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CONGRESS AND THE INTERNATIONAL PATENT 

CONVENTION. 

The SCIENTIFIC AMERICAN has published from time 
to time notes upon the International Convention for 
the Protection of Industrial Property. This somewhat 
iengthy title designates a set of international patent 
statutes, as they Illay be termed, which, as the result 
of exhaustive debate in several congresses of represen
tatives of different nations, were formulated and pub
lished at Paris on March 20, 1883. Under existing con
ditions of rapid ocean transit and intercommunication 
by mail and cable, international agreements affecting 
trade and business become more essential than ever in 
the conduct of human affairs. The rapid disappear
ance of characteristic national peculiarities, a disap
pearance due to the rapid intercommunication of 
modern days, is a step in the reduction of the human 
race to one level of Illanners and customs and in the 
minimizing of nations. Sooner or later the world may 
be one country. International relations are now so 
intimate that assimilation of the laws of different coun
tries is of increasing importance. 

'While our patent statutes have always provided for 
the influence of foreign pUblication upon priority, the 
convention of 1883 llIarked the first real effort to place 
patents upon an international basis. This alone is 
enough to give great importance to the convention. It 
was characterized by the utmost conservatism, the rep
resentatives of the different nations watching vigilantly 
for anything which might affect the inventors of their 
respective countries. After the convention had heen 
formulated, it remained for the different countries to 
ratify it. Great Britain, France, Belgium, Spain, Italy 
and other countries have done so. Germany has not 
joined it. The United States joined the convention, 
and this fact was announced by a presidential procla
mation on June 11, 1887. But this, it is held, is insuffi
cient, the Attorney-General of the United States, W. H. 
H. Miller, in an opinion rendered April 5, 1889, holding 
that legislation was required to make the treaty 
binding. 

. 

Thus it has come to pass that while the patentees of 
the United States in their dealings with the patent 
offices of countries of the convention receive a direct 
benefit from it, and while their applications for foreign 
patents are numerous enough to justify the United 
States in maintaining to the best of its ability the terms 
of the agreement, the element of reciprocity is lacking for 
want of legislative action. The grounds for the Attor
ney-Genera)'s adverse view are very fully stated in his 
opinion, with citations from authorities. He holds that 
there is a class of treaties which under federal law do 
not become binding without legislation. As the Con
stitution prescribes that the legislative power over 
patents shall be vested in Congress, and as the conven
tion is in the nature of a contract, the treaty must be 
ratified by legislation to be valid. The exercise of 
powers committed by the Constitution to the houses of 
Congress being involved in the convention, the simple 
proclamation of the President is insufficient to give it 
force. 

Under existing practice, foreign patents can be taken 
out without reference to the convention, and the 

majority of foreign applications are so presented. The 

practice of the Un�ted States Patent Office is, for

tunately,. such as to make it very easy to do this. After 

a patent has been allowed by the United States Com

missioner of Patents, it is held for issue until the pay

ment of the final fee, and on the payment of that final 

fee the patent is promptly issued. Thus the solicitor 

can fix exactly the date of the issue, the process being 

still further simplified by the fact that all patents are 

issued on Tuesdays. Thus, in current practice, after 

the United States application has been prepared, for

warded, prosecuted and granted, but not issued, then 

the foreign patents are arranged to be applied for on 

the day of the issue of the American patent. This 

arrangement insures several things. It brings about 

a synchronism of dates of many foreign patents, which 

is at least a convenience; it also prevent>! any foreign 

patent from issuing before the American patent is 

issued, thereby securing the full term of seventeen 

years for the United States patent, which in this case 

will not be limited by any foreign patent. 
By the terms of the con vention there is a six and seven 

months period allowed, which sometimes is of great 

advantage; that is, a patent can be applied for in 

one country, and if within six months, or for countries 

bevond the sea, seven months, an application is made 

in 
"
another country for the same invention, the date of 

that application is practically set back to the date of 

the parent application. There are various cases in 

which this might be available. Thus a person might 

apply for an American patent and it might issue within 

two or three months after the time of the application. 

The inventor then would have four or five months 

within which to maKe his foreign application, and it 

would have the same effect as if dated back to the date 

of his United States application. 

In practice this seven months term of priority, as it 

is termed, is frequently made use of, notably between 

America and England, but it is obvious that it must 

operate only in our favor. It is only recently, in inter-
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ference proceedings in Washington, that a case came 
up in which the foreign inventor was estopped from 
taking advantage of the convention under the decision 
of the Attorney-General of April 5, 1889, which we have 
already cited and explained. 

The convention affects the right of importation of 
patented articles. Under its provisions the importa
tion of patented articles from abroad into any country 
where a patent for the same has been issued, does not 
involve forfeiture of the patent. This provision does 
not affect the obligation to manufacture where such is 
required under the laws of the country in question, but 
it avoids the radical measure of forfeiture of the pat
ent. This forfeiture is provided for by the French pat

ent law among others. 
It will be of great service to the inventors of America 

if Congress would take the necessary steps and make 
the convention valid for America. Already complaints 
are being received from abroad of this inaction. Un
questionably the United States government has failed 
to make the Union available to foreign applicants, 
while citizens of the United States receive the benefits 
of the convention in other countries. The idea of the 
Union was to establish reciprocity, and this should 
be done. It has been thought that the British Privy 
Council might issue an order to no longer grant to the 
citizens of this country the privileges of the convention 
in England. There is no question that when the terms of 
the convention were formally made known, the general 
belief was that every country would ratify the terms, and 
the general desire of those interested was that they 
should be so ratified. The interests of America were 
very carefully safeguarded by its representative, and it 
seems desirable that the convention should be made 
valid here. It took a great deal of work, time and 
thought to bring about the formulating of the terms of 
the convention; Illany conflicting interests had to be 
considered, and all had to be done with due reference 
to the patent statutes in different countries. This 
was so thoroughly done that little or no complaint can 
be made by any of the interested parties, and it would 
seem a pity to let the result of so much labor and 
thought go ungathered. 

The proper committees in Congress should certainly 
take the matter into consideration, and it would be 
well for the inventors of America, and it would con
tribute to the dignity of the country, to take definite 
action in approving and accepting the terms of the 
convention. As it now stands it does not seem very 
dignified in the United States to accept from other 
countries the privileges of the convention as a favor 
which under competent legal advice we are unable to 
reciprocate. It does not I:!eem possible that Congress 
would be indisposed to reciprocate; it would seem to 
be a case of neglect, not of opposition. 

• 1 •• • 

THE ANNUAL BICYCLE EXHmITION AT THE GRAND 
CENTRAL PALACE, NEW YORK. 

In every annual bicycle exhibition of late years the 
prediction has been made that the bicycle has reached 
its full organic development, and that future exhibi
tions will show but little change except ir(the matter of 
details. The first impression made upon a visitor to 
the great exhibition recently held at the Grand Cen
tral Palace, New York, is that there has been less 
visible change in the bicycle during the past twelve 
months than in any year that preceded; and the con
viction deepens that the present diamond frame, ball
bearing, chain-driven, wood-rimmed, pneumatic ma
chine is destined to remain as the permanent type of 
the modern bicycle. 

This conviction is strengthened by the fact that the 
present exhibition is remarkably free from what might 
be called the" freak" bicycle. Inventive genius, which 
a few years ago was making persevering efforts to de
vise a bicycle that should differ in its organic construc
tion from the type which was rapidly gaining exclusive 
control of the field, has now directed its attention to the 
beautifying of its external appearance and the perfect
ing of its mechanical details. 

Commencing with the frame, it is noticeable that the 
tubing is slightly larger, an inch and an eighth and an 
inch and a quarter being common. Nearly fifty per 
cent of the high grade wheels have D tubing for the 
rear forks, and a few use tubing of an oval section, 
both being adopted with a view to reducing the tread, 
which has been brought down to about four and a half 
inches in many of the wheels. A noticeable feature 
that adds greatly to the symmetrical appearance of 
the wheels is the use of the oval shaped tubular crown 
on the fork in place of the square pattern. The crank 
hanger is lower than last year, some makers dropping 
it as much as three inches below the level of the 
hubs. 

There has been an all round advance in the construc· 
tion of the bearings. Balls are slightly larger, and the 
rider who has more than his share of "nerves" will ap
preciate the introduction of ball retainers, which en
able each set of balls to be removed with its own cup, 
and prevent the possibility of their being lost during a 
general clean-up of the machine. Much ingenuity is 
shown in the effort to produce a dust-proof bearing and 
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the felt washer is freely used. Two or three novelties 
in ball bearings which are meritorious are mentioned 
elsewhere in this issue. 

The good old method of attaching the crank to the 
crank-shaft by means of a plain key is conspicuous by 
its absence. It has been thrown aside, not because it 
was unmechanical , but because it was so difficult to re
move, especially by unskilled hands. The most com
mon device is some modification of the jointed crank
shaft, in which the crank is formed in one piece with 
the shaft, the latter being spliced in the center by some 
form of interlocking device. In some cases the crank
shaft and one crank are formed in one piece, and a very 
few machines have the two cranks and the shaft in one 
continuous forging. Almost all of these devices allow 
the crank shaft to be removed without disturbing the 
bearings. 

Despite the many promises regarding the cha.inless 
bicycle· made early in the year by prominent manufac
turers, there is nothing to show that it is likely to re
place the chain and sprocket machine. One leading 
maker exhibits a bevel gear wheel which is about the 
same weight as the standard machine and has the com
pact appearance and the dust proof qualities which are 
the chief recommendation of this type of wheel. There 
ate a few other chainless wheels of various patterns and 
excellence ; but it is evident that we shall have to wait 
at least another year before there will be many of them 
seen upon the road. The large sprockets which have 
been in favor in England are making their appearance 
in this country, and as the mechanical grounds on 
which they have been introduced are sound and prac
tical, they have probably come to stay. The large 
sprockets reduce the tension in the chain and lessen 
the strain upon the bearings and the frame. There is 
noticeable a tendency to raise the gear of this year's 
wheel, the change being compensated by lengthening 
the cranks from six and a half to seven inches. By this 
combination it is possible to reduce the rapidity of the 
pedal action and yet maintain the same tractive effort 
in the wheel. In general it may be said that the gear 
of the roadster has been raised from the 68 and 72 of 
last year to from 72 to 76 for 1897. There are several 
two-speed devices shown, most of which operate on the 
rear wheel. For the weaker riders who wish to ride 
the hills in a cross country run, the two-gear bicycle is 
an excel lent device, and it is safe to say that it has 
come to stay. Before leaving the question of driving 
gear, it should be mentioned that several devices of 
considerable merit are shown which seek to overcome 
the sliding friction between the chain and the teeth of 
the sprockets. In some cases the rollers are on the 
chain, in others on the sprocket. Closely allied to 
these devices are the gear cases which are shown in two 
or three .designs at this year's exhibition. Except on 
the ground of appearance and weight, the gear case 
has everything to recommend it, and it is quite possible 
that it will grow in favor as its merits are appreciated. 
To take such elaborate care to protect the other 
wearing parts of a machine and yet allow the most im
portant parts of the driving mechanism to grind 
themselves to pieces in a sticky mixture of oil and mud 
is, to say the least, a strange inconsistency. At the 
same time the gear case widens the tread, adds to the 
weight and destroys the symmetry of the machine-and 
this is sufficient to kill its chauces of adoption, at 
least for the present. 

The wooden rim reigns supreme, and one well known 
fit'm, which last year made a specialty of aluminum 
dms, is offering wood rims as an optional alternative on 
its high grade wheels. Great ingenuity is shown in 
devices for preventing the warping and splitting of the 
I'im-a defect which now seems to be fairly overcome. 

'I'here is no advance so marked as that shown in the 
production of a comfortable saddle. From the days of 
the primitive "bone shaker" the saddle has been the 
most faulty element in the make-up of a bicycle ; but 
to-day the problem has been solved by designing the 
seat on so-called hygienic principles, and it is not the 
fault of the market if the 1897 rider does not sit his ma
chine in comfort. 

The single tube pneumatic tire is apparently destined 
to become the predominant type, though the well 
known double tube variety is still used by several of 
the leading makers. 

In the matter of general attachments there is shown 
an infinite variety of bells, brakes, lamps and cyclo
meters of handsome design, and all the etc€'tera that 
go to make up the equipment of the 1897 wheelman. 

THE LATE RICHARD POPE. 

The death of Richard Pope, Esq. ,  Deputy Commis
sioner of Patents of the Dominion of Canada, took 
place on February 2. Mr. Pope was in the seventieth 
year of his age. He was born in Toronto and was ad
mitted to the bar of Lower Canada in 1855. He de
voted great attention to the mineral and other resources 
of Canada, publishing important books and reports 
upon the subject. In 1872 Mr. Pope was transferred to 
the Federal DEpartment of Public Works. For nearly 
a quarter of a century he. has been a resident of the 
federal capital of Canada. He was private secretary 
to Sir Hector L. Langevin in 1873, was clerk of the 
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Crown in Chancery, and in 1888 he became Deputy 
Commissioner of Patents. 

The administration of the various public offices 
which he enjoyed shows an honest, active, painstaking 
public officer. In private life he was hospitable and 
considerate. A large circle of friends will warmly 
sympathize with Mrs. Pope and family in this hour of 
sad bereavement. 

• • • 
A NEW BUSINESS-PATENT SHARKS. 

Recently a new business has grown up. Patent 
lawyers are advertising extensively that they will give 
hints to inventors, and not only secure patents for 
them, but place their devices on the market. Thf>re 
are about a dozen sueh firms in this city, and all are 
doing a rushing business. Presently some of them will 
be in the penitentiary. They are not all dealing on 
the square. 

An acquaintance of mine in the West asked me by 
letter to investigate a certain firm for him. It had se
cured a patent on his invention, and was trying to sell 
it, as he thought, without letting him in for his rights. 
I visited the gentlemen,  and, introducing myself as a 
merchant, asked if they had such and such inventions, 
at last mentioning tha.t of the Westerner. Yes, they 
had his patent, but it was not possible just then to get 
at the papers. They could assure me, however, that 
everything was all right, and they wanted to sell. 
What would they take ? I asked. They could not 
possibly say without first consulting with the inventOl' 
and patentee ; they would write at once and commu· 
nicate with me. I left my address. 

A week later I received from the inventor a copy of 
a letter written to him by this firm of patent lawyers. 
It concerned my visit. Here is an ext,ract : 

.. Naturally your device was the first shown, and he 
appeared to be interested, but stated that he only 
wished to consider inventions in that line so far as 
foreign countries, more particularly European, were 
concerned, and we informed him that, although patents 
had not been granted in those countries, yet arrange
ments had been made for their protection. He desired 
us to state a price on England, France and Germany, 
and, without being informed upon that subject, we 
placed at random $5,000 on these countries, and he 
quickly stated that those figures were out of his 
range. . . . We trust you will discover the impor
tance of foreign patents, as those countries are in 
better financial condition than ours at the present 
writing." 

There is a lie in nearly every word of that letter. I 
am strongly tempted to mention the name of the firm. 
It might save some fool of an inventor not only his 
money, but his patent. Here is an effort to belittle the 
va.lue of the Westerner's invention in his eyes, and at 
the same time a bid for additional fees for taking out 
foreign patents. Let inventors take warning.-N. Y. 
Press, February 10, 1897. 

••••• 
A GOLD MEDAL FOR NANSEN. 

The Royal Geographical Society held a reception 
February 8 in Albert Hall, London, in honor of Dr. 
Fridtjof Nansen, the distinguished Arctic explorer. 
Sir Clements Markham, the president of the society, 
presided, with the Prince of Wales sitting at his right 
hand and the Duke of York at his left. 

Dr. Nansen delivered a lecture describing the voyage 
of the Fram and telling of his adventures in the far 
north. He said that the object of his expedition was 
not to discover the North Pole, but to explore the 
unknown region in its neighborhood. Upon the con· 
clusion of the lecture, the Prince of Wales presented to 
Dr. Nansen a special gold medal voted to him by the 
Geographical Society. The recipient, in a few well 
chosen words, expressed his thanks for the honor 
accorded him. 

The audience was a most exclusive one. Despite the 
enormous capacity of the building, the members of the 
press were ill provided with facilities for reporting the 
lecture. 

. " .. 
STRENGTH OF WELDS. 

Some experiments made at the engineering labora
tory of the University of Michigan to determine the 
strength of welded joints are especially interesting, says 
the Digest of Physical Tests. Of a number of the spe
cimens tested not one broke in the weld; as some of 
these were slightly larger at the weld, a new set of 
specimens was prepared and a cut taken from each in 
the lathe to reduce the piece to a uniform diameter 
throughout its length between the jaws of the testing 
machine. COlllmon round iron was used. Three bars 
were taken at random ; 1� inches, 1 inch, and � inch 
in diameter. From each bar four specimens wer'e pre
pared, one solid, one lap welded, one butt welded. a.nd 
one split welded. The results show that only two spe
cimens, both lap welded, broke at or near the weld ; 
the fracture in one case was slightly crystalline and in 
the other fibrous. The strength in no case departed 
widely from the strength of the solid parts. It would 
seem from these tests that with skillfully made welds 
we may expect to realize nearly the full strength of the 
original bar. 
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Lord Leighton's house in London is to become a 
m useunl. 

Orange's Roman Theater has been completely 
restored and is now the finest ancient theater in 
Eur9pe. Next summer performances of the Antigone 
and Erinnyes will be given and President Faure will 
be present. 

The Italian government has recognized the impracti
cability of raising from the bottom of the Lake N emi 
the t.wo huge ships which Tiberius used as floating 
palaces. The government is now considering a scheme 
recommended by engineering experts for the draining 
of the lake in question, in which its waters shall have 
to be lowered sufficiently to bring these ships to the 
surface. It is estimated that the cost of the operation 
will not exceed $50,000. 

Mr. Charles Edwin 'Vilbour died in Paris in Decem
ber, 1896. For many years Mr. ·Wilbour was in the 
habit of passing his winters 011 his own boat upon the 
Nile, and he made many discoveries of importance, 
though, owing to his extreme modesty, he was prone 
to give the results of his it1Ye�tigations to other stu
dents. He was regarded by prominent explorers as one 
of the greatest Egyptologists. He possessed a fine 
library of works on ancient Egypt, 

The Norwegian traveler, Sven Hedin, has contri
buted to a German journal, Globus, an interesting 
account of his journeyings in Central Asia in the dis
trict north of the K wenlung Mountains. Ruins of large 
towns were discovered which had been buried by suc
cessive sandstorms spreading over a thousand years, 
hence very modern from a Petrie point of view. Sepa
rate houses wel'e uncovered of very fragile construction. 
consi:sting of wooden pillars, while the walls were put 
together of plaited reeds covered with mud. The latter 
were rendered at once impervious and suitable for 
decoration by being coated wit.h white plaster. Draw
ings were discovered on these walls, and well executed, 
of human figures, horses, dogs and flowers, and judging 
by the copies which have . been brought back, of no 
small artistic merit. Small figures of Buddha were also 
dug up, as well as various fruit trees which told a tale 
of the bygone days when this arid surface was once 
made fertile by the waters of t.he River Kerija. 

Once more there is a rumor that Signor Gianturco, 
the Italian Minister of Education and the Arts, has 
been able to negotiate with Prince Paul Borghese for 
the acquisition of the pictures in the Palazzo Borghese 
by the Italian government, says the Architect and Con
tract Reporter. The Borghese family, it is said, were 
induced to expend enormous sums in building specula
tions which were not profitable, and it is necessary to 
find an equivalent for them. Some of the famous pict
ures had to be sold and ot.hers were destined to follow 
them out of Italy when the law against the exporta
t;on of such property was enforced. In Rome there is 
no collection that is comparable with the contents of 
the eleven galleries of the Borghese Palace, and the 
wealthiest connoisseurs of Europe and America 
would be glad to compete for pictures, one of which 
would be enough to gain position for its owner. To 
possess Titian's " Amor sacro et Amor profano," or 
Raphael's .. Deposition, "  Correggio's " Danae, " or Do
menichino's " Nymphs, " would be almost equal to 
gaining a knighthood, while Rome itself would be 
poorer if they were dispersed. 

Dissatisfaction has arisen among the six hundred 
American members of the Egypt Exploration Fund 
over the recent reorganization of the American branch 
by the English officers, who have abolished the office 
of honorary secretary, held by the Rev. WIlliam C. 
'Vinslow, of 525 Beacon Street, Bost.on, and substituted 
for it an executive committee consisting of Prof. John 
C. Gray, Charles L. Hutchinson, Gardiner M. Lane, 
Charles G. Loring, Oharles Dudley 'Varner, Sarah W. 
Whitman and the Rev. Mr. 'Vinslow. The American 
members think that Mr. Winslow should be kept at 
the head of the American branch, in view of his earn
est work for the Fund in years past and his general fit
ness for the place of leader, says the New York Sun . 
Then, too, they object to the manner in which the re
organization was effected, inasmuch as the action of 
the English members was taken without consulting the 
American interests as to the advisability of an execu
tive committee to rule in place of 1\lr. 'Vinslow. 

The Egypt Exploration Fund was founded in 1883. 
It has· for its purpose the promotion of historical in
vestigation in Egypt by means of systematically con
ducted explorationR, Particular attention is given to 
places where the explorations may be expected to 
throw light upon obscure questions of history. Much 
attention is given to details, and all objects discovered 
are carefully preserved for examination and stuny. 
Explorers are sent out in all seasons of the year to 
make excavations in different. parts of Egypt., and so 
far they have obtained a great deal of valuable histori
cal data. 

The local honorary secretaries in New York are 
Clarence M. Hyde, of 206 Madison A venue, Albert A. 
Au b, of 43 East Eighty-third Street, Mrs. E. A. Hoff
man, Chelsea Square, Charles W. Sloane, 60 Park 
Avenue, and Mrs. Howard Crosby. 
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AN IMPROVED VALVE. 

The illustration represents a valve which can be 
readily and quickly moved toward or from the valve 
seat, a cam whe!'l being arranged to move in the direc · 
tion of the axis of the valve stem, and a lever controlled 
by the cam wheel being connected with the nut of the 
valve stem. The improvement has been patented by 
Sidney W. Sampson, of Hudson, Mass. A threaded 
portion of the valve stem screws in a nut fitted to slide 
in a bearing on a yoke attached to the casing, and the 
nut is engaged by a lever fulcrumed on the yoke, the 
lever moving the nut in its bearing in the direction of 
the axis of the valve stem. The free end of the lever is 
engaged by a groove of the cam wheel, whose hub has 
a nut screwing on external screw threads on the bear-

SAMPSON'S VALVE. 

ing. When the cam wheel is turned it imparts a swing 
motion to the lever, and the latter shifts the nut to 
mov!' the valve to ward or from the valve seat, as indi
cated by the dotted and full lines in the engraving. 
'.rhe stem may be turned in the usual manner, by means 
of the hand wheel at the top, to adjust the valve rela
tive to its seat, but to quickly open or close the valve 
the operator makes use of the cam wheel. 

. ·e • 
In the Ocean's Depths. 

The temperature at the bottom of the ocean is nearly 
down to freezing point, and sometimes actually below 
it, says the Nineteenth Century. There is a total ab
sence of light, as far as sunlight is concerned, and there 
is an enormous pressure, reckoned at about one ton to 
the square inch in every 1,000 fathoms, which is 160 times 
greater than that of the atmosphere we live in. At 
2,500 fathoms the pressure is thirty times more power
ful than the steam pressure of a locomotive when draw
ing a train. As late as 1880 a leading zoologist ex· 
plained the existence of deep sea animals at such depths 
by assuming that their bodies were composed of solids 
and liquids of great density, and contained no air. 
This, however, is not the case with deep sea fish, which 
a1'e provided with air-inflated swimming bladders. If 
one of these fish, in full chase after its prey, happens to 
ascend beyond a certain level, its bladder becomes 
distended with the decreased pressure. and carries it, 
in spite of all its efforts, still higher in its course. In 
fact, members of this unfortunate class are liable to be
come victims to the unusual accident of falling upward, 
and no doubt meet with a violent death soon after 
leaving their accustomed level, and long before their 
bodies reach the surface in a distorted and unnatural 
state. Even ground sharks, brought up from a depth 
of no more than 500 fathoms, expire before they gain 
the surface. 

The fauna of the deep sea-with a few exceptions 
hitherto only known as fossils-are new, and specially 
modified forms of families and genera inhabiting shal
low waters in modern times, and have been driven 
down to the depths of the ocean by their more powerful 
rivals in the battle of life, much as the ancient Brit
ons were compelled to withdraw to the barren and in
accessible fastnesses of Wales. Some of their organs 
have undergone considerable modification in corres
pondence to the changed conditions of their new 
habitats. Thus down to 900 fathoms their eyes have 
generally become enlarged, to make the best of the 
faint light which may possibly penetrate there. After 
1,000 fathoms these organs are either still further en
larged or so greatly reduced that in some species they 
disappear altogether and are replaced by enormously 
long feelers. The only l ight at great depths which 
would enable large eyes to be of any service is the 
phosphorescence of deep sea animals. 

We know that at the surface this light is often very 
powerful, and Sir Wyville Thomson has recorded 
one occasion on which the sea at night was " a perfect 
blaze of phosphorescence, so strong that lights and 
shadows were thrown on the sails and it was easy to 
read the smallest print." It is thought possible by sev
eral naturalists that certain portions of the sea bottom 

J citutific �tUtticau. 
lllay be as brilliantly illumined by this sort of light as 
the streets of a European city after sunset. Some deep 
sea fish have two parallel rows of small circular phos
phorescent organs running along the whole length of 
their bodies, and as they glide through the dark waters 
of the profound abysses they must look like model 
mail ships with rows of shining portholes. 

...... 
JUlDplng Bea ns. 

Mr. Yeatman Woolf, writing to the Pall Mall Gazette. 
says he has had experiments in hand with the so-called 
.. jumping beans "  for the last two years, and he finds 
that the apparent leaps are an illusion due to the ec
centric shape of the beans, and the character of 
certain of the complicated movements thereby ren
dered possible. In support of his contention he 
mentions that, after carefully removing the woody 
fiber of some beans so as to leave intact the silken bags 
containing the live maggots, the beans, despite the 
decrease of weight, although they still continued to 
move, did not appear to lift themselves at all from 
the sheet of blackened glass upon which they lay. He 
claims to have been able to thoroughly clear up the 
cause of the motive power by keeping many maggots 
in artificial wax houses with windows inserted. When 
the grub has covered up an aperture with its silk, it 
afterward darkens the same with juices formed out 
of the excreta, until it assumes a brownish color. In 
one instance a bean was found to contain a parasite 
(ichneumon) tucked up alongside the cocoon, but dead. 
From the fact of the interior of the bean having a silk 
lining similar to all those con taining maggots, and from 
the excreta, it is presumed that the ichneumon parasite 
had eaten the caterpillar. 

• •• • 
A NEW ROLLER BICYCLE BRAKE. 

