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TESTING THE PARTS OF A MODERN BICYCLE. 
The American bicyclist has become a most exacting 

judge of the qualities of a wheel. He insists on per
fect finish, · silent running, and lightness, and at 
the sa.me time, on good roads and bad, gives the 
wheel the most severe trials imaginable. In Eng
land and on the Continent riders are perfectly sat
isfied with wheels weighing from 30 to 50 lb.; here 
bicycles must weigh from 18 to 26 lb. The consequence 
is that American wheels must be of the highest stand
ard, or they will be accounted low grade by the 
rider. 

To meet this condition of things, the Pope Manu
facturing Company, the makers of the world-famons 
"ColullJ bia," ha'l'e established a system absoluf.ely 
unique in the bicycle world; namely, a testing depart
ment, where every article which enters into the con-
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struction of a bicycle can be tested with the highest 
degree of accuracy. Samples of the tubing are suh
jected to direct and vibratory strains to see if it pos
sesses the desired mechanieal qualities, and analysis 

of the same sample shows how far those qualities are 
determined by, and can be predicated upon, chemical 
composition. Steel balls are broken to test what they 
will stand; cranks, sprockets and chains are experi
mented with to ascertain the best shape and mate
rial for each. Spoke wire is fractured and its data 
are fixed. 

The greatest difficulty encountered in bicycle build
ing is in maintaining the model originally designed in 
unvarying exactness of strength and material through 
hundreds and thousands of machines. It requires the 
highest E'ngineering skill and the widest mechanical 
knowledge to de�ign a bicycle that will run with 
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smooth accnraC'y nnder all sorts of varying conditions, 
but, ·when this is done, what assurance hal; the buyer 
that the machine he receives is an exact. duplicate of 
the original so carefully designed? Only the Illost rigid 
testiI;g of materials and sample parts through all the 
processes of manufacture can prevent the subl-titution 
of inferior material or variations from prescribed 
pattern. Of course no such test wiII be satisfactory 
which does not destroy the piece tested, and so samples 
picked at random are used for the purpose. 

With the heavy wheels of a fe w years ago, such 
painstaking tests as are now deemed essential to deter
mine the exact material and construction of every part 
were not required, but "With the modern wheel the 
pleasure of the rider, and his �afety, depend upon it. 

'l'he accompanying illustrations cleady show the de
(Con tinned on page 23.) 
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J tieutifit �mtritall. 
THE P&IZE ESSAY CO.PETITION. 

Our readers will be pleased to know that, judging 
from the number of essays submitted for examina
tion, the competition has been a great success. 
The papers are all in the hands of the committee, 
and we hope to be ahle to announce the name of the 
winner of the $250 prize in our next issue. 

We would call the attention of our readers to the 
card published in another column concerning what 
invention introduced within the last fifty years has 
conferred the greatest benefit upon mankind. We 
hope that all our readers wiII fill out the ballot and 
send it to the editor, as the polls will close on July 
13th, and it is desired to procure as large a vote as pos
sible. Some who have not carefully read the an
nouncement have cast their votes for such inventions 
as the printing press, the steam engine, etc. Of 
course, such ballo ts will have to be thrown out, as being 
too indefinite, or as not coming within the terms of 
the competition. The final result will be publ ished in 
our special itlsue of July 25. 

... ... .. 
THE PARIS EXPOSITION OF 1900. 

Exhibitions have come thick and fast in the closing 
years of the nineteenth century. The more frequent 
industrial displays of States, cities, and provinces 
have been the background which has served to show 
up the stately !lplendor of the less frequent interna
tional fetes-they are nothin:� less--such as that at 
Paris in 1889, and again at Chicago in 1893. At the 
close of our late exposition, which was universally ad
mitted to have been more extensive, complete, and art
istic than any that preceded it, it was predicted that 
the limit had been reached, and that nothing on a like 
scale would be again attempted. 

Yet, as a matter of fact, before the blackened re
mains of the Chicago Fair are well cleared away, it is 
announced that the arrangements are complete for 
what is to be the most elaborate and brilliant indus
trial display of the century. If any people but t.he 
French had made the promise, those of us who had 
the privnege of seeing the proportions and beauty of 
the architectural display at JA.ckson Park would be 
prepared to doubt its fulfillment. There were not 
want.ing visitors to our exposition who complained of 
its size, and suggested that a smal\('r display of selected 
exhibits would be more effective and intelligible. If 
the Parisians are aiming to gather a yet larger collec
tion of exhibits, thel'e if! a danger that it will become 
bewildering apd oppressive in its proportioDs. That 
the display of architectural and landscape skill in 
the buildings and grounds will be of a very high order 
goes without saying in a city so rich in artistic talent 
as Paris; and yet we very much doubt if any group
ing of buildings in the Renaissance and later.French 
stylet', however 8killfully carried out., can be made to 
equal the chaste beauty and dignified repose of the 
noble group which composed the Court of Honor at 
Jackson Park. 

It is to be hoped that our Congress will deal liberally 
with the question of a subsidy to cover the expenses 
incidental to a worthy national representation at the 
Paris Exposition. With one exception, the great man· 
ufacturing nations made a noble response to our invi
tation to Chicago, and the present indications are that 
there will be a keen rivalry between England, Ger
many, Rassia and France, which will lead to a magni
ficent indust.rial display on the part of each one of 
these nations. What is to be the relative standing of 
the United States? If we do anything at all it should be 

[JULY II, 1&)6. 
A. Singnlar Mode oC Incubation. 

it is well known that the Australian megapod is a 
bird that is accustomed not to sit on its own eggs. In 
certain pa,rts of Australia are found numerous mounds 
of considerable size and height, which the first explor
ers took to be burial mounds. These were made by the 
Megapodius tumulus, which uses them for hatching 
its eggs. They have sometimes considerablll dimen
sions: a nest that is 14 ft. high and 55 ft. in circumfer
ence may be regarded as large. Each megapod builds 
its own nest with materials which it goathers from all 
sides, and these are exactly what the gardener uses in 
the month of March to m'ake his forcing beds, namely, 
leaves and decomposing vegetable matter, which, by 
their fermentation, give off an appreciable amount of 
heat. In the forcing beds, this heat hastens the 
sprouting of the seeds; in the nest it suffices for the 
development and hatching of the young birds, and 
the mother can go where she likes and occupy herself 
as she wishes, without being troubled by the duties of 
sitting. In the small island of Ninafou, in the Pacific, 
another bird has a somwhat similar habit, in so far as 
it also abandons it'l eggs; but. in place of obtaining 
the necessary heat from fermentatioll, it gets it from 
warm sand. The leipoa, or native pheasant of Aus· 
tralia, acts like the megapod, and watches the temper· 
ature of its mound very closely, covering and uncover
ing the eggs several times a day to cool them or heat 
them, as becomes necessary. After hatching, the 
young bird remains in the mound several hours; it 
leaves on the second day, but returns for the night, 
and not until the third day is it able to quit the pater
nal abode.-Revue Scientifique. 

. .. '. 
Expe riment with Rotary Motion. 

An interesting experiment described in Invention 
illustrates the stability given to a moving body by ro
tating or spinning it rapidly, as in the case of a rifle 
bullet. The experiment can be made by any bicyclist 
when cleaning his wheel. " Assuming the front wheel 
is detached, lay it upon the floor and, keeping the axle 
vertical by the hand, �ive the wheel a vigorous spin. 
The axle remains unaffected, the wheel runntng in the 
ball races. Ngw lift the wheel by means of the axle 
and put the left hand under the wheel and catch the 
other end of the axle. You now have a horizontally 
revolving wheel, and you will be astonished to find 
how difficult it is to turn the wheel into a vertical posi· 
tion as long as the spinning continues. Let this cease 
and you can do as you like with the wheel, but give it 
a vigorous spin and you will find, whatever position it 
was then in, it will show the perversity of a pig if you 
attempt to change it. In making this experiment, get 
a good grip, as it throws a very considerable strain on 
the arms and feels, indeed, as though one were strug· 
gling with some aerial wrestler. Imagine now a shot 
starting on its course with this rotary motion; if it 
meets an obstruction fairly and squarely, the forward 
motion will be somewhat arrested, but the boring 
action due to rotation will give it a terrible penetrat
ing power. Again, suppose it strikes at a slight angle, 
and you may think it will.glance off like a stone from 
a smooth piece of waIling. The new force, however, 
here comes into play, and most decidedly objects to 
the alteration of direction, thereby causing penetra
tion that would be quite impossible under other cir
cumstances. After making the above experiment, you 
will find you have a much increased respect for a shot 
fired from a rifled barrel." 

• •  e • •  
well done. Rather than make an imperfect display of How Cold. are Taken. 

our natural and industrial resources, it would be bet- A person in good health, with fair play, says the 
tel' to stay away altogether. We do not fear such a Lancet, easily resists cold. But when the health flags 
result; but we do think that it would be greatly to Ollr a little. and liberties are taken with the stomach or the 
national advantage to put up a really magnificent dis- nervous system, a chill is easily taken, and according 
play which shall be fully representative of our vast re- to the weak spot of the individual, assumes the form 
sources and industries. of a cold or pneumonia, or it may be jaundice. Of all 

The time has come in our industrial history when we cause:;; of "cold," probably fatigue is one of the most 
are beginning to turn Ollr eyes abroad and push out efficient. A jaded man coming home at night from a 
more actively into foreign markets. IODg day's work, a growing youth losing two hours' 

Many distinctively American products, whose market sleep over evening parties two or three times a week, 
is at present exclusively American, would be found to or a young lady heavily "doing the season, " young 
be equal\y adapted to European needs, if a trial were children overfed and with short aUowance of sleep, 
once made. It is only within the last few years that are COllimon instances of the victims of "cold. 
the typewriter has been systematically introduced- Luxury is favorable to chill taking; very hot rooms, 
and there are a thousand and one labor-saving de- feather beds and soft chairs create a sensitiveness that 
vices, that are considered indispensable on this side of leads to catarrh. It is not, after all, the" cold" that 
the water, which are as yet unknown in Europe. This is so much to be feared as the antecedent condition!' 
is true not merely of the lighter trades, but even in that give the attack a chance of doing harm. Some 
the weightier matters of transportation. The Euro- of the wor8t "colds" happen to those who do not leave 
pean still navig-ates his rivers and lakes in uncom- th�.ir houses or even their beds, and those who are 
fort able and shelterlesK steamers; and the sight of most invulnerable are often those who are most ex
a model of a Sound 01' Hudson River steamboat, with posed to changes of temperature, and who by good 
its spacious saloons and comfortable staterooms, would sleep, co1l1 bathing, and regular habits preserve the 
be a positive object lesson in matters of accommoda- tone of their nervous system and circulation. Proba
tion and comfort. Moreover, there is scarcely a trade bly many chills are contracted at night or at the fag 
which has aDY degree of connection in Europe that end:of the day, when tired people get the equilibrium of 
could not spend a large sum on its exhibits with the their circulation disturbed by either overheated sitting 
certainty of a profitable return. rooms or underheated bedrooms and beds. This is 

••••• 
'.rHE secretary of Smithsonian Institution has leased 

one of the tables at the Naples zoolo�ical station for an
other three years for the benefit of American students. 

specially the case with elderly people. In such ca�es 
the mischief is not always done instantaneously, or in 
a !:lingle night. It often takes place insidiously, ex
tending over days or even weeks. 
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Recent Patent and Trade Mark Decisions. perfectly accomplished by crude apparatus does not 
Hostetter Company v. Becker (U. S. C. C. N. Y., amount to invention. 

Coxe, J.), 73 Fed. Rep., 297. 
Unfair Competition.-The complainant in this suit 

had for many years sold "Hostetter's Bitters. II The 
defendant made an article resembling it in color and 
other particulars and sold it under the name of "Host· 
Style Bitters II in large unlabeled demijohns, and in 
several instances had given the purchasers empty bot
tles bearing complainant's labels. The court held 
that, although the purchaser from the defendant was 
not deceived by this transaction, yet he had furnished 
the means for deceiving the public and should be en
joined from selling" Host-Style Bitters" and in con
nection with the sale giving to the purchaser empty 
"Hostetter II bottles. 

Welker v. Weller (U. S. C. C. Penn., Buffington, J.) 
73 Fed. Rep., 299. 

Fastenings for Table Legs.-The Welker patent, No. 
480,526, for a fastening for legs of knockdown tables, 
in view of the prior art, is not iufringed by construc
tions which do not embody the longitudinal segmental 
kerfs and the tenons secured in the kerfs or grooves, 
and in which an old well known joint is used . 

Design for Table Leg.-The Welker design patent, 
No. 22,997, has been held void for want of novelty. 

Troy Laundry Machinery Company v. Adams Laun
dry Machine Company (IT. S. C. C. A., 2d Cir.), 
73 Fed. Rep., 3O1. 

Laundry Dampening Machine.-The Wendell and 
Wilds patent, No. 401,770, was so limited by the action 
of the Patent Office and the acquiescence of the 
patentee� therein, and by the specific language of the 
claims and specifications, that a thin textile covering 
of the dampening rollers is a material element of the 
claim, so that the claims are not infringed by construc
tions having a thick covering of felt for the rollers. 

Croskey v. Atterbury (Pat. Comm.), 75 O. G., 1359. 
Diligence in Reduction to Practice.-Croskey con

ceived his invention in the manufacture of hollow 
glassware in December, 1890, and reduced it to prac
tice in October, 1892. while Atterbury conceived it in 
July, 1892, and filed an application in October, 1892. 
Atterbury was held to be the prior inventor in the ab
sence of a showing of reasonable diligence by Croskey. 

Reduction to Practice.-To reduce a method or pro
cess to practice, the series of acts which constitute 
such action or process must be performed. 

Diligence in Reduction to Practice.-Where an in
ventor could have completed his process at any time 
within two years but failed to do so, he cannot estab
lish a calle of reasonable diligence against one who 
conceived the invention later but filed an application 
before tbe first inventor reduced his invention to 
practice. 

Dewey v. Colby (Pat. Comm. Dec.), 75 O. G., 1360. 
Subsequent Claim.-An illustration that amounts to 

not more than a suggestion does not warrant a claim 
filed nearly two years after the application and nine 
days after an interfering patent. 

Reduction to Practice.-The drawing of a device is 
not reduction to practice. 
National Conduit Manufacturing Company v. Con

necticut Pipe Manufacturing Company (U. S. C. 
C. Conn., '.i'ownsend. J.), 75 O. G., 1361. 

Effect of Estoppel on Validity of Patent.-A party 
selling a patent is estopped from denying its validity 
because he has received and retained a valuable con
sideration based upon an implied representation that 
the patent is valid, and the sale of the patent 
amounts to an agreement by th seller that whether 
tho patent be found to be void or valid, he will not 
interfere with the rights of any subsequent holder of 
the patent. 

Sale of a Void Claim.-When an application for a 
patent has been sold, and afterward it is found that a 
claim therein is void, but the purchasers complete the 
payment of the consideration after gaining su�h in
formation, their acts amount to an election to stand 
by the contract instead of repudiating it. 

Act::; of a Contracting Stockholder.-A corporation 
is considered in law to have a distinct personality in
dependent of its stockholders. and therefore is not re
sponsible fur the personal ucts of its stockholders, but 
this doctrine does not hold where tbe seller of a patent 
has nearly all the stock of a corporation, and either 
uses such corporation as a mere cover for such trans· 
action of his business or there is knowledge of his 
transactions on the part of the other stockholders, 
and hence the corporation will be bound by the acts 
of such stockholders. 

Excel�ior Guard and Hatcb Cover Company v. Foote 
(U. S. C. C. N. Y., Townsend, J.), 75 O. G., 13M. 

Means for Closing and Controlling Hoistway Covers. 
--Letters patent No. 278,528. granted May 29, 1882. to 
Daniel Frazier, bave been held void because the im
provement therein set forth did not involve the exercise 
of the inventive faculty over the prior art. 

Adaptation is not Always Invention.-The adapta
tion from a different art of devices which successfully 
accomplish in a given apparatns results previously im-

Gould Coupler Company v. Pratt (U. S. C. C. N. Y., 
Coxe, J.), 75 O. G., 1547. 

Car_Couplers.-Patent No. 254,106, of Feb. 28,1882, to 
Clinton Browning for car couplers of the Janney type 
has been held valid. 

Patentability of a Simple Invention.-An invention 
does not cease to be meritorious because it is simple. 
The test is not whether the mechanism is simple or 
complicated, but whetber the patentee has given tbe 
world something new, whether the public is ricber for 
the contribution to the art, and whether he has pro
duced new and useful results. Hence, invention should 
be determined more by the ascertainment of what the 
inventor has actually accomplished than by the tech
nical analysis of the means by which the result is at
tained. 

Infringement While Omitting Subordinate Feature. 
-Where the real value of an invention lies iu one ele-
ment of the invention and an infringer has appro
priated that, he should not be allowed to escape on the 
plea that be had omitted a subordinate and appa
rently insignificant feature, unless it is apparent that 
be has omitted it. To find an invention meritorious 
and then defeat it by an illiberal construction is con
sistent and unfair. To decide that the inventor bas 
conferred a benefit upon mankind and destroy his 
patent by a harsh construction is condemned both by 
the general principles of equity and by express au
thority, for the co art should be diligent to give him a 
reward for his genius and resolve all questions in favor 
of the invention. 

Car Couplers.-Claim 3 of the Barnes patent, No. 
337,650, May 9. 1886, must be limited to the specific de
tails shown and described. 

• ••• • 
The July Heavens. 

The sun has now turned his face to the southward, 
and the days are forced once again to yield some of 
their time to the nights. On tbe 1st of the month the 
sun will rise at 4:32 and set at 7.35, making the day fif
teen hours and three minuter. long, whereas on the last 
day of the montb almost three-quarters of an hour's 
difference will be found in the day's loss and the 
ni�ht's gain. The sun has two of the planets in con
junction with it this month, Venus and Mercury, the 
former on the 9th and the latter on the 31st. In both 
cases the planets pass on the further side of the sun 
from that on which our planet is to be found at the 
time. 

The last quartering of tbe June moon will O(lcur 011 
July 2, and on the 10th the new moon for July is due. 
There is first quarter on the 17th and full moon on the 
24th, when the moon, being well south in declination, 
will seem so very much nearer than when it rises fur
ther nortb and passes so high over our heads when it 
reaches our meridian. There are some very close 
meetings this month between the moon and several 
of the planets. The meetings between the remaining 
planets and Luna are at too great a distance to play an 
important part in the monthly events of interest. 

On the 9th Venus is in superior conjunction with 
the sun, and passes once more to the realm of the 
evening stars. It will be some little time before we 
can see her face, but it will be very well worth seeing 
when we are permitted to have a look at it. and what 
still more concerns us is the fact that we shall have her 
with us throughout the year. The new moon and 
Venus are in conjunction on the 10th, which shows 
that both are fairly close to the source of light and 
heat. 

Mercury, on his way to the eastward, passes the sun 
on the last day of thc month, and again joins the ranks 
of the evening stars. where he will remain until 
October, when he is in iuferiorconjunction and rejoins 
the morning brilliants, to which he makes a very 
slight addition, as his face during this portion of his 
tour is hardly visible. 

Mars and the fading crescent are in line on the 4th. 
At the time of this conjunction the planet is close to 
the constellation of the Fishes. Mars is moving to
ward the position of quadrature with the !'un, a point 
that he will not reach until the close of August, and it 
will be almost the middle of December before he is in 
opposition with the sun. Between now and then his 
disk will have increased two and a half times its pres
ent size, and' his cheerful, rudd y face will be a most 
welcome addition to our evening studies. Neptune 
still is numbered with the morning stars, and obstin
ately refuses to let us see him in all his glory. Even 
when in line with the moon on the 8th. the t.wo are so 
far separated that we can form but a very va�ue idea 
of the planet's locality from that in which we see our 
satellite. 

Uranus is moving toward quadrature, where he will 
arrive in August. He is an evening st.ar at present, 
aud is in the constellation of the Scorpion. 

Jupiter for awhile ceal'les to have as lively an interest 
for us as he has been having for some months, as he 
has dra.wn in toward the sun so close that his face has 
become quite dim. When he reappears it will be as a 

morning star, there to be classed throughout the re
mainder of the year. 

Saturn is an evening star, and next month will have 
completed one-quarter of bis journey, and will be in 
quadrature with the sun. Three months later he will 
be in conjullction, and after that will belong for the 
remainder of the year to tbe morning stars. The planet 
is now to be found in the group of the Virgin. 

Just now we must look toward the south to find the 
most glorious display of stars in tbe evening. The con
trast between the northern and southern skies is very 
strange. Toward the north the region below the pole 
shows not a single star above the fourth magnitude, 
while in the opposite direction it is singularly rich in 
large stars. chief among them being Antares, perhaps 
the most beautiful of all the red stars. The large con
stellation Ophiuchus has been supposed by some to 
represent lEsculapius and by others to be another 
celestial Hercules. In the constellation Corona Bore
ahs there was a star suddenly blazed out some thirty 
years ago, and, though it soon railed in luster, it can 
be found with the telescope. When at its brigbtes'� it 
appeared as a second magnitude star. In the eastern 
section of the heavens tho Milky Way has now risen 
high above the horizon, and in clear weather can be 
studied very advantageously. With � good peraglass 
the bright parts of the galaxy here ,"liIl be fonnt: to be 
ablaze with stars. The little 3'r�up known as Delphin 
is now conveniently located for observation, '.7ith the 
Lesser Horse below it and Fegasus from '�be Ief'[;. The 
constellation Cygnus is now well placJd or )bserva
tion, and the cross that one can fairly picture here is 
fnlly as fine as the famous Jout.hern Jross. In the 
west Regulus is the most brilliant star: th.;n there are 
the constellations Hydra, Leo, aud overhead Ursa 
Major.-New York Times. 

Spiders that Catch Bird •• 
Mr. W. J. Rainbow, an Australian naturalist, gives 

the following description of the large bird-entrapping 
spiders of his couutry. which we quote from the 
American Naturalist: Representatives of this goenus 
abound in tropical and subtropical regions. Their 
webs are composed of two kinds of silk-one yellow, 
exceedingly viscid and elastic, the other white, dry, 
and somewbat brittle. The latter is used for the 
framework of the web, the guys, and radii, and the 
former for the concentric rings. These snares are at 
varying heights, sometimes with in reach, again ten to 
twelve feet from the ground, but always in a position 
exposed to the rays of the sun. The diameter is also 
variable, from three feet upward. One seen by Graffe 
in the Fiji Islands constructs a web thirty feet in 
diameter. These snares are strong enough t.o entrap 
small birds_ 

In the author's opinion the web is not set for such 
game, and the spider does not feed on her ornitho
logoical victim. In tbe cases where she bas been ob
served with her fangs in the body of the ensnared 
bird it is probable tbat it is for t.he purpose of hasten
ing the death of the bird in order to ,)revent its injur
ing the web in its struggles to esca:)e. Spiders of the 
genus Nephila are easily tamed. Although exceed
ingly voracious, tbey can neverth Jess exist for Elany 
days without either food or water. They pair in au
tumn. The sexes inhabit the same web for c con
siderable time, the female in �be center and the male 
on the upper edge of the web. His efforts to ingrati
ate himself in the favor of his mate are not always 
successful. It not infrequently happens that be has 
to retire from her presence minus two or three legs. 

.. 4., .. 
Population oC Paris in 1896. 

The administration. says the Revue Scientifique, has 
just made known the first results of the cenSUR of 
Paris taken on the 29th of March. These results show 
a population of 2,511,955 inhabitants for the entire 
capital. If tbis figure be compared with that obtained 
five years ago (say 2,424,703 inhabitants), we find that 
the increase bas been 87,250. 

It is fOllnd that the entire center of Paris, 8ay 31 
quarters out of 80, nearly half of the most populous 
quarters, is visibly becoming depopulated to the profit 
of the suburbs and periphery of the capital. In fact, 
the total of the diminutions reaches tbe figure of 19,-
000 units, which represents practically the loss in 
the main departments of the city proper, while the 
total increase of the 49 quarters whose population has 
augmented exceeds 106,000 individuals, that is to say, 
exceeds the population of cities such as Rouen, Havre. 
Reims and Roubaix . 

Hereafter, it will be no longer in the most popu
lous quarters that it will be well to look for the seat of 
the normal increase of the population of Paris. Tbe 
center is saturated, and it is toward the outskirts
toward the suburban and freer quarters, and espe
cially beyond the fortifications-that Parisians are 
tending more and more to emigrate. 

ROENTGEN rays have been used to take pictures of 
flowers. They show the ovules inside the ovary in an 
unopened bud, the seeds within a seed vessel, and even 
the veins upon the white petals of a flower. 
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J t itutif i t �mtrinlu+ 
A NeW' Sec u J ar V e  .... i o n  o f  tbe BibJe. I SAFETY CHECK FOR BOILERS. 

