have been favorable to such a reconstruc- also in the fact that it has been both able and willing 
tion of both forts and navy as should enable our to concern itself with its own internal development, 
country to present an impregnable line of defense and has in the past and we hope it will in the future 
against the attack of any enemy 01' possible combina- carefully abstain from embarrassing entanglements 
tion of enemies. with the affairs of other peoples and nations. 

We have always felt, moreover, that such efforts of The uuilding up of a navy of European proportions 
reconstruction should be directed toward this one would be a distinct departure from the national tradi
single object of defense; and that the sums of money tions abo\'e mentioned. and would involve the enteri ug 
appropriated for this purpose should be distributed upon a policy whoseexeCl.l.tion would he as exhausting 
between land and sea defenses in such proportion as to the n'ational treasury as its principles would be op
to secure the most effective results. posed to the spirit of our constitution, and subversh'e 

In view of the fact that we are a Republican and not of the brightest hopes of its founders. 
an Imperial people, whose interests are domestic and • • • •  
not colonial, we have always felt that the sphere WEATHER TESTS ON THE NEW YORK UNDERGROUND 
of our naval and military operations lay, 01' should TROLLEY ROAD. 
lie, within our own shore lines, aud that therefore In our issue of February 22 we gave a fully illu�-
OUI' coast fortifications �hould be regarded as being trated description of the underground trolley system 
practically our fir,.t line of defense; and that our navy now in operation in New York, and stated that it 
should be considered as complementary to our land could not be called experimental in the usual sense, as 
defenses, and should be desigued strictly with a view the line was in daily operation and gave-the greatest 
to co-operation with the forts in our various road-, satisfaction. N I'lvertheless, there are some engineers who 
steads and harbors. have claimed that, though the open conduit might 

We have noticed with regret, and some measure of stand the trial of ordinary weather, it woul,\ inevit
apprehension, that. while naval appropriations have ably break down under the attack of It heavy storm of 
been forthcoming at a rate that has created a com- snow and rain. Sueh a trial was had or. Monday, 
plete modern navy in a few years' time, the land forti- March 16, when a total fall of ten inches of snow was 
ficatiolls, which, as we have seen, should be considered recorded; and the way in which the Lenox Avenue 
as our first line of defense, have been practically ne- road eudured this supreme test proves that the con
g\ected. So antiquated are the old fortifications, and duit system. as carried out in New York City, is a dis
so incomplete the new, that for purposes of co-opera- tinct success, even under the most trying' conditions. 
tion with the navy they are of very limited value. It commenced snowing at noon on the previous 

Now, in view of the foregoing considerations, we Sunday. and continued to snow more or less fol' twen
think the time has come for the government to bend ty-four hours; the total fall being ten inches. During 
its whole energies to bringing our land fortifications Monday afternoou the snow gave place to rain and 
up to their proper strength relative to the new navy. sleet, and the streets were soon deep in a heavy slush. 

While fully appreciating all that has been done in On Tuesday the rainfall was exceedingly hea "y, alld 
(]on.en... the past, we canlJot help thinking that the govern- tillS, combined with the rapidly melting snow, put a 

(Illustrated art.icles Qrp marked with an a.terisk.) ment has attacked the problem of national defense at heavy tax upon the surface 'drainage system of the 
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present 136 g"uns in the navy, and 360 rapid fire g-uns acting as snow sweepers. 
against the navy's 187. The full number of trips was made, and the time 

Such a comparison as this calls for no comment, that was lost on each trip was due entirely to the slip-

SCIENTIFIC AMERICAN SUPPLEMENT further than to say that a gun mounted within the ping of the wheels, and to the increased resistance due 
shelter of a fort is worth at least two mounted on the to the deep snow. As soon as the electric sweepers had 
unstable and exposed platform of a ship's deck. cleared the track the regular schedule time was main

The arguments in favor of concentrating our ener- tained. 
No_ 1056. 
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Price 10 cents. For sale by aU newsdealers. gies upon our land defenses rather than upon our The seven cars on the Lexington Avenue line had a 
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life, and give us our strong- national individuality. inches of slush. In spite of this, schedule time was 
The practical arguments were admil'ahly classifipd maintained, and there was not a case throughout the 

by Senator Proctor ill a recent speech before the Sen- whole storm of a "grounded plow." 
ate, and we give them in full: The Lenox Avenue cars are run under a two and 

First. That a proper system of land defenses will one-half and three minute headway, and the actual 
make our great cities safe from any naval attack. running speed is about ten miles an hour. That this 

Second. SUe'h a system can be constructed for a sum service should have been maintained undel' such trying 
many times less than the cost of a navy like the j:('reat circumstances for the greater part of forty-eight hours 
navies of Europe, and for a sum that may reasonably without any breakdown or apparent distress, either in 
be expended. the powe� house 01' on the line, is a fact well worthy of 

Third. Land fortifications are much more effi- record; and the advocates of the open conduit system 
cient for coast defense than a navy, and when once will write the item down in red ink in their note books. 
constructed are durable, cheaply maintained and eas· • ., .. 
ily streugthened. THE GOVERNMENT TESTS OF THE STRENGTH OF 

Fourth. The defense of our cities cannot be left to TIMBER. 

the navy alone, however large. 
Fifth. A navy that would equal the great navies of 

Europe is unnecessary, and its cost makes such a navy 
impracticable. 

Sixth. A navy quickly deteriorates and is expensive 
to maintain. 

Seventh. The construction of land defenses should 
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MARCH 28, 1&)6.] 
neer rai lroads were able to span broad riverlil, and Tbe 81gbts of tbe l1Iacblner), Inventor.* be made capable of being effectually appropriated, 
throw lofty trestle bridges across the innumerable When purchasing an equipment of machinery, the why should lands, or any tangible article of personal 
ravine!:' and canyons of our mountain passes, our great mill owner takes upon himself the risk of being called property, be so? And yet no one proposes to return 
system of transportation could never have been so upon to pay for one or more of each line (If machines to the savage state, so far as these kinds of property 
rapidly developed-that i�, its development would the second time. The average mill owner may, how- are concerned. To do so in regard to inventions 
have had to wait for the capital and time necessary to ever, find considerable satisfaction in knowing that in would be a retrograde to civi l ization, as well as a 
the  erection of more costly steel and iron structures. these days a patent gives to the holder only a pre- departure from the plainest principles of justice. 

In add ition to the extensi ve use of timber in heavy sumptive right of property. When it is infringed-no No title can be more unquestionable than that re
structural work such as bridges and buildings, a large matter how wantonly-the trespasser is permitted to sulting from discovery, unless it be that which is 
alllount is used annually in the construction of rolling protect himself by proving at the trial that the inven- derived from actual creation. The recognition of 
stock in the form of both freight and passenger cars, tion was first made by some other person, and not by either, if not instincti vely in the brute, is certainly 
as well as in the various lIIinor branches of the engi- the plaintiff ; though it may have been kept a pro- found in the lowest and most uncultivated orders of 
n et'ring and building trades. found secret, and would never have seen the light, but human intelligences. The bird seems to have a sense 

It  is  a surprising fact that, u ntil the above mentioned for the subsequent invention of the patentee; or he of property in its nest, the beast in h is  lair, the savage 
government tests were undertaken, there h ad been no may defeat the action by showing tuat the same con- certainly in the cave he has discovered or the weapon 
systematic attempt, on a large scale, to ascertain the trivance is described in some pUblication printed in he has made. Even the first occupant of a tract of 
exact strength of the various kinds of American tim- any foreign language, and which publication was land, which he has neither discovered nor created, has 
bpr. 'I'he tables contai ned in the  engineering text- never seen or heard of in this country before the date a title which, in the absence of a better, is protected 
hooks had been drawn up frollltests of a li mited  of the trial when this  proof is m ade. by the governments of all civilized countries. To 
range, and of more or less imperfect execution. - As a The liability to be set at defiance in  this matter con- none of th ese is the title of the inventor at all inferior. 
conseq uence they were-and indeed are to-day-viewed tinues throughout the entire life of the patent. And He has created or discovered all that he claims the 
with more or less distrust by engineers and builders. n o  matter how often the validity of the patent may be right to possess. The property for which he asks pro
The result of this is that motives of sel f  protection will established in court, it is equal ly liable to be called in tection might never have existed but for him, who has 
lead the designer to select the larger rather than the q uestion on any new trial. The evils of the present created it out of nothing. At least, h e  has called it 
5lllall�r fi!!ures, and his  structures will be more bulky law are that there is a great deal of u ncertainty in the into active being, and made it the servant of man
th an reasonable safety demands. mode of asc-ertaining what really is a new invention. kind, subject to the limited righ t of ownership, which 

The government tests were undertaken with a view Hence, when a patent has been granted, if it i s  of such he claims for himself. Were the law to afford no pro
to providing a table of the strength of timber which a nature as to lead to competition, infringements are tection to the inventor, his only means of reaping any 
should include not only those woods which are used in almost matters of course, and the only mode of d is- particular benefit ft·om his invention would be by 
the heavier structural work to which we have referred, covering" and checking the infringement is so tedious, hiding it from the knowledge of the world, as in  Tur
but also th'" woods which are used in the various arts costly and ineffective that inventors generally pass key the peasant secretes h is  wealth lest it should be
amI man u fact ures. Timber, again, is so variable in its \ their l ives in constant litigation, fighting in detail a come the prey of that rapacity against which the laws 
q uality, that it is necessary to test a much larger num- succession of imitators who often h ave nothing to  lose afford no sufficient protection. 
bel' of specimens than is customary in the case of iron by defeat, and therefore entail all the greater burden Taking it altogether, reforms in  the operation of the 
and steel , in order to get a reliable average of its on the legitimate manufacturer. The disheartening United States Patent Office will be difficult to accom
strength . Writing on this  subiect to Walter G. Berg, and prostrating influence that this is calculated to plish. The Patent Office, silent and unobtrusive in its 
C. E. , of the Lehigh Valley Rai lroad, Dr. Fernow says: exert upon those who devote their lives and energies course, connecting i tself with none of the agitations of 

"You wil l, however, understand that this test work to the actual im provement of the milling and mechani- the day, and demanding noth ing from the pub:ic 
differs from other testing done h itherto, in that it cal arts, and to making those d iscoveries which h ave treasury, can only ask the assent of the national legis
places reliance only on lar:5e n u mbers. Hence, for in- given a character to the present age, can readily be lature to such an arrangement of its instrumentalities 
stance, the 276 tests on Oregon fir would hardly war- perceived without comment. as shall secure efficiency to its action. 
rant us in drawing any conclusions. They are not bet- In the opinion of many, however, any remedy that • '.' • 
ter than any other tests, except that their moisture can be contrived would be more to be feal'ed than the FrOID New- York t o  Paris b y  Land. 

condition is noted, which is, to be sure, one important evil which was sought to be remedied. But is there Mr. H arry de Windt is an Englishman, but was 
advantage. any good reason for such a conclusioll?  Why should born near Paris, in 1856. His father was English and 

.. On the other hand , for the Southern pines we the holder of a patent, which is presumptive evidence his mother French . He h as already distinguished 
may claim to have such a series of data as to make it of title, be forever liable to have his right called in himself by the expeditions which he has made under 
unnecessary for anybody else to test these timbers q uestion by every mere trespasser? Such a course is d ifficult conditions. He has been to Siberia three 
again ; they cover such a large number, under all sorts not permitted in relation to any other species of pro- times: in 1887, in 1890. and in 1894-his mission this 
of eonditions, that absolute confidence in the reliability perty. The wrong doer is not in other cases permi tted last time being to visit the Russian prisons-and 
of the data for the range of strength in the species to protect h imself by calling in q uestion the title of finally he crossed Asia and Europe, going by land 
should be accorded to them. him who has prima facie evidence of ownership. Why from Pekin to Calais. 

" At the sallie time the confusion existing in engin - should he do so in relation to ibis species of property? Upon his return from his last journey, he  conceived 
eers' tables wit h regard to the kind of pine (names or It is true, that if a patent should be granted for a ma- the idea of a new expedition, says the Tour du Monde, 
species) should not be permitted any longer, especially chine alread y in common use, and which is therefore which he has now undertaken. He took passage on 
since the various species promiscuously referred to as fully the property of the public, any person sued as an an American vessel, the captain of wh ich-an experi
Southern pine, yellow pine, pitch pine, etc. , differ up infringer should be permitted to protect himself by enced sealer-told him that he had crossed Behring 
to 20 pel' cent in average strength values. " showing the facts of the case. B ut why should a per- Strait on the ice seven times. Mr. De Windt decided 

How elaborate were these tests, and how great will son who has trespassed upon what he does not pre- immediately that he  would try to go from New York 
be the yalue of the  results, may be j udged from the ten d  to be public property be allowed to defend him- to London by Alaska, Behring Strait ,  anu Siberia, 
fact that over 20.000 separate tests were made on the self by showing the property to belong righ tfully to and he has just started for America, where he will 
Southern pines alone. some other individual? begin his  journey, giving a series of lectures in the 

Altogether about 40, 00) tests have been made to The analogies of the law rela.ting to tangible pro- cities through which he  passes. At San Francisco he 
date. Of these, only the Southern pine tests have perty lead to this same conclusion.  If one person will find his  servant, George Harding, who was his 
been published ; and a large mass of unpublished make an inclosure upon the lands of another, his right faithful companion in his former expeditions, and 
tests, to the number of 20,000, remain pigeonholed for of action against any trespasser is complete and un- whom h e  has charged with the pre(Jaration of all 
want of the small appropriat ion necessary to cover the questionable. But if he were to inclose a portion of baggage necessary for the expedition. Ai" Vancouver 
expense of printing. A bill  making special appropria- the public high way, no such action would be main- he will meet Captain Adair, the sealer whose stories 
t ions for the continuance of this work has been intro- tainable, for his inclosure is itsel f a nuisance, which gave him the idea of crossing Behring Strait, and who 
ducpd into the Senate, but its passage is regarded by anyone may disregard or remove. Analogy also sug- will  accompany him. Mr. De Windt expects to leave 
Dr. Fernow as exceedingly q uestionable. If the work gests another provision , still 1lI0re important and Vancouver by the end of March with a party of 
should be �topped, it will be a great loss to the ind us- effectual. So great are the evils resulting from uncer- Indians or half-breeds. 
trial world at large. Nothing reliable is known about tai nty of title to real estate, that in most of our codes The crossing of an unknown part of Alaska will be 
the strength of our Maine and Michigan timber, nor means are provided by which the presumptive owner attended with considerable difficulty, and, in fact, 
of that which comes from the great forests of Wash- may file a bill in equity, and bring such uncertainty danger. N Illata will  be the last inhabited point of 
ington, Oregon, and California. It is quite possible to an end. Is there anything in the species of pro- American land passed by the expedition, which will, 
that the lumber interests, especially of these Western perty we are considering which renders a similar pro- from there, ascend Cape Prince of Wales, so as to 
States, are suffering because the high average of elas- vision out of place or objectionable? If th p h older of cross the strait at the narrowest point. Mr. De Windt 
ticity and strength of their timber has nl'ver bt'en a patent were permitted, under proper regulations, to expects to cross on sledges drawn by dogs and to strike 
reliably tested, and is, t herefore, not known. Proof file a bill to quiet h is  title, either in one of the federal land in Asia at East Cape, from which he will direct 
of this was made recently at Tacoma, when a COlD- courts already organized or in a special tribunal his course to Iakoutsk. He has set eight months as 
parative test of Douglas fir with Eastern oak showed a crea.ted expressly for that purpose, would not the the  probable length of time required by the journey, 
deci d ed superiority for the Western timber. Nothin g  result prove as harmless and as beneficial as though a most d ifficult one because of the cold incident to 
short of certified government tests would enable the the patent were for real estate? The patentee would fou r  months of polar night. The crossing of Behring 
fir to compete in the markets as a structural material then be enabled to feel that security which would give Strait will take about t welve days, on account of the 
with the renowned Eastern oak. double value to his  property, and would be free from numerous accidents that will be liable to occur to the 

The cost of completing this good work would not be that continued series of vexatious lawsuits which sledges. 
great. Compared with t h e  value of the results, it often render the most valuable inventions the sources Mr. De Windt expects to return to London in the 
would be very small. Engineers, architects, builders, of continual annoyance, if not of eventual pecuniary autumn of 1897, and he calculates that his long jour-
and, ind eed, all workers in wood, ought to use their in- ruin to their authors. ney will cost him over $25,000. 
fluence to secure the completion of a work that so As a short and effectual remedy for all these d ifficul- • I ••• 
vitally affects their interests. ties, it is the opinion of some who have thought upon THE deepening of the Hudson to 12 feet, as far as 

• '.' • this subject that the whole system of granting patents the State Dam, seven miles above Albany, will proba-
Tbe Effect o f  a Cannonade, ought at once to be abolished. But  is it not one of bly be com pleted within the next two years. The 

Sir William 'fhomson h as recently been making ex- the cardinal purposl's in the establish ment of all gov- improvement projected and being carried out by the 
periments to discover what the effect of a cannonade ernments to protect the citizen in  undisturbed enjoy- federal government calls for a channel 12 feet deep 
of q uick-firing guns would be on board the vessel fir- rnent of his property ? This species of property is by and 400 feet wide to the foot of Broad way, in Troy, 
jng and the ship subject to the fire. He finds that I the Constitution placed under the special guard ian- and a channel 300 feet wide, but of the same depth, to 
after flfteen minutes' firing the  survivors of the crews ship of Congress, and it is difficnlt to percei ve wh y it is the State Dam, at the h ead of navigation . The eon
of both vessels would be reduced to a state of mental, I not as much entitled to legislative favor and protec- tracts for this work, let in 1893, cover the removal of 
if not phys�cal ineapac!t� .. owing to the concussion of tion as any other property. If inventions are not to, 4, 620,000 cn�ic 

.
yards of ea�th and 

.
190,000 tOO8 o� rock, 

the projectIles on the SIdes of the vessel and the noise I and t,he bmldmg of 8 mIles of dIkes. The estImated 
of the 'tuns. ,. By Charles Mason, in Milling of February, 1896. cost is $2,500,000. 
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A COMBINATION DEVICE FOR THE POCKE T .  

In the  accompanying ill ustration is represented a 
device, i n  form resembling a fountain pen, but con
taining  a variety of useful articlps besicles the ordinary 
pen and penci l .  I t  h a s  been patented by Fred. W. 
Bacho, of No. 53 Conti Street, Mobile, Ala. The pen
cil and pen holder slide in and out of the tubular bod y 

in the usual way, and 
a rotary spindle car
ries a tape extending 
through a slot, the 
tape having on it a 
calendar, foot meas
ure, reference tables, 
and advertising mat
ter if desired, both 
s i d e s  of the tape 
being thus utilized . 
A reversible rubber 
eraser is held m the 
outer end of the de
vice, and near th is  
end of the body por
tion are longit udinal 
pockets in w h i e  h 
may be c a r r i e d  a 
t o o  t h p i c  k, e a I' 
c I e a n e r and nail 
c leaner, as shown in 
the small fl g u I' e s. 
Reversibly fitted to 
the other end of the 
device by means of a 
coupling collar is a 
b l o c k  h a v i n g  a 
whistle at one end 
and a knife at the 
other end. All the 
parts are so assem
bled that they can 
be readily placed in 
posit ion for use, and 
in practice the  whole 
device need be only 
about the size of an 
ordinary f 0 u n  t a  i n 
pen . 

... . ,. 
Cogwheel Railway •• 

The Temps pub
BACHO'S " POCKET COMPANION." lishes some interest-

ing particulars w ith 

regard to the number and length of cogwheel 

railways, stating that 70 lines have been built since 

1 8 12, and that of t hese, 1 7  are in Switzerland, 14  in 

Germany, 12 in Austria-H ungary, 4 in France, ano 3 
in Italy, the othprs being i n  England, Spain ,  Greece, 
Portugal, the United States, South America, Asia and 
Austral ia .  The total length of these l ines is 500 miles, 
of which 188 are on the Abt system. These lines are 

worked by 300 locomotives, the heaviest of which 

weighs 70 tons. 

THE RIVETT LATHE. 

Nothing delights the heart of the true mechanic 

more than the examination of a perfect lathe, unless. 

indeed, 'it may beahe actual possession of one. There are 

other machi nes more wonderful ,  and capable of per

forming intricate work, and i mitating manual opera

t ions w ith remarkable fidelity and great rapidity. But 

for the lathe, such machines could not exist. The 

lathe may, therefore, be regarded as the progenitor of 

all machines .  Having a perfect lathe, the machin

ist  can produce anyth ing  required in  the line of ma

chinery or tools. 
, As every skil led mechanic knows, there is a vast 

differenee in lathes . Somt' m a ch ines of that nalIle are 
scarcely suitable f o r  
dril l ing a hole, while 
others are adapted to 
the very finest work. 

A lathp  of the latter 
class is here i l lustrated. 
It is known as the Ri
vett precision I a t h e , 
made by the Faneuil 
Watch Tool Com pany, 
of 474 Washington St. , 
Boston, Mass. , u n  d e r 
patents of Edward Ri
vett. This lathe is de
signed f o r  engineers, 
tool makers, scientists, 
electricians, machinists, 
and m odel makers. 

It was built in re
sponse to the demand 
for an absolutely accu
rate lathe of small size, 
but capable of nehVY 
work and ha vlng all t.he 
conveniences of t h e  
krger engine lathes, 

j'eitut if i e  jmtrie4la. 
and these points have been fai thfully carried out, and 
various ad vantages found on no other lathe have been 
secured. The lathe has automatic long and cross feed, 
with compound rest, rotary tool post, which is gradu
ated, as are all the other  rotary parts, aud is furnished 
with an eccentric elevating devicp for the tool holder. 
The carriage has an automatic release from feed, and 
the compound slide rest is detach able from the car
riage by the sim ple  movement of one lever, leaving the 
carriage free to support the various attachments which 
may be used upon it. 

The tools used in this lathe are made from round 
steel ,  and fit the tool post closely, enabling tools to be 
removed from the post, ground and replaced in pre
cisely the same position with regard to the work that 
they originally occupied. 

The lathe bed is very heavy, with the V's on the 
side, removed from chips and dirt, and the feed rod 
and lead screw are likewise on the side between the 
V's and also protected. 

The slide rest is made to attach to a revolving tail 
stock for milling cutters and work of this description, 
the  form to be milled being held in the tool post, the 
working cutter being rigidly and steadily held in the 
live spindle. . 

The traverse miller consists of a h eavily built m ill
ing head mounted in a turret and fitting on the lathe 
carriage, being there secured by the sim ple lever 
movement characteristic of all the lathe parts, and 
when so mounted the  lathe becomes a milling machine 
for all descriptions of tap, reamer, grooving, chan
neling and fluting work, cutting keyways as fine as 
a cutter can be made to stand the wear, or up to the 
size of a three inch shaft. 

The turret raises and lowers the spindle, and also 
swings to any angle, enabling spiral work to be done 
w ith great facility. 

A slotting attachment, consisting of a small shapeI' 
head, is mounted on the cross slide of the lathe. It is 
very useful to al l  mechanics having small internal 
slotting, keyseating and work of this description to do. I 
With this attachment any keyway may be put i n  a I 
hole, from three inches to the smallest, in a very short 
time, the time depending upon the kind of metal be
ing worked. 

The lathe is also furnished attachments by which it  
is converted into a screw machine of the first order, 
having the latest and best drawing-in bar, diamond 
ground split ch ncks, six h ole turret, cut-off and forIll
ing slide, and all that is found in the regular commer
cial screw machines. 

There is also a taper screw cutting attach ment, by  
which any taper may be turned and threaded, u p  to 
an angle of sixty degrees. This taper attachment 
uses the same change gears as the regular lead screw 
of the lathe. 

Besides the above, the lathe is fitted with a grinder 
for internal and external grinding and diamond lap
ping, and a traverse grinder to grind up reamers from 
the traverse mHIing head following the work of the 
tra verse milling cutter. 

Accuracy has heen the aim of Mr. Rivett. The 
lathe is finished in all parts with the most scru pulous 
care, the work of the scraper and diamond being 
everywhere shown. The bearings are of hardened 
steel. All surfaces and fittings are polished and 
scraped, no paint being" used. 

. . . ' . 
Printed Copies of Patents. 

Earl y ·  this month the House of Representatives 
passed a bill (House bill No. 6, 195) which is intended to 
reduce the highest price the Commissioner of Patents 
may ask for printed copies of patents from fifty cents 
to ten cents. Should the bill become a law as expected , 
the cost of copies of patents will be very much less 
than formerly. Such a result is greatly to be desired , 
inasmuch as it will enable attorneys or inventors, in 

EIGHT INCH PRECISiON LATHE. 

making i nve�tigations, to secure a large n u m her of 
copies in given lines at moderate cost, and at the salll e 
time help reduce the great stock of printed copies on 
hand in the Patent Office. How fast copies ace umu
late there can be imagined when it is stated that on 
the average one h undred and two copies of each pl'.tent 
are printed. Regarding the probable effect of the  bill 
the Comm issioner of patents thinks that i t  will take 
out of the office a conside rable amount of material 
which might better be in the hands of the puulic, 
since much useful information would thereby be dis
seminated as regards the industrial arts, while the 
receipts of the government from this source are likely 
to be materially increased. 

... I e . " 
A NEW SPEED MEASURE AND ALARM. 