The great danger of injuring or destroying the pneu
matic tire by using a fixed brake has heretofore been 
the principal reason why so many wheels have been 
put on the m:tl'ket without brakes. The roller brake 
which has been used to some extent, is not open to th� 
objection made to the fixed brake, but such a brake, 
which depends for its action upon friction produced 
simply by the bearing of the revolving roller upon the 
tire, has been found inefficient. The illustration re
presents a new and improved form of roller brake re
cently patent.ed by Wm. L. Stewart, of Wilmerding, 
Pa. , in which the wearing friction is taken off the tire 
and borne by inner friction bearings within the brake 
roller, the latter having an outer shel l of vulcanized 
fiber, which presents a hard and entirelv smooth sur
face, almost entirely unaffected by heat,cold or moisture. 
Fig. 1 represents the improved brake in place on a 
wheel, Fig. 2 showing the inside of the brake roller, and 
Fig. 3 the cap by which the interior of the roller is 
made dust tight. The roller shell is lined with a cyl
inder turned from tool steel and case hardened, and the 
brake shoe, also made of steel and having on its side 
edges a facing of thin brass or copper, has a bearing on 
both sides on the inner wall of the cylinder when the 
brake is applied, this being effected by downward pres
sure on the plunger rod, the trunnions of the shoe being 

J 

STEWART'S BICYCLE BRAKE. 

journaled in the opposite members of a yoke on the 
lower end of the rod. The brass or copper facing of 
the friction edges of the shoe may be readily removed 
and another facing inserted when necessary, and cen
trally in the shoe is a space in which may be placed 
asbestos or other fibrous substance saturated with 
sufficient lubricant to serve for a long period. A bowed 
spring on top of the shoe (not shown in the i llustra
tion) holds the parts from rattling at all times. The 
brake has already been extensively tried and found to 
work easily and powerfully to check up or preserve 
uniform speed of the wheel in descending steep grades. 

.·e .• 
A BICYCLE stable is a recent contrivance. It consists 

of a case into which the wheel fits snugly, and when 
covered up resembles a desk. 

[FEBRUARY 20, 1897. 
AN AD.TUSTABLE PIPE WRENCH. 

A wrench of the alligator style, especially adapted 
for gripping pipes, rods, etc. , is shown in the accompa
nying illustration, and has been patented by John H. 
Jenner, of Leavenworth, Ind. Its stock is formed with 
forked members, in the upper one of which is a remova
ble toothed jaw, at whose inner end is a circular offset 
fitting into a correspondingly shaped recess in the 
stock, while at its outer end is an upwardly extending 
lug which enters a slot in the outer end of the upper 
member of the stock, where it is held in place by a pin. 
By removing the pin the jaw may be swung in ward and 
readily disengaged from the stock, to be replaced by a 
new one when desired. The lower jaw is preferably 
made ip the shape of a casing adapted to slide on the 

JENNER'S WRENCH. 

lower forked member of the stock, and is prevented 
from dropping off the member by a pin, on removing 
which the jaw may be removed and replaced. As the 
lower jaw may be readily slipped or shifted along the 
member, according to the size of the article to be 
gripped. the wrench may be quickly adjusted for a wide 
variety of work. 

. ' .. . 
Thc Antiquity of Chess. 

The latest excavations on the pyramid field of 
Sakkara have led to an extraordinary disc,wery as to 
the origin of chess. says the New York Evening Post. 
Hitherto it was assumed that the ancient Indian!> had 
invented the game, that it was introduced from India 
to Persia in the sixth century, and that by the Arabs, 
and in consequence of the crusades it spread from East 
to West. This theory was substantiated by the fact 
that an Indian, Persian, and Arabic influence is tracea
ble in the character of the figures at present used and 
in some of the words connected with the game, such as 
" shah " (check) and " matt " (mate). N ow, north of 
the pyramid of King Tetll or Teti, two grave chambers 
have· been discovered which were erected for two high 
officials of that ruler. Their names were Kabin and 
Mernker, called l\1era. The grave chamber (" mastaba") 
of the former consisted of five rooms, built up with 
limestone. Its walls are covered with exceedingly well 
preserved bass reliefs and pictures representing various 
scenes. The other grave chamber, that of Mera, is the 
most valuable. Up to now no fewer than twenty-seven 
halls and corridors have been uncovered. There are 
beautiful grave columns, in t,he chief room there is in a 
niche a tinted statue of the departed, about seven fe!'t 
high, with a sacrificial table of alabaster before it. 
Among the many wall paintings in this and other 
rooms, hunting and fishing scenes, a group of female 
mourners, the three seasons, Mera and his sons, holding 
each other by the hand, and Mera playing chess, are to 
be seen. King Tetu belonged to the sixth dynasty. and 
his reign was assigned by Prof. Lepsius to about the 
year 2700 B. C. Prof. Brugsch, correcting this chrono
logy, puts it back to still greater antiquity, namely, to 
the year 3300 B. C.,  so that chess would have been known 
in the once mysterious land of Mizraim something like 
5,200 years ago. 

Cause of Landslides. 

Because of the many landslides t,hat have occurred 
on the line of the Canadian Pacific Railway in British 
Columbia, Col. Robert B. Stanton, M. Am. Soc. C.E. ,  
and Mr. James D. Schuyler, M. Am. Soc. C.E. ,  were 
lately appointed a board of experts to examine into 
the matter for the railway company. As a result of 
this investigation, an action has been brought by the 
Canadian Pacific Railway Company to secure an in
junction against the farmers on the Thompson River to 
prevent them from further irrigating land contiguous 
to the railways, this irrigation having already caused 
landslides which have swept down upon the tracks of 
the company. Along this river the land rises in benches 
ext.ending from 50 to 500 feet above the river. The soil 
is gravelly, with a clay subsoil. The farmers irrigate 
their lands by water from creeks back in the mountains, 
and the land is sliding downward apparently on the 
slippery clay subsoil. In one place 66 acres have slid 
down in a mass, 'and the experts estimate the volume of 
one of these slides at 32,000,000 tons. At times, says 
the Railway Review, the railway track has been shoved 
five feet out of line in one night, causing great outlay in 
reconstruction. The jury has found in favor of the 
railway company, ascribing the slides to the irrigation. 
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VAPORIZA'fION IN TUBES. 

The steam boiler is certainly one of the appliances of 
modern industry that has received the most study, and 
one that has been gradually modified in its different 
parts in measure as experience has supplied new infor
mation. Manu facturers and engineers have especially 
endea\'ored to assure the circulation of water in order 
to prevent overheating and other accidents of the kind ; 
and every one knows the interesting arrangements 
allopted �in lllultitubular boilers. There has been much 
discussion as to the theory of these apparatus. and Illany 
explanations have :been proposed, that have been based 
IIpon the difference", of density of the hot and cold wa
ter, to account for the circulation that occurs. It is 
u nnecessary to revert to these different theories, as we 
desi r'e merely to set forth the results of two suggestive 
experiments carried out by Mr. Solignac, and easy to 
repeat. Let us take (as shown in Fig. 1) a glass vessel 
that is provided with a tubulure, E, at the side. Let 
us put this tubulure in communication with a metallic 
tube placed above a gas burner, and connect it with a 
glass one curved at the upper part and returning at G 
abo\'e the glass vessel. Let us cause the gas to bum 
with a moderate flame. In a few minutes, we shall ob
serve in the vessel, at E, a disengagement of steam at 
the top of the tube and a re-entrance of water at the 
bottom. At the same time, the tube becomes red hot 
at the place that is exposed to the flame, and we see 
that a column of water is rising slowly in the prolonga
tion of the tube, and that it but very rarely overflows 
at. G. This first experiment plainly shows us that, with 
the arrangelllents adopted, there is no circulation of 
water properly so called. And yet the water in the 
left part of our tube is certainly hotter than that de
rived from the vessel. Let us not forget, either, that 
the part of the tube exposed to the flame becomes com· 
pletely reel after a few moments of heating. 

Let us now \'ery slightly modify the first arrangement 
uy adapting, at E, to the exit orifice of the metallic 
tuue, a pierced plug of a diarueter smaller than that of 
the tube. This ping is seen held in the hand in Fig. 1 
and placed in po:-;ition in Fig. 2. Everything leads to 
the belief, in the first place, that since the section of 
the tube is diruinished, the result will be that the wa
ter will have more difficulty in passing, and that it will 
be possible to succeed in heating to redness a tube that 
is traversed by but a very small quantity of water. 
Yet we shall soon see the red color of the tube gradually 
disappear, and shall be able tt) follow the gradual pro
gress of the water that arises and circulates, through 
the shadow that we shall see advancing ; for at the 
passage of the wat-et· the tube becomes cool. 

Fig. 2 refers to this phase of the experiment. The 
phellomenon is so striking that we reproduce it in a 
cartouche so as to show perfectly what occurs in prac
t ice. After a few instants, the tube resumes its dark 
color, and upon withdrawing the flame, it will be possi
ble to touch it with impunity. The 
teruperature does not exceed over 35°. 
It is not without a certain amount of 
apprehension that the fingers are 
moved towar'll the tube at this instant, 
and we must confess that when Mr. 
Sulignac repeated these experiments in 
our presence and invited us to touch 
the tube, we did it only upon seeing 
him act without any backwardness. 

'rhe experiment teaches still another 
thing. In this lattel' case, the hot 
water and the steam make their exit 
at G in a regular manner and in abun
dance. There is then, in this particu
lar case, a true circulation of water. 

These changes were effected through 
the putt ing in place of the plug, 
E. It must therefore be real ly con
cluded that, i n  order to af;sure a proper 
cir'culat ion of water in a boiler, it is 
necessary to reduce the diameter of 
the Lubes at the points where they 
detach themselves. Under such cir
cumstances a resistance is created near 
the boiler', and the liquid, through 
that fact, displaces itself at the oppo
site side. The motion once produced. 
as in the priming of a siphon, a circu
lation is established in the tube and 
easily keeps up. Let us remark, too, 
that in the second case the heating 
was carried as far as possible by in
creasing t he flame, and that the high
est limits, corresponding to a combus
tion of about 880 pound'! of coal an 
hour and per square meter of grate 
surface, were attained. In the first 
experiments the combustion did not 
exceed 220 pounds of coal. In order to 
render the experiment still more str ik
ing, Mr. Solignac repeats these experi
ments with tin tubes. In the fir'st 
experiment the tube is rapidly melted, 
but in the sect>nd it resists and with
stands the heat. 

J t itut ifit �mtri'lu. 
In practice the conseq uences of this simple experi

ment may be important. In order to prevent accidents 
due to superheating and to defects of circulation of the 
water, it will therefore suffice, according to Mr. Solig
nac, to adopt the arrangements that we have j ust 
pointed out. 

Mr. Soligllltc proposes to adapt the new arrangement 

Fig. i .-EXPERIMENT UPON VAPORIZATION IN A TUBE. 

to a boiler of his devising, in tinning the tubes in order 
to render the demonstration still more evident. We 
hope that the results will prove satisfactory, and 
especially that they will be supported by experimen· 

Fig. 2. -A SECOND FORM OF THE EXPERIMENT. 

tally determined figures that wil l  fix our ideas definitely 
as to this question, which is interesting from many 
points of view. 'Ve shall have here a true progress to 
put upon record.--:La Nature. 

• • • • • 
QUINTIN MASSYS' WELL. 

Quintin Massys, or Matsys, was born at Louvain in 
1466 and died in 1530. He was a notable Flemish 
painter, and in the well adjacent to the principal 
portal of the Cathedral of Antwerp he has bequeathed 
one of the finest examples of the smith's art-an ex-

QUINTIN MASSYS' WELL AT ANTWEBP. 

ample so fine that it ranks with the very foremost 
production of art iron work of any country and any 
time. At the beginning of the sixteenth century Ant
werp usurped the position in the art world formerly 
held by Louvain, Ghent, Bruges and Mechlin. Though 
there are various legends as to his becoming a painter, 
still it is very possible that, like such a large number of 
the many-sided artists of the Renaissance, hI' felt 
that he could excel in various branches of the fine 
arts. As a painter he raised the school of Antwerp to 
a high plane, and he was one of the first Flemings to 
adopt the showy and effecth'e Italian style, though 
in technical execution he did not fall one whit behind 
his predecessors. As a smith we must all admire his 
consummate masterpiece-the wel l of Antwerp. 

This exquisite production of the hammer consists of 
an open canopy covering the stone well curb. The 
canopy is supported by four slender pillars and it is 
surmounted by a statue of Sal l'ius Erabo, a mythical 
hero who defeated and cut off the hand of the giant 
Antigonus. Besides being a smith  and painter, he was 
also a sculptor and woodcarver. Erasmus speaks highly 
of a bust of himself cast in bronze by l\fassys. 

From a Latin poem of Sir Thomas More it would 
appear that Quintin carved medall ions in wood. His 
intercourse with Erasmus and other scholars indicates 
that he was a man of some learning, and when Albrecht 
Diirer made his famous journey to the Low Countries 
he eagerly sought out Massys. 

As Leonardo da Vinci, with al l his appalling list of 
accomplishments, considered himself a painter, and as 
Michelangelo, the " man with four souls, " considered 
himself a sculptor, saying that " painting was not his I business," so we find Massys speaking of himself as 
" at one time a blacksmith, but now a painter." 

.. . . � .  
C u riou s Cloc k s. 

'J.'he timepiece ordered by the Duc d'Aumale's grand
father from BouchieI' for the Prince of W' ales, after'
ward George IV of England, was recently sold in Paris. 
It is in the form of a negress' head, admirably mod
eled. Jewels are incl'Usted in the bronze around the 
neck to form a necklace, in the woolly hair, and in 
the bust as a clasp for the handkerchief. A pair of open
work gold earrings, long and delicately carved, hang 
from the ears. On pulling one of them the hour is 
shown on the right eye and the minute on the left. 
If the other earring is drawn, a set of musical bells, 
lodged where the brain should be, chImes out the 
time of day. A clock without works is a distinct 
novelty, yet one formerly stood in the splendid Cour 
de Marble at Versailles, where it was installed in the 
reign of Louis XIV. Its hand al ways pointed to the 
exact moment of the death of the last King of France, 
and it never moved during his successor's reign. Thus, 
as one writer has put it, it was a perpetual reminder to 
the most splendid of courts that " the paths of glory 

lead but to the grave. " 
In the private collection of a gentle

man in the south of England is a time
piece which records the age of all the 
planets by an arrangement which gh'es 
the exact revolutions of each one. 
Besides �iving the golden number, tire 
dominical letter, and other similar in
formation of equal interest, this re
markable clock records the time when 
it is high tide at various points in 
Europe. Some time ago a description 
appeared in an Amf'rican journal of a 
Japanese clock standing in a frame 
three feet high and five feet broad, 
representing a landscape of great 
beauty. In the foreground were plum 
and cherry trees in full bloom, while 
in the real' was a hill, gradual in as
cent, from which flowed a cascade of 
crystal. From this point a threadlike 
stream glided along, encircling rock� 
and tiny islands in its wanderings, but 
presently losing itself in a far-off stretch 
of woodland. In the sky turned a 
golden sun, indicating, as it passed, the 
striking hours, which were all marked 
upon the frame below, where a slowly 
creeping tortoise served as a hand. A 
bird of exquisite plumage, resting on 
the branch of a plum tree, proclaimed 
by its singing the expiration of each 
hour ; while, when the song ceased, a 
little mouse sprang from a grotto close 
by, and running over the hill hasti ly 
disappeared in the distance.-The Key
stone. 

• • •  
THE number of papers published in 

Japan during 1895 was 792, and the 
number of copies printed 244,000,000. 
Some papers are published in English 
and Japanese. Most political papers 
do not succeed, owing to the strict laws 
and numerous fines.-Uhland's Woch-
enschrift. 
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Science Notes. 

The Russian Academy of Science has elected Lord 
Kelvin an honorary member and Lord Rayleigh a 
corresponding member. 

The Eleventh Geographical Congress will be held at 
J ena ·on April 21-23, 1897. The subjects will include 
biological geography and Polar inve�tigations. 

It is said that Baroness Hirsch has announced her 
intention to give 2,000,000 francs ($400,000) to build a 
hospital for consumptive children on the Riviera. 

A monument in memory of Father Secchi, the former 
director of the Collegio Romano Observatory, has been 
erected at Reggio (Emilia), where he was born. The 
sum of 78,000 francs was publicly subscribed for this 
purpose. 

While Emperor Francis Joseph, of Austria, was visit
ing Bucharest after the formal opening of the Iron 
Gates of the Danube Canal, he bestowed on Queen 
Elizabeth of Roumania (Carmen Sylva) the order of 
merit for science and art. 

Russia is employing the schoolmaster to secure hel· 
conquests. Schools have been established iu Merv 
and eight other towns in the region beyond the 
Caucasus where the Russian language is used in teach
ing by the side of the native tongues. 

The Paris \T elo has offered prizes amounting to 2,000 
francs for a motorcycle race, to take place next April. 
The distance will be about GO miles over a level road, 
and competing carriages must not weigh over 425 
pounds. It is to be regarded as a sporting event 
rather than a scientific test. 

Prince Henri de Orleans is going to Abyssinia soon, 
and thence to Central Africa, accompanied by a num
ber of French scientific men. Negus Menelik is making 
ready to receive him, as the name of Orleans has been 
popular in Abyssinia ever since Louis Philippe made a 
treaty with Negus Johannes. The prince has talked 
his plans over with Capt. Leontieff, the Russian emis
sary at Menelik's court. 

Dr. Paul Gibier, a high scientific authority, says : 
" If this habit of expectoration in public could be 
stopped, I am sure that in time tuberculosis would die 
out altogether. This seems a very sweeping statement, 
but it is not an ill considered one. There is no question 
in my mind that the spread of tuberculosis is due large
ly to the habit of spitting. A great many people have 
tuberculosis without being aware of the fact. They do 
not know of the danger that comes from ejecting their 
sputum where it becomes dry and pulverized and then 
flies about in minute particles to be inhaled by healthy 
persons, who are thus inoculated with the disease. 
This random publ ic expectoration is a crime. " 

Messrs. Harold Griffing and S. J. Franz have recently 
contributed an article to the Psychological Review on 
the physical conditions of fatigue in reading, and the 
best means of avoiding it. From their experiments the 
authors conclude that the size of type is the all impor
tant condition of visual fatigue. No type less than 
1 ·5 mm. in height should be used, the fatigue increasing 
rapidly even before the size becomes as small as this. 
The intensity of illumination is apparently of little 
consequence within the limits of daylight in well· 
lighted rooms. Very low intensities, less than from 3 
to 10 candle meters, are sources of even greater fatigue 
than small type, and 100 cm. may be considered a 
safe limit. White light rather than yellow light should 
be used for artificial illumination. The form of type is 
of less importance than the thickness of the letters. 
White paper should be used, though it is possible that 
the greater amount of light reflected from pure white 
paper may cause some fatigue. Additional " leading " 
or spacing between the lines is also recommended. 

In connection with the celebration of the twenty-fifth 
anniversary of the Stevens Institute of Technology, of 
Hoboken, N. J. , on the 18th and 19th of February, 
which has already been referred to in the column of 
Science N utes, there will be published a large and fully 
illustrated volume containing an account of the pro
fessional work of all the graduates of the institute 
during the last twenty-five years, together with a 
history of the various members of the Stevens family 
who were leading marine and railway engineers of 
their time. There will of course be a history of the 
foundation of the institute and an account of its pro
gress. All these subjects will be embellished with 
numerous illustrations of an artistic character when 
the subject admits of such treatment. Thus in the 
early years of the institute there were delivered in the 
large lecture hall many courses of popular lectures on 
scientific subjects which were originally and brilliantly 
illustrated, including a vertical illuminated jet which 
was shown in 1871, dul"ing one of President Morton's 
lectures on light. The principle involved in this appa
ratus is exactly the same as was applied on a grand 
scale to illuminate the fountain at the Paris Exposition 
of 1889 and the Chicago Fair of 1893. The exhibition 
of the work of the graduates promises to be one of the 
most attractive features of the celebration. The de 
mand for space will severely tax the capacity and facili
ties of the institute, as many of the exhibi ts will be 
shown in actual operation. The exhibits range fro�n 
simple devices to a complete electric plant operated by 
a gas engine. the invention of a graduate. 

J t ituf if i t jmtritau. 
Life In the CoO"ee Country. 

The sun beamed on us, for the first time since our 
arrival on the Central American coast, at Puerto 
Cortez, says a writer in a letter to the Chicago Record 
dated Aciqualpa, Honduras, December 7. We reached 
there early Wednesday morning, November 25, and all 
were heartily glad that our long, disagreeable sea trip 
was over. We waited around the shambling old wharf 
and watched a little crowd of native laborers operate 
a pile driver, with which they were putting in a trestle 
to connect the little railroad with the wharf, while the 
easy-going custom house officials, assisted by an escort 
of dirty, barefooted soldiers, were getting our baggage 
loaded on fiat cars to be hauled over to the custom 
house for inspection. The baggage was scarcely looked 
into, the inspection being less rigid, probably, than in 
any other part of the world, our guns and ammunition 
wholly escaping notice, although we were . told on the 
steamer that the rifles certainly would be deemed 
contraband. 

When it came to our outfit of farm, garden, and 
carpenter tools, however, it was a different story. 
Acting on the advice of the steamer company's agents 
in New Orleans, we had not visited the Honduran 
cOlisul in that city to get a consular certificate attached 
to our invoices. We were told that all such goods 
belonging to intending settlers were surely admitted 
free, and that the taking of a consular certificate would 
only complicate what otherwise would be a very simple 
matter. This advice proved disastrous, as it cost us 
three days' delay in Puerto Cortez and 35 sols duty. 
All goods are charged for by the pound, but are divided 
into eleven different classes, the most valuable-as 
jewelry and similar articles-being charged for at the 
highe�t rate, to equalize their insignificance in weight. 
As all of our goods were mixed indiscriminately, we 
were compelled to pay the duty according to the 
highest rate. 

The Honduras Railroad runs from the port to 
Pimiento, fifty-two miles distant. It is a narrow-gage 
affair, with a sort of toy locomotive, and runs a train 
every other day. The charges on our freight to San 
Pedro Sula, thirty-seven miles, were a trifle less than 
double the cost from Chicago to Puerto Cortez, a dis
tance of about 2,000 miles. However, the officials are 
a jolly lot of good fellows, and do all in their power to 
aid Americans when they arrive in the country. The 
high tariff is the result of the necessity for making a 
slender business meet the necessary expenditures. 

The railway is all there is to show for a big modern 
enterprise that saddled a national debt of about 
$30,000,000 on Honduras, and gave her in return a little 
more than fifty miles of very poorly constructed and 
worse equipped railroad. The scheme was financed 
in England, and consequently Englishmen have little 
prestige in this country. A new plan is being evolved 
by a Mr. Valentine, an enterprising New Yorker who 
has made considerable money in mining here, and 
who has a lease from the government . on the road, to 
buy up the claims of the bondholders and complete the 
road from the Gulf of Honduras, on the Atlantic, to 
the Gulf of Fonseca, the magnificent port on the 
Pacific. This is the finest route for a transcontinental 
railroad on the American continent, having a very 
easy grade across the entire country, with two of the 
finest harbors in the world for termini. The total 
length of the projected line is only 254 miles, and, 
being in the direct line between the European and 
East Indian and Australian ports, would carry a very 
large portion of that trade, and at the same time un
doubtedly would develop the country rapidly. 

Puerto Cortez has very great natural advantages 
and must some day, when Honduras is better known, 
become a city of considerable importance. It is a 
very healthful place, with a large bay on two sides and 
the Caribbean sea and a broad, deep lagoon on the 
other two, while mountains of considerable elevation 
come down nearly to the coast within a few miles of 
the town. The business of the place is almost wholly 
in the hands of Americans, and they are exceedingly 
cordial in their welcome to new comers of the right 
stripe. The accommodations are wretched, but the 
resident manager of the Honduras lottery, the lan
guishing remnant of the old Louisiana lottery, main
tains a fine house, built and furnished in American 
style, and provides hospitably for such travelers as 
are vouched for by well-known persons in this country 
or at home. 

The Honduran government maintains a military 
post here, and we were entertained by. watching the 
primitive tactics of the soldiers, mostly boys in their 
teens. Their arms consist of 43 caliber Springfield 
rifles, and besides these there is quite an imposing 
battery of old-fashioned cannon and two dangerous
looking machine guns, one French and the other 
American. 

Saturday the custom house people finally untangled 
the matter of our little outfit, which would have taken 
two hours in any progressive country, and allowed us 
to go on our way. The trip up the railroad to San Pedro 
Sula was most interesting. The banana plantations 
and rubber groves, together with the almost solid walls 
of matted jungle-a bank of I(Itr��e tropical foliage-
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were full of inteIest for us all, and although the thirty
seven mile trip occupied between four and five hours, 
we were sorry when it was finished. 

San Pedro Sula is the metropolis of the country 
on the Atlantic side, and the place where almost all 
the outfitting and freighting for the interior is carried 
on. It has quite a good hotel, kept by a woman from 
Montana, and has just added an artificial ice plant to 
its growing industries. There are about 4,000 inhab
itants, and a large colony of Americans. It seemed 
quite like home to meet ten or twelve Americans at 
once, and to hear no word but English spoken. 

Through the kindness of Dr. Mitchell, United 
States consular agent, we obtained saddle mules and 
a pack animal for our blankets, hammocks, and other 
traveling conveniences, and were ready to start the 
next morning, Monday, November 30. The doctor 
made us a map of all the principal coffee districts, and 
with a well-trained mozo-who is guide, servant, mule
teer, and interpreter, all in one-we started for a long 
rough ride through the mountain trails to see the 
country for ourselves, to compare the facts with the 
glowing statements of other travelers and investigators. 
and to find out for ourselves the answer to the ques
tion, " Will coffee pay in Honduras ? "  

Saddle mules cost in the currency of the country 
from $100 to $150 and pack mules from $50 to $80, so 
that we felt that to buy them outright was too extrav
agant. The same mules are hired for $1 a day, both 
saddle and pack animals, and the mozo costs another $1. 
Unless stops are made, a day's work for these mules is 
ten leagues, and the liberality with which Hondu
rans treat all matters relating to land extends to their 
leagues. We have no complaint to make as to their 
failing in full measure. Meals along the road are 
usually charged for at the rate of two reals or 25 cents 
each, with another real for the tortillas and frijoles
corn cakes and beans-furnished the " muchacho, " as 
the mozo generally is called. The mules get pasture 
only at night. That costs one real per head. Two 
or three times a week they are given a medio's worth 
of corn. A medio is half a real, or 6)4 cents. All these 
prices are in the silver of the country, which is now 
worth at the rate of forty-six cents in gold for one sol, 
or dollar. The Honduran money is all silver, and is 
coined in the denominations already mentioned
medios, dosreals, quatro-reals (fifty cents), and sols. 
It is almost impossible, however, to get the two smaller 
coins, so that twenty-five cents' worth is practically 
the least quantity of many articles that can be bought. 
The right to swing your hammock in the house where 
you eat supper is a matter of cour8e, and never 
charged for. 

------------.�,�.�.�.------------
Maladies of Gems. 

CURIOUS FACTS CONCERNING THEM, FROM THE 
BOSTON JOURNAL OF COMMERCE. 