A new Englisb version of tbe Old Testament, from a The safety cbeck shown in tbe illustrl).tion b l).s been 
text correc ted by compflrison of the best manuscri pts, patented by Mr. Fran k Albin, of Dodge City, Kansas, 
has for som e years been in preparation by the Joh ns and is especially intended for nse on locomotive boil· 
Hopkins Press, says the Baltimore S un, under the 8U- ers. It consists of an exterior mud pocket, which is 
pervision of  Prof. Paul H aupt, of  the Johns Hopkins threaded into the sh ell of the boiler, and receives at 
Uni versity, and by the end of tbe present year a n UIll - i ts  outer end tbe injectOl' pipe. Tbe m ud pocket is  
b e r  of the books com posing the  Hehrew Scri ptures closed b y  a threaded cap whicb is perforated, and on 
wi l l  h ave been published. A. feature of the enterprise I the inner side is  extended to form a valve cage in which 
is that it is  not in the bands of theologians. It is pure- is  located a ball vl).lve. The passage from t.he mud 
l y a secular work, and th e only aim has been to get, pocket to the boiler terminates in a short elbow which 
first, a correct text, and then a correct translation, is screwed into the  neck of the pocket and extends up
without regard for its bearing u pon any creed or ward within the boiler, where it  terminates in a ball 
scheme of unbelief. Since the time of  King James, valve similar to that in the pocket. The feed water, 
when the recei ved version was m ade, many new helps in passing through to the boiler, will deposit any sol
to the right rendering of the H ebrew text have been ids and foreign matter which it may contain, within 
discovered. Semitic scbolarshi p  has made great ad- the mud pocket, where it will collect and settle. It 
vances in  methods as well  as the acquisition of  ampler 
materials for comparison, elucidation and stud y. By 
the cotlperation of Semitic scholars of the whole learned 
world, Prof. Haupt h as secured a Hebrew text which is 
being printed at Leipzig. It is printed in colors, the 
same page having sometimf's as many as four colors, 
each color denoting a different elelllent in th e  con
struction of the text. A single l ine Illay contain sev
era l  colors to disting uish the undoubted original from 
portions that are in doubt. The fact that parts of the 
same book belong to d ifferent periods or authors will 
also be ind icated. For example, in the book of Leviti
cus the " Priestly Code " will be in black letters on a 
wh ite bac k g round.  The parts added later will have a 

bro w n  backgro u n d  and the Law of Holiness will be i n  

yello w. I n terpolat ions are indicated b y  overlining. 
Where the origi nal is poetry this will be indicated in 
the translation. 

After sec uring a perfected text the various books 
were allotted to the most learned Orientalists of  this 
and other coun tries for translation, the book of Eccle
siastes being- allotted to Prof. Haupt. In a recent issue 
of the New York Jou rnal an article by Rudolph Block 
compares the new version of chapter xii  of Ecclesiastes 
with the old with some interestin g  results. The chap
tflr is  chiefly an exh ortation to the cheerful enjoyment 
of the good t bings of l i fe, with an allegori('al conclu
sion i n  which the decay of the several faculties is in
geniously depicted. Everyone recalls the familiar pas
sage, " Remembf'r now th y Creator in the days of thy 
yout h ,  wh ile the  Evil days come not," etc. , and the fol
lowing passage : . •  In the days when the keepers of the 
house shall trem ble and the strong men shall bow 
themselves and the grinders cease becanse they are 
few and those that look out of the window be dark-

ened." In the new version this runs : 
Remember thy wife in the days of thy vigor, 
Ere there come the days of evil, 
And the years draw nigh 
In wbicb tbou wilt say I ha ve no pleasnre. 
Ere is darkened the sun and the light of day, 
And the moon, and the stars, 
And the clouds return after the rain, 
When the keepers of the house tremble, 
And the men of power bend themselves ; 
The grinding maids cease 
And the ladies that look out through t�e lattice are darkened. 

The mean in g is plainer in the new version. " Ere is 
darkened the sun," the professor says, refers to the 
sunsh i ne of childhood, when all i s  bright. The "moon" 
suggests the tem pered light of boyhood, while the 
" st ars " indicate fewer moments of happiness in ma
ture age. As age advances there are m any days dark
ened with rai n " and the clouds return after the rain," 
so that th ere are few bright momflnts. The " keepers 
of the ho use " are the h ands. As age proceeds erect
ness of carriage is lost- " th e men of power bend them
selvps. " Man loses his teeth, which are " the grinding 
maids, " and his eyes gro w d i m-" the ladies that look 
out through the lattice are darkened. " The old man's 

sleep is short and " he rises at the voice of the birds. " 
The " daughters of m usic are brought low " means 
that the sense of bearing is lost. The septuagenarian 
d islikes to  go upstairs or cl imb a h ill-he is  . .  afraid  of 
that which is high." His hair becomes white- " the 
almond tree b lossometh. "  The pessim ism of the chap
ter is i nte m' ified i n  the concluding line of t h e  new ver
sion, " All is vanity and all that is coming is vanity. " 

. I .  . .  I 
THE College of C i vil Engineering at Cornell Univer- i 

sity is engaged in the determination of the longitude 
of  Cornell .  They are working conjoint ly with the 
United States Naval Survey and Harvard Uni versi ty. 
Two officers of the naval survey are :,<tationed at Wash
ington, D. C. ,  for accom plish ing thil' pm'pose; The 
astronomical observation s at the three places m ust be 
carried on simultaneousl y, and great difficuity is  ex
pprienced in getti ng n ights which are sufficiently clear 
at all three places. T wenty stars are to be observed, 
in  �ets of four each night, and ten n ights of s imultane
ous observation will be req uired to com plete  the work. 
The Cornell obsfll'ver w ill then go to Washington to 
correct bis personal eq uation , after wh ich all the th ree 
sets of observations will be reduced to a common 
standard of time, and the special relation of Cornell to 
the rest of the universe will  be determined with final 
accuracy. 

ALBIN'S SAFETY CHECK FOR BOILERS. 

will be seen that the ball valves will prevent the re
turn of water from the boiler, and should the mud 
pocket b e  broken off, the valve on the inside of the 
boiler wil l  effectual ly prevent the terrible effects which 
ordinarily follow from the escaping water and steam in 
the event of collision. The inner ends of both the 
valve chambers are closed by spanner nuts, and the 
various connections are threaded, so that the  device is 
easily taken apart for inspection. The valve in the 
interior of the boiler, mureover, enables the mud 
pocket to be opened and cleaned at any time when the 
boiler is under steam. 

• .  e . •  
THE DUCT TROLLEY RAIL. 

The device shown in the accompanying illustration 
is intended to dispense with overhead conducting wires. 
or t h e  und erground duct, as commonly used on elec
tric railroads ; and its construction is such that leak
age of electricity is prevented, and the danger of acci
d ent to persons or horses in crossing the tracks is entire · 
ly removed. It h as been patented by Mr. C h arles 
Sill, of 301 West 12th St. , New York. Each rail contains 
a continuous longitudinal duct, in which is carried the 
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THE DUCT TROLLEY RAIL. 

conduct or, and on t h e  inner side of the rai l  is formed a 

recess, in wh ich is carried a sectional trolley wire 
which i" engaged by a trolley wheel, whose rod i s  ad
justably mounted in  a bracket attached to the under 
side of the car. The u pper ends of the trolley rod 
are drawn together by the tension of a coil spri ng, and 
they termi nate in wires w h i ch l ead to the motor, the 
action of said sprin g  servi ng to keep the trolley wheels 
in contact with the trolley wire. The conductor and 

the trolley wire are normally disconnected, and th ey are 
automatical ly connected as the car passes along the 
track. This  is done by means of a contact making 
and breaking device, wh ich is adjusted in thtl inner 
web of t h e  rail and consists of two rods, one of which 
carries the conductor and the other the trolley wire, 
said rods being normally held apa,rt by the tension of 

a rubber spring. Th ese rods are carefully insulated 
from the rail, w hich carries them , so that only upon 
their being brought into contact wit h  one another by 

the pressure of the trolley wheel as it passes can any 
circuit be,formed between,the cond uctor and the trolley 
wire. 'rhe transversely extending rod which carries 
the trolley wire is slidably supported at the upper 
end of a vertical rod, which is carried by the base of 
the rail, and carefully insulated therefrom. The whole 
of the insulation is carried out with great care, and 
the cons truct.ion is such that all moisture is  excluded 
from the conductor and leakage prevented. The trol
ley rod is hung pivotally on the upper arm of the ahove 
mentioned bracket, and has a rocking m otion trans
versely to the car, in a slot in the lower arm of said 
bracket. The trolley rod is joined by a connecting rod 
to a crank disk, secured on a sbaft extend i ng longi
tudinally to the car, which is con nected at each end 
by bevel gear wheels with the controller shaft on each 
platform. 

By turning the controller in one direction, the crank 
disks operate to press the trolley rod w heels against 
the trolley wire, and th us push its carrying rods into 
electrical contact with the carrying rods of the con
ductor within the rail d uct, thereby forming a tempo
rary circuit on that particular section of tbe track, 
during the passage of the car. A coi l spring, engag
ing the trolley rod and the two carrying brackets, 
allows sufficient vertical adj ustment to meet the irre
gularity of the track or the paEsage of the car wheels 
over an obstruction. 

• I . ,  • 
The Heat Conducting Power of Metal •• 

After a thorough i nvestigation of this subject, Herr 
W. Beglinger has arrived at the follo wing concl usions : 
The results sh ow tbat the heat cond ucting power of 
the different kinds of iron is altogether different. It 
is, therefore, of the greatest importance to kno w  the 
coefficient of the inner h eat conducting power. - Steel 
and wrought iron show a more uniform behavior in 
this matter than cast iron. It is not confirmed that 
h ardening reduces t.he conducting power of steel by 
almost one-half, though it may be conceded that har
dening w ill red u ce it sligh tly. The difference in work
i ng, by forging or rolling, showed only in one case, 
with wrought iron, considerable differences for the 
('onducting power. Casting seems to cause far more 
irregularities. 

Wrought iron showed generally better cond uct
ing power than did steel . Herren L. H olborn and W_ 
Wien have compi led a table showing the heat con
d ucting power of the different values. The average 
value for the different kinds of iron and steel is given. 
The factor, R, ind icates that through a plate of 1 
centimetEr th ickness at a difference of temperature of 
1°, for 1 sq uare centimeter each,  a quantity of heat 
passes which will increase the temperature of R gramme 
of water by 1° : 

Copper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R = 0'918 

Iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R = 0'156 

Steel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R = 0'062 to 0'111 

Zinc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R = 0'292 

Tin . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R = 0'150 

Lead . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . R = 0'079 
• • • • • 

AJuminum Glass. 

M. Leon Appert, the distinguished glass expert, has 
contributed to the Moniteur de la Cerami que et de la 
Verrerie an able article in which he discusses the pro
m inent part which , h e  thinks, alumina is destined 
to play in the manufacture of glass. " After having 
m ade n umerous analytical tests of  ancient window 
glass," says M. Appert, " I  have arrived at the fol
lowing conclusions, which appear to be of practical 
industrial value. The introduction of alumina i nto 
glass prevents or at least retards devitrification, which 
will occur al ways by the slow and repeated lowering 
of the temperature. The presence of alumina makes 
it possible that a part of the al kaline bases, soda or 
potash, m ay be replaced advantageously by an equal 
q uantity of lime. Glass thus modified i n  i ts com po
sition is more solid, less ·changeable  and more elastic. 
The alum ina can be added to the silica without 
any incoll venience in a proportion not exceeding 7 to 
8 pel' cent. The fusibility of glass is  slightly increased 
thereby, while its d uctility is not sensibly diminished. 
The only inconvenience that can arise from the use of 
aluminum is that it will color the glass to some extent. 
This  coloring does not result from th e alumina itself, 
but from the action of the iron oxide, which is al ways 
found in it when in an im pure conditioll. To sum up, 
the use of alumina, w hich permits i ts  introduction 
only into bottle glass con taining larger proportions of 
I'and bases, should be extend�d equal ly to glass des
tined for other purposes, such as mirror glass , window 
glas!<, and especially drinking glasses. The q uaiity of 
such glass would he greatly improved thereby. In the 
latter case the addition of alumina could best be ac
complished if pure clay or, still better, if feldspar is  
used, which can be o btained at a low price. For the 
batch thp. purest materials possible should be selected 
among those destined to furnish the silica, soda and 
lime bases." 
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THE SHEFFIELD MOTOR VELOCIPEDE CAR. 

This device is essentia lly a double gasoline engine, 
mounted on the Sheffield veloci pede cal', that is so 
familiar to all rai lroad men. To adapt the car to the 
purpose advantageously, some changes were of course 
necessary, but the general features of the car are re
tained. 

While the car is light, the weight being under 250 
pounds, it is exceedingly powerful, the motor being 
am ply strong to carry a load of two 
men up any ordinary grade, and will 
run at a speed of 15 to 20 miles per 
hour. This, h owever, is n ot the l imit  
of speed, as it  can easi ly be run faster 
than is safe for so light a car. 

The engine is a double one and has 
cylinders of proper size, fitted with 
trunk pistons, an d is so arranged that 
an im pulse or propell ing movement 
is given the axle at every revolution. 
This im pulse comes from the explosion 
of the proper mixture of air and gaso· 
line vapor in the cylinders by an elec
tric  spark. 

The gasoline is carried in It sealed 
copper reservoir, which wi l l  contai n 
enough to run 75 miles of average road, 
though, of course, the conditions of 
grade or strong head w i nds may make 
it necessary to replenish sooner, a sup
ply being carried in additional reser
voir for the purpose. Proper mechall
ism regulates both the admission of 
gasol i ne and air -to the cylinders, so 
that th e proportion of each can be 
varied ,  which is important, and the 
device is therefore so constructed that 
the operator can see exactly how much 
of each is being used and can control 
them separately by suitable levers 
within convenient reach. 

J , itutif ic �mtri,au. 
'''h e  I n fl u e nce of Glass 011 Wine. 

Probably ninety-nine persons  out of every hund red , 
taken at ran d om, would ridicule the idea that the 
quality of the glass of which a bottle may be made 
can have an y influence on the taste or keeping quali
ties of its contents. And yet th 3.t it does do so we 
have the best of evidence . We are not alluding to 
the influence of light "hining through the flasks and 
its action on the substance contained, but the d irect 
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bottles were handed over to a chemist, along with one 
of the lot purch ased for bottling the wine, which had 
never beelJ used. This is what the chemi�t found in 
the glass of the unused bottle : Silicic acid, 52 '4 ; pot
ash and soda, 4'4 ; lime, 32'1 ; argillaceou s matter, 
iron, etc" 11 '1 .  In the examination of the bottles that 
had been used , wh ile the silicic acid and argillaceous 
material remained constant, or nearly so, the lime, 
potash , and soda were very much diminished, and it 

was made evident that they had 
passed into solution, forming com
pou nds with the acid ingredients of 
the wine, decom posing the latter and 
rendering' it unfit to drink. There is  
now a suit pending against the maker 
of the bottles. -Natlonal Druggist . 

• • •  
W ater,vays i n  German y. 

Th e spark is supplied by h ermeti
cal ly sealed chemical batteries and in
creased by suitable developing coil. 

RAILROAD INSPECTION CAR PROPELLED BY GASOLINE. 

The interior canal in Germany pro
posed to connect the  rivers Rhi ne, 
Weser, and Elbe, according to govern
ment investigation, will have a freight 
traffic of 3, 000, 000 tons per kilometer 
(0'625 mile). This insures 3 per cent 
i nterest on the invest m ent. The cost 
of m aintenance will be covered by a 
toll of Va cent per ton ·kilometer. Pre· 
l iminary work has been done on this 
project for more than thirty �'ears. 
The construction of the canal is now 
assured ; yet not all oppo�ition has 
been overcome. The la test protest 
comes from the Silesian coal m ines. 
Freight on coal from WestphaJia to 
Berlin via canal is  figured at 6 '96 
marks per ton, w h ile the comhined rail 
and water freight from Upper Si lesia 
to Berlin amounts  to 9' 35 marks, and 
from Lower Silesia to 7 '15 marks per 
ton. I t  ap pears that Berlin consumes 
1 '5 million tons of coal a year, sup
plied a s  follows : By Silesia 1 '2 m i l lion 
tons, by England 200, 000 tons, West-

A hand s witch makes the con nection, closing the cir
cuit at will. The mechanism operating the sparking 
or contact points is exceedingly simple, and made of 
caseh ardened steel .  

It i s ,  therefore, hardly possible for it t o  get out o f  
order, and the wear on these parts will b e  very slight. 

In  starting, gasoline is turned on, the air valve is 
openerl ,  and the switch closed . It is necessary to run 
with the car a few steps to get it under mot ion, when 
the mechanism becomes automatic and the operator, 
stepping aboard, h as only to regulate the proper 
amount of gasoline and air, to bring the speed to any 
desired point. The valve 
and other mechanism is 
carried d irectly upon the 
cylinders, thus m a k i n  g 
the  e n  g i  n e s  and their 
parts self-containerl , which 
is q uite important in point 
of wear. 

The leading and driving 
wheels are equipped with 
the Sheffield concave steel 
tires, w h i c h constantly 
tend to hold the car u pon 
the track, e ven at high 
speerl, although it should 
ue a I w a y  s remembered 
that there is comparative
ly but little weight to h old 
the car down. and it is, 
therefore, not advisable to 
run the car at the top of 
its speed at an y time. All 
w h eels h :tve forged steel 
h ub", wood centers, and 
stee l tires. 

chemical reaction occurri ng between the glass and the 
material with in  the fl ask. Very recen tly the follow
ing case occurred in Fran ce. A wealthy retired mer· 
chant bought a lot of very costly and rare wine in 
casks, samples of the wine from each cask being gi ven 
h im by the wine merchant. The wine was del i vered, 
and th e new o w ner proceeded to have it racked off 
and bottled. Some time afterward some of the win e 
was brought to the table, and on tasting it the h ost 
detected a strange, unpleasant taste, which was also 
n oticHd by the guests. A fresh bottle was fou nd to be 
sim ilarly affected, and bottle after bottle was opened 

phalia 90, 000 tons, Saxonia 15, 000 
tom;. The  first effect of the canal would be the ex
clusion of English coal, so that an increa se of the 
Westph alian busi ness to 290, 000 tons would not affect 
the Silesian s .  Again, an increase of 20 per cent in coal 
consum ption is expected at Berlin by the industrial 
development fostered by the canal, where then the 
waterways from the ind ustrial west will connect with 
those from the farming districts of thtl east. O f  this 
increment of 300, 000 tons, 200, 000 would l ikely come 
from West.phalia and 100,000 tons from S ilesia, 80 
tha.t the Westphalian coal importation into Berlin 
might reach 500, 000 tons before it  would hurt S i lesian 

interests. On the other 
hand, the im provelllents 
in Silesia of the u pper 
OdeI' River are now com
pleted, and for the first 
time, on November 18, 
1895, three vessel:;:, carry
ing 200 tons of coal each,  
passed the locks at Kosel. 
It is expecterl that by the 
end of 1896 vessels carry
ing 400 tons will navigate 
the 40 mile stretch, Kosel
Stettin.-R a i l r o a d  Ga
zette. 

... . .. 
Th u nder Storlns at Sea 

are Noctll r�l a l .  

The cars wi l l  carry two 
persons with pase, and can 
carry three i n  case of neces
sity. They are designed for 
the use of road masters, for 
t r a c k inspection, tele
graph repair work, and 
w henever there is need 
for long trips and fre
q uent stops between sta-
tions. RAILROAD INSPECTION CAR PROPELLED BY GASOLINE. 

The greater frequency of 
thunder storm s in the win
ter and at night around 
the coast. of Scotland has 
been shown by Buchan, 
says Science. When th un
der storms occur in New 
England in  winter they 
are general ly 0 b s e I' v e d 
along the coa st and a fter 
nightfal l, as has b e e  n 
shown by recorrls of the 
New England Meteorologi
cal Society, Now Mein
ard us, of the Deutsche See
warte at Hamburg, finds 
even the thunder storms 
of the Bay of Bengal to 
have a distinct nocturnal  The cars are manufac-

tured by the Sheffield Car Company, of Three Rivers, 
Mich . 

... ' .  I .  
ANOTHER powerful i l lustration of the constant tend

ency of the mountains  to take a lower seat was afforded 
on May 30, when the village of Veinholz, n ear Brienz, 
in the BernelSe Oberland,  w as partly destroyed by sub
sidence and lands l i ps, caused by natural springs. Tht" 
roads were destroyed, and railway communication 
h as been interrupted. 

with the same result. An examination of the stock i n  
the cellar developed the fact that every bottle o f  the 
recent purchase was spoiled. A suit was urought 
agai nst the wine merchant, who declared that he had 
delivered the article exactly according to the samples 
furnished. On examining these latter they were found 
i n  excellent condition. It is un necessary to go into 
detai ls, but during the course of the action at law 
some of the bottles were produced in  court., when it 
was found that the glass had become opaq ue. The 

maximum (Annalen der Hydrog. , 1895, 506·51 1) .  It has 
been suggested by Grossmann and others that the 
cause of this contrast with thunder storms on land pro
bably arises from the depe nrlence of the maritime 
storms on instability produced by ra diation and cool
ing of the upper surface of cloud sheets, which pro
ceed s best at night, especially in winter nights ; while 
local storms on the land arise from the overheating 
of lower layers of air close to the hot ground, and this 
condition has its maximum on summer afternoons. 
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N o nee to O u r  Readers. 

In order to obtain the opinion of the readers of the 
SCIENTIFIC A MERICAN as to what invention intro
duced within the last fifty years has conferred the 
greatest benetit u pon mankind, we publish the accom

pan ying card, which please cut out and return to the 
editor. '1'h ose who preserve the paper for binding and 
do not desire to deface their files, or who read this 
notice at a l ibrary, will please answer by postal card. 
It is desired to get as full a vote as possi ble.  The 
result of the vot e will be published in the Special 
50th Anlliversary Number of the SCIENTIFIO A MERI
CA N o n July 25. 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * '* * * Editor of the SCIENTIFIC AMERICAN. * * * 
* Deal' Sir : * 
* * * I consider that . . . . . . . . . . . . . • •  . . . . . * * * 
* * 
* . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 
* * 
: invented by . . . . . . . . . . . . . . . . . . . . . . . . . ' . .  . . . . . . : * has conferred the greatest benefit upon man- * 
: kind. : 
* * 
* Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * * * * Address . . . . . . . . . . • . . . • • • • • . . . , . . . . . . . • .  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

Bal'l sal G U ll S  a n d  Iftlst POIlft'ers. 

To the Editor of the SCIENTIFIC AMERICAN : 
I n  response to the request of SCIENTIFIC A MERICAN, 

page 403, June 27, 1896, in the article en titled " - Hari
sal Guns and Mist Pouffers," 1 would say that 
such p henomena are very common on this coast . My 
attention was first called to it som� twenty or m ore 
years ago while acting as engineer of a towboat, it 
being our custom to lie three or four miles off the 
mouth of the river (the Piscataqua River), or about 
half way between Portsmouth light and the Isles of 
Shoals, and await the appearance of in ward bound 
vessels. At these times I h ave frequently h eard the 
sounds m entioned occu rring at irregular intervals, and 
so far as my memory serves me, during the prevalence 
of a light sou therly wind or a calm, and in warm, 
summer weather. They had a dull muffled sound, 
which appeared m uch like the report of a cannon at 
a very long dbtance. 

A former shipmate informs me that he  bas heard 
these sounds all along the coast from Cape Ann to the 
eastern part of Maine, and frequently at the Isles of 
Shoals, especial ly a sh ort t ime before sunset in hot 
weather; he thinks sometimes as often as three or four 
reports pel' minute, but he has never observed it at 
night or in winter. 

The depth of water betwee n the mouth of this 
river and the Isles of Shoals, a distance of about 
eight miles, varies, I think, from nine to about 
eighteen fath oms. LEVI W. LORD. 

Portsmouth, N. H . ,  June 28, 1896. 

Sleepiessuess. 

It  was once a custom in the more remote parts of 
Scotlanrl to em ploy bards to rehearse to great men the 
verses of distinguished poets as a means of promoting 
sleep, for, as it  has been observed, " anything that 
catches the attention,  such as soft music, or any 
monotonous sound, as the m urmuring of a rivulet, will 
entice sleep ." But, good as many of the experiment8 
may be for driving away wakefulne.;;s, experience 
would prove that what engenders sleep in one person 
acts in the very opposite direction on another. Thus, 
on some occasions Boerhaave, in order to procure sleep 
for his patient, directed water to be placed in such a 
position that it was continually dropping on a brass 
pan ; a contrivance which, in many cases, had the re
verse effect of keeping the person a wake. And i n  
adopt ing such artificial methods, Sir Henry Holland 
has observed, " The:;e often fail from the cause." When 
they succeed, i t depends on the exhaustion being more 
complete, or the mind being rapidly carried from one 
object to another, a desultory state of this kind being 
apparently one of the conditions more favorable to 
the effect desired. Sometimes, however, every means 
thought of for inducing sleep fail-

.. .And in the calmest and the stillest night, 
With all appliances and means to boot, 
Denies it to a king." 