A lIIeaDS of indicating the speed of a desired revolv
ing par t, and sounding an alarm when an excessive 
speed is  reached, is shown in the engraving, and has 
been patented by Gustavus E. Kastengren, of No. 400 
Bay Street, San Francisco, Cal. It is designed for 
vessels, cars, and other vehicles, as well as engi nes, 
dynamos and machinery, and has also been adapted 
for marine use, on both steam and sailing vessel�. 
Fig. 1 illustrates the application of the improvement, 
Fig. 2 being a front elevation, partly in section .  On 

KASTENGREN'S SPEED MEASURE A N D  ALARM. 

the u pper end of a shori shaft connected by belt with 
the revolving part whose speed is to be indicated is a 
cros!'. piece forming part of a weight governor, the 
cross piece being pivotally coimected at i ts  ends by 
two sprin g  bands with the ends of an upper arm, rotat
ing loosely on a pivot pin on the lower end of a rack 
sliding in bearings in the casin g. Weights are ad
justably h eld by set screws on the spring bands, oppo
site weigh ts being connected by coiled springs, and as 
the weights are m oved outward by centrifugal force 
when the governor is aGtuated the rack is pu l led 
down ward, moving a pinion in mesh with it on a shaft 
carrying a pointer indicating on a graduated dial .  On 
the shaft is also a second indicating wheel, serving 
likewise as a fly  wheel, this  wh eel being marked on its 
peripheral surfac e, and its grad uations being read 
through a glass in the top of the casing. An adjnsta
ble bar on the rack is adapted to move in con tact with 
a spring by which, when excessive speed is attained by 
the revolving part, a lever wil l be swung to make con
tact with contact plates connecting a battery with an 
alarm, whereby an alarm will be sounded. In  adapt
i ng the device for marine u�e, a. screw propeller such 
as is used in  connection with the patent log may be 
connected by a practically non-torsional metalliCl cord 

to the governor, when 
the rate of speed will 
be constantly indicated. 

• • •  
Otto o f  Rose I ndustry. 

In 1890 the rose plan
tations in Eastern Rou
melia covered an area 
of 2, 698 hectares, or 6,664 
acres, the yield in that 
year being 4, 1 67 kilos. 
of otto, or only about 
3� pounds per acre . 
'fhe  existence of the 
plantations seems to be 
com promised by the fall 
which th e  prices of the 
essence are yearly ex
periencing. The ma
jority of the growers 
are so III uch d i scouraged 
with it that some of 
them intpnd to retire 
from the ind ustry alto 
gether. 
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A NOVEL GAME BOARD. pected to operate as a great stimulus to careful and in- manufacture of kid gloves. In the accompanying ar

ticle and cuts we set forth the further steps in produc
ing the finished article of an industry w hich is little 
understood by the  general reader. 

The improved game apparatus shown in the accom- telligent dairying in the Northwest. 
panying' illustration has been patented by J. W. • , • • •  
Blackham, of No.  100 Schermerhorn Street, Brooklyn, INTERLOCKING BRICK. 

N. Y. In its hase portion are arranged numbered The brick shown in the accompanying illustration, The leather used for �loves is manufactured from the 
skins of  lambs and kids, the skins coming principal ly 
from Brazil, France, northern Italy, Germany and 

pegs, above which is flexibly suspended a chute, hav- I whether used in an outside wall or an iuside partition , 
ing at its lower end an angularly disposed delivery are designed to tie themselves together in such a way 

BLACKHAM'S GAME APPARATUS, 

spout. Secured to one side of the base by a set screw 
is a post, from all arm of which the chute is suspended 
by a chain. Different rules may be made for counting 
(\, game, to 8ucces�fully play which the player must hold 
the chute in such position that the rings with which 
the game is played will be delivered onto the pegs, and 
not alongside of t hem. 

• • • • • 
Where is the Best Butter llIade1 

A St. Paul , Minn. , dairy company now claims to make 
the best butter in the world, having won the prize 
and first prem i u m  at the recent national butter and 
cheese convention at Cedar Rapids, Iowa, against more 
than 500 competitors, from Maine to California. The 
Minnesota butter scored 97 '82 in a possi ble 100 per cent. 
The fine butter making industry has gradually worked 
toward the West. The center of production of the best 
dairy products in  the United States was first estab
l ished in Orange County, N. Y. Thence It took a long 
jump westward to Delaware County, Iowa, which for 
years maintained its prestige as a producer of the finest 
butter. Elgin,  I ll. , then captured the prizes and held 
the reputation, but now the glory and the prize, a 
$500 si lver statue, are St. Paul's. The result is ex-

P I E C E S  O F  L E � T H E R .  

� � 

"' O R  G L O  V £  . 

A RI D D E L L E  

T H (Not B II N O F I N G E. R  
P I E C E S . 

that the wall cannot be sprung outward nor cracked. 
The improvement has heen patented by O"car 

Kleinberger. Nos. 411 to 415 North Eighth Street, 
Saint Louis, Mo. , and is adapted to afford a very 
sol id  wall, as well as the best and strongest brick 
for arches, while a chimney built of t.his brick cannot 
crack. The engraving represents a portion of a 
corner of a wall in which these brick are used, the 
smaller figure showing a sectional view of bricks thus 
laid to break joints. Upon both the  upper and lower 
faces of the brick are recesses and projections or nipples, 
t h e  nipples being ordinarily m ade to extend a slight 
distance above the plane of the Illargi n of the brick. 
In breaking joints, the nipples on one end of the u nder 

I face of the upper brick COUle between t h e  nipples on 
the end of the upper face of the lower brick, but there 
is sufficient space betw een the nipples to permit the 
bricks to be moved endwi se or sidewise. The cement 
or mortar in which the bricks are laid may be as deep 
or as shal lo w  as desired . for when even the margins of 
the brick are brought in contact there is sufficient 
quantity of the cementing material to form a firm tie . 

. ' . ' . 
MANUFACTURE OF KID GLOVES, 

In our last issue we il lustrated the various processes 
KLEINBERGER'S BUILDING BRICK. 

employed in the preparat ion of leather to be used in the SwitzerhLnd , In Europe, where they raise the stock, 
: I i l l  \J) I : I !  i ' , . " I I '  the k ids  are allowed to roam about but very little, too 

,

'
. ,
' 

I ' 1IIII,I.I.I,I.�.I,.I.W:I'II'i}.;c· - - .. J , I  , I  I I I , ' ) i ; =� I I, � m ilch exercise tending to toughen the .kins. The raw 

•.. � � ... tr -- I: I ! I -; 1"4 skins have to pa�s through a num ber of processes. 
I 

X N I F £  
I : " 

, , !'Ilch as washing, unhairing, flesh ing, paddling', drench-
, S H I1 VI N G  � . ' I :  ( ing, tawing, coloring', staking, etc. , which makes the 

I i  . , I '  

t ' IJ ,  ! ' 

SHA V /iV  G S J{  I N S . 

, :  " rl( V M B  .Ii �lf rrE"I'( . .-
11 1 

PIf T TElfN . 

� I lea ther soft and pliable for working purposes. The 
skins froll1 which ladies' !{Ioves are made are taken 
from the kid when about five weeks old .  For gentle
men's street gloves the skin� are about  two months  
old . The g'love" mostly in use are the  !{Iace, castor, 
and undressed kid!'. The glace. or polished glove 
skin, is colored on the grain or hair  side. The un
d ressed kid is colored on the fle�h side. The castor 
glove skin may be colored on either or both sides after 
the grain has been scraped off. 

I '  I · , 
' C,_ :  ' 

From 20 to 24 pairs of gloves can be manufactured 
from one dozen !skins, including the pieces between 
the fingers, called fourchettes. 

'l'he prepared skins cost about $12 per d ozen. The 
finished gloves for ladies range in size from 5% inches 
to 7% inches around the palm of the hand ; for gen
tlemen, from 6%" to 10 inches ; and for misses, from 4% 

rI-/ V /Vf B  
D I E . � FO UR e "I £ T  T E .  

D I E . 

S T ," E r C J.{ I N G  L £If Tt(ER O VER P'I r rE lf N. 
C U T T I N G  

=-= /, 
� . 
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S E W I N G  G L O V E S . P O L I S H I N G  G L O V E S . 

M:ANUF ACTURE OF KID GLOVES. 
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I 
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t o  6� inches. T h e  first operation in glove making 
is shaving, the object bei ng to thin and soften the 
leather. The ski ll is first dampened and laid out per
fectly flat on a black marble slab with the grain side 
down, an operator then taking a broad knife similar 
to a chisel , cutting and thinning the skin down to the 
proper thickness. 

The knife or shaver used is about 8 inches in length 
and about 4 inches in width. D uring the shaving 
process a litt le  flour is sprinkled on the skin to prevent 
the k nife from slipping and making a bad or uneven 
cut.  About six skins can be shaved per hour. After 
shaving the leather is stretched and then c ut up b y  
hand into glove parts the proper size, after which 
they are lined or riddelled. The r iddelle i s  a stam p 
for marking lines on the glove pieces for form ing 
the fingers, each size glove h aving a diffCl'ent stamp. 
The th u mb pieces are marked in a similar manner. 
The spaces between the lines when marked are about 
double the width of the fingers, so that when the 
leather is stretched over the glove pattern the l ines 
will draw closer together. The glove patterns are 
rnade of tough cardboard and range in  size from 10M 
inches to 11� inches in length and from 4� inches to 
5Xi inches in width. A separate thumb and fourchette 
pattern of the same material is also req uired for each 
size glove. A pattern is laid on a table and an operator 
places the lined end of the piece of leather on the fin
ger end of the pattern , and with h is hand stretches the 
leather until the spaces between the lines are of the 
same width as the fingers on the pattern beneath. 
The thumb and finger pieces are then done in the 
same manner. Each glove is then mark�d and the 
different parts, including a narrow strip for the top, is 
passed into the hand8 of an inspector, who looks them 
over thoroughly to see if there are any imperfections. 
After this inspection the parts are taken to the cutting 
presses. The dies used for cu tting out the gloves are 
made of steel the proper shape and size . The section 
of the die for forming the glove is encircled by a sharp 
steel knife and is  movable, i t  being connected on the 
under s ide to the bottom of the frarne by means o f  a 
number of springs. S ix  pieces of the leather are first 
placed on top of the die, over which is laid a stri p of 
paper. The die is then Pllt in position in the press 
and a circular piece of rubber placed on top. The at
tendant. by pulling around the lever of the machine,  
forces an iron plate down on the rubber disk, which 
presses the leather against the sharp edge of the kni fe, 
causi ng it to cut through the material . The th umb 
pieces are cut in a si milar prf'Ss. About e ight to ten 
pieces are placed on a thick piece of paper and placed 
in position in the press. The die is then placed on top of 
the piece�, bottom up. The lever is then turned around 
as before, the pressure of the plate against the die forcing 
the knife-like edge through the leather. About eight 
dozen pairs of gloves can be cut out per hour. The backs 
of the gloves are then embroidered by a m ach ine, and 
the proper size and color of the fourchettes picked out 
to match the fingers. They are then laid inside of the 
folded glove, taken to the press, and the fourchettes 
cut out with a die. 'rhe die is made to cut out two 
fourchettes in one piece. They are c ut out in  the 
same manner as the thum b  pieces. 

The next operation is the sewing of the gloves together . 
The piece between the thumb is sewed on first, then 
the thumb and then the fourch ettes, and so on. A 
narro w  strip of binding is sewed on the inside to keep 
the leather from tearing out where the hook or buttons 
are placed. Sharp-pointed pincers are used to bring 
the parts together for sewing. The glove is sewed with 
an over-seam stitch. The glove is held in position by 
means of two circular pressers. These pressers revolve 
when the machine is in rnotion, causing the glove to 
move forward during the sewing operation. The silk 
threads, when carried through the glove by the needle, 
form a loop, a lever then holding the thread tight 
until a threaded hooker, which works back and forth 
across the needle, catches the loop. As soon as the 
hooker has the loop, the lever loosens the thread, the 
needle  goes forward, the hooker drawing back, pulling 
the thread through and dropping the loop, which is 
drawn tight by a spring on top of the machine. After 
the gloves are sewed they  are laid, for about ten min
utes, in a dam p  cloth.  The gloves are then flattened 
and pulled into shape by rubbing the hand over them 
on a smooth table. If there is any unevenness, a 
wooden rol ler is used to flatten them. About one 
dozen pairs per hour can be flattened out by a good 
h and. For giving black gloves a luster, a solution 
composed of neatsfoot oil, soap, vaseline and grease is  
rubbed on the surface by hand. Glace gloves are pol
ished on a plush covered wheel about 18 inches in 
length and about 12 inches in d iam eter. 

'rh e  attendant places a stiff piece of cardboard on 
the inside of the glove and preeses it against the 
wheel, the revolving of  which, traveling at the rate 
of 350 revolutions per minute, gives the gloves a pol
ished appearance. About six dozen are polished per 
hour. The gloves are then ready for the buttons or 
hooks. Holes are first made in the glove where the 
buttons or clasps are to go, by forcing through the 
leather a. conical shaped instrument connected to the 

front of the machine. Eyelets are then inserted in 
the holes and hol low tops or clasps placed on top. 
The two parts are then pressed firmly together be
tween two dies, by means of a lever drawn around by 
the attendant. 'L'he head of the clasp, as the upper 
die descends, passes into a circular hole in the bottom, 
preventing the top from being crushed. Both sides of 
the opening are done in the same manner. Two or 
more of these machines generally work together, the 
aUendant of one making the holes and putting in the 
eyelets and the others stamping the parts together. 
About sixty of these fastenings can be made per hour. 
The sketches were taken from the plant of Foster, 
Paul & Company, Jersey City.  From theIr plant in 
G renoble, France, they turn out about 500 dozen pairs 
daily . 

• • • • • 

Women as Inventor ... 

An observing WOll lan, a few years ago, saw the neces
sity of im proving t h e  ord inar y  buckle used on hose 
supporters and the like, and succeeded in producing an 
article which preven ted scratch ing and otherwise in
j uring the body and tearing the clothing. After she 
had protected h er rights by obtain i ng a patent, she did 
not look arou n d  and wait for a purchaser of it, but 
bent hel' energies to manufacturing and introduc
ing the article. From small beginnings she has now a 
well equipped factory with a force of five h undred 
employes, and is h ardly able to fill the orders she 
steadily receives from the largest wholesale h ouses. 

If it be true that " what man hath done man can do." 

Science N ote ... 

Fish with Sand Ballast.-A highly original observa
tion u pon the behavior of fish in deep water is attri· 
buted to a long experienced captain of a steam fish
ing smack, so remarkable as to deserve special notice. 
The fish ing boats belonging to the southern portions 
of the North Sea found in  their catch, lately, a d ispro
portionately small q uantity of codfish. Th e  capt ain 
maintained that he had foreseen this for eight days, 
because most of the fish caught h ad sand in  their 
stomachs. He claims to have often observed that j ust 
before the fish left the I:I hallow water of the southern 
banks, they took sand into their stomachs, and soon 
after fish caught in deeper northern waters showed t h e  
sarne peculiarity. Then when t h e  time for migrating 
frorn these deep waters came again,  the fish disposed 
of the sand. The theory h as been advanced that t h e  
sand is taken in as bal Ja'St , an d is rejected when siml
low water is t.o be ret urned to. The sand often differs 
in color and grain from that of the uottom where the 
fish are found. It i s  clai med that this � and may sup
pl�' a guide for the fisherrnen.-Hansa. 

A Metal B i rd's N est.-There is said to be a meta l 
bi rd's nest i n  the Museum of Soleure, Switzerland, 
which is made entire ly  of steel. Soleure has a num
ber o f  clock factories, and broken springs are often 
thrown out in the yards. O ne d ay a man noticed a 
peculiar looking nest i n  a tree i n  his yard. He found 
on examination that a pair of wagtails had built a 
nest almost enti rely of clock sprin!!s. T h e  nest was 
four  inches i l l  d iameter. Aftel' the birds had reared 

a precisely similar remark is no less applicable to their brood it was taken to the m u seum. 

woman, and th e number of women to whom the way The danger of liquefied acetylene gas is con sider

of practical snccess in life stands open, as really as in able, for if it is stored in a steel cylinder at s ix t o 

the case we have above ref'orded, is al most unlimited. seven h u ndred pounds pressure, in the event of a fire 

Th ere are, it is true, aven ues of invention whieh seem breaking out in a build ing containing it, it would be 

more appropriately to belong to men, although i n  decom posed, forming ('arbon a n d  hydrogen ; the latter 
rnost cases thi!,; is only a surface view of the matter, would have a pressu re of 20, 000 pounds per square 

but see how very large is the field in which it 'may be inch, which would burst the cyl inder and cause wide· 
said that women h ave really the superior claim, the s pread damage. Even a sligh t leak in the cylinder 

pre-empted right. as it were, to be much the more would be very dangerous, for thre"! or four per cent of 

numerous inventors. In all that pertains to househ old the gas in the air would cal 1�e a violent ly  explosi ve 

economy, in the preparation of food,  the beautifying mi xture. Acetylene gas can also be exploded by ful

and making comfortable the home, the providing of minate of mercury, and the ga� also makes explosive 

the wearing apparel and the bringing up of children , com pound s in coming in contact with copper. 

her sphere is by far the most act ive, practical and i n- III the new edition of the Bri t ish Ph ar maco pceia, the 

fluential, and her wit and di�cernment should, there- metric system of weigh ts and measure� wi l l  be adopted, 

fore, i n  such lines, be quicker to apprehend and keener Several hundred persons attended the u n vei ling, on 

to discern im provements l ikely to be of advan tage, March 8, of a memorial tablet that has been erected 

and possessing also possibilities of bringing pecuniary on the site of the villa at Passy, near Paris, which was 

reward. occupied by Benjam in Franklin from 1775 to 1785. It 

According to an abstract we published a few weeks was at this villa that Franklin erected his fi r'st l igh t 

ago, i t  appear� that there have been 7 , 663 patents ning conductor. T h e  drallJatist, M .  Manuel,  presid en t 

issued on laundry appl iances ; 4, 389 on different kinds of the PaRsy Historical Society, presented the tahlet, 

of chairs, and 4, 854 on furniture other than chairs ; aud M. Fa ye, a member of the French Acad e m y, s poke 

2, 103 on kni ves, forks and spoons ; 3, 184 on scrubbing of Franklin'�  scientific research es. The HOll. J. H. 

brushes and brooms ; 1, 747 on kitchen ware, and 2, 005 Eustis, the A merican am bassador, acknowledged the 

for devices for use in cutting and preparing vegeta · gift of the tablet. 

bles ; 4, 453 on games and toy!' ; 175 on different varie- H err Wilckens, of Vienna, h as found that two fu l l 

ties of needles and pins ; 11, 795 on buekles, buttons blooded English horses transmitted the  color of t heir 

and fastenings for clothes ; 5,014 on beds and lounges ; coats to their offspring in 586 cases out of 1, 000. Where 

2, 435 on window shades ; 1, 541 on making pre!lerves, the parents were of di fferen t colors, he fouud tIl e hair 

and 1 506 on crinolin es and corsets, besides great n u m - of t.h e  foals, in most eases .  took the color of that of the 

bers of others which appeal to women directly as cus- mother. 

tomeI's or are dependent solely upon the judgment of T h e  Cocopah volcanoes, seventy-five miles south
women for t heir success or failure. If we concede. west of Yuma, Arizona, were in violent  eruption a 

then , that there are some departments which more s hort time ago. The larger ones were emitting great 

naturally attract the inven tive genius of rnen , as the I vol umes of smo�e and some fl��es, and the �mal ler 
improvement of farm implements, the b uilding of en- I ones were t hrowll� g out quantJtl�s of water, stones, 

gines and machinery, etc. , is it not j ust as true that and m ud.  The nOIse of the eruptIOns could be heard 

the inventive faculties of women would seem to be at a long distance. 

equally adapted to devise improvements in the special
ties we have noted ? In the line of new inventions 
and discoveries, notwithstanding all that h as been al
ready achieved, there are, without doubt, as many 
brilliant successes lying before the inventors of the 
future as have been credited to the inventors of the 
past. The way is open to all. 

• • • • • 

GALVANIC ETCHING. -A process for etch ing letters, 
names, or designs on metallic goods, such as kni ves, 
for instance, is described in the Zeit . f. Electrochem. 
The objects are �overed with the following rnixture : 
One liter of naphtha, VB kg. of carbon bisulphide, 2 
kg. of pulverized resin, an d 1 '5 kg. of chloride of 
copper. After covering with a thin layer of this, the 
stencil or type i s  washed with a weak Rolution of pot
ash and pressed on the surface, wbi ch is then washed, 
after w hich it  is wet with a weak solution of sal-am-
moniac through which a curren t  is pas�ed, which tben 
etches the metal where the insulatin g  coat h as been 
removed.-Electrical World. 

A short t ime before he died Dr. Charcot stated , in a 

lecture, that semi-scientists had for more t han ti fty 
years ridiculed the idea that the full moon is a dan
gerous ti m e  for insane persons . Dr. Charcot stated 
that scient ists were now goi ng- back to the old -time 
notion, as a result of increased learning on the suhject 
of earth tides, which are similar to the oscillation of 
sea tides. 

A sho wer of dust fell on the shi p  Scotti�h Dales, 
when she was far out at sea in t h e  Paeific  Ocean, off 

the coast of the Argentiue Republic. The  captain 
states that the dust was very fine and of a light buff 
color. As the dust storm blew toward the sh i p, it 
looked very much li ke snow. The dust fell in consid
erable quantities upon the deek and rigging. It is 
supposed it came frolll some volcano in active eruption. 

The entomological collection of M. Julf's Fallon, 

which includes twenty-five thousand moths and but

.terfiies, h as been presented to the museum of the 

Jardin des Plantes, at Paris, by his grandsons. 

By a special permit, and in mailing packages ap

proved by the Post Offi('e Department, bacteria or 

disease tissues mav now be sent th rough the mails to 
.. ' .  , .. United States or I�unicipal laboratories . 

IN a recent opinion of the Michigan Supreme Court An agitation has been started by a number of sci

it is held that when an author places h i s  book be- entists urging the appointment of a permanent direct

fore the publi c  he invites crit icism, and however h os- or-in-chief of t.he scientific bureaus and investigations 

tile that criticism might be, and howe.ver much dam- I conducted under the cbarge of the United States De· 

age it might cause him, the critic was not liable in partment of Agri('ulture, this officer to be a broadly 

an action for l i bel, if h e  made no m is'3tatement of , eduf'ated and experien ced scientific administrative 

any material facts con tained in the book and did 1 0fficer, who would not be at the mercy of pol itics, but 

not attack the character of the author. who should hold office during good behavior. 
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THE GORGE ROAD AT NIAGARA FALLS. 

'-�ontinued from first page. ) 

A maSf of water will be seen forming a wave whose 
contour will hardly change. In the illustration the 
long descent of the road is shown and the car is see� 
entering upon its course through the gorge. At thIS 
point the line is comparatively straight. 

Visitors to Niagara will remember the somewhat con
fusing number of elevators by which the rapids were 
reach ed from the vicinity of the Suspension Bridge. 
Now the elevators have been stopped, with the excep
tion of one, which will probably be maintained in op
eration for some time to come. Our view is taken near 
the foot of this, the Buttery elevator. 

For about a mile the rapids continue, when the river 
opens up and bends to the right, forming on the left 
a species of bay. into which the waters penetra�e with 
a slow rotary motion, forming the celebrated whIrlpool. 
The view at this point is peculiarly attractive. The 
cliffs rise some two or three hnndred feet and are dark
l y  wooded, and the winding course of the road along 
the bank opposite the whirlpool gives a charming pros
pect. Without losing interest, the view now becomes 
more qniet, th e river in its lower rapids being at least 
comparatively tranquil. A short distance below the 
whirlpool a monumental shaped rock stands on the 
outer side of the track, a conspicuous object, termed 
Giant Rock. On the right of the r oad is the Devil's 
Hole, a cave and gorge which was seen by La Sal le in 
1678, and which on September 14, 1763, was the scene 
of a fearful ma�sacre of a company of English soldiers 
by the Seneca Indians. D urin g  the construction of 
the road re1ic� of the massacre-bayonets, buttons and 
equipments-were found in consic1erable number. 

As Le wiston is approached the cars pass under the 
ruins of the old suspension bridge, the first one that 
ever spanned the ri ver, and, in its day, the largest in 
the world. It  was begun in 1848 and finished in 1850. 
In 18B3 it was wrecked, and its ruins have ever since 
remained in partial suspension above the now placid 
waters of the river. 

The entire length of the road, froin Niagara Falls to 
Lewiston, is about 7 miles. Each car has two 50 h orse 
power Westinghouse motors and electric heat,ers. 
The power is now supplied by the Niagara Falls Hy
draulic Power and Manufacturing Company. utilizing 
the water from the Schellkopf surface canal, at 210 feet 
head. Two Westinghouse 50 hor�e power generators 
supply the current at 500 volts potential. The line is  
laid with 60 lb. steel rails, double tracked th rough
out with trolley wire of 00 gage. With the excep
tio� of the desce

"
nt from the high land to the river, the 

maximum grade is 1� per cent. Among the possi
bi l i ties for the future the generation of power for the 
road by a current motor has been suggested. The 
road is operated under the snperintendence of Mr. 
J. R. Brooks. The chief engineer is Mr. G. H. Ricker. 

• • • • • 
A Proposed New- Ship Canal. 

A bill is before Congress to incorporate the Maritime 
Canal Company of North Ameri('a, and providing for 
the construction of a ship channel not less that 26 feet, 
in depth and 300 feet in width. from Lake Erie to 
Lake 

-
Ontario, and from Lake Ontario or the St. Law

rence River to Lake C hamplain, and thence to tide 
water in the Hudson River. The company asking the 
eharter is said to have befm at work for three years on 
the project, owns a valuable franchise for a ship ('anal 
from Lake Erie to the ocean, via Montreal, has spent 
over $200,000 in surveys and preliminary work, and 
o wns the patents on the great Dutton pneumatic 
locks, the first of which is no w going in at Lockport, 
on the Erie Canal, to take the place, in one lift, of all 
the locks at that point. 