Among infirmities to which precious stones are liable 
is one common to all colored stones, that of adding or 
losing color when long exposed to the light, says a con
temporary. The emerald, the sapphire and the ruby 
suffer the least, their colors being as nearly permanent 
as colors can be, yet experiments made a few years ago 
in both Paris and Berlin to determine the deterio
ration of colored gems through exposure showed that 
even these suffered, a ruby which had lain for two 
years in a show window being perceptibly lighter in 
tint than its original mate, which was kept in darkness. 

In the case of the garnet and topaz the change is more 
rapid than in that of the ruby and sapphire, but there 
is a curious difference in the result in topaz and garnet ; 
for, while the latter grows lighter, the former appears 
to become cloudy and dull in hue, losing much of the 
brightness characteristic of a newly cut gem. 

For ages the opal has had the unenviable reputation 
of being the most unlucky of gems, and it is believed 
that the jewels themselves are originally responsible 
for many of the superstitious stories connected with 
them, since to the polishers and setters it is one of the 
most troublesome gems on their list. Microtonists say 
that the prismatic colors and fire of the opal a re due 
to myriads of minute cracks in the body of the stone, 
the edges of which reflect the light at different angles 
and give the hues so much admired. Opals that have 
successfully passed the ordeals of grinding, polishing 
and setting do not often crack afterward, but it is 
best not to expose them to even the moderate heat 
involved by the wearer sitting in front of an open fire, 
for the opal is composed principally of silicic acid, 
while from 5 to 13 per cent I)f water is a combination 
which renders them very treacherous objects. 

A volume would not contain the stories told by ex
pert jewelers of the misfortunes of pearls. Consisting 
almost entirely of carbonate of lime, they are easily 
damaged, and when once injured cannot be restored. 
Thrown into a fire, at an ordinary red heat, they are 
converted into a pinch of lime dust ; accidentally 
touched with any corroding acid, they are affected 
precisely as a bit of marble or limestone would be 
under similar circumstances. They are easily cracked 
and broken, sometimes they lose their luster through 
handling, while the acids contained in thtl perspiration 
of the skin have been known to affect them. 
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I a storm and form a wedge, facing the wind and snow, 

with the bulls outside and the cows and calves pro
===================== tected inside of the formidable line of shaggy heads. 

Traps f'or I nve ntors. 
Thus a herd survives the wildest storm, and when the 

®o��e9pon'hmce . 

To the Editor of the SCIENTIFIC AMERICAN : snow has ceased to fall they paw through the snow and 
It became my fortane, and I expect it will be my ice and get at their favorite buffalo grass. 

profit, to be enrolled as an . . inventor" in the official The cattle, on the contrary, are driven before the 
record of the United States, through the intelligent ef- storm, and often wander from sixty to one hundred 
forts of the SCIENTIFIC AMERICAN Agency; and during miles from their accustomed range, and, unless shelter 
the few months I have enjoyed this " immortaliza- is provided, they soon sink down exhausted. The 
tion," my experience has fully verified the statements horses tum their backs to the storm and likewise soon 
in the modest circular that came with the patent yield to the cold. The new cross breeds, possessing 
papers from the SCIENTIFIC AMERICAN Agency, warn- many of the hardy instincts of their wild progenitors, 
ing new inventors against the many sharks that repre- face the cold storms, and seelll to survive the coldest 
sent themselves as patent sale agencies. I believe blizzard without great injury to their health. They 
there are honest and efficient houses engaged in the have been found to be almost as well adapted to occupy 
sale of patents, but I feel more than satisfied that the vast plains as their wild ancestors, and if they do 
swarms of these ap:encies come within the letter and not degenerate under too close inbreeding, they may 
spirit of the SCIENTIFIC AMERICAN circular. I have yet roam in as countless numbers as the buffaloes did 
just read your article headed " Traps for Inventors,"  before the ruthless slaughter of the hunters decimated 
and know that thousands of inventors will heartily their numbers. 
say Amen ! to it. There are many hunters living to-day in the West 

A long experience as a newspaper man had some- who killed from two to three thousand buffaloes a 
what posted lIle up on the wiles of portions of humani- year, and during a period of ten years or more they 
ty, and this, with your circular, lllay have made me pursued their deadly slaughter with fearful persistence. 
over-cautious and a little too suspicious, and caused me It seems like a fairy story to recall the scenes of de 
to be a little too incredulous ; but I think not. With- struction that were enacted in the seventies. When 
out details I wish in this simply, as a sort of appendix the Union Pacific, Atchison, Topeka and Santa Fe, 
to your article, to say to inventors that if they have and Southern Pacific were completed the demand for 
anything meritorious, with ordinary push and legiti- buffalo robes suddenly began, and the wholesale 
mate facilities for reaching the ears of capitalists, slaughter of the American bison entered upon its un
adopted by sensible business men, their hopes can be precedented career. Up to this time the wild animals 
realized. Fake advertising, and fake tours through were killed by the thousands by the old Indian method 
the country in the interest of their deluded patrons, of " running," but this was nothing compared to the 
constitute the stock in trade of the class you warn the " still hunt " that succeeded it. There was a spice of 
inventors against. AN INVENTOR. danger in the old method that made it sportsmanlike, 

Lawrence, Kansas. and rough and ready riders entered it as much for the 

The Story of' the Du flillo. 

BY GRORGR RTIIBLBRRT W ALSR. 
There may be a few wild buffaloes yet in the most 

inaccessible parts of the Far West, but, if so, their exist
ence is not generally known, and hunters have repeat
edly failed to find them. A floating paragraph in the 
Western newspapers occasionally mentions a hunter's 
encounter with one or two stray buffaloes, and the 
report is sufficient to call out every sportsman within a 
radius of several hundred miles. The nearer the spe
cies approach complete extermination, the more eagerly 
the lonely fugitives seem to be pursued to their death. 

The herd in the Yellowstone Park, numbering proba
bly four hundred, is the largest one known to exist in 
the wild state, and through careful protection these may 
be preserved for an indefinite time, although a part of 
them have recently been transferred to the national 
zoo at Washington, where they are better protected 
from the hunter's bullet than in their northl"'estern 
home. 

But while the buffaloes have become nearly extinct 
on the Western ranges, there are quite a number of 
domesticated herds in this country, and experiments in 
cross breeding them with common cattle are being 
pursued with fair success. The first attempts to cross 
breed the buffaloes were made at Lexington, Kentucky, 
in 1815 ; but the existence of enormous herds of the 
wild animals on the plains at that time acted as a 
damper upon the enthusiasm of the early pioneers, and 
the work was soon abandoned. At that early date a 
buffalo robe commanded very little lUoney, and, in fact, 
up to 1875 a bull robe was worth only $1. In 1883 robes 
had advanced so that a good one would net the hunter 
$3, while to-day the hide of a buffalo is worth $100, and 
the mounted head of a bull anywhere from $200 to $500. 

The incentive to raise and domesticate the buffalo is 
thus much greater than in 1815, and the few herds that 
are in existence are highly valued by their owners. 
There is a small herd in the Texas Pan Handle, num
bering less than seventy-five, and a larger one at Ra
valli, Montana, owned by Yr. Charles Allard, number
ing nearly two hundred. '.rhis latter herd is the largest 
owned by any private individual. I n  1893 the .Jones 
herd, of Omaha, was purchased by Mr. Allard for 
$18,000, and the thirty-one animals in it were trans
ferred to the Montana ranch and joined with the 
others. 

Besides breeding the pure buffaloes for museums and 
other stock farms, Mr. Allard has carried on extensive 
experiments in crossing the �ild animals with the 
polled Angus stock. The cross breeds produced are 
magnificent animals, with fur that is finer and closer 
than that of the buffalo, and with meat that is very 
sweet and wholesome. Nearly all of the cross-bred 
animals retain much of the instinct of their wild pro
genitors. They are hardy and easily reared, and are 
able to stand storms that kill ordinary cattle. 

Nature adapted the buffalo to the cold Northwestern 
plains, and they rarely succumbed to the blizzards that 
to-day destroy our domesticated cattle by the thou
sands. When the snow lies deep upon the ground in 
the dead of winter, the steers· cannot paw through it 
to get at the natural hay of the plains, and they con
sequently die of starvation and cold. The buffaloes, 
accustomecl tQ tbe fearful blizzards, bunch together in 

pleasure of the chase as for the trophies. The buffalo 
horses were trained to run alongside of a big bull, and 
at short range the hunter would spear, lasso, or shoot 
the animal under conditions peculiarly exciting and 
dangerous. 

The " pot hunter," however, provided with the new 
long range repeating rifles, approached within several 
hundred yards of a herd, and concealing himself from 
view, he deliberately shot down the leader. The 
frightened buffaloes then, instead of scampering away, 
gathered around their fallen leader, and acted like 
sheep in a Imow storm, while the successive " pops " of 
the hunter's rifle dropped one after another. If an
other bull should assume the leadership of the startled 
herd, he was marked out as the next target for the 
hunter's rifle. Scores, and even a hundred or more, of 
buffaloes were killed in this way before the hel·d finally 
scampered away across the plains. (lne hunter con
fessed to having killed sixty-three animals in less than 
one hour, and Col. Dodge once counted one hundred 
and thirteen dead buffaloes inside a semicircle of two 
hundred yards, all the work of one man in forty-five 
minutes. 

In 1870 there were millions of buffaloes on the plains, 
and the rate of extermination amounted to over half 
a million a year. The pot hunter received $1 for each 
robe, and for this paltry sum he killed the animals by 
the thousands and left their carcasses bleaching on the 
plains. The Union Pacific Railroad cut the great herd 
on the plains in two, and after that they were known 
as the northern and southern herds. The southern 
herd in 1871 was estimated to number over four million 
animals, while the northern herd was considerably 
smaller, covering a more restricted territory, and mov
ing rapidly away from the vicinity of the railroads. 

When the Atchison, Topeka and Santa Fe Railroad 
was completed, the rush to the plains to k ill buffaloes 
was almost as large and exciting as the famous travel 
to the California mines in the fifties. Thousands of 
Eastern hunters joined the throng, and the wanton 
killing of the southern herd proceeded at a rate never 
before witnessed in this or any other country. In 1873 
one railroad carried from the plains 250,000 robes, 
2,000,000 pounds of meat, and 300,000 pounds of bones. 
Two years later this vast southern herd was practically 
exterminated, and with the exception of a few thou
sand that escaped below the Pecos River, there was 
none left of the four millions which roamed the plains 
in 1870. 

The northern herd escaped destruction so early on 
account of the lack of · facilities to reach their grazing 
grounds. Isolated hunters continued to worry them, 
and to kill off a few thousands each year, but it was so 
expensive to get the robes to market that there was 
little incentive to wanton destruction. In 1882 the 
Northern Pacific Railroad furnished thE' transportation 
facilities needed, and then the rush began to the region 
between the valley of the Platte and the Great Slave 
Lake. The hide hunters were on the scene early, and 
as robes had advanced to $3 apiece, the opportunities 
for making more money were good. In a short time a 
cordon of hunters' camps practically surrounded the 
herd on every side, so that it was impossible for any of 
the beasts to escape. Fully ten thousand hunters were 
in the field, and those on one side drove the frightened 
buffaloes toward the Oa.w.pl of thOle on the oppolite 

sides. Back and forth the animals were hunted, run
ning directly into the muzzles of thousands of repeat
ing rifles whichever way they turned. 

The last of the immense herd, numbering about sev
enty-five thousand, crossed the Yellowstone a few miles 
from Fort Keogh, in 1883, bound for the Dominion of 
Canada ; but a host of pot hunters were at their heels, 
and not more than five thousand of them ever crossed 
into British territory. A smaller part of the herd was 
located between the Black Hills and Bismarck in 1883, 
numbering about ten thousand early in the season, 
but by October their numbers had been cut down to 
twelve hundred. In that month Sitting Bull's Indians 
arrived at Standing Rock Agency, and a grand rush 
was made for the relllnant of t he noble band. The 
slaughter was so intense that in two days there was not 
a hoof left. 

This was practically the last grand slaughter of the 
American buffalo. Hunters passed over in the Domi
nion of Canada, confident that great numbers had 
crossed the border, but they were disappointed in their 
expectations. Years passed, and no one had discovered 
any remnant of the vast northern herd. Here and 
there a dozen or two would be found roaming over the 
wildest portion of the West, and these were corraled by 
men who appreciated the value of the animals, and 
they became the founders of the present domesticated 
herds. 

The American buffalo hunter has disappeared with 
the noble animal that he so wantonly slaughtered, and 
it is to be hoped that he will never again have occasion 
to practice his art in such a senseless crusade of destruc
tion. 

The story of the buffalo should end with the exter
mination of the northern herd in 1883, but under wise 
protection and fostering care it may be that another 
chapter is still to be written. The domesticated herds, 
meager though in numbers compared with those that 
on('e roamed the treeless Western plains, may yet be
come the founders of a stock that shall cover the vast, 
desolate stretches of territory which nature intended 
for them, redeeming the region from its present barren 
and profitless condition. 

A small herd of twenty buffaloes is owned by the 
Island Improvement Company, and kept on Antelope 
Islan 1, in the midst of the Great Salt Lake, where the 
animals have been grazing for three years in a semi
wild state. The island is thirty miles long and six miles 
wide, furnishing the animals with an ideal home where 
they are not interfered with by any one. The grasses 
on the island are rich and luxuriant, the natural water
ing places numerous, and the configuration of the sur
face rough and varied enough to suit the desires of the 
buffaloes. The animals seem to do well there, and 
during the present year four calves were born. 

• • • •  
(Jensus of' the Unemployed In America. 

A special report on the statistics of occupations has 
been made by Carroll D. 'Vright, of the Census Bureau, 
which throws some light upon the number of the un
employed in the country during an ordinarily prosper
ous year. The report shows that "There were 22,735,661 
persons ten years of age and over who were engaged 
in gainful occupations in 1890, of whom 18,821,090 were 
males and 3,914,571 were females, and that of these 
3,013, 117 males and 510,613 females, or a total of 
3,523, 730 persons, were unemployed at their principal 
occupations during some part of the census year ending 
May 31, 1890. Of the whole number of persons so un
employed, 1, 818,865 were unemployed from one to 
three months, 1 , 368,418 from four to six months, and 
336,447 from seven to twelve months, which is equiva
lent to, approximately, 1 ,139,672 persons unemployed 
at their principal occupations for the entire twelve 
months, and this number would represent 5 ·01 per 
cent of the total number of persons engaged in gain
ful occupations in 1890. Divided as to sex, the ap
proximate number of males unemployed at their prin
cipal occupation for the entire census year was 972,000, 
representing 5 ·16 per cent of the whole number of males 
at work, while the approximate number of females un· 
employed at their principal occupation during the same 
period was 167,672, representing 4 ·28 per cent of the 
whole number of females at work." 

• • • • • 
l!Iovement of Nlearaguan 

IMPORTS. 

Trade. 
, 

1889. 
From the United States . . . . . . • .  $14 1,885 

Germany. . . • • • •  . . . . . 8.769 
Great Britain . . . . . . . .  42,197 
France. . . . . • . • . . . 18,207 

EXPORTS. 

1892. 
$185,857 

15,586 
112,789 
5,434 

1895. 
$79,038 

36,646 
36,252 
'1,188 

1892. 1895. 
To the United States . . . . • • • . . . • . . . • • • • • • • • • •  $426,085 $214,404 

Germany. . . . . .  . • . . • .  • • • • • . • • • . • • . • • •  20,100 208,200 

Great Britain . . . . . . . . • • • • •  • •  • • • . •  • •  • • .  114,678 1>2,881 
France. • . . • • . •  . . . . . . . . . . . . . . . . . .  . . . 15,492 81,010 

The United States still occupy the first position among 
the nations with which Nicaragua trades, but Germany 
has made great gains, while the others have been los
ing, with the exception of France, who has doubled 
her imports from Nicaragua in three years.-Uhland's 
WocheDlchrift. 
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THE TntBER DRY DOCKS AT THE BROOKLYN 
NAVY YARD. 

As we go to press the last few yards of excavation are 
being tak6n out preparatory to opening the great timber 
dry dock at the Brooklyn Navy Yard, known as No. 3, 
to the river, and by the time this issue is in the hands 
of our readers the dock will be cOlllpl�ted and ready for 
the entrance of warships. In its general construction 
it is similar to No. 2, a timber dock lying parallel with 
it which was opened a few years 
ago ; but its cdpacity, as will be 
seen from the accompanying ta.ble, 
is considerably greater. 

.� oil " 0 

� .. 
go B 

0 oS 0 �5 " § 0 ... 71 � � 0 
tl. oS " � "" 2 Q) Q) :i! � I'!:i A 

Dry d O C k -I- - -No. 2. . . . . 500 ft. 130 ft. 25� ft. Timber Dry d o c k  No. 3. . . . .  670 ft. 151 ft. 29 ft. " 

J t itufific !mtritau. 
at the long, easy sweep of the lines of this ship as shown 
in the illustration, remembering the fact that within 
her hull are engines and boilers of 21,500 horse power, 
to understand how this phenomenal speed was main
tained on a four hours' trial. 

Before entering into the detailed description of the 
new dock No. 3, it will be well to refer to the sensa
tional rumors which have appeared in the daily press 
to the effect that the dock is several inches shallower 

[FEBRUARY 20, 1 897. 
four inches less than the original design. The value of 
this additional foot of depth is incalculable. It would 
mean that in time of war a crippled and sinking ship 
would have just that much better chance of crawling 
into dock before she sank. It is true the present sills 
are one foot lower than the top keel blocks ; but these 
could be removed and working space could be obtained 
by taking up the planking on the floor of the dock
an expedient which could easily be carried out and 

would give 15 inches more head 
room. As regards the shortage of 
20 inches in the length, it may be 
said that since the work was begun 
the dock has been lengthened 70 
feet and has been moved bodily in
shore 64 feet. The piling upon 
which the structure is built is spaced 
4 feet apart longitudinally. The 
present difference in length is caus
ed by the fact that, when the dock 
was lengthened, it was built to an 
even multiple of 4 feet. 

In some of its dimensions the ne'" 
dock is the largest of its kind in the 
United Statet;, its nearest competi
tor being the great Port Orchard 
dry dock on Puget Sound, an illus
trated description of which appear
ed in the SCIENTIFIC AMERICAN of 
October 3, 1896. The latter dock is 
5 feet longer and has 1 foot greater 
depth of water on the sill, but it if! 
not so wide. These two docks are 
among the largest in the world, and 
they are likely to meet all the needs 
of our navy and merchant marine 
foc many years to come. The use 
of timbel' for dry dock construction 
is comparatively modern, all the 
earlier docks having been built 
of stone. The first timber docks 

DRY DOC][ NO. 3 AT THE BROOKLYN NAVY YARD-INTERIOR OF CAISSON. 

The plan of the dock approxi
mates to the form of a ship, the 
sides tapering toward the ends and 
sloping toward the floor. The inner 
end is formed by a transverse wall 
which has the same slope as the 
side walls and the outer end is 
closed by a hollow steel caisson of 
a general boatlike form, whose keel 
and stems conform exactly to the 
cross section of the dock entrance 
and fit against a bottom sill and 
side abutments, a watertight joint 
being secured by llIeans of a rubber 
gasket. The problem in building 
such a dock is to provide a deep, 
watertight basin which shall be 
able to withstand the pressure of 
the water when it is full, and to 
carry the concentrated weight of the 
ship and prevent seepage of water 

in the United States were constructed over forty 
years ago, and experience has shown that they are 
thoroughly reliable. It is true that in those waters 
which are infested with the teredo the entrances are 
liable to be eaten away ; but the difficulty can be over
come by building these parts of masonry or concrete. 
There are advantages of increased light and working 
space in a timber dock, due to the easier slope of the 
side walls ; but the main advantage lies in the rapidity 
with which it can be constructed and the fact that it is 
much cheaper to build. This is shown by a comparison 
of this dock with the stone dry dock at Mare Island, 
San Francisco. The new dock will have cost about 
$600,000, whereas the stone dock at Mare Island cost 
about $3,000,000 complete, although it is over 140 feet 
shorter and the depth and width are smaller in pro
portion. 

The illustrations which accompany this article will 
give a clear impression of the construction of these dry 
docks and the manner in which a warship if> carried 
upon the keel blocks and shored up by struts which 
rest upon the altars and are wedged snugly against the 
hull. One of the 

on the sill a�ld shorter in total length than the contract 
calls for. If the dock is a few inches short in a length 
of nearly seven hundred feet, it is a small matter ; but 
if the available depth of water on the sill is four inches 
less than was designed, it is a matter of most serious 
moment. By reference to the two drawings showing 
the work as first designed and as now built, it will be 
seen that it was at first intended to have a depth of 29 
feet 4 inches over the outer sill and 28 feet over the 
inner sill. Before the contract was let it was decided 
that the 12 by 16 inch timber which fOrIn"! the outer 
edge of the sill and takes the thrust of the caisson gate 
was not deep enough, and its depth was increased to 16 
inches. The difference-4 inches-was deducted from 
the total depth, leaving it 29 feet in place of 29 feet 4 
inches. 

This change did not affect the capacity of the en
trance, as this was determined by the inner sill, which 
was now one foot higher than the outer sill. It was 
subsequently arranged to lower the inner sill one foot, 
as shown in the plan, thereby giving a clear depth 
over both sills of 29 feet, or one foot more instead of 

from without when it. is empty. 
The floor of the dock, which is 626 feet 8 inches long 

by 64 feet 4 inches wide, is carried upon 12 inch spruce 
piles 45 to 50 feet long. They are spaced 4 feet be
tween centers except beneath the keel way,' where eight 
piles are driven close together to take the enormous 
weight which is concentrated on the keel of the ship. 
After the piles had been cut off to the same level they 
were capped with 12 X 12 inch longitudinal timbers, 
drift-bolted to the piles, and above these over each row 
of piles are lateral timbers extending across the full 
width of the floor. Above this is laid the floor of 3 inch 
planking. To render the floor watertight a complete 
bed of �oncrete 4 feet thick is laid beneath it, 
its surface lJeing level with the top of the longitudi
nal piles. Within the concrete is formed a system of 
drains leading to the pump well. To render the floor 
thoroughly seCUl'e against leakage, a complete wall of 
sheet piling formed of 8 X 12 timbers, tongued and 
grooved, was driven entirely around the outer edge of 
the floor. This extends 35 feet below the floor level, and 
the concrete beneath the floor is finished off carefully 
against it. The sloping side walls are carried upon 

brace piles which 
are driven 6% feet 
from cen tel' t.o 
c e n t e r  laterally, 
and 4 feet be
tween c e n t e l' S  
lo n g i t u d i nally. 
Securely notched 
and d r i f t e d  to 
these are the slop
ing timber" form
ing the altar sup
ports, which butt 
at their lower end 
against the trans
verse floor tim
bers before men
tioned. Directly 
upon these are 
bolted the 8 X 13 
i n c  h stringers 
which form the 
" altars," as the 
steps of the side 
walls are termed. 
To prevent leak
.. ge through the 
side walls, over 3 
feet of puddled 
clay are carefully 
tamped in around 
the piles and up 
to the underside 
of the a I t 'l. l' S • 
Baek of the cop
ing t h e  r e are 

views shows the 
cruiser Columbia 
entering dock No. 
2, the caisson gate 
having been float
ed away from the 
entrance, as will 
be explained later. 
Two other cuts 
show a bow and 
stern view of the 
same ship in the 
dock a f t e r  the 
water has been 
pumped out. It 
will be remember
ed that the Col
umbia and h e r  
s i s t e r  ship the 
Minneapolis a l' e 
the two faotest 
cruisers of their 
size (7,475 tons) 
afloat to-day, the 
former having a 
r e c o r d  of 22'S 
knots per h o u r  
and the l a t t e r  
h a  v i n g  slightly 
over 23 knots to 
her credit. They 
are also remarka
ble for their ar
rangement of tri
ple screws. It only 
requires a glan� TU Oll-UIQB OOtUDIA U�EBIWQ l)1loY 1)001: NO. 2 AT THE BBOOKLYN NAVY YAlm. driven five rows 
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of coping piles, and 26 feet back from the coping o f  the 
side walls is driven a second wall of sheet piling. This 
extends 50 feet below grade, and completely encircles 
the dock, the bottom edge of this outer wall being 15 
feet below the dock floor. This is done to prevent 
seepage of water through the side walls, and it is 
assisted in this by several transverse walls of sheet 
pi ling. 

That this work has been well done is proved by the 
fact that the leakage into 
the dock was only a inches 
in twenty-four hours. T h is 
leakage was due to the 
fact that the trench for the 
:;nction pipe was open fOI' 
al terations, and when th is  
trench is  closed the dock 
will be perfectly dry. 

'rhe methods adopted by 
the contractors, 'r. & A. 
Walsh, of New York, in  
excavating this great dock 
were enti rely novel, and 
are of considerable inter-
est. Excavat ion was be-
gun at the inshore end, 
and the work of excavat · 
ing and pile driving was 
carried out in sections. 
As each section was being 
excavated it was inclosed 
by sheet piling and flooded 
with water. This enabled 
float i ng  pile drivers and 
exeavators to be used, and 
the trouble and expense of 
continually shifting the 
land pile drivers avoided. 
After a section had been 
excavated and the piles 
driven, it was pumped out 
and finished off, t.he plant 
being moved to a new sec
tion. 

Je itutific )mttitau. 
are in two rows, the lower pipes being 24 inches and the 
upper row 20 inches in diameter. The large tank seen 
in the foreground holds 20,000 gallons of fresh water for 
the boiler, which is located on t.he main deck. The 
caisson was built by T. S. Marvel & Company, of New
burg, N. Y.  

The pumping machinery for emptying the dock is 
located in a building near the dock entrance. It was 
put in wlien dock No. 2 was built and will now be doing 

1 2 1  

are indebted for our particulars to the courtesy of Mr. 
C. M. Bird, the engineer for the contractors. 

• • • 
A Rope from the Ocean. 