Southey's method of insuring a good night's rest was 
a sim ple one, for, w riting to his friend James White, 
he said, " Foll ow m y  practice of making your latest 
employment in the day som ething unconnected with 
its other p ursuits, and you will be able to lay your 
head upon the pillo w like a child," which is much to 
the same p urport as Tissot's recommendation . .  to soli
cit sleep by a seasonable dIsmissal of business and 
care." In the same way Kent., finding it impossible to 
procure sleep at his accustomed hour, diverted his 
attention to some indifferent subject, such as the h istory 
and writing8 of Cicero ; whereb y  he not only got the 
better of the thoughts which kept him awake, but was 
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finally overcome by drowsiness-which reminds us of 
the missionary who, troubled with sleeplessness, re
peated the Lord's Prayer till Satan sent him to sleep 
to get rid of it ; and he adds that he never found the 
receipt to fail. Some have obtained the same result 
by a recourse to figures, either repeating the multipli
cation table or working out some sim ple  problem. 
Much, it is affirmed, may be effected by resolution and 
firmness of mind. It is related that the Abbe Jaria, 
who acquired • some reputation through his power of 
ind ucing sleep, was in the habit of placing his patient 
in an arDlchair, and after telling him to shut his eyes 
and collect his thoughts, he said, in a strong voice, 
.. Dormez," which was invariably successful H ufe
land, too, maintained that by perseverance and firm
ness of mind great power may be obtained over the 
thoughts _ 

Some of the artifices for curing sleeplessnetls h ave 
been equally curious and ingenious. The famous 
engineer Brindley ofteu saw the experiment tried of a 
man extending hi mself across the large stone of a com 
mill, and grad ually falling asleep by the stone whirl
ing round before it gained its full velocity ; and 
Asclepiad es, among his many inventions for improv
ing the  art of physic, recommended th e plan of pensile 
or suspended beds, by which the p£'rson was rocked 
asleep. D r. Franklin was a firm believer in the air 
bath as a means of procuring refreshing sleep ; and in 
Adair's " Essay on Diet and Regimen " minute direc
tions are given for the use of hot water as an effectual 
remed y ; whereas Strueve, in his "Asthenology," speaks 
of electricity as promoting sleep, and tells of persons 
who have been cured of insomnia through making use 
of an electric bath. Among the natives of India it has 
long b£'en customary to employ a servant to gently 
tickle the soles of the feet till sleep takes place ; and 
Lord Bacon indirectly refers to the custom, and writes, 
" It is received and confirmed by daily experience 
that the soles of the feet have great affinity with the 
head, and filoporiferous medicines applied unto them 
provoke sleep." Chinese medicine has many curious 
ways of producing sleep, which would scarcely find 
acceptance in this country. But rubbing the soles of 
the feet is recom mended, because it is said that " the 
middle of the sole of the foot is as the outlet and open
ing of a great many sources of the spirits dispersed all 
over the body." The Hindoos maintain that to sleep 
with the head to the north will cause one's days to be 
shortened, whereas in our own and other countries 
this position has oft entimes been adopted by persons 
suffering from sleeplessness. Thus, some years ago, 
it was announced to the Scottish Curative Mesmeric 
Association that persons wishing to secure sleep should 
lie with their heads to the north and not on any 
account toward the west. It is also stated by an emi
nent physician in Scotland that when he failed by 
every other prescription to bring sleep to in valid child
ren h e  recommended their little beds to be turned due 
north and south, the head of the child being placed 
toward the north--a process which had never failed to  
produce sleep. Some, again, h ave insisted that a cer
tain amount of cold is a cure for sleeplessnp.8s, a notion 
which was advocated in olden times. Mr. Alfred Snell 
found the application of cold prod uced sleep when 
other remedies failed, and many a time, he tells us, he 
h as obtained for h is patient rest by applying a little cold 
water to the top of the brain when every other means 
had been of no avail. In short, persons suffering from 
want of sleep have been compelled to try all kinds of 
expedients ; for, as Haydon once remarked, after a 
sleepless night, " You get up with a black veil over 
your fancy, through which you see all things." 

Among some of the well known victims of sleepless
ness may be mentioned Pope, who, when he was at 
work on his I liad, was beside himself with sleepless
ness ; and both Smollett and Cowper were afflicted 
with the same malady, as also John Leech. Carlyle, 
at times, was more or less troubled with in somnia, and 
on such occasions generally sought relief in his pipe. 
But, l ike Leech, Carlyle was acutely sensible to every 
kind of sound, and th e slightest noise would decom
pose him for the night. In the sam e way Thackeray 
was keenly alive to any jangling, inharmonious sounds, 
and to h im, when going to sleep, there was no greater 
friction than the monotonous noises of street life. 
Byron was much troubled w ith sleeplessness, and one 
night, it is l!8.id, , .  suffered h orribly," only allaying his 
distress by incessant draughts of soda water. Occa
sIonally Charles Dickens could not sleep, and at such 
times he was in the habit of getting up and taking a 
long walk-a stringent remedy which he used to say 
brought him his required sleep. Writing of Chilling
worth,  Lord Clarendon once remarked that " h is only 
unhappiness proceeded from h is sleepi ng too little and 
thinking too much,"  which must be regarded as eq ually 
true of only too many brain workers. On the other 
hand, it has been oftentimes acknowledged a strange 
paradox that whereas many are resorting to every 
contrivance to coax and promote sleep, others are 
employing means to check it. Boerhaave, for instance, 
it is said , after one of his intense studies did not close 
his eyes for six weeks, and Descrozilles, according t o  
his own confession, only allowed himself two hours in 
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twenty-four. And we may mention that indefatigable 
worker Michael Angelo, who, after passing the greater 
part of the day in his studio, would often rise at night 
to resume his labors, fixing a lam p on the top of his 
pasteboard cap " to supply the light which guided his 
marvelous chisel." But, in only too many instances, 
by such means, habitual sleeplessness bas been the 
penalty, as happened to Claude Bordelieu . Unable to 
get rest, he resorted to opium ; and it is  related of 
Goldoni that, after writing as many as sixteen plays in 
a single year, " he paid the penalty during the rest of 
his life." Although men like Jeremy Taylor and Rich
ard Baxter were content with three or four hours' 
sleep, few persons can dispense with the req uisite 
amount, being more or less inclined to agree with old 
Dr. Fowler, of Salisbury, who used to say that to live 
a long life one must " lie abed in the morning until 
you are done enough. "-London Standard. 

. , . ,  . 

From What Cou ntrle. do the Illiterates Come 1 
The nations that will be affected by probable legisla

tion are those from which the undesirable immigration 
comes. The following table, compiled by Congressman 
Bartholdt, w ill give a clear idea of the effect of a bill 
now before Oongress if it should become a law : 

Percentage of 
Nationalities. Illiterates. 

Portugal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . .  67'35 
Italy. . . . . .  . .  . . . .  . . .  . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .  52'93 

Galicia and Bukowlna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45'68 

Poland. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39'82 

Hungary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . .  37'69 

Russia (proper) . . . . . . . . . . . . . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36'42 

Other Austria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . 32'70 

Greece , . . . . .  . .  . .  . .  . . .  . . . . . . .  . . • .  . . . . . .  . .  . . . . .  . . .  • .  . . . .  25'18 

Roumanla . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . .  17'75 

Belgium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15'22 

Tnrkey In Europe , . . . . . . . . .  . .  . . . . . .  . . .  . . . . . . .  . . . .  . .  . .  . . . • . . . 14'79 

Wales . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10'43 

Bohemia and Moravia . .  . . . . . . . . • . . .  . • . . .  . .  . . . . . .  . . .  . . . . .  • . . .  8'98 

Spain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8'71 

Ireland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . • .  . . . .  . .  7'Zl 
Finland . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . .  3'58 

France (Including Corsica) . . ; . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . .  a'50 
England . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 3'49 

Netherlands . • • • • • • • • • • • • • • • • • • • • • • •  ' "  • •  . . • •  • • • • . . . .  . . .  . • • •  3'38 

Scotland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2'83 

Germany. . . . . . . . . . . .  • . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 '49 

Norway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  1'02 
Sweden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  0'74 

Switzerland. . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  0'60 
D�.nmark. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0'49 

Many sections of this country need immigration, 
and it would be wise to encourage it if the people are 
desirable, that is, of a kind that can be assim ilated. 
If the immigrants could be induced to locate and stay 
where they are wantpd and to keep away from the  
sections where they are not wanted, the problem would 
I!olve itself. Unfortunately,  this is not possi ble. If 
they are admitted to the country, they will go where 
they want to go and not where the people want them. 
This being the fact, repression seems the only rel ief 
for the sections that are oversupplied. If repression 
must be had, this bill seems to offer the best plan yet 
proposed for eliminating the undesirable classes. 

• • • • • 
Flftle&h Annlvenary or the Telegraph In 

Belgi um. 

S. F. B. Morse, one of the best known electrical men 
in Chicago, often receives letters and verbal inq uiries 
relating to his famous grandfather of the same name, 
who first put into practice the art of electric tele
graphy. A late letter from Belgi u m  shows that at 
the approaching celebration of th e first half century of 
telegraphic service in that country the name and fame 
of Morse will be appropriately h onored . This intere�t
ing communication is from J. Banneux, the engineer
in-chief and director of the state telegraphs of Belg ium, 
and is d ated at Brussels, May 20, 1896. It is as follows, 
says the Western Electrician : 

The administration of telegraphs of Belgium will 
celebrate on September 9 next the fiftieth anniversary 
of the establishment of te legraphic service in the 
country. On that occasion I would be pleased to  
exhibit to  th ose familiar with h is apparatus an  
authentic portrait of  the  illustrious American inventor 
Morse. 

Again, one of the noted painters of the day, charged 
by the government with the prod uction of an h istori · 
cal composition to ornament the walls of the postal 
and telegraph stations in Brussels, has pictured Prof. 
Morse among his princi pal figures, and to t his end he 
seeks to obtain as faithful a l ikeness as possible. We 
will therefore be very grateful to you if you can find it 
within your power to send us two good photogJ'aphs 
of your illustrious grandfather, especially those which 
represent him in the last years of his l ife. 

• • • • • 
B USINESS says : An owner of a process or inven

tion for manufacturing an article, which was kept 
from all but confidential employes , may restrain 
former employes from disclosing, or using in a rival 
establishment, their knowledge of same ; and it is im
material that there was no written contract between 
them, or that at the commencement of their em ploy' 
ment the employes were minors, a,Dd perfQrmed COlD
paratively unimportant duties. 
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TESTING THE PARTS OF A MODERN BICYCLE. 

(Continued from first page.) 
tails of  the mach ines used for effecting these tests, and 
we believe they will be of interest to our readers. 

The bridge engineer, weight not having to be 
measured by ounces, allows an am ple margin for safety 
in h is work, yet prescribes for his steel the most rigid 
req uirements. With the excessively small facto!." of 
safety of a bicycle, the Pope Manufacturing Compan y  
have felt that such exactitude o f  requirement was 
more than ever essen tial. Accordingly the steel used 
in the  construction of their wheel is ordered by certal ll  
data that years o f  testing have s h o w "  to b e  proper, 
and speci mens have to be supplied for examination. 
It is anaLyzed il l the laboratory, i ts percentage of car
bon, phosphorus, su lph u r and n ickel being determi ned, 
and none is acceptf'd that does not come within a very 
rigid limit of toleration. T h e  records of this te8ting 
department must  be val uable beyond price. 

Testing the  crude material for acceptance is a small 
part of the work of the testing department. Every 
portion of the wheel is constantly being tried under all 
sorts of conditions a s  a guide to manufacture and de
sign . To a pply d i rect tensi le, com pressive and trans
verse strains, the great testing machi ne, an Emery 
h ydraulic mach ine, built  by the William Sellers Com
pan y, i s  used. 

T h i s  machine has a capacity of 100,000 pounds 
strain and attains an accuracy of an ounce or less. 
The machine is  a model 011 a small scale of the great 
Wa tertown Arsenal macb ine, already described in our 
colu lll ns, and represents the highest order of testing 
mechanism that has ever been devised . In the large 
i llustration we show the great engine with its elaborate 
systf'm of weight mechanism in the case ready for 
work, and another cut shows a very ingenious piece of 
apparatus used to measure the elongation of a speci
men before fracture. An accurate steel roller is held 
bet ween two planes of steel. These planes can move 
over each oth er. the roller rolling in one or in  the other 
direction. At the outer ends of the planes of steel are 
V -shaped knife edges and point8 used to afford a fixed 
bearing upon the sample. The roller car
ries an al lUninum wheel with grad uated 
periph ery. As the bearing points are 
pulled apart, the roller tllrn!>, the wheel 
rotates and the amuunt of its rotation 
measures the elongation or separation 
of the points to one ten-thousandth  of 
an inch. Spoke wire is  all carefully 
tested, cranks, 8prockets and all parts 
of the wheel and chain are here sub
jected to various classes of strains. Oue 
of the cuts shows the test of th e com
binec crank, sprocket and chain, the 
test being, of course, always pushed to 
destrnction. Another illustration shows 
the tubing test on the vibratory f\train 
testing mac h ine. The piece of tubing is 
rotated in a lathe, a counting indicator 
being attached tu its end to show the n urn ber of revolu
tions which it makes. A weight,  varying from 25 pounds 
to 225 pounds, rests 80 as to produce a deflection of 0 '09 
to 0 '30 inch. The tube rotates by the hour, the line of 
deflection constantly varying and passing through the 
360 degrees of a ful l  circle at every ro tation, and after 
mi llions of turns it succu mbs. 'l'he number of turns 
indicates the quality, This machine has been in con
stant operation for four years, and has demonstrated 
that high carbon steel is superior to all other materials, 
except nickel steel, for the tubing for bicycle frames. 
The latter, which works in the drawing mill with the 
greatest d ifficulty, seems to surpass everything yet 
tried in its power to resist strains, and is  used for the 
most critical portions  of  the Columbia bicycle. Ordi
nary tubing, such as is  purch!!.sed in the open market, 
yields long before the high carbon Columbia tubing. 

The wheel test, shown in another cut, speaks for 
itself. Here a regularly mounted wheel is pressed by 
a weight  of 180 pounds against a rotating wheel on 
whose perimeter are secured blocks SQ as to represent 
as it rotates the roughest kind of road. Making 106 
revolutions per miuute, a speed equivalent to 13� 
miles is given to the wheel, and the test, if carried on 
for a long enough period, infallibly reveals any weak
ness in the specimen, and locates it. 

The laboratory, with enameled brick walls, Becker 
balance, evaporation chambers and the  most modern 
appliances, is a model for chemists. The whole de
partment was organized nnder consultation with lead
ing experts and investigators at b ome and abroad. Its 
opel'ations are in charge of Mr. Henry Souther, for
merly of the Pennsylvania Steel Com pany. 

In addition to the testing department, the uniformity 
of workmanship is maintained by means of an elaborate 
inspection of each part of the bicycle after every opera
tion through which the work passes. Experts in each 
process are e mployed for the purpose, and there are 
at present 584 d ifferent inspections required upon a 
Columbia and its component parts, n ot including the 
final inspection and examination of the finished bicycle 
before t!hipment. 

All of this work. and the dosign and preparation of 

im provements and new models, is in charge of a coun
cil of expert engineers and mechanics, who hold regu
lar meetings and to whom is left the decision of e very 
detail of design and the processes of manufacture. 
One man alone is not deemed to be fitted to deal with 
so complicated a problem as the modern bicycle, and , 
therefore, safety is sought in a multitude of counsel
ors. 

e . e , .  

23 
Gla.s Blowi ng-OWh and Work. 

The art of glass blowing before the lamp is  now 
being carried on in the Royal Prussian M nseum of 
Mechanical Arts in the same manner in which it  was 
practiced by the old Venetians d uring the most flou r
ishing period of their glass industry. The famous glass 
artist, Fr. Zitzmann, of Wiesbaden, occu pies a room 
in the m useum, in which he produces from his stock of 
glass tubes of d ifferent strength and color by blowing 

V itality of the Di phtheri tic Bacill us O u t  of the those fine and delicate drinking vessels, carafes, vases, 
Body. etc. , as are seen in the numerous collections of old 

Flugge, in his Grundriss del' Hygiene, published in Venetian glass. Similar products of more recent date 
1889, stated that the microbes of diphtheria retained are being manufact ured again in Vc>nice and Murano 
their virulence for ten days in the form of d ust and since 1860, wben the industry was revived by Salviati, 
from four to six weeks if dried in dense layers ; but in and by the Rhenish Glass Co. of Cologne-Ehrenfeld . 
a paper on the meallS by which the disease is spread, These factories are operating on a large seale, and with 
which appeared in the Archiv fur Hygiene i n  1894, he the assistance of all the appliances that modern tech
expresses his incredulity as to aerial diffusion of diph- nology can furnish. Zitzmann, on the other hand, works 
theria beyond the range of personal intercourse, on the without any moulds or patterns, using n othing but a 
ground that the degree of desiccation required for the few absolutely necessary tools. Other wise he relies 
floating and conveyance · of the bacilli in currents of · entirely on his sense of form, which is developed to 
air would be fatal to them. extraordinary keenness. It is extremely interebting to 

Rou x  and Yersin and Pernice and Scagliosi h ad car- watch him at his work, and observe how falit and sure 
rie d  out some experiments with portions of the mem- the numel'Ous article!", so different in shape, size and 
brane, but Carlo Rey es, deeming these unsatisfactory, decoration, are crt!ated by him. A large number of 
since it was not by such means but rather by the sali va, h i s  prod ucts are on exh ibition in the museum. Wh ile 
mucons discharges, aud similar fluids that the infec- the drinking glasses destined for use show forms j ust 
tion took place, undertook an inquiry into the subject, and delicate and elegant as pure, the artist has been 
using pieces of li nen or cotton, s i lk, paper, sand, and tempted by his great virtuosity in overcom ing all tech
findy pulverized and sifted earth, which he saturated nical d ifficulties to overload some of the  larger orna
with em ulsions in water of pure c ultures of great viru- mental vt'!"sels exhibited with too much by- work. This 
lence. These lllaterii\\s were allowed to dry sponta- ought to be avoided, if the article shall not l ose its 
neously and were then exposed to light or were kept in practical value. The d emand for such fancy glass
darkness in air of the normal h umidity at ordinary ware in Europe is very fair at present. 
temperatures, or maintained in a state of saturation ; 
and in atmospheres artificially dried by H2SO. or kept 
at a con8tant temperature of 37° C.  Hi3 results, which 
appear in the A nnali d'lgiene Sperimentale, show that 
n chemically and absolutely dried air Loffier's bacilli 
died in all cases within a few hours, forty-eight at the 
most ; that ligh t had, as  a rule,  but li ttle influence ; 
that under other conditions they retained their vitality 

• · e ·  • 
Conversion of a Tree i llto a Newspaper In O Il C  

H u ndred a n d  Fo rty-fivc M in utes. 

We take from the Centralblatt fur Oesterreich
ungarische Papier-industrie the following account of a 
curious experiment : 

A very interesting experi ment was made on April 17 
last at MefSsrs. Menzel & Com pany's paper and wood 

pulp man ufactory, at Elsenthal, in order 
to ascertain what was the shortest space 
of time in which it was possible to con
vert the wood of a standing tree into 
paper, and the latter into a jou rnal ready 
for delivery. This experiment is of ex
treme importance, because it shows what 
rapidity can be attained by the  concur
rence of practical machines and favor
able conditions. 

Three trees were felled in a forest near 
"",,� ....... --. the establisb ment at thirty·five minutes 

past seven in the presence of two of the 
owners of the manufactury and a notary 

.�_ E==�� whom they h ad called upon to certify as 

TESTING CRANK, SPROCKET AND CHAIN. 

on silk and paper for a few days only in dry, and for 
about a week i n  moist air. -Lancet. 

. ' . . . 
Should One Sleep Alter Eatin" ., 

We would not now revert to this oft-discussed ques
tion to give any one's theoretical views or personal be
liefs in the matter, or to bring forward the familiar ar
gument that because animals sleep j nst aft.er they have 
eaten,  hence the human animal should do the same 
says the Medical Record. Dr. Schule, of Fribourg (La 
Med. Mod. , January 15, 1896), has, however, ap
proached the subject from the chemico-experimental 
side, and his results are worthy of record. Having 
analyzed the stomach's contents in two normal sub
jects a few hours after m eals, some of which were fol
lowed by sleep and others not, he finds that sleep has 
for its constant effect the weakening of the stomach's 
motility and at the same time there is an increase 
in the acidity of the gastric j uice. On the other hand, 
sim pJe repose in the horizontal position stimulates the 
motive function of the stomach, but does n ot increase 
the acidi ty of gastric j uice . The conclusion is hence 
reached that, while one should stretch himself out for 
a rest in the horizontal decubitus after a hearty meal, 
he should re!list t.he  tempting Morpheus, especially if 
there be present a dilated state of the stomach or if its 
j uices be hyperacid. 

. . . . .. 
Swedi8h ExllibltioD. 

Ku hlow's Germ a n  Trade Review states that the ar
rangements for the Stockh olm Exhibition have been 
com pleted . It will take place in 1897, and everything 
is now being done to m ake it as representative and 
comprehensive as possible. Matters are being pushed 
ahead with el Uch vigor, and all parts of t.he country 
appear to take the keenest and most active interest in 

the success of the undertaking. The exhibition will 
contain sections devoted to engin eering, machinery, 
shipbuilding, electricity, scientific appliances, etc. It 
is added that the site of the exhibition, abont which 
there was at one time much disagreement, bas now 

been decided in a satisfactory manner. 

to the autbenticity of the  experiment . 
These trees were carried to the manufac
tory, where they were c u t  into pieces 12 

inches in length, which were then decorticated and 
split. The wood thus prepared was afterward raised 
by an elevator to the five defibrators of the works . 
The wood pulp produced by these machines was then 
put into a vat, where it was mixed with the necessary 
materials. This process finished, the liq uid pulp was 
sent to the paper machine. At thirty-four minutes 
past nine in the morning, the first sh eet of paper was 
finished. The entire man ufacture h ad thus consumed 
but one hour and fifty-nine minutes . 

The owners of the manufactory, accompanied hy the 
notary, then took a few of the sheets to a printing 
office situated at a distance of about two and a half 
miles from the works. At ten o'clock, a copy of the 
printed journal was in the h ands of the party ; so that 
it had taken two hours and twenty·five minutes to 
convert the wood of a standing tree into a j ournal 
ready for delivery. 

It must be added that, d uring the course of the 
manufacture, there occurred a few interru ptions which 
might be avoided at another time, and that, in the 
opinion of the two manufacturers, had it  not been for 
this, t wenty minutes might h ave been gained.. -Molli
teur de ]a Papeterie. 

A Costly Epidemic. 

The ravages of the rinderpest in South A frica are 
said to be more appalling than any cattle plague 
which bas affected the region within living memory' 
As an instance of the devastation wrought in Bechua
naland, it is reported that Khama, the paramount 
chief, who, with Batboen and Sebele, recently visited 
England, has lost from his private herds alone, 8, 000 
head of cattle. At Pitsani, at last advices, the cattle 
were dying by the h undred daily, and Dr. Hutcheon, 
who has j ust concluded a tour of inspection, is reported 
to have declared that unless something occurs to stay 
the infection-which seems very unlikely-not a single 
cow will, within a few weeks, be left in the Bech uana
land Protectorate. It is estimated that th e cost of the 
plague will be over £5,000, 000. To the South African 
native cattle are a medium of exchange and staple 
diet.-London Daily News. 
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A n  I n 8 c riptioll 011 the Parth e ll o n .  I Consul Horton, of Athens, writes to the consular . 
departmt'flt, March 5, 1896 : I have to report an 
archreological discovery of extrpme int erest recen tly 
made by a student  in the A m erican School of Classical 
Studies, of this city. I refer to the deciphering of an 
inscription on t h e  architrave at the east end of the 
Parth enon . The face of the eastern architrave is  
th ickly dotted with small  h ol es, and for many years 
scholars h ave been u nder the im pression t hat these 
h oles were th e traces of nai ls which had once h eld fast 
the letters of an i n scri ptio n .  It had also bee n sug
gested from time to t ime that a study of the nail holes 
might give some clew as to the  letters themselves, 
w h ieh long ago were torn down, doubt less for the sake 
of t h e  m etal w h i c h  they contained. 

'rh e  di ffi cu l t y  of s uch a task, which has defied t h e  
arch reologists u nt i l  n o w ,  is  evident. T h e  architrave i s  
about 100 feet 10lJg, a n d  t h e  h oles extend over 9 0  feet 
of i ts  length. 'rhey  dot thickly spaces from 3 to 4 feet 
in  length, bet ween w h ich  are circular blan ks,  w here 
shie lds about 4 feet in diameter h ung at inter val s. 
Various attem pts have been mad e, chiefly by German 
arc l l reologists, to " read the nail h oles. " The m ost 
nota bl e  of  the methods elll lJloyed have been ph oto· 
graphy and transcri bing with the aid of magnifying 
gla�ses. 

No atte m pt met with any success u n ti l  Mr. Eugene 
Pl u m b  Andrews , of the American School, h it upon a 
p t·actical meth od. He threw a rope over the e'tstern 
end of the r u ined building, and pulled u p  a rope 

ladder. Then h e  suspended a s wing in front of the 
architrave 37 feet from the m arble step belo w. and I 
took what  is known as a " sq u eeze " of the holes. His 
method was ingenious. Damp " squeeze "  paper was 
fi rst applied to the surface of the  stone, and patted 
well down with a brush. The paper broke through 
over the holes . Mr. Andre ws then forced extra strips 
into each of  the openings and lapped their  ends down 
on the large sh eet. When h e  had t h us treated al l  the 
h ol es. h e  la id another sh eet over t h e  first to hold t h e  
e n d s  of the stri ps i n  place, a n d  pounded all together 
into one solid filheet. on wh ich the exact position of the 
na i l  holes was re presen ted by protu beran ces. 