It is said that the promoters have found that the 
route from Lake Ontario down the St. Lawrence, 
nearly to the forty-fi fth parallel. and thence to Lake 
Champlain, all on American soil, is entirely feasible, 
and, u�ing the pneumatic lock, can he constructed for 
about 60 pel' cent of the estimates hitherto made for 
other plans of get ting down to the level of the Hudson 
River. 

The charter provides that for all its canals, locks, 
and works there shall never be issued more than 
$200. 000, 000 of bonds, preferred stock, and debentures; 
t h a t  no 1lI0re than 5 per cent shall be paid thereon, 
but that tolls shall be steadily t'educed so as to keep 
t h e  dividends and payments within that sum ; that 
work shall commence within three and be completed 
w ithin ten yearR, and that its terms having been COlIl
plied with, the i nstrument shall continue in force for
ever, unless the property shall be assumed by the 
government for the free use of the public. 

.. I '  . •  
A merican Men 01" Science Honored. 

Emperor William and the Empress were present 
January 5 at the celebration of thf> centenary of the 
Institute. The American profes;;ors Sim.JU Newcomb, 
Alexander Agassiz and Hen ry A. Rowland were cre
ated officers and Adolphus Hall a chevalier of the 
Legion. All are corresponding members of the Acad· 
emy of Sciences. 

J c itutific �tUtricau. 
Glning Belts. 

To the Editor of the SCIENTIFIC AMERICAN : 
In the SCIENTIFIC AMERICAN of February 1, 1896, 

is an article on , .  Glue Joints in Belts." 
I heartily agree with your correspondent in regard 

to rivets being a nuisance and of no use whatever in 
a properly glued belt. 

I have glued a great many belts for the last thirteen 
year�, and, to my mind, it is the only proper way to 
join a belt. 

In the room that I have charge of there are eighteen 
machines ( wood working), and for the past seven years 
there has not been bought or used a single hide of 
string leather and but a few papers of belt hooks. 

We keep three or four belts of different widths to 
hook on, if a belt breaks on a machine that cannot be 
spared long enough for glue to dry, and then about 
night glue on the belt that belongs on and let it dry 
overnight, and it is ready to use in the morning. If 
we wish to take up or tighten a belt, we do it just be
fore night and let it dry overnight. 

A good quality of common glue is just as good as 
any cement you can make, and, if properly done, will 
last for months, and sOUletimes many years, and can 
hardly be got apart to tighten. 

I have used them on tenoning machines where 
hooks or string laci ng would not last but a few days, 
but the glue joint would wear several months. 

Our modus operandi is this : Allo w about eight inches 
for lap, smooth with a plane each end, or sca�f off with 
a scraper unti l the lap would he the same thIckness as 
the rest of belt and then roughen the surface with an 
old hand saw, or some similar tool, so the glue will  
take hold of the fiber or grain of the leather ; then 
take a piece of board two feet long with straight edge, 
and nai l eaeh end of belt to boal'd nails near the end 
of board, so that lap cOUles about the middle and edge 
of belt on strai gh t edge of board, to keep the belt 
straight. Put a piece of paper between board and 
beit to keep bel c from sticking to board by surplus 
glue. Apply thin hot glue (well cooked) to both sur
faces that come together and be quick about it, so glue 
won't get cold, rubbing and pounding out all surplus 
glue until well stuck down, and let stand until morn
ing. Then take it off board and trim, and it IS ready 
for use. 

If a belt is greasy, take ammonia water and rub lap 
with that and let it dry before gluing. 

A belt put together this way will run smooth and 
dra w  steady and does not pound out the Babbitt boxes 
as lacing and hooking does, and, under all  ordinary 
usage, will last longer than any other joint I know of. 

Your paper is a welcome weekly visitor at my house. 
I have taken it for about twenty years. 

Oswego, N. Y. B. M. GUNSTON. 
.. . .  � .. 

Can8e of Variati o n  in the Velocity of Wind. 

1'0 the Editor of the SCIENTIFIC AMERICAN : 
I wish, if possible, you would answer me the follow_ 

ing questions. Being somewhat interested in meteoro
logical observations, I would like to know the cause� of 
the following : We have a "torm, wind blow� northeast 
brisk to high. As storm travels on over, wind comes 
out o f  northwest; weather clears. Now, northwe�t 
wind blows a gale an day, and when night comes wind 
falls with the sun, and does not blow through night 
more than five or six miles; but when sun ri3es the 
wind also rise�, and blows a gale or::ce more, and will 
act this way for three or four days. No w, if the storm 
continues which is still traveling north of us, why 
don't wind gradually decrease ? Why does wind blow 
high in day, not at night ? C. L. H. 

Long Branch, N. J. 
[Answer by the U. S. Weather B ureau : In re

ply to your letter of the 11th instant requesting an ex
planation of the fact observed by your Long Branch 
correspondent, I have the honor to inform you as 
follows : 

On land snrfaces at sea level the wind a.ttains its 
greatest velocity during the heated portion of the 
day-from 10 a. m. to 2 p. m.-and then diminishes in 
velocity until the m inimum is reached about mid
night . . This condition does not prevail, however, at 
an ele" ation of 4. 000 feet and upward, as has been con
cl usivelv shown by direct observations of the velocity 
of the �ind on mountain peal,s, and also of cloud mo
tions in the free air. The ma,ximum velocity of the 
wind at. Pike's Peak, Colorado. elevation 14, 134 feet, 
occurs from 2 to 4 a. m. and the m inimum from 11 a.m. 
to 1 p. m. '.rhe decrease in the velocity of horizontal 
currents at a considerable elevation during the warmer 
hours of the day is ascribed to the interference of as
censional currents set in motion by the insolation of 
day time; and the greater the inertia of these ascend
ing columns. the greater will be the frictional resist
ance to the steady motion of the hQrizontal currents. 
It also follows that when the  upward motion of the 
lo wer warmed air is greatest, the surface velocity is 
also at its maxi mum. being the effect of the observed 
lIurfa.ce ba.rometric g�adient and the interchange of the 

fast.er moving upper currents with the surface currents. 
On the other hand, when the effect of the sun's rays is 
no longer felt and the surface air begins to cool by ra
diation, there is more or less stagnation in the surface 
air, although the upper currents lllove with slightly 
increased velocity. 

WILLIS L. MOORE, Chief of Bureau.]  

Electric Light Dangers. 

London oculists are up in arlllS against the very 
serious danger to the community caused by the electI'ic 
light. Several eminent eye doctors are agreed on the 
point that unless a stop is put to the exposure of un
covered electric lights in the streets and in shops and 
offices nearly all the population will become blind. 
Experts are so greatly exercised in the matter that 
they even suggest that Parliament should take it uP. 
and prohibit the use of plain glass globes for electric 
lights unless they are properly shaded 

Commenting on this, a London electrical journal 
says : " It is not customary to look at the sun, and 
not even the most enthusiastic electrician would 
suggest that naked arcs and incandescent filaments 
were objects to be gazed at without limit. But naked 
arc lights are not usually placed so as to come within 
the line of sigh t, and when they do so accidentally, 
whatever may result, the injury to the eye is quite 
perceptible. The filament of a glow lamp, on the 
other hand, is most likely to meet the eye, but a frost
ed bulb is an extremely si mple and common way of 
entirely getting over that difficulty. The whole 
trouble can be easily remedied by the use of properly 
frosted or colored glass globes. In any case, however, 
the actual permanent inj ury to the eye by the glowing 
filament is no greater than that due to an ordinary 
gas flame. " 

------------.. � . . �. �.�----------
The Demolition 01" a Large Mill C h i m n c y .  

The Engineer of recent date contains an interesting 
description of the demolition of a chimney at Man· 
chester, England. The chimney was 270 feet in height; 
each of the eight sides of it were 11 feet 4 inches 
wide. The chimney had a taper of % of an inch to 
the vard. The foundations were nearly 25 feet deep, 
and �ver 1, 100,000 brick were used in the construction 
of the chimney, which was 28 years old. The estimat
ed weight was 4,000 tons. The owners of the ch' mney 
ha ving sold the property, it became necessary to remove 
it. and it was bought as old building material. 

There was an inside brick lining to the chimney, and 
the inner and outer walls were tied together by eight 
mid feathers. There was a lean of over 2 feet, in e 
northerly direction, still it was not considered that i t  
was unsafe. The purchasers o f  the chimney engaged 
an experienced rigger to raze it. He caused a portion 
of the base on five sides (east, sonth and west) to be 
cut away for 5 feet 6 inches in height, and as the cut
ting away of the brickwork proceeded, timber lintels 
or carriers were inserted, wedges being used to pack 
up the bricks. which was a difficult operation, con
sidering that the thickness was 7 feet 6 inches. The 
timbers were perforated for the reception of resin and 
other inflamlllable substances to insure quick combus
tion. 'Vhen this work was completed, the spaces be
tween the uprights were filled with shavings, pieces of 
wood. coal tar, pitch. etc. , and over this was poured a 
considerable quantity of creosote and paraffine oi l. 
On the afternoon of February 13, in the presence of 
thousands of spectators, a light was applied to the in
flammable material. Large bodies of flame shot up 
and smoke poured out of the top of the chimney and 
from cracks in it. The fire continued with great fury 
and was fed in places where it was desired to more 
quickly destroy the timber, with paraffine oil. The 
stack leaned over to the south and had not gone far 
out of the perpendicular when the portion near the 
base dropped into itself, and the support being' t h us 
removed the remainder of the structure literally col
lapserl in telescopic form and fell in a southerly direc
tion. The debris covered an area 75 feet long by 40 
feet wide. The t ime occupied in the destrnction of the 
timber supports, that is, the timt- of the lighting of the 
timber to the fall, was only seven minutes. Little 
noise was heard when the stack was falling. bllt a 
considerable shock was experienced when the heavy 
mass fel l on the ground. T wo tons of coal. a barrel of 
creosote. 2 barrels of paraffine oil and 350 cubic feet of 
timber were used in the destruction of the chimney. 
The result of this method of demolishing the chimney 
is regarded as very satisfactory. 

• • • • • 
HORSE POWER OF A LIGHTNING:STROKE.-At Klaus

thai, in Germany, according to Machinery, a lightning 
stroke strnck the wooden post of a house, and fused 
two nails four mill imeters thick. Messrs. Siem ens & 
Halske, of Berlin. afterward carried on a series of ex
periments to ascertain the force required to melt �his 
quantity of iron. Assuming one second as the tl lne 
standard, it required a current of 200 amperes and 
20 000 volts representing 7,000 horse power. Assum
in� that th� lightning occupied one-tenth �f a second 
to fuse the two nails, the horse power reqUIred would 
be 70,000. 
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A GREAT COAL DOCK ON LAKE SUPERIOR. 

At Riee's Point, opposite the entrance of the harbor 
at Dul uth,  Minn. , is a coal dock of great size, of the 
Ohio Coal Com pany, which has recently  been newly 
equipppd throughout with the most improved appli
ances for handling coal The d ock is  1, 560 fept long 
and 300 feet wide, a d o uble rail way track extending 
through its center. It has a shed 950 by 150 feet, with 
watertight roof, for housin g  all the anthracite coal 

\'eceived, and the dai ly 
unloadiug capacity i s  
4,000 tons, the coal be
ing h andled by the  
Newell & Ladd self
filling or clam shell 
buckets, m a d  e spe
cially heavy for digging 
soft lump coal, whi le 
the carriages b y  w h i c h  
the load ed buckets are 
conveyed from t h e  dock 
front to the pockets iu 
the center- 100 feet
or dumped at any in
termediate point, were 
made by W. S. Boyle & 
Company, of C hicago.  
One of our illustrations 
represents the entire 
dock from the "ide on 
which is th e stprage 
shed, the other view,  
looking the  other way, 
showing the steel trestle 
and trusses. The steel 
work was designed by 
E. H. Hilgard, engineer 
of brid ges of th e North 
ern Pacific Railroad, 
and is a rebuilding i n  
steel of the faci l ities 
wit,h which the dock
yard was equipped in 
1882, which are claimed 
to be more econoruieal 
in practice than newer 
designs wh ose i l ltrod uc
tion has been advo
cated. 

J tieutifit �meritau. 
The Solar Corona Photographed in Daylight

Chief (Jharacteristic of til e Corona. 

From innumerable experiments made during the 
last six mon ths it has been found that metallic plates, 
foils and films are relatively transparent to solar ra
diance of high refrangibility, and that photographic 
plates screened by such media during exposure to di
rect sunligh t a r e  affected i n  proportion to the thinness 
and celestial conduct i vity of the interposed screen. 

being tin and lead foil and sheet copper. Prominent 
equatorial extensions over the regions of active sun
spot groups are the chief features of these pictures. 

An immense advance was made by the introduction 
of a small clear aperture (pin hole) in place of th e cam
era lens. As was expected, a far greater m ass of de
tail, more sharply definite and exhibiting a consider
ably greater extens ion of corona, wa� obtained by this 
method. Generally three or four exposures by both 

methods and through 
different media were 
obtained on the same 
date, and the more 
prom inent details l llva
riably found to agree; a 
proof of the objecti ve 
reality of the pheno
mena. 

A prel iminary discus
sion of the photograph s  
�eemed t o  disclose the 
following characteris
tics : 

1. A very close and 
i ll t i m  a t e  connection 
with contemporary sun
spots and s u n s p o t 
!! r 0 u p s  - active sun
� pots, e�pecially when 
n ear the s u u's limb, in
d icated by enormous 
rad iations over the par
t icular region of acti vi
t y. It lII ay be regarded 
a s  an axiom that "every 
sunspot h as i ts  coronal 
ray, " as every promi
nent radiation may be 
easily assigned to its 
particula r �pot to which 
it invariably points. 
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2. T h a t  t h e  well 
known typical spot 
maximum and s p o t  
m i n i m u m  c o r o n a l  
phases alternate pretty 
r a p  i d I y, apparently 
sync h ronizing with ob
served pb ases of sh ort 
period spot activity and 

power M und y engines, 
and five 100 horse power boilers, anthracite dust being 
used as fnel and steam being furnished to the movable 
towers along each side of the dock by an 8 inch pipe, 
3, 500 feet long. provided with 125 opel l ings, permitting 
the making: of con uection with the main  pipe at almost 
any point where it is  necessary to place the h oisting 
rig. The whole equipment is deemed especially ad
vantageous for the handling of big lump coal, which 

, has heretofore been done by hand labor only. 
The Ohio Coal Com pany also has extensive:docks at 

West Superior and Ashland, Wis . ,  and handles near
ly 500,000 tons of coal 
an n uall y. It is the ex
clusive representative 
on Lake Superior of 
the Pennsylvani a  Coal 
Company, h a n  d I i  n g 
their Pittston coal, and 
is also the exclusive re
presentative of t h e 
Delaware & H u d s o n  
Canal Com pany i n  the 
handling and sale of 
the Lackawanna coal, 
being also interested in 
soft c o a l  m i n e s in 
P e n n s y l v a n i a  an d 
Ohio, from which it re o 
ceives coal for consump
tion in the North west. 

--:---+. _ •• ---

This important discovery has been successful ly em
ployed in  photographing the solar corona. The re
sults obtained are so remarkable and the recorded 
changes so great and rapid that great caution had to 
be exercised till a sufficient mass of confirmatory evi
dence could be obtained to justify this  announcement. 
The photographb secured range from 1895, July 3 to 
December 15, on which latter dat e  comet Perrine is 
also shown very close to its calcula ted place. 

The earlier photographs were princi pall y taken with a 
camera of 4 i n .  aperture, the metallic screens employed 

quiescence. 
3. That many of the most prom inent radiations ex

hibit a decided helical strncture, two or t hree convo
l utions, in wme instances. being distinctly traceable
a su rprising and unexpected feature. 

4. The great photograph ic strength of the coronal 
rays as compared with the  feeble i mage of the solar 
d isk in the photograph. 

5. That the corona is an electrical phenomenon. The 
association between sunspots and coronal rad iations 
is, perhap�, the 11Iost i m portant feature of the  re
search. If, as appears, we are able to associate par

ticular sunspots with 
their coronal rays, and 
study the variation of 
hoth at the same ti llie, 
an immense advantage 
will  have been gained. 
The research h! one that 
appeals to every stu
dent of solar ph ysics, 
and as it can be pur
sued by simple and in
expensive meaIlS, we 
may safely predict a 
rapid increase i n  our 
k nowledge of the sun's 
immediate surround
ings in the near future. 
-D. E. Packer, South 
Birmingham, England. 
From Popu lar Astrono
m y. 

• • •  
As fresh flowers and 

window plants are ex
pensive and di fficult to 
raise, a substitute may 
be obtai ned hy thp- fol
lowing  proce�s : Squeeze 
an old sponge out of 
warm water and drop 
into the holes a variety 
of such seeds as will 
g e r m i n  a t e  easily 
.. mixed bird seed " is  
very suitable for the 
purpose-and hang up 
in th e warmest and best 
ligh ted s i t u a t i o n .  
Sprinkle with water 
daily, and soon the 
sponge will  be com
pletely h i d d e n  b y. 
drooping ve!!:etation. STEEL TRUSS CONVEYORS OF A GREAT COAL DOCK-NO HAND LABOR REQUIRED. 

ORIGIN OF THE STEEL 
P E N . - We do not 
vouch for the truth of 
it, but a contemporary 
says : Sixty years ago 
Joseph Gillott was a 
working je weler in Bir
mingham, E n g  I a n d . 
One day he accidentally 
split one of h is fine steel 
tools, and being sud
denly required to sign 
a receipt, and not find
ing a pen handy, he 
u�ed the spli t t o o  I 
as a substitute. This 
happy incident led to 
the idea of making peD� 
of metal. 
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THE HIPPOPOTAMUS IN THE CENTRAL PARK 

MENAGERIE, N EW YORK CITY. 
No more interest ing  animals are to be seen in the 

Central Park Menagf!rie than the hippopotamus. New 
York City h as been peculiarly fortunate in her expe
rience with the great river horse, having not only suc
ceeded in maintaining some very fine specimens in 
good condition. but has also been favored by additions 
to the supply. Early in the morning of March 6, at 
about 3:30 A .  M . ,  a baby hippopotamus was born 
there rathf!r unexpectedly, making its entrance into 
its amphibious world a pink-skinned bahy of about 
thirty-five pounds wei�ht. So far all concerned have 
progressed most favorably. 

The mother, Fatima, was also born in the Central 
Park Men2.gerie, the event occurring six years ago. 
She now weighs abou t. 4, 500 pounds. Two years ago 
anot.her hippopota m us was born there, but died after 
two days of exi�tence. 

The  hi ppopotam us, etym ologically speaking, is a 
.. river horse,"  s llch being the translation of the Greek 
name by which it is  designated. In -Africa it is termed 
sea cow (seekoe) by the Bo<:)rs, a name which is q uite 
inaccnrate and which involves the danger of con-

',itutifi, �tUtri,au. 
very apt to persist in remaining under water, espe
cially when an impatient audience is awaiting their 
appearance. 

.. I . . .. 
Cranberry Culture. 

Early cranberry growers were beset by many diffi
culties and discouragements, says a writer in the De
troit Free Press. Few of them succeeded, simply for 
the reason that they had everything to learn, and this 
branch of agricultu re demands exceptional knowledge 
and skill. However, about the time of the civil war 
some bogs produced enormolls crops of berries, for 
which extraordi nary prices were realized. Money was 
then plenty and speculation was rife. Large alJJOunts 
of capital were invested in the new and promising en
terprise. Most of the investors came to grief, their 
bogs proving total failures. I n  fact., from that time 
until now failure in cranberry culture has been the  
rule rather than the pxception. 

The culture of cranberries t u rns  to profitahle .account 
otherwise worthless swamps. Parly overflowed areas 
are m ost suitable for the purpose, because the land 
must be periodically flooded with water in order to 
protect the vines from frosts and destructive insects. 
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crop. The berries are sometimes collected w ith a 
kind of rake specially constructed for the purpose, 
but the finest ones are picked by hand like straw
berries. When picked in the sun they are placed in 
trays in t.he shade to cool. Before packing  them for 
shi pment they are run over a platform slightly in
clined. The rotten and bruised fruit does not run off, 
but sticks to the platform and may be scraped off and 
thrown away. One big New Jersey com pany gathers 
its berries wh ile green. They are then placed 011 thc 
bare gronnd under an open shed, spread evenly, a n d  
are permitted to ri pen for s i x  o r  eight weeks. I n  this  
way they acq u i re a beautiful bright red color. The 
average life of a cranberry bog is about eighteen 
vears . . 

Encouragement for the cranberry abroad is afforded 
by recal ling the early struggles of American apple 
growers for a market in England, w h ere now enormous 
q uantities of apples from th e  U nited States are wId. 
Great Britain places no tariff o n  our food products, 
but her p�ople are slow to learn to eat anything new. 
The cranherries h i therto exported to Europe have 
been consumed over there by A mericans, j ust as man y  
foreign prod ucts are brought hither and consumed by 
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fusion, as the manatee is often termed the sea cow. 
It is classed as a pach yderm, and is thought not to 
be a ruminant, so i n  that sense it is not entitled to the 
appellation of cow. Its dental develoPlllent hardly 
seems to correspond to its vegetable food ; yet it  has a 
multi ple stomach,  l ike the ruminant ia, with a capa
city for five or six bushels of vegetation, its large in
testine being eight inches in diameter. 

The male has been known to reach a length of 17 
feet, but 14 feet is a fair average dimen15ion, the 
females being much smaller. The height of the male 
is 5 to 6 feet. T h e  great mouth, armed with tusks 
som etimes over a foot long. opens to a w idt.h of 2 feet. 
The ears, eyes, and nost.rils are situated on one plane, 
so that the six protuberances may be kept above 
water while the rest of the body and head is below. 
They are gettin g  rare in their native country. 

The rapidity of t h eir  growth is rathpr remarkable. 
One very young specimen was captured in Africa , on 
the bank of the Nile, in 1849, and was brought success
fully to London . When aboGt ten months old it had 
att&.ined a length of 7 feet, with a girth of 6% feet. 
Clumsy as they seem, it is said that they can move with 
remarkable rapidity on land.  

Onr ill u stration shows three specimens in Central 
Park, taken at an unusual ly favorable moment. as it i s  
pot  easy to  obtain so  good a view. The animals are 

The bog is first stripped of vegetation by cutting[away 
the upper layer of turf and. removing it. On the sur
face a coat i ng of sand. three inches to one foot in depth 
is placed, in which the plants are rooted. Then by 
convenient darns the surface is made ready for flood
ing at the required ti me. Farmers say that the roots 
of the plants strike down through the sand and into 
the soi l, glcltting their nourishment from the latter. 
This is probably a mistake, the scientific opinion being 
that the cran berries grow wholly in the sand ,  getting 
such nutrition as they need from the water. Over 
100,000 acres of Northern swamps are devoted to cran
berry culture. O n  Cape Cod this is a great industry, 
and 80 profitable that it has very much i mproved the 
condition of the region. 

Unlike other agricultural products, cranberry vines 
growing on suitable soil require no manure and no t ill
ing to keep them in good condition. When once es
tablished, a plantation will la�t for rnany years, yiel d _  
ing reg-nlar ann ual returns. However, a large expend
itu re of labor and money is necessary to start. the bus
iness. From six to nine years m ust elapse before a 
np.w bog will begin to bear a paying crop. Frosts, 
droughts and occasional fires threaten the grower, 
not to mention gl'asshoppers, katydids and various 
oth e r  i nsects which devour the plants. 

The month of October is the time for gathering the 

Italians, French amI Russians, without becoming 
known to our own people. 

The most important point in cooking cranberries is 
to use only porcelain or enameled utensils.  

The crop for 1894 was the bil!gest ever gathered in 
the Un ited States-over 1, 000,000 bushels-and the 
principal growers contributed by agreement. 3 per cent 
of their product to pay the expenses of introducin g  
cranberries into England. A gentleman o f  Trenton, 
N. J. , was sent acrosl> the water for the purpo�e. On 

reaching Li verpool he found in that ci ty  only one 
dealer in cranberries, a small girl in th e market, who 
sai<i she never ate h er wares herself " because they 
tasted like medicine." She only sold them to a f�w 
Americans. 

• • • • • 

STEEL-COATED BULLETS. - Stf'pl· coated rifle builet" 
for the new m agazine guns cause very little pain, says 
Dr. Delorme, surgeon-i n - chief  of the French army. 
During the riots at Fourmies one man was wounded 
so badly as to be paralyzpd, but did not. suspect that 
he  had heen shot until he saw blood stains  on his 
clothing ; one, shot through the leg. onl y fplt a slight 
shiver ; another, shot through the arm, felt his elbow 
twitch and closed his fist mech anically. At short 
range, 100 to 150 yards, the bullets are apt to explode 
and to do serious mischief. 
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Points tor BicJ'ele Hiders. 

Subjoined are some excellent directions for bicycle 
ri ders, compiled by the Evening Post, to whom we are 
indebted. 