The largest marine plant, and probably one of the 
highest plants known on this globe, is a gigantic 
seaweed, the nereocystis, the stem of which has been 
found to grow as much as aoo feet long, says the Min
ing and Scientific Press. It was first discovered not 

The steel caisson which 
forms the gate to the dock 
is of special interest.. It  is 
the largest in the world, ex
ceeding that at the en-

CRUISER COLUMBIA IN DRY DOCK NO. 2, BROOKLYN NAVY YARD, SHOWING THE ARRANGEMENT 
OF TRIPLE SCREWS. 

far from the Alaskan coast, 
out has since been found 
floating in various parts of 
t he Pacific Ocean along the 
A m e r i c  a n  and Asiatic 
shores. This seaweed grows. 
in a ,'ery curious manner. 
Large quantities of it are 
found at a little distance 
from shore, and at depths 
not exceeding 300 feet. On 
loamy bottom large thick
ets of this plant take root, 
and a stem of the thick
ness of ordinary cord grows 
upward. At its top there 
is a pear-shaped balloon, 
which grows with the stem, 
and when it reaches the 
surface of the water it often 
lIleasures 6 feet and more 
in length, with a diallleter 
of 4 feet 6 inches. This 
balloon has, of course, an 
upward tendency, a n ti 
keeps the stem I{rowing 
until it floats on the SU\'o 
face of the water. Fl'Om 
the top of this balloon a 
large tuft of strong, thick, 
spade-like leaves grows 
out, which originally are 
not more than 2 feet long, 
and which grow and split 
until from the balloon a 
rose-like growth of from 
50 to 65 feet in diameter 
covers the water. This 
gigantic weed grows in 
such quantities that near 

trance to Puget Sound 
dock. It is shaped like a double-ended boat, its length 
on deck being 108 feet 8 inches ; depth, keel to deck, 35 feet 
4 inches ; length on keel, 71 feet 1� inches ; and great
est breadth, 25 feet. The keel is 24 inches wide by 17 
inches deep, and on each side of it and on each side of 
stems are strips of plank, to which are fastened rubber 
gaskets n� inches thick by 6 inches wide. Thdse bear 
against th€ side abutments and t.he bottom sill, and 
under the enormous pressure of the water make a tight 
joint. The framing consists of 4 X 4 inch angles, 
spaced 2 feet apart, and the plating varies from %' 
inch at the garboards to % inch at the sheer strake. 

Th� caisson is strengthened by longitUdinal string
ers from 20 to 2! inches deep, wr.ich are riveted 
to the frames. Twelve feet above the keel is the 
lower deck, which consists of 8 inch deck beams, 
riveted to every oth er frame, and tied together by 
longitudinal stringers of � by 24 inch plate. Each 
beam is tied to the bott.om framing by three 3 inch 
stanchions. Twelve feet above the lower deck 
is the main deck, which is the one shown in 
our !Wcompanying view of the interior of the 
caisson. It is covered with plating % inch and 
% inch thick. Above this is a top deck of 
wood, which is level with the coping of the 
dock. 

In the bottom are placed 200 tons of concrete 
ballast, to give the caisson stability when it i� 
floated away from the abutments. The space 
below the main deck is utilized for water bal
last which is taken in for regultaing the 
draught. Water is admitted by two 16 inch gate 
valves, one at each end of 
the caisson, and it is re-
moved by the 12 inch cen-
t!'jfugal pump seen in the 
engraving of the interior. 
The donkey engine in the 
center of the deck operates 
a capstan on the upper 
deck which serves for 
warping the gate into po
sition. 

Arranged down the cen
ter of the deck are twelve 
hand wheels which operate 
as many large gate valves 
for admitting wat.er to the 
dock when a vessel is ready 
to leave. The valves are 
placed midway in a dozen 
pipes, which pass clear 
through the caisson. They 

double duty. It consists of two 42 inch centrifugal 
pumps driven by two vertical engines with cylinders 21:l 
inch diameter by 24 inch stroke. The plant was built 
by the Southwark Foundry and .Machine Company, of 
Philadelphia, and the pumps have shown a service 
capacity of 05,000 gallons per minute. There is also a 
Vi inch pnmp with a capacity of 7,000 gallons per minute 
for drainage. 

'1.'he figures of the total quantities are necessarily 
large for a dock of this size. They are as follows : 

Twelve inch spruce piles . . . . • • . . . . . . .  . . . . . . . . .  18.000 
Twelve inch oak piles . . . .  . . . . . . . . . . . . . . . . . . . . 200 
Yellow pine timber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,89.�,446 B. M. 
Whiw pine timber. . . . .  . . . . . . . . . . . . . . . .  . . .  . . . .  1 15,000 .. 

Oak timber . . . . . o •  • •  • • • •  • • • •  • • • •  • • • •  • • • •  • • • • • • • •  128,000 u 
Screw holtB and drift holtB . . . . . . . . . . . . . . . . . . . . . .  657,000 pounds. 
Cast iron snction pipe . . . . . . . . . . . . . . . . . . . . . . . .  . .  290,000 " 
Barrels of cement. . . .  . .  . .  . .  . .  . . . .  . . . . . . . . . . . .  . . 8,600 

The total cost of the dock including t he track around 
the coping and pile foundation�was about $600,000. We 

CROSS SECTION OF 

{ }:'  t� 
� � 
i �  . .... 

� o' 

A BU TMEN T FL OOR 
AS B U I LT. 

� -=  % g,  
3: � 0 0  

2 9  feel o n  s i l l .  � Q;  .c .c 
m �  "" M  

DOCK ENTRANCE AS BUILT. 

ABlITMENT FLOOR � � 
AS OESIGNEe . t �  

k � 
.<8 I'et't 01(' sill � �  "' ;; 

: ... \ ... '" .., .. , 

:>. 0  

CROSS SECTION OF DOCK ENTRANCE AS DESIGNED. 

the shore large meadow
like islands are formed, which impede navigation. The 
natives of the Aleutian Islands make manifold usage 
of this plant. From the strong dried stems they make 
rope 250 feet and more long, while balloons of this 
weed furnish them with large vessels after they are 
dried, the smaller ones being used in their boats to 
bail out water. The long leaves, after being dried, 
are cut into narrow strips and used for wickerwork, 
the making of baskets and similar furniture. 

• I e  • 
1lIineral8 In Servia. 

According to the Revue d'Orient, Servia is rich in 
mineral products. Gold is found in a pure state in the 
beds of some rivers. such as Thenarcka, Pek, Timok, 
Rasina and Poustarek, streams in the neighborhood of 
Pirot. All the mineral districts of Servia contain sil
ver in a greater or less proportion, in lead, arsenic, 
manganese, zinc and copper. Quicksilver is found 
chiefly in quartz and serpentine, the chief vein being 

near the village of Ripany. Thel'e is a little 
copper almost everywhere, but chiefly near Po
jarevatz and Valievo. The antimony is good, 
and is found in the provinces of Belgrade and 
Valievo. Zinc exists in all the mineral districts 
most frequently mixed with sulphur. Nickel 
is also found, but in small quantities, mixed 
with quicksilver. Chrome has been discovered 
in serpentine, and the government works a 
mine of il'On chrome near Valievo, of which 
great things are predicted. Coal is met with 
in  nearly al l tertiary format.ions of the king
dom, and all the Servian coal fields have by 

no means been yet ex
plored ; there are very few 
parts w h e r  e researches 
have not brought new beds 
to light. Hitherto the best 
coal has been found at 
Verkachanka, between the 
Pek and the Timok. This 
is coal of excellent quality, 
in seams four to sixteen 
meters thick. The mine 
is connected with t.he Dan-
ube by a railway. 

•• • •• 
A MEMORIAL statue to 

Dr. Parke, who was the 
8urgeon of Stanley's expe
dition in Africa, has been 
erec.ted at the south side 
of Leinster Lawn in Dub
lin. 
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A NEW HOUSE BICYCLE. 

Is the use of the bicycle, which is now so general, an 
excellent thing, as some people claim ? Or must we see 
therein a deplorable habit capable of distorting the 
limbs and spine of children through a vicious attitude, 
and of causing in woman certain local symptoms of a 
serious nature, d ue in great part to the incessant vibra
tion that occurs even in the most perfect machines ? 
Our conclu�ion will be brief. The healthiest exercise 
becomes injurious and dangerous by abuse. Open air 
sports are the dispensers of health, but on the essen
tial condition that they be practiced with moderation. 
"Muscular exercise carried to a feeling of slight lassitude 
in a healthy man quickens the elimination of the spe
cial toxines due to cerebral superactivity. Rational 
cycling, like hunting and horseback riding, is thus a 
genuine repose for men who lead a sedentary life. It 
excites the general phenomena of nutrition and quick
ens the destructive assimilation and consequently the 
incessant repair of our cells. It is entirely different 
with jading. Muscular exercise carried to fatigue is 
dangerous and injurious to the highest degree. In fact, 
jading causes such a hyperproduction of the toxic pro
perties of destructive assimilation that the organic 
poison" accumulate, since the normal excretions are 
powerless to throw them off. 

The intelligence of the jaded becomes enfeebled in 
the long run, the individuality disappears, and the 
man, trained in every sense of the word, is no longer 
anything but a machine, worthy of but little interest at 
an epoch in which machines and electricity are loading 
us down with so many wonderful instruments. 

'Ve can therefore counsel the use of the bicycle with 
moderation only, and to a degree in which it is a relax· 
ation to a man who is habitually submitted to assiduous 
cerebral work. Woman will also derive benefit from 
such exercise if she does not allow herself to be trained 
for contests of speed and records of distance, which she 
will very quickly pay for with her beauty, shape and 
health. Rational and methodical cycling is likewise a 
great pleasure to many men of a certain age. 

It pel"lnits them to maintain the dexterity and vigor 
of their muscles and the liberty of their joints. 

B icycle exercise has naturally led manufacturers to 
get up house apparatus analogous to home gymnastic 
apparatus, uut provided with pedals and the same 
saddle that is used on the bicycle. 

How fortunate it is that racers have the power of 
training themselves at home, and, at the foot of their 
bed, t.o pedal from 30 to 60 miles, to climb ascents and 
to exercise their muscles by means of a brake. It was 
with this object in view that was constructed, after 
other apparatus now abandoned, the veloroom, which 
a few years ago was presented as the type of the house 
bicycle. This is an excellent training apparatus ; but 
is it adapted to the sick, to convalescents, to weak per
sons, to rheumatics, and to the gouty, whose joints 
are swollen and painful for weeks at a time ? Experi
ment very quickly answered this question. The use of 
this apparatus, which necessitates a real muscular 
stress, could not be tolerated by the very susceptible 
tissues of the gouty, scarcely ever an acute attack. 
It. was after personally experiencing the grave incon
veniences of an exaggerated exercise, in the course of 
a convalescence from an attack of rheumatism, and 
after trying upon himself the advantages and disad
vantages of the veloroom, that a person of great intel
ligence soon found that every effort, however slight, 
occasioned a return of his articular pains-a real ag
gravation. 

The motion itself seemed to be beneficial, but the 
stress necessary to put the apparatus in action could 
not be tolerated for more than a minute or two. Was 
it not posRible to devise a home apparatus that should 
be tl"Uly practical and capable of taking the place of 
those wonderful Swedish gymnastic apparatus that 
every one may see at the Imperial Baths of Carlsbad ? 
'l'he new apparatus that we have j ust examined, and 
that is constructed by the person just alluded to, is a 
great improvement upon everything that has been 
devised up to the present for the same purpose. It is 
simple, inexpensive, demands no appreciable expendi
ture of muscular strength from convalescents, and 
permits those who wish to get rid of fat to take a 
sweat or a daily spin with windows wide open. This 
machine, called by its inventor the " Hygienique," is 
therefore in every respect a medical apparatus that 
does away with all danger of jading. 

B ut what makes it perfect is, before all else, its extreme 
simplicity. The Hygienique, in fact, is composed essen
tial ly of a saddle of variable shape and height and of 
sprockets connected by a chain with a double crank 
carrying a brake. Its rolling should be perfect. Such 
is the apparatus which permits any one, well or con
valescent, to pedal at home without any effort and 
without fatigue if he desires to take a little exercise in 
bad weather, or else to give motion to joints made stiff 
by a recent attack of gout or rheumatism. The return 
of strength and mobility soon permits of increasing the 
length of the exercise and, through the motion of the 
arms and legs, of obtaining a moderate and salutary 
sweat. 

The hands that hold the double crank can, in fact, 

J , itutifi, !mtrinlu. 
either simply follow the motion of the feet or cause the 
motion thereof, the legs remaining passive, or else ob, 
tain a great muscular output from the latter through a 
contrary stress. 

This apparatus is therefore destined to render the 
greatest services to those who may have need of a 
moderate daily exercise. 

What is there better for reducing flesh, if it is impos
sible to take a spin every day after a IHeal, than to 
pedal for a half hour or an hOllr at hOllle without 
excessive fatigue and protected against rain and snow ? 
Open the window, and you will be in the open air. A 
gouty or a rheumatic person can thus, every day in the 
year, take all the exercise that is necessary to keep his 
momentarily ancbylosed joints in condition, and 
through sudation prevent a recurrence of those acute 
crises that are so justly dreaded. 

The common action of the arms and legs permits an 
active person, in being his own brake, to proportion 
the strength that he wishes to exert. Even those who 
wish to combat obesity ought to know by experience 
how injurious jading is to them, and what profit, on 
the contrary, they can derive from a regular regimen 
and a daily muscular exercise after every meal. 

The apparatus just described permits any one to 
effect. at home and in bad weather, such cures as are 

A NEW HOUSE BICYCLE. 

usually due to out of door exercise. We therefore be 
lieve it destined to give physical vigor and youth to a 
host of persons of all ages.-La Nat.ure. 

... , . .. .. 
NOTES AND SKETCHES AT THE ANNUAL BICYCLE 

SHOW, NEW YORK CITY. 

Riders of the wheel whose experience dates back to 
the early eighties will remember that the first ball 
bearings were provided with an annular separator 
which prevented contact between adjoining balls. In 
course of time this device was discarded, and the races 
were filled up with balls whose adjacent surfaces were 
free to touch one another. This contact, unlike that 
between the balls and the cones, is not a rolling but a 
rubuing contact, the adjacent surfaces of the balls 
moving in contrary directions, and it must develop a 
cel·tain amount of friction, which will incrl'ase in pro
port.ion to the pressure upon the bearing. In a few of 
the machines at the show the old time separator has 
made its appearance. The Sartus hub, shown by G. 
E. Strauss, of New York City, is provided with a re
tainer which rotates with the balls and keeps them 
from frictional contact. The Comet cycles are fitted 
throughout with a three-ball bearing, shown in Fig. 1, 
which is provided with a separator, the pockets being 
equidistant around its periphery. The separation of 
the balls, however, is not the chief point aimed at in 
this construction. Mr. F. L. Howe, the inventor, 
claims that just three balls are necessary to give an 
even distribution of pressure at all periods of the revo
lution. and that this will he secured, even if the balls 
vary in size. The bearing is designed broadly upon 
the principle by which a three-legged stool will take a 
stable bearing when one with four legs will not. The 
machine fitted with these bearings appears to run with 
remarkable sllloothness and silence. 

A notable device for reducing friction in the bearings 
is that adopted by the manufacturers of the Racycle 
machine, Fig. 6, who seek to lessen the pressure upon 
the crank-hanger balls by placing the bearings outside 
the sprocket and about the same distance apart as the 
crank centers. In the Racycle the bearings are 3�4' 
inches apart as against about 2� inches in the other 
machines. The increased width is obtained by enlarg
ing and dishing out the hubs of the cranks and extend
ing the barrel of the crank hanger within them. It 
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is claimed that on the principles of the lever the pres
sure transmitted to the bearings through the joint 
action of the cranks and the sprocket is less the farther 
the bearings are removed from the center of the crank 
hanger. The increased distance between the bearings 
enables a narrow trea.d to be used, and the Miami Cycle 
and Manufacturing Company, of Middletown, Ohio, 
show a Racycle machine with the exceptionally narrow 
tread of 3% inches. 

A fine exhibit of non-splitable built-up rims is shown 
by the Keene Wood Rim Company. The rim, Figs. 2 
and 3, is built up of five layers of wood. The two outer 
layers and the center layer have their grain running in 
the length of the rim, and the grain of the two inter
mediate layers runs across the rim, the whole material 
being specially prepared so that it will absorb the glue 
freely and form a thoroughly compact piece. The al
ternation in the direction of the grain serves effectually 
to prevent warping and splitting, and the value of the 
device is shown by several short lengths of rim which 
are exhibited with half a dozen six inch wire nails 
driven through them an inch apart. The outer and 
inner layers are usually of rock elm, with maple or 
birch for the inside longitUdinal layer, and the two 
crosswise layers are of walnut or birch. The tendency 
of the upsetting is to cause the ends of the joint to open, 
and to prevent this the form of joint shown in the 
cut is adopted. A diagonal saw tooth lap joint is made, 
and each tooth is curved in cross section to give a more 
intimate overlapping of the fibers. It is cut by special 
machinery, and the work is so perfectly done that when 
the ends are brought together and glued the point of 
contact is scarcely discernible. The design and work
manship are admirable and will commend themselves 
to the practical mechanic. The makers are old estab
lished furniture manufacturers and their experience has 
been used in turning out one of the most useful ex
hibits in this year's show. 

A pneumatic whistle, Fig. 5, the invention of a loco
motive engineer, is shown attached to the head of a 
bicycle. A small roller provided with an upwardly pro
jecting connecting rod is pivotally attached by means 
of a short lever to the crown of the front forks of a 
bicycle just auove the tire. The roller is carried at the 
end of a vertical rod, and, when not in use, is held 
out of contact by a coil spring. Attached to the rod is 
a single acting air cylinder containing a plunger which 
is worked by the connecting rod above mentioned. 
'fhe device is operated by pressing upon the button at 
the top of the rod, thereby forcing the roller in contact 
with the front tire, when the air is forced through the 
curved pipe and down through the whistle, which is of 
the ordinary steam whistle type. By varying the pres
sure the note may be made intermittent or loud and 
continuous. It is shown by the Leibe, Hall & Droege 
Company, of Newark, New Jersey. 

The Circle Cycle Company, of New York, shows the 
greatest novelty in frames, the diamond being 
replaced by a complete circle of tubing, Fig. 7. 
The method of making the joints is peculiar, and it is 
claimed that a stronger and more reliable construction 
is secured than is possible with the common drop 
forgings and brazed joints. The ends of the tubing !tre 
brought together and the larger tube of the joint piece 
is slipped over it and double pinned. Plugs are 
inserted each side of the joint and a molten aluminum 
alloy is run in. The connections with the head, post, 
and crank hanger are made of the same alloy, and it is 
claimed that a lighter and specially strong and tough 
frame is the result, the ladies' wheel for the road 
weighing only 21 pounds. 

The Saturnalia bicycle, Fig. 10, shown by Crittenden 
& Rollo, New York, is provided with an interchange
able gear in the form of four sprockets-two on the 
crank axle and two on the rear axle. The larger 
sprocket on the crank axle is in alignment with the 
smaller sprocket on the rear axle and vice versa. To 
change the gear the chain is shifted from one pair of 
sprockets to the other, the change being made, of 
course, when the machine is at rest. 

Electricity is brought into the service of the wheel
man by the Acme Electric Light Company, which 
shows a compact and beautifully finished electric lamp, 
Fig. 4, which is claimed to be the only absolutely dry 
battery lamp of its kind. The body of the lamp contains 
a charge of four cell!!', sufficient to run the lamp for from 
10 to 14 hours. The recharge of four cells is put up in 
a cardboard case, and can be slipped bodily into the 
lamp when the other is withdrawn. Attached to the 
front face of the body is a cornucopia reflector, into the 
base of which is screwed the small incandescent bulb, 
connection with the battery being made when the 
bulb is screwed home. The front of the reflector is 
closed by a hinged glass ; the effective power of the 
light and reflector is rated at three candle power. The 
body of the lamp is provided with a hinged cover 
in which is a switch for regUlating the volume of the 
light. 

The greatest novelty in lamps is shown by the Wiz
ard Manufacturing Company of Chicago and New York, 
who exhibited the Wizard gas lamp, Figs. 8 and 9. It 
looks like the very refinement of ingenuity that. a bicy
clist should carry his own gas-making plant with hilll 
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on the wheel, yet this is what this lamp involves, the 
acetylene gas being produced by the dropping of water 
from an upper tank in the lamp upon a block of cal
cium carbide contained in a gas-generating compart· 
ment belo w. By reference to Fig. 8, which is a sectional 
view of the lower half of the lamp, it will be seen that 
the metal case is divided by a horizontal plate into two 
compartments, the upper one being filled with water by 
means of one of the vertical tubes seen at the back of 
the lamp, the lower one containing the block of car
bide. Water is allowed to drop upon the carbide by 
shifting over the small le\'er on the top of the tank, 

8 and n. Acetylene bicycle lamp. 

J , itutific �mtri,au. 
Washington Kalhvay Terminals. 

There are good grounds for believing that several 
million dollars will be spent by the railroad companies 
entering Washington in improvements within the next 
few years. At present, says the Manufacturer's Record, 
three different plans are being considered. One is by 
the Baltimore & Ohio Railroad COlllpany for terminals, 
which will be either above or below the grades of the 
principal streets, and which will necessitate the con
struction of an extensive viaduct of llIasonry or steel 
and the probable enlargement of its present depot. A 
bill is now pending in Congress providing for a new 

r 

./ 
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stood that the several railroad companies which now 
use the Pennsylvania depot will be interested, and that 
it will be a union station for the Southern, the Chesa
peake & Ohio, possibly the Atlantic Coast Line, and 
the Norfolk & Western, as well as the Pennsylvania 
lines. 

• • • •  
Tests for Government Crockery Ware. 

The United States government tests of crockel'y 
ware, as required by Philadelphia depot of the quarter
master's department, Schuylkill Arsenal, Major 
Charles W. Williams, quartermaster, U. S. A., is boil-

10 'l'wo'Bpced gear. 

1. 'I'hree·ball bearing. 2. Non'Bplitable rim. 3. Joint for non·splitable rim. 4. Electric bicycle lamp. 5. Automatic whistle. 6. A device to reduce friction. 7. The circle cycle. 
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which controls a valve in the bottom of the tank. 
The gas is led to the pinhole burner by a vertical pipe 
passing through the tank, the size of the jet being re
gulated by a thumb screw. A safety valve opens from 
the gas chamber into a vertical pipe at the back of the 
machine. The l ight may be varied from a small bead 
just discernible to a % inch flame. If water is fed at the 
rate of four drops per minute, the lamp will burn for ten 
hours. It is recharged by inserting, a fresh block of 
carbide. Aprarently the light cannot be jarred out, 
the exhibitor dropping it on the floor and giving it 
other rough usage to show its good " staying " qualities. 
We defer to a future issue further mention of other nov
elties observed at this comprehensive show. 

system of terminals for the Pennsylvania Railroad 
Company, by which the tracks of the system are to be 
depressed from a point in the suburbs to the present 
depot. The bill also provides for the construction of a 
new bridge across the Potomac River in place of the 
present wooden structure. It is und�rstood this 
measure is not favored by the railroad company, but 
that it is considering a plan for a union station, 
which will be a very elaborate affair, and which will be 
located in a different part of the city from the pre
sent depot. To construct this building and the neces
sary tracks leadin� to it, it is understood, will require 
an outlay of several million dollars. While no details 
of the plan have been made public as yet, it is under-

ing from ten to fifteen minutes and then being trans
ferred to water at as near the freezing point as can be 
obtained. 'l'he crockery must not craze nor crack in 
this test. For tUlllblers they are placed in water at 
about 192-40 for one minute, and then transferred to 
water at 42-440 Fah. If they crack under this test, 
they are rejected. 

• • • • • 
Notice to Subscribers. 

In the case of all new su bscriptions to the SCIENTIFIC 
AMERICAN as they are hereafter received at this office, 
the paper will be sent beginning with the date of re
ceipt of order, unless the subscriber otherwise spe
cifies. 
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RECENTLY PATENTED INVENTIONS. 

Eo:dneerln:. 

STEAM SCRA PER.-Joh n Austin, San 
Francisco, Cal. From a drum forming a part of a hoist
ing machine, according to this improvement, a cable ex· 
tends around a sheave anchored at a suitable distance in 
advance of the scraper, with which it Is connected by a 
pulling line, a cable from a second drum on the same 
machine passing around a eheave to the rear of the 
scraper, and being connected therewith by a hold-back 
l ine. The latter line Is connected with a dumping line, 
arranged in connection with a gear shaft, pinion, and 
crank in a frame at the rear of the scoop, whereby the 
dumping line may be made slack or taut, as desired, to 
insure the tilting and dumping of the scoop whenever re
quired, but always preventing the upsetting of the scoop 
while it is being tilled. 

action of an air blast, forcing the impurities through the 
sieve on which the grain rolls down for further scouring. 
A stationary screen or sieve Is inclosed in a revoluble 
drum in which the grain is received at one end, a scraper 
removing the grain from the Inner surface of the drum 
and gnldin� it to the sieve. 

WATER H EATER FOR BATH T UBS. 
William Gunn. Indianapolis, Ind . .  For quickly heating 
water in a bath tub, a small heater is arranged at one end 
according to this invention, having a metal shell or cas
Ing and end chambers, there beinlt within the casing 
easily cleaned water tubes, below which is a perforated 
shell forming a gas burner, the device affording a large 
heating surface by which the water passed through the 
tubes may be quickly heated. The connections are such 
that the circulation is maintamed by the hot water rising 
in the tub, and when the water is discharged from the 
tub it is also drained from the water tubes, thus prevent.. 
ing damage by freezing. 

Kalhway Applia nce.. DOOR OR WINDOW FAS'l'ENER. -Joh n 
CAR FENDER. -Ed m un d  West, San T. Nagle, Bntte, Montana. 'l'his is a simple device which 

Frandseo, Cal. This inventor has devised a spring- may be carried in the pocket and convenienLly applied 
controlled rocking fender. with hinged and spring con. to fasten doors or windows, being readily removed when 
trolled wings at each side of the back member of the the door is to be opened or the window raised or 
fender, there being a keeper carried by each of the wings lowered. It consists of a block in which slides a locking 
and engaged by extensions from the bottom portions of bar engaged by pawls carried by the block, there being 
the fender. The device provides a spring·like bed at the outer end of the locking bar a foot with teeth 
adapted to receive without injury a person caught in the which are brought into engagement with a door jamb by 
path of a moving car, and wings or gstes are arranged to the closing of the door, or with one of the meeting ralls 
automatically close over the fender and prevent the per- of tbe sash in adjusting a window, the block being then 
son from falling off. moved and held In lockina:. engagement with the bar by 

REPLACING DERA ILED CARS. -James the pawls. 
H. Malone, New York City. To facilitate the moving WINDOW FRAME AND SASH. - David 
back on the track of derailed trolley or horse cars, this W. Trotter, Butte, Montana. To make windolVs aimost 
inventor provides a sectional device which may be car· entirely dust and wind proof, and to dispense with inside 
ried on the cars, and WIth which the cars may be reo stops and parting beads for the sash and frames, render· 
placed on the tracks by the power ordinarily p.mployed ing the sash also more readily removable than under the 
to propel them. It comprises a body section having present system, the sash is, according to this invention, 
clamps adapted for attachment to a rail, a portion of the ' made with grooves in its side and bottom edges. and L· 
body extending beyond the side of t.he rail and having shaped yokes are litted with their longer portions in the 
channels communicating with a main channel, while vertical grooves and their shorter portions in the hori. 
lateral ralls or branches made in detachable sections are zontal bottom grooves. there being at the upper ex. 
pivotally connected with the main section, each branch tremlty of each yoke a plate lying snugly against the 
rail being capable of lateral movement and having a upper edge of the sash, preventing the accidental down· 
channel communicating with a collateral channel on the ward movement of the yoke. The upper extre�ties of 
main section. the yokes are extended above the sash, and each has a 

Electrical. 
T R 0 L L E Y. - George L. Campbell, 

Shunk, Pa. To enable the trolley to more effectively re
tain ; its [position with relation to the wire is the object 
sought by this patentee, whose invention provides that 
there shall be pivoted on the spindle on which the trol· 
ley wheel is mounted, in the fork at the upper end of the 
troliey pole, blocks carrying pivoted arms adapted to 
swinl( np at the sides of the wire, whereby the troUey 
will be kept continually in engagement therewith, the 
arms also freely swinging downward to permit the pass
ing of obstructions, such as IUl!ulators, Cro88 braces, etc, 
The troUey pole is otherwise controlled as usual. 

