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NEW YORK, SATURDAY, FEBRUARY 11 , 1899, 

OUR FIRST AND LAST SIXTEEN -INCH COAST
DEFENSE GUN. 

According to recent dispatches from Washi n�ton, 
the work of completing' the first and probably the last 
" monster" gun to be bu i l t  in this country is proceed· 
ing satisfactorily, if somewhat slowly. The new plant 
which it was necessary to install at Watervliet Arsenal 
to accommodate the great size of the gun has been 
completed , the forgings are delivered, and, if nothing 
goes wrong, the firing tests will take place in  October 
of the pI'esent year. 

By the time :.! is completed the new weapon wil l  
have afforded st roag evidenee of the fact that the 
fabrication of heavy ordnance is extremely slow and 
laborious; for several years will have elapsed between 
the date of its authorization by Congress and its com
pletion. It will also demonstrate, i n  comparison with 
heavy guns of the latest type, that i n  the few years 
sirice it  was commenced the 1I1anufacture of ord nance 
has advanced with such rapid strides as to render it, 
by comparison, an inferior weapon-slow in its rate 
of fire, of low velocity, and greatly inferior in the pro· 
portion of its energy to its weight. 

For which reasons we shall not build any more 16· 
inch, 125-ton guns. 

The idea of builtli ng this h uge gun was conceived in 
the days of hooped guns, sl l loking powder and low ve· 
locities, when 2,000 feet pel' second was the standard 
velocity for the best ordllance of the day. At that 
time the heaviest and IUOSt powerful weapon in service 
was the 110��·ton g'un of the Brit ish navy, of the kind 
mounted 011 the "B"lIbow" and "Sanspareil," which 
fired al l I,SOO-pound projecti le with 2,087 foot-seconds 
velocity and 54,390 foot· tons energy, the penetration 
being 38 i nches of iron at the muzzle and 26'5 inches at 
a distance of two m iles. These huge guns were out of 
favor with the British authorities for several reasons, 
the chief of w h ich was that the earliest of them showed 
longir.ud inal weakness. Although this was cOl'I'ected 
in the latel' weapons, no more of the pattern were 
built. 

The good results which were obtai ned with our own 
hooped guns, and the desi re to mount a few weapons of 
extraordinary power to comlIland 0111' most important 
channels, led to the authorization of the present 
weapon .  It is  of the hooped pattern, and there is not 
a question that the improvement i n  matedals and man
ufacture which has taken place in the fifteen years 
since the big English guns were built, will result in the 
new 16-inch weapon possessing ample strength and 
d urabil ity in every particular. 

The finished gun wil l  be 5 feet in outside diameter at 
the breech and 2 feet 3 inches at the m uzzle. Its total 
lengtl"! will be a few inches u nder 50 feet. The powder 
cham bel' will be 18 i nches in diameter by 9 feet in length 
and wi ll  hold for a full charge over half a ton of brown 
powder. The projectile will weigh 2,370 pounds. It 
will leave the muzzle with a velocity of 2,000 feet per 
second, and at this velocity the flying mass will have a 
stri king energ-y of 64,084 foot· tons, or sufficient to l ift 
sixty-four of the biggest freight locomotives 10 feet in 
the ail'. At the muzz le the shell  would pu nch a 16-inch 
hole through an iron plate over a yard in thickness and 
at two mi les distance it  would pass through a 27�-inch 
plate. 

In spite of its great power, however, we shall prob
ably never build anothel' of its kind, for while it is the 
most effective weapon of the type i n  favol' eight or t.en 
years ago, it does not compare in efficiency with ord
nance of the modern type, as the following consider
atious will show. T he test of the efficiency of an armor
piel'cing gun is (other things being eqnal) the ratio of 
its penetration to i ts weight. Of two guus, if one will 
shoot through the 18·inch belt of a ship and the other 
will penetrate only 16 inches, the former gun is worth 
half a dozen of the latter ; for the one shot that finds 
its way into the engine room will cri pple the ship, 
where the half-dozen partial penetrations would leave 
her free to continue the fight. Again, if two heavy 
guns, each capable of penetrating: 18 inches of armor, 
weighed respectively 30 and 60 tons, the first would be 
a va�tly more efficient weapon, for two of the lighter 
type could be mounted on a ship to one of the heavier 
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or in the case of coast defenses two of the former could 
be employed for the cost of one of the latter. 