III the average bicycle there are about 140 steel balls. 
'l'hese are generall y  d istribnted as follows : Front 
w h eel, 16 ; back wheel, 18 ; crank shaft, 28 ; pedals, 20 
each ; front steering head, 40. Th ese are of different 
sizes, tho�e used in the front wheel generally being 
one-sixteenth of an inch larger than those in the back;  
the  balls i n  th e pedals are about one-eighth of an inch 
i ll diameter. Wi th  such a number of points at which 
there may be friction, i t  will readily be seen that even 
the smallest imperfection would  have a very m aterial 
effect upon the runn ing q u alities of the wheel. For 
this reason more care is taken in their manufacture 
t h an in  that of any other part of the wheel. The per
fect bicycle ball must be absolntely exact as to gage. 
It must be highly polished and i t m ust be so hard that 
even an emery wheel will have little effect u pon it. 
The  ot her pal-ts of the bearings are also very impor
tant, but  perfection in them is not so difficult to secure 
as in the balls. The ball cups on nearly if not quite 
all machines are forced into their places in the wheel, 
l'edal, or braflket by hydranlic pressure and are prac
tically as solid as if they were brazed or welded to the 
part in which they fit. The cones which press the 
balls into their places in  the cups are removable, and 
in case of any i mperfecUous  can be easily and cheaply 
replaced. Perfect bearings should be the last thin�s 
to wear out in a wheel, and years of use should only 
be evidenced by a bright streak i n  the ball races, 
showing where the balls had run. Wh ile all wheels 
are now fitted with what are clai med to be " d ust
proof " bearings, such a th ing hai' yet to be devifPd, 
and therefore most of the bearin�s need frequpnt 
c leaning. It is  uot necessary, h owever, to t ake apart 
t h e  bearings in order to clean them ; benzine poured 
into the o i l  h oles does the  work as well as if  each 
individual part had been wi ped with a clean rag. To 
clean the beal'ings in  the bracket the best way i s  to 
remove the sadd le-post and pour the benzine i nto the 
tubing, which will  �enerally be found to have a small 
hole in the bottom which admits the benzine to the 
brack et . This  should be continued until the benzine 
runs out perfectly clear, ind icating that all the dirt 
has been removed . The beari ng!', especially those on 
the  back wheel, should not be adj ust

'
ed too tightly, 

but should be loose enollgh to allow very little side 
motion. 

There is nothing so important in the " tool rack " of 
the b icyclist as the Inbricant, and it should be care
fully chosen . If too t h ick, it will �u m and cause lln
necessary friction ; if  too thin,  it will not perform its 
d uty. When oil is introduced into the bearings of any 
piece of machinery it forms min ute globules and acts 
as rollers or balls, separating the axle or ot,her point of 
contact from the collar surrounding it and within 
which it  revol ves . I n  the  absence of these little crys
tals of oil the axle and the inside of the h u b  grind on 
each other and trou ble emues. The steel balls which 
are used in the bearings of a bicycle of course tend to 
miuimize th is friction, and were i t  possible to make 
absolutply dustproof bearings, there would be DI':e for 
very l i t t le  oil, applied at long interval!' of time. But 
e,-ery l ittle part icle of d u st increases the friction and 
retards the  roll ing of t h e  balls, tending to make 
them slide instead of rolling. The best oi l is com pos
ed principally of sperm and kerosene oils, generally two 
parts of sperm to one of kerosene, boiled together. 
The sperm oil ,  wh ile in itself a good lubricant 
when first applied, is too thick. The kerosene which 
is used to thin the, sperm oil also cuts out the dirt 
or other  foreig n substance and aids in keepin� t h e  
bearings clean. A few drops o f  oil applied a t  t h e  
proper time a n d  i n  the proper place are m u c h  better 
than a whole cauful of oil, and the best results are 
obtained from a small q u antity dropped into the 
bearings every ti me  the wheel is taken out . There 
are some lubricants manufactured which are claim
ed to be equally efficient in cleanin� the bicycle, 
lubricaHng the bearings and also the chain, but as a 
general th i n g  the  o i l  which is best for use in the bear
ings is an absolute failure when applied to the chain. 
For the chain a lubricant is necessary wh ich will form 
a coating over the links, preventing them from grind
ing on the sprocket wheel, causing that clicking, bit
ing n oise so famil iar to the novice who has not yet 
lea:rned to take the proper care of h is  mount. The 
most approved article for this  use is  composed of lalll p
black, kerosene, and beeswax. These ingredients 
when compounded in proper proportion form a m i x
ture that when applied to t he chain does not collect 
d ust to any �reat extent, is lasting, and makes the 
chain run smoothly over the sprocket. In the absence 
of oth er chain lubrican t, common brown soap forms 
an excel lent tem porary substitute .  After spreading 
the lubricant alon� the links the chain should be wip
ed off ; pnou�h of the lubricant will adhere to answer 
all purposes. 

It is not necessary now to clean the pedal bearings or 
to oil them more than twice a year. In the pedal, 
dustproof bearings, so called, have reached a high 

degree of perfection, and the dustiest or m uddiest road 
may be ridden on a wheel equipped with high �rade 
pedals without fear of dirt grinding into and injuring 
the cones and ball cups. A poorly constructed or im
perfectly designed pedal can, however, cause as m uch 
trouble as  any other part of  the wheel. The burs on 
the end of the pedal axle may become loose or worn, 
tighten up by the revolution of the cranks, and th us 
throw off the foot of the rider at every revolution, or 
they may become loose and allow the top of the pedal 
to strike the crank hanger as it comes around ; in fact, 
there are a thousand and one little troubles for which 
the pedal may be respom.ible. Crank hangers h ave 
also been a source of trouble, the almost un iversal use 
of the cotter pin by which the crank is keyed to the 
shafi being chiefly at fault. It is a very hard matter 
to key on thelie cranks in such a manner as to prevent 
them from working loose on the axle and causing a 
squeaking or grinding. Many wheels now have de
vices which do away with the cotter pin. Toe cli ps, 
while rid iculed by a great many riders, are very use
ful at times, both in ascending and deecendinlr steep 
hills. With thei r aid a rid er is able to apply nearly a 
fourth Illore power, either pushing ahead or back
pedaling. They may be attached to either rubber or 
.. rat- trap " pedals, and can be used or not at the 
option of the rider. 

A poorly adj usted saddle m ay cause an injury that 
will last a lifetime. The front of the seat should be 
lower than the back, but not so low as to cause the 
r ider to �lip forward or to cause the �reater part of his 
weight to rest on the handle bars. W olllen in l'articu
lar should. be careful in th is  respect, and instructors 
cannot impress too stron�ly the i m portance of a pro
per adj ustment of  the sadd lp. Man y riders prefpr the 
saddle placed well forward over the pedals, w hi le  
others ride with their seats behind the upright post, 
which fits in to  the frame. However, it is conceded by 
experts that the proper method is to put the rider as 
nearly over the pedals as possible. Many saddles are 
now made with a very broad, flat back and a very 
narrow front, and some well-known makers have dis
carded the nose entirely, leaving the saddle simply a 
broad, flat seat. Some newly invented contrh'ances 
are arranged so that the saddle responds tp every 
movement of the body and limbs. The general util i ty 
of these is to be te!'ted as yet . 
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Once acquired, the rider is master of the wheel, and 
grace and carriage then become a question of patience 
and practice. An awk ward carriage or position is 
evidently the rule with the majority of wheelmen. A 
prevalent idea is that the nearer the position assumed 
re�embles that of the racing cycl ist, the nearer perfect 
it becomes. This assumption is decidedly wrong. 
The two positions, that of the racing man and that 
of the road or pleasure rider, are not related, and 
should not be confused. The racing man in the cor
rect posi tion of a road rider could not obtain any
where near the sp{>ed necessary to win a race, while the 
road or pleasure rider only adds more weight . and 
fatigue to h i mself by riding after the style of a racing 
cyclist. 'l'he  position for good road riding is with the 
body straight, with a slight bend from the waist and 
not from the back, with the shoulder!' thrown back 
and the h ead u p. The racing position is just the 
opposite. Accord in� to the opinions of numerous 
wheelmen, an easy riding carriage cannot be obtained 
by having the handle bars on almost a level with the 
upper brace or top tubp . .  The handle grips should be 
so elevated as to be parallel with the seat, and the 
seat so adj usted as to permit the heel of the shoe worn 
by the rider to rest lightly u pon the pedal when the 
le� is fully extended. In the correct position the 
cyclist should at any moment be able to take h is 
h ands off the handle grips and not alter his position 
in the :;:ligh test. It gives him perfect mastery over 
h is  wheel in case of danger. In tbe  racing style there 
is h ardly a muscle, above the waist, that is not thrown 
out of  its proper place. The shoulders are forced back 
until t hey almost meet, while the neck and lungs are 
misplaced, thus prevent.ing propel' breathin� and 
action. It also slowly but surely works a physical 
deformity in the carriage of the rider when off a wheel. 
It is a mistaken i dea t h at the ti�hter one grips the 
handle bars of the bicycole the better one can ride. 
The balancin� is not done by th e  bands, after once 
knowing how to ride, but by the feet upon the pedals 
and the legs against the frame. The handle bars are 
only necessary for the purpose of steering, mounting, 
dismounting, and for leverage. In the correct position 
the arms of the rider can be perfectly straight, wit.h 
the elbows set i f  desired, or slightly bent at the.,el bow, 
so that in going over rough roads he  is able to plevent 
much of the jolting thaf naturally occurs. 

Riders, dealers, and manufl1cturers are almol'lt unani- - ' . ,  -
mously in favor of a strong, rigid seat, as hard as HeUu"nt. 
asphalt, with only enough sprin� to take up the  In 1868, when the spectroscope was first directed 
vibrat ion of a wheel upon a level �nrface, the  rider upon a solar eclipse, the famous D-3 l ine, the bright 
taking �are to l ift himself over a rough piece of road yellow line near the D lines of sodium, was first seen 
by rising in h i s  pedals, thus making it as easy as pos- in  the prominences. It has no corresponding dark 
sible both for himself and for his mount. line in the ordinary solar spectrum. Frankland gave 

There are few parts of a wheel wh ich need more to the unknown substance to which this line was as
attention than the tire ; a mishap there frequently cribed the name of h elium, as if it were indigenons, so 
mpans a wal k  home or the t.aking of passage on a rail- to speak, to the sun.  After th is ,  D-3 was detected in 
road train where one is handy ; punctl1 rps and " blow- t,h e  stellar spectra, but it was not found in any part of 
outs " are of more frequent occurrencp than a leaking the earth,  which was strange, and could not be ac
valve or tire . There seems to be a difference of opin- counted for, if indeed the earth is a child of the sun, 
ion upon t.he proper inflation of a tirp, some �laimin� and not an ag�re�ation of independent materials. If 
that on a hard, level road the tire should be as tight the nebular hypothesis is true, the earth should show 
as possible, while on choppy macadam high way it  its kinship to the sun by distinct llIarks of inheritance, 
should be !'lightly moderated , but not so much so as and among others hel ium, nn less, i ndeed, all the 
to make it liable to be cnt into by the pressure of the hel ium that ever was in the earth became free, and i ts  
r ims upon it ; while oth ers believe in  having it fully molecules, having a velocity of  more than seven mi les 
inflated at all times. An inflated tire should never be a second, had left th e earth to seek some body of 
exposed for any len�th of time when not in use to the greater �ravitating power. And thus the inquiry 
rays of the sun on a hot day, nor should it be left rested nntil Lord Rayleigh and Prof. Ramsay an
standing in a warm room during cold weather. nounced the discovery of a new substance in our at-

There is a great deal to be said on both sides of the mosphere. They had noticed that the density of ni
brake question. Nost expert riders disdain the  nse of trogen taken from the air d iffers about one h alf per 
the brake as being unnecessary and tending to pro- cent from the density of nitrogen obtained in any ot.her 
mote carelessness, besides wearing out tires. From way. This element that so strangely affected atmo
their point of view they are correct. A man who is spheric nitrogen and gave it a distinctive character, 
able to dismount from his w heel going at a h igh rate they separated by the action of magnesium, and a new 
of �peed, on either side of the mach ine, 0 1'  back of i t, �as was evolved whose density was fifty per cent 
who is able to back pedal, or brake with the toe of his greater than nitrogen. This they called argon,  because 
foot on the front wheel, and never loses his head under " it did no work," alt hough, indeed, that negati ve 
any circumstances, needs no brake. He can take care character could npt have been attached to these 
of h imself and of the pedestrians. A rider who is not indefatigable chemists. Last · March, Prof. Ramsay, 
able to do all this  should by all means have a brake. seeking to ascertain if this youngest born of scientific 
If the ordinance relat.ing to speed were strictly enforc- dil:icovery could combine with anything else, was ex
ed brakes would be superfluous, but it is  al most an amininlr the rare earth found in Norway known as 
impossibil ity to hold wheehnen down to eight 01' ten , claveite. When treated with weak sulphuric acid It 
miles an hour. The wheel of to-day runs so easily that �ave off argon, al'lsociated with something else, which 
the rider does not realize how fast he is spi n nin� along. he described as " a  gas which  has not yet been se-

The most effecti ve brakes now in use are foot brakes, parated." It was submitted to Prof. Crookes, and 
placed on the front fork. They weigh l ittle and wi l l  it was nroved to be heli um imprisoned in the cleveitp, 
stop a wheel in a very short distance. No one but an and th�s hel i um is now a misnomer, and the earth 
expert wheelman should attempt to ride throu�h the bears another possession from her �reat snn mother, 
crowded streets of New York , and he should have although it is of such a ligh t and frivolous character 
every faculty on the alert. always looking for the un- that if released from its rocky prison it will fly snn
foreseen to happen-for truck drivers, coachmen, and ward and seek once again to nestle in the bo�om of 
pedestrians to do exactly the opposite to what he that fiery power that gave it bjrth. �Transactions of 
would naturally expect of them. All women's wheels the Astronomical and Physical Socil:tty, Toronto. 
should be equipped with effectivA brakes, and riders - ' . '  -
should be taught the u se of the brake before attempt- THIRTY-EIGHT centenaria.n!' were recorded in Great 
ing to ride outside of the walls of the academy. Britain last year, fiftpPll men and twenty-three women. 

In wheeling, as in h orseback riding, drivi n�, etc. , The oldest was Mrs. Henry, of Gortree, who died at 
there is a correct and an incorrect position, often the 112. In the last ten years the St.. James's Gazette has 
result, to a greater or less extent, of the position of the I kept track of 378 centenarians, of whom 143 were men 
handle bars. One of the :first principles is balance. and 235 women. , . . . 
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" AFTER THE FLOOD " AT THE OLYMPIA. 

At the Olympia Music Hall, in this city, a very clever 
performance in the order of natural magic has been 
exh ibited, with whose tJ  ue in ward ness our readers may 
desire to be acquainted. In the production of a really 
good illusion. scientific interest is often involved. and 

THE ARK OPENED FOR INSPECTION. 

the details have to be complete and perfect to obtain 
favor with the  court of  l ast resort-th e public . 

The curtain rises and �hows upon the sta!!e what is 
to be interpreted as a representation of ,Noah's ark, a 
rectangular box with ends added to it,  which,  curving 
upward, give it  a boat l ike aspect .  It stands upon two 
hor8e� or  trestl es. T h e  cen
tral cut, Fig. 3, shows the ark 
in its entirely. The exhibitor 
opens it on a l l  sides, swinging 
down the ends a r,d the front 
and back lid�, and rais ing- th e 
top aB shown in Fig.  1. It 
will be noticed by the ob
servant spectator that the  
back l id  is  first dropped and 
that the  assist aut helps 
throughout, the reason of 
which wi l l  be seen l ater. The 
skeleton or frame of the 
structure is now d isclosed and 
it is  seen to be completely 
CIU pty. It is now closed, 
this time the back lid heing 
swung into place last, and 
all i s  ready for the flood. This 
is represented by the water, 
poured in ad libitum through 
a funnel inserted in an aper· 
ture in the upper corner. To 
the audience it seems as if the 
ark were being fi lled with 
water. In real ity, the water 
simply runs through a pi pe, 
carried through one of the 
legs of the trest le, and so 
down beneath the stage. The 
management of the flood is 
illustrated i n  our cut, Fig 2. 

After the flood the exit of 
the animals from the ark is 
next to be attended to. Opening windows in its 
front, a quantity of animals a n d  bird3 are taken out 
as shown in .I!'ig. 3. Ducks, chickens, pigeons, cats, 
dogs and a pig are removed and run around on the 
stage or fly about, and it is wondered how so small an 
inclosure could contain such a collection . It i s  also to 
be observed that none of the animals are wet---tbe 
water has not reached them. More, however, is to 

'THE LADY TENANT OF T HE ARK. 

follow, for the exhibitor now lets down the front, and a 
beautiful Eastern woman, Fig. 4, reclines gracefull y in 
the center of the ark, which has only room enough t.o 
accommodate her. Where the animals came from, and 
how they and the woman could be found in  the ark, 
which, when opened before the a.udience, seemed com-

J' c itutif  i c �mtticJu. 
pletely empty, and bow they escaped the water, are the 
mysteries to be solved . 

Our cut, Fig. 5, completes the explanation. The ends 
whicb are swung up and down in the preliminary ex· 
hibition of the ark are the receptacles which accom
modate the animals and birds. They are stowed away 
in these, are swung up and down with them, and are 
taken out through apertures in their fronts. 

The woman, the  other tenant, is fastened originally 
to the back lid. When the ark is  opened for inspec· 
tion, this lid is swung down, ostensi bly to enable the 
audience to see th rough the ark-in reality to prevent 
them from seeing through the ill usion. .I!'or. as stated, 
it  is swung down before the front is apcHed, and as it 
goes down the woman goes with it, and remains at· 
tached to it and out of sigh t of the audience, who 
only see the rear side of  the d oor as it is  lowered. 
Fig. 5 shows the rear vie w of the ark when open , with 
the woman in place on the rear lid, and also shows the 
animals in place in  the side compartments. 

The il lusion is exceedingly effecti ve, and is received 
with high appreciation by the aud ience. To those 
who understand it, the performance is of heightened 
interest. 

. I .  I • 
K o e llt�eal Photograph y. 

A systematic study of the t ransparency of different 
su bstances to the X rays has been made by Maurice 
Meslans, whose paper appears in Com ptes Rendus. He 
found that carbonaceous organ ic substances contain· 
ing only carbon, hydrogen, oxygen amI nitrogen were 
relatively trans parent ;  that !;ulph ur, iodine and inor
ganic sub8tances generally were opaque, and that th e 
i ntroduction i uto t.he molecule of an organic com pound 

TAKING OUT THE BIRDS AND ANIMALS. 

of one or more atoms of sulph ur, iodine or similar in
organic element produced opacity What is very in
teresting is that this affects such c0illpounds as suI·  
phates. Thus the sulphates of the alkaloids were opaq ue 
on account of the sulphur in the  s ulphuric acid radi
cal Therefore the opacity of the bones is 
to be attriblltp.d to their mineral or inorganic 

203 
tity of nails driven into a. board. The mdiat ing direc
tion of the sbadows showed conclusively the radiant 
action of the rays. Experiments in refraction and re
flection of tbe rays were definitely negative. 

Several investigators-S wyngedauw,  Borgman, Ger
ch un-have tried t h e  effect of X rays upon electric dis
charge between electrodes. 'rhe rays were fou n d  to 
greatly increase the sparking distance. Translations 

THE FLOOD, 

of tbeir papers appear in the London Chemical News. 

A paper by Drs. Houston and Kennelly is devoted to 
the work in the Edison laboratory, and gives t h e  
w ork ing factors and conditions. Thin walled tubes of 
German glass with inner and outpr electrodes in par
allel proved t h e  best. Roughly speaking, the t ime of 

exposure was found to vary 
with the sq uare of the di� 
tance of the tube from t h e  
plate. Long distance, w i j  I I  
necessarily long exposurp, 
gave the sbarpest photo· 
graphs. 

El ihu Thomson has been 
working on the problem of 
obtainir.g stereoscopic effects. 
The object is to  pal l iate t h e 
inh erent d efect in the pro
cess, which is its inability to 
give anything better than 
si lhouettes. He finds that  
platinllm in the tube acts to 
im prove the vacuum, and 
suggests a th ird plat i n um 
electrode. 'V h en not in use, 
this would occlude gas ; w hen 
heated by use, i t  would give 
off gas. Thus a means pf 
adjusting the vacuum would 
be provided, the platinum 
e lectrode only being used to 
modify the exhaustion. 

Nikola Tesla h as obtained 
some remarkable results .  He 
has produced strong photo
graphs at forty feet from thp  
Crookes tube. This  has in·  
vol ved t he necessity of spe
cially protecting his  stoek o f  
plates, though he keeps them 
sixty feet distant froUl the 

scene of h is experimenting and not even on the 
same floor. He has used a tube with a single ter
minal. 

He also claims to h ave proved that about two per 
cent of the rays can be reflected from a glass plate. 

constituents. Iodine proved one of the most 
opaque of all the elements tested. This 
wouW suggest injection with iodine solu
t ion as a means for photographing inter
n al cavities. 

I I I  I I I ' 

From Edison's laboratory comes the an
lJouncement t hat calcium tungstate has 
high fluorescent power for X rays, being far 
su perior to the bariu lll plat.ino-cyankie. 

The University of  Penmylvania is  a clai m ·  
a n t  for t h e  honors o f  h aving taken t h e  first 
X ray photograph. It was taken on Febru
al'y 22, 1890, was obtained accidentally, and 
was treated simply as inexplicable, and noth· 
ing  further wa" done. 

An i nteresting surgical case is reported 
from McGi ll University, where a bul let was 
located in a mall's lower leg, between the 
tib ia and fibnla, and was successfully re-
moved. The photograph confirmed the 

" 

diagnosis, as the bul let r " d  been located by the sur· 
geon, Dr. Robert C. Kirkpatrick. A wire was wound 
around the leg near the wound to give a base for mea
snrement. 

Some interesting results were obtained by Mr. Alex
ander Macfarlane, who photographed endways a quan-

THE MYSTERY EXPLAINED. 

It was set at an angle of 45° with th e axis of the 
incidelJt rays and eigh t  inches distant. The pho
tographic  plate was at the end of a thick copper tube 
a foot long. 

The axis of this t.ube was placed at 90° with the axis 
of the rays. 
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RECENTLY PATENTED INVENTIONS. 

Engineering. 
ENGINE. -Robert D. Knight, Vinita, 

Indian Territory. Thi" is an engine more especially de
signed for use on locomotives, tho invention covering an 
improvement whereby the engineer may control the in
troduction of steam into the cylinder regardless of the 
slide valve. 'l'he cylinder is connected by the usual ports 
with the steam chest in which operates the slide valve, 
and in the ports are arranged plugs which may be turned 
to close the ports and connect them by additional ports 
with the exhaust. The outer ends of the plugs are con
nected with each other and with the locomotive cab, per
mitting the engineer to change their por,ition as desired, 
singly or collectively. 

GAS OR VAPOR ENGINE.-Frederick W. 
Mellars, San Francisco, Cal. This engine is designed to 
be of very strong and durable construction and highly 
efficient in operation. It has a rocking valve adapted to 
open and close the gas inlet and exhaust, the valve being 
operated by a cam which, during the part of its revolution 
corresponding to the compression and expansion periods 
of the engine, holds the valve stationary and in a closed 
position over both inlet and exhanst. 

VAPOR ENGINE. - Isaac F. Allman, 
Jersey City, N. J. This engine has a governor compris
ing a spring-pressed block mounted to slide on a nvming 
part of the engine and formed with an oblique groove 
engaged by a lever fulcrumed on the rnnning part, while 
a sliding sleeve is connected with the lever and " ith the 
part to be governed. The improvement is designed to 
cnable the engine to be governed with great precision, 
the governor acting positively and quickly when an ab
normal speed is attained, causing the exhauRt valve to 
remain closed to prevent the escape of burned gases and 
,\ drawing of the mixture into the cylinder until the 
speed is reducEa. 

Rail way Appliance ... 

SWITCH. -William W. Doty, New York 
City. This is a switch especially designed for use on 
street railways, the switch being normally closed to the 
side track, but being opened, when desired, by pressure 
of the foot upon a lever projecting up throngh the car 
platform, as the car comes to the proper place, the switch 
being closed after the car has passed by the wheels com
ing in contact with another lever. Should the switch 
point be accidentally moved by a passing vehicle, a spring 
causes it to swing back to closed position. The entire 
constrnction is simple and not liahle to get out of 
order. 

RAILWAY GATE. -Sam uel L. Reed, of 
Ebensburg, and William S. Reed, of Johnstown, Pa. 
This is an improvement in gates used at crossings, 
to clo.e the roadway on the approach and pass
ingl of a train, and comprises a shaft connected with 
a pivotally mounted gate and having a flexible 
connection with cams adjacent to the track and 
adapted to be moved successively by a passing train. The 
device is so arranged that the gates are also automat
ically opened when the train has passed the crossing. 

SIGNAL LANTERN.-Wil lard R. Dod 
son, Jermyn, Pa. This lantern is desigued to burn both 
day and night for a week withont attention and con
suming but a very small quantity of oil, although giving 
a large degree of radiation, sufficient for signaling. The 
wick IS made of a sheet of cloth and a sheet of asbestos 
paper, and is practically imperishable, needing but slight 
adjustment at long intervals. The lamp also combines 
various improved details designed to add to its commer
cial efficiency and insure its durability. 

Agricultu ral. 

PLOw. -Joseph J. Bonen, Iron Moun
tain, Mich. This i s  a plow especially adapted for the 
cultivation of the potato, or for drilling for planting or 
for digging potatoes. It is fitted with adjustable wings or 
mould boards, so that it may be accommodated to grow
ing plants, and is provided with a Shovel, which is de
tachable from the sbare and the stock, so that the plow 
may be used for ordinary purposes when desired. The 
share and stock are so made that in new ground the 
weeds will be cut as the plow is drawn forward. 