BATTERY.-Walter S. Doe, Brooklyn, 
N. Y. '£0 furnish s1111lcient electricity for bicycle lamps 
and similar uses, the compact battery described by this 
patent Is arranged to be conveniently and easily recharged, 
and is made with fa number of perforated carbon cylin_ 
ders and perforated hard rubber tubes occupying com
partments of a suitable casing, the tubes extending into 
an exciting lluid and being each adapted to receive a de
polarizing cartridge. The latter comprises an anode 
consisting of a zinc cylinder split longitudinally and 
adapted to receive a solid chemical, preferably made of 
fused nitrate of soda, the cartridge being readily inserted 
into each tube on removing a cap, and being of a length 
proportioned to the time the light is to be burned. When 
a cartridge is entirely di880lved it may be readily replaced 
by a new one, the exciting liuid in the battery lasting for 
a number of cartridges in each tube. 

AlI:rlcoltural. 
FEEDE R FOR H AY CUTTERS. --Georg'e 

W. Bischof, Mallala, South Australia. To provide Iln au
tomatic continnous feed, adjustable to the capacity of the 
cutting Ilpparatus of chaff-cntting machines, this inven
tor has arranged a driving mechanism in connection \\"Ith 
a slotted table where two series of packers have a vertical 
and a back and forth motion, one series alternating with 
the other, while stop arms are movable through the slots 
of the table, above whic!I are holding arms between the 
packers and stops, and ,\n elldie88 carrier moving in a 
receiving trOugh at the front end of the table. 'I'he ma· 
chine packs the loose bay into �uitable condition to 
be delivered to the feed band, and sends it in a constant 
and well distributed stre8m to the feed rollers. 

slot forming a hook adapted to carry a weight cord. 
With thIS improvement, a groove only is made in the 
vertical jam hi> of the window f1ame instead of the or· 
dinary sash grooves. 

CHAIR. -Harris W. Stern, Vi ncennf'S, 
Iud. This invention is for an improvement in chairs 
designed to be readily changed from a sittlne: to a re
clioing position, or for use as a rocker, the several changes 
being easily made by a person sitting in the chair. The 
chair has a rocker body in which slides an adjustable 
foot relit, the rockers being held from movement by 
simple devices, while an uphoJRtered seat i1' designed to 
be swung upwardly with relation to the rockers, as de· 
sired. Pivotally connected to the rear portion of the 
chair is an npholstered back, with the side bars of which 
the arms are pivotally connected at one end, their oppo· 
site ends having pivotal connection with arm braces ex
tending to the rockers. 

AUTOMATIC WAGON BRAKE.-Joseph 
S. Elliott, Eddy, Texas. This Is a brake which seta 
Itself by the movement of the wagon forward on the 
team as the wagon descends a grade, and is furnished 
with devices by which the action of the brake may be 
suspended while backing thP team. The brake setting 
rod or connection movable forward in setting the brake 
is provided with a bolt or projecti':lD, and a stop is mova
ble iuto position to engage the projection and limit the 
forward movement of the rod, the stop being moved by 
means of au operating cord which extends up within 
convenient reach of the driver. 

ATTACHMENT FOR VEHICLE BRAKE S .  
-Joshua H. and W. W .  Edwards, Stephenville, Texas. 
This Is a device particularly applicable to brake lever. 
placed on the bodies of vehicles to which extra side 
boards are attached, a8 for conveying cotton from the 
lield to a gin, etc. It consista of two connected mem
bers. each terminating in a socket, one socket receiving 
the back lever and the other the front lever of the brake, 
and an extension handle is so attached that the brake 
levers may be operated as conveniently and as positively 
from a point high above the main body of the wagon as 
when the operator is on the wagon seat. 

THILL COUPLING.-Bert us J. Yeager, 
Mon�e, Mich. For buggies and light vehiclee, this 
Inventor has devised a coupllug by which the shaft may 
be readily attached or detached, and which obviates all 
rattling. In a suitable frame a clill snpports in one side 
a bolt for the eye of the shaft, the free end of the bolt 
being adapted for engagement by a pivoted arm forming 

lll ll.cel l a ll e o ll .. part of the frame and locked in place by a locking plate 

ICE TIRE FOR BWYCLES. -J etferson L. pivoted on the clip frame, this plate having a spring en· 

Atkinson and Leonard Branchaud, Potsdam, N. Y. A gaging the eye of the shaft. 

quickly applied or removed ice tire, for the prevention of N EGATIVE EXAMINER AND CAMERA 
the slipping of a bicycle wheei on ice, Is made, accord· OBSCUBA.-WUlIam A. Eddy, Bayonne, N. J. This is a 
ing to this Invention, of a narrow strip of leather whose device for the nse of photograpbers in the examination 
outer surface is provided with a series of spurs or sbarp I of negatives or lantern slides, and which may be readily 
points, riveted in piace. A narrow strip of sheet metal, I changed to a camera obscura, the invention providing 
cnrved to lit the outer cllrve of the ti"" receives the means whereby the n galive, whether wet or dry, may 
shanks of the spurs, and the �pur·studded beit, which is be minutely examined and a reliected light thrown on it 
of a length proportionate to the circumference of the or the slide to highly illuminate it. A reliector box is 
wheel, is attached thereto by short leather straps, there made with an apertured rear wall and inclined aperturc'tl 
being at the ends of the belt a locking device. The belt support at its front end, a mirror at the bottom throwmg 
is preferably secured upon the tire when the latter Is de- the light entering through the rear aperture on an article 
liated. its inllation then firmly holding it in place. The placed on the snpport. A stationary closed section, on 
belt is light, and may be eaosily carried upon the person, which slid ... an outwardly movable Bight section, extends 
Its attachment or removal taking but a very short time. np in front of the Inclined support. The article on the 

'V ASHING SCOURING AND D R Y I N G snpport may be illuminated In two ways, either directly 
GRAlN.-Milton 'T. Glhbs, Mayville, North Dakota. To fir by reliection by the mir�r, �he light falling on the ar· 
facilitate the washing and rinsing of grain the desired I tlcle being regulated as desired m either case. 
nnmber of times in snch rapid suceession tbat the ker· BOBBIN THREAD TWISTER. -Ed ward 
nels will not be soaked before drying, this inventor has C. Gerstenberger, Brooklyn, N. Y. A twister adapted 
devised a proce88 of rapidly removing the water from the to rapidly and conveniently twist threads while lilling a 
surface of the kernels by force. instead of by eVllpora- bobbin for sewing machines has been devised by this in· 
tion. The grain is lirst subjected while in motion to the ventor, the invention consisting principally of a revolv· 

action of jeta of water, to loosen the impurities on the ing arm adapted to carry the spools, the threads from 
keruels, and is then moved npward and delivered by cen. which are gathered by a Ilxed eye, a dIivlng mechanism 
trifugal force against a sieve, where it Is snbjected to the for the arm being engaged and driven by the twisted 

thread wound up by the bobbin. The operator may 
thus quickly twist a nnmber of threads to form a stronger 
twisted thread for tilling the bobbin of the shuttle, and 
the device Is very simpie and inexpensive. 

SAFETY GUARD FOR I:3PRING LOCKS. 
Max B. Guenther, New York City. This guard consists 
of a plate adapted for attachment to a door jamb and 
having a liange to engage the stop bead of the jamb, the 
guard being adjustable on a keeper having a face plate 
whereby the device may be readily adapted to doors of 
different tbicknesses. It will c1fectuaJly prevent a kmfe, 
needle or almilar implement being introduced between 
the door jamb an:! stop bead to open the latch. It may 
also be convenientiy used in connection with the keeper 
ror spring latches, preventing the opening of the latch 
by a knife or other instrument, even when an auger or 
similar tool is used to produce openings leading In the 
direction of the latch. 

SAFETY RAZOR. -Albert L. Silberstein, 
New York City. This device comprises a basket frame 
made of a single piece of sheet metal formed into a 
curved bottom and having at its front edge a bent-over 
liange to form a guard for the cutting edge of the blade. 
Secured to the back and extending forwardly and down
wardly in the frame are liat springs, at the forward free 
enda of which are L shaped Clips adllpted to engage and 
press on the top of the blade, the clips yieldinj/; to bring 
their sides in lirm contact with the ends of the blade. 
The razor blade may be conYeniently inserted and se
curely held without danger of its cutting edge projecting 
too far beyond the guard. 

SHEARS OR SCISSORS SHARPENER. 
Olof L .  Stadig. Connors Station, Canada. O n  a small 
board or other suitable base, according to this invention, 
is held a liat grindstone, over which is an inclined guide
way made of bent wires, and the placing of the knife or 
sci880rs blade in the guideway insures the presentation 
of the cutting edg1' to the stone at the proper angle. A 
spring pre8@es on the back of the blade to hold it down 
to the stone, upon which the operator move� the blade 
back and forth. The stone is preferably reversible, and 
has an oil face and an emery face, the latter for use 
when the shears are very dull. 

NOTE.-Copics of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Ple!1Se 
send name of th� patentee, title of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

MACHINE SHOP A RITHMETIC. A pocket 
book containing some of the prob· 
lems of every day shop life and the 
way i n  which they are solved. By 
Fred. H. Colvin and Walter Lee Che· 
ney. First edition. East Orange, 
N .  J. : The Practical Publish ing Com
pan y. 1896. Pp. 88. Price 50 cen t�. 

This excellent little work covers a gronnd which, In its 
lImltatioDs, Is somewhat new. It gives just enough of 
arithmetic to cover the cases arising in machine shop 
practice, such as calculating the gear of a lathe for cut
ting screws, squaring, cubing, extraction of roota and the 
like. The print, thongh small, is very clear. The little 
volume will form a most useful compaoion to the pro
fe88ional machinist, who wants to do more than merely 
guide the tool� which he operates. We warmly recom· 
mend it also to the amateur machluist. 

AN AMERICAN IDYL. By the Countess 
Di Hrazza (Cura Slocum). Boston : 
The Arena Puhlishi ng Com pany. 
Price $1. 50. 

The accomplished author, who "0 gracefully besrs the 
title and does honor to the station of a COunte88, has in 
this little prose poem interwoven a fabric of sentiment 
with vari-eolored threads of science. The hero is a sci· 
entlst visiting northern Mexico in the pursuit of studies an· 
thropologlcal, zoological, geological, etc., and his MSlat· 
ant, the heroine, is a young Indian maiden. As together 
they try to collect data which may be of 88IIistance in 
solving some of nature's mysteries, their mutual Interest 
in each other becomes of far greater moment to buth of 
them than the work itself. It II! the old, old, but ever 
new story, narrated with a feliCIty of expression, an am· 
plitude of lllustration, and a psychological insight into 
character, similar perhaps, though in such a widely dif
ferent lield, to that shown by Corinne in her conversa· 
tions with Nevil, in the great work of Madame De Stael. 
The book also presents, in text and illustrations, a good 
deal of new and valuable Information about the Pima 
Indisns of Northern Mexico. 

THE DOG. By " Stonehenl'e." Revised 
by G eorl'e A rill atage, M. R. C. V . S. 
London and New York : Frederick 
Warne & Com pany. Ill ustrated. 
Pp. 267. Price $1. 

The work of . .  Stonehenge," which has long formed a 
standard, is here enlarged, and much additional maTter 
presented therewith, in compact form, and well Ildapted 
for use by all who 1V0uid best serve their ranine friends 
by good management when in health or their proper 
treatment in disease. To one who justly appreciates 
the high intelligence, the affection, the faithfulness, the 
companionability of a good dog, this book affords a most 
serviceable manllal to assist in discovering and develop· 
ing his natural capabilities, increasing his sphere of use· 
fulness and enlarging his intrinsic worth. The engray· 
inge are of the best. and some of them are faithful por
traits of celebrities. 

JAHRBUCH DER DEUTSCHEN LAND· 
WIRTHSCHAFTS-GESELLSCHAFT. Her
ausgf'j:ebpn vom Di reclori u llI. Band 
10. 1895. Berlin. Pp. xvii, 523. 

To agriculturists familiar with the German langnage 
this work will present a wonderful picture of the intellec· 
tual activity of the German farmer. In it are treated. 
with numerous illustrations, the many topics of industry 
that Ilrise in German farm practice in the way of rna· 
chlnery, fertilizers, and all mcthods and adjuncts of the 
agriculturist's art. The book is closely printed, there 
being no waste space, its upward of 700 pages containing 
a vast amount of t:;xt on all subjects relating to farming. 
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TM cllat'l/e lor _(on unde1' tM. Mad '" One Dollar a 
lme lor each ",-"er«On ; about elQht WOTdo to a Itm. 
A<lvert,"""",nt8 must be reeeivea at publicat(on oJ!ice 
as earll/ as TIIursaall mominll to appear in tile !oUow
inII wee"'. Wuo. 

Marine Iron Works. ChiC8jl(O. Catalogue free. 
. .  U. S." Metal Pollsb. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, at. 

Handle & Spoke Mcby. Ober Lathe Co.,Cbagrin �' .. lIs,O. 

Screw machines, milling machines, and drill presses. 
'I'he Garvin Mach Co., Spring & Varlck Sts., New York. 

Concrete Houses - cheaper than brick, superior to 
stone. H Ransome," 757 Monadnock Block. Chicago. 

�'oreigll Worrall Clutch Patents for sale outrigbt or 
on royalty. Great success In United States. Address 
American Twist Dri1l Co., Laconia, N. H., U. S. A. 

The celebrated " Hornsby·Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma· 
chine Company. �'oot of East 138tb Street, New York. 

The best book for electriCians and beginners in elec· 
triclty is . .  Experimental SCience," by Geo. M. Hopkins. 
By mall, U. MUIlIl & Co. , publisbers. 361 Broadway, N. Y. 

The facts and rules in Machine Shop Arithmetic are 
invaluable to any mechanic. They are all practical and 
will make any man worth more to his employer. You 
cannot hope to advance without this knowledge. Well  
bound. flO cents, 2 cent stamps. Practical Publi.hin� 
Company, 72 N. Maple Av., East Orange, N. J. 

. 
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HINTS TO CORRESPONDENTS. 

:-i R 'II .... all cl A cl cl rp. .... must accompany all letters 
or no attention will be paid thereto. Tlils Is for om 
information and not for publication. 

K e C" r'' ''''e" to former IirtIcles or answers should 
give date of paper and page or number of question. 

I II q 11 i ri. .. not answered in reasonable time should be repeated : correspondents will bear In mind that 
some answen; require not a little research, and. 
though we endeavor to reply to all either by lette; 
or in this department. each must take his turn. lIufue:; ����s

to,JWlrc:eas:u���C��t�
O!d':f�:��� honses manufacturing or carrying the same. 

S pe c i a l  " " ,"i l t  .. , ..  1 " "U I' lIu" l n n  on matte1"@- of 
personal rather than general interest cannot be 
expected without remuneration. 

Sc l e " U lh, A ... 4O I·h· .. 11 S I"' I. l  .. ... e ,, ' .  referred 
to may be had at the 01llce. Pnce 10 cents each. 

Il o o k  .. referred to promptly supplied on receipt of 
price. 

," I �:�"
o���!d�xamination should be distinctly 

(7106) W. S. E. asks : 1. What are the 
ingredien1.8 used i n  the porous cups i n  Leclanche batteries' 
A. Good graphite with the dust sifted out and manga· 
nese dioxide, both of good quality, in about equal parts, 
or 4 parts graphite to 5 parts manganese. 2. Would the 
carbon pencils used in arc lighta broken in small pieces 
do for IliUng, provided the copper Is scraped off , A. Not 
satisfactorily. 

(7107) E. C. H. asks : In t h e  simple elec
tric motor described by G. M. Hopkins in SCIENTIFIC 
AXERICAN SUPPLEXENT, No. Ml, would not castings be 
as good, or better, than the iron wire and Russia iron. 
for the lielda and armature? A. Castings would answer 
for the lield core, but not for the armature core. The lat
ter should be laminated, and the more thoroughly, the 
better. 

(7108) H. J. B. writes : I have been 
contemplating the making of a Tesla·Thomson high fre· 
quency coil as descrIbed in SCIENTIFIC AMERICAN Sup· 
PLEMENT, No. 1087, but cannot get part to come out as de
scribed. The ligures will not check. Will you help me out , 
1. A 2 inch iron pipe bas an outside diameter of 2% inches, 
which, when Insuiated and wound with primary, give 
3 inches. You will notice the difference in description 
in paper. A. By 2 inch pipe the author means a pipe of 
2 inches external diameter-not what the 1(8S and steam 
litting trade term a 2 inch pipe. 2. There are 10 coils each 
1� inch with � inch Insulation, but this lacks 8% inch of 
covering primary coil. What Is to t.e done with t.he rest 
of primary coil ' Would you put in enough secondury 
coils to cover primary ' A. By reading the article, you 
will see that each 1� Inch coil is taped. This taping so 
increases its length that ten such coils with the card· 
board iosulation and a little allowance for lost space will 
lill the 16 inches pretty ful1y. 3. The secondary coil of 
transformer has an outside diameter of 6 inches, while 
inside diameter of secondary coil of high frequency coil 
is 8 inches. What is to be placed between coils) Should 
not all coils be placed as close together as insulation 
(proper) will permit ' A. Air lills the space --it is an air 
gap, designed to prevent perforation or jumping acr088 
of sparks. 4. Description does not state how thick 
last coil above is to be wound. Should it be to inside 
diameter of next eoil , A. One layer of wire is prescribed. 
5. Should prin1ary high frequency coil be wound with 4 
coils of 14 layers each No. 8 wire ' This would make a 
28 Inp-h coil with proper insulation. Could not smaller 
wire be IISed on primary with fewer coils ' Would it not 
be better to have an odd number of layers. that wires 
might end on opposite ends of coil ' How is an oil insu· 
lation used ? A. There are 14 X4=56 tunIs of No. 8 wire 
m primary coil of H. F. transformer. This wire is laid 
in one layer, four leads In parallel. No. 8 wire is 0·128 
inch thick: therefore, the wire alone represenIs 0'128X56 
or 7 inches. The two turns of cord (p. 17378), the insula· 
tion and the loosene88 of winding make up the difference, 
An oil insnlation may be used by immersing the coil in a 
tank of resin oil. We do not advise a departure from 
the proportions of the coil shown, unless an entirely new 
one is desl.a:oed. 6. How large should this coil be when 
completed ' A. The drawings and text answer this 
question: a little over 1 2 X 18 inches. 

(7109) C. E. P. writes : Will  you answer 
in your columns a few qllestions relutive to the Thom· 
son·Tesla coil, described in SUPPLEMENT, No. I 087 '  I 
have just completed a Rnhmkorf coil, which gives a six 
IIlch spark from four pounds No. 36 on secondary. Bllt 
as I have the lifty-two volt alternating current in my 
house, would prefer to use it; and do not want to make 

© 1897 SCIENTIFIC AMERICAN, INC.
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any mi.take in constructing thc apparatns. lIavc nof 
missed a copy of the SCIENTlPlC AlnIRICAN or SUPPLE
MENT for four years. and consider It of more benellt to 
the workman. in the advancement of science. than all 
others. treating each subject as it does in common. every
dayphra8es. 1. The number pounds No. 31 on secondary 
high tension transformer. A. About � pound. 2. Is it 
necessary to insulate between each layer� A. There is 
only one layer. 3. Would then- be better resnlts lf wound 
in twenty sections' A. As there is only one layer. It can· 
not be wound in sections. 40. The diameter of paper 
cylinder. tor secondary of high frequency coil. is I'ight 
inches, and of the primary twelve inches. Is more than 
one layer of No. 81 required? If not, is the space be
tween the primary and secondary an air space ? Or is 
it IlIled with some insnlatinll medinm ? A. See preced
ing qnery. 5. To what particular part of the machine 
dOl'S the statement apply "between wires of dillerent po
larity. as an extra precantlon, two layers of cord are 
wound"? A. To the primary coil of H. F. transformer. 
Fig. 5. Four wires in parallel are wound in a spiral. 
The four lie clOile to each other and the two cords come 

J t itutif it  !mtritJI. 1 25 

Bottle ucllage C M R thbun 5"6 150 ��t strctcblng -;"ac�lne. C. Elckemeyer . . . . . . . . . . .. 576,OO!' 1 Stitch separatlIlj{ and Indenting nllwhlne, J. B. 
Bottle: ::'on.reHlIabie. A. ttetzler:::::::

·:::::::::.: :  576:,io Hat stretching machine R. Elckemeyer . . . . . . . . . . .  516,100 Hadaway (re's.uel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.587 
Bottle. non.reHlI .. ble, D. R. S .. unders . . . . . . . . . . . . . .  516,381 Hay cutter feeder, G. W. Bischof . . . . . . . . . . . . . . . . . . 516.426 Stocl and cane ... C. V. Gordon . . . . . . . . . . . . . . . . . . . . . . . .  516,345 
Bottle or stand for mucilage or Ink. W. E. Ayer . .  516.085 Heater. See Electric heater. Hot water he .. ter. Stopper. See Hottle 8topper. 
Bottle 8topper, W. J. Eisenh .. rdt . . . . . . . . . . . . . . . . . . .. 516.10"l Heater and illuminator. E. Dummer. . . . . . . . . .  . . . . .  Stove bands, mecbanism for forming. D .  M .  Ire-
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enlng. W. J. Eisenhardt . . . . . . . .  576,101 Heel, shoe. H. Meves. . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

FI Hinge, seat. A. D. Unn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Stove, gas. H. M. Mun
B
k . . . . . . . . . . .  ·1 . .  · . .  · ·

• • · • · · . .  • . .  
Box stapling machine F T Speckbotel 576,382 Hinge. spring G. Koennemann. . . . .  . . . . . . . . . . . . . .  ... Stove. heating. H. H. rown et a . . . . . . . . . . . . . . . . .  . 
Bracket, J. Grave .. . .  : . .  : . . .  : . . . . . . . . . . . . .  : : : : : : : : :  : : :  516,110 Hoisting machinery. c. W. Hunt. . . . . . .  . . . . . . . . . . . . Stovepipe joint. R. Sword . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Br .. ke. See Car brake. Vehicle brake. Wagon Hoof pad, N. G. Mooney. . . . . . . . . . . . . . . . . . . . . . . . . . . .. Street or station Indicator and advertising me- " 

br .. ke. Hook. See Trace hook. dlnm, antom .. tl!<.�Leece & Bullock . . . . . . . . . . . . . .  li'f!,201 
Bread tt J H brle 616 308 Horse foot pad, �'. Tbomas . . . . . . . . . . . . . . . . . . . . . . . . . .  516.522 Street 8weeJ>er, C. linrl8toph . . . . . . . . . . . . . . . . . . . . . . . .  576,094901 
Brick. �':.II�fDg: W�H. iJui>b::::::::::::::::::: :::::. 51ii;t85 H08e coupJ[ng. J. H. Hes8 . . . . . . . . . . . . . . . . . . . . . . . . . . .  576,119 Surgical ch .. lr. E. J. WeIl8 . . . . . . . . . . . . . . . . . . . . . . . . . . .  516. 
Brick kIln C. & A Klose 516 318 Hot w .. ter heater, W. M. Barber . . . . . . . . . . . . . . . . . . . .  516,291 Switch. See Autom .. tlc swlteh. h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hvdranllc .. pparatus F. H. Rlcbards . . . . . . . . . . . . . . . 516,154 Swltcb plug. W. S. Paca. . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . .  400 Brick mac Ine. J. P. Kinkead . . . . . . . . . . . . . . . . . . . . . . .  576,2'11 Hydrocarbon burner: J. E. Larson . . . . . . . . . . . . . . . . . .  516.2'12 'l;ag for rolled goods, marking, W. D. Smith. . . . . . . 234 
R��f.. �rt���B.Jw=f.��: : : : : : : : : : : : : : : : : : : : : : : : : :  gf�:� Hydrocarbon burner, H. Ruppel . . . . . . . . . . . . . . . . . . . .  516,229 'Iapplng apparatu8, Deer, E. Hae�. . . . . . . . . . . . . . . .  189 
Bridle blinker brace, A. Fo.s . . . . . . . . . . . . . . . . . . . . . . . .  516,448 I

I
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r8n�' M.h��wi�et:crBile:::::::::: gf3:= �:r:::fp�
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a�. f�,!''1!
I
�reede:: Broom head. S. L. Brandt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516,518 '-' .� 416 T I h I t tt E C J.. b Brn8h A R Knapp 576,200 Ice m .. cblne water puriHer . .... Shipley . . . . . . . . . . . . . . � ' o, e ep one 8 gna ran8m er, . . "0 es . . . . . . .  . 

R�:r.fti�r b��:
h
� m.:��¥:� ��f:!:rj���ii:�; 516 {'. I:i"c:g�:c':i �����p.;i':Oieum: G: -Wii8Iiiii�ii : git� �t�rgl�'tfr �otbT::'£''(j: Gersienberger: : : : : :  

Bu��e.�·d�����!·c;.iTler fOr:W:ii: ·Aiiieii: gig::J In
���.����� . �����: .���?��.��: .�: .�� . .  

I
��.: 516,524 ����t�d�:"J.

I
��,O�:.����: : : : : : : : : : : : : : : : : : : : : :  

Bnmer See Gas burner Hydrocarbon burner Index. Watt8 & Wragg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 576;295 Tilting gate, Fi8her & BayIl8s . . . . . . . . . . . . . . . . . . . . . .  . 
Incande8cent bnrner: Self.generatl burner: Indicator. See Street and st .. tlon indicator. Time Time I!'dlcator. J. W. Nunamaker . . . . . . . . . . . . . . . . .  . 

Bnrnlng sulphur, 8afety holder for. R�. John- Indicator Tire. bIcycle. J. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
son 516,196 Insole. removable A. Slomka . . . . . . . . . . . . . . . . . . . . . . .  516,282 Tire. bicycle. T. Smith. . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . .  188 

Button: 'S:'cary:::::: : ::: : : :: : :::::::: ::: :::: :::::::::: 516,186 Insuftlator F. M. Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 576,437 Tire. bicycle. P. G. Stormer .. . . . . . . . . . . . . . . . . . . . . . . . .  516.In 
nntton making m .. chlne. M. Kirshner . . . . . . . . . . . . . .  576,317 Insulator. ii. E. BIllings . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  576;3112 TireB for 

h
blCYcles. removable Ice. Atkinson & 5.0, ..... 