M r. A n d re ws was about one and a half months mak
ing his  sq ueezes, t welve in all, represen t ing the t welve 
spaces between the shields. Then he arranged th em 
in order and began studyi ng them. His greatest diffi
c u l ty occu rred at the ,tart. H e  did not k now wheth er 
t h e  inscJ i p t i o n  ran straight across all  the sq u eezes or 
w hether the sq ueezf'S were to be read separately, as 
t he pages of a book. 

Moreover, t h e  ancient  work man who had n ailed u p  
the l etters h ad m ade n u merous mis
takes, so that many of the h oles were 
treac herous and confusing. 

l\f r. And rews, however, persisted, 
and l i gh t began to dawn. He found, 
for i n stance, that three b oles placed 
thus 0\ i ndicated either a f'.,. or a /\ ,  
t h e  metal letter having been nailed at 
its three corners, and that t hree holes 
placed th us 0 � sh o wed where an 0 
h ad been nailed. 

He made a transcript of the squeezes 
on a long strip of paper, mark i n g  t h e  
locality of  t h e  protu berances with 
dots,  and then attempted to form the 
ancient letters b y  d raw ing l ines from 
dot to dot. Finally,  h e  deciphered the 
word " Autokratora. " wh ich proved 
that th e inscription had been Roman, 
and not, as formerl y supposed, of an 
earl i er date. The word . .  Nerona" 
t h re w  further l ight  on the  matter. 

H eri! was evidentl y the d ed ication of 
a statue to the Emperor Nero, and the 
reading was s impl ified by a study of 
other si m i lar inscr iptions, as the same 
ph raseology is  used i n  alL T h e  in
scrilJtion,  as M r. Andrews reads it. is 
trans lated substantially as follows : 

J ,itutifi,  �mtri,au. 
REOENTLY DISOOVERED BUST OF LOUIS XVII. 

BY HENRI MORAND, 
D u ring the " Reign of Terror," it will be remembered 

that Louis XVI and Marie An toinette, as well as their 
son, the  Dauphin, were h eld prisoners i n  the Temple, 
On the 21st of Jan uary. 1793, t h e  King was beheaded, 
and t h e  Queen met w i t h  the same fate shortly after
ward . T h e  Dauphi n was in trusted to the care of the  
cruel shoemaker jai ler, S i m on , who made the ch i ld the 

BOURBON WAX DOLL OF THE LAST CENTURY IN 
N ANTUOKET MUSEUM. 

s uhject of his ill treat ment, and, i t  is said, caused hi s 
d eath on the 8th of J u n e, 1795. 

Man y, however, believed that the bod y of a poor 
buy was s u bstituted for that of the Dauphin ,  and that, 
with enorIll OUS SUIns, the Emperor of Austria, h is 
grand fa t her, succeeded in brib ing Simon,  who all owed 
the c h i ld to flscape to that country, where he was 
brought up by a vi l lage watchmaker, of the name of 
Ni!uendorf, who taught him h i s  trade. At  the age of 
twenty, hav ing  obtai ned cognizance of h i s  h igh 
birth ,  he  tried to h ave h imself recogn ized uy t h e  court 
of A ustria, but was ignored. 

his past history. Later he was adopted by a mis
sioner among the Indians, fol lowed the same profes
sion, and was k nown as Rev. Mr. Williams. 

Nantucket, Ma�s. , h as also its " Dauphi n " in the 
" History Rooms, ' >  w h ich is  s u pposed to  be a facsimile 

of Louis XVII when a baby. It i s  a wax doll, natural 
size, brou ght back from France by Captain Coffin, to 
his daughter. in 1789. There seems to be no doubt 
that the features are those of  the Bourbon family. 

A few months ago, as some work m e n  were making 
room for some i m  provements in  t h e  palace of Ver
sail�es. they discovered the defaced b ust of a ch ild. 
The nose, mouth, and chin broken , u ndoubtedly by 
the vandals of the French re volution.  A fter many reo 
searches by scien tific people, Monsieur de Nolhac, the  
cust odian of the M usee d e  Versajlles and author  of  " La 
reine Marie A ntoinette,"  discovered, beyond doubt, 
that it was no less than the Dauph in of France, or 
Louis XVI I, and the work of one of the  most d isti n
p;uished French sculptors of the t i me, Deseine. 

The French government had the  m u ti l ated parts re
stored and it is now in the above n amed museum. 

• • • • • 
R ccovery of Silver a n d  Gold f,'OIIl Pbotogral,b i c  

R e s i d u es. 

The A m erican D r nggist t ranslates from the N eueste 
Erfind u ng-en u n d  Erfa h l'U ngen an original  contri bu· 

tion by W e i dert as follows : 
Analysis of fini�hed photographs shows that onl y  a 

very small  porti o ll of the gold and si lver used in their  
preparation remain in the fi n ished pri n t, by far the 
greater port ion of t h e  metals being retained i n  th e 
bat h s. 

T h e  m ethods of recovery of s i l ver resid ues vary with 

t h ei r  character. The  silver from old fixing baths can 
be recovered in the sim plest manner. By hangi ng 
strips of copper or z inc in  the  baths the silver will be 
deposited on the strips i n  a grayish black powder or in 
smal l  leaflets of a metallic luster. T h i s  method, h ow
ever, is  tedious and extravagant, since a large portion 
of  the s i lver remains in th is  so lution. A somflwhat 
better method is to agitate the bath after th e addit ion 
of zi nc d ust, and th en filter off the p reci pitate, wash, 
and then t reat with d iluted m lph uric 01' hydrochloric 
aci ll  in order to dissolve ant the val ueless z inc. This 
process also is n ot particularl y to he commended. 

I t  i g  generally customary to precipitate the silver 
with  an aqueous solution of potass i u m  sulphide, and 
drain the bro wnish black sulph i de  of silver on a mus·  
li n filter a nd d ry it .  In order to reduce t h is to sil ver, 
it is fused w ith calci ned sod a in a porcelain or graph ite 
cruc ib le  and poured u po n  an iron or marble slab. 

The sulphide of sil ver can also be roasted i n  the at
m osph ere, then mixed with th ree or 
four parts of pota ssiulll nitrate and 
introd u ced carefully in small portions 
into a glowing cruci ble , 

In order to recover the si lver from 
the paper cl ippings, etc. , wh ich have 
not been " fixed," t h e  paper residue 
should be cut i nto smal l pieces and 
put  for two h ours i n to a bottle where 
the old fix i ng bath is  kept. This bath 
is then filtered and treated as above 
di rected. 

Since all photographic silver pa per 
contains, in addition to the si lver 
chloride, easibly soluble �ilver n itrate, 
t h e  fir�t wash water from the tonin g  
i n  parti cu lar sh ould be col lected and 
the s i lver preci pitated by the addition 
of hydroch loric acid and sodium chlo
r ide. A fter d rying, th i s should be re
duced in the same lItanner as the sil ver 
sulphidfl, by the means of potassi u m  
o r  sodium nitrate. O n e  may also pour 
over this prec i pitate a five per cent 
solution of h ydroch loric or sulphuric 
acid. and t h en hang i n  the solut ion 
a piece of zin c, whereupon the s i l \'er 
is  thrown down ill the metallic form. 

" T h e  council  of  the Areo pagus and 
the counci l  of the six hundred and 
the people of the Athenians erect this  
statue of the  Very G reat E m peror 
Nero Cresar Clau d i us Sevastos Ger
m a ll icus, t h e  Son of God, during the 
generalsh i p o " er the hoplites for the 
eigh th t ime of Claudius Novi us, the 
o verseer and lawgi ver, son of Phi
I inos, d uring the  priestess·shi p  of . 

BUST OF LOUIS XVII REOE N T L  Y 
DISOOVERED. 

Gold is general ly precipitated from 
the baths by addition of hydrochloric 
aeid and a sol ution of ferrous sul ph ate. 

OONTEMPORANEOUS PORTRAIT OF 
LOUIS XVII. 

He then returned to 
t.he vil lage of his youth, 
m a rried, and later re o 
moved to H 0 I I  a n d ,  
where h e  and hi� fami ly 

. . daughter secret hand, 
were protected by a 

The sons of Neuflndorf entered the H oI· 
of • " 

It appears, therefore, t h a t  the  inscri ption recorded 
the  erection of a statue to Nero, probably in t h e  Par
t henon. 

As it  is  known from another inscription that 
Claudius  N ovi ns was general for the eighth time i n  
the year A .  D. 61, we have t h e  exact datfl o f  this i n· 
scri ption. 

Mr. Andrews g-rad uated at Cornel l  in  1895.  and holds 
the un iversity  fel lowship for one year. Th ere are at 
present twelve students in the American School . 

landish army and became officers. I n  the cemetery of 
Maestrech t  his tomb b ears , it is  sai d, the following 
i nscr i ption : " l ci repose Louis XVII,  roi  de France, 
ne it, Versail les  Ie  1785, mort 11 Maestrecht. Priez pour 
lu i . "  

A book was p ublished, years a!!o, by Harper & Com
pan y, the title of wh ich was : " Have we a King Among 
Us ? "  The story tells us that the Dauphin was taken 
to Florida and brough t u p  by an I ndian family.  One 
day,  as the  Dauph i n  was takin g  a bath, h e  struck h is  
head against a rock.  This accident made him forget 

The gold is thrown down as a bro wnish 
red powder, which should be washed well and fused. 
Occasionally am lllonium ch loride is  added in excess to 
t h e  ton ing bath with some hydrochloric acid. The 
gold t h e n  preci pit ates out after a short time (if in  a 
warm place and pa rt icularly in l ight) in the form of 
metal l ic glistening scales. 

. I . ' .  

A CRUSADE against h okey·[ okey has been going on 
in London for some 'y ears past, shocking accounts of 
the m illions of microbes found i n  the m i xture being 
published from t ime to time. A member of  the h ealth 
board, however, analyzed a strawberry ice cream 
bO'Ught of one of th fl most fashionable West End 
caterers recently, and found that it contai ned from 
eight to fourteen mil l ion bacteria to the cubic centi
meter, among them the bacillus coli, which is a worse 
record than that of the Italian street venders. 
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FIREWORKS AS AN ADJUNCT TO DRAMATIC 
ENTERTAINMENT. 

The love of show and the s pectacular is  inherent in 
h u man nature . Games and entertain m ents on a larg e 
scale always have appealed to the popular taste. An 

im portant factor in such spectacles now is  the display 
of fi re works, i n  t h e  love of which the A m erican can 
sym pathize with the Oriental.  As far back as 1879, 

!\f l'. James Pain gave his first spectacular production 
at Man hattan Beach , one of Ne w York's m ost popul ar 
resorts, and since th at t ime their  populari ty b as g-reat
ly increased. It is perhaps more pro per to speak o f  
th ese entertainments a s  fireworks with dramatic ac
cessori es than to cal l i t a dram a with fire works as an 
accessory ; for the raison d'etre of the entire perforlll 

ance depen d s, not on the loosely h ung together plot, 
but on a gigantic 
disp lay of fire
works, w h i c h 
should be accom
panied by en ough 
of realistic stage 
setting and d ra
m a t  i c perform

ance to  gi ve a 
good excuse fol' 
t h e  d i splay. T h e  
Pa i n Pyro - Spec
tacle Co m pan y, of 
New York City, 
have a l arge n u m
b er of  th ese pro
ductions, of wbich 

about seven are in use at one time. These are moved wide, the width of the entire stage bein g about 350 
about from place to place, so th at, in the  course of feet. B e h i n d  the pond is a stage mouuted with set 
t h e  season , some th irty or forty cities are visited, th e  scenes, Of course, owing to the d istance and darkness, 
l ength of t h e  stay varyi ng from o n e  week to a the refinements of acting would be entirely lost. The 
whole season . Strange as it may appear, tbe�e mam- management, therefore, depends alm ost entirely u pon 
moth plays, as rega rds their scenery, are interchange- the spectacular, t h e  cast i nel udi n g  hun dreds of per
able as in any theater, the grounds in which the formers, including companies of clever gymnasts and 

scenery is  installed being of the sam e  general dimen- acrobats. 
sions in all cases. This, of course, greatly si m plifies The clever manner in which the scenery is prepared 
a change of performance. m ay be j ud ged by examining the engravin g  showing 

An am p h i t h earer is provided for the spectators i n  a the Grand Canal at Ven ice, which is an exact reprod uc
rEctangular inclosure w h ich may seat as many as t ion of the original in e very detail. The eanal i s  filled 

10, 000 persons. Th ese inclosures are usually open to with gondolas and with the gayly painted sai l s  of t h e  
t h e  sky, thus adding t o  t h e  i l l us ion. T h e  seats slope I Adriat ic, and t h e  dome of St. Mark's may be seen i n  
away until t h e  water i s  reached. Here will be found th e background,  with the graceful cam panile  a t  its left, 
an artificial lake, usual l y 318 feet long and 150 feet w h ile the center of the scene is fi lled w ith t h e  d el i cate 

CARNIVAL OF VENICE, 

SIEGE OF VERA CRUZ. 

BENARES, THE SACRED CITY ON THE GANGES. 

d e t a  i I of t h e  
Doge's P a l a c e. 
The  performance 
is so arranged as 
to lead up to some 
stirring catastro
phe .  The cl i max 
is generally some 

awful cataclysm 
or some b I 0 0  d
c u r  d l i n  g war 
scene or a great 
confla grat ion. In 
the Last Da y s  of 
Pompeii, Vesuvi us 

begins to belch 
forth flame and 

FIREWORKS AS AN ADJUNCT TO DRAMATIC ENTERTAINMENT. 
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lava, the  people struggle to escape from the falling 
brands and cind ers, and in their haste plunge into the 
lake for protection, where they swim to th e other shore 
or are rescued by t hose who are sail ing in the vessels 
in  the harbor. All is terror and confusion, and the 
noise is  deafeui n g. Sometimes there are deadly battles 
by land and sea . Vast bodies of  troops .. urge backward 
and forward. Many are struggling in the water, 
which ,  fort u nately for t h em, is not very deep. 

Some idea of the scenes may be obtai ned from our 
engravin gs, which represent the Carn i val of Venice, 
the Siege of Vera Cruz, and Benares, the Sacred 
C i ty of the Ganges. Unfortun ately, it is not possi
ble to give an adequate idea of the  spectacular effect 
of any one of these scenes when from two hundred to 
t h ree h un d red and fifty performers and py rotech n ists 
are engaged in  work ing the gigantic affair. Among 
t h e  other productions which h ave been, and sti l l  are 
i n  use, are the Last Days of Pom peii , Lalla Rookh, 
Paris from Em pire to Rep ublic, Storming of Pekin, 
Fall of Vicksburg, Japan and China, Moscow, Fire 
of London, Sardanapalus, Tel-el-Ke bir, Sebastopol , 
Bom bardment of Alexandria, and last l y  Cuba, which 
is now being- perform ed at Manhattan Beach . 

In the  SCIENTIFIC AMERICAN for J u l y  31, 1886, will 
be fou n d  a fnll d escri ption of the actual method of 
working t h e  stage scenery and obtaining the pyro
tech nic effects. Of course the pyrotechnic part of the 
exh ibit ion is  in  the hands of trained experts who 
travel with the entertain ruent.. The materials are all 
ship ped fro m Ne w York. 

The trol ley road is  now becoming a factor in the 

amusement b usiness a n d  many of the roads are cater
ing to the  entertainment of the p u blic. Th us, a Pitts
b u rg road gives $100,000 for t h e  e8tablish ment of a 
zoological garden, and lll any others h ave tried various 
other more popular sho ws, such as the  fireworks we 
h ave described, and the results so far h ave been very 
gratifying. 

• • • • • 
T h e  DaID a sc u 8  of To-day. 

A correspondent of the Baltimore Sun,  writing·from 
Damascus, Sy l'ia, May 1, gives the following very inter
estin g account of th is great city that was standing- be
fore Abraham's time. 

Whi le the ancient cities along the Nile are known 
only  by the magnificence of their ruined temples, 
whi le  Baalbec and Pal myra have long tdnce passed 
away" while Babylon is  a heap in t h e  desert and Tyre 
a ruin on the shore , Damascu>" which Joseph u s  de
clares was standing before Abraham's t ime, and which 
i s  cal led in the prophecies of Isaiah " th e  head of 
Syria," is to-day, as it has been for thousands of years, 
a mighty city, in fluencing the c ustoms and trade of a 
region of hundreds of miles around it. 

Its im portance in the flourishing period of the Jew
ish monarchy we kne w  from the garrisons which David 
placed h ere, and from the opposition it presented to 
Solomon . H o w  close i t s  relations continued to be with 
this people we infer from the ch ronicles of Jeroboam 
and Ahaz and the prophecies of Isaiah and Amos. Its 
mercantile great ness is  i ndicated by Ezekiel in the re
markable words addressed to Tyre : " Damascus was 
thy merchant in the multitude of the wares of thy 
making for the multitude of all riches, in the wine of  
Helbon,  and white wool ." Alexander the Great saw 
its greatness, and !lent Parmenio to take it while he 
was engaged i n  marching from Tarsus and Tyre. 
Julian the Apostate describes it as .. the eye of the 
East." Recognized at one time as the metropolis of the 
Mohammedan world, its fame is  mingled with the 
exploits of Saladin and Tamerlane. The tradition 
that the murder of Abel took place here is alluded to 
by Shakespeare (I King Henry VI,  1, 3) : 

Winchester : Nay, stand thou back, I will not budge a foot : 

This be Damascus ; be thou cursed, Cain, 
To slay thy brother Abel if thon wilt. 

The cause of its importapce as a city in all the ages 
is easily seen as you approach it f l'Om the south. 
M iles before you see the m osques of the modern city, 
the  fountain s  of a copious and perennial strea.m spring 
from among the rocks and brushwood at the base of the  
Anti-Lebanon, creating a wide area about them, rich 
with prolific v egetation. These are the .. streams of 
Lebanon, " which are poetically spoken of in the songs 
of SoloUlon,  and the " rivers of Damascus," which 
Naaman, not unnaturally, preferred to al l the " waters 
of Israel_" This stream, with i ts Ulany branches, is the 
inesti mable treasu re of Damascus. Wh ile the desert is 
a fortification round Damascus, the river, where t h e  
habitations of  m e n  m u s t  always h ave been gatbered, 
as along the  Nile, is its life. 

'.rh e  ci ty, w hich is situated in a wilderness of gardens 
of flowers and fruits, h as rushing through its streets 
the limpid and refresh ing current ; nearly every dwell

ing has its fountain, and at night the  lights are seen 
flashing on the waters that dash along from their 
mountain home. As you first view the city from one 
of tbe  o verhan ging ridges, you are prepared to excuse 
the Mohammedans for calling it the earthly paradise. 
Around the marble minarets, the glittering domes, 
and the white buildings, shining with ivory softness, 

a maze of bloom and fruitage, where olive a.nd pome-

granate, orange and apricot, plum and walnut, mingle 
their varied tints of green, is presented to the sight, in 
striking contrast to the miles of barren desert over 
which you have just ridden. 

Damascus remains the  same true type of an Oriental 
city . Caravans come and go from Bagdad and Mecca, 
as of old ; merchants sit and s moke over their costly 
hales in  d im bazars ; drowsy groups s ip their  coffee 
in kiosks overhanging the river ; the bread boy cries 
aloud, . •  0 Allah I who sustainest us, send trade ; "  the 
drink seller, as  h e  rattles his  brass cu p� exclaims : 
. . Drink and cheer thine h ea rt," and all the brill iant cos· 
tumes of  the  East mingle in the streets. Although 
Cairo contains a m uce larger  population than Damas
c us, its bazars are by no means as extensive or i m pos
ing. These bazars are in long aveuues, roofed over, 
and each is devoted to some special trade. 'l'here we 
find the silk, the  saddler's, the- tobacco, the copper
smith's, the booksel ler's, the shoe and lD an y other 
bazars, and now and then we come across an " antique 
Damascus  blade " which was made last year in Ger
many. 

W hile passing through the city on Friday, the great 

market day, I was attracted by Persians in gorgeous 
s ilks, Nubians in black and w hite, Greeks in their 
nat ional costumes, Jews with long ringleb', Bedouins, 
Druses, Kurds, and Armenians mingling together, and 
l ines of pilgrim s  on their way to Mecca-a marvelous  
medley of h umanit y, not  to be  seen, perhapE', else
where on the globe. The great mosq ue (there are 
over 200 smaller ones) exh ibits three distinct styles of 
architecture, marking three epochs in the history of 
the place, and proclaiming the three dynasties that 
h ave successi vely possessed it. In the transept i s  a 
chapel said to contain the head of John the Baptist, 
w h ich was found in th e  crypt  of the ch urch.  The 
. .  s treet cal led Straight ,"  which is interesting to all 
New 'l'estament readers, is about a mile in length and 
runs across the  city from west to east. 

In round numbers the  population is about 150,000, 
100, 000 of whom are Muslima. These are notorious fol' 
their fanaticism, which had a terrible proof in the 
massacre of July, 1860, when 6, 000 Christians were 
slaughtered in the streets and 9, 000 more in the dis
trict a bout the city. In th i s  butchery we have a true 
picture of the . .  unspeakable " Turk when he is arOU8-
ed. The churches and convents, which had been fill"  
ed with the terror-stricken C h ristians, presented piles 
of corpses, and the thorough fares were choked with 
the slain. Through the in fluence brought to bear 
upon the '.rurkish gO\'ern m ent t h e  governor and three 
city officers were shot, 56 of the citizens were hanged, 
117 received the death penalty, 400 were condemned to 
imprisonment and exile and the city was made to pay 
the sum of $1, 000, 000. Some refused at first. to bel ieve 
that the Turks were responsible for the massacre, but  
it has  been shown beyond a doubt that they  connived 
at it, they instigated it, they ordered it, they shared 
in i t. Th eir conduct n orth of Damascus at present it! 
a repetition of the same thing. 

Besides t h e  biblical allusions that h ave beE D mad� 
in this paper to Damascus, it will be remembered that 
Paul was converted on h is way here,  and that when 
the governor sought to apprehend him h e  was let 
down in a basket throngh a window and made good 
his escape, and that during his residence here " h e 

preached Christ in the �ynagogue, that He is the Son 
of God , and confounded the Jews which dwelt at 
Daruascus, proving that this is the very Ch rist." We 
are tem pted to think that it would take more than the 
eloq uent voice. of a Paul to  disturb the consummate 
indifference of the average pipe-smoking, coffee-drink
ing, sleepy-eyed citizen of modern Damascus. 

Standing among the ruins of this inglorious city, you 
look upon the reruains of two distinct but b lended 
civilizations. The popular natural religions, which for 
centu ries held Asia captive, mingle t h e  wrecks of their 
colossal architectnre with the exquisite forms that the 
art istic genius of Greece created. Camels, sheep, and 
goats graze on the grass which grows over the fallen 
crumbling columns and capitals, and the opening 
spring casts fresh green garlands over these relics of 
the d ead past. Great columns lean heavily against 
tottering walls, as if determined to postpone their fall 
to the last moment, and over the scene of desolation 
the white chain of the Lebanon, capped by perpetual 
snow, gives a chilling look. 

Here is the anc ient Heliopolis of the Greeks and 
Romans, celebrated for its sun worship in  the temple. 
which was one of the wonders of the world. Here you 
may witness how the pride and pom p  of paganism 
armyed itself before i ts death ; here you see the ruin 
of an entire city, full of disorder, poetry, grandeur, and 
as you study some of this enormous debris in detail 
you find that nowhere is the Corinthian acanthus 
carved with more delicacy than on these gigantic 
blocks. 

The temples of Baalbec, dating at least from the 
reign of Antonius Pius,  were erected on the acropolis 
of the city, which was placed on an eminence, sur
rounded wit h  gigantic walls, the stones of which 
belonged to that Phcenician architecture which has 
earned the name of Cyclopean. 

[JULY I I , 1 8<)6. 
First, there was the Great Temple of Jupiter, which 

has preserved a large part of its portico, i ts ornate 
architrave, its fluted columns, and a rich profusion of 
decoration ; then there was the  Tem ple of the Sun, the 
ruins of which clearly indicate itl! past !n"cl.ndenr, and 
the last was what was known as the Cireular Tem ple, 
the only remains of which are a few highly decorated 
chapels . Passing through a long passage way, we enter 
a court, 70 yare:': �')n� by about 85 wide, which is in the  
form of a hexagon, with here and there rectangular 
recesses in the wall, each with columns i n  front. From 
this hexagon originally a handsome portal led into the 
great court, about 150 yards long by 125 w ide, in  t h e  
center o f  which stood the  basilica, while around were 
rectangular recesses, called by the Romans exedrae. 