CULTIVATOR SEEDER ATTACHMENT.-
William R. Frost and William H. Butlin, Croton, Iowa. 
An attachment particularly adapted for sowing oats in 
corn ground or wheat in corn stubble, or like purposes, 
has been devised by ttese inventors, the attachment be
ing used as readily on rough ground or on a hillside as 
upon smooth ground. Means are provided for control
ling the amonnt of seed to be dropped per acre. the seed 
being dropped in front of and covered by the cultivator 
teeth, the seed box being close to the ground, so that 
seed will not be wasted in windy weather, and the 
planting and raking in of the seed being performed in 
one operation. 

Mi .. cellaneon ... 

BICYCLE SADDLE.-Sylvester J. Brown, 
Denver, Col. This inventor has devised a solid seat or 
saddle having a tree of wood or similar material, a water
proof covering of rawhide, and a suitable leather top, 
the saddle tree being made and shaped to give a maxi
mmn degree of comfort to the rider. The tree is formed 
in three sections, a body section forming its rear portion 
having a forward angular recess extending from end to 
end. while two side sections fit in the recess and are con· 
nected on a substantially central line and shaped to 
form a portion of the body and a horn. 

SALUTING DEVICE. -James C. Boyle, 
Spokane, Washington. To lift the hat antomatically in 
saluting, withont raising the hand, this inventor has de
vised a mechanism principally contained in a casing in
side the hat, there being on the lower side of the casing 
curved spring fingers which gently clru;!p the head of the 
wearer. In a hat containing this mechanism. w'hen the 
wear�r bows, the swinging of a pivoted weight block 
pushes a rod whereby a spring is released and an arm is 
operated to rai.e a bow piece to which the edges of the hat 
band are attached, the swinging back of the weight, as 
the wearer resumes an erect posture, causing the hat to 
drop into its normal position on the head. 

J titutifit �tUtri,au. 
PENCIL HOLDER AND CLIP.-William 

E. Quinn, Anniston, Ala. This is a simple device for 
the nse of conductors, engineers, telegraph operators, 
etc., the device being a holder for a pencil or pen and 
also adapted to receive train orders, telegrams, etc., the 

WEATHER AND DISEASE : A CURVE 
HISTORY OF THEIR VARIATIONS IN 
RECENT YEARS. By Alex. B. Mac
Dowall. London : The Graphotone 
Company. 1895. Pp. 83. 

holder being also conveniently attachable to any por- In this book the curve system of obtaininl: results is 
tion of the wearing apparel. On the front face of a hack extensively applied to the particular subject, and the au
plate is pivotally mounted a spring-pressed clamping thor seems to have considerable confidence that by it he 
plate with pencil-holding fingers struck up from its cen- ] will obtain valuable re�ults. The relations of climatic 
tral portion, while on the upper end of the back plate is I and weather conditions to hygiene have of late years re
pivoted a spring clasp. ceived more scientific treatment than of old. This book 

COPYING PRESS MOISTENING DEVICE. is a step in that direction. 
-Wallace S. Hampsher, Monot Vernon, N. Y. This HOWELL'S STEAM VESSELS AND MARINE 

The cilarge for insertinn 't£'I'I.dt-r thiB Matt " ()n.e DoUar a lint 
10f' �acn. imerr:imt ,' about ei{Jh.t 'I.IJ01'ci3 to a line. Aa1'fT
tise'J1'Uftts must be received. at publicat'ion offict as eaTi1l dB 
Thursda1l morninQ to appear in tht, foi!owi1U) week's isme. 

Mariue Iron Works. CblcagO. Catalogne free. 

For logging engines. J S. Mundy, Newark, N. J. 
., c. S." metal polish. Indianapolis. Samples free. 
Presses & Dies. Ferracute Mach. Co., Bridgeton. N. J. 

moistener comprises a pan adapted to hold between ENGINES. By G. Foster Howell. Wanted-New articles to sell by canva.sing in a min-guide strips a block on which the sheets to be moistened With a closing chapter on saili ng Inl< country. Thos. J. Riley, Bntte City, Montana. 

Handle & Spoke Mcby. Ober Latbe Co.,Cbagrin Falls.O. 
are placed, the water in the pan rising nearly to the sur- ships and schooner yachts. New 
face of the block, and the sheets being moistened by York : Published bv the American Screw macbines, millilll< machmes. and drill presses. 
capillary atl.raction. The sheets are covered by a cover Shipbuilder. Pp. '183. No index. 'rb e  Garvin Macb. Go .. Lail,ht and Canal Sts .. New York. 
or presser plate with inclined top surface, and whose Price $5. 
marginal edges come within and slightly below the up- This excellent treatise gives a somewhat general review per edges of the pan. of ships of commerce and of yachts, and is particularly 

PILE FABRIC. - Ludger Beauregard, interesting from its presentationJof the most modern types 
St. Joseph rie Levis, Canada. This is a fabric designed of vessels, including four and five masted sailing aud 
to form an imitation of Persian lamb, and consists princi- auxiliary ships, and many classes of steam vessels, of en 
pally of a fabric backing and a heavy strand of wool or gines and of equipments now being turned out from the 
other material interlaced with and knotted on the back- different yards. People familiar with the shipping of 
ing in a particular novel manner to form raised loops on America will have no difficulty in recognizing many old 
the face of the backing. The strands forming the loops friends among the illustrations, which add very largely to 
are made of a large number of loops which readily the eharm of the book, it being made up almo.t more 
spread and fill the spaces between the adjacent loops, of cuts than of text. The presentation of new and 
and the dyed fabric is singed to more closely imitate less familiar rigs is another feature. A most interes ting 
Persian lamb. series of portraits of well known ship builders and others 

Emerson. Smitb & Co .. Ltd., Beaver Falls, Pa . . will 
send Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Cripple Creek-Complete history of tbe great "ol d 
camp, with our big 56-col. paper 3 mos. for 25c. in stamps. 
Illustrated Weekly, Denver. Colo. 

'rbe best book for electrICians ann beginners in elec .. 
tricity is " F.xperimental Science,�' by Geo. 1\1. Hopkins. 
By mail. $4 , Munn & Go .. publishers. 361 Broadway, N. Y. 

For tbe oril<inal Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Dril ls, Shears, et c. , a d dres s 
J . S .  & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

Carpenters-Make more money. Investigate Ran
some's Concrete Construction. Easily learned. Libera1 
terms for exclusive ril1bts, Ransome & Smith Co" 622 
Boyl ston Bldg., Chicago. 

METALLIC ROOFING, SIDING. ETC - I interested in marine engineering completes the work. The 
Pressly C. Patterson, Cambridge, Ohio. This is an im- �bsence of an index, however much it may be regretted, 
provement in the construction where the sheets or sec IS compensated for to a very great extent by a full table 
tiOllS have parallel raised and depressed l 'ort!OllS and in. of contents. lW-�end for new and complete catalogue of SCientific P and other Books for sale by l\1unn & Co .. 361 Broadway, terlocking side and end flanges for forming seams with ELEIIIENTARY TREATISE ON ELECTRI- New York. Free on RPpUpation. adjacent sheets or sections, the improved construction CITY AND MAGNETISM. Founded on 
having raised portions to form continuous air spaces and J ou bert's " Traite elementaire d'Elec-
depressed portions forming channels for carrying off the trici te. " By G. C .  Foster and E. At· 
water, while also forming a concealed lock, and a secret kinson. New York, London, and 
nailing flange extending under the raised body portion, Bombay : Longmans, Green & Com-
while warping is prevented. pany. 1896. Pp. xix, 552. Price $2. 25. 

METALLIC ROOFING.-This is a further This work is a modifled translation of Joubert's "Traite 
patent of the same inventor, providing more especially elementaire d'Electricite, " made with his consent and his 
for the prevention of leaking,lthe sheets having interlock- authorization for the changes which the authors deemed 
ing side flanges for forming seams with adjacent sheets it advisable to make in its arrangement, All that is ne
and a , nailing strip extending noder and formed on its cesBarY to say of it is that it treats very fully of its titular 
top and at one side of the seam with a gutter for carry- subject and that it forms anotber excellent addition to 
ing off water leaking past the seam. This roof need not the library of the electrician, which will be, we are conft
necessarily be laid on tight sheathing, but may be laid on dent, very valuable and acceptable to many. It is printed 
laths from one to two feet apart, depending on whether clearly and is certainly a most useful work. 
light or heavy gage metal is used for the sheets. 

ELECTRICITY Up TO DATE FOR LIGHT, FIRE EXTINGUISHER. -George W. Co- POWER AND TRACTION. By John 
fran and William J. Murray, Baltimore, Md. This is an B. Verity. London and New YOl'k : 
improvement in automat\c extinguishers in which a fusi- Frederick Warne & Company. 1896. 
ble closure is provided npon the nozzles or outlets, and Pp. xii, 238. Price $1. 
affords a simple means by which a reduction of air press- The preface states that some 20,000 copies of this work, ure in the pipe system will effect a flow through the sys- now in its fifth edition, have found their way into circutern of gas, water or other extinguisher. The arrange- lation. It certainly seems a rather brief treatise when it� ment is .uch that when a certain diminution takes place subject is considered, and is devoted largely to English in the pressure in the pipes a diaphragm in a connected practice. Its interest for engineers in this country will tank falls, freeing a plunger and releasing the extinguish- be, of course, not enhanced by the fact that it is devoted ing fluid, the nozzles opening automatically on a suffi- to foreign practice, although ideas will certainly, in many cient rise in temperature. 

cases, be widened by such study. CURTAIN FIXTURE. - Joseph Darling, 
Peachville, Pa. The curtain roller, according to this im- PETROLEUM. A treatise on the g-eogra-
provement, is of the antomatic type, but the spring stud phical d istr ibution and geological 
has an attachment composed of a headlike portion with occurrence of petroleum and natural 
inwardly facing flange or shonlder, there being a portion gas, etc. By Boverton Red wood, as-

si�ted by George T. Holloway and adapted t{) be pressed into locking contact with the 
other contributors. In two volumes, spring stud of the roller. The invention affords im . with numerous maps, plates, and proved means for connecting the roller with its main 
ill ustrations in the text. Vol. I, Vol. snpporting bracket, for brakinlr the curtain operating I II. Lond on : Charles Griffin & Com-and supporting cord, and for connecting thc cord to take 
pany, Li mited. Philadelphia : J. B. up slack and level the roller. ' 1  Lippincott Company. 1896. Pp. INHALER. - Lyma n P. Walter, Chl- xxv 900. Price $13. 50. call:O, Ill. To facilitate inhaling various It edicaments, ' . 

this invent<>r provides a device which may be nested in This work we can recommend �Ighly, as it co;ers the 

HINTS TO CORRESPONDENTS. 
Names and A d d " cs8 mnst accompany all letters, 

or no attention will be paid thereto. This is for Oill 
information and not for puhlication. 

Refe r e n c e "  to former articles or answers should 
give date of paper and page or number ,!f question. 

I n q n i ri c .  net answered In reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and� 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

B II v e " " wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Spec i a l  ,,, .'i t t c li J u fo r'.o a l, i o ll on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sci e n t i fi c  A l ll (' I' i e a n  S II ll p J e m e n t 8  referred 
to may be had at the office. PrIce 10 cents each. 

B o o k  .. referred to promptly snpplied on receipt of 
price. 

llIi ne " a) "  sent £Or examination should be distinctly 
marked or labeled. 

(6792) G. C. W. asks :  Will you please 
give me through your Notes and Queries column a receipt 
for a flash powder for photographic purposes ? Would 
like an explosive powder, something of the nature of 
" Blitz Pulver." A. 1. Magnesimn powder, 6 ounces ; 
potassium chlorate, 12 ounces; antimony sulphlde, 2 
ounces ; 75 to 150 grains of the powder should be used. 
2. 15 grains of gun cotton and 30 grains of magnesium 
powder are used. 

3. Maguesium . . . . . . . . . . . . . . . . . . . . . 40 parts. 
Permanganate of potassium . . . . . . . .  40 " 
PeroXide of barium . . . . . . . . . . . . . . . . 20 

(6793) F. L. S. says : Will  you kindly 
give me the formula for making a preparation for 
sharpening razors by means of a paste or soap contain
ing something like rogue or emery powder to be rubbed 
on the strop ? A. Mix fine washed emery intimately 
with fat or beeswax nntil the proper consistency is ob
tained in the paste, and then rnb it well into the leather 
strop. For a finer mixture use rouge or putty powdcr 
with the wax. 

all space and carried in the vest pocket comprising a field of petroleum thoroughly. With numerons illustra�:se piece having an open side to fit over ' the nose and i tions and exact technical informa�ion, i� r�ally.seems to 
at the bottom a projecting nipple and cup to receive the I have filled wh�t has �een a want. I� sC1entlfi� hte�a�ure. 
medicament the latter being preferably held in a small Not the least mterestmg part of It IS the sectIOn glvlllg a 
piece of spo�ge or other absorbent. The several parts quantity of matter and ?ata which is of rec?gnized va!ue 
of the device consist of three separable pieces and are affectmg the consumptIOn of petroleum oli for burnmg 

referably made of hard rubber. purposes. The e�ti�e ,,:orl� is gone over for petroleum, (6794) C. L. says : Will  you kindly fur-p 
. the methods of dr1llmg III different parts of the world are nish me the formula for the best and cheapest method CAN OPENER.-Ohver C. ,, )mpSon,  explained, and the tools illustrated, and very little that is of rendering rancid butter sweet, or in other words, to Emporia, Kansas. This device consists of a slotted and to be desired will be found lacking. Another interesting eliminate the smell and render the butter odorless ? A. 1. sharp pointed lever to which a knifeholding clamp is feature is the description o f the Peruvian oil fields, it 100 pounds of butter is mixed with about 30 gallons of adjustably attached, the point of the leVel being adapted being possible that the exhaustion of quinine in Pern hot water, containing J.2 pound of bicarbonate of soda to pierce- the head of a sheet metal can, and the knife or and the gradual dimi nution of other exports will be com- and 15 ponnds of fine granular animal charcoal free from cutter being adapted to make a circular cut when the pensated to some extent by her new petroleum discov- dust, and the mixture is churned together for half an lever is turned on its point. The construction is such eries. An excellent index and a good table of contents hour or so. The butter is then separated ; after standing, 

that the metal is severed by a clear draw or st.ear cut, en- add materially to the value of the work. . it is warmed and strained through a linen cloth, then re-
abling the lever to be operated with great ease. 

THE POCKET LIST OF RAILROAD OFFI _ salted, colored and worked up with one-half its weight of 
CHICKEN COOP AND TRAP. - J amI's CIALS. COl1ta ining the names of fresh butter. 2. Rancid bntter may be restored, or at all 

M. Harvey, Palmyra, Tenn. This inventor has devised ()fficials in charge of railroads. private events greatly improved, by melting it with some freshly 
a coop in combination with a trap in which animals seek- car companies, fast freight  lines and burnt and coarsely powdered animal charcoal (which has 
ing to prey on the chiCkens may be canght and retained. transportation com panies of the been thoroughly freed from dust by sifting) in a water 
It has two compartments, with a communicating door, United States, Canada and Mexico . bath, and then straining it through clean flannel. A 
one compartment for the chickens to live and roost in, . Also !'howing the gage of each road, better and less troublesome method is to well wash the 

. . hi h th d 'tted to f d I nunlber of miles operated, and rolling butter with some good new milk, and next with cold and a trap sectIOn mto w c ey are a ml ee . h and exercise. Animals entering the trap section to prey I stock in service of each company. spring water. Butyric acid, on the presence of whlc 
on the chickens are imprisoned there. I Published quarterly (January, April, rancidity depends, is freely soluble in fresh milk. 

NOTE.--Copies of any of the above patents will be July, and October) by the Railroad (6795) G. M. D. ask!> how a meerschaum 
furnished by Munn & Co., for 25 cents each. Please Equipment and Publication Com- pipe which has been burned in smoking can be fixed so 
send name of the patentee, title of invention, and date pany ,  G. P. Conard. President and i t  will color again. A .  When once burnt, the pipe can· 
of this paper. Treasurer. .J. Alexander Brown, not be satisfactorily colored, unless the burnt portion is 

Manager, 326 Pearl Street, New York. removed and the surface again treated by the process by 
Western office, 425 Rookery, Chicago. which meerschaum is prepared. The coloring is pro. NEW BOOKS AND PUBLICATIONS. L. B. Sherman, Western Manager. duced by action of the smoke upon the oils and wax, 

ARTESIAN WELLS AS A MEANS OF WATER Pp. 376. Vol . 2. No. 1. Serial No. 5. which are snperficially on the exterior of the pipe, and 
SUPPLY. By Walter Gi bbons Cox. Price $1 per annum. are applied in the process o f  manufacture. 
Brisbane, Sydney, Mel bourne and Farming, March, 1896. This handsome (6796) J. O. ask� : Will you be kind Adelaide : Sapsft?rd & Company. illustrated monthly, the s?ccess?r of The Canadian Live enough to send me the instructions for making shoe-1895. Pp. 148. PrIce $3. Stock and Farm Journal, Is

.
published at �o�onto, Canada, maker's wax ? A. This is made by melting together the 

In Australia an immense effect has been produced by I by the Bryant Press. It IS an enter�rlslllg, up-to-date best Swedish pitch and tallow in a vessel over the flre. 
artesian wells, and in California also the most important periodical, presenting in most attractive form a large l The quantity of tallow must be determined by experi
results have been obtained by them. This work, �iving i amount of reading �f interest and value t� the farmer, ment. Roll into balls. The right kind of pitch is of a 
the most practical resnlts in these and other conntrles, IS the gardener, the daJry1llan, and the stock raiser. Among brown color when fractured. very acceptable. Natnrally, Australia receives the prin- the interesting articles of the March number are "Diary
cipal part of the attention, but America is not slighted. ing in the New World," " Proflt in Feeding Sheep," 
The list of topics purporting to be an index is exceeding- " Field Crops in the Northwestern States," " Pointers on 
Iy unsatisfactory and is an actnal blemish to the work. Turkey Raising," etc. 

(6797) J. H. B. writes : 1. I should like to 
know if the motor which you describe in " Experimental 
Science " could be modifled so as to give the same power 

© 1896 SCIENTIFIC AMERICAN, INC.
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and speed as it otherwise would, but to take a lower 
voltage than what it takes as It is ? If it Cali be modified, 
how much current would it require ? A. By usiug larger 
wire the motor can be made to run with any desired 
current, wlthou t change of power. 2. I should also be 
obliged If you would gIVe me a receipt for a small but 
powerful chloride of silver battery. A. ChlorIde of silver 
batteries are not ad vised except for special work, such as 
measurements. For descrjptions 'We refer you to our 
SUPPLElIlENT, No. 157, also SCIENTIFIC AlIlERICAN, No. 
3, vol. 72. 

(6798) A. R. O. D:says : In answers to 
inqUIries, please advise me if tobacco stems, mixed with 
a fertilIzer, for raising garden truck, will prevent the ex
istence of the cabbage worm. Also give a preparation, if 
you have one, to prevent or destroy the cabbage worm, 
if above is not good W1tilont injuring same. A. Answer 
by Entomologist United States Department of Agricul
ture : Your communication of recent date, transmitting 
a letter, has been referred to the entomologist, who reports 
that tobacco stems or dnst from the waste of tobacco fac· 

J' ( itutifi(  !tutri(au. 
TO INVENTORS. 

An experience of nearly fifty years. and the preparation of more than one nundred thousand apphcatlOns for pa
tents at bome and abroad, enable us to understand the 
laws and practICe on both contInents, and to possess un
equaled faClhties for procurmg patents everywhere. A 
synopsis of the patent laws of the United States and all foreign countries may be had on apphcatlOn . and persons 
contemplating the securmg of patents, eItber at borne or 
abroad. are Invited to write to thIS office for prICes, 
whICh are low, in accordance With tbe tImes and our ex
tensive facilities for conducting the bUSIness. Address 
�lUNN & CO., oftice SCIENTIFIC AMERICA N, J61 Broad
way. New York. 

i" ire kindler. R. C. A. Jones • . . . . . . . . . . . . . . . . • • • • • • • •  556,352 
�'Ireproof buildwg. G. Rushfortb . . . . . . . . . . . . . . . . . . . 566,375 Flsb hook. F. M. Robmson . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.694 
FIshmg reel crank, A B. Hendryx., . . . . . . . . . . . . . . . .  556,540 Fla�stalf. M. S. Cabell . . . .  . . . . . . .  . .  . . . . . . . . . . . . . .  556.614 
FlUId pressure regulator. J. T. F. Contl . . . . . . . . . . . .  556,40'2 
}1'ly exit, C. O. Taylor • . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . .  556,445 
Fly trap. Sbumate & Bartels . . . .  . . . . . . . . . . . .  556.647 
��l�:�� �g21�x��J�'fl�t���'iI.���.����.�: .�: .���.�� �:�J 
Furnace. See ElectrIC fUrnace. 
Furnace aIr InJector, C. E. Norton . . .  . ,  . . . . . . . .  556,687 
lI'urnace center blast pipe. C. Johnson . ,  . . .  . .  . .  . .  556,1:»3 
Gage See iSawmg machIne jl;age. Surface gage. Garbage crematory. W. L. Jobnson. . . . . . . . . . . .  . 556,420 
Garment bolder, J. Neumann . . . . . . . . . . . . . . . . . . . . .  556,686 Gas and an mixmg' apparatus", G. R. Cottrell . . . . . 556,490 

NVEN Gas burner, Incandescent. J. G. Ha llas . . . . . . . . . . . . .  556,628 INDEX OF I TIONS 8:� ���
n
p
e
:.;:s�;. Il"

h
b\��ll::.�: .�.���: : : : : : : : : : : : . : :  �:m Gas governor, G. E. Ford . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.667 Gas governor, W. Hooper . . . . . . . . . . . . . . . . . . . . . . . . . . . 556,465 Generator. See Steam generator. Glass bolder. M. Dawes. . . . . . . . . . . . .  . . . . . . . . . . . . . . . 556.337 

Gluve. J. H. Loewenstme. . . . . . .  . .  . . . . . . . . . . . . . .  556.581 Glue joints, macbine for making, W. D. Kenzie • . .  556.679 
a���:��� f��I��1�n�;t�;rs�

c
6�

n
li�a?ds�����:: : : :  �:�rJ 

POI' which Letter. Patent 01' the 
United State. were Granted 

March 17, 1896, 
Grate. Mbaklng and dumpmg, G. M. Conway . . . . . . .  556,403 "NO EACH HEARING 'I'HA'I' DATE. Gnnding macbme, S. Nicbolson . . . . . . . . . . . . . . . . . . . . .  556,638 
Grubber. hand. A. E. Oliver . . . . . . . . . . . . . . . . . . . . . . .  556.689 

[See note at end of list about copIes of these patents.] Gutters, etc., apparatus for cleaning, F. L. De-
carie . . . . .  . . .. . .  . . .. . . .  . . . .  . . . . . . . . . . . . . .  . . . • 556.338 

Hame fastener, W. H. Frizzell . . . . . . . . . . . . . . . . . . . . .  556,536 
Adhesive composItion. H. G. SmIley . . . . . . . . . . . . . . . 556.700 1I::die�cIg:�PC�:���\:��fe.I. 