Can heading and 80lderlng m .. chlne R D Hume. 516 122 J .. ck. See Spring jack. ranc .. ud. . . . . . . . .  . . . . . . . . . . . . . . . .  . . . .  . . . . . .  . . . . . , ' ..... 
Can heading machine, B D. Hume. : . .  : . . .  : . 576.l23, 516:125 Joint. See Bedstead rail Joint. Non-friction Joint. Tire for wheel8, elastic, P. A. De Sparre . . . . . . . . . . .  �362 
C n making machine R. D Hnme -16 121 RaIl joint. Stovepipe JOint. Tire. spring. P. C. HewItt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 576,366 a , . .  . . . . . . . . . . . . . . . . .  0 ,  Journal bearing" C. B. Von Bledenfeld . . . . . . . . . . . . .  516,362 Tire. tnbnlar wheel. J. Lyall . . . . . . . . . . . . . . . . . . . . . . . .  576,811 Can m .. klng m"chlner� R. D. Hnme . . . . . . . . . . . . . . . . 516,120 Kiln. See Brick kiln. Tires and fellles of wheels. machine for drilling. In between their turns. Thus four wires come close Cap card. percns810,] . G. Bennett . . . . . . . . . . . . . . . .  576,391 Kneading m .. chlne, G. M. & �'. J. B .. l1 . . . . . . . . . . . . . .  516,296 Feltch & Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 576,005 together. then two cords. then four wires and so on. 6. 8:¥'b�.t�!:'�: N: �u':p1r;'I����: : : : : : : : : : : : : : : : : : : : : :  gft� Knitting hydranlic h08e. etc .• machine for. W .  TobBCOO f.IPe. C. S. Bo�rs .. . . . . . . . . . . . . . . . . . . . . . . . .  576.157 

In assembling. we take first the high tension primary. Car brake mechanism and controller. electriC. Esty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M6,004 T
Tong8• Pt

Pe
W
draK

wi
J
ng, J. ocd . . . . . . . . . . . . . . . . . . . . . . .  �16,6,112879 

Thoma. & GiJmllllBt 516 384 Knitting machine needle E. H. Sturtev .. nt . . . . . . . .  516,112 oor P08 '-' • . agger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  u ,  
over it place the ten colis or secondary; next, over that 8: :;g�Ppll!!!' If ���ii�': ::.: '::.: :  ':.: :':.: :':. : : ':.: ::: gft= f.�Jl��n,lft:::;t�'t�e 8��':,.��tf�� �:i�r,;g:"j: id�·:.: f.f2� ������'�::'�tui' for ' operaiing' 'submariiie: 616,111 
place the �econdary of the high frequency coli. and over -, . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lamp. electric arc, P. H. Fielding . . . . . . . . . . . . . . . . . . . 5W.lm W. F. Brew8ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,!J!8 
all the primary of the same, or do we keep the high 8: ��;:g!�':t.'*.Cc�:��: : : : : : : : : : : : : : : : : : : : : : : : :  �f3:m LamP. electric arc, D. A. Shesler . . . . . . . . . . . . . . . . . . . .  616,415 Trace hOOk!{ W. CI .. yton . . . . . . . . . . . . . . . . . . . . . . . . . . .  576,3311 
tension and high freqnency coils apart, as two distinct Car fender. C. E. Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,426 Lamp for removing P&ln1>etc . •  011. J. Macdonald .. 516,2'14 r"G' aereJr tra8: J:!V&:: �ra

K' Car fender. F. P. M .. lze et al. . . . . . . . . . . . . . . . . . . . . . . . .  516,210 Lamp lid . ..  Icohol. W. A. enlleld . . . . . . . . . . . . . . . . . . . 576,418 T
roll

ey. e
h I 

c � C A u.E.J ici. . . . . . . . . . . . . .  . 
apparatWl. making connection with condenser as shown Car fender. I. O. Stephens . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,283 Latch. �'. H. Rlchard8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,155 T

ro :y � � • t�P 
h ' . j 0 . . . . . . . . . . . . .  . 

in diagram ? A. Monnt as two distinct apparatus. 8: !r::.
e
��s:::: LiimertDii &;Plckim:i: : : : : : : : :  if3:ft\ I;:�t: :.i�1���iineider·:::::::::::::::::::::::.: gf� T��k: cUke�� w�cro�:';".�: : : : : : : : : : : : : : : : : : : : : : : : :  

(7110) H. B .  asks : Wi l l  you please an. CarsCarb'u
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55116,6.463108 Lemon squeezer. F. R. MIner . . . . . . . . . . . . . . . . . . . . . . . .  516,138 �,,�ks'Sc

en
�r �e�� for car. E. Clilr.. . . . . . . . . . .  . 

Llf
M����.�� . ������. ���. ������:. �' . .  :: . .  �?��: 516,lm T�bu'lar �res,

c
app':.rains for dressing. C. F. Uebe-swer in the correspondents column the following ques· &.��dM:e

b�le�. 
Conner . . . . . . . . . . . . . . . . . . . . . . . . .. 576,516 Linotype machine. P. T. Dodge . . . . . . . . . . . . . . . . . . . . .  516,397 lacker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516.291 

tlons' 1. KIndly give me the receipt for the preparation Centrifugal macblne, T. T. Oliver. . . . . . . . . . . . . . . . .  576.412 Linotype machine, J. MacKlrdy . . . . . . . . . . . . . . . . . . . .  516,400 Typewriting machine. W. J. Barron. . . . . . . . . . . . . . . .  1 
Chain bicycle L (',ook 516,258 Linotype machine moulding mechanl8m. J. Place 516,414 Typewriting machine. C. S. Booth . . . . . . . . . . . . . . . . .  . used In photographing on enamel buttons. A For in- Chain' link. J. W: Garlaiid·:.::: ::: : ·::.: :: : : : :::·. : : :

·
. :: 516,107 Lock. See Air lock. Sash lock. Seal lock. Typewriting machine. C. S. Nickerson . . . . . . . . . . . .  . 

f ti e I h tograph e reter 0 to articles Chain s'procket J C H .. ugoeerr 5-6 115 Lock s .. fetv gu .. rd. 8prlng M. B. Gnenther. . . . . . . .  Typewriting machine. B. C. Stlekney . . . .  516.284 to orma on on name p 0 y w  y u Chair: Bee Dentai chair. LoCkliig· cIii.ir: · ·Sui-Ki� " Locomotlve tr .. p door . .... L. HorsPOol . . . . . . . . . . . . .  . =E:��:W��C;:; :�el�'o
v
��n�'!: �;P':�: Ch� ��: Stern . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  576,490 �::1:1t �o�g�p: : : : : : : : : : : : : : · : : : : : : : : : : : : : : : : : ¥::��

I
lt.'w.

p
re��·.������:: : : : : : : : : : : : : : : : : : 

2. I am making the indnction coli. described in SUPPLE- 8t:� ��N���ai','��I�i!:::.� .�. �����: ::::::::::: gf�= �:.�,: :o,:v:�aviDii:;;: Buckier: : : . : : :  ::���.�:�: i���;��t�������!:i.ii,1l¥;!e�: :�.i� 162 
)lENT No. 160. and want to know whether the same llize 8t:::��gll�r J���lc���hJ�:ic!;. t }I."j�:-�e,::::. ���,M:; t::�::: �'l.':,':rd�ct,.,����{s:

u
t':'.t�:r�J������ wards. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,436 

spark and results can be obtained by using 2 POnnds of Chocolates, method of and machine for coating, Loom shuttle threader, J. E. Dolber. . . . .  . . . . . . . .  . . .  Vehicle brake
J 

automatic, Mueller & Whiteman. .  140 
No. 30 silk covered wire Instead of No. 86. A. Not un· Chr���t � �::,,;::,h

e��: inn" oOdwoi-tIi: : : : : : :  : :: gf3:� ��::: ::�� :�� :::�tl��: g: �: i.:-;:r:·:.: '::.����: i:i!�:':��ft!r};:!;:����:: : : : : : : ': : : : : : 419 
less yon use the same length of wire. or abont lifteen Churn. :?' 'llverbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &16,440 Lnbrlcant. Gilbert & 'l'homp80n. . . . . . . . . . .  . . . . . . . . .  V I cI d, W S A tI • 183 and one·haIf times the weight of the No. 86 wlre. 8. 81f:r���I'Wu!:'�?�I�l:i�p�r��\;.;·.;,:lre ·ciamp: 576,429 1 �:II =�'i.'i::.':.t"oh�:

I
:;;t�':';�I��

s
�'t.;,iimeiii: ��\�O;:����:fc�.'i?ii���·:���:����:: : : : 576,m When will the 1897 additlon to "  Experimental Science " CI Rnbger �r' 3lamp. 

I Mat S. Hansen . . .  ·
Ii
" · · ·  . .  f" . . . . . . . i" " 'j T i-i" . . . . .  j 516,116 Velocipede. motor driven, I •. Rnb . . . . . . . . . . . . . . . . . .  516,158 be published. or Is there none to be Issned? A. The new C1::�'or {:'tenr��e��� W:.�: Dr .. per . . . . . . . . . . ,. 576.007 :!::,'?�IW:O�

P
i T�':.I��. ����� .�� . .  �. �  . .  �� � . 516.425 Ventilation of sewers or drain plpee. H. N. Rut· 

revised and enlarged edition of "Experimt'ntal Science " Cleaner. See Dl8h cleaner. Manhole cover, C. F. BI':,'tham . . . . . . . . . . . . . . . . . . . . . .  516,258 tan. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,230 
contains a supplement of 100 pages and numerons IIIns- 81:r.,1f.�rBI��: g: :.·8��'i,'li: : : : : : : : : : : : : : : : : : : : : : : : : :  ll:��

r
,J�I'::';'::::::.�.

P
C��D�n!;Il; (�:::":!ti):: 5It� �g::�:a.;1e.

B
«:?'b�'iong: : : ::: : : : : : : : : : : : : : :: : : : : : : :  

516,42'1 
trations pnbllshed in 1895. PrIce 54 by mail. No new Clothes drier, F. J. Bailey. . . . . . . . . . . . . . . . . . . . . . . . .  . . .  Meat �under. A. B. Scholleld . . . . . . . . . . . . . . . . . . . . . . . 516,281 ;=gfn�

r:.�h'���'8�B�lia�in�J?t.�
.
:::::::::::::. 

snpplement to it ;s ln Immediate contemplation. 4. How 8��::�m�G.'&·�:.���.:'·.�: ��� ... ����::::::::::: ll:�.
u �f:c'rrl'�:er�' W'::�ei,ir: " " " " 516,1123 ;::l::��a':;' • .,.���M�y.�I�: : : : : : : : : : : : : : : : : : : : : : : : : :  many lights r.an I get from a dynamo with four Ilelds 8�1� �r

n
:b"��'l.

d ��==eh�:"::� �e��t:r���::'� ���Id� 
COif:: c':':::in :

J�?,elll. Watch pl .. te. D. K .. merman . . . . . . . . . . . . . . . . . . . . . . . .  . 
each 2� inches high wrapped with No. 12 wire and an blned. J. A. Mehllng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516.214 Mould, arker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 576,2'17 Water cl08et. L. Brandl .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

h . h wi ha Colter plow G Conley 516,092 Mould gas vent W Streetman. 576,482 W .. ter cl08et. autom .. tlc. J. P. Courtney . . . . . . . . . .  . II armature 2%x8 ioc es WIt No. 00 re, or w t is Commode wid bed pan: poiiBbie;T: 'i.: 'Foriuiie: : :  516.398 MOUld. method or and apparaiiii· for '  forming: ;:t: �e
:.:k,?,·J.it=.

e
:c:: iii_ 'ior' ci�� the best size wire to use ? A. The armature capacity Is COP

J
and cop winding appar .. tus, S .  W .  Wardwell. 516 356 M :na. � �. t..rml�r iiii ·k· . .  ii . .  · · · · · · · · · · · · · · · · · · 

gf3 
ling supply of. W. S. Andsley . . .  ' . . . . . . . . . . . . . . . .  516,421 

3 to 3� amperes; the data given are Insnlllclent for any- COPy'i;,:g'book: 'j: :.i:'iiraiiam: : ·:. : :::: : : : : : :: : : ·. : : ·. : : : 51a;266 M�.I� �::;"r.trng ::j,..r .. tn�. ;,
e
K:Xilam';: : : : : : : : : :  M6 Water wheel. current. A. Kruse . . . . . . . . . . . . . . . . . . . .  516,182 

thinlt more than an approximation, but we do not think Copying book, I. Moore . . . . . . . . . . . . . . . . . . . . . .  576.219. 576,220 Muolc turning device. J. "'. Blas .. nf . . . . . . . . . . . . . . . .  516 Weather 8trlP. E. Koch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,458 
it would give more than two or three candle power. A Corset, J. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 576,289 MU8lca1 lnstrnment, d. C. Grah .. m. Jr . . . . . . . . . . . . . .  "1 ;t�. st�3I'i'th H:=I?

n.froIfI'i,�
rswiieei: 'Wate': 516,451 

laminated drum armature Is preferable to the H arma- Cou��':lii!o:e Car coupling. Hose coupling. Thill ��:I:I I:;:��e",;:i, !1�c'i�='i1 'oiie':aied: G: 'ii: wheel. 
turt'. Crate. 'fold/hg bICYCle, M. E. Dunbar. . . . . . . . . . . . . . .. D .. vls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,342 ;l::E:::;'l�' FiI���kF: i>: ·G·Ia.;jer: : : : : : : : : : : : : : : : : :  gz.t� Creamer, centrifugal. O. Anderson. . . . . . . . . . . . . . . . .  Nasal expander. G. B .  Farmer . . . . . . . . . . . . . . . . . . . . . . 516.441 WI k t b P Glazi 516,"1 Crusher for stone,.ore, etc . • G. Lowry. . . . . . . . . . . . . .  N"g .. tlve 811de and 111m illuminator and camer.. c u e. • .  er. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  -

(71 11) S. R .  says : Can you g i ve me the 
recipe for cleaning gloves, kid and suede. In quantities , 
A. Damp them slightly. stretch them gently over a 
wooden hand of appropriate size. and clean them with a 
sponge dipped in benzole. recently rectilled oil of turpen
tine. or camphine. As socn as they are dry. withdraw 
them gently from the stretcher. and pnspend them in a 
current of air for a tew days. or nntll they cease to smell 
of the cleaning liquid used. Heat must be avoided. 
The cleaning liquid shonld be used liberally. and the Ilrst 
dirty portion should be sponged oll with clean liquid. 

Cue tip cl .. mp. J. 1'< .  McIntire. . . . . . . . . . . . .  . . . .  . . . . . . .  . ob.cur ... W. A. Eddy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,4,'16 Wlndl::lbmaChlne. cop, S. W. Wardwell. Jr . . . . . . . .  516,355 
Cnllnary utensil, K. Bos . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  Non·frlctlon jOint, N. Moore . . . . . . . . . . . . . . . . . . . . . . . .  516,221 Wlndm fr Olson 4' LIildquI8t . . . . . . . . . . . . . . . . . . . . . . . .  516,325 
Cultivator, S. Fnlton. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . Nut lock, M. Froenllch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  576,399 Window ame and 8B8hl D. W. Trotter . . . . . . . . . . . .  516,486 
8�¥R:::M.:':,IW.':5: (!;I�����:::::::::::::::::::: ��t 19��: .r.-p�����: : : : : : : : : : : : : : :  : : : : : : : : : : : : : : : : :  gf3:m ;:���rii.&a:!a��nin!'.ilr.°;=er:: : : : : : : : : : : : : :  gf3� 
Curling tongs or Iron., heater for. F. K. Barnh .. rt Nnt wrench. C. W. Cutter . . . . . . . . . . . . . . . . . . . . . . . . . . .  576.093 Wrench. See Nnt wrench. 
Curtain IIxture. J. W. Sar�nt. . . . . . . . . . . . . . . . .  . . . . . . 61 011. relining cocoanut. M. C. A. Ruftln . . . . . . . . . . . . . .  516,2'18 Wrench, W. C. Gilmour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,109 
g�n::,� P!l'�: fJ��aW���r!j.. . M. Reid . . . . . . . . . . . . . . .  576;153 �:��

I'lf.;e
mJ�Jlgat· <ii�r':.'i.

kl�,;rpiid: · ·  
. . . . . . . . . . .  516,52'1 ;��: f: �'i,���: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  gft= 
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y
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TO INVENTORS. 

Dental engine. A .  H. ButterHeld . . . . . . . . . . . . . . . . . . . .  516,089 Pencll 8harpener. Ink eraser and burnisher. com-
Dental ru6ber d .. m holder, E. D. Hinkley . . . . . . . . .  576,513 blnedl H. I. T .. lley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5111.501 
Dlgfer. See Potato d1ger. Pew. Irw n & Stlle8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,193 
m:PI�����;'�f�';'t'i."xes��'1r

nli,:aimaii: : : : : : : : : : gf�ill ���:.o�::¥gJ'���I�ff,��ame. w. H. Lewis . . . . . . . .  516.:m 
R�"3���li:��.Pch��:!,

e
'l.::.

n
vitii-ailng: ''';eOO888e1 516,453 �l������:. ?W.�:�b;d":.�·.�:.�·. ��.������.� 

& Pilling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516,262 Pliers, wire crimping and fastenl�. J. S. WIIII .. m8 
R�g� g�'i'�d�W�.!�:::.Sj: 'of: Nagle::: :� :::::::: : ���:� ��l'e
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Drier. S es drier. Post. See Clothe8 line post. Fence PO.t. 
Drop pr wheel, J. McWilliams . . . . . . . . . . . 516.324 Potato digger. W. B. Myers . . . . . . . . . . . . . . . . . . . . . . . . . .  516,322 
B;����;, trlsazo. s�!��rk��l�Jkldt . . . . . . . . . . . . . .  516,511 ��:,,'(�u�:;,':':u�

o
��:::'���f�

l
.:'o�uiioFJ�����(pji&i: 

516,100 
�':it�c

o
::.,�:::ufat�i-s��l:':i,:uciio,;: of 'cei�W�: 516,223 pre�':i'!' r.;e

LiJ:IW:"p':-e,;,;: · · ·  
. . . . . . . . . . . . . . . . . . . . . . . . .  516,113 

F. W. Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516,164 Printing machine. mnltlcolor, J. W. 08borne . . . . . .  516,2'16 
Electric .. ccumulators, paste carrying machine Printing press operating mechanism, G. P. Fen-
Ele��:ltcl�UI�';!t=.

e
t: 'iJ: 'sterling: : : : : : : : : : : : : : : : PrI:O'i:".i·· ',ii,,:; ' oafeiy' ·.ipjiilanCii · for; 'jackson" &; 576.442 

Electric controller, G. Valley. . . . . . . . . . . . . . . . . . . . . . . . Brlgieb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  576,121 
Electric controller locking devl�. G. Valley. . . . . .  Propeller. screw. P. D. Stead . . . . . . . . . . . . . . . . . . . . . . . . 516,169 Electric cutont. autom .. tlc, C. C. Arltzer. . . . . . . . . . .  Pumll; E. G. Stafrle .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,621 
Ele�rI�Ili"��� . �?� .���� .�����'. ���.�����: �: 516.312 �:�e�"."�ll.�th!:':!�·.�: � .���:: : : : : : : : : : : :  �f3� INVENTIONS Electric heater. F. A . Johnson . . . . . . . . . . . . . . . . . . . . . .  516,341 Rack. See Music rack. Stamp rack. Whip rack. 
Electric meter. J. HarrI8 1J!1.8ue) . . . . . . . . . . . . . . . . . .  11.588 Raft, timb� A. J. Burcham . . . . . . . . . . . . . . . . . . . . . . . .  516,515 INDEX OF 

For which Letters Patent of the 
United States were Granted 

FEBRUARY �. 1897. 

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

[See note at end of list about copies of these p .. tents.] 

ID:��� ��'ilsrOu;,��tod tg��.iapparaiii. for: 516.240 It:IlJ,o��taci t'ox
R
ro�

I
':t':,�':-e,;,;ibie· oonductor:W: 

576,22S L. H. Nash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516.145 Grunow, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516.268 Electrode for 8torage or other batteries. T. A. Railw .. y and rallw .. y switch, G. B. Barron . . . . . . . . .  516,424 Willard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516.171 Railw .. y gate. antomatlc. G. G. Lewi8 . . . . . . . . . . . . . .  516,459 Elevators device for autom .. tlcally locking. J. C .  Rallw .. y gate8, electrical ctrcult for operating 
McMahon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,144 .autom .. tlc, J. S. BI�gar . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,498 �e. See Dental engine. Expl081ve engine. Ratan treating "P�" n8, J. G. A. Suhl. . . . . . . . . . . .  516.237 

EngIn!:?' �'1lm· . . .  ���� ���«:: . . . . . . . . . . . . . . . . . . 516,191 It::��: :�:f;: t: R. ��=-���:: : : : : : : : : : : : : : : : : : : :  gz.tml Engine sto�"p1ng appar .. tns. G. W. Brown . . . . . . . . . .  516 Refrigerator. G. A. Muenchlnger . . . . . . . . . . . . . . . . . . .  576.141 Envelorv;' 11. S. Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516, Rendering anw.re8.lng apparatu8, E. HolthaU8 .. 516,314 Explos ve e�ne. F. Burger. . . . . . . . . . . . . . . . . . . . . . . . . Rheo8tat. H. . Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,U 
r,�c:�o:: J .

. ��';::::::::::::::: :::: :::::::::::: Bo'to::.,:�I
��s '::���

o
���':\.1l�ul�;.���� 5W,49! Fence. wire. H. D. Miller. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Rocking Chair

M
S. S. Eccleaton . . . . . . . . . . . . . . . . . . . . . . .  516,344 

h r If I A 
r,:��;;I':e':�l:.:d:: 

& R. P. Jones. . . . . . . . .  . . .  �l�..; :;,!Yne. lt
h
��"ii::::::::::::::::::::::::::.: g�6, 

AcI
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I������ . ���:?���� .I�����.� . .  ?� .� •. . .  : 578.411i Fertlliz d h d F J ' -e' D M II 
Adhesive. C. M. Hllllrins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,tm Fiber t.:'�b��¥:iln�

n 
machln:i."A'eC:jc,i 'for'feed: 576,497 :..���:� g:�::."'IMe8le:'� . ���: : : : : : : : : : : : : : : : : : : :  

Advertising devlce�H. Green . . . . . . . . . . . . . . . . 516,268, 516,267 lng, J. M. Blal8dell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,298 Sallcyl p .. r .. phenetldln. I. Rc08 . . . . . . . . . . . . . . . . . . . .  . 
tg.

v
:,��:'f.���I�':;v��'i,�ta�tk,; 1u�f';dermay,ir: gft� mf!t;�ex�' c:e

AWI:: fr. �:. ��I�� : : : : : : : : : : : : : : : : : :  ���:�fr san
1�'! . .  ������� .��� . .  ��������: . �:. �: .���. 

Air lock for cal.son. etc.. R. S. Gillespie . . . . 576,445, 516,446 File case and cigar receptacle, combined, Swl8ber Sash lock and lifter. C .. rson & p .. terson . . . . . . . . . . .  . 
t::t':,�at���.:i\':,'i!'�J ��I�:.:..�r. . . . . . . . . . . . . . . . .  Fllt�r 

Gr�LYiin . .  · · ·  . .  · · · · · · · . .  · · . .  · · . .  · ·  . .  · · · ·  . . . .  · g�t� �
cale. co�putln!· 1u

O
ig,

zlas . . . . . . . . . . . . . . . . . . . . . .  . 
Axle, wagon. M. Conrad. . . . . . . . . . . . . . . . .  . . . .  . . . . . .  . . . Fllter'and tilter v&1ve: -W: 'n: RObiiison: : : : : : : : : : : : : 516:318 S�..:���'�:�:tio': rev�lvlDii 8ei,'wriiiIit &; Fieideii 
Baby carrier, E. L .  Vanderburgh. . . . .  . . . .  . . . .  . . . . . .  h'i1ter m .. terlal, machine for washing, S. T. Wle- ScrIber. curve, W. S. Mallard . . . . . . . . . . . . . . . . . . . . . .  . 
I:lr.:��':.

e
<3�w.

l
h�a�.�:. �?� .• ::: . . : .. : .. :: .... :: .... :.: FIIt�������r

e
��w: ·Hart:.·. '::. ' . ...... .. . : .... ...... ... : ... .. '.':. ' . .... : �=.I

O
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R:�t:;y �W.��b�e�: .�.����: : : : : : : : : : : : : : : : : : : : : : :  ::: Fire e.cape. ii: Williams. . . . . . . . .  . . . .  . . . . . . . . . . .  . . . .  Seeding machine check wire reel, A. Lindgren . . . .  516,400 
Battery plate, T. A. Willard. . . . . . . . . . . . . . . . . . . . . . . . .  r,�����ngs,!::h��I[i;r S��f��: " MeiBilui-gi,,' fur: �:���:.a:r'�n�:�p�: �: �����: : : : : : : : : : : : : : : :  gfttl: Bearing. b .. lI. W. Meeker. . . . . . . . . . . . . . . . . . . . . . . . . . . .  n .. ce. SewlIlj{ macblne rellector, A. Shelverton . . . . . . . . . .  516.165 
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t
���':.:iier,;oii: : : : : : : : : : : : : : : : :  ���:, r.,�

y
:�:e��rg:,s·oneai · 'or' 'po',;e':: ' ii :  576,185 �t:�f'i::[al

s�::.�r:8�
r.:���":·f�,: !:it�r::lfnd' iie: 576.479 

Bea
i
rl
n
n
to
g
r
m
ota
eChani

mo
sm
tlo

f
n
O
.
r
OO
co
l
n
l.
v
C
e
.rtM

ln
. 
g r

lm
ecl

b
P
a
ro
ll.

ca 
. . .  

to 
. .  
r
.Y .. �6,199 White. . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . . . .  . .  . .  . . . . . . . .  . IIverlng, R. D. Hume . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,124 ry K u, Fnrnace for heatlIlj{ metal rod •• D. H. Redmond.. Show .tand, H. Klein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,451 Bed8tead IIttlngl E. Culhan . . . . . . . . . . . . . . . . . . . . . . . . . .  516, Ji'nrnace grate. A. Ja'ii.;.;; ' 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Skate, Fr .. nkenberg & Ostendorl! . . . . . . . . . . . . . . . . . . .  516,108 
ledstef rail jo nt. :tetf. rew;al &B
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... • '16, ._ , 10 � Ga8 gener .. tor. acetr!ene, . P. VOI8ard . . . . . . . . . . . , Bush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,ta2 

R:I� .!'.l.1:�1i-t�Jie�!�.
s
G: i>: 'Farmer:::::::::::::: 57 Gas r.enerator, 011. W. A. Smith. . . . . . . . . .  . . . . . . . . . . .  Soap tre .. tlng and drying appar .. tu., F. S. Rut8Ch-

Ga. amp Ilghtl� apparatu8, W. Ritter. . . . . . . . . . . .  man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  616.159 
ru���I:·�i.:,;;�:I}�=e: i)':ii: 'V'aieiiiliie: : : : : : : : : g:: g':���ag

t
�e,'1. N'�[:,'g:il:.�. ����:: : : : :  t�=� �r��

t
M.
s
N�S�;,��I.��: : : : : : : : : : : : : : : : : :  iftm:l 

11���I: �����
I
� ��i:';,'ii,f.;:o���

o
.���

.
:::::::::.: g:t:: J.

e
d. �::.� ����: . .  �·�I.�I�.��

t
.-:-. . . . . . . . . . . . . 516.400 �gr=�sd�it��I�

c
�uii,ir: 'LOuiitii>e,;:y' &' 'Canip: 516,251 

Bicycle saddle, F. M. Hoyt. . . . . . . . . . . . . . . . . . . . . . . . . . . Gate, T. B. Rlckett8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  576,156 bell . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . .  . . . . . . . . .  482 Bicycle stand. C. R. PenHeld. . . . . . . . . . . . . . . . . . . . . . . .  Gate, J. F. Thoma .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,290 Spraying machine. J .  H. Potter. . . . . . . . . . . . . . . . . . . . .  225 Bicycle support. Jerome & Brown . . . . . . . . . . . . . . .  :. . Generator. See Gas gener .. tor. Spring jack, W. S. Paca . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Billiard cushion. pneum .. tlc, W. E. T .. ft. . . . . . . . . . .  Glass, means for decolorlng, M.  Hirsch . . . . . . . . . . . .  516,312 Stacker, pneum .. tlc. Raasch & F .. hrmeler . . . . . . . .  . BlOCk. See Building block. Glove 8tretcher, M. G. Wustum . . . . . . . . . . . . . . . . . . . . . 576,131 Stalk or fodder cnttlng machine. Tracy '" P1 .. tt . . .  Block system . ..  ntomatlc. J .  Sboecraft . . . . . . . . . . . . .  578,166 \ Gold .. nd sllvenrom sea w .. ter. means for extract- Stamp hOlde
B 

band, C. L. Benedict . . . . . . . . . . . . . . .  . 
1�1l:' fu�!�W. £f.��;"'ce . . . . . . . . . . . . . . . . . . . . . . . . 516,470 Gra\��·w'!i.::-;:,�����

· 
Biid' drYing::M: T: Gib·tii: �t:::'.r. 

r
r..� Di8 

Si�a,:l:.'i:'d: · 'siiow' iiBiiil: ' "  . . . .  . . .  400 
Boilers. heating appar .. tus for hot water. C. I.. Gr .. te, C. H. Gadey. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . Staple. fencel V. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  516,456 
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Book. memorandnm. 1. Moore . . . . . . . . . . . . . . . . . . . . . .  576,218 Hair strnctnre, J. Y. Borden. . . . . . . . . . . . . . . . . . . . . . . .  Steam engine, H. L. Dickson . . . . . . . . . . . . . . . . . . . . . . . .  516,433 
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TRADE MARKS. 