In frol!t of th is  great court tile princ i pal temple of 
Baalbec stood . This temple had columns running 
rou nd it, only six of which are now standing. Th ese 
are 60 feet in heigh t, with Corinthian capitals and 
bordered with a frieze. When the tem ple was in its 
glory there were 17 columns on either side of the tem
ple and 10 at either end, 54 i n  all ,  the building inclos
ed by them being 290 feet long by 160 feet broad. The 
masses of broken columns and fall ing walls indicate not 
only the work of  the " tooth of time," but the ruth less 
ravages of the Arabs, who have destroyed priceless 
treasures in art in order that they might secure the 
iron clamps in the  colum ns. I n  t h e  grand portico of 
the temple th ere is an inscription. w hich may be trans
lated as follows : " To the great gods of Hel iopoli s. 
FOl' the  safety of the Lord Ant. P i us Aug. and of Jul ia 
Aug. ,  the mother of our Lord of the Castra (h ere i t  is  
q uite indistinct) Senate. A devoted (subject) of the 
sovereigns (caused) the  capitals of the columns of 
Anton inus, whist in  the air, (to be) embossed with 
gold at her own expense. " 

The second temple, or Tem ple of the Sun,  stands on 
a platform lower than that of the Great Temple ; 
19 out of the 46 columns, each 65 feet h igh ,  remain, 
and the capitals and entablatures of th e  columns and 
the friezes round them are as exquisit,e ly  executed as 
anything in Baalbec. The portal of th e  temple claims 
one's special attention. The  door posts are monoliths, 
most richly ornamented with foliage and genii ; the 
architrave is of three stones, on the lower s ide of which 
is the figure of an eagle, the emblem of the  sun, and 
the basement, which is 100 by 70 feet, is ornamented 
most profusely. Built into the outer wall are t h ree 
stonel', the largest ever used in arch itecture. The 
temple was at  one t ime called Tril ithon, or th ree st on
ed, probably from these stupendous blocks. One 
stone measures 6 4  feet long, another 6 3  feet 8 inches, 
and a th ird 63. Each is 13 feet high and 13 feet t.hick, 
and placed in the wall at a heigh t of 20 feet above 
ground. It is still an unsolved problem how they 

were ever raised to their present pOSItion. 
At the quarries in the Lebanon Mountains, where 

doubtless these stones came from, I examined an u n

finished block which is 71 feet long and nearly 18 feet 
in thickness. The  C i rcula l' Temple, wh ich is located 
near to the modern village, is s urrounded by Corin
thian columns, is rich ly adorned by a frieze of flowers, 
and the entablature is heavily laden with elabvrate 
decoration. As I sat upvn an ornately sculptured para
pet and, quietly and alone, studied this  wilderness of 
magnificent ruins, where were di8p layed Phcen ician 

glory and power, the poetry of Grecian art, and the 
pomp of Roman pride, the transitory character of even 
the most permanent and glorions of the material was 
pictured before me as never before. 

• .  e . •  
The Chicago Academy of Sciences. 

The Chicago Academy of Sciences is now in  its  
thirty-ninth year of existence, and occupios a hand
some fireproof structure in one of Chicago's m ost 
beautiful parks. Its museum contai ns about 50,000 
specim ens i llustrat ing American natural h istory, and 
its l ibrary contains 7, 000 works of reference in over a 
dozen different languages. 

A free course of lectures by twenty - five profe�sors 
will be gi ven for four hours daily from the 15th of 
July to the·15th of August. The several subjects are : 
Anatomy, climatology, optics, geology, astronolllY, 
physics of electricity, botany, zoology, entomology, 
comparati ve anatomy, mental science, biology, physi
ology, malacology, physical geography, surgical anato
m y, physics of optics, bacteriology, ornithology, scien
tific nursing, language, Latin, German, anthropology, 
chemistry, surgical philosophy, medical chemistry, 
and hygiene and meteorology. Meteorology wil l  be 
demonstrated at the auditorium tower every Saturday 
afternoon, from 2 to 4 o'clock, by Prof. E. B. Garriott. 
Those who are interested i l l  snch a course s hould ad
dress Dean J. J. Tobias , 115 Dearborn Street, Chi
cago. 

.. . . . . 

AN International Congress of Hyd rology, C lima
tology and Geology will be held at Clermont Ferrand, 
France, from September 28 to October 6. The minis
ter of the interior of the republic has accepted the 
h onorary presidency, and the government of the 
United States has been invited to appoint dele
gates. 

© 1896 SCIENTIFIC AMERICAN, INC.



Science Note •• 
The University of Utrecht celebrated the twenty

sixth anniversary of its foundation on June 22 and the 
five follo wing days. 

A case of com plete and immediate relief from the 
effects of ivy poison ing is reported in the Medical 
World by Dr. W. L. Shanks. His patient was swol· 
len from head to foot, but in an hour after bathing in 
a solution of sod ium hyposul phite was attending to 
business as if  nothing had happened. 

Science states that the extended use of small pilot 
balloons would result in giving us much valuable in
formation as to the air currents in  and around clouds. 
T hese bal loons, wh ich are cheap, reach considerable 
alti tudes and are especial ly u seful in indicating the 
drift of the air currents  when there are no clouds in 
the sky, the direction of the lower currents when only 
the  upper currents are visible, etc. 

Observations made by M .  Perrotin on Mount 
Mounier, at an elevation of about nine thousand feet 
above the sea, have convinced h i m  that the period of 
the rotation of tho planet Venus is equal to that of her 
revolution round t h e  sun, the t ime of both bei ng two 
h undred and twenty-five days or less. The observa
tions were carried out in December of last year and 
in February, 1896. 

Sh i l l ington (Montreal Medical Journal) reports the 
case of a man thirty years of age who was exposed to 
i l luminating gas for about ten hours, and at the time 
he was found was profoundly a.sphyxiated. Artificia l 
respiration, strych nine and the farad ic brush were 
em ployed, which  caused tem porary i m provement ; but" 
the condition becoming worse, oxygen was em ployed, 
with immediate and slow improvement in all symp
toms. In all about fifteen gallons were used in the 
course of eigh t hours. The reporter,; are firmly con
vinced that i f  this remedy had not been used, their 
patient would have d ied . 

An account is giveu in the Physical Review by R. 
A. Mil l ikan of some careful tests of ligh t emitted by 
glowing solids and l iq uids, with a view to discover the 
laws of its polarization. This  phenomenon is  exhi bited 
strongly by incandescent platinum, silver, gold, and 
by molten iron and bronze ; a somewhat feebler pol
arizat ion is shown by copper, brass, lead, zinc, and 
sol id iron. The most significant result named is that 
polarization is minimum with rays emitted normally 
to the surface and maximum at a grazing emission,  
thus indicating that the vibrations take place in a plane 
at right angles to the emitting surface. Glass and por
celain also emit polarized light, but to a lesser amount; 
fl uorescent bodies d o  the same, so that evidently a 
high tem perat ure is not necessary ; and in the case of 
uranium glass it is said to be the green reflected light 
which is pola rized, aud not the blue incident light 
diffused from the surface . 

The first of the two annual conversaziones of the 
Royal Society was held on May 6, says Science. The 
exhi bits included X ray photograph s by Messrs. Swin
ton, Jackson and Sydney Rowland. Mr. F. E. Ives 
exh ibited his method of color photography and Prof. 
Mendola gave a demonstration by means of the elec
tric lantern of Prof. Lippmann's color photographs by 
the inferentiai method . Prof. Worthington showed 
photographs of the splashes produced by a falling drop 
of water taken with the electric spark, the exposure 
being less than three mi l l ionths of a second. A method 
was shown by which t wo or three thousand copies of 
a p hotograph can be printed, developed and fixed in 
an hour. The exhibits seem to have been largely in 
photography,  but in addition Prof. De war repeated 
his ex periments with l iquid air, and the new binocular 
field glasses and stereo-telescopes of Mr. Carl Zeiss 
were exhi bited. 

Novak and Sulc have examined nearly 300 sub
dances on the absorption of the Roen tgen rays by 
chemical com pounds. Their method of i nvestigation 
consisted in attaching rings of  glass to a sheet of paper I 
and placing uniform layers of the finely pulverized 
materials i n  the different rings, RO that the thickness 
of the layer was 0 '4 cm. in each case. The paper with 
the rings was then placed over a photographic plate 
wh ich was enveloped in black paper, and exposed to 
the Roen tgen rays for a period of 20 to  25 min utes. By 
com paring the photographic effect of the mys where 
the substances were interposed, the relative absorp
tions were d etermined. The authors found, says the 
American Journal of Science, that a great number of 
organic com pounds containing only cal'bon, hydrogen, 
oxygen and nitrogen are equably penetrable, and 
hence they conclude that the absorption has no rela
tion to molecular weight or th e  arrangement of the 
atoms. Organic halogen derivatives were found to 
possess much greater absorption, wh ich i ncreased with 
the n umber of  halogen atoms present. This effect in
creased with the atomic weights of the halogens, two 
atoms of bromine having a greater effeClt than six 
chlorine atoms, whi le  iodine d erivatives were entirely 
impenetrable under tho cond itions used in the experi
men ts. This i ndication of the i nfluence of elements 
of varyi ng atomic weight 1ed the authors to examine 
a series of elementary substances, all of rather low 
atomic weights. 

J c itut if ic �tUtricau. 
INEXPENSIVE X RAY APPARATUS. 

The expense of special C rookes tubes, powerful 
coils, and batteries has deterred many from entering 
this interesting field of experiment ; b ut Mr. R. McNeil, 
of this city, has recently devised apparatus in which 
an ordinary incandescent lam p is substituted for the 
C rookes tube, and an induction coil  of common form 
is made to supply electricity of sufficiently high poten
tial to prod uce the X ray phenomena. 

The lamp, w hich is a 52 volt, 16 cand le power 
Sawyer-Man lamp, is  made of German or l ime glass. 
l!'or convenience, it is mounted in an i nsulating stand
ard. The top of the lamp is covered with alu minum 

X RAY EXPERIMENT SIMPLIFIED. 

foi l, which is  connected with one term inal of the 
secondary of the  inducti<m coil ,  and the  bottom is 
connected w i t h  the other terminal of the secondary, as 
shown. The X ray proceed� from the cathode. By 
means of the fluoroscope the shadows of the bones of 
the hands and feet" also of the l imbs, may be seen, 
when they are placed between the instrument and the 
lamp. 

It has been found in this experim ent that when a 
blue fog appears in the lamp, the  vac uum is too low for 
the best results. By placing the lamp in the h ouse 
circuit for fifteen or thirty min utes the high vacuum 
is re�tored by the heat and will remain good for about 
fifteen min utes. 

The coil is  capable of  giving a th ree inch spark, and 
the X ray produced by t his simple and i nexpensive 
apparatus is sufficient for m aking radiographs. 

• • •  • 
THE DANCERS. 

We present an illustration of one of the toys of the 
year. It consists of a nickel plated box some three 
inches in diameter. In the center of the top proj ects 
the end of a spindle, and at one side is a lever. To 
operate the toy this side projecting piece is pulled out, 

of a toothed sector. Motion is transmitted to the tri
an5ular piece of tin carrying the dancers by the mag
netized spindle causing a horizontal movement, giving 
it a movement around its own axis. Curved wires and 
a spiral, one s ide of which is colored, are also provided, 
and they all move around the pin at a lively rate, pro
ducing novel effects. 

.. . . . . 
A D OlDerlc Fight at Sea. 

We were cruising in the Strait of Malacca, between 
the Nicobars and the Malay Peninsula, and had suc
ceeded i n  ki lling a full ·sized sperm w hale. He had 
been a tough customer, needing all ou r en ergies to 
cope with him ; but a well-directed bomb closed the 
negotiations j ust before s unset. As usual, h e  had 
ejected the contents of his  stomach before dying, and 
we specially noticed the immense size of some of the 
masses floatin g  about. By common consent they were 
about as large as our h atch-house, which measured 
6 X 6 X 8  feet. I must very distinctl y state that these 
ma�ses were not sq uare, but irregularly shaped masses, 
bitten or torn off in blocks from the body of some 
gigantic squid. 

The whale was secured alongside, and all hands 
sent below for a good rest prior to com mencing 
to " cut it " at daybreak. I had the watch from eight I bells  to midnight, and a t  about 11 P. M. was leaning 
over the lee rail, idly gazing seaward, where the rising 'I moon was making a broad lane of silvery light upon 
the smooth, dark waters. Presently there was a com
motion in the sea, right i n  the way of the moon, and 
I i mmedi atel y went for the night glasses to ascertain, 
i f  possi ble, the naturtl of it. In that neighborhood 
there are several active volcanoes, and at first I j udged 
the present disturbance to be one of these, sending' up 
debris from the sea bed. A very short examination 
satisfied me that the trouble, whatever it might be, 
was not of  volcanic 01' seismic origin. I called the 
captain, as in  duty bound, but he was indisposed to 
turn out for anything short of actual danger ; so the 
watch and I had the sight to ourselves. We edged 
a way a little under the light draught of wind, so as to 
draw nearer to the scene, and presentl y  were able to 
real ize its full significance. J. very large sperm whale 
was engaged in d eacJly eonfttft with a monstrous 
sq uid ,  whose far-reaching ttmtacles enveloped the 
whale's whole body. 

The livid whiteness of th ose writhing arms, which 
enlaced the cachelot like a nest of mighty serpents, 
stood out in bold relief against the black bowlderlike 
h ead of the aggressor. Presently the whale raised 
itself half out of the water, and we plainly saw the 
awful-looking head of the gigantic mollusk. At our 
distance, someth ing under a mile ,  i t  appeared about 
th e size of one of our largest oil casks, which held 336 
gallons. Like the rest of  the calmar visible ,  it was of 
a peculiar dead white, and in it gleam ed two eyes of 
inky blackness, about a foot in diameter. 

To describe the wonderful contortions of those two 
monsters, locked in a deadly embrace, is  far beyond 
my powers, but it was a never-to-be-forgotten sight.  
The utter absence of all  sound, for we were not near 
enough to hear the turmoil of the troubled sea, was 
not the least remark able feature of th is Titanic en
counter. All around the combatants, too, were 
either smaller whales or immense sharks, who were 
evidently assisting in the destruction of the great 
squid, and getting a full share of the feast. As we 
looh:ed spellbound we saw the writh ings gradually 
cease and the encircling tentacles gradually slip off 
the wh ale's bod y, which seemed to float unusually 
h igh. At last all was over, and the whole commotion 
had completely subsided, leaving no trace behind but 
an intensely strong odor as of a rocky coast at low 
tide in the full blaze of the sun. Since that night I 
h ave never h ad a doubt either as to the origin of all  
sea serpent stories or the authenticity of the old Norse 
legends of the kraken ; for who could blame a sea
man witn el'si ng such a sight, and all unaccustomed to 
the cl ose observation of whales, for reporting some 
fearsome monster with horrent mane and floating 
.. many a rood " ?--Nature. 

. .. . . .  
IT is well known that the bones are relatively opaque 

to the X rays, and that this opaeity is due to the ehemi
cal composition of the fundamental bony tissues, which 
are made up of calcium salts (phosphates, carbonates, 
and fluorides) . The question would then be a natu ral , one, whether, by introducing a salt of lime into the 

THE DANCERS. 

and one of the triangular pieces of tin to which paper 
figures are attached is placed in contact with the spin
dle in the top of the hox. The dancers then begin a 
lively waltz on the top of the box. The secret of 
operation is not at fi rst apparent, though it is evident 
that magnetism has something to do with it. On 
opening the box the mystery is solved. The spindle is 
of magnetized steel and extends through the top of the 
box, f�rming a slight projection. It  turns freely and 
carries ft. pinion and a metal disk. The pinion is  actu
ated by the projecting side piece through the medium 

veins, they could be made to leave a shadow on the 
photographic plate. The Physical In�titute at Rome 
has performed this experiment. Into the brachial 
artery of a dead body was injected a paste of sulphate 
of lime, sufficiently liquid to penetrate all the blood 
vessels, and then, after it  had h ardened, the hand was 
photographed, the Crookps tube being h el d  at a great 
dist ance, so that the shado ws would be very sharp.
Cosmos, Paris. 

AN American firm h as obtained a concession to 
build a railroad between Seoul and Chemulpo, in 
Corea. a distance of 30 miles. 
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28 j'titufifi t �mtrjtau. 
Sauces for Tobacco. 

Nearly all tobaccos are treated with sauces before 
being made up into their commercial form, says t h e  
Boston Evening Transcri pt. By this means they are 
flavored. in various ways, so as to adapt them to th e 
tastes of consumers. The tastes of consumers vary in  
different local ities, and to  make his  goods to suit i s  the  
business of  the  man ufact urer. Each m anufacturer 

Taking 82 feet as the depth at which atmospheric va- The eggs are blown through a single hole in the side 
riations of temperature cease to have any influence, not through the hole in each end, after the  usual styl; 
it was calculated that the rate of increase of tempera- with hen's eggs. A small circular hole is dril led through 
ture given by the tellts at Flenu was 10 Fah . for 53 '97 the shell, a small wire is  inserted to break up the con
feet of vertL al depth. This  result agrees closely with tents, then the blow pipe is inserted, and, with the 
that obtained some years ago by M. Cornet in  the hole down, a gentle, steady blowing insures the cleans
same district, his rate of increase being 1 0  J!'ah.  for 54 ing of the egg. 
feet, only, however, for depths  up to 1, 679 feet. • ' • • • 

has his own secret recei pts, which are handed down 
from father to son. Tastes differ, even aUlong people 
of various occu pations. Miners, for instance, want a 
very strong tob acco, w ith a scent and flavor whic h 
another c lass would not relish. O utdoor workers in 
general l i ke a stronger tobacco for sm oking and chew
ing than indoor folks. 

Prof. Prestwich'� meau, derived from English and A. New Illuminallt. Belgian mines, was 1 0 Fah. for 49 'ij feet. M. Libert 
does not, h owever, think that the law of i ncrease of 

M. Henry is a French savant of the sch ool of h ighlll' 
stud ies, who has revealed the power of sulphate oi tem perature can be corredly expressed as arithmeti- . Z InC to absorb sunlight and give it back in the dark. cal progression, but t hat the rate of increase is greater P d ou re de riz made with th is  m ineral gives a soft at greater depths. Taking the results obtained at 

Flenu with those obtained at the Grand-Buisson col-
luminosity to a fair young face. A lady cyclist dusted 

liery in the sallle field, he concludes that the rate of 
all over with this powder is in herself a lamp on a Nearly  all tobaccos, i n  fact, are doctored. Some

times it i s  done in  an i l legitimate way, for the purpose 
pitch dark nigh t. The luminous pigmen t is not liable increase down to depth s of 2. 263 feet i s  10 Fah . for 65 to be spoiled by damp, by carbolic acid or b.v any of dece ption . Ord i n arily ,  however, it is honest and or 69 feet, whi le  for depths from 2, 263 feet down to weak acid. It resists rain if un ited to some strongly even necessary. One object of it is to make the tObac- 1 3, 772 feet it is 10 Fah. for 43 feet. adhesi ve bod y. There is a house in the Rue de 'Long-co keep better. Without such treatment it would be- At a bore h ole sunk by the Wh eeling Development h c am ps where a windowless set of rooms is l ighted with come so m u ch dry leaves, the aromatic properties pass· Com pa n y, at Wheeling, W. Va. , which was 4, 500' deep it. The lady of the house receives there her friends at i n g  off. Nit.er is  added to smoking- tobacco i n  order and 4Ys " in  diameter, and which was cased to the  , , five o'clocks." The apartment seemed bathed in 

to make it bu rn well.  The  leaves intended for chewing depth of 1, 570 , the strata in n earh.· as normal cond i- I moon ight ,  the curtains are as i f studded with glow-
are stepped in l icorice or other gum, in order that the tion as possible, and dipping only 50' to the mile, the worms. th e ceiling scintillates. The furniture looks as 
plug- shall have the requisite consistency and sweetness. following results were shown : I' f r bbed ·th I h Th I f th O I' ht M . . . . . , U WI P 10SP orus. e p ay 0 IS Ig on uCl lagmous substances 1 0  smal l  q uant I t Ies are added The Illcrease of tem perature between points 1 350' c 10 ed b ' t ' t h ' . f Al dd ' , . . .  . , 0 r 0 Jec � gIves one  e Im preSSIOn 0 a m s to cIgarette tobacco, so that the partIcles may hold to- from the top and 2 236' from the top. which is very I undergro d 1 0ft  th t k th  . h I 

h 
, .  un pa ace_ en ey a e e rIC g ow-

get er and not fall out of t h e  paper wrapper. Some nearly M. Libert's intermediate distance, was about 10  I'ng tone f t h  t b d ld Th " . . , .' s 0 e opaz , ru \' an e lllera . IS pow-pIpe tobaccos are heavI ly  cb arged With perfumes by per 100'. From a point 2 236' from t he top to a point  der d es t I · t b '11" ' f d ' t h . . . : . . , '  0 no ose I s rl lancy I use III s arc or size treatmg' the III WIth essentIal OIls of rose, verbena, cltro- 3. 730 from t h e  top tbe increase in tem perature was A bl  ck d t . '" ·th I d I ' b " . a ress nmmell Wl ace IlIa e umInOUS Y It nelle,  bergamot, caSSIa, musk, and catechu. about 1-(0 0 per 100'. From a poi nt 3, 730' from the top I' S more t l b , ' t h ' 
It . t . Ian e\\ 1 c lO g. 

IS not rue t hat Cl gaI'ettes are commonly charged to the lowest point at which observations were taken, 
with opi u lll and other i nj urious drugs. However, they 4,4fl2', the increase was at the rate of trHO per 100' . In ------......... , ..... ' ..... ----'---
are flavored with essences of various plants, such as other words, from a point 135' deep to a point  2, 236' Secondary Battery Plate •• 
vani l la. cascarilla. stramon i um, coffee, valerian, and deep the increa5e of tem peratu re was about 1 0 for 100';  W. J. S. Barber Starkey sends th e followjng inter-
tpa. Occas ionally a fe w tea l eav2s are mixed with the from a point 2. 236' to a poi nt 3, 730' dee p the i ncrease esting note on secondary battery plates to the English 
tobacco. 'l'hese flavors are matters of fancy, and was at the rate of 1° for each 77' in depth ; and from Electrical Review : 
women particularly select their cigarettes with refer- the point 3, 730'deep to the point 4,462' deep the in crease " I venture to send you a little experience in case it 
ence to t hem. S�arcely a plant t hat will  yield an was at the  rate of 1° for each 58' i n  depth. The average might possibly be of an y interest . Last year, when a 
agreeable flavoring escapes employment by the manu- increase in tem perature from the poi nt 1,350' feet from set of storage cells was being m ade. the pasted plates, 
facturers of tobacco. AllIong t hose most u sed are the the surface to the point 4, 462' from the su rface was at after being dried, were, by mistake, i mmersed for 
lemon, the orange, gera nium, sassafras, t h yme, anise, the rate of about. 1° for each 75' in depth.  The ave- several hours to barden in a weak solution of sulph uric 
mint, and cinnamon. Honey and maple sugar are rage rate of  increase of tem perature at the Sperenburg acid , in which a small quantity of red ch romic acid 
util i ze'd for sweetening. A decoction of h ay is some- bore h ole. near Berl in. wh ich is 4, 170' deep, was at the powder had �een dissolved. I supposed that the plates 
times applied to smokin� tobacco. rate of 1° for each 60' in depth. At the bore hole of would be ru med, but to my surprise they sat harder 

The basis of a " sauce " ill nearl y always some spi rit- Schladabach, near Lei psic> ,  which is  5, 740' deep, it is and more q u ickly th an if they h ad been immersed in 
uous l iquor-usually rum. Sometimes wine is used . at the rate of 1° for each 68 ' in  d epth .  A comparison I ordinary di lute sulph uric acid, and tbe plates appar
Glycerine is a com mon ingredient. More or less of the results found at these different bore h oles makes ently became deeply peroxidized and assumed a dark 
molasse>: enters into the compo�ition of much plug evident t h e  fact that no positive rule for increa se of brown color. I have since been told that this result 
tobacco. T h e  ru m pre�erves t h e  tobacco, an d adds to temperat ure with depth can be adopted . -C olliery would und oubtedly take place. The plates thns treat_ 
the  flavor of the p l u g. T b e  pl ug trade for the Un ited Engineer. ed were then set up in  the usual way in the ordinary 
States navy is large, and it is req u ired by the govern- • ' . .  • dilute sulphuric acid battery solution, and are in 
ment that the tobacco furnished in this shape -for t h e  C o l I ecti n ::;  B i r d  Sk i ns . every way most satisfactory after having been in regu-
lise of  its sai lors sh all contain  no foreigu SUbstances, B. H. Warren, State Zoologist of Penllsylvania, tel ls  i lar use for some time

.
j you will know whether it is a 

except a lim i�ed per.centage of l icorice. The t�bacco in B u lletin No. 6 h o w  to col lect, sk in ,  preserve, and :a:t that the. red lead �n a lead gri� tur�s �nto peroxide 
leaves are d Ipped llltO the sauce or else sprmkled mount birds. The collector h aving, of course, a per- If lmmersed III a solutIon of chromIC aCId. 
with it. mit granted by the State in which he lives, starts out • 4 • , • 

• , .  I • after his birds with the best shotgun he can proeure. lIarvard' s  Meteorological Stati o n s. 