E. Palmer . . . . . . . . . .  556,475 
Aerostat. M. V. Coutinbo . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.621 Harrow. disk. C. F. Lmdstrand .. . . . . . . . . . . . . . . . . . . . .  556.356 
Air drymg device, A. M. Purves . . . • . . . . . . . . . . . . . . .  556,692 Hat pouncing machine, G. R. Clarke • . . . . . . . . . . . . . .  556,400 
Alarm. See Bicycie alarm. Hay rake and loader. J. Kaylor.. . . . . . . . . . . . . . . .  . . .  556.353 
Arc hghts. e]ectrlCal connector for. J. J. McGill . . 556,362 Heater. See Electric heater. Feed water heater. 
Asb pan. rockmg, J. T. McLel Jan . . . . . . . . . . . . . . . . . . .  556,365 Steam or bot water beater. 
�:l�nl(gU���ss�N.RE.��':rison::::::::::::::::::::: .::: �:�� ���ll�� ��rt'::':'��.�rliJ���t';i��r�: : : : : : : : : : : : : :  �� Ball grmdmg machine. P. C. McGrath . . . . . . . . . . . .  556.364 Heel. boot or sboe. J. D. Kaestner. . . . . . . . . . . . . .  556.504 
gand cutter and feeder. Albertus & Johnson . . . .  556.326 Hoe. rake, and cultivator, combined, W. H. 
Barrel washer. L. C. SchmItt . . .  . . . . . . . . . . . . . . .  556,377 Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5li6,389 Basket, lunch ! A. Probola. . .  . . . .  . . . . . .  . . . . . . . .  556.370 HoistinJ! aod unloading railway cars, apparatus 
Baths or baslDs, overfiow and waste for, J. J. for, P. Rasch. . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . .  556,371 Wade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556,388 Hoisting engine, F. W. Scott . . . . . . . . . .  , . . . . . . . . . . . .  556.699 
Battery. See Faradic hattery. VoltaIC battery. Hook. See Cbeck book. Fish book. Hammock 
Battery connectIOn. M. M. Kohn . . . . . . . . . . . . . . . . . . .  556.544 supportmg hook. 
�:g�: g�li:f�:g01v�y�: .":��I�a.�: : : . : : : : : : : : : :  �::J ���:�sl!,°:e�'6:J.\W:tf��:ggy: : : . : : : : : : : : : : : : : : : : : :  �:� 
BearlDg. vehICle roller. J. D. Kefuss.. . . . . . . . . . . . .  556.678 Hose bridge. street car fire, Sweeney & Clark . . . . .  556.382 
:���i��Jl.eJci��e;'s����: .�: ��::.i�,:

e
.
r
:: : : : : : : : : : : : : : :  �:� ����:�l: �'. �.r.lj';,;nem:aUii: : : : : : : :  :: : : : : : :: : : : : : : ::: �:gw 

Bed. tOldl'1.' R. D. Cody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556.1>76 Hvdrauhc motor. A. A. Wood . . . . . . . . . . . . . . . . . . . . . . .  556.391 
�:��b�ad8ee :n�:l��� beilcli: · · · · · · · · · · · · · · · · · · · · · · ·  556.404 Ice c��: ����e�o;:��·. ���.����� .�?� . . �������� 556,584 Beverage freezer, J. H. McTague . . . . . . . . . . . . . . . . . . .  556,432 Indicator. See Door Indicator. 
Bicycle, Blood & Al lan. . . . . . . .  . . . . . . . . . . . . . . . . .  556.398 Inhaler, R. C Cottmgham.. . .  . . . . . . . . . . . . . . . . . . . . .  556,335 

tories has long been used as a fertilizer and insecticide, 
having considerable value in both directions. If the cab· 
bage worm referred to is the green cabbage worm, feeding 
above ground on leaves, the tobacco will be of compara.
tively little value, although when dusted over the cah· 
bage as a very fine powder it will give some protection. 
The chief value is where incorporated with the �oil 
against such inoects as the cabbage and turnip maggots, 
and against these it is only a partial protection. It is 
a valuable repellant to various earthworms and subter· 
ranean insects in conservatories. The green cabbage 
worms are now commonly treated by growers with ap
plications of arsenicals in very dilute form, usually ail a 
powder intermixed with a large quantity of flonr, as de· 
scribed in Farmers' Bulletin No. 19, of this department. 
The applications made in this way fall on the outer leaves 
and are nsually made to the growing cabbages before the 
heads are mature, so that none of the poison reaches the 
cabbage head as marketed. BlCyc]e alarm. L. D. Craig . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556 4.1)9 Iron. See Sad iron. 

t Bicycle attachment, Hokanson & Dolpbin. . . .  . .  556,350 Iron from solutioDs containing iron and tine, pre-
(679!J) E. A. T. write:s : 1. In a recent I ::���I�s�"a

a
Ji�m�i,�:� �:�e;for: w: ·'r:ostior·n: : �:tt� Jac��PI§'!,�':L';;"'�i:a;-:g: .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  056,568 

Issue, A. J. H. asks through Notes and Qneries the size ��\ie�ee
S:!igl�:�\oiler. 1��eli�:'\,:ri'��IJ���:��':.ne. . . . . . . . . . . . . .  . . . . . . . . 556.(99 of wire to nse in winding a telephone magneto for a dy- Boiler. J. E \'chheper . . . . . . . . . . . . . . . . . . . . . . .  556.697. 556.698 Knitting machine. Circular. �'. A. Nye . . . . . . . . . . . . . .  556.514 

namo. I have made a dynamo in this way, winding ar· ��g�, bJ�c'i�:��li.aT. '}rd:r';.��I.��:: : : : : : : : : : : : : : : :  : : : :  �.� f:g�e�t!r[.!'c'f:�nin�· J�·nr�:em.eiii 
. .  : : : : : : : : : : : : �:m mature with No. 18 wire. It will light a 4 candle power Boo.t tree, A. N. Ebbersten " . . . . . . . . . . . . . . . . . . . . .  556 497 I,amp. electric. C. E. QUlmhy . . . . . . . . . . . . . . . . . . . . . . . .  556.693 

mcandescent lamp (9'5 volts), and if only required for ����� �:��l��: �OI:.P;J'���':i:: : : : · : : : : : : : : : : : : :  �:�§ l1;��: �1��1�1� :��: \1·jj,�.r��r: : : : : : : · : : : : : : : : : : : : : :  �$� 
lighting the lamp, does not need a separate commutator, �g��

lel,;�e �a�:�'l,"ox: " " " " " " " " " " " " " " "  . 556.446 t:�g: Plc�ri'J'��.\'�t Ik���J�1ti}�s�iz�a�:���::: �:�� as It will do this work as well with alternating as direct Box nailmg macbme. H. W. Morgan . . . . . . . . . . . . . . .  556.430 Lantern. T. Langston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556.423 
current. What is the recipe for composition used in caps ���.t�. bi�:�,;r.:;�:rblai�izi:..��.� .�����: . . . . . . . . . . 556.1iM t:�:·.����hl ���'i":�ioii : :  : : : :  : : : : : : : : : : : : : : . : :  �:�rZ for toy pistols ? A. The composition used in caps for Buckle. E. Graves . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  556.(13 Letter bolder, J. Teeter .. . . . . . . . . . . . . . . . . . . . . . . . . . . 556.382 
pistols is usually fulminating mercury. 2. Which arm· ���I�\';;"'b:[I�J':�t"u�e.1v .a1li�rJeianiI 

. : : : . : : : :::: :: : : :: �:m Lif
�i�t:��6b:g:';n3�.�. ��s . . ������.i.�� . .  ��.��:�: . �: 556.597 ature is best for a motor under 7B horse power-Gramme Burner. See Gas lJurner. Vapor burner. Linotype machine. �'. Peterhansl . . . . . . . . . . . . . . . . . . .  556.517 

ring or drum armature ? A. One is as good as the other. Butter manufacturmg apparatus. J. H. H. Dun- LiqUid clarIfier. W. B Turner . . . . . . . . . . . . . . . . . . . . . . .  556.593 

Calg�raii""g ·maciii'.,,: 'j;: Bollee: : : : : : :  : : : : :  : : :  : : : :  : : :  �:�ro t:���r".!����I.:t�:.r.PFaA\�rot •• 1·.1l:'.h��evei ..... : :  : : :  Wi:� The ring armature IS harder to wind. 3. Is it advisable Can opener. C. V. Zmn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556.335 Lock. C. W. Henson . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  556.629 to cast wrought Iron field magnet cores in the pole pieces? Cane un loader. sugar. F. L. Bouillotte . . . . . . . . . . . .  556.456 1 LocomotIve, electrIC. T. E. Adams.. . . . . . .  . . . . . . . .  556,eM 
A. No. 4. Is there any simpler way of making a com· Car coupling. A. S. Edey.  . . . . .  . . . . . . . . . . . . . . . . .  556.406 Log loadmg attacbment for skidways. Bateman 
mutator of twelve sections than that described in SUP- �:� 1�����'"A�lI�h���Vez�·. �'. �I.�����:: :::::::: :: �:�� Log�i���:Ck. j: 'E: ·G·iiciirtsi ' : · . : : : : : : : : : : : : : : : : : : : ·  �:gg 
PLElIlENT, No. 6OO? A. We advise you, for serious work, g:� ������: ¥: �t'!,\��: : ' : : : '  : : : :  : : : : : : : : : : : : : : :  : : : : : :  �:�l� tg�::: �::����� W.

o
��°Stii!;P�o:�I.���:. : . . : : : : : : : : : : : .  Wi:�gg to use the method described. For a simple commutator, Car fender. automatIc. G. C. Straub et a

I 
. . . . . . . . . . 556.444 Loom thread parter. J. H. Northrop . . . . . . . . . . . . . . 556.638 

see SUPPLElIlENT, No. 641. 8:� !:�t'lfg�'::�J\rr�t:�.
o
W

a
lr·araii: : : : : : : : : : : : : :  g�:il% �:��gi:'f�r �·o��<;f��g�:etc:: scai,,: 'j': i': Waii� 556.474 

(6800) J. P. S. writes ; 1. I have a bat- g:�s-:v�::�t�'iV�r
c
:le�t�·!I�'lter; ·C: ·H. cox:: : :  �:�i� Me�be.::iii.;ai·moveU;"iii; W: J: iiiccormick· . . .  : : : : : : :  �:� 

Carpet stretcber, P. W. Berrldlle.. . . . . . . . . .  556,454 Metal, manufacturing manganese, Cabot & tery to ring a bell which will run for about two days and 
then stop. It has a plate of carbon and a rod of zinc in 
a Aolution of bisulphate of mercury (3 ounces to the 
pmt). When I looked at it. I found a gray depOSIt and 
bubbles of gas on the zinc. I wonld like to know what gas 
and what deposit are on the zinc. and how I could 
remedy thiS, as I think it stops the current. A. It is 
probably metallic mercury or some suhsalt or oxide 
thereof, and bydrogen gas. Use one to two parts of 
salammoniac to one of the mercury salt. 2. Please 
give me the chemical action of the battery. A. The zinc 
replaces mercury in the mercury salt, forming zinc sui· 
phate and precipitating mercnry or an oxide thereof. 3. 
How long will the zinc last? A. It depends on how long 
and how mnch you use it. 4. Have you a formula for a 
jet black varnish for iron castin!!s? A. Varnish for Iron 
Work.-Dlssolve in about 2 pounds tar oil 72 pound 
asphaltum and a like quantIty of pounded resin; mix 
hot in an iron kettle, care bemg taken to prevent any 
contact with the flame. Wnen cold the varnish is ready 
for use. This varnish is for outdoor wood nd iron work. 
b. Also a formula for a transparent jelly or paste for skin 
affections. A. G1ycerme for Toilet Use, Solidified.
Transparent soap, 1� ounces ; water, 6 ounces ; lnodor
ous glycerine, 36 ounces. Dissolve the soap m the water 
by heat, add an equal weight of glycerine. When dis· 
solved, add the rest of the glycerine. water q. s. to make 
up the weight. When nearly cold, add any perfume de· 
sired. Put in glass jars. It IS of a pale amber color, and 
is transparent. 6. A cement for umtinll: metals. A. For 
formulas for cements for metals, see H rrhe SCIentific 
American Cyclopedia of Receipts, Notes and Queries." 
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.�:":� . : : :  �:!� Metif���rni apj,iirliins: "i,,·ct'I';: Lemp 'j,: Lewis �:� Casket handle. E. R. Sar"'ent . . . . . . . . . . . . . . . . . . . . . . .  556.556 Mill. See Crushing mIll. Wmdmill. 
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��t�h�bl����Y:���dr;ve .. .  A: Rit.oiier: : : :  �::Wa :��o?· �e!hii�':frliiiiiC motor: . . . . . . . . . . . . . . . . . . . . 556,607 

Cha1r. See Folding cbair. Rechnmg cbalr. Motor suspenSIOn, N. C. Bassett . . . . . . . . . . . . . . . . . . .  556,488 g��� g�t;;�.nJ?r�{f�IB�rr:s.�ag�:: : :  . : : : : :  : :  : : : :  : : :  �:;k8jl :��i'ifh:;e
b
g�1�I�ukgE��sieU;; 'ii:jj: Mer.hon: : :  556.427 
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C
t� �. W.YA�;e: : . '. : . :  : : : : : . : : : :  : : : Cigarette undOIng macbine, J. M. UrgeUes . . . . .  . 556,595 Nails. macbme for makIng wire. C. Schultze . . . . . . CirCUIts, deVice for detectIng short, Scott & SkID- Nut. lock , R. Larter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556,682 

Cle�;�r: . .  See ·Dis·ti cieaner: . . . . . .  . . . . . . . . . . . . . .  556,6!6 �N�n
l�C:it:cb�:���llf.· M. 'A rii.ierson: : : : : : : : : : : : .  : : .  �:� 8l�;��n:���1��I:. g��·W. FIi:���I.��: : : ·. : : : ·. :  : .... . .. �:� 8��;,.sf.�
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� · : : : : : : : : : : : : : : : : : : : ·. �:� Clock. electriC program. J. P. LUXIDore . . . . . . . . .  . 556.423 Packmg. rod. J .  Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . M6.600 

g����l��ila·l :as���sl�·i1Yiej. : : : : : : :  . : : : : :  : : :  . : : :  �:� �:�:oc:e�X�u�:��on. S. Bozano . . . . . . . . . . . . . . . . . . . .  556.573 
Colter attachment. 8. A. Miles . . . . . . . . . . .  ' "  . . . . . . .  556,360 Paper box. knockduwn. W. B. Howe . . . . . . . . . . . . . . .  556.675 

gg��:�:��g i�o:, ���i:::::'1.· :'�����1��: : : : . .  : : :  �:� �:g:� {�I��fn��:�gfne� W�l�;�� 'Prlce : : : : : : : : : : :  556, Converter bottom, Bessemer, W. H. Haws . . . . . . . 556,5.39 Pen, fountain. A. H. Down . . . . . . . . . . . . . . . . . . . . . 
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: �:� �:�gf:��������n:p:ar�i��C-: F:Gj.fidY: : : : : : : : :  �:412 Cotton drYIng and cleaning machme, C. W. Pbotographs. prOdUCIng embossed. F. A .  Taber . .  656.591 Brown. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 006,528 Pianos, machlne for preparmg string frammgs Coupling. See Car coupl ing. Cord couphng. for. H. H. Cumminu;s . . . .  . . . . . . . . . . . . .  . . . . . . . 556.493 Tblll couphn�. Pigment, preparin� oxide of zinc, G. T. Lewis . . .  656,509 Crushing mIll. F. A. Huntmllton . . .  . . . . . . . . . . . . .  556.466 Pipe. See �'urnace center blast pIpe. Tobacco Cultivator, bard. W. B. Bachelder.. . . . . . . .  . . .  556,227 pipe. Curtain cabmet. P. H. Yawman . . . . . . . . . . . . . . . . . . .  f'56.394 Pipe �ectlQn fasteninll, J. A. Hadley . . . . . . . . . . . . . . .  556.627 Curtain fixture and fastemng, sash. D. Karger . . .  556.505 I Plait ing mach1ne. Dumvllle, Jr .• & Holly . . . . . . . . . .  556,495 
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. . . . . . . . . . . . . . . . . 556.606 �l:g���: �: �.DEl:I':l:,,:.,:: . . . . : : : : : : : : : : : : : : : : : : : : : : : : : : �.� g�m�� b�ft�;ii�alLil�.;'�����ni· Sheet: iiieial: ina� 556.615 �:���
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CVI�:J�: :�6p.8j.Sil��i�li:: · : .  ':: . :::: ::: . : :: . : : : : : :  �'r: �Ig:: �o�'e�a��L: 'Bulow: : : :  . : : : : : : : : : : : : : : : : : : :  : : : �:�� Desk and seat. adjustable school, W. L. Starkey . .  556.565 Plow subsoil attacbment. C. J .  It D A. Giffin . . . .  556.46.1 
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r <M:!r�g:::'p�·w�r.Leggett . . . . . . . . . . . . . . . . .  556,508 

B�ai °69�tlno� c::���
g t�:g:i:�k�' fra���¥i: N: 006,684 �����;���em�����n�:f�r 1��';1:MOrriS" J;, 'Parker 

556,385 
(6801) R. W. asks what amount of Drlli.

es�e·:i;ile.;ttic ·driii .
. . . . . . . . . . . . . . . . . . . . . . . .  

· 
. .  556.469 

Press. See Baling press. Printing press. 556,470, 556,471 No. 36 wire to use on an mduction coil. This coil will Drilling welJs, tunnels, etc., electrical apparatus Prlntinl!' machme, W. Scott . . . . . . . . . . . . . . . • . . . . . . . .  
have a hard rubber tube 7� inches long, 1 inch outside 
diameter. � full inside, with hard wood heads about half 
an inch thick, the rubber tube heillll: filled with soft iron 
wire. I Wish to get as long a spark as possible with it. 
Will three layers No. 20 do for primary coil ? Will double 
wrapped No. 36 do, if just put on layer above layer, WIth· 
out any Illsulation between each ? How much banery do 
you think it will need ? What "ill be the voltage of the 
secondary or spark coil ? Will a condenser attacned to 
the primary give any better results ? A. We refer you to 
the following SUPPLElIlENTS for full information on In
duction coils : Nos. 160, 229, and 569. It is not advisable 
for an amateur to undertake to make too large a one. 
The approximate rule is that the voltage of the primary 
coil multiplied by the ratio of the terms in primary and 
secondary (primary ibeing dIvisor) gives the voltage of 
the secondary. The condenser is of ntmost importance. 
A one-tenth inch spark is taken as mdicating 10,000 volts 
potential difference. 

(6802) L. F. asks : What horse power 
would be required to operate a dyuamo to run an electro· 
plating apparutus of 10 gallons of solution ? What am
perage and voltage would be req uired . A. No answer is 
possible. Everything depends on the work being done. 
It would be fair to allow one· tenth horse power, and the 
amperage and voltage must be regulated by the work 
heing done. We can supply yon with a manual on elec· 
tro'plating, and in our SUPPLElIlENT, Nos. 310 and 436, 
will be found excellent articles on the subject. 

for, P. Semmer. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556,718 Prlntin� press, J. J�. Flrm . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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:::::::::::::::. :::::: : �:� Electric elevator . •  T. Parkinson et al . . . . . . . . . . . . . . . .  556,435 Punch, check. C. H. Woodworth . . . . . . . . . . . . . . . . . . . . 556,392 �1��R� ��'::;.ej���afv\�I�::�� ei'lii : : : : : :  : : : : : : :  �:g�� k����t.f;t�;/:.'��a:�aiiis; A.  G .... ti:i: . .. .. .. : : : : : : : : : : . : : : : �:� 

�1:�1�����;��u�� ���!�:��s: W. ·Carter · · · · : : : : : :  �:M� �:�l::� ��g:���C��n:� �'��i����: : : : : : : : : : : : : : : :  �:� Electrotype mould bmlder. W. W. McCarroll . . . . .  556.472 RaI lway system. electnc. B. E. Osborn . . . . . . . . . . .  656,516 Elevator. See Safety elevator. Hallway tie p1ate, A. B. B. Barns . . . . . . . . . . . . . . . . 556,348 Elevator doors. appliance for operating, A. W. Railways. underground conductor for electrIC, G. 
Em:,
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�ICke . . . .  : : : : : : : · : : : : : : : : : : : : : .  �:� EDlnne. See HOIstmg engine. Rotary engine. Razor strop. P. C. McGratb . . . . . . . . . . . . . . . . . . . . .  556.363 

Era;t:;�Ytbb���.Ii;ClOSlng case for, J. E. Landers 556,681 �:������!t���¥:: �: rea� 
H. �: .:'l

.�:�: : : : : : : : : : : : : : : �:M� 
��g�tii���g:J.P,���!�SD��!ig�: � �t.t.�I.���.� : : : : : :  �:�M l��g������� ���':ili. Vi. �.o��fi:'· . .. .. : :  .. : : :: .,' . .. .. :: : '. : :  �:t� 
�������g� t�b�:, �or�' �t�����·r . . 'Pen' 'poiiii ' ex: 556,645 �:������t�e:����wre�;s�er�ingaman . . . •• . . . . . . . .  �612 

tractor. ReglsterIn� Instrument. electrical. H. Lemp . . . . . . 656,425 Eyelet covermg apparatus. E. Kempshall . . . . . . . . . . 556.635 Regulator. See Fluid pressure regulator. 
�:���:����f�:ara��IJ:B!}d ��n����.�� .. .. : :  .. '. : : . .  �:�� :g:g:�:�: �Ie�t:���ot'o':: 'T: 'j. ·F�iY · : . : : : : : : " : : : : : : :  556. FaradiC battery. portable. J. E. Ur..ger.. . . .  . . . .  556,708 Riveting machtne, A. M. Baird . . . . . . . . . .  556.656, Feed water heater and purIfIer. J. E. Crawley . . . . .  556 3.36 RIvetmg machine. NoJan & HeorjZe . . . . . . . . . . . . . . .  . .  
�����'r�' te:8:���niiej.: " Rocker fender: " . . . . .  556.518 
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.�: : : :  ::::::::. ::::::::. �:m Fiber, apparatus for treating vegetable, M. W. Rotary engtne. I. It. Kern . . . . . . . . . . . . . . . . . . . . . . . . . . 556.354. 8umD?ersglll . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . .  556.590 Rotary top table. double, B. F. Stevens . . . . . . . . . . . .  556,566 FIbers, dIgester for cleaning vegetable and anl- Rule. J. D. Maier. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  656,582 
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r boiders·. " ,V': V ."EsU;onii.: : :  ' : .  �:�� �:�df�J�r;:;g�; �r�:t"!bie 'pack: G: 'F: 'Fortier: : : : : :  �flllZ �g�:�: �at��,oW:B . �'arweti : . : : : : : : : · · : · · · : · : : : : : : : :  �:;� I �:��tba1�'iic��ofi.JK.P����0�: : : : : : : : : : : : : : : : : : : : : : :  �:� Filtermg materlal for purlfymg alcohols, Oils. etc., I Rash balance. J. T. Sands . . . . . . . . . . . . . • . . . . . • . . . • . . . . 556.696 
. N. Iseli . .  . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  556.578 Sash fastenpr. A. A. Page . . . . . . . . . . . . . . . . . . . . . . . . . . 556.388 

Ji��'��ifn�:�sh
s
e��� ii�s'i�epr::�6rFau�o:ii����'R: 556,594 

I �::� �g��:�: X'. �: :�!�:a�::::::: .: : : : : : : : : : : : : : : : : :  �:� J D. Johnsoll . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  556.631 Sawmg machine g�e. WOOd, J. Barnes . . . . . . . . . . . . . 500,658 
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Scissors or sbears, W. Scbeerer . . . . . . . . . . . . . . . . . . .  556.4'{O Seed and fertilizer dIstributer, A. L. Griffith . . . .  556.671 
Seed dehnter, cotton. O. T. Bugg. . .  . . . . . . . . .  . . . 556,574 
Seed dehnter. cotton, J. J. �'aulkner . . . 556.664, 551i,665 Separator. See Dust separator. Egg and packmg 

separator. 
Sewmg looped fabrtcs� machIne for, C. McNeIl . .  556,585 
Sewmg machme, W. 11 .  Beardslee . . . . . . . . . . . . . .  . . 556,710 
Sewlllg macbine. L. Goddu. . .  . . .  . . .  . . . . . .  . .  556.f>Ol 
Sewlllg machme. buttonhole. G. N. Raymond. . . .  5.06.717 
Sewing machlne loop retainer. L. Muther . . . . . . . . .  556.715 
Sharpener. kmfe, G. J. McCarthy . . . . . . . . . . . . . . . . .  556 ,716 Sbears. H. F. & W. RIvard . . . . . . . . . . . . . . . . . . . . . . . . . . . 556.644 
Sboe polisher. H. D. Waddel . .  . . . . . . . . . . . . . . . . . . . . .  556.652 
Sboulder brace, K. R. Lang . . . . . . . . . . . . . . . . . . . . . . . 5li6.424 
Show case fixture. J. Wayne . . . . . . . . . . . . . . . . . . . . . . . 556.483 
Sieve. asb, L. R. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.347 Signal. See RaIlway crossing SIgnal. 
Signaling apparatus. pneumatic. Hull & Boylett . . 556.577 
�!����?��r�.twfIlt�v��:: .��.����:
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Sled propeller. W. A. Bradley . . . . . . . . . . . . . . . . . . . . . . . 556.613 Sleeve holding device, P. L. Jacobson. . . . . . . . . . . . .  556.503 
�::'�:��:n���:p�ai..i!'�t[r3.s 

Siccardi: : : :  
.::: .... : �J:�J Spool attacbment. D. E. Wbitfield . . . . . . . . . . . . . . . . . . 556.523 

sPog�d�;k�s/hs:���. 'li lJ�Tra�tiel����:� . . ��� 556.59'2 
Spraying deVICe. plant. W. A. Van Oeuseu . . . . . . . . .  556,447 
Sprinkler. See Lawn sprmkler. 
Stable cleamng device. C. A. Monroe . . . . . . . . . . . . . .  556.687 
Stamp. time, W. T. Wi llIams . . . . . . . . . . . . . . . . . . . . . . . .  556.390 
Steam boiler. T. L. McGregor . . . . . . . . . . . . . . . . . . . . . . . .  556.473 
Steam generator. C. E. Wakeman . . . . . . . . . . . . . . . . . . .  556,599 
���:::: ��a�����t;.�ft���: il.i;on���.�����: : : : : : :  �:� 
Stereopticon. M. G. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . 556,531 Sturup. H. W. J udevine . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.634 Stopper fastener. W. R. Shurtlelf . . . . . . . . . . . . . . . . . . .  556.378 Stove. ranJle, etc . •  M. M. Koch . . . . . . . . . . . . . . . . . . . . . . 556,543 Straw stacker. J . B. Bartbolomew . . . . . . . . . . . . . . . . .  556.(87 
Street sweeper, C. B. Brooks . . . . . . . . . . . . . . . . . . . . . . . .  556,711 
Street sweeper. M. G. Bunnell. . . . . . . . . . . . . . . . . . . . . . 556.331 
��n�g� "G::'Ei�����\���b: " " " " " " " " " " ' " 556,700 
Table. See ExtenSIOn table. Folding and exten- : 1 
Tab���n i"��unrE�"J;i,:.°l!. t1li?k

e
tewart . . . . . . . . . . . . .  G56.719 Telegrapb. block SIgnal, C. M. Grace . . . . . . . . . . . . . . .  556.670 

'.relepbone. C. F. Ounderdale . . . . . . . . . . . . . . . . . . . . . . . .  556.496 
Telephone SWItchboard. I. Anderson . . . . . . . . . . . . .  556.609 
TbIl

I 
coupllHg. S. R. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . 556.611 Thill COupling, J. SeibeL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.441 