Ir��;Jar�t =�.cc'l.'l'J'J3l of barluiii:tiiii-Bte of 
29,541 

b
:;;:�I�.i�
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e
b��I���r.�����

e oct ����t 
f:edworth Barlnm Company .. . . . . . . . . . . . . . . . . . . . .  29,554 

Bitters. stomach. H. L. Coombs . . . . . . . . . . . . . . . . . . . . .  211.548 
Boot8 and shoe8, N. L. Millard & Company . . . . . . . . .  29,542 
�=��I�g:S�ur:A

n
:i�th��!"&'��&iii : : : : : : : :  �:gg 

Ce
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m
-:o�UJ���· !e��:'���.� �?����:: 29.551 

Coal tar products. excepting dyes. Barrett Manu-
Drlft���:lti�:=.

y
8jbie1 &·W'are:·. : ·. : : : : ·. :

·
:::.: : �:� 

�'rult, dried. Protopazzl Brother.. . .  . .  . . . .  . . . .  . . . .  . . .  211,5" 
Glass batch. composition for manufacturing. J. 

Kempner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.552 
GnnPOwder. 8hells loaded therewith. blasting 

���r�Ct�'t, .. �:�':,�: ��n
e
�
p
��3

s
p�':r:r 

Lamcg:.'t�{.;ie: 'cycij;D,mger' sijpii. ... compaiiy: : : :  �:� 
Paper. writing. note. and other. Whlt\Ilj{ Paper 

Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,541 
Remedies for neurallria. rhenm .. tlsm. and similar 

maladle •• Hardmfller Brotbers . . . . . . . . . . . . . . . . . .  29.550 
Rubber specialties for use by physicians and Inv .... 

lids. Diamond Rnbber COmpany . . . . . . . . . . . . . . . . .  29,551 
Scouring materialbScour BrI�ht COmpany . . . . . . . . . .  29,553 
���

e
:;!,'lfee

co
�:;a, �t��¥':e.

w
':3 �'f=; c.' :A.: 29,500 

RuddoCk . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  . .  . .  . . . .  . . . .  . . .  211,548 Tobacco, Cigars, 8nulf. distilled and fermented 
wal��,::::

s
M':,�g,::,t��T�m�:�����: : : : : : : : : : : :  �:� 

DESIGNS. 
Bedstead, J. Srott .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,sin 
Bed8tead8. end frame for metal. D. Frank . . . . . . . . . . 26,5Q') 
Bedstead8. head and foct board for metallic. E. C. 

Baynes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,500 
Bicycle frame, F. P. Bnrnham . . . . . . . . . . . . . . . . . . . . . . .  26,5811 
Bicycle frame, C. R. HarTis . . . . . . . . . . . . . . . . . . . .  26,5811, 26,590 
Cake or cracker. W. W. MlIIer . . . . . . . . . . . . . . . . . . . . . . . .  26,575 
g:gel.

O
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�.��: : : : : : : : : : : : : : : : : : : :  �� 

CarPet, J. W. Hili . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,6'10. 26,611 
Carpet. A. M. Rose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.1O! 
Carpet, N. S. Stewart . . . . . . . . . . . . . . . . . . . . . . . . .  26,1m to 26,00'1 
Chnrn da.her. S. J. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . .  26,fJ1111 
Cigar holder, C. S. Lehman . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,579 
f,��ggl

"
'l�: ��. �rf:g�·ioiiower: ·:A.: G: 'sieiii: 26,518 

brenner • • • • . • • • • . • • • • • • • • • . . • • • . • • •  " • • . .  . • • •  . • • •  • • .  26,686 
Fastening. F. S. McKenney . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,563 
m�:

h
g�.

k
B:�:llil!':,�.�·: : : : : : : : : : : : : : : : : : : : : : : : :  �� 

t!::���
f
gh�i-s�h�I�¥or· founi8iD.: H:M: J:t�:: 26,571 

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,590 
�::!"p �a:,;.'i-���rj,iiy:: : : : : : : : : : : : : : : : : : : : : : : :·: : �� 
Radiator, W. & A. Castle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,598 
RadIator. D. Cole8tock. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  26,592 
Stove door or panel, L. Kahn.. . . . . . . . . . . . . . . . . .  . . . . .  26,594 
���

e
!.:''tfn':r°17at.��'J1.��eld : : : : : : : : :  : : : : : : : : :  �:J 

Trimming. M: Loyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.601, 26,0 
Truck 81de frame. car. W. F. Rlchard8 . . . . . . . . . . . . . .  26,585 

A prin tp.d eopy of the speclHcation and drawing of 
any p .. tent In tile foregoing 118t. or any patent In print 
18SUed since 1863, will be furnl8hed from thl8 oftlce for 
�� '1'g!"Pa��[��ffeg�
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Broadway, New York. Special rates will be lriven where 
a large number of copies are desired at one tlme. 

Canadian palent. m .. y now be obtained by the In
ventor8 for any of the Inventlon8 n .. med In the fore· 
golIlj{ list. provided they are 81m pIe at a C08t of NO each. 
If CO�IICBted the cost will be a little more. For fnll 
�� &��r��':err:. :!r=ts&m�

.
&isa:b!�=ld. 
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�ilvertis ements .  
ORD INARY RATE,... 

I n ,d d e  Page, each i n sertion - - '7 f') cen t� n l i n e  Back Page. ea('h i u se-r l i o ll - - - - $1.00 a l i ne 
i]r For some classes of Advertisements, Special and 

Higher rates are required. 
The above are charges per agate line-about eight words per line. 'llbis notice shows the width of the l ine. 

�t!���e��� �� ��t���erat���a��f: lrrnRl. �;a�e����: ment, as the letter press. Advertisements must be 
�g�T�� tg�p����i::��� f�W��i� :ea:iTs �u��ursday 

Star * 
Lathes 

foot powet' 
Screw ...  

. . .  cutting 
Automatic 
Cross feed 

9 and . ' - i nch Swing. 
New and Origmal Features 

Send for Catalogue B. 
Seneca Falls Mfg. Company, 6Q6 Wat.r St., Seneca Falls,!\'. Y 

Wattbmaking a Cradt for Young mtn and Womtn 
Parsons' Tn5tltutt for Watcbmakm, €ngravm and OPticians In ntW QuaMm. 

� Send for 1897 Catalogue. 1 1 1  BRADLEY AVE. , P E O R I A ,  I L L I N O I S  

Does Your Bench Lack 
anything t o  make i t  complete in the way of 
a tool outfit, or do you need a boiler injec

tor ? Consult the ,. BOOK OF TOOLS, "  , . .  A Book of Tools " is the most complete catalogue ever issued . Contains 550 pages and over 2,(XK) illustrations. Prices are given. 
A copy of this book sent postpaid to any address on receipt of 25 cents in stamps. 

CHAS, · A. STR ELI NGER &. CO . 

COIlIBINATION 

StOOtS and JurnattS 
for Hot Wate,' and H o t  Air. 

Suitable for bODseB, stores, single rfloms. barber shops, baptistries, etc. 
The National Pipe Bend ing Co. 

1 5 2 R iver St.,  New Haven,  C o n n .  

AMERICAN Add ress Box 1 2l1J, Adv. Dept. D E T R O I T ,  M I� H  PATENTS. -AN INTER-
esting and valuable table sbowinll the number of patents uran ted for the various 8ubjects upon which petitions  have heen tiled from the be�inninl! down t.o December 
31. 1891. Contained tn �CU::�T IF IO AMEIUCAS SupPLE,..'ST. No. 1 00:!. Price 10 cents. To be had at this office and from al l newsdealer8 

STEAl A mill for crushing ores. 
Equal in efficiency to a 
five stamp battery, and at 

fi,�o;�o���;t�� S TAM P �f {�a
e
ct��� 

a n d  m l n l n g  pense. 
capitalist. Send for catalogue. II LL GATES I RO N  WO R K S ,  Dept. C, 650 Elston Ave. , Chicago, U, S. A. 

COBURN :::C�E� TRACK 
Parlor, Barn and 

Fire Door Hangers 
A ll Styles . 

Latest Improvements. 
pr Send for Book. �������� Coburn Tro l l ey Track Mfg. Co.  

� Ho lyoke, Mass. 

WORK SHOPS 
of Wood and Metal Workers. without steam power, equipped with 
BA R N E S '  FOOT P O W E R  
M AC H I N E R Y  _ allow lower bids on jobs, and give greater proflt on tbe work. llacbmes sent on trial if desired. Catalog Free. 

W. F. '" JOHN BARNES CO. 
1 999 RUBY ST. , ROCKFORD.  I LL. 

C R E E N E R D  A R B O R  P R E SS Saves marring, upBettin� or sprin2i.n� the arbors. Saves cleaning out the centers and 
��'���3�t��.dOffi:eB��:seig�e!g�r��mAH�� in 4 sizes. Diam. of Diaw. of Lengtb. No. Work. Arbor. Arbor. Weight. Price. 2 8 1 7 55 $13 3 12 1� 9 00 16 
� lg g � � � 

Send stamp for catalogue of machinists' tools. 
& FARQUHAR,  38 Federal St" Boston ,  Mass. 

•••••••••••••••••••••••••••• •• A H A N  D Y  T O O L  FOR T H E  POC K E T  •• 
Ii: : STARRETT'S POCKET :!:!6 C O M PA N I O N  TOOL No.  I 60: 

+ � Screw Driver, Brad Awl ,  Wrench • •  +:; ! I A eompact combinationof tbree. 
. �I ' tools. Of especial value to wheel-. 
. :po  men and for use about the house . • • ;����d, ���h i5c�u,§�';,'ii,ptr.:.i�'b'. Plam, each 35c • • 
• [F' GatalQQue of Fine Tools Free. • 
• T H E  L. S. STA R R ETT C O ., Box 1:1, Ath o l .  Mass . • •••••••••••••••••••••••••••• 

Power Presses 
and General Line o f  Machine 

Shop Tools. 

Hill, Clarke & Co. 
160 Oliver St., BOSTON. 

16 S. Canal St., Chicall'o. 

ROCK DRILLS 
AIR COMPRESSORS 

S I M P LEST, MOST E F F I C I E N T  and D U RA B L E .  (RAND D R I LL CO.) 
Send for Catalogue. 

BRASS 

1 00 Broadway, New York.  

N I C K E L  AND 
Electro·Plating 

4pparatU8 and Material. 
TOE 

Hanson & VanWinkle  Co., Newm·k, !Ii .  J .  136 Liberty St., N .  Y. 
3ii & 37 S. Canal St., Cbicllj!'o. 

SPECIAL T I ES 
"lade from Sheet Uras8, )t o d s  0.' Wit·e. F. E. CHESTERMAN CO., 241 Arch St., PHILA., PA. 

Draughting 
Instruments 

Established I n  1848. 
And Supplies for 
Architects, 

Engineers, and 
Draughtsmen. 

rr- New Catalogue free. 

FROST '" ADAMS C O . ,  
3 9  Corn h i l l ,  Bosto n ,  M ass. 

I P R I N T 
M Y  

OW N 
Cards, c ircu· 
lars, with S 6 
Press and save 
money. 

Make money prlnt-
1¥N f��,::,�be;:'int�U� newspaper. Type settingessy. printed rules. Send stamp for catalogue, presses and supplies. to the factory, KELSEY & CO. Meriden, CODD. 

Experimental & Model Work 
Circulars &; advice free. Gardam & Son, !l6 J ohn St.,N. Y .  

Japanese � 

� Patents. 
Citizens of  the United States may now obtain 

patents in Japan. Japan has been very active In 
adopting American and European inventions ; and as patents heretofore have been granted only for inventions made by native Japanese, the foreign inventor could not obtatn protection. foreillD inventions becoming public property 8S 
soon as publication bad taken place. Foreigners 
may now obtain Japanese patents, provided the 
application is tiled before the invention becomes publicly known or used in Japan. 1'he popula
tion of Japan is estimated at about forty millions. For further particulars, cost, etc., apply to 

Messrs. M U N N  & COMPANY, 
361 Broadwav, N e  .... York City, 

V8u U S E  G R I N DSTO N E S ?  
(f 80, we can 8Uppiy you. All stzes lII o u u r f"d and 1I 1 1 11 1 0 1 1 1 l 1 (' d .  always kept in stock. R9member, we make 8 �peciaJtyof selectingstones for all spe. clal purposes. pr Ask for catalogue 
Th� C L EV E I . " l"') �'l' U S E  ( " U .  

2 d  Floor. Wilshire. Clevela.nd. O. 
Il YOft want the best Lathe and Drill 
-� GBUGKS BUY 

WESTCOTT 'S.  
S t r o n g . s  t 

Grip, Great
est Capacity 
and Dural>il
itll, Cheap and 

\Ve�tcot t Chu ,'k ( ' 0  •• Oneida .  ]\i .  \' . . ( ) .  �. A .  Ask for catalogu. m Enalish. French Spanish or German. FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893. 

The Bartley D i rect Running Saw M i l l  
�noJt s�g:��1\:tl W�bfe Saw MI\I now on the market. Can be set up anywhere. Cuts all kinds of lumber. Entirely self-contained. No lost power. 

rr- Write 1M lllustrated ca�=�dS in use. 
W M .  BARTLEY & SONS, Mfrs. ,  Bartley Stat i o n .  N. J .  

I M P E RIAL  BALL B EAR I N G  AXLE A written guarantee with each set o f  axles. 
97 PATT E R N  

�,oon 8,-rM tn u se. Indorsed by the leadln� 
Red�-:�a';i��6�efE' per cent. One horse can do the work of two. MechaniCRi1y perfect. Can be put on old or new work. 

� Write for our lUustrated Cataloaue and Testimo 
nials, which we send free on application. I m perial Bal l 
Bearing Axle Dept •• 1 84- 1 90 Lake Street, Ch icago, l l l . 

VE uOX PJ'I TolETol A Revolution i n  Pho-
� 1- 1'l.. tographic Printing. When exposed to the same light, prints ....l .,) 00 time .  q" ickel' than a lbnmen • • •  

GLOSSY  or  MATT. �� �I�r�r ::���MW���bi.��I�Jrit::�;�f :� �:il:�rk. 
Devel')ped and toned as fast as the printinlg frames can be jUled. A choice of tones more 

fo�::�tf:;: ��':;�n.::�r;���'il�.'::,�:y���:-;Jgfh"M.i:8"r'W�:���renj�zJ��:.:-,�����.R�g�� and three sample prints. � p,'e'·11 Platinoid, Enameled and Rough Bromide Papers are the best and most nniform in the market. N .. ..,Pp'·n I' n .- . an insoluble gelatine paper 
R e m b  .. andt .  a Matt Printing-out Paper. N E PERA C H E M I CAL CO. ,  Sole Manu!'rs. 

Paris, France, 8 Rue Martel. ChIC8ll0, 1ll� 21 Quincy St.. N E l'ERA PARK., N . Y. 

(FEBRUARY 20, 18<)7. 
To E lectrical -----;:-:-;::�"J��;;;;i . _  . .  Workers, 

1\1 Machinists, Miners, 

n1 
�f 

Plumbers, Civii Engi
neers, Draughtsmen, 
Ca.rpenters, Stea.m En .. 
gineers, Stea.m Fitters, 
Rtiferences. F'ree Ap

Send/or [�r
cular, . Stating Subject 
you tD1sh to Study. 
B 94», _toD, P .. 

- - T H E - -

pr ";�'1'''\ IH.I ,..HE II l S .J ;j .  
T h e  Most Popular Scientific Paper i n  t h e  World 

Only 53.00 a Yeal", Inchul inll'  l'o.tall'e. 

Weeli;l Y--:i� :S n lll bel'� a Y eal·. 
Thifl  "' i de l y  ci l'cll i n t e ci and splendidly i llustrated 

paper is published weekly. Every Dumber contains six
t een pages of useful information and a larJle number of 
original engravinll's of new inventions and discoveries, 
representinll' Engtneerlnp' Works, Steam Machinery, 
New Inventions, Novelties in l-lechanicl:l, lIanufactures, 
Chemistry, 1Ulectricity.Teleazraphy, Photograpby, Al'cht
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents eacb week. 

'i' et' ... . , of �lI b!llcl ·hH i o ll . - One copy of tbe SCIEN
TIFIC AMERICAN wiJI be sent for on e  year -52 numbers
postage prepaid. to any subscriber in the United States, 
Canada, or Mexico. on receipt of 'I'h l'ef� I ) o l l n l'� by 
the publishers ; six months, $1.50 ; three months, $1.00. 

{: 1 11 h •. - Special rates for several names, and to Post
masters. Write for particulars. 

1.'be safest way to remit is by Postal Order, Draft, or Express Money Order. Money carefully placed inside of envelopeEl, securely sealed, and correct]y addressed, seldom goes astray, but is at the sender's risk. Address all letters and make al ! orders. drafts, etc., payable to 
[U U S S  &; C O . ,  3 1i t  I I I·o tul wa l· . !\ew ¥ol"l, . 

--*--Jdtntifit �mtritan Juppltment 
This is a separate and distinct publication from THE 

MCJENTI },IC AMERICA :" ,  but is uniform. therewith ia 
size� every number containinaz sixteen larg� pages fu]} 
of eDllravin�s, many of wnicb. are taken from forebm papers anc accompanied with translated d{loscriptions. 
TBE SCI�NTIFIC AMERICAN SUPPLEMENT is published weekly, and IDcludes a very wide range of contents. It pref!eJ'!.ts the most. recent papers by eminent writers in 
all the principal departments of Science and tbe Useful 
Art.E, embraCing Biology, Geology, Mineralogy, �atural 
History, G�ography ArchreololZY, Astronomy, Chemis
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Ene'ineeri pg, Mininll, Sbip Building, Marine Engineering, Photography, Technolo/lY. Manufacturina Indust.ries, Sanitary Engineerinll, Allriculture. 
Horticulture, Domestic Economy, Riography. Medicine • 
etc. A vast amount of fresb and valuable information obtainable :n no otber publication. 

The most important Engineerina Works, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described in the SUPPLEMENT. 

Price for tbe SUPPLEM �ST. for tbe United Slates, 
Canada, and Mextco� $5,00 a year ; or one copy of the 
SI'IENTIFIC AMERICAN and one copy of the SUPPLE. 
MENT, bot.b mailed for one year to one address for t7.00. 
Single copies, 10 cents. Addl ess and remit by postal 
order, axpress money order, or cbeck, 

III U � N &; CO.,  3 6 1  1I1'oadwny, � e w  Yo,·k. 

--*--

�tl i1c1 i l1g �(ntiOl1. 
TBE SVIENTIFIC AMERICAN BUILDING EDITION Is Isoued montbly. $2.50 a year. Sll1,I(le copies, 25 cents. 

Thlrty-two large quarto pllj!'es. forming a large and splendid M8.Q;szine of Architecture. richly adorned witb 
elegant plates and �tber fine engravings ; illustrating the most interesting exampi es ot modern Architectural Construction and alhed subjects. 

A specisl feature is the presentation in each number of a variety ot tbe lat.est and best plans for private residenceE', ctty and country, inc]uding those of very mod .. 
erate cost as weH as the more expensive. Drswinlils in perspective and in coior are given, tOJZether with Floor 
Plans. Descriptions, Locations, Estimated Cost, etc. 

l'he elegance and cbeapness of this magnificent work bave won for it tbe LaJ'�est (;i l'clI l ati o Jl of any 
Arcbitectural publication in tbe world. Sold by all 
newsdeaiers. $2.50 a year. Remit to 

lU U S �  &; CO., 3 6 1  Broadway, New York. 

--*--

��vort �ditiou 
of the SCIENTIFIC AMERICAN, witb wbich is incorporated "' LA ..AMERICA C1ENTIFIC.A E INDUSTRIAL," 
or Spanisb edition of the SCIENTIFIC AMERICAN is pubIIsh�d monthly. and is uniform in size and typograpby with tbe SC I .I!.NTIF 1 C AMER 10AN. Every number con
tains about 50 pllj!'es, profusely illustrated. It Is the finest 
SCientifiC, industria] export paper published. It circu .. 
lates throl1�hout CubR., the West Indies, Mexico, Cen� tral and South Amerioa, Spain and Spanlsb possessions 
-wherever the SJ,Janisb. Janguage IS spuken. THE 8C1-
ENT IF !C  AMERICAN EXPORT EDiTION bas B large 
guaranteed circulation in all commercial places thr01.UJh
out the world. ,,�.OO a year, po.tpaid, to any part of the world. SingJe copies, 25 cents. 

IT Manufacturers and others who desire to secure foreign trade may bave large and handsr.mely displayed 
announcemeu··� published in this edition at a very moderate cost. Rates upon application. 

iU U S N  &: CO .• l' n b l i s h en. 

361 Broadway, � e w  York. 
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ST U·DY � H O M E 
BY O U R  EFFICIENT CORRESPONDENCE METHOD, 

E LECT R I C ITYI. M ECHAN ICAL � 
DRAWI N a ,  M tCHANI CS, O R  12-page 
STEAM E N a I N E E R I N G . Ca�,:ue 

I NSTITUTE FOR H O M E  STUDY OF E N G I N E E R I N G ,  
46.47 I!lackstone B u i ld ing,  CLEVELAND. O H I O  

T E L E P H O N E S  
for Long or Short Distance Use. Also Interior or Warehouse Telephones. 

S\�\3ntt��.,!gd�es!uO;:�I:h:ali!tes. 
IT s��J:"�l:C������. 

Ju l ius Andrae & Sons Co.  
MILWAUKEE, WIS. 

Buy TELEPHON ES 
That Are Good - - N ot "Cheap Things" 

The dUl'erence In cost Is little. We guarantee our apparatus and guarantee our customers against loss by patent suits. Our guarantee and Instruments are Both Good 
WESTERN T E L E P H O N E  CONSTRUCTION CO. 

2 5 0·2 5 4  South C l i nton Street, Ch icago 
Laraest Manufaeh .... .,., :1, Telepllone8 
exclusively 'n the l_In_'_t_S_ta_tes_. _______ --:-_ 

Durable-Easi ly Appl ied .  Tbls roollDII 10 manufactured from natural Trinidad B6pbalt materials, and will not dry up and become brittle under ex-
::��:�:30-:vea� Giooco;� 

f .... sample of roof 12 jpJlJf'B old, 
w(th cirCular ana pnee lut to 
WA ltR E S  C H EM I C A l. 

k ill F ( ; .  ( ;0 .. S� Fu h o n  !'01I'pel,  
Ne'" 'f o r k .  U .  S. A .  

[ow Ratts to Wasblngton 

Inauguration. 
The B. & O. R. R. will sell round-trip tickets to WashInaton, D. C . •  from all stations on Its lines east of the Ohio River, for a1l trains March 1, 2, S. and a1l trains on the morning of the 4th that reach Washington not later than noon. at rate of two cents per mile In each direction, valid for return journey until March Sth Inclusive. 

The rate from New York will be es.OO Philadelphia, UO Chester, 4.90 Wilmington, 4.35 Newark, Del., 3.90 
and correspondingly low rates from other stations. 
; WOO D E N TAN KS. II. ";: ' .: For I;tallroads. Mill. and Manufactories. , , . . ,," BuIlders of Steel Towers and Tanks. • ' , : ' ,," La. Red Cypress Wood Tanks a specislty. 

. .  , " . W. \<:. ( � A  . .  J l W I·; ! . "  ( � U  . .  , 
217 E. MaIn Street. Loulsville. Ky. 

ZE NTMAY E R 'S • M I C ROSCOPES �n use b y  tbe leading Professors and Colle¥9s tbrouJl:bout tbe world. The acme 0ifeerfe�tlOn 
��;�� a:b�:e���r��W," making. eartlly In-

Complete I l lustrated catalogue of micro· scopes and optical aoparatus sent free. MIcrometer Rulings in EnJl:lIsh and Metric scales. 
. J .  Z E N T M AY E. R ,  

2 1 1 South E l eventh St. Phl la . ,  Pa. 

D I XO N ' S  69 1 
CYC L E  C H A I N  

G RAPH ITE 
JOS. DIXON CRUCIBLE 

saves wear of chain, prevents rust and increases ease, speed and comfort. 
ar It will pay you to send 10 cents for sample. 

CO.,  J ERSEY CITY. N. J .  

Cbt $dtntiflt JllRtritan 
PUBLICATIONS FOR 1 8 91 .  

Tbe prices of the dlll'erent publications In tbe United States, Canada, and Menco are as foIlOWB-: 
R A T E S  BY M A I L .  