Applying this to the 16-inch gun, we find from the 
accompanying table that it  ranks far below the latest 
guns in efficiency ; for although its total energy is about 
33 vel' cent greatel' than that of our proposed 12-inch 
navy gun, its penetration is about 20 per cent less, 
while its energy per ton of gUll is over 40 per cent be· 
low that of the English gun. Moreover, at the rate of 
$1,000 per ton: the 16-inch weapon will cost $125,000, 
as against $55,000 for our new navy weapon. Hence 
we see that as between the Hi-inch and 12·inch guns 
for a given appropriation we can, by bui lding the 
Sill al l el' weapons, secure over twice as many guns, of 
much greater penetration and efficiency. 
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e, s. COMt Defense III-in., , . , ' .' 125 50 2,370 2,000 &UIH 39 0 513 
English Wire-wound Navy 120m .. . 50 341'4 850 2,750 44,1;73,45 9 b86 
Proposed U. S, Navl12-m, . . • • . .  , 55 50 850 a,uou 48,000 148 8 8j'3 

In respect of rapidity of fire, the superiol'ity of the 
12-inch guns is even yet more marked. If the big wea
pon deli vers a shell once in every five min utes, it wi l l  
be doing good work ; whereas, the 12-inch weapon, with 
i ts new Weling breech-mechanism, will be capable of 
firing a shell every minute or m i n ute and a quarter, 
W hen we bear in mind the great speed of modern bat
tleships and the short time they would be within close 
range in passing a fortification, the slowness of fire of 
the big gun wil l  rob it of 75 p!'r cent of its value. 

It should, of course, be remembered in the above 
discussion that a new 16 inch gun would be built to use 
smokeless powder with its high velocities, and that its 
energy would be inCl'eased in proportion. But such 
an increase is not necessary-we have i n  the present 
guns all we ne!'d-and the objection of slowness of 
fire, unwieldiness aud cost would still remain. 

.. '"'" 

THE WATER SUPPLY OF THE PANAMA CANAL. 
I n  the planning of a great ship canal like the one 

now building at Panama, or that proposed at Nica
ragua, in which an elevated "divide " is surmounted 
by means of a series of locks, the fundamental problem 
to be solved is that of securing a sufficient and penna
nent supply of water at the summ it  level to com pen· 
sate for losses due to the intermittent flow of water 
from the higher to the lower levels, which occurs when
ever a vessel passes through the locks. In addition to 
the loss due to lockages, there is a steady diminution 
of the water in the canal as the result of evaporation 
and of seepage through the material in which the 
canal is built. Now, while all  the other problems of 
canal construction are of a kind which, given time and 
money, the engineer can ultimately overcome, this 
question of water supply is one which is absolutely de
termined by the natural conditions of the locality.' In 
other words, if there is not available a watershed 
whose ann ual rainfall will provide the necessary sup' 
ply, the canal can never be built. 

In our article of last week on the Panama Canal, we 
showed how the floods of the Chagres al'e to be stored 
in two great resel'voirs with a com bined capacity of 
66,OUO,000,000 gallons, and that this turbulent river, 
which threatened to be the worst enemy of the under
taking, has, by skillful engineering, been turned into 
its best friend, a part of its flood waters being con· 
verted iuto a navigab le lake, lyin� along 13 miles of 
the route of the canal, and a part being stored in a great 
reservoir far up the river, which provides ample sup 
ply for the canal d uring the season of drought. 

For nine months of the year the natural flow of the 
Chagres River is sufficient to feed the canal and meet 
the lossf's due to evapora tion, seepage and lockage ; 
but duriug the dry season, which lasts fl'om jan uary 
15 to April 15, there will be a deficit, which llIust be 
llIad!' up by drawing upon the water impounded with
in  the Al haj uela reservoir, above referred to. The 
amount of water used by the locks, assuming 24 pas· 
sages per day as a maximum and a mean of 15, wil l  be, 
after allowing a liberal margin, 319,674,256 United States 
gallons per day. Addin� to this the waste and loss of 
various kinds, the total daily use would be 528,388,000 
gallons, whieh for three months, or 90 days, would 
equal 47,555,000,000 gallons. Now, the mean discharge 
of the Chagres during this period is 34,345,000,000 gal
lons. The deficit is, therefore, 13,210.000,000 gallons. To 
meet this there is stored in the Alhajuela reservoi r 
a reserve of 35,000,000,000 gallons, which would carry 
the canal through a dry season lasting for over 
half a year, or through a drought the like of which is 
not written in the history or told in the traditions of 
the Isthmus. 

With a view to making it possible to add at any time 
to the capacity of the dam, the structure was given a 
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sufficient margin of stability to permit of the height 
of the crest being raised ten feet above its present 
level. This would increase the storage by 23,800,000,000 
gallons, and give a total reserve of 58,800, 000,000 gallons 
to meet a deficit of 13,�09,680,000 gallons. Should a fur
ther margin be deellled necessary, that part of the flood 
waters of the Chagres which, i n  the present scheme, 
will flow thl'ough the weirs, could be impounded in 
various smaller up-strealll reservoirs, as is now done in 
the Croton River watershed, in  connection with the 
water supply of New York city. 