Time regIster, workman's, C. A. Widmer . . . . . . . . • . 556,452 
Tire. puncture proof. A. L. Smith . . . . . . . . . . . . . . . . . . . 556.379 Tue. sprillg. J. S. Eddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 556,493 Tire. wbeel, J. & W. D. Eynon . . . . . . . . . . . . . . . . . . . . . .  556.341 Tobacco pipe. C. !\. ]'ingal. . . . . . . . . . . . . . . . . . . . . . . . . . . 556,666 Tobacco poucb. G. E. Siebler. . . . . . . . . . . . . . . . . .  .. . . .  556.442 Toy. J. L. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.333 
Track brake. Kneedler & Vorpe. . . . . . . . . . . . . . . . . . . .  556.723 Traction engine, S. B. Gray . . . . . . . . . . . . . . . . . . . . . . . . . .  556,346 
Transom rod fastener, C. 0 Noack . . . . . . . . . . . . . . . . .  556.586 
Trap. See Fly trap. Steam trap. Tree conveyer • .E. D. Wilhamson . . . . . . . . . . . . . . . . . . .  1).1)6,605 
����� g�o�<1Js�����I.� •. �: .�: .�.���� 
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Type writer desk. J. T. Straban . . . . . . . . . . . . . . . . . . . 551'.707 �f1ype writing m9chme, J. D. Dau�herty . . . . . . . . . . . .  556,460 
Type wrIting machine keyboard, A. von Kun-owski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556,422 Type writing machine, stenographiC. F. E. Curtis. ,1)56.533 
Valve. A. Marichal. . . . . . . . . . . . . . . . . . . . . . . . . .  556.547. 556.549 
Valve. E. L. Rowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5li6.695 
Valve. halanced sli de. W. T. Reaser . . . . . . . . . . . . . . .  556.373 
Valve. check, Kuicb llng & Rowe. . . .  . . . . . . . . . . . . . .  556,636 
Valve for bydraulic apparatus, etc., W. James . �56,419 
Valve. steam radiator. J. L. Judge . . . . . . . . . . . . . . . . 556,421 
�:g?����%��h������ � .���v�.�s: : :  : : : : . : :  : : : : : : : :  gM:� 
VelOCipede drIVing mechanism. B. Ljungstrom . . .  556,54.5 Vessels. order transmItting deVICe for, W. Chad-

burn. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556,332 
VIse. foot, E. B. Newnam . . . . .  . . . . . .  . .  . . . . .  . . .  . .  556.433 
Voltaic battery. secondary. W. A. B. Buckland . . .  556,660 Vulcanizers, oil fiame re�ulator for. G. B. Snow 556.701. 556.702 Wagon hody. T. Geisel . . . . . . . . . . . . . . . . . . . . . . . . . . 556.:l41i Wagon brake. automatIC, Hartman & Strouse . . . . .  556,673 
Wagon. dump. G. Vauahan . . . . . . . . . . . . . . . . . . . . .  , . . .  556.596 
Walkm� beam attachment, A. Epert . . . . . . . . . . . . . .  . Wasbhoard. P. J. J oecken . . . . .. . . . . . . . .  556.541. Wasbboard. J. T. Sargent . . . .  556.557. 556,558. 556.560. Washboard, Sargent & Welss . . . . . . . . . . . . . . . . . . .  . .  Washboard, A. Weiss . . . . . . . . . . . . . . . . . . . . . . . . . 556,569, 556. 
Wasber. See Barrel washer. Waterclosets. wasbstands or urinals� hopper or basin for. R. Coburn . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.00 Water heattn� apparatus. automatic, Porcher & W:ntertlood .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.641 
Weeder. rotary. E. C. Welch . . . . .  . .  . . . . . . . . . . . . .  55b.OOI 
;�I?;.
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Weils. increasing tbe fiow of 011. J. W. Van Dyke. 556.651 Wbeel. See Car wbeel. 
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. : ...... :.,'. '.:::: : ...... m:� Window cleanmg deVICe, W. H. Jford . . . . . . . . . . . . . 55h,722 
Wire fastener. W. Wait . . . . . . . . . . . . . . . . . . . . . . . . . .  556,521 Wire machines. stop motion device for barb, W. H. Dalley. . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . 556.622 Wue or metal bars, machine for truing fiat, W. C. StIles . . . . . . . .  . . . . . . . . . . . .  . . . . . .  . . . . . . .  556.724 
Wire twister and tigbtener, G. A. Sta:llord . . . . . . . . 556,480 
Wrencb. H. Sprague . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  556.443 

D ESIGNS. 
Calendering machine frame. D. R. Bowen . . . . . . . . . .  25.254 
Carpet. A .  M.  Rose . . . .  . . . . . . . . . . . . . . . . . . . . . . .  25,257. 25.258 
Carpet stretcher. H. M. BrIdges . . . . . . . . . . . . . . . . . . . . . .  25.256 
CbaIr leg. M. A.. Hanson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.255 
Game board. E. L. Hal l .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.252 Handle for brusbes. etc .. G. de �·estetics . . . . . . . . . . . . 25.251 Jet fur lime hgbts. C. Be.eler . . . . . . . . . . . . . . . . . . . . . . . . 25.2M 
Undergarment. S. E. ClIfton . . . . . . . . . . . . . . . . . . . . . . . . . .  25,250 

T RADE MARKS. 
AmmunitIOn. except bullets, Peters CartrIdge 

Company . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  27.971 
AntIseptIC preparatIOns, J. T. Mi I lJken & CompanyL27,964: Baking powder. H. C. Kegeler . . . . .  . . . .  . .  . . . . . . . . .  27,957 Bicycle gear, McElwRlne-RIChards Company . . . . . . .  27.976 
Bicycles. com)Jonent parts of. 6. T. Warwick . . . . . .  27,977 Boot or sboe heel plates, L. Sacks . . . . . . . . . . . . . . . . . .  27.975 Cleamng and polishing cloth, ChemICal SpeCIalty 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.951. 27.952 
DiSinfectant, inceuse to be burned as a, G. Miya-moto. . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  27.984 
Gelatin, Micbigan Carbon Works . . . . . . . . . . . . . . . . .  27,953 
Grocers' goods, certain named, P. H. Kelly Mercan-

ttle Company. . . . . . . . . . . . .  . . . . . . . . . . .  . . .  27,954 
Halfpins. Ricbardson & De Long Brothers . . .  27.972. 27.973 Kerosene. reSin, fire crackers, axle grease. lubri

cants. lard. oysters, lobsters aud timber, Gan-
dolfil M.oss & Company . . . . . . . . .  . . .  . .  . . . . . .  27.970 

MedIcine, stomach and liver, M. A. Simmons, Jr . . . 27,961 
Pamts. J. E. Haskell . .  . .  . . . . . .  . . .  . . . . .  . . . . . . .  . .  27.969 
Plows and tbeIr parts. Bucber & Gibbs Plow Com-pany. . . .  . . . . . . . .  . . . .  . . . . . . . . . . . . . . .  27,978. 27.979 
Remedy for skID diseases. J. Blanchard . .  . . . . .  . 27.968 Sliver plated ware. Homan Silver Plate Company. 27.97( 
Sirup and sugar

! 
maple. M. D. McMabon . . . . . . .  . . .  27.958 

Soap, Los Ange es Soap Company . . . . . . . . . . . . . . . . . . .  27,965 Soap. tar. Bailey Soap Company . . . . . . . . . . . . . . . . . . . 27,967 
Starch packed in paper carton boxes. powdered. 

Beaham Manufacturin� Company ' "  . . . . . . . . . .  27,955 
Thrg��s �?�

l
�����:;.�

i
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� .�i.l�,. �� .�������:. � 27,950 Unctions for eradICatIOn of cutaneous dIseases. B. 

S. GlIbert . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.962 Washing and cleansing powder. Toppan Manulac .. turin", Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27.968 
;�l����

s
M�I�����' �st�iJr;.e'b�.;g:.���.� : : : : : : : : : �:� Yeast cake. Waterloo Yeast Company . . . . . . . . . . . . . .  27.956 

PRINTS. 
H Battery of Hazelton or porcupine boilers with brick .. work settIngs and furnaces Inclosed by metaJ ca� .. 

iugs or jacket!:! and havmg square grate surfaces." Hazelton BOller Company . . . . .  . . .  . . . . . . .  .. .. 11 
50 Battery of Hazelton or porcupine bOilers With metal 
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Boiler Company . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 
.-\ pl'j nted  (' O tH of the specification and draWIng of 

any patent in the foregomg hst. or any patent III prmt 
issued since 1863. Will be furnished from tbis Office for 25 cents. In ordering please state the name and number of the patent deSIred, and remIt to Munn & Co., 361 
Broadway New York. 

( ' uu n d i a  I I  un I f ' l l l loi  may now be obtained bv tne Ill ' ventors for any of the Inventions named in tbe fore
�Olng list, prOVIded they are slmple� at a cost of $40 each. If complicated the cost WIll be a httJe more. Jj�or ful1 
IDstructlOns address Munn & Co . • 361 Broadway. :S-ew 
\ ork. Other foretgn patents may also be obtamed. 

© 1896 SCIENTIFIC AMERICAN, INC.
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"lI(iloedisement • •  .. ,DO YOU GR.IND ANYTH I N r  ') '  
O R D I N A lt Y  R A 'l'EI!l. H so, send for our CirI:ulat of 

I n .l d e  P o.ae. eRch i n l ertl on • •  7:' cent. R l i n e  
I I n e l" !) n sr e .  ench  i ll liil e ," r i o n - - - - S I . 0 0  a l i n e  

or For some classes of Advertisements, Special and 
Hi<;her rates are reqwired. DjOCK h'i1lk� EMEDy Mad�!bh��!2r1�k�� � � Fit any lI,I.lII Frame. 

Oheap, D u rable .  N ever D ressed. STU RTEVANT M I LL 00 . ,  Boston ,  
'!'he above. are cnarues per RR'a.te line - abollt eight 

wortis per l in�. 'l'h.is notice sbows the width of the lI.I1e. 
lind is set in agate type. �n�ravinfllS may head adver
tisements at t.he same j"ate per a,;r8t.e line. by measure .. 
��tve�S ��
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rt�:i���B T'::::�d�i 
mominK' to appear in the roiiowiUll week's issue. S I NTZ GAS EN G I N E  0 0 .  Lidgerwood Hoisting GRAND RAPID S, .MIOB" E .  Foot Power 

u. s. A. nglnes.� Mannfacturers of  the 8 i n t z  8 t ll .  
li o n a r y  Il n d  lU ul'i n e  C� nlll and iJ,*iii��n�lr '* Screw cutting 

L th Automatic a es Cross Feed 
9 and 1 2  incb Swing. 

New Designs. Novel Features. 
Send/or Catalogue B . 

SENECA FALLS M FG. COMPANY, 
695 Water St .. Seneca Falls, N. Y. 

AMERIUAN PATENTS. - AN INTER-
est ing and valuable table showin� the number of pat.ente gran ted for the various su bjects upon which petitions 
have heen filed from the beJ;{inning down to December 
31. 1894. Contained in SCIENT IFIC AMERICAN SuP· 
PLE.' I KST. No. 1002. Price 10 cents. To be had at 
this office and from al l newsdealers 

M h· t L P 'ces Small En/rtne ac mery a ow rl • Lathes. Foot 
���

e
�f ����Clis����. 

Pr
�:�u��::i]��d �icf.B:�;' 

WALLACE H. MANSFIELD, NEW HAVEN, CONN. 

The Curtis Patent 
Return Steam Trap 

Retnms all condensation back 
to boi1er, and operates equally 
well  with reduced pressure or ex
haust steam. 

Its g-eneral use the past 10 years 
is best proof of its superiority. 

1.T Send fryr circular S. B. 

D' ESTE &: SEELEY CO. , 
29-33 Haverhill St. ,  Boston. 

VANDUZEN S��ATM PUMP THE BEST IN TH E WORLD. Pumps Any Kind of Liquid. 
In Order, never Clogs nor 

��t����iEDV'ry Pump Guaranteed. 
i� SJ:ZES.--

.. �, __ .", :=�_ -:: Ga l lons per Hour. e"ll'i each. Address 
W. VANDUZEN CO" Second St. ,  CinCinnati, O. 

ACETYLENE GAS AND CARBIDE OF 
calcium.-Al l  about the new illuminant, its qualit ies, 
Chemistry. pressure ot liquefaction, its probable future. 

.. . experlments performed with it. A most valuable series 
of articles, gi v ing In complete form the particulars of 
this subject. A pparatu8 for making the gas. Contained 
�o�<;I��"ij��, t���,
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1 41 3 ;),  and 1 03� I also SCIENTIFIC AMERICAN. Nos. 
!a�h�°1rJ

2
�e ��d ��It��i o�� �J��o% a[���sWe�.:'r�� 

o� � Quick, Sure, Easy. 
Needs no strength or special 

. skill; a lad or child can crT operate. Single or &'uble tube tires 
U repaired . Time one to three minutes. 

Uses either patch or plug. If your 
dealer has none, send for circular or 
enclose $1.00 for complete outfit to 

LEE a. CO .. l4Za Monadnock. Cbicago. 
MANUFACTURE OF STARCH FROM 
Maize.-By J. Kriegner. Full detai l s  of the process. 
With one I l lustration. Contained in SCIENTIFIC AMER
ICA N SUPPLEMENT. No. 1 012. Price 10 cents. '1'0 be 

!�:lIo IJllfO:'n��t: liim!SiJr���� Li�l:ft'ng. �uns witb manufac. 
tured or natnral gas - Boats and 
launcbes. Prices within tbe reach 
of all . pr Send for CatalogUe. 

l1eTjtion this paper. 

O L D S  S A F E T Y  
VAPO R E N  E S  

E L ECTRO MOTOR. S I M PLE. HOW TO 
��f� d:�i�a:d'grn����:�
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amateurs to make a motor wnicb miltbt be driven W Ith 
advantage by a current derived from a battery, and 
which would bave sufficten� power to operate a toot 
latbe or Bny macbme regnlrilll!' not over one man power. 
With I Ul.gure •. Contained In 8CI IINTIII'U' AlIfEUU'AN 
SlTPPL .. M " NT. No. 64 1 .  P�jce 10 cents. To be bad at 
this oIDce and from .. U newsdealers. 

R E PAIR  B ICYCLES FO R A LIVI NG  
Y O UR B O Y ' S ·  H O B B Y  may be mecbanlcs I 

Ifikhi;:;;' T • •  
HERE IS A BICYCLE REPAIR OUTFIT COMPLETE. p,.- l!liuBtrated Oata!ogue of Tools fryr sta1p.p. 
FRED FRASSE CO" 2 1  Warren Street, New York, N, Y. 

PRACT I CAL M A GAZ I N E  CAM E RA. 
S U N A R T ' S  

" YENI ,  Y ID I ,  VICI ," 
SU NART MAGAZINE,  

S U NART FOLDINGS.  
Send for lIlustrate.d Cat&

logue-2 cent stamp. 
CO .. ROCH ESTER, ". Y .  

"My Well and what came out of it." 
A story by tbe novelist Frank R. Stockton. 

"Your Well and what will come out of it. " 
By the 

Pohle Air Lift Pump 
Bulletins to tell you will be sent on application. 

The Ingerso l l -Sergeant D ri l l  00. 
Havemeyer B u i ld i n g ,  26  Cortlandt Street, New York. 

had at this office and from all newsdealers. FIN EST AN D F ASTEST-------

The " Cl imax" Stereotyper _HE RIVETT LATHE 
AND 

Mou ld i ng P ress Combined ,  Faneuil Watch Tool 00. 
for making perfect Ce l l u l oid Sre- - Brighton, Boston ,  Mass . ,  U . S. A. 
r e n t '· I,elii to be used. in place of metal 
stereotypes. Also for makmg Ru b- With the new attachmep!...the Rivett Antomatlc Cbuck 
b e l' "' [ a m  PM.  Should be In use In Closer. from lOOII to """" more work can be done. 

&.':,':OO:Th��
n
�e����r crr��I�toA.M: .. NEW TOO LS • • •  N EW CATA LOGUE, 1 896 

T H E  J. F. W. D O R M A N  CO. Q r c  t Old CHEAP. STRON G ,  217  E. German S t . ,  Balt imore ,  Md .. WA TERPROOF. Mannfacturers of Not affected by gases. Rubber StamP'" Vulcanizers, Stereo· No RUST nor RATTLE • . type Machmery and Supplies. OUtlasts 'JIfJn or Iron. 

terial
j 

best and cheape_t In tbe market. W" Write for 

300 STYLES A N D  SIZES. OVER 1 2,000 IN USE. 
or Send for Catalogue. 

LlOOERWOOD MFO. CO. 
96 Liberty Street, New York. 

CROOKES TUBES IN ROENTGEN'S 
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d 1ft about Crookes tubes. SCIENTIFIC AMERICAN SUPPLE .. 
M III!T, Nos. 1 8 t ,  1 89, �3S. 243. 244. ' 9�, '91i, 90 .. and 9S0. '1'hese p l'

O
fusely i l l ustrated SUPPLE. 

MEN'l'S contain H. most exhaustive series of articles on Crookes tubes and the experiment·s performed with them Among them wi l l  be found Prof. Crookes' early Jectures detai ling very fuBy the experiments which so excited the wor ld ,  and which are now again excitmg attention 
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A,�w. FABEI 
M a n u facr ory Est a b l i s h e d  1 ' 6 1 .  

LEA.D PENCILS. COLORIlJD PENClLS. SLATE 
PENCILS, WRITING SLATES. STEEL PENS, GOLD 
PENS, INKS. PENCIL CASES IN SILVER AND IN 
GOLD. STA'I'IONERS' RUBBER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street , N ew York, N. Y. 

lll a n u facrory Es t a b l i s h e d  1 ' 6 1 .  

B U Y  
T E L E P H O N E S  
T h a t.  a l' p  !l u n d-n o t  • •  C b f"RP t h i n e " . "  The dt:lfer
ence in cost is Ut.tle. We guaranto;e our apparatus and 
f>�

r
:�;;:n��� ;��\��t�m'::l���el�t�) p'r J�\���) ���

ts. 

WESTE RN TELEPHONE CONSTRUCTION CO., 
440 Monadnock Block, CHICAGO. 

Largegt Manufactwrer8 of Telephones in the United States 

I H E L LO ,  C E N T R A L ! 
Long Distance Granular Carbon Telephones I 
The " best " is the cheapest In the long run, 
and ours are the best. A trial will convince 
you. Money back if It don't. Exchanges Invit . 
ed to take a pair on trial. Ten styles to choose 
. from. Dro

� 
a postal In tbe slot and get 1lI'1S-

tr
:'\!i'fu�t� 1'k�'k'k¥rml'f�'Ei:�ll&����� 

131 Liberty St •• New York. 

1 50 P2!!�h��gu���d� 
Delivered fr.e in U. S. east of Miss. Bw. 

Lathes, Shears, etc" Catalogue Free. 
W. W. OLIV E R ,  

1 480 NI.agara Street, BU FFALO, N. Y. 
If you want 

A durable substitute I T H E  S V 
for plaster on walls. Waterproof sheathi� . .  of-.!ljtme mao 

STATIONARY samp es
'r'li'i!J FAY MA!'HLI,A ROOFING CO.; 

__ --�==���5�1�7��19�P!·�0�ln�t�S�t�r�e�et�.�C�a�m�de�n�,�N�. J�.����������������������� F O RC E S �:'  
ALL SIZES AND STY LES. 

BALL BEARING AXLES AND RUB-
ber Tires .-A paper read before the Carriage Builders' 
National Convention, Philadelphia. October, 1894. show
i n '"  the advantaae to be derived from tbe use of ball 
bearings and pneumatic tires in rORd vehicles. Con
t :tmed in SCllllNTIFIC AMERICAN SU):,!?LEMENT, NI). 
!I!I � .  Price 10 cents. '.ro be had at tbis otjliill lind from 
a l l  newsdealers. 

How to Build a Home...-...-.......... 
Those intending to build will find the very best practical sng

gestlons and examples of Modem Arcbltecture In tbe handsomest 
Architectural Magazine ever published 

"The Scientific American 
Building Edition , "  

Each number Is illustrated with a Colored plate and numerous 
bandsome ellllI'avings made !Urect fram photographs of bu'lIUnas, 
together with Interior views, floor plans. deSCription. cost, locatiOn, 
owners' and architects' names and addresses. Tbe illustrations 
include seashore. soutbern. colonial and city residences. churches, 
schools. nubIlc buildill2s, stables, carrial'e bouses. etc. 

All wbo contemplate bnlldlnll, or Improvinll homes or structures 
of any kind. have In tbis handsome work an almost endless serIes of 

tbe latest and best examples from whlcb to make .electlons, thus saving time and money. 
PllllLISHED MONTHLY. SUBSCR IPTIONS $2 . 50 A YEAR. S'HGLE: COPI ES 25 6E:NTII. Fo� �� �t .� �� ��iesa M UNN Ii 00. ,  Publ ishers, 36 1 Broadway, New York 

ARCHITECTURE. 
Mec!!anlal;. ..... E�!!C. Meehan· icaJ.Drr.wilI& Electricity. R. R: io.nd Bridge Enginee!iPg. Plumbitlg, Heating, Mining, 
��:rh 1��r:C�� ��ut :';'':�a;. 
Correspondence School of IndWltrlal Seiences, SCRANTON. PA. 

S cientifi c B� Cata l ogue 
RECEN T L Y  P U B I . I S H E J) . 

Our New Catalogue contalninlf over 100 pages, includ
Ing works on more than flfty different subjects. Will 
be mailed free to any address on application. 
lU U N N  & C O .. Publishers SCIENTIFIC AMERICA N, 

3 6 1  Bro adway, N e w  Y O I·I • • 

For Electrical and Ex. 
porimental Work. 

Gunsmiths d: Tool 
For Gene1'al 

Shop lVorl;. 
High Grade Tools ; 

perior in constructlon�
l
\\a:t�� ?����o;�; lathes made. and quality considered. the cbeapest. Sena jor catalo(J'Ue and pl"'ices. 

W. F. & JOHN BARNES CO . •  1999 Ruby St.. Rockford, IlI. 
THE ONLY SUCCESSFUL AUTOMATIC 

ACETYLENE . · , GENERATOR 
for all purposes, 

PrOjection, Photo-Micrograpby, • • • • 
• • • • Readlng Lamps, and House Use, 

Is made by 
WALMSLE Y ,  F U L l.ER & C O. , 

Physical, Cbemlcal and Electrlc81 Apparatus, 
1 34 - 1 3 6  W abash Ave., C hicago. 

M 0 D f LS a. E X P ER I M E NTA L WO R K 
Uo :*  OATA LO G Uts � ?tf' U F R E E _ W 1·1- GEAR S U�ON �oD'E'i:WoR� CHICAGO 

TO BUS I N ESS MEN 
The value of tne SCIENTIFIC AMERICAN as an adver· 

tlslnll medium cannot be overestimated. Its circulation 
Is many times Ilreater tnan that of any similar journal 
now published. Jt IlOes into all the States and Territo
ries. and Is read in all the principal libraries and readinll 
rooms of tbe world. A buslne.s man wants something 
more than to see bis advertisement in a printed news· 
paper. He wants circulation. This be has when be ad. 
vertlses in tbe SCIENTIFIC AMERICAN. And do not let 
tbe advertiSing ...,-ent influence you to substitute some 
otber paper for tbe SCIENTIFIC AMERICAN when se· 
lectllll!' a list of publications in which you decide. it Is for 
your interet to advertise. Thil is frequently done for 
the reason tbat the agent gets a larger commission from 
tbe papers having a small circulation than Is allowed on 
the SCIENTIFIC AM IIRICAN. 

For rates see top of first column of tbls page or ad· 
dress lU U N N  & C O . ,  P u b l ishera, 

361 Broadwuy. N ew York. 

WARRANTED 

OAK · DESKS. 
38 lncb, - - - '12.00 
48 "  _ _ _ _  15.00 54 "  _ _ _  18.00 60 " - - - - 20.00 

pP"' Send for Cata!ogut8. 

AMERICAN DESK 
and SEATING CO. 

CHICAGO. U. S. A. 

STATISTICS OF THE UNITED STATES. 
-Abstract of a work by Mr. Henry Gannett. givinll some 
f������t

a
�����\';,�

n
�:.r r��t�����:��� O!ftr::fJn'l't

t
.!'d 

States Contained In SCIE � TIFIC AMERICAN liUPl'Llll· 
MENT, No. t 11 1 1 .  Price 10 cents. 'I'" be had at tbis 
omee and from all newsdealers. 

T H E  I iUPltO VED 

PERFEOTION  OAKE T INS  
Loose bottom.'l. .. .l}(m,'t leak." The {/1'OOt)e 
prevents that. Re<I'I/M"e no grearing. 

More tban a mll l ion American house. 
keepers now use tbese C�ebra&ed tin. 
eXClusively. We send 2 ound LaY81 
Tins by mall for 35 cts. rite for cat· 
alollue showinll ten styles - Round. 
§��:

e
�go��lR

n
\������t�!.:i= to agents. RICHARDSON ", F G .  CO. ,  

,. Read.e St .. Datil. N. Y. 

© 1896 SCIENTIFIC AMERICAN, INC.
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.Founlied by Mathew Carey, 1785. 

HENRY CAREY BAIRD &: CO. 
I N IlCSTRlA L PUBLISHERS, BOOKSELLERS &; IMPORTERS 

SI O \V a l l l u t  St •• P h i l ad e l p h i a. Pa . . Ii . :'; .  A .  
a:r Our New and Revised Catalogue of Practical and Scientific Books, 90 pages. Bvo. and our other CataioR'ues 

and Circulars. the whole coverlD� every branch of Science applied to the Arts. sent free and free of postage 
to any one in any part of the world wllo will furnish his address. 