Scientillc American (weekly), one year, �OO 
Scientillc American Supplement (weekly), one year. 5.00 

Export Editiun of tbe Sclentillc American (month-ly) in 8panish and Enallsb, - • - . - - 3 . 00  

Building Edition of the Scientillc American (monthly), _ _ - - - - - • - 2 . 00  

CO M B I N E D  R A T E S  In  the United States, Canada, and Mexico. 
ScientifiC American and Supplement, - 7 . 00  

Sclentillc American and BuildlDII Edition, - 5.00 

Scientific American. the Supplement, and Bullding I!ldition, - - - - - - - - 9.00 

TERMS TO FOREIGN COUNTRIES. 

The yearly subscription prices of ScientifiC American publications to 1'01'el1(11 COU lI u l e s  are as follows : 
U. S. Eal1tlb 

.. ....,.. ......,.. 
Mclentlflc American (weekly), - - 1I .00 Scientillc American Supplement (weekly) 6.00 

£ s. d. 
0 16  5 
1 4 S 

BUI::��:g!�!gg.?f tb� SCI�ntl�C A�er: 
3.00 0 12  Ex'r":' �::;����I�� l�h\�r.?�I�t��: 

0 12 • Ush, _ - - - - 3.00 • 

COMBINED R ATES TO FOREIGN COUNTRIES. 
Sclent.lllc American and Supplement, - S.OO 1 14 11 Scientific Americ"n and Building Edl-

00 1 6 9 tlon, _ _ _ - - - - - 6 
Sclentlllc America", Sclentillc American 

2 5 2 Supplement, anu Buildlntr EditIOn, - 11 .00 

c:r Proportionate Rat,. for sex Monthll. 
Tbe above .atl's tnclu<1e postMe. wblch we pay. Remit by postal or express money order, or draft to order of 

iU l: I!Oi  k (; 0  •• 3til Broadway. New i' ork. 

HURRY UP! Limited to 

April 30. 
A losl Sensible Gift for Your Fillil, or Friends. 
For Use In Your Home or OffIce, or to AssIst the Chlldren In their Studies, no other 

R.eference Book In the World COmpares with the New 

AMERIOAN STANDARD 
ENOYCLOPEDIA 

Yours for 3 Cents 
a Day 

Edition of November I, 1898. The finished work of more than 100 0' the world'S � schol· 
ars, educatorll, ac\entists and si>ecIaIlsts, condcnsed Cor tbe ulle oC bUllY people. 

The cut on the left shows sample volnmes of the handsome 
Cloth Style 

which shall bc yonrs  for " monthly paymenta oUI each ,or 
16 Cash with Order. 
The cnt on the right shows samp le volnmes of the elegant 
Half-Russia Style 

which shall be Y01l1'8 for 9 monthly payments oUI each or 
17 Cash with Order. 

A S U P E R B  R E F E R E N C E  LI B RA R Y  covering the entire range of human knowledge, Invention and discovery up to the present day Including tbe Art., Sclencell, Hilltory .. Blolrrap1!J', Pbtlo.opby, A.tronomy, Meteorolo.y, GeolP'apby, Nanlradon, GeololrY, Exploration, Botany. Alrrlculture, Commerce, Finance, Zoolo.y, 
Etbnolo.,., PbYlllololrY, Cbemilltry, Electricity, Law, lUedicine, TbeololrY, StadatlCII, '.,,,,. 

J U ST O F F  T H E  PR ESS t The new American Standard Encyclopedia Is brougbt right down to the date ,)f Its :&Ita! Mil JIOIIJ. talns bundreds of articles on su�ects on which all the older reference works are necessarily 8l1ent. 1t 18 also. 
�uR'i���I-=:»��rl�':.'!!:��tt»=rJ:r�tlr:ea���1·�'M=� �r±::;';,%!f���:�ia��':.�::s��� an Atlas of the whole Globe, and a rich store bouse or seneral, practical. up·to-date Information-eclentillc, historical, mllitary, social and civll-all arranged and classilled In convenient form for ready reference. 
U N T I L ONE DOLLAR :::��I��:;�:::a�::·:��1e

'l� /: 
Apr". 1  30 monthlyfor 6 months-ahout 8 .:enta a 

day. Total On ly $7,00. IT IS THE VERY LATEST OF ALL REFERENCE WORKS. These are some ot the :lve torles that are treated with 1898 accuracy and freshness. viz: Arlron, X-raYII, Atlanta Ex
r.

0llitlon, L Hun. Cban., Nanllen and Peary'. Arctic Exploration., Horllelellll CarriBlre, A l' SblpII, Color PbotolrraN,by, Free Stlve';l Electrical ScleDce, Acetylene, ProC. RoeDt.en, Skia.-�:f:�fgd g: �:e ;'';,1sai::�'':::w ���i 1��rt����I: ��!,"e-::it�bt"o 0�1�:g0::.."t�n�:��g�� of the times. IT IS MAGNIFICENTLY ILLUSTRATED THROUGHOUT with beautiful oolored mapB llf 
:i��i:��;fln�.t�:;":f��."e�r��":," th�a�':.�g:.n :��'::l;,=�r;;::"u.:t��g�om':r�re�8.'!; thousands of subjects. 
OUR GREAT SPECIAL OFFER FOR INTRODUCTION All a means of quickly Introducing and popularizing this peerless home reference library. we bave decided to distribute a few advance sets In each community. regardless of cost and purely as an advertl.IUIr proJect. We know that every set so placed wllJ prove an advertisement of tbe greatest power. and lead to bundreds of sales at payinf. prices. Comparil!lon with any and all other reference works will 
�1��I������:'iA�'::�'i":':O' �u���r\"':: ����'!,d �:: ;I';:, t:'!.�..".r..c:ww��r. :;:'': any time wltbout notice, In wbicb calle money will be at once returned. 
H OW TO 0 RD E R Send ,1.00 to American Newspaper SyndIcate (address below) and the entire set will be forwarded. Subsequent payments to be made 88 
RDSBIa style, tJ..00 a month tor 8 "m�<>'!i���: �':.e�o�::r,::·t!��re "to m:t!.h a:re �f'::Ic:.�f:: ��edH(� recommend the Half Russia) with full sblpplng directions. All transportation charges to be paid by purchaser. Bookl!l Iruarauteed all reprellented 01' lI ... t paymeat refunded if set III returned wltbln ten daYII. We refer to any newspaper or Bank In Pblladelphla. 

, SPECIAL TO CASH BUYERS. If cash In full be sent with order. prices will be 83.00 for cloth style, .".00 for Half Russia. antll April 30 only. Book of Specimen Pages mailed tree upon request. 
C A U T I 0 N ' We are the lIole publillberll of the new American Standard Encyclope

" dlR, and can assume no responslbll�t)' for any orders except those sent direCtly to us. Beware of Inferior Imltationll advertl8ed at IlIIrber prices. Bee that onr name, and no otber Is at the bottom of each title pagP. 
AMERICAI IEWSPAPER SYIDICATE, 8th I Loclst Sts., Phlladllpbla. 

Registers an accurate account of work done on print· Ing presses, grain tallies, weltrbing, measurll!K and other automatic machines. Counts up to 1,000,000 and repeats automatically. Simple, accurate, durable. Special couuters to order. � Sendlor circular. 
C, J. ROO'I', Brlsto , Conn., V. S. A. 

1 27 

A Hand Dynamo 
Price $ 1 .75. 

Su itab le for Experi· 
mental Work. Lights a small Incan-

�:r:: .!':t,::gi�a�.!l� terr' No InductIOn 
��ayn:'�&8�rpof!��� 
�us fel��j,-:'\i'e t!�:e to Dfbe1ls on a circuit from 3 to 5 miles of wire. Will light coal 
g:; ::.?'il'g��I�� 'i��� the most practical and Interesting n o v e l t y  of the _e. Pert� harmles,. no danger. Price of Dynamo, Sl ."�, Lauip. ,,� cents extra. Agents Wanted. 

This Is a Practical M ac h i ne, Not a Toy. WeiJl:ht abont S ib. Wortb twice the money asked for it. 
Book teUing How to Build a l4: h. p. Dyna.mo or Motor. lOc. Address B U B I E R  ELECTR I C  CO. ,  LYNN,  MASS. 

Offltt 1e Outfit 
CO
;�7�;�;��01l�W�;�

R 
$ 

for a limited time only. 
One American Typewriter, 
One Office and Traveling 

Case, 
One Copying Book, 
Two Colors I nk, 
500 sheets fine linen Note 

Paper, 
500 Envelopes. 

THIS OFFER HAS N EVER BEEN EQUALE D .  

::::c"e'l.R;o�Ie,:I��t��!fa�':," ��::'s�':,.'d��e� It's the only right way. It pays. . • • . • 
The American T V P " "" riter Is well known as tbe 

�gld r��ardF:"f:il�rl\���:!��s�hine. 15,000 

A M E R I CA N  TY P E W R I T E R  C O . , 
267 B ROADWAY , N EW YORK. 

A R C H I T E CT L E V E L $150 
I m p roved Transits & Levels Graduated entirely on our lartre dividing, engines. Special award at the World's Fair. All kinds of Englneer-
1���'ii:��'\Pa=:S:. 
:!tf';dIW::��� ITlt\�tr�� Is mentioned. 
QUEEN & CO., Inc., 

101 1 Chellrnn t !!'t . ,  
l'h l l llde l p b l a .  

PATENT FO R SALE on a Ruler which reduces tbe chances of blotting or blurring In ruling TO a mimmum. Especially useful to draftsmen. Address 
U H A � .  F. WINDISCH, Cincinnati, O • 

The Berkefeld House F i lter, 
TIle milv FUter Bemo1Iing 7'JIphotd ana Choltra 

..... �'f::g iu����t�dl!n�':.�:e �dm.::r. eriC&. It gives 8 continuous flow of filtered water. absolutely free from trerms. 
�I'n eaci'�Yt'i1:"::�f=e aldf i'ff:riJl�:ri�; cylinder. Cylinders can be sterilized by boiling in water for one bour. Send for clrcti\t rfU1cl�sDtoiU.TElt CO. 
4 Cedar Street, !lie .. York. 

WA N T E D  g:r.II:e!iJ.°�tO:?ta��J:�� lloor s�ce, with steam ele�rlC, or water power of about 20 borse power. The site should bave some vacant land about It, and preferably not adjacent to otber 
g�I��tr:j, l� s!t?Ulft �&�:S��bl:.Ptt[:t�� ':.���: ��� from New York. Send description and terms to I' A U I. L I B B i' ,  80 Water Street, New l· ork. 
WANT ED ��:f��J',:d81';i�np��s�"L���::a f� be sent to F. 3(36, Rudolf Mosse, Co:ogue, Germany. 
FOR SALE ��h t:&rI'=S::Sbl=:'� fI�8' 7. Cheap. H. B., Elton St. &i ABantlc Av •• BroOklYD, N?f. 

Ulr1l61dLAmRNS WANTED IrJl._ 
T HARBACH " QUOS Rlb..t SLPhili:hl 

I CE MA CHINES, CorUII. Enl(lnell, Brewer8, and Boul t·,· .. ' M ach in ery. THE VILTER 
MlrG. Co., 899 Clinton Street, Milwaukee, Wis. 

WORTHLEY STALL WORKS  W ELL DR ILL ING AND  P R OSPECTI N G  3 3  Elm Srreet. BOllron .  MIlII'" MACHINERY OF HIGHESi' GRADE. Have sold 9,000 of his Patent 25 lb. Slow 1.00llIl I!! UO .. Timn. Obio. 

S horthand by, M ai l  �����WJ��!.::rft� 
Ie880n hell. Potts t:;horthand College, Wllllamspurt, Pa. 

LOCK U P  YO U R  WH E E L ! 

Feed Oat Manger. Price ,UII. 

TRI P P  M ETALLIC PACKING . 
I GH  PRESSURE. E.NGI N [ S  

UARANTEED FO R H W R I T E.  F O R  C I RCU L AR W M .  B .  M E R.R.I L L  &. C O .  2 9 9  C O N G R E. S S  5 T  B O S T O N  M A S S 

$50 0 O We 01l'er casb for Simple Ideas, patented or not. 'Send 10 cents to cover postage and expense, and we will send plan and particulars. 
H. H. FRA N K L I N  ltIFG. CO . . !!' y raCl",e, N. Y. 

ttte:tt:i.�,,,*e TYPE WHEEL •• MODELl LEXP£I'I:IMENTAL WDRIC.IMMLIUDIIIBI' NOVELTIES . E.TC. R&W 1'D lITEraL wcnuc.a loa NAMAU II! N,,. • 

. l1'ltb:£ ul��Tf.E Glm 
c 'O M B I N A TION l.nCK 

� Keep your Bicycle safe from strantr- TURBINE W A T E R W H  E E L S. A H I NE fl. M O  E BEN D  FOR PAM P H LET. EX PE R I M ENTAL M C or. 0 L "AKE8 LEI'I'EL '" co., Work. First-class equlpment. Secrecy lI11aranteed. � 12 combinations. IJj( oz. welJl:ht. PrIce 8 ....... e1d. 01 .... 11. 8o .A.  H .  ROBINSON & CO.,  5 1 6  Southern Bou l evard, N .  Y .Clty -------------------------
:'111 filii' 25 cents. lIIumafed catalotr of BI· .. " cycle S'8'�(\�s rw. toN�f��": ouly. 

148 N. Fourth St., Philadelphia, Pa. 
VOLN EY W. MASON & CO. ,  

Friction Pul leys, Clutches & Elevators 

Gi�����n¥.r:�b�����: P;;;.hl.ESt�I��� Bag. 
est prices ever quoted. Kine Catalog. 400 t A Home GymDasium Stand In corner when • l I Iusltations, mailed free .. it gives B md not UsiDg. AlI'ent'; Wanted. BeDll f� Music& Instructions for Amateur Band.. D1nstrated C&taloc,e. ...., ..... �� � LYON &; BRALL 33-35 Adams St . . Cb.cago. • .alI...... -- 1M.,  ---

lANK LUGS and HOOP LOCKS 
The Dickey Mfg . CO. 

IUCINE, WIS. 

HY PNOTISM SIxty ways, t5 ;  my method, f2. 
Fil "1.25 d Cookel'l!. '1 Sell.uteurs 100 page book, IOc. Occult Forces, 

Fam I' ly Ice M ach'l ne Ice, etc. , In  a few minutes, '10 an'.!.ap�. andters, " ... D�n_�PG'NY 1211 W 26th S+ N Y 8Oc. Prof. Anderson. S. A. 2'1. JIasonlc Temple, ChlCBlto to prepare one'. self soda water, .... 1iO up. - , • ... . .  
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Jll(i)veriisements. 
O ltDINARY RA'I'ES. 

I nside Pa&,e, ench I n sertion - - "Ii cents a li n e 
!lnck Pn&,e, ench in serti on - - - - $ 1 .00 a li n e IT For some classes of Advertisements. Special and 
H/jJh<1" rates are required. 

The above are cbar"es per agate line-about el"ht 
words per line. This notice shows the wldtb of the hne. 
and is set in agate type. En.,.avlngs may head adver
tisements at the same rate per agate line, by measure
went. as the letter press. Advertisements must be 
received at Publication Office as early as Thursdav 
mornln" to appear In the following week's Issue. . 

(ribunt � BiCYdt 
Tested and True. 

The EnRleot R ll n n l n  .. Wheel I II the World. 

IT Send for Catalogue. 

THE BLACK MFG.  CO . ,  ER IE, PA. 
Nickel Silver 

Watches-- ... 
We are casing all sizes of movements in this 

new metal. It takes a better finish and is more 
enduring than sterling. 

It supersedes the old nickel plate, and enables 
one to have a perfect timepiece at small cost. 

Our Solid Gold and Filled Cases. as well as 
Sterling Silver and Enameled patterns, are in 
greater variety this season than ever. 

New specialties have been added. 

Our '97 Model 

Trump Cyclometer, 
the 10,000 mile wheel recorder, 

are all shown in our new cataloguell, which 
will be sent to alL 

The Waterbury Watch Co. 
WATERBURY, CONN. 

A M E R ICAN SC R E W  CO. 1 
THE ONLY MAKER OF 

WOOD SCREWS which are entirely 

U:!-::::'�o�::'��"m, 00t.2.�LA�. lf!!'��J.D April 7 . lIay 12. "1; Jut,. ]9, "92. 
FACTORIES : PROVIDENCE, R. I. LEEDS. ENG

LAND. HAMILTON, ONT. · 
AGENcIES : 

New York. !Ii Chambers St. ChlCRllo. 19 Lake St. 
Baltimore. 14 W. German St. San Francisco. 23Davis St. 
Phi ladelphia, 518 Commerce St. Boston, 36 Pearl St. 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Com pany owns 

Letters-Patent No. 463 . 5�, 

granted to Emile Berliner

November 1 7, 1 89 1 ,  for 

a combined Telegraph and 

Telephone, covering all 

forms o f  Microphone 

T ransmitters or contact 

Telephones. 

J,ieutifi,  !meri,au. 
To THOSE INTENDING BUILDINGr�. 
To insure a perfect and permanent finish on all natural interior woodwork the use of 
the WHEELER PATENT WOOD F I LLER is essential. It leaves the wood pores transparent. 

AN OUTSIDE PAINT that outlasts lead and oil paints, is B R E I N I G ' S  LlTHOGEN S I LI
CATE PAINT, especially adapted for buildings exposed to salt air. 
Architects and owners, in

f�
�el6�:�I�

y!:r
s'i:';�!3:.fg���:: �c":�i1��c�g:,:i��:a'i'l'm��o��� in full, and examine bills 

References-Most of the leading architects throughout the U. S. Sole manufacturers of the above articles. 
TH E BRIDGEPORT WOOD FINISHING CO. ,  New Milford, Conn. 

New York, 240 Pearl Street. Chicago, 2 1 5  E. Lake Street. Boston, 85 Oliver Street. 

PHOTOGRAPHIC 
SIMPLICITY • 

Free! Free! 
T H E  E L A STIC ", I P  (;O.'S 

lIO ew I nven t ion Calendar will he mailed either from Boston, Chicago, or San FranCiSCO, Fit EE, only 
send necessary maIling expense, five 2c. stamps. 

O N LY PRACT I CA L  M AGAZ I N E  CAM ERA.  
S U N A R T ' S  

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

I FEBRUARY 20, 1 897 . 

Nowadays 
no one need go to 
Europe for a watch. 
The best are made 
right here in America 
by the AMERICAN 
WALTHAMWATCH 
COMPANY. 

Two watch move
ments particularly 
recommended
" RIVERSIDE " and 
"R Qr AL." All retail 
jewelers have them. 

The Chicago Gas & Gasoline Engine 
The simplest gas and "asoline 

en"lne on the market. Has no 
equal for absolute, steady speed 

and durability. It Is a dwarf 
in size and & Samson In 
strength. <!atalogue Bent on 
applicati<m. 

MANUFACTURED BY 
J • .  1 .  N O R M A N  (: 0 . . 

48 .. A" South Clinton St., 
OHICA.GO, U.L. 

Is embodied in the Pocket Kodak. 
EASTMAN KODAK CO. 

SU NART FOLD I N G S  P R I E STMAN SAfETY O I L  ENG I N E  
Send for IIInstrated Cata- "A thoroughlll successful COfflmM'cial En-10lO1e-2 cent stamp. gine us/m.g a Safe OU."-Franklln institute ... __ .. 

ROC� H ESTEn . •  N .  Y .  No Extra Insurance, No 
--___________ �_________________________ _ itiIt:::'i::Os��:; N.Fcg.�,;'.\��t 

At 

ALL A�ITHMETICAL 
PROBLEMS 

solved rapidly and accurately 
by the Comptometer. Saves 
6!>per cent oftime and entirely relieves mental ·and ner
vous strain. Adapted to all 
commercial and scientific 
computation. Whydon't you 
get one ? IV rite fur pamphlet. 
FELT " TARRANT MFG. CO . 

52-156 ILLINOIS ST. CHICAGO. 

I p .  Btevel., Watcbea GUUl, Buggies H�,meatl, 

rl C � SeWIng 'l achiDes �8 Pianos Sa{ep,Toola 

4 Scalee or �n varietie. ('I.!ld l000 0therartlclea 
Lids free CBIC.&.GO SeAl •• lo . CbIC:Ig<) 1 1 1 .  

The " R A D I X."  A Camera for $5 
...-/ �"'� 

1'-;, _ ';-:;: }r 
, , ' I � .  
1 1 1 1 1 1  ""'' 'I 'I' 

A photo.,.aphic wonder. Simple. 
instantaneous, eftective. Size of 
plate, 3J4x4JO. Sets without ex-

_ Post.... Ijpeed changed at will. 
� N. Y. Camera Exchange 
� Headquarters for buying, sellinJl, 
- and excbangillll' Cameras or LenI I I I  .. �� sefl. 50% saved on all Cameras. 

Large assortmentsl ways on hand. I?eveloplng, printing. etc. Photo sUPPlies� every descrip
twn at lowest pr1.Ces. lY"' Send 2c. stamp or ba!l1ain list. 
N. Y. CAMERA EXCHAN G E ,  43 Fu lton t . , NEW YORK 

GALVANIZED IRON-APOLLO. 
----------------------------- ----- First-class work of all sorts is done with 

Apol lo. Somc .orts can be well enough 
done with inferior iron. It don't pay. STEEL STAMPS r �A�t"S�A�,'nN,�' ;rE��fr1tRc. Apollo takes less t.ime and saves money. f ' G U RE. & A LPHABE.T S E. T S  AT L O W E.ST PR I C E. S  

AL�'s,,';.FW.��<D SCHWAAB STAMP&.5EAL C� 
SE.NO  f O R  C IR CULAR M I L.VVA U K E. E.  'lN1 S .  

You can't afford to UBe refractory iron. 
Apol lo obeys the tool, and makes no fnss. 

AC E NTS WAN T E D 
Apollo Iron and Steel Company, 

Pittsburgh, Pa. 

to sell the new Plltent V A P O R  LAU N C H .  
�:�����n

If��r��,��� F.n�ine and helm controlled 
Cooker. Steamer (like cut) from bow. Latest Improved and 
and Cullender In which all only 12 to I motor now ready for 
kinds of food can be cook- the market. 18 to 40 ft. launches 
ed, steamed and strained. 2, 3, 5  and 7 h._ p. No licensed en-
No burntnfjt or wasting of gineer or piJot required. Speed 
food. Scalded Iulllds ab- and safety gu.aranteed No <kln. 
80lutely prtlveut'M. Man- I aerous naphtha or gasoline used. 
ufactured of steel and ,.-
ranted in every respect. • Samples free and terri-

A. W. OBERMANN, 

best enamel. and war_ j -' 
tory secured. Address 24 Bond Street, New York. Mnl'i n e  Vapol' Engine Co.,  J er.ey C i ty, N. J .  

MAKE OUR TUBE 
of """FIF"","""rfTY CARBON STEEL 

Because a Tube like this of our Is just as strong as a. Tube like this of 

While WEIGHT I'OR WEIGHT In a Bicycle Our FIFT Y CA RBON Steel will last 80 long 

and TWEN T Y . F I V E  C A RBON Steel wUl last only so lonll . • •  ; • 
NOTE T H E F U L L  I M PORT OF T H E  PARA L L E L L I N E S .  

The comparison which they "raphtcally make Indicates the result of the prolonged Investlll&
tions of the most practical experts of the world. That the tests In our own laboratorv corroborate these results Is merely so much to Its credit : 
t�::cf�seo:�:;'i:t �.::.�.,gfa::l'��s\�.h.��.

th
M'M''t l'L,*,Il{l�

o
IrM�

e trial to have been made In 
The marllin of safety Is greatly Increased by the use of thi s tube. Every bicycle manufacturer 

lIIIould use If; every dealer should Insist on havln" It ; every rider should demand It. 
Send lor nlltalofJ1./£. T H E  P O P E  T U B E  CO. , HARTFORD, CONN .  

and Convenient. Chosen by 
Ni.ne Govemments. Used for 
nearly every purpose. 
P H I E S T M A N  II< CO . . l ncorp·d.  
;; 3 0  !lOUl's" 1 1 1 11 11" . .  I' U I I .A Il E L I' II l A ,  I'A . 

T H E  • • •  
C HARTER GASOLI NE  ENG I N E  � is used for a lmost every 

purpose power is appl ied 
to u nder  the sun ,  and i s  
u nequaled. 

. .. . .  Full particulars by addressing . - CHARTER GAS E N G I N E  CO.  
. . Box 1 48,  Sterl ing.  I I I .  

P OWER ? P OWE R ? ?  POW-ER ! ! !  
�'ifty per cent. Increase at 

no ad dltlonai expense. 
Victor Vapor Engine. 

Emphatically t.he Twentieth 
Century Gas Enlline • 

Send stamp f01" catalogue "A" 
Reliable ajlents wanted. 

THOMAS KANE & CO.  _ Wabash A ve., Chicago. 
This be���:'ln*"e

Sci�:'h�r 
\V E U "" I'Ell � actual horse power 

GAS E NGINE 
for !!I I  .j O.  les8 101 discount for cash. 
:f

u
��s���{::i���'�to��J'I�r,; o�

u
I� 

t berefore we can make thetlirice. Box-
1ra��

r
f��lf�'i,�tG:.._:;���. 0 pounds. 

pr Write for Special Catalogue. 

WE BSTER M ' F ' G C O . ,  
11m West 15th Street. CHICAGO. 

Latest Improved 
ANDERSON AUTOMATIC 

[tUtr £Opltr. 
Copies a letter In 1� seconds 
Qulckest-Simplest-Best. r:r- Agents Wanted. 

ANDERSON 
COPY I N G  MAC H I N E  CO. 

1 73 W. Broadway, New York 

E et'd G lass ' Brooke, Moulds, Expert Making New 1 863. , Articles. Removed« Barclay St., N. Y. 

J E SS O P 'S S T E E LTHB(E1\RY F O R  T O O L S .  S AW S  ( TC 
W"! J E S SO P  & S O N S  t: Q  91 J O H N  ST N E VI"  Y O R K  

(bt Study of 
S(itn(t .. 

Is f .. sclnatlng to all those who engage In it. All 
students are naturally enthusiastic on the sub
ject, aDd eagerly read whatever literature con
cernln" It that they can secure. In the 

Sdtntifit Jlmtritan 
they have an up-to-date Library and BOOk ot 
Reference on all scientitlc subjects. It Is a week
ly publication devoted to the Interests of sclen
ti8t8. engineers. mechaniCS, electrICians, manu .. 
facturet8, Inventors, chemists, students, etc., and 
contains educational information even for those 
who are far advanced in the various sciences. 
No other publication in the world gives so much 
authentic Information for all classes. It Is the 
world's standard authority on all matters per
taining to science. 13.00 yearly. '1.00 half yearly, 
'1.00 for four months. II:Jr Send Check. Draft, 
Postal Ord<1", or Express Monell Orde,· to 

PRINTING INKS 
The SCIENTIFIC AMERICAN I s  printed with CHAS. 

ENEU JOHNSON &; CO.'S INK, Tenth and Lombar4 
Sts.. Philadelphia, and 47 Rose St., opp. Duane. New York 
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