Death of Niaga l'a F a l l s .  Usual ly  it is a 12 gage, bnt a 16 or 20 bore is preferable, Eight Peruvian meteorological stations are main-
Fifteen h undred years ago the terrestrial movements and he should have shells loaded with shot of a size tained by the H arvard College Observatory. The 

raised the Joh nson barrier to the Erie  basill so high for anythi ng from a warbler to an eagle. An a uxil iary I princi pal one is at Arequi pa, 8, 050 feet above the sea 
that the waters of that l ake reached not merely the b urel that will shoot a 32 or 38 cali ber sh ot shell is  also and 80 m i les froUl the coast . At Mol lendo,  on th e  
level o f  Lake Mi�higa n ,  bllt  the point of  turnin g  a l l  usefu l, and a metal t u b e  five or six inch es long t o  fit 1 coast, is  another 8 5  feet above sea level ; between 
t h e  water of the upper lake� into t h e  Mississi ppi drain- into t h e  gun barrel the same as a cartrid ge, loaded I Mollendo and Arequipa is another station, La J oya, 
a ge by way of C h icago. But th e fal ls were then cut- with 22 cal i ber shot shel ls, is also u seful for small  bi rds I pla�ed in the center of a rainless, barren district. and 
ting t hrough the ridge, and when th is was accolll- l ike the warblers. Smokeless powder is best for the 1 4. 140 fpet above the sea. The most interesting stat ion 
plished, before the  ch ange of d rai nage was com pleted ,  32, 38, and 22 cal iber shel ls, because it m akes little is on the summit of the volcano EI Misti . 19, 200 feet 
the  surface of L'1ke Erie was suddenly lowered by noise to d isturb the other birds in the vicinity. above sea level, and about 10 miles northeast of Are-
many feet, and thus  the falls were re·established for To carry the specimens a good sized fish b asket is quipa. Th is  is !lOW the higb est m eteorological station 
some time long-er. best, each specimen being wrapped in paper care fully, in th e world ; it  is eq uipped with a meteorog-raph, 

Slo wly, year by y�ar, one sees the cataract wearing and great care being taken t h at t h e tail feathers are devised by Mr. S, p. Fergu�son, of  the Blue Hill  Obser
back and suggesting tbe  t i me when the river will be not broken. When several large birds are taken it is va tory, Mass. , w h ich au tomatical ly records tem pera
turned into a Ileri?'" of rapids ; hut another silent cause best to skin but the body, leavi ng the w ings, legs, and ture, pressure, humidity and wind direction and velo
i�  at work, ana one not easi ly see n-namely, the effectR \ bead whole. Of course, under such circumstances, city, and only requires winding once in threo month s. 
of t he changing of level of the earth's crust. From facts  about t h e  bird are jotted down in the note book . This obvi ates the freq uent visits from Arequipa once 
t h e  computations already referred to it was fonnd that The note book sh ould be kept. i n  ink, because a pencil necessary. The other stat ions are on flank of El Misti, 
for the first twenty-foil\' thousand years of the l i fe of · mark blurs easily. When a bird is  shot, it should be 15, 700 feet ; at Alto de los H uesos, 13, 400 feet ;  Cuzco, 
the ri ver only the Erie waters flo wed by way of the picked up by th e  legs or bi l l ,  u n less it is  a cri ppl ed between the  Eastern and Western Andes, 16, 100 feet j 
Niagara River, and for onl y eight thousand years have heron, hawk, or owl. The  woun ded birds are kil led and Santa Ana, east of the Andes, and 3,400 feet above 
all the waters of the upper lakes been feeding the by press ing the h eart from either side close to  the sea level. 
falls. If the terrest.rial movements continue as at pre·· w ings. All wounds and openi ngs are stopped with 
sent, and there appears no reason to d oubt it, for the cotton to prevent the plumage being soiled. 
continent was formerl y vastly higher than now, then To be of value, each specimen should be label ed with 
in about fi ve th ousand years the rim of th e Erie basin the name, sex , date, and locality, especiall y in the 'case 
promises to be rai sed so h igh tbat all t b e  waters of the of young birds, s ince an adult can al ways be identified . 
upper lakes will flow out by way of the Cbicag-o Canal. The name of the collector, color of the bird's eyes, and 
Th us the  d uration of Niagara Falls wi l l  have contin- contents of  its stomach may also be put on the label,  
ued about thirty-seven thousand years. But the l akes besides abbreviations ind icating adult (ad. ) .  or imma
will endure beyond the calculations of the boldest ho- ture (g. or yuv. ). and the state of plnma g-e, w hether 
rologist.-Appleton's Popular Science Monthly. nuptial (nu pt. ) or migratory. • •  Hornot " means a 

.. , • , .. yearling bird. 
U ndergl' o u n d  'l'eJDperatu res. The average coll€'ctor, man or woman, who from a 

The question of the rate of increase in temperature love of nature seeks the  fields, will  not care t o  do more 
from the surfaee of the earth down ward h as long been than skin the birds, leaving it to  some regular taxi
one on which  prom inent authorities differ, and no law dermist to m ount them. For ski nning birds and 
on the increase of temperature ex pressed in  arithmeti- blowing eggs s ix instruments are needed, namel y, a 
cal progress!on has ever been found applicable in a pair of spring forceps, an egg drill, a cartridge knife, 
universal sense, a pair of surgical scissors, a pair of stuffing forceps, 

Among the sc ientists who have recently given th is  and a blowpipe to blo w the egg�. Any taxidermist 
subject considerable thought is M. Joseph Libert, who will show how to ski n a bird far better than words can 
records observations made at Produ its colliery, Flenu, \ describe the process. Once secured, the bird skin is 
Belgium. These observations, owing to the depth of I preserved with common salt, i f  at a d istance from the 
the shaft, have been carried to a depth of 3, 772 feet. taxidermist, aEl in a camp, for instance. 

Langley's B o l o m eter. 

ProfesFor Langley's re markable instrument known 
as th e bolometer, occnpying the entire building of the 
astro ph ysical observatory attached to the Sm itbso
nian Institut ion, is pronounced by Rene Bache the 
most delicate mecban ical contrivance ever devised, in
asm uch as its " senses " are Illore acute than those of 
any human being. Outside of the building a h uge 
m achine, t h e  imide works of which are a clock work 
mechanism, pumps sunshine through a long tube into 
a dark room w here the brigh t ray passes through a 
prism ; the latter is not of glass, because glass is opaque 
to the invisible rays of the solar spectrum, but is of 
rock salt, carefully cut to a certain angle by the famous 
optician Brash ear, and, though the prism looks almost 
opaque to th e eye, it  is  as crystal to th e invisible rays 
above the violet and below the red . Thus the operator 
is  able to follow the invisible rays along th eir dark 
path, th eir presence and potency being accurately re
gistered , having for its most essential part a balance 
composed of a thread of spun glass and a tiny mirror, 
the latter attached to a piece of a dragon fly's wing. 
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JULY I I , 18<)6.J 
RECENTLY PATENTED INVEN TIONS. 

Mechanical. 

saddle particularly adapted to Boreback horses. It con· 1 to the said strap at one of its ends and to the throat 
sists of a harness saddle, comprising saddle pads, a metal latch or equivalent portion of the halter; and, turther· 
tree having slotted ends, metal plKtes secured to the I more, to provide a hitehing or leading strap having a 

WATER ELEV ATOR. - Joseph McM ur· inner side of the pads and having slot openings register. I spring attached at one of its ends to the strap, the strap 
rin, Shoshone, Ida. The object of the invention is to ing with slots through the pads, clip plates removably passing through the spring, and the spring at its opposite 
provide a new and improved water elevator or centrifu· secured to the pads, and having hook portions adapted I end being adapted for attachment to the bridle or bit, 
gal pump, which is simple and durable in construction, to pass through the several slot openings, and having I whereby the halter strav or hitching or leading strap will 
very effective in operation, and arranged to elevate the slot openings through which straps may pass, terrets not be broken when suddenly pulled upon, since, when 
water to any desired height. The invention consists of detachably secured to the tree, and a check hook reo the spring has been pulled to its full length and strength 
two or more pipes or cylinders, located one within the movably secured to the tree. the force will be exerted equally upon the entire length 
other, and adapted to revolve in opposite directions, the KEYED CITHERN. -Louis K. Dathan, of the strap, thus preserving the spring from injury. Iu 
pipes being provided with spiral blades. Brooklyn, N. Y. The iuvention relates to citherns and fact, when the spring has been pnlled out and receives 

SAW GUIDE. -W ren n y  Peake and Ed· the like, and its object is to provide a new and improved all the strain it will bear, the horse will then be pulling 

ward C . Inderlied, Rock Rift, N. Y. This invention reo musical instrument arranged for the performer to manip- directly on the whole length of the strap and spring 

lates to a guide for a cross·cut saw adapted to be ope· ulate a keyboard in order to pick the desired strings in combined. 
rated by a single person in sawing a log, and the object such a manner that any desired forte or pianissimo is PHOTOGRAPHIC S H U T T E R. - Oscar 
i s  to provide a simple device adapted to engage und ex produced. The invention consists principally of a key. Friese, Berlin, Germany. The invention relates to cer
ert a downward pressure on tt.e saw at the side of the log I board provided with keys cap.able of independent move· tain improvements in photographic shntters, adapted to 
opposite that at which the sawyer stands. In brief, the ment toward and from the strings, but connected to move be employed for regnlating the exposnre of the sensi· 
invention consists of a saw guide, comprising an anchor sidewise in unison, and each carrying a picker adapted tized film in cameras, and the object of the invention is 
plate adapted to be secured to a log, an arm curved np- to engage the corresponding string with more or less to provide a device of this character of a simple and in
ward between its ends and baving pivotal connection force, according to the position of the key6 and their expensive construction, which shaH be adapted to be 
with the anchor plate, and guide fingers on the free end pickers relatively to the strings. conveniently manipnlated, so as to produce either an 
of said arm. NEWSPAPER ADVERTISING INDEX. _ instantaneons or time exposnre, the construction being 

Ml8cella n e o us. 

George W. Leesnitzer, Washington, D. C. The adver- such that the shutter may be made of any desired size, 
tising index is designed for the use of newspapers. This so as to give the best results with any lens. The inven
device is based upon an economic idea. which, it is tion consists in a shutter having a series of pivoted 

TREMOLO ATTACHMENT FOR STRINGED claimed, will greatly enhance the value of advertising parallel strips arranged side by side. and adapted when 
MUSICAL INSTRUMENTs.-Clarence Elwood Pryor, New goods and wares. It consists of a classification of the moved to position at right anl(les to the sensitized 
York, N. Y. The object of the invention is to provide a items offered by the different advertisers. These item" surface to permit free passage of the reflected light be
new and improved tremolo auto harp attachment for are grouped under their proper headings in the columns, tween them, bnt when moved in the reverse direction to 
pianos and other stringed musical instruments which is I and the whole is provided with an index. In the fold flat against one another, so as to exclnde the light 
simple and durable in construction, very effective in crowded advertising columns of any large journal the from the lens to which the shutter is applied, and means 
operation, entirely independent of the hammers or other reader, nnder this plan, ean as readily refer to any item for actuating said strips simultaneously to open and 
parts of the action, and arranged to enable the player to as he could to a word in the dictionary. It also practi- close the shutter. 
readily throw it out of action and vary the tremolo effect, cally dispenses with the use of display headlines, thus I N KSTAND . -Rollo M. Badger, Sayre, as desired. It consists of a tremolo attachment for effecting, in many instances, a large saving to the adver- Pa. This invention relates to certain improvements in 
stringed musical instruments, comprising an eccentrically tiser. inkstands, and particularly III that class of such devices 
mounted drnm under the control of the performer, a net- d . h SAFETY ENVELOPE . - Marv Clarke, commonly known:as " pneumatic" inkstan s, wherelll t e 
ting attached to the said drum, and bodies suspended J k . . 11 
from the said netting, and adapted to move in and out New York City. 'rhis invention relates to certain im- in IS supplied from the ink reserVOlr to the we or cup 

of contact with the piano strings. provements in safety envelopes, such as are especially de- proportionately as it is used from such cup or well, and 
signed for mailing purposes, and the object of the inven. the object of the invention is to provide a device of 

SUNSHADE FOR BICYCLES. -George A. tion is to provide an envelope of a simple and inexpen- this character of a simple and inexpensive construction, 
Conklin, Blairstown, Iowa. 'l'his invention relates to sive character which shall be adapted to effectually guard which shall be adapted to be conveniently adjusted to 
certain improvements in that class of sunshades or para· against tampering with letters, etc., the envelope being regnl ate the supply of ink from the reservoir to the well. 
sols which are especially designed for use on bicycles and so constructed as to indicate at once whether it has been The invention consists in an inkstand composed of two 
similar vehicles, and the object of the invention is to pro- tampered with. It consists of an envelope having end parts, the upper part beinl( hollow and forming a reser
vide a device of this character of a simple and inexpen- flaps-a bottom flap and a sealing flap-said end flaps voir for the ink, the lower part being adapted to rest on 
sive construction which shall be adapted to be tolded and bottom flap being secured together and the bottom a supporting surface and forming a stopper for the neck 
compactly and which shall be at once light and strong flap being provided wirh a slit, the sealing flap being of the said reservoir, said lower part being provided with 
and capable of cOllvenient application and adjustment to formed at its central portion with cuts extending inward an ink well, the upper part being held in an inverted po
secure it III place. 'l'he invention consists in a sleeve from its edges, whereby a tongue is formed at the central si.tion o� the lower P?l t  or c�p, said sections bein? p.'o. 
having means for securing it in place to the frame or portion thereof, said tongue having its end even with vlded WIth pas.sages i ormed III them an� commulllcatmg 
handle bar of the bicycle or equivalent vehicle, a folding the edge of the sealinl( flap and having at its opposite between the lllk well and the re�erv01r, and controned 
parasol baving a stem slidable in said sleeve and spring sides rearwardly projecting locking ears, the edges of the by the movement of one part relatively to the other. 
retainers arranged on said stem and adapted to engage sealing flap on opposite sides of said central tongue being I CHECK STUB H OLDER. - Thomas W. 
apertures in said sleeve to hold the parasol in an elevated gummed and adapted to be sealed down on the bottom Kimball ,  New York City. This invention relates to de· 
or lowered position. flap, and said tongne being adapted, when the sealing flap I vices for holding the stubs of chccks compactly in en-

WINDOW CLEA NIN G CHAIR.-Hen ry G. is closed, to pass through the slit in the bottom flap to 'I gagement with the cover of a check book, and the object 
Wilmerling, Brooklyn, N. Y. The invention relates to br�ng said ears into engagement with the edges of the is to provide a device of simple and comparatively inex
an improvement in window cleaning chairs, aud the ob- saId slit. I pensive construction, which may be quickly and easily 
ject of the invention is to provide a chair of exceedingly SAFE ATTACHMENT. -A braham O bern. attached to a check book, and so constructed that a stub 
simple and durable construction and capable of being dorf, Jr., Centralia, Kan. The object of the invention �ay be. easily inserted nn�erneath the holder without 
expeditiously and conveniently applied to a window is to p

. 
rovide a device, in the nature of a portable attaCh- I dlsturbmg t!te st�bs prevlO.usly pla?ed underneath the 

frame and sill in such manner that the chair will be men t, which, when placed in a safe, vaul t, or strong same. The mventlOn comprlse.s a sprml( tongue adapted 
held firmly and securely in position, and furthermore to room, will, in the event of an attempt by burglars to I for removable engagement WIth the cover of a �heck 
so construct the chair that It may be adjusted to window blow open the same, cause the generation of a stitling · bo�k to e�gage the �t.ubs turned thereon, and consIsts of 
sills of different widths. In brief, the invention consists and poisonous gas which will make it impossible for a smgle pICce of reSIlient metal . 
of a base bar terminating at one end in a bracket adapted the burglar to live in the atmosphere of the same, and 

DeSlg�s. for enl(agement with the inner sill of a window, a seat thus preclude him from making away with the booty. 
DESIGN FOR A M AT FOR PICTURES.-having sliding movement on the said bar and provided 'l'he invention consists in the construction and arrange-

with a standard at Its inner end attached to its bottom ment of snch portable device, which may be hung up Augusta Wells, Berkeley, Col. The leading feature of 
and having a foot bar for enl(agement with the outer sill or detachably fixed in any safe or vault already in usc, the design comists of the border of flowers at the open-
01 a window, an arm extended outward from the foot bar, and without regard to the constrnction of the same, and ing in the mat, the edge of the mat at the said opening 
a slide on said arm for the base bar and a lock lever car- which device serves to utilize the concussion to set off following the lines of the inner edge of the border of 
ried by the sear and adapted for engagement with the or release a trigger and hammer mechanism that in turn flowers. A minor feature of the design is the said border 
said base bar. breaks the bottle, or bottles, or tubes, containing the of flowers appearing in relief. 

TROUSERS STRETCHER . - W illiam J. reagents from which the deadly gas is evolved. DESIGN FOR AN UMBRELLA STAND.--
McCoy, Santa Barbara, Cal. The invention relates to an VENETIAN BLIND ROLLER SUPPORT. Michael J. Collins, New York City. A leading feature 
improved device for stretching the legs of trousers to re- -Charles L. Miller, New York. In the ordinary method of the design resides in the stand comprisinl( the base, 
move wrinkles in the eloth and preserve correct form of of hanging Venetian blind rollers, the said rollers are the back, the top piece and the vertical spindles between 
the garment, and has for its object to provide a novel, unsupported intermediate of their ends, and it is found the base and the top piece. Another leading feature is 
simple and inexpensive device which will be adapted for that when long rollers are employed they will sag at the the continuous and pendent spindles between the base 
a convenient application, and that in pairs will, when in middle, and thus prevent an easy action of the same and and the top piece of the stand. 
position, produce a crease at the front and rear faces of the also cause the slats of the blind to curve at the center. DESIGN FOR A FRAME FOR BICYCLE 
legs of trousers to which the duplicate stretchers are ap- The object 'of the invention is to prevent these difficul· SADDLES.-WiJliam C. Smith, New York City. In gen. 
plied and remove wrinkles from other portions of the same. ties .or o�jecti"n.s ;  and, broadly stated, t.he invention I eral contour the saddlz frame is approximately oval, and 
In brief, the invention consists in a trousers stretcher, consIsts m an mtermedlate hanger or support for a I its front portion is inclined gradually forward from the 
of the combination with two stretcher bars longitudi- Venetian blind roller. In brief, it comprises a roller for ends in direction of the transverse center of the frame, 
nally slotted between their ends, of a connecting link a Venetian blind, made In sections, and a hanger plate meeting at the latter point what appears as an abbrevi
consisting of two plates having their ends projected into having a pivotal connection with a portion extended be- . ated pommel. The bottom of the frame is apparently 
the slots and pivoted to the bars, one of said plates being tween the adjacent ends of said roller sections, and dish shaped at the cheeks and is of riddled appearance. 
provided with slot openings and the other provided with having a fastening device at its upper end adapted to be In the transverse center of the body of the frame is a 
projections tQ engage in the slots, whereby the two plates engaged with a device secured to a window casmg. pear shaped opening, commencing at the cantle portion 
will be held in parallelism when adjusted. TROUSERS G UARD FOR BICYCLE RI. of the frame and leading to the representation of th3 

BICYCLE SUPPORT. -Rtuart A. Bro wn, DERS .-Robert Severs Bowman, Berwick, Pa_ The im- pommel, while the marginal surface of the exterior of 
Hubbardston, Mass. The object of the invention is to proved guard, or clasp, is designed and adapted to clamp the body of the frame, the corresponding portion of the 
provide a new and improved bicycle support which is the slack fold of the trousers leg and hold it drawn pommel projection, tOl(ether with the margin of the 
simple and durable in construction and arranged to en- smoothly without wrinkling or destroying the " crease " opening, are correspondingly bounded by a border, 
able the rider to quickly bring the support in action, to formed in the front portion of the same. The guard is which border apparently rises from the body of the 
hold the wheel in an upright position on the road or other constructed of a circular body portion for embracing the frame and IS intended to represent a flange. 
place. The invention consists principal1y of a pair of leg of the user, and a clasp or clamp proper for receiving NAPKIN RING. -J. Hasselbring, Bt'ook-
legs mounted to swing transversely on the sides of the and holding the fold of the trousers leg. Iyn, N. Y. The leading feature of the design consists in 
bicycle frame, said legs being normally folded up al(ainst Ax E J h R H H C ·t an open work ornament extending transversely of 
the sides of the frame and adapted to swing downward L .

. - O. n • enry
.
, . orner I Y. , 

P Th t I te t t ts the ring, at the outside thereof, with the ends of 
to engage their free ends with the ground on opposite \ a. e mven IOn re a s a cer am Improvemen m 
sides of the frame. axles, and has for its object to provide in part an axle of the ornament projecting beyond the edges of the 

a convenient and inexpensive construction adapted to be ring. Another feature of the design consists in the 
SAFETY POCKET. - Charlotte Melisse manufactured without requiring the axletree to be forl(ed, external allnular beads arranged at the edges of the 

Johnson, Charleston, W. Va. The object of the invention which shall at the same time be at once simple and of ring and in contact with the middle portion of the orna
iE to provide a pocket fo.r garments of all kinds which sufficient strength, and in part to provide an axle having ment to maintain an unbroken continuity of the ring in 
will prevent the accidental loss of articles contained means for conveniently and securely attaching thereto the rear of the said middle portion of the ornament. 
therein by dropping out wben stooping down or by hav- the hnb of the wheel. The invention consists in an DESIGN FOR A WEEDER. -- Rufus J. 
ing the pockets picked, and it consists in a pocket having axle having an axletree of bar iron, such, for example, Lipe, Delta, Colo. The leading feature of the design 
transversely arranged about its body portion a constrict- as is  common in the market, said axle!ree having me· consists of the zigzal( blade. the ends of which range 
ing band of elastic material1y arranged upon the exterior tallic sleeves secured to its ends and adapted to receive forwardly and terminate in upward side extensions, the 
of the pocket and held in place by retaining keepers, the wheel hubs, the said hubs and sleeves being secured bow departing rearwardly from, and disposed at, an in
which, while preventing the band from coming off alto- together by a simple attaching device. clination to the said npward extensions of the blade and 
gether, will nevertheless allow it to adjust its If along HALTER. - C h a rles H .  Allen and Harry the tang, the lines of which depart rearwardly from the 
the body of the pocket, according to the volume of con- center of the bow. 
tents of the pocket. C.  Maltby, Chicago, III. The Invention relates to an im-

provement in halters, having for its object to construct NOTE.-Copies of any of the above patents will be 
HARNESS SADDLE. -Otto F. Seyfarth , a halter from a single piece of material, and furthermore furnished by Munn & Co., for 10 cents each. Please 

New York City. The invention relates to improvements . to provide for a running noose loop and a hitching or send name of the patentee, title of invention, and date 
in harness saddles, and the object is to provide a harness ! leading strap spring controlled, the spring being attached I of this paper. 
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some answers require not a little research, and, 
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or in this department. each must take his turn. 

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

S p e c i a l  \V I'i t t c  11  l .. fU I"III U t i O Il on matters of 
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(6889) C . . F. T. asks : Ha� the SCIEN

TIFIC AMERICAN published any d ata concerning eon
struction of coils for production of X rays ? I desire to 
make a coil to gi ve 3 or 4 inch spark and would like some 
information as to best proportions and insulation. A. 
We have published very exhaustive papers on the EUb
ject of X ray work with many illustrations. In SCIEN' 

TIFIC AMERICAN, 7, 10, 12, and 14, of vol. 74, also SuP

PLEMENT, Nos. 1050, 1 054, 1055, 1056, 1057, 1058, 1065, 

and 1067; price 10 cents each by mail. We do not advise 
the making by an amateur of so large a coil, as special 
difficuWes arc involved in its construction. 

(6890) L. F. B. ask8 : In the last issue 
o f  t h e  SCIENTIFIC AMERICAN there w a s  an article o n  
" Improvements in Crookes Tnbes." Could y o u  give any 
information in regard to the size of tube, coil, and 
amount of electricity required ? Do you pnblish any 
papers on the Roentgen photography and X rays ? Can 
an armature do anything with this X ray discovery ? A. 
For papers on the Roentgen photograpby we refer you to 
our SUPPLEMENT and SCIENTIFIC AMERICAN, as in 
above query. An ordinary armature is not sufficient to 
give the requisite potential. 

(6891) P. C. T. a�ks : 1. What are the 
types o f  rotary interrupters f()r induction coils ? A. 
Rotary interrupters are built on the �cneral lines of a 
commutator. 2. Is Elihu Thomsou 's air blast for the 
same purpose as the D. McFarlan Moore method of pro
ducing interruptions in a vaeuu m ?  If not, what is it 
for? If so, which is considered best? A. Not exactly. 
Thomson's air blast simply blows out the arc. Moore's 
is used to produce a sharp break primarily, but in his 
work very delicate questions of balanee are also involved. 
His air break is described in the SCIENTIFIC AMERICAN, 
No. 9. vol. 74. 3. If ordinary induction coil (with core) 
were excited by alternating current, would the effects 
be practically the same ? A Yes. 4. S honld condenser 
be used ? A. Yes. 5. If coil was excited by say a cur
rent of 500 volts, would the secondary be of correspond
ing hIgher voltage than if excited by two cells of bat
tery ? A. Approximately. 

(6892) G. H .  asl, s  : 1. Is a field efficient 
for motor or dynamo if polar extremities and yoke are 
of soft gray iron and waist of laminated iron ? A. The 
laminated waist will. however, have a bad effect in the 
case of a dynamo in preventing self ·excitation. The 
laminations must be at right angles to the windings. Q 
A creeping vine runnlllg along and covering the outside 
walls of a house, have they a tendency towar<1 making 
these walls damp or do they make damp walls dry? A. 
This is rather an open question_ In summer im effect 
would donbtless tend to the direction of dampness by ex
cluding sunlight from the wall .  