Cbt PbilosopbV of Stitntt 
Popular Scientific Lectures by Ernst Mach. -Send for 
circular No lO, for full particulars and sample copies of 
periodicals. O l'EN CO URT l' UB.  UO. ,  UhlCago. 

A rch itectural .Books 
Useful, Beautiful and Cheap. 

Any person about to erect a dwelling house or sta
ble. either In the country or city, or any builder wishing 
to examine the latest and best plans for a church, 
school house, club house, or any other public building 
of higb or Jow cost, should procure a complete set of 
the A RCHITECTS' AND B O I LD E H S '  EDITION of the SCI .. 

E N TIFIC A }J ERICAN. 

The information these volumes contain renders the 
work almost indispensable to the architect and bullder, 
and persons about to build for themselves will find the 
work suggestive and most useful .  '.rhey contain draw
insrs in perspective and in color, together with :Hoor 
plans, costs, location of residence. etc. 

'l'wo volumes are pnbllshed annually. Volumes 1 to 
18, whicb mclude all the numbers of this work from 
con.mencement to December, 1S9t, may now be obtained. 
at this office or from Booksellers and Newsdealers. 
Price, stitched in paper. $2.00 per Volume. These vol
umes contain all the plates, and all the other interesting 
matter pertaining to the work. They are of great per
manent value. Forwarded to any address. 

lU U N N  k C O . ,  P u blishe rs, 
361 Broadway, New York. 

AS K YO U R  D EALER FOR W. L. DOUCLAS 
$3. SHOE BE\ToLtt.D�HE 
I f  you pay 8 4  to 8 6  for shoes, ex- S 3 

amine the \Y. L. Douglas Shoe, and 
see what a good shoe you can buy for • 
OVER 100 STYLES A N D  W I DT H S ,  

CONGRESS, BUTTON. 
and LACE, made in all 
kinds of the best selected 
leather by skilled work
men. We 

make and 

sell more 

$3 Shoes 

than any 
o t h e r  

manufactn rer in the world. 

None genuine unless name and 
price is stamped on the bottom. 

lJlbe :Qo. 2 I]ammond 
POss!"'sses 

{ A LIGNMENT-Perfect and permanent. 
.... I M P RESSION-Invariably unUorm. 

TOUUH-Soft, light and elastic. 
S P Jo:ED-206 words a minute. 
D U BA B I l,ITY-The fewest parts, the hest made 
V ABIE'I'Y -12 languages, 37 styles of type, paper or cards of any widtn or size on one machine. 
PORTA BILI'I'Y-Welghs only nineteen pounds 

complete, wltb traveling case. 
THE H AMMON D TYPEWRITER CO. , 401  East 6:zd Street, NEW YORK 

" A  FAIR FIELD AND NO FAVORS . "  

�1i.�r�l�:�l'.\�I�O�S .n�
t ��a� 

• . .  The . . .  
Daugherty . · .  Visible 

B EATS T H E M  A L L ! 
Send for All the Others. Compare them with 

a Daugherty. You'll buy ,to $1ii.00. 

THE DAU G H ERTY TYPEWRITER CO. 
P. O. Box 1 2 6 0  "C", I'l 'I'TSB URG, PA. I 

FACTORY AT KI'l'TANNING, PA. 

THE EAST RIVER GAS TUNNEL : 
Notes on the Construction of.-By \It{ . I. A ims, C. E. Description of the method of const.ruct inll the tunnel "em
ployed by the East River Ga. Company to permit of the exteusion of its malDs i nto the city of New York. With 
3 i l lustrations. Contained in SCIENTIFIC AMERICAN 
SUPPLEM ENT, No. 1 0�2. Price 10 cents. To be had at 
this office and from all newsdealers. 

YOST 
NUMBER 

FO U R� 
l 

A writing machine that is superior" 
to all others for its beautiful work, 

l perfect alignment and durability. 

EXCHANGE, 
1t Barclay St" New York. 

156 Adams St. , Chicago.  

38 Court Sq. ,  Boston .  

81 8 Wyandotte Street, Kansas City, Mo. ;;'f��a'l::S� you from 10 to ��=1�nc�lf=�ers 

ci I�ru���ru�s,  �i��E2p, 
. ments for Bands and Drum Corps. Low· 

w- est prices ever quoted. Fine Catalog, 400 
��:f��iI�:::::�f��� {;:�·���i��B�;d� . LYON &; HEALY. 33.35 Adami St., Ch.cago. 

THE ORNAMENTAL IRON INDUS-
try.-Description of the method of manu factoring 
wrought iron into ornamental and artistic forms, With 
9 i l lustratIOns. Contained In SOIENTIFIC AMERICA N  
SUPPLEMENT, No. 1 020. Price 10 cents. 1'0 be had 
at this office and from all newsdealers. 

TA N KS, 
CYLI N D ERS and CAISSON S-of Pine or Cyp ress-any s ize. 

W I I, T, T A lIS M FG. CO . . K A I, A M A ZOO. M I C H .  16 Murray Street, New York I 3-!1 Vine Street, Philadelphia, Pa. 36 80. Market Street, Boston I 737 Monadnock, Chicago. 
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�·aM : 1 4t"' ·] �1 ·» 
To bia own interest. who dew in Arms and Ammunition. or who shoots a Rifte Pulol, 01' �bot Gun. and has not a copy of IDEAL HAND HOOK, No. 'l.A. 
�I"�r s::��ln::mFR��' to �'iS�!rle��

e
8:d 1I'i:=:i�Or :o':t

e
ric;n') BE 

]UEAL .B l<' G. (;0., Drawer A, New Jlavell, Ct . . 1:. S. A. 

IlET-&tfi2EI�OD TOOLS 
FOOT POWER t!ClBO��� 
=�1'801��E:a MACHI.ERY. We� in Stock all tile 
LEA D . N C  Ito,::,\" !:!,, .... 
if:. VERY LOW PRICES I ����XI Bend, cents for large Ilius. Catalog. 

THE WILKINSON CO., 83 RandOlph St., Chloa ••• 
SCIENTIFIC AM ERIUAN S U PPLE-
MEN1'. Any desired back nnmber of thp. SCJENTU'IC 
AM ERICAN SUPPLEMENT can be bad at this Office for 
10 cents. Also to be had of newsdealers in all parts of 
tb e country. 

I C E  M A C H I N E :'; .  C o r l i M M  EnlIi neM. 1l1· ..... eI'M· 
and But t l er .. ' IU ac h i nery . THE VrLTER 
MFG. Co., t!99 ClInton Street. Milwaukee, Wis. 

MANY e.��TS OF MANY �II��� FOR 
Catalogue • • • • •  J. H. RUSHTUN,  Canton, N. Y. 

WANTED :���ltt:: f?:aJ";:n�r�t��rfy, I�J���g 
a new combination bicycle tool. For particulars ad .. dress H. &; H_ Hunt, North Main St., Wilke.barre, Pa. 

®®®®t"':\t.Z\fu\®®@@00QO���O��; 
'V�V:Y 1894 C ATALOG 

B O S T O N C E.AR 'N O R K S  33 HART F O R. D  ST. B O STO N M A S S 

To I nventors and M anufactu rers 
A large manufacturing concern with a wep establ ished 
trade desires to take in a new line. Will buy a good 
articl e outright or manufacture the Bame on a royalty. 
Th����: 1¥». ������� 0\0 

S��E�T:��� i�����N�ine. 

For Railroads, Mills and Manufactories. 
Builders of Steel Towers and Tanks. 

La. Red Cypress Wood Tanks a speCialty. 
"V . E. (]A J , J) W EI, ' .  CO. ,  

217 E .  Main Street, Louisville. Ky. 

ELECTRICITY PAPERS 
No. 1. How to Make a Dynamo. I Price 1 Oc .  each 
No. 2. How to Make a Telephone. I B b' P b C No. 3_ How to Make an Electro Motor. U l e r  U • o. 

�g: t: �g: �g �:�: : �?�":ti'u�.:i
t
�[lCtriC 'r.I��bi�:�s, SJ[ELSTAMPS & DIES FOR EVERY PURPOSE "f'1PS fcR���I�� C.H.HAN S ON, 

51 A�E.C IALTY  4 2 & 4 4 C L A R K  S T. 
S£ND F OR CA TA L D G U£ CH I C AGO .  Ask your dealer for our 85, 84, 83.50, 82.50, 82.25 Shoes; 82.50, 82 and 81.75 for boys. Fami ly  Ice Mach ine  fgepr':!';a.�no'!c.��:.::t}��!f:":!�::��&i ,:a

t
��: $t�DS:���N�

o����t�e�\��t;)'."f� THE FADING OF PIGMENTS.-A PA-

TAKE NO SUBSTITUTE. If your dealer 
cannot supply you, send to fac
tory, enclOSing price and 36 cents 
to pay carriage. State kind, style 
of toe (cap or plain) , size and 
width. Our Custom Dept. will fill 
your order. Send for new Illus
trated Catalogue to Box K .  
W. L .  D O U C LAS. Brockton , M ass. 

ELECTRO - CHEMISTRY, RECENT AD-
vancps in.-By J. W. Richards, A.C. ,  Ph.D. A very exhaust ive and i llteresting paper 011 the progress that has 
recently been made in t he apparat us for a nd  methods of 
prosecuting work in the domain of electro-chemistry. Con ta i ned in SCIEN1'I F I C  A M l!; I l I C A N  :; [J P P I.EMENT, 
No.. 1 0 1 4  and 1 0 1 ii .  Price 10 cents each. 1'0 be had �lt this office and from al l new�dealers. 

MANUFACTURERS AND INVENTORS 
Have you a salable article whicb can be  sold In  Great 
Britain and ber coloules- sometbing at a low price ap
pealing to the people preferred ? We are live American 
hustlers, and our motto is U Push." Ample capital and 
lots of references. Address, with full particulars . 
THE AMERICAN MFG. AGENCY, 

158 Fleet St. , London, E. C. 

T I I "� � E W  HRIS'I'OL <:OIJ�TER 

Rellisters an accurate account. of work done on printing pre�ses, grain tallies, wei,zhing, measuring and other 
automatic machines. Counts up to 1,000,000 and repeats :�:tg'��:!:IY l.J.'��d "f�C:-���'i;lt�

able. Special count-
(;. J.  H O Wl', Bri s t o l . ,  Conn .  U. S. A .  

Subscribe for the 

Scientific American 
Supp lement. 

$5 .00 per Annum. 

MESSRS. MUNN & Co., Solicitors of Patents, have had nearly fifty years' continuous experience. Any one may quickly ... certain, free, w'��t!';,I:�/��:i��t:, Kf:;�� C� �mmunications strictly conflden_ 
l:�� to �b�dfg�:. �:"f=ta and 

PATENTS 

lJIa-,..-. DRAPER'.s ANEMOSCOPE. 
This weather vane Is p'laced a few feet 

:;ril�!feesl���ti'!nrc!W�I�W�' a��d�g,.�: 
��fh�'i':,':. °t't: ��It;'�'!:'� g�aMa��n� 
any of the rooms. Made in any desired 
wood to barmonlze wltb trim. and the cardinal points and arrow are finished in nickel and gold. 
The Draper Mfg . Co . , 1 52 Front St . ,  N.Y.  

Mfrs. of Recording Tbermometers 
and other weather instruments. ----

A L C O  VA P O R  LA U N C H  E n g i n e  and He lm  Contro l led from Bow 
Latest improved and only 12 to I Motor 
now ready for the market. 18 to 40 ft. 
Launcbes. 2. 3, 5 aL d 1 horse power. 

� � - S. II _ ,0 , -����_� 
No l icensed Engineer or Pilot required. Speed ana Safety 

guaranteea. No Dangerous Naphtha or Gasoline ... ed. lUal'i ne Vapor Engine Co . . J e rsey City, N. J. 

All 
Dealers. 

PATENT GAKE T I N S  
Positively g:taranteed Not to Leak Batter. 
Easy to clean. We furnish with the tins 

standard 

SMIiJ fO'l' Little Book, Pree. 

SAM UEL HALL'S SON , 229 West 1 0th St., New York, & Rough Castings. 
We furnish Rough Castings and Wire com lete with Instructions to make a $5.00 , E1e:!lriC Motor for�Loo. III .... Gir. Proe. 

- C. M. T RNQ U I ST, �16 So. Clark t..  C h lcal(o , I l l. 

MEN ; WOMEN Taught to make (J •• yon Port •• lt. in .� hours at their. homes by a new copyrighted method.. Those learnIng � 
.

methOd will be furnlsbed work bl. me, by whlcb � uRN $8 TO $ 1 -6 A WEEI\. p=�u�:' H. '&. GBlPP, Ge ....... .&rtlat. 2'7roue . ..... 
Better subscribe, as it is not always obtainable 

on news stands. 
N early every issue contains the latest reports of 

discoveries and experiments by leading scientists in Europe and America on 
N EWAYGO AUTOMATIC CIRCU IT BREAKERS 

R O E N T C E N  PHOTOCRAP H Y .  
AI .O the latest news in  all departments o f  Science 
and EngineeriDl!' A b8tracts and Reports of the le9.cling Scientific Societies all over the world. etc. 
Address 

Gnal·antee
.
d �o �p?1'� t e

. 
pex�e:'t li

o
��

a
;:

.
pal(s

at
�;:.'!re

a
�Ol'

F
";.�t:r�at:"� o� d�r�ct current. 

AUTOMATIC mRCUIT BREA KER C O M I'ANY. NEWA YGO. MICHIGA N, U. S. A.  

MONITOR VAPO R E N S
'
I N E  AND 

POWER COMPANY,  M U N N  & COM PANY, 8 E R 'E STREET, CRAND RAPIDS, M 'CHIGAN .  
BROADWAY. NEW YORK. CASOLINE LAUNCH ENGINES A N D  LAUNCHES 36 1 

per by Capt. W. DeW. A bney. discussing the aCLion of the various rays of the spectrum upon colors. Contained 
in SCJ F. S TIFIC A M E RICAN SUPPLEM II::NT, No. 1 0 1 6. 
Price 10 cents. To be had at thIs office and from all newsdealers. 

F.I ��  . . �!JJ!� !!����!��e. 
BRIIOKL Y N  F I R E  BRICK WORKS,  
8 8  Van Dyke Street . BROOKI,YN, N. Y .  fS!!�I!�!l�!!��Jp�.!!�t! 

. hatch chicks wven others fail .  Catalogue Free. 
" Shoemaker IDe.bator Co., Freepor&, I II. U. 8. ... �SHOEMAKER'S POULTRY BOOK 

9 6  pages, printed In 6 colors. Birdseye view 
of largest Poultry Farm. Tells all about 
Chickens, Prices ot same, their Diseases, - remedies,poultry buildings,etc. ; finely illus-

trated. PrI •• o.lllO •• C, C. SHOEMAKER,Fr •• porl, 1II.,V,s.�. 

SCI ENTIFIC AMER ICAN D Y N A MO. 
Description of 8 plain shnnt .. wound dynamo of simple 
�g�g\����r'j���

l
:s�!:fVf�b�� o� �rt��� 

o
�:!gr::s � 5 h. p. motor_ This machine was constructe:f espeCially 

for the benefi.t of the readers of the .scul I t "i:fic A m er'icIln, by Mr. W. S. Bishop, of New Haven, Conn. It is de-
�G�':t��?r�:O���:tr'ri�� s�p�e:;����� ;�� tt��t.�,:� 
use, bnt who do not care to enter Into the subject scientifically. With 24 illustrations. Contained in " · ' EN "rl " 1 C  
Al\[ EHIC' A N  � UPPr.El\I 1r. Xl', No. � U :i .  Price 10 cents. To be had at this office and from all newsdealers. 

tllat' s 

"'" A N T E D  
An experienced man for Superintendent of a large 
Bicycle Factory. Must b.e thor�llI<hly conversant with all mechanical details connected witb the Dosltlon, pos-
:r:�:�

o
g::&e�Wl;� :���!Ym"a�d :;U: ftf�:e"�

e
�:IMe"':�i�g; 

need apply. Applications will be considered .trlctly I confidential. State experience. Address 
I WILLIAM P. SCOTT, 

309 Broadway , New York Clti. 
© 1896 SCIENTIFIC AMERICAN, INC.
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�ilverti$ement$. 
CHt J) I 1' A R Y  RA't'ES. 

I n si d e  Page.  each i nsel'tion. - .,. �  cent8 a l i n e  
B adii P aae. each j ll � e IT i o n .  - - $1 .00 a l i n e  

Dr' Fo,. some cwses of Aavertu.f!'IlWnts, Special and 
Higher rates are requ'ired. 

'rbe above are charges per agate line - about eight words per line. This notice shows tile width of the line, 
and is .set in agate ty _:'e . Rng-ravings may head sever
t i sements at the same rate per agate line. by measurement, as the letter press Adverti.�ements must be 
received at Publication Office as early as fJ1hursdsy morninll to appear in the followill2 week's issue. 

Chosen by the 

Government 
The War Department 
proposes to test the 
bicycle thoroughly for 
army use, and recently 
advertised for propos
als for furnishing five 
bicycles for the pur
pose. Result : Bids 
from $50 to $85 each 
for other machines ; 

our bid of $100 ea4h for Columbias, 
their invariable price .And the Gov
ernment selected 

STAN DARD OF THE WORLD 
The experts who made the choice decided 
that Columbias were worth every dollar 
of the $100 asked fOI them. 
If you are willine to p.y $100 for a 

bicycle. why be content with 
a ny thine but a Columbia? 

POPE MANUFACTURING CO. ,  Hartford, Conn. 

IG£ft!S WANTED FoR. FINE TOOLS IN EVERY SHOP 
" CAT:6��" tJ.D.BESLY & UO: 

AND AGENi:Y. CHICAGO, I LL.U.S.A.-
•••••••••••••••••••••••••••• • FOR BICYCLE U S E .  • 
• We now make for our f • 
• Adjustable Jaw Cut-Nip. • 
• per Jaws specially shaped • 
• to cut WIre in bicycle • • rims. Same price as oth. I • • erJ!tyle� $2.00. Cata!oauB • • of �"ne ,,� f..... • : l.Hs� STARRETT g,C!t3. Athol. Ir.As�\·. : 
..... � ..................... . 
AUTOMATIO W IRE STRAIGHTEN I N G  

AND 

��tft- 0utt ing Machines 
Will Straighten and Cut '!� • ..!�" accurately from 50 feet 

• down, at rate of 135 feet �" •• q.per minute. 
� For particulars, address 

St., NEW HAVEN, CONN. 

H ARVEY H U BBELL, 
875 State Street, 

Bridgeport. 
Conn. 

) " ," .. " .. '---...... '_.' .. ,,---.. '_.' ... ' ... ' ... ' .... , ... --., .... ' ... ' .. --.. --.. , .. -' .. 

I J 
l 
j j j 
i 
� 

I 
{ 
:l 
'; 

The 
American 
Bel l Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

( ! f 
.. , 
! : 

This Com pan y own s Lefters-

.,{�,.,: Patent N o .  463, 5 6 9,  g ranted 

. to E m ile Berli  n e r  N ovem-

ber 1 7 , 1 8 9 1 ,  for a combi ned I 
Telegraph a n d  Teleph0ne, t"",: 
covering a l l  forms of 

�:�:��:;_�c�:��:��� _ J 

J c itu t i f i c  �mtrinlU. 
• TANITE 

• MI LLS EMERY 
in Kegs, Yz Kegs, ?i Kegs, and 
in 50 lb. and J O  lb. Tins .:f. .:f. .:f. 

TH E TAN ITE co. STROUDSBURG,  PAt 
� N EW Y O R K. 
� � C I N C I NNATI .  BUNDY I-· 

STEAM 
Look Well to Your Interests, Steam Users! 

It will be to your Interest to bJlY a BUNDY STEAM 1.'RA.P. 
The best on the market. Book H 328 "  free • • • • • • TRAP. A. A. GRIFFI N G  I R O N  C OMPANY, 66·68 Centre St. ,  N EW YORK. 

THE BIOYCLE : ITS INFL UENCE IN 
Health and Disease.-By G. M. Hammond, M.D.  A valuable and interestill2' paper in which the subject is exhaustively treated from the fo l lowing standpoints : 1.  rrhe use of the cycle by persons i n  health.  2. 'rhe use of the cycle by persons diseased . Contai ned in  S C l ES'IlFIC 
A M ERICAN SUPPLE.l\I KST. No. 1 n o ".! .  Price 10 cents. 
'1'0 be had at thiS office and from all newsdealers. 

J>�jeS� 
THE 

HARTFOR 
RUBBER .. AI" . ..... '"" 

11 1 11 1 1 ''' '' ' ' 11  I II  .. I I I  I II II I II "� 
Ha .. e dust· proof bearings 
that are dust proof, large 
tubing. 5 inch tread. latest 
pattern continuous cranks 
and crank shaft. Tubular 
hubs wide between spokes, 
and straight rear braces. 
In fact, are thoroughly 

I 
modern in all respects. 
Built by men who have 
every facility that money 
can buy fot ib", produc
tion of th" best machin"" � $ backed by 18 years' practi· 
cal experience. 

P R I C E S  , 560 and J·85. A�,�,�,r.,w.,�,�,T.,�Q,��q�!l����a��,���,��t�:�u;,�;r�fA�����.�::,I 
J ESSO P'S S T E E LTHN�\RY 

FOR T O O L S ,  S AW S  E TC.  
WIf! J E S SOP & S O N S  IC E  91 J O H N  S T.  N E W  YORK 

There is hardly a U S E  OF  P O W E R  
iNie�:ro�?6r�':�e��0�;, �r::�� or on the Farm, tbe 
" C H A R T E R" 

�i;:� B��!S fiW�fi· J�tr8������: 
Dynamos, Threshing Machines, ;"",�===<:,"'=-::S==:::S �t:;;e.of course it also uses Gas-

CHARTER GAS E N G I N E  CO. ,  P. O. Box 1 48,  Sterling,  I l l .  

ACCOUNTANTS 
who use the Comptometer 

have no tronble with their 
trial balance. Has it ever oc" 
curred to you that by gettinK 
one you might save lots of 
time, avoid mistakes and not 
ruin your nerves ? Write for Pamphlet. 
F E LT ,. TAR R A N T  MFQ CO. 

S2-sa ILLINOIS ST . ,  CHICAGO. 

PR IESTMAN SAFETY OIL ENG INE  . . .  W E  A R E  B U I L D I N C  . • •  

" Phenomena!!y !ow Vn cost oj operation."-Franklin lnst. The Oelebrated -
N i'I�"M<��\[

R 
Keros e ne ,  N OT Gaso l i n e  "HORNS BY-AKROYD" }<; � C; I N E E R  

Economical, Simple, Safe, Au
tomatic. For Electric Ligbt
lng, Pumping, Milling, etc. 

P R l E S T M A N  & C O M PA N Y ,  I n c .  
Fl'out a n d  T asker �tl' e c t � .  

- O I L  E N O I N E  
The De La Vergne R efrigerat i ng Mach i ne CO. 

FOOT E. 1 38TH STR« T. N EW Y O R K .  

I f  not, why not? No other wheels in the world stand so high in the estima
tion Of cyclists, �nBe Waverleys are 
built on honest vame . lines. and the 
purchaser receives tlYl value for the 
investment. 

lEND TEN CENTS IN STAMPS FOR A PAIR 
0' OU. NEW CARD COUll" ••• . 

[MARCH 28, 1 896. 

"Built Like a Watch" 
.:f..:f..:f. 

REPUTATION 
WORLD -WIDE .;f. 

made by its 
own 
merits. 

GENERAL OFFICES: 
274-276-278 Wabash Avenue 

CHICAGO 

interesting h istory of the cycle from its origin up to the 
pre8ent time. 'rhe first crank.driven bicycle. rrhe 
. , bone-shaker " and its succeSbors. rrhe tricycle. 'l'he 
modern wheel. Cycle bui lding a science. POints of im. pf(wernent. 'f1he pneumatic tire. A hand and foot cycle. 
With 9 illustrations. Contained in SCIENTIFIC AMERI
CAN SUPPLEMENT, No. 1 U 1 \ol. Price 10 cents. To be 
had at this office and from all newsdealers. 

BRIST O L ' S  Record i ng Instruments. 
m�[:::'U�m����:et�:s�uWag����s, v��� 
Thermometers, make continuous records 
Day ana Night. Will pay for themselves. 
Every instrument fully guaranteed and 
sent on 30 days' trial, PI'"' Send for Circu· 
lars and Specimen Chart. The Bristol Company,. Waterbury, Conn. 

Drop Forging Plants 
for B I O Y CLE  work.  

Will quote on  complete Plants. Dies, and 
Tools. PI'"' Send jor cataloaUB D. F • 

The Billings & Spencer 00.  
HARTFORD CONN. U. S.  A .  

I D E · H O US I� AN D COLD ROO M . -BY 
Et G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC A MERIC.A..N SuP .. 
PLEMENT, No, :; ! I .  Price 10 cents. To be had at this 
office and from all newsdealers 

The $5 .00 
POCKET KODAK 

EASTMAN KODAK CO., 
Sample photo and booklet 

for two 2-cent stamps. R OC H E S T E R, N. Y. 

PRINTING INKS 
The lICIENTIFIC AMERICAN I s  printed with CHAS. 

ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St" opp. Duane, New York 

© 1896 SCIENTIFIC AMERICAN, INC.