(6893) G. O. B. asks : 1.  Can you in· 
form me where I can secure working drawings with de
scription of methods of insulating and construction, size, 
wire ratio, ete . ,  for a coil to !(ive not less than a 4 to 6 
inch spark? Either SCIENTIFIC AMERICAN S UPPLEMENT 
or some good practical book on the construction and 
operation of induction coils. I have a current of 4 am
peres at 55 volts pressnre, with which I want to operate 

© 1896 SCIENTIFIC AMERICAN, INC.
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the coil. A. We cannot refer you to such description, as 
such large coils are generally beyond the limit of an 
amateur's work. Our SUPPLEMENT, No. 160,gives a coil 
adapted to give a 1 to 1).2 inch spark. One of twice its 
linear dimensions, but wound with No. 36 wire, shonld 
give a 4 to 6 inch spark. 2. How many turns would be 
necessary to fully saturate a core 2 inches diameter, 20 
inches long, No. 14 soft iron wire, core open, magnetic 
circuit? A. Owing to the great leakage of lines of force 
almost any number of ampere turns conld be nsed on 
the core without completely saturating it. 3. Also what 
should be the ratio between primary and secondary ? I 
have never had any experience with induction coils. 
although have had in other lines, and do not just know 
where to obtain it. A. There is no fixed ratio. We ad· 
vise you not to attempt to make a coil for 4 inch spark 
until you have successfully made one such as described 
in SUPPLEMEN T, No, 100 or No. 569. 

(6894) J, C. asl, s : Assu ming 1\ green 
fruit, for instance, a lemon or green apple, can it be con
verted into a battery ? If I pin or confine in a lemon or 
any green fruit a stnp of copper and zinc abont half an 
inch apart. and connect them with a wire, same as in an 
ordinary battery, electricity will be generated. How can 
I detect by some visible experiment or proof the pre· 
sence of electricity ? A. Try touching the ends of your 
wires to a little piece of blotting paper moistened with 
potassium iodide solution ; you may get a brown stain. 
The wires should be ab?ut % inch apart. 

(6895) G. L, H. asks : I am about to 
make a large induction coil and would like your advice 
on wire ; expect to use No. 36 and wind in thin disks 
with paraffine. I want to know whether to nse double 
or single covered, cotton or silk. Si1k of course is bet4 
ter, but is so expensive. Is it enough better to pay the 
difference ? A. By winding your wire with a lathe you 
can use bare wire. In our SUPPLEMENT, No. 160, you 
will find a full description with illustrations of the con· 
struction of an induction coil. 

THE LIST OF PATENTS. 
We regret very much that we are not able to publish 

in this week's issue the index of inventions for which 
patents were granted for the week ending June 30. We 
wcrc not able to procure the list from the government 
printer at the time of going to press, because the govern. 
ment printing office is in arrearage with its work, due · to 
the fact that the money for the Patent Office work is 
exhausted. 'rhe appropriation for the new fiscal year be· 
came available, we are informed, on July 1, and we trust 
tbat hereaftcr we may be able to publish the list without 
interruption.-Ed. 
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tions. Prices are given. A copy of thiS book sent. post
paid, to any address on receipt of 25 cents in 'Stamps. 

Ch icago G��e�im�����sn!dE��ll�n� 
I
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CHAS.  A. STRELI N G E R  & CO .  
Address Box 1 2J.9, Adv. Dept. D E T R O I T , M IC H .  

rgd
sti�r

a��IAtYa I�!.",,:'s�iiag . �( O"Ortf�I\.I1'I�. 
strengtb. Catalogue sent on . f.CI .. 011 • � 
application. ESTI MATES lurnished for COMPLETE CRUSHING PLAPrTS MANUFACTURED BY We MIN ING  MACHINERY 01 every J. "!' .. NORM�N c o  . . I)Ianufacture description. 

48 AcJI�'t:o�l���n St., Gates Iron Works, Dept. C. 650 Elston Av.Chicaao,1II  -----------------------------------Wet Too l  Grinder 
It runs a n  Emery or Corundum TURBINE Wheel 14 inches in diameter and 

2 inches thick. Has no pumps to 
get out of order. Does its work 
perfectly. Is easily cleaned. "'i11 
�rind four times as fast as a grind ... 
stone. 

C. N .  C A DY, 
w .  Center Street . Canastota, N .  Y .  

T H E  " S P R I N C F I E L D "  
I ii  and 2 0  inch 

C R A N K  SHAPERS .  
Most Convenient. Simple, Strong, 
and Durabl e  Shapers in the mar
ket. Has many points of superi
ority over others. 
Sena for Circular C S. Address 
S P R I N G r i E L D  MAC H .  TOOL C O .  

SOllthern Avenue, 
Spri ngfi e l d ,  O h i o .  U. S.  A. 

Elbridge Electrical Mfg. CO. 
ELBRIDGE, N. Y. 

MANUFACTURERS OF 
• • • High Grade 

Dynamos 
and Motors 

for Light and Power. 

S Y CA M O R E  C A S E  of I ,  2 ,  3 ,  4 ,  6 ,  9 . 1 2  
Inch 'l' cln p e l ' e d  R u i eM 

Also 'cl 11 1el1 ..l\j arrow and Center Gage. P. P. until 
Sept. 1st for $4.00. �Rwyel' '1'001  C o . ,  Atbol, Mass. 

WIRE Mach i n e r! for making WI R E any art ic les from 

Automatic Wire forming machine department is in 
charge of R. C. Manville. 

Machinery for making sheet metal goods. 
THE WATERBURY rIACHINE CO. ,  

P .  O .  Box 1025.  
WATERBURY , CONN . •  U. S. A .  

FOR BICYCLE M A N U FACTU RERS 
QUINT'S 

TURRET DRILLS 
Arranged for Tapping with from two 

to twelve spindles. 
A. D. QUINT. 

4 C l i nlon St . .  Harlford, Conn .• U. S. A.  

The Bartley D i rect Run n ing Saw M i l l 
�DJ

t 
s�g�����:i W�r:;l� 
Saw Mill now on the 
market. Can be set 

up anywhere. 
Cuts all kinds of 
lumber. Entirely 
self-contained. 
No lost power. 
Hundreds in use. pr- Write for lllustratea Catalogue. 

W M .  BARTLEY & SO NS , Mfrs . ,  Bartley Stat i o n ,  N. J .  

VANDUZEN S�i"r PUMP 
THE B E S T  I N  THE WORLD.  Pumps Any Kind of Liquid. Always In Order, never Clogs nor Every Pump Gua.ranteed. SIZES.--12000 Gallons per Hour. .7 to '75 each. Addr.s. 

THE E, W, VANDUZEN CO' I  
102 t o  108 E .  Second St. ,  Cincinnati, O. 

A Boiler Feeder 
For High Pressures 

WORKS AT 1 50  TO 250 LBS. STEAM 
as eastly as 

OUR STOCK INJECTOR AT 25 TO 150 LBS. 
May we tell you about it � 

P �:NBER!I' HY I N JEC T O lt C O . ,  
D ET RO I T, llI W H .  

Buy TELEPHONES--# 
That A re Good-Not "Cheap Thing . . .. 
The difference in cost is little. We guar

antee our apparatus and guarantee our cus
tomers against l oss by patent suits. Our guar ... 
antee aud instruments are both good. 

Weslern Telephone Conslruction Co. 
250 So. CUnton Street, CHICAGO 

Largest Manufacturers of 
Telephones in the Unitea States 

T E L E P H O N E S  
for Long or Short Distance Use. Also 
Interior or Warehouse 'Telephones. Sent 
on trial to responsible parties. Sold tbou
sands durin� the last two years. every 
one a success. Dr Sena for Circular ana Testimonials. 

Ju l i uS Andrae & Sons Co.  
rIl LWAUKEE, WIS. 

ACETYLENE GAS AND CARBIDE OF 
Calcium.-Al l  about the new illuminnnt, its qual ities. 
chemistry. pressure of l iquefaction, its probable future. 
experiments performed with it. A most valuable series 
of art icle.s, giving in cf)mplete form the particulars of 
th is Rubject. A pparatus for making the gas. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 998. 
1 0 04, 1 0 07', 1 0 1 2 , 1 0 1 4, 1 0 1 5 , 1 01 6, 1 022, 
1 03 5  and I 03S. 'The most recent apparatus of sim
p le and more elaborate type described and illustrated 
in speCial acety lene Supplement No. 1 O a 1' .  Price 10 
cents each. 'ro be bad at this office and from aU news
dealers. 

THE OBER LATHES 
For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au
ger, File, Knife and Chisel Han
dles,Whiffl.etrees, Yokes, Spokes, 
Porcb Spindles, Stair Balusters. 
Table and Cbalr Legs and other 
irregular work. lIT Send for CVrcular A. 

The Ober Lathe C o . ,  ChaKrin Fall. ,  0 . ,  U . S. A .  

NEW IMPROVED 
TAPPI NQ MAC H I N E  

25,000 boles tapped per day. 
Description mailed. 

Machillf!ry and 'ro o l s .  Brass Machi n e 

H ARVEY H U BBELL,  

876 State Street 
Br idgeport, 

C o n n .  

Queen" Bui lder's Transit 
$ 1 00 

I M PRiWED TRANSITS AND LEVELS 
Graduated entirely on our large divid
Ing engines. Special award at World's 
Fair. All kinds of Enl<ineerlng, Sur
veyinl< and DraftlnQ' Instruments and 
Materials. 220 p. Illustrated Catalogue 
mailed free only if this ad. is mentioned 

QUEEN & C O . ,  Inc., 
1 0 1 1  C hestnut �t.,  Phil adelphia 

N I C K E L  

ACETYLENE 

AND 
Electro·Plati ng 

Apparatus and Material. 
THE 
& Va n W i n k l e  
Co • •  

Newark, N. J. 
136 Liberty St., N. Y. 
35 & 37 S. Canal St., 

Cbical<o. 

APPARATUS.-ACETY-
lene number of the SCIENTIFIC A M EHICAN SUPPLE
M E NT, describing. with ful l  i l l ustrations. the most 
recent. Simple. or home made and commercia) apparatus 
for .2eneratl11g" acetylene on the large and small scaJe. 
fJlhe gas as made for and used by the mICroscopist and 
student ;  i ts  use in the magic lantern. 'Ilbe new French 
table lamp making its own acetylene. Contained in 
RCIENTIFIC AM ERICAN SUPPLEMENT. No. 10a7 .  
Price 1 0  cent�. fro be  had  a t  office. 

RailwRy. - Detai l s  of construction and de�cript i f ln of 
roil ing stock of a new �ystem of portable railway which 
may be laid upon ground that bas received no special 
preparation for its reception. With 1!l I l lustrations. 
Contained in SCIENTIFIC AMF.RICAN SUPPLEMENT. No. 
1 0 1 4 .  Price 10 cents • .  To be hud at tbis office and from 
all newsdealers. 

Physical and School Apparatus 

GALVANOMETERS 
STANDARD, SINB, TANGENT, 

REFLECTINO and WIEDEnANN 

OALVANOnETERs . • • • • 
Catalogue free. E. S. Ritchie & Sons , Brookl ine,  Mass. 

COBURN ::;CL�� TRACK 
Parlor, Barn and 

Fire Door Hangers 
All Styles. 

Latest Improvements. P- Send for Book. 
Coburn Tro l l ey Track Mfg. Co.  

H o l yoke, Mass. 

CROOKES TUBES AND ROENTGEN'S 
Photography.-The new photography as performed by the use of Crookes tubes as a. source of eXCitation. All about Crookes tubes. SCIENTIFIC AM}!�HICAN SUPPLEMENT, Nos. l S I  , 1 89 ,  23S. 2 4 3 ,  �44, 7 9�,  7 9 ii ,  
9 0 3 , 980. 1 05 0 .  1 05 4 ,  1 0 � �  1 05� 1 0 5� a�0 
S C I ENTIFIC AMERICAN. Nos. 7', 8, 1 0  and ] 4, vol. 74. 'I'hese profusely ill ustrated SUPPLEMENTS contain a most exhauBtive series of articles on Crookes tubes and t�ef���r:;i�;gi:S 15;�����,

e
��t�

h
l
t
�c��;e!.����ri:i��n���� ful ly tbe experiments which so excited the world ,  and which are now again exciting attention in connect ion with Roentgen's photo�raphy. Price 10 cents each. '1'0 be had at tbis office and from all newsdealers. 

Experimental Science 

RE V ISED AND ENLARGED. 
l � O  r ages n l l d  1 1 U  �upeJ'b (j il ts a d d e d .  

• ,'" ,', money printing for Just the thing for a boliday present for any man. PRIT';-TING otbers ! Typ�·setting woman.�tudent. teacber, or anvone interested In science. 
110 YOUR OWN Save money ! Make 

" 1, easy. Printed rules. In the new matter contamed III the last editIOn Will be 85. PRESS Cor WrIte for catalo':,ue, found the SCIentific Use of the Pbonol!raph. tbe curious , (�ards. circulars, &c presses, type, ca .. ds, optical Illusion known as the Anortboscope together , . '  Press for printing et
�i£��

C
i
o
�rco with other new and intereStInlZ Optical Illusions, the: 

a small paper, $40. Meriden CUlm ! �)ptica� Pr.ojeCtiC!ll of Opaque Objects. ne� experiments ���������_�� __ ._��_'�_. In ProlectIcn, IrIdescent Glass, some pomts in Photo-

Power Presses 
and General Line of Machine 

Shop Tools. 

Hil l , Clarke & Co. 

���f�J;'s �c
El����iC�l

a
D?S£���i��, �r�lrr�

a
al8'r�

s
'Fy��·� er, Fllectrical Rocker, Electri� Chimes, · How to Color Lantern Slides, Study of the Stars, and a great deal of other new matter whICh will prove of intereflt to scientifiC readers. 840 pages. 782 fine cuts, substantially and beautifully hound. Price in cloth. by mall. $ 4 .  Half morocco, $ .. . 

prSend jor lHu(Jlratea ctTcui,QT. 
M U N N  & CO •• Pub l i shers. 1 60 Oliver St., BOSTON. Office of the SCI E N T I F I C  A M E R I C A N  16 S .  Canal S t  • •  Cblcaae. I :S61 BROADWA \" ,  N E W  YORK. ' 

© 1896 SCIENTIFIC AMERICAN, INC.



BOOKS O N  E LE CTR I C ITY A N D  MAG N ETISM 
JUST READ Y. 

E�ct�f:�Y�n��n��ri�����e���i C
E
l����Vi!�: E���fc

e
��w� 

ways, Telepbone. Electro-Deposition of Metals, Elec
trotyping, Electro-Metallurgy, and Cognate Subjects. 
32 pages. Sent free to any one in any part of the world 
who will furnish his address. 

H E N R Y C A R E Y  B A I R D  & CO. 
INDUSTRIAL PUBL 1 S H E Il S ,BOOKSELLERS & IMPORTERS 

� I  II Wal n n t  :St •• P h i l ad e l phia, Pa., U .  S. A .  

O N LY P RACT I CAL MAGAZ I N E  CAM E RA. 
S U N A R T ' S  

" VENI ,  V IO l ,  V IC I ," 
S U NART MAGAZ I N E ,  

S U NART FOLDI NGS. 
Send for Illustrated Cata

logue-2 cent stamp. 
S U N A R'I' P H O T O  CO •• ROCH ESTER, N. Y .  

'1� h e y  h a v e  a ton e that's 
nil t h e i r 0"'" . .. . .. ..  

T H E  N EW :�� t�i �t;�et 
D EP A RT U R E  �n.;'�\h� 
BELLS  �iWer:��

e
st�I�� 

and prices. Send postal for 
booklet to 'I' H to: N E \V II E
I' A It'l' U R E  U E I, I, CO.,  
� 1 0  N o r t h  Itlai ll :O; l l'eel, 
B r i s t o l ,  ( ; o n n . ,  U . �. A. 

S C I ENTIFIC AMI<.:RlCAN D Y N A M O. 
Description of a plain shnnt-wound dynamo of simple 
construction, capable of supplyin� a current of from 60 
to 75 110-volt incandescent lamp8. or of being used as a 5 h. p . motor. Tbis machine was constructed especially 
for the benefit of the readers of tbe �cinlti.fic A mericiln. 
by Mr. W. S. Bishop. of New Haven, Conn. It is de
signed to meet the wants of mechanics and amat.eurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien
tificaJly. W ith 24 ill ustrations. Contained in :-:'n ENTH'IC A;\I I': H I ( ' A " � l' p p r . E .'1 E �· T. No.  � f ; a _  Price 10  cents, To 
oe had at th is office and from all newsdealers. 

�-fOADS illTH ER BE LT' PRE S E RV E R  
����� ��:�[���I����Ti6 �'��A�D:�G�I:'.� NpE:I�;� �N��E��oW;��DEUsf 8EL1 PUNCH PRI CE so  CENfS SENHOR $ 2 P l  I f  YO V MENTION S C I E N f i fi l  A M E R I CAN J E R.HOA D S  & S O N S  MA", " S  oF TH,  RHOAD S  B E LT. fAC.TO R Y  w I Lr� I N G-ToN  D E L  2. 3 9  MARKET _T P H I LA PA 

A Handsome Book 
on Summer Travel 

The Baltimore & Ohio R. R. Co. has jnst Issned a hand
some book descri ptive of the various summer resorts, 
in the mountains and by the seaside, adjacent to Or 
reached by its system of l ines. 

It is finely printed and illustrated by a number of very 
fine cuts. Send 10 cents to CHAS. O. SCULL, General 
Passenger Agent, Baltimore, Md., for a copy. 

D u ra b l e-Eas i l y  A p p l i e d .  
'rbis roofing 1S manufactured 

from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex
posure to the weatber as coal
tar rootings do. f1r Send for 

free sample oj roof 12 years old, 
with Circular and price list to 

W A ItR E l"  C H Ecll l C A L  &0 lU I<' G .  C O . ,  Sa F n l ton Street, 
N ew Y ork, U. S. A. 

E I> G- E  T C> C> x... S 
are often nearly ruined by using a grind
stone not adapted to the work. Our 

�����r: f������d��:r:;y
v���1�y of grits IlK" Mati 'we senft you our  CatrrloQHl', 1Otl ;.ch '!I'ill gire you some information ? 

G IL\ F 'I' I I N  ,",'I' O N E C O )I I' ..\ N Y. 
No. SO River Street, GRAFTON, OHIO.  

THE F I S H E R  
Patent Steam Pump Governors 

For Steam Pumps Working under Pressure 
and the 

F I S H E R  PAT ENT GRAV ITY GOV E R N O R S  
Ii'or Steam Pumps filling elevated open tanks, 

are the most positive and durable devices 
made for the purpose. U E U t· c l :"\ G V ,\ LV I<:S,  W" Send for circulars and testimonials. 

F l :S H E It G O V E Il I\ O Il C I I  • •  
2()1 S .  1st Avenue. Marsballtown, Iowa. 

D I XO N 'S 69 1 
CYC LE  CHA I N O RAP H ITE  
105.  D I X O N  C R U C I B L E  

saves wear of chain, pre
vents rust and increases 
ease, speed and comfort. � It will pay you to 
send 10 cents for sample. 
C O . ,  J E RSEY C I T Y ,  N. J .  --"----------------dltowa.ra. Cha.inless :Bicycle. 

Tbe first man In Bny town who buys one will be . allowed an agent's discoun t and offered an agency,whereby b e gets commissions that will pay for 
his WbH01Vlli:.e'l8.781t S�����vC.��.ew!����.l 

THE PEERLESS 
STEAM COOKER 
Cooks a Whole Meal 

Over One Burner. 
on gasoline, oil, gas or common cook 
stove. The steam whistle blows when 
Cooker ne�d8 more water. N o steam 
in the bouse ! No oifensive odors! 
Burninc,scorching or overcook· 
ing impossible. Vegetables that al· 
ways lose much of their flavor and 

become watery, soggy and indigestible by bOiling, are 
made dry, light and bealthful. Meats and poultry, no 
matter bOW tougb, are made tender and palatahle. Will 
Pay for Itselfin One Season for Cannine Frnit. 
The Housekeeper's Friend ; the A«en t'. Bo
Danza. loents Wanted. eitber sex. Exclusive territory. 
-"1dr", P F. E R LESS COOKER CO., B uffalo.N.Y. 

H Y P N OT ISM �Mt
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i�; ifl %0'i!'�!:�: BQc. Prof. Anderson. S. X�. Masonic Tempie. ChiC8l!o. 

J , itutifi, �mtti,au. 3 1  

V �n� �nd
L�I!N:.,�o�le. lll:a���m� 

from bow. Latest improved and 
only 12 to 1 motor now ready for 
the market. 18 to 40 ft. launches 2, 3, 5 and 7 h.  p. No licensed en-

PROPOSALS. 
P roposals for Garbage C rematory 
Sealed proposals will be received at the City Clerk's 

Office, Wilkes-Barre, Pa., until Saturday, July 18th. 
1896, at 12 o'clock noon, for furnishing, erecting and >!;ineer or pilot required . .  Speed II�g���!�����!���:i���i� 

(ind safety guaranteed. No dan-aermfS naphtha or qasol·ine used. , 'h i MADE OF FINE CLDTH IN ALL POPULAR 
qualin Fitancl Wear to linest 

¥g:Ut'?1:��1;:s��� ��g�:��t1?�Cha pfir���o���
s
ro c�:�c�tg�: 

panied by plans. drawings and specitlcatioms. Proposals � 
Not to be lQ.undered ; when soiled re"?"erse, then discard. LUXURIOUS and BCONOMICAL. 

�, - ...=......� ------- -
ll l arine V apor Hnaine Co., J el'8CY C i t )" ,  N. J .  

��3;e:���
s
�<k';::�PE�fl:i��� &��

b
�r:r�.

r
�fi��!����� � Pa. The right is reserved to reject any and all pro-

posals. FRANK DE[THICK, City Vte'l'k. 
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�:'tb:!lif���\���� 1 .,  o r  five l.alI-. oC CuW", naming the size and style. 

r tZ'1l� N t'I �  UNnHECZ r:Mr-Sample CoUar and pair 01 Ouffs .mt /or 6 CENTS. M '21 � N I:' \:IJ 'E N G 1 u 0 11'}. � I!l I I�RiEV.E.R8.IB.LE�C�O�LL�AR�C�O�. B�o.�ton., 
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lll J ' ' 0 AN NO B O l l ��TOR T H�:�Kt: OR MANUF ACTURE OF STARCH FROM 

OR rlRL OOO�. 
N-GlN!:: �'>f'I)WEft (ZOMPANY 

GRAND R,API Os' MICH I GAN .  
(AST E R N  OffiCE. l U D l OW STATION, YONK£RS. N . Y. CATALOGU[ fREE .  

X-RAY SUPPLIES 
C R O O K E S  T U B ES 

F L U O R OS C O P E S  

Stanley's TOEPLER-HOL  TZ Machines 
Will do same work as high-frequency coil at 

O N E  Q U A R T E R  F l it S I'  C() :ST, 
With no Installation QI' Running Expenses. 

Send for des;1B
t���efy

a'r,ft���;t 
a
;gu.

prlces. They 

Tu ngstate of Calci u m  
P h otogra p h i c  Screens 

G .  A. FREI  & C O . ,  1 7  Bloomfield St. , Boston 

• O I L  TEMPERED SPRI NGS 1111 
FOR ORGANS-PIANOS·GOVERNORS·BICYCLESAM. #II . �Ij 

AGRICUlTURAL IMPLEMENT5�.SPECIAL :::. " 
5PRINGS-MADEFRDM CRUCIBLE SHEET 5TEELm .... � - � ..d  �t SABIN MACHINE co. MONTPELIER VT. to 

RUSTLESS COATINGS FOR IRON AND 
Stee l .  - Paints : of what composed, how destroyed. 
ChtS8 1tication as true pigments and inert substances. 
adul terants, etc.-By M. P. \Vood. rl'he essentials of 
�ood paint. Tbe characters that a paint should possess 
for the purpose of protectin� st.ructures from decay or 
corrosion. Natural and art ificial atllpbalt coatinj,{s. Iron 
oxide pa ints. Ziuc and lead oxides. Carbon paintl'J. 
Inert pigments. A very exhaustive and valuable paper. 
Contained in SCIE�TIF]C A M ERICA N S U PPLEMENT, 
Nos. 1 0 }  7', 1 6 1 S and 1 619.  Price 10 cents each. 
To be had at this office and from aU newsdealers. 

V O L � E Y  W. �I A SO �  &, CO. 
FRICTION PULLEYS ,  CLUTCHES ,  ana ELEVATORS 

P R O V I J ) E I\ (�E, R, I .  

l� I I , I � 
Agents Wantea. 

KLINE'S PATENT IMPROVED 
Boss Jar Holder and TOD Wrench 

Entirely new-Fits any jar. 
No more burned hands in canning 

fruit-No more broken jars whUe fill
ing-No trouble to carry hot jars
No more bad temp�r trying to open 
���-; �f :e�I

e
s���l�?r!

O 
;��

s
�J�i�= 

Will last a l ifetime. Price Wc.per set 
4 Iltvl�� � __ � r � t,()

O
· it' I ���·\t;�; ·Pa. 

V8u U S E  G R I N DSTO N E S ?  
If so, we can supply you. All sizes nl n ll l l t �d and U II I I I H I I I I I (· c I .  always 
kept in stock. Remember, we make 8 
�peciaityof selecting stones for all spe
Cial purposes. Jr' A8k tOT catalOflWl" 
TI. e  e l, EV E I,A N J) :S'l'CI � E  1:41.  

2d Floor. Wilshire, Clneland. O. 

tional" 
typewriter 
Irresp�c tive THE BEST ' of Price, • 

Ask for Catalogue " E." 
E R  CO.'1?"'Mrch Street, Phi lada. 

•... �lThe QIt�cfz\��
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leading authorities in Europe and Am
erica, It gives a continuous flow of fil

Maize. -Ry J. l{ rie�!Oer. Full detai l s  of the process. 
With one i I l u .stratIOIl . ContH i n ed in  SCIENTIFIC AMERICAN S U P P L Ii:.'U ENT, No. 1 01� .  Price 10 cents. 'j'o be 
had at this office and from aU newsdealers_ 

$73A  iU C l NTH A N D EX PEN!';ES ; exper. :  ience unnecessarYi position permanent ; self 
seller. Pease IUfg. C o . ,  CinCinnati, Ohio 

I C E  M ,,\ ( · H I � E� .  (; O J' l i lii!oi 1� II l! i ll e !il .  B .· p ,," e rM' 3 1 1 d  U u r r l e l' lii ' Il l ach i n c l' Y .  THE VILTER 
MFn. Co., �99 Clinton Street. Milwaukee, Wis. 

Sho thand bv M a 'i l Thorou!<hly taught by rer �, porters. Cata,logue and .1trst 
lesson Free. Potts hhorthand College, Williamsport, Pa. 

tered water. absolutely free from germs. I C E  _ H o n s  I� A N D  GOLD RO O IlI . - B Y  
��rn
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i
�:rr;g R G. Hatfield. With di rections .tor COTl struction Four 

cyl inder. Cylinders can be sterilized by engravings. ContaIned In SCIENT I FIC A �J E R I CA:N S U P. 
boiling In water for one hour. Send for I PL}<;M ENT, No . . ) ! f .  Price 10 cents. To ue bad at lhis 
ci��i'iU'�'1-'J[I�B 

t
�i'tTER C U .  

office ana from al l  n:',:sde-,,�e� __ _ 
4 C edar !';u'eet, New YOl'k . �� THE ORNAMENTAL IRON INDUS- TY PE W H EE L S. MODELS "'-EXPERIMENTAL WORK. SMAl.LMACH""" trv.-Descript.ion of the method of manufacturinlZ NOVELTI E S !k ETC. ftEW lDRK aTE"CIL WORKS 100 NA.SSAU aT N.'Y. 

wroullht. iron into ornamental and artistic forms. \V ith --- --. ____________ _ 9 i l lustratIOns. Contained in SCIENTIFIC A M EHIC'A N 
8 U P PLEMENT. No. 1 626. Price 10 cents. To be had 
at this office and from all newsdealers. 

{�. i a n��I��Ii��Y�i�S 
.� . Wilson 's  C o m m o n  Sense Ear Drums.  � New scientific invention, entirely different 
in construction from all other devices. Assist the deaf 
when all other devices fail, a.nd wbere medical skill bas 
given no r�lief. �afe, comfol'�able. ana invisible ; no 
wirWf I��l�� at�;��r'entll l��ltMO[�tnm��etco , IT l��,?lT��I�� i;����r �o
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ATTENTION !  INVESTORS 
F' C> R.  S .A.x...E :  

Foreign Patents-Canada, Mexico, England, Ger· 
many , Austria, Belgium, France, Italy, one of the 
most novel and useful inventions of the age. For 
further particulars address, RY ERSON D. GATES, 108 La Salle St., C H I C A G O .  I L L . ,  U . S . A. 

UETAL SURFACES 

ABSOLUTELY PREVENTED BY USING 
M A N  N 0 C I T  I N -

USED BY LEADING FIRMS. WRITE FOR SAlI'LE &: 
PAIII'IILET. OTTO GOE T ZE ,  112 BROAD ST. , N. Y. 

-.: MANUfACTURER OF ,. 14fRANKUN S,M'LES:f� 
Brass , l ro n ,Stee l & German Si lver \lOB Qllarry Street. I S e R E W S Philadelphia, .·a. 

SMALL MOTORS for All Purposes. fL:he best manufactured. Specially adapted fo 
aU kinds of ligbt work, sewing machine outfits 

. 

toys. dental drills, Jewelers' lathes, model,ll, 
etc. Send for Catalogue. T h e  J • •  ;A V I T ·.· 
i\f3.?t'�� a�.r·EI���t

ct
3;:�ral��e�

le
r2!j 

lll ltcbell :St., I' It O V I D E N CE, R. I. 

DRAU O HT I N O o r :S U R V E Y I N H t 8 1l lr h t  
b y  l I I u l l .  Earn $ 50  t o  $100 a 

month. Positions secured, 2c. stamp for cata
logue. B l ack Cor. �chool,  P ll t e l'son, N. J .  

$ Pattern Maker's Gouges, WOod-
B U C K  B R o s  workers' Chisels, Gouges. 'l'urning • ' Tools. a:rSend for Price List. CAST " STEEL BUCK BROS., Millbury, MASS. 

"---' W O O D E N  T A N K S .  
For Railroads. Mills and Manufactories. 

Builders of Steel Towers and Ta.nks, 
La. Red Cypress Wood 'l'anks a speCialty. 

,Y o 1<: . CA J . II W E J . J .  C I l  • •  
217 E .  Main Street, Louisville. Ky. 

THE EAST RIVER GAS TUNNEL : 
Notes on the Construction of.-By W. I. Aims, C.E.  De
scription of the method of condt.ructing the tunnel em-
������i�� �}�t���l��Vi�t�fh�gfti�¥YJ�:�ro��� 

o
�\�� 3 illustrations. Contained in SC IENTIFIC AMERICA N 

SUPPLE;\I ENT. No. l O':!2. Price 10 cents. To be had at 
this office and t"rom a l l  newsdealers. 

DEAF N E S S  & HEAD NO ISES C U R E D  b y  m y  Invillible Tubular Ear Cushions. Whispers he&rd. 
Warranted to help more case!! than a l l  simi lar aevict!!! 

t'. HISCOX onl���ZinB�d�:�� N�ry �Sl::�Sf�rd��!k�f ��l����FREE � . .  ( . . �e�!:!te�Ir;:!���l� 
. ' ' proved automatIc copying machine. _ 1111'" sena tor illustrated circular. • " . J O H N H. A N D ER :S U N ,  

I '" ':2 • •  9 1 0 lUonadn ock, C H I C A G U .  

A Valuable gook 

1 2 , ,!"j O O Ke c e i p h,, _ 7 0 S .�.ageJirj.  l:' rit�e $ 5 .  
Bound i n  Sheep, $f)_  Balf-"UoTocco, 56 .JO .  

Th i s  splendid work contains a careful compilation of 
the most useful Receipts and Replies given in tbe Notes 
and Queries of correspondents as publ i shed in the �c i e n  r i  H e  A m e  I'i c a  I I  during- the  past fifty years i together 
with many valuable and important additions. U ,' e J' '1'''· f' I '· t' 'J' h () l I � a l l d  selected Receipts are 
here collected ; neariy every branch of the useful ans 
beinjr represented. It is by far the most comprehensive 
volume of the kind ever placed before tbe public. 

The work may be regarded as the product of tbe �tud
ies and pract,ical experience of the ablest chemists and 
workers in all parts of tbe world ; the mformation given 
being of the higbest vaiue, arranged and condensed in 
conCIse form convenient for ready use. 

Almost every mquiry that can be tbought of. relat ing 
to formulre used in the various manufacturing indus
tries, will bere be found .answered. 

Instructions for workmg- many di:llerent processes in 
the arts are I!iven. 

Those wbo are engaged in any branch of industry 
probably will find in this book much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, reiating to the borne manufacture of 8am
pIe articles, will find In it bundreds of D?ost excellent 
sug-gestions. ar Send for Descnptlve Circuiar. 

MUNN & CO., Publishers, 
S C l E N 'l' I F I C  A iUERICA� O F F I CE, 

361 Broadway, New York. 

© 1896 SCIENTIFIC AMERICAN, INC.
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'JMbveriisements. 
O lt l) I � A R Y  R A T E S .  

( u �i d �  IJ a�e.  e a c h  � u !oi e l'ti o n  . .. , i;  cent." n l i n e  B n c li.: P n:: e .  e n d. I I I !"i e r r i o n  . .. ..  $ 1 . 0 0  n l i ll e  
I'T For some classes oj Advertisements, Special and 

fJiqher rates are required. 
'l' b e  above are cbal'g'es per agate J ine - about eight 

words per l i n e .  rrhis notice shows t b e  width of t h e  line, 
and i s  set i n  agate type. RU,Ilravi ngs may h ead aevert i sements at th e same rate per a�ate i ine. by measure� 
ment. as the l etter press Advertisements must be 
received at Publication Office as earl y as 'rh ursday 
m orn ing to appear i n  the following week's I ssue. 

) \ 

H ARTFORD Single-Tubes are the 
easiest and quickest to repair. 

That saves time and patience. But 

this point would be of EttIe worth 

apart from their strength, elasticity, 

safety and hill climbing power. The 

secret of making is ours. The tires 

are yours for any bicycle. 

I F  IT'S A HA RTFO R D  TI R E  IT'S R I Q·HT. 
OF A N Y  D E A L E R .  

THE HARTFORD RUBBER WORKS CO. 
H A RTFORD, C O N N .  

N e w  York. Philadelphia, Chicago. 

Typewriter 
____ Patent 

This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to eXjJose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff, Seamans & Benedict. 

REPAIR 
for Amateur and 'Vorkman. 

I'W' Selld jar List 2'13. 
FRED FRASSE CO. 
Warren Street,  New York 

The 
American 
Bell Telephone 
Com pany, 

125 Milk Street, 
Boston, Mass. 

This Com pany own s Letters

P atent K o .  4 6 3 , 5 6 9 ,  g ra nted 

to E m i le B e rli n e r  N oyem-
bel' 1 7 , 1 8 9 1 ,  f o r  a c o m b i n ed 
Telegraph a n d  Telep hrme, 
coyer i ng all  forms of 

M icrophone Transmitters 

or contact Telephones. 

L . .. " .. " 

J c itutific �mtricau. 
nub��rAREI:!E����ERB'��� A BEeet -"... M A R K S '  P AT E N T  A RT I F I C I A L  L I M B S ,  
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plied to the U. S. and other governments. Large illus. book and jormula jor selj measurement, free. 

A. A. MARK S ,  70 1 Broadway, N E W  Y O RK C I T Y .  

AGENTS WANTED Fo�FINETOOlS IN EVERYSHOP. 
" CAT:t�T���R (l.H.BESLY & (;0: AND AGENCY. CH ICAGO, I LL.U.S.A.-

For years Patton's Paint 
neither fades nor peels 

under the action of sun and 
rain. Whether you're going 

to renew a cellar door or 
paint a mansion , use 

tto n' Sci���dPain 
most durable and economical paint ,1.50 per gallon.  Freight paid to any R. R.  Ilta

tion east of Denver. A booklet "How to In
crease the size ot your Home (with paint)" 

free for the asking. or 18 actual combina.
tions of proper house coloring for four 20. 

stamps or fiee from our a.gents. 

JAS. E. PATTON CO., Milwaukee, W Is., U. S. A. 

Gas and Gaso l ine  Stationary E ngines � GASO L I N E  TRACT I O N  E N G I N E S  

C O M B I N E D  E N G I N E S  & P U M PS 

. .-.... . U
GAS

S
O

E
L InN E  :��T�:�: E N G I NES 

. , .  _ .  By Any O ne 
__ , .==-:::> For Any Pu rpose 

C H AR T E R  GAS E N G I N E  CO.,  P.  0,  Box 1 48 ,  Ste r l i ng , I I I .  

P R E ISTMAN S A F ETY O I L  " A  thOTO'Ughl-y sMcccssfnl ClJrnmC'l'ci.a.l Dn .. 
gine usi-ng a Safe Oil."-(I�raDklin Institute 

No Extra Insurance, No 
Steam, No Gas. No Gasoline. 
Reliable, Safe, Economical. 
and CODvenient. ClJosen by 
Nine Government s. Used for 
nearly every purpose. 
P R E I S T M A N  & C O "  I ncorp 'd .  .,30 B o ur s e  U l dg. , l' lI l I.A lJ E L P H I A ,  

i n teresti n g  history o f  t h e  cycle from i t s  origin II p  t o  t h e  
p r e s e n t  time.  'r h e  first cran k.dri ven bicycle.  'l' h e  . �  bone.s h aker 1 1  and i t s  su cceSbors. fl'h e  tricycle. T h e  
modern w h e e l .  Cycle b u i l d i n g  a science. POints of i m
pro v e m e n t .  T h e  p n eu mat i c  t i re. A hand and foot c y c l e .  
With 9 illustrations. Contained in SCIENTIFIC A M ERI
C A N  S U P P L E ;1J E NT, No. l O t  '.! .  Price 10 cents. To be 
bad at this office and from aU newsdealers. 

The . . .  

Premo Camera 
* 

now ready 
* 

R O C H ESTER O PTICAL C O . ,  R ochest e r ,  N .  Y. 

Patent Improved LUb�i�!i i ng Fifth Wheel 
F U R  A L L  V EII I C L m-;.  

U s e d  and indorsed by leading car
riage buil ders. Lower balf is com
posed of wrought iron. Upper half 
of fine hro11ze, i n  which a series of 
pocket::: axe set,  filled with a com
pound of gI'aphite under high pres
sure. Absolutely self- l u bricating. 
'V�:��;actl�r1��rr�lerl���g�l��s !!�������, (rli�{ipgii'I��j! 
L U U H I C A T I N G  C O ., Box S, B O ll n t!  B .' o o k ,  N. J . 

At a P · BICYCles, W 3tches GUllS, Buggies H� 'rneBs, 
S;:owmg ,tachinell Org:ms. Pbnos S"'Je�,Tools rIP 0 Scales of all v'lCieties and 1 00U other articles lJ U Li�tB free. CHICAGO SCALE C o , ChIC:lgO 1 1 1 .  

����e Bicycles 
S h i pped anywhere C. O. D" at lowest 

wholesale prices. $100 'Oakwood' for$57 .60 $SS 'Arlington' " $45.00 $66 " U $31.60 $20 Bleyde U $10.15 
Lfttest models, fully guaranteed; pneumatic tires; weight 17� to 30 lbs . ; all styles and prices. Large illulltrated cg,laJogue free. Cash BuyerS'Union,162 W. VanBurenSt. 6 1 3 1  Chicago 

Better than 

M o st B i c y c l e s . 
The public Is. wise in values. It Judges 

merit shrewd ly.  Bicycles of unknown 
worth will not sell at $ l O O-the Colum-
bia prlce. We might Just as well offer 
Hartford Bicycles at $ 1 0 0, instead of 
$ 7 0, $ 6 5 , $ 5 0 , and $ 4 5 .  Yet the 

$50 Hartford 
is a better bicycle than m a n y  o f  t h e  ma

chines l isting at $ 1 00. One h undred 
dollars is the right price for the un
equalled , unapproached COL U IlI B I A .  
Fifty dol lars i s  less than the right price 

for Pattern 3 or 4 Hartford. Our prices 

are the same to all.  You know what you 
are b u y i n g .  

Visit th e nearest Columbia agent or 
send two 2-cent stamps for Catalogue. 

POPE MFG. CO. 
General Offices and Factories, Hartford. Conn. 

THE CYCLE SADDLE 

for Ladies' use. Broad and com fortable, and guaran
teed to hold its sbape.  )!lost sensible and serviceabl e  
Saddle In t h e  market. T w enty years' experience i n  
working leat h e r  e n a b l e s  us to milke good t h i s  cJai ru .  A L L �'l' Y L J<: ,",  f a: 1\ 'r L E IU E N ' ,",  � A J) J) L }: ,",  
al so, A s k  for t b e  (� I f  your dealer will n ot sup
ply you , we will  send, prepaid, on receipt of pfl ce : 
Ladies', $4.00 ; Gentl emen 's, $3.50. F'urnished with 
clip for T or L seat post. 

T H E  D U G U I D  SADDLERY C O , .  Syracuse , N, Y .  

F�"'K"R'("M"�'�"' ' ' 'c�'�ii;'t';'�''i l iStorm Suit. \\\ I 
� Cape a n d  Legg i ngs.  . •  h� � 
� Weight 24 oz. 'rakes u p  " , � � little room w h e n  not in URe. , � � Put on in a minute. Hand \ \ � � loops keep Cape over handle :; E bar. A sk J,O!lir d("aler, or � � we will mail them post- � § paid on receipt oj price, � 
I $ 3 .50.  I � Sold separately , \ � � Cape • • • •  $ 2 . 0 0  • � P a i r  Legg i n g s ,  2 . 0 0  § ___ Send jer circu.lar . .  K.' 
_ A 'II ids 1I-! ;  ' l ted. 
� C L E. V E  & K R I M ,  
� 4 9  S u m m e r  St" Bost o n  � M a kers o f  F i ne·  M ackintoshes.  
�1 1 1 1 1 ' l l l l l l l l l l l l l ln l l l I I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ' 1 ' 1 1 1 1 1 1 1 1 1 ' 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1j 
l\J A N U FA C 'l' U RE U F  BICY CLES, -A 
v e r y  compre h e n s i v e  art i e l e  j! l v i n j!  t h e  d eta i l s  o f  con·· 
struction of every part of t h e s e  v e ll i c l e �:i.  W i t h  15 en
grav i n ;!s. C O n ta i l l ed i n  8 C I l�N T I F IC A ,'\l l'-:: I U C A :-J  8 P I.'
I'LE:'oI l!; N T ,  No. H O � .  Pl ' lce 10 cents. To be had at t h l b  
office a n d  from a l l  newsdeal ers. 

(tynR/pH 
S t e r e o p t i c o n s ,  Magic  Lan

t e r n s  a n d  Accessories.  
Trir,Ze Stere()ptIc()n for Project.· 

ing lTIew,s ill. N a('ltraJ C()�()rs. 
Slides for P rOjectIOn tll 

Natural Colors. X R AY -
LANTE R N  S LI D ES 

and other novelties. Self ('c'nt t" I'i,ag Afe Electric ];'ocu.'ling Lmnps jffr Theatres. Photo-
Enqral'crs. etc. 

.J . B. C O LT & C O .  115-1 !7 Nas.au St. t New York and 5g �'ifth Ave., \ 
SentZ for Catalogue. 

AGENCIES. lR9 La Sal l e  S t" C h i cago, Ill ·  lin Post St.,  �an Francisco.Cal. :i0 Bromfield St., Boston, Mass .  38-39 So. 'r e n t h  St" P h i l a . ,  P a .  
4 1 5  N. Broadway, s t .  Louis,Mo. 
126 Erie Co, Bank Bldg . •  

Butfalo, N. Y. 
A t l anta. Ga. 

The $5 .00 
POCKET KODAK 

EASTMAN KODAK co., Sample photo and booklet for two 2-cent stamps. RO C H E ST E R .  N. Y. 

J ESSO P'S S T E E LTHa\'�\RY 
FOR T O O L S,. S AW S  E TC, W� .J E S SOP .5. S O N S  �g 91 JOHN 5T. "';:W YORK 

��, $ never was put on anything that wasn't first-class. i 
'l'hat name b as stood for simple, plain, unvar
nished integrity, and hence it i s  put On the . . .  $ . .  H U � ·L�t�

ca
�!

.
C L E S  

���� 
T H E  = • 

iI'F' E ,...·l' A IH , I ,... U E J) I S " ., .  
T h e  M ost Popu lar S c i e nt ific  Paper i n  the World 

O n l y $ 3 . 0 41 a Y e ar, I n c l n di n g  I' o o t a l/ e .  

\V e e ld y - - 5 2  N n m b e t's a Y e ar. 

'r h i !'i  "' i d e ) y  c i l' c ll l a t l' d  and splendidly i l lustrated 
pape t· i s  publisbed weekl y. Every n u m ber contains six
teen pages of useful information and a large number of 
original engravings of new inventions and di scoveries, 
representing' Engineering Works, St.eam Machinery, 
New Inventions, NoveltlCs in Mech aniCS, .Manufactures, 
Cb emi stry , W,lectricity /i'el egrapb y, Photograp b y, A rchi
tecture, Agri culture. Horticulture. Natural History, 
etc. Complete list of Patents each week. 

'l' e l' l I I � o f  S n b !!ii c l' i p t i n l l . � One copy of the SeIEN-i T H ' I C  Al\J ERICA N wiIJ be sent for one year � 52 numbers
postage prepaid, to any subs criber in the United States, 
Canada, or Mexico, on receipt of 'I' h r e e  B o l l a r ,", by 
the publ ishers j six months, $1.50 ; thrtle months, $1.01), 

C I  I I  h "' ,  -- Special rates for several names, and to Post
m asters. Write for particulars. 

rrh e  safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully p l aced inside 
of enveLopes, securely sealed, and cnrrectl y addressed, 
seldom goes astray, but i s  at t h e  sender's risk. Ad dress 
all letters and m ake al J orders. drafts. etc . •  payabl e to 

M LJ N N  &; CO .• : Hn B r o a d w a y ,  :\ c w  Y o ri, . 

--@ --Jdttltitit �nttritatl JU1J1Jltntent 
This i s  a separate an d distinct publication from THE 

S C l E N 'l' JlI' I C  A M E U I C A x,  but is uniform therewith in 
size. every number containing sixteen large pages f ull 
o f  engravi ngs, m any of w n i c b.  are taken frOlD foreign 
papers ane accompanied with translated d escriptions. 
rl'l1 }: Scn;:\"'rl F I C  A M E H I CAN SUPPL E M ,KNT is p n bl i shed 
weekly. and incl udes a very wide range of contents. It 
preser..ts t h e  most. recent papers b y  emi nent writers in 
all  t h e  principal departments of Science and the Useful 
A rt.s, embracing Biology. Geology. Mineralogy, Natural 
H istory, Geography Arch reoloay. Astronomy, Chemis
try, El ectri City, Light, Heat, l\lecbanical Engineering, 
Steam and Railway EIH!ineeri [1g, Mining, Ship Building, 
�larinp- Engineering, Photograph y, Technology. Manu
facturinJ;! Ind ustries, Sanitary Bjngineering-, Agriculture, 
Horticulture, Domestic Ecunomy. Riography. Medicine. 
etc. A vast amount of fresh and valuable information 
obtainable in no olher publication. 

The nwst important Engineering Works, Mechanisms, 
and Man ufactures at home and abroad are illustrated 
and described in the SUPPLEM E NT. 

Price for the S U P P L E11 ENT. for the United S t ates, 
Canada, an d M exico. $5.00 a year ; or one copy of the 
SCIENTIFIC AlU .EHICA N and one copy of the SUPPLE

M � NT. both matJed for one year to one address for $7.00. 
Single eopics, 10 cents. A dd ress and remit by postal 
order, express m oney order, or check, 

iU V N N  & C O . ,  3 6 1  B r o a d w a y, New Y O )'k, 
--@--

�ni1c1 i llg  �(l i t iO ll .  
THB Scn�NTH'IC A IU EH.ICAN BUILDDHj E D I 'I'lON is 

t S:::;U t;d :lJ o n th l y. $2.60 a year. Sin:�le copies, 2;") cputs. 
Th irty · t w o  large quarto pages. form ing a l arge and 
splendid .\l aga.zine of Architecture. rich l y  a dorned with 
elegant plates and Jther tine engravings ; i l lustrating tbe 
m ost mtercsting exampl es o� mod ern Architectural 
Constru l�ti 0n and allIed subjects. 

A speclal f eature is the presen t ation in each number 
of a variety o f  the lat.est and best plans for private resi. 
dencet:. city and country, including those of very mod
erate cost as well as the more expensive. Drawings in 
perspectiv e  and in color are given, together with Floor 
Plans. Descri ptions, Locations, Estimated Cost, etc. 

Tbe el egancp and �b eapness of this magnificent work 
have won for it the L a l' :.: e � t  t: i l'c u i u t i o n  of any 
Archi tectural publi cation in th e world. Sold by al l  
newsdealers. $2.50 a year.  Remit to 

iU L' N N  &:: CO • •  3 fi.1 B r o a d w a y ,  N e lv Y o rh: . 

---@ ---
1;rvt)rt �(litiOlt 

of the SCIENTIFIC A M E RICAN, with which is incor
'porated I i  LA A M E H I C A  C I E N T I FH'A E INDUSTRIAL," 

or Spanish edition of the SCI,KN T I FIC A i\U ; R J CAN i s  pub
I i s h "d monthly. and IH  un iform in size and typograph y  
w i t h  t h e  SC LE.N'lTlnc Al\n � H l cAN.  Every num her con
tains about 50 pages, profusely illustrated. It is the finest 
scientific, industrial ex port paper publis.hed. It circu
lates throllghout Cuba, t b e  West Indies, Mexico, Cen
tral and South Ameri0a, 8pain and S panish possessions 
-wh erever the Spam s b  language IS spoken. THE S C I 
ENTI F I C  Aill 1U{ l CAN E X PORT EDIT l O N  b as a large 
guaranteed circulation in all commercial places t hrough
out the 'U)Orld.. $3.00 a year, postpaid, to any part o! the 
world. S i ngle copies, 25 cents. 

� Manufacturers and others who desire to secure 
foreign tracte may b�ve l arge and handscmely displayed 
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