.. '.-" 

EXPLORATIONS IN ICELAND, 
Mr. T. Thoroddseu has co mpleted the exploration of 

Iceland, to which he has given np his vacations for the 
past fifteen years. He will now write a full account of 
the results of h is labors, which will be published with 
his map of Iceland. '.rhe New York Sun of recent 
date published a resume of his labors. For years his  
articles 011 Iceland have been in great demand, and he 
is regarded as an authority on the inner parts of Ice· 
land. In the fifteen years which he has spent ex
ploring Iceland he has visited every nook and corner. 
found hundreds of lava fields and glaciers, and traced 
all the indentations of the coast l ine, and in valleys 
scooped out of tough basalt has discovered deep lakes, 
one of the lakes beiug 100 feet above the sea level, 
and its bottom is 275 feet belo w the level of the ocean. 
In the fifteen years he has traveled over 8,000 miles 
among the sandy level wastes. It is not surprising 
t.hat the exploration of inner Iceland has been left 
so long, as the field was so small and far away. that 
explorers thought they l lIight win greater laurels in 
other parts of the world in which the public was llIore 
deeply interested. T l'avel in Iceland is particlllal'ly 
difficult, owing to the fact that large areas of lava __ 
strewn land are destitute of verdut'e and Mr. TiJorodd 
sen has often been compelled to carry fodder for his 
horses for many days at a time. T here are no roads 
and the summer season, which is the only time when 
travel is possible, is short. He has discovered scores of 
crater lakes scattered all through the interior. Many 
craters that help to covel' the surface of Iceland with 
lava have become the receptacles for the drainage fl'om 
the mountains. 'Ve are al l fami liar with photographs 
of the moon showing the parched expanse of rock pitted 
deeply with great nUl lJbel-s of craters. The Iceland ex 
plorer thinks that the country around Vatna jokul  
would be a terrestrial counterpart of  the surface of  the 
moon were it not for the atmosphere and the water of 
greenish tinge that fills two-thirds of the yawning 
cavities. 

• I •• • 
HONOLULU'S GREAT MUSEUM, 

In the Bishop Museum of Honolulu, the history 0 
Hawaii is spread out as on a printed page. The N<:!w 
York Tribune recently had an interesting account of 
the m useum. Funds were needed for the l ibrary of 
the Historical Society at one time, and an exhibit of 
Honolulu's antiqllities was suggested as a means of 
raising money. Mrs. Bishop, who is descended from a 
long line of native kings, and Queen Emma showed 
the relics that they possessed. Others also contributed 
and for the first time these various small coll ections 
were seen together; the effect was a surprise to every 
one interested in sueh matters. So much interest was 
taken in the exhi bition that it was decided to kf'ep 
the objects all together and the collection grew rapidly. 

Mrs. Bishop endowed the museum with property 
which y ielded $86,649 last year. '.rhe museum is in a 
western suburb of Houol ulu. The idea was to exhi bit 
and preserve the rel ics of Mrs. Bishop's people and 
the kindred races of the Pacific Oeean. The most in
teresting thing in  the museum to any one not a 
specialist is easily the great collection of "kahi lis," 
Before the revolution there were 105 in the m useum, 
and since that time the number has been augmented. 
The " kahili " is the glorified descendant of the com
mon fly brush, and but few great ones remain out
side of the museum. Only royalty is entitled to the 
extraordinary insignia of the •• ka'lili. " 

These affairs are carried before royalty or left to 
mark its tom b and per'ish by the weather. Some of them 
are gorgeously shaped like enormous bottle brushes, 
the feathers being splendid p lullJage of all kinds of 
birds and the long wooden handles embelli shed with 
i vory, mother-of-pearl, and costly woods, and occasion
al ly a shark or hUl lJan tooth to give interest. 

In the sallJe room with the " kahi l is" the other 
relics of Hawaiian royalty, the " ahullas," or feather 
cloaks and capes, are kept. These al'e truly wonder
ful  affairs made from feathers of the mamo bird, now 
said to be extinct, or from the small tuft of feathf'rs 
found beneath the wings of the 00 bird. The collec
tion of enough feathers to make one of the Illagnifi
cent cloaks often took many years. Only pre-eminent 
chiefs were entItled to wear the gorgeous mantles of 
golden feathers, and the appearance of the sable war
riors when clad in these was regal. 

The helmets which covered the heads of the ancient 
warriors are extremely interestiug, resembling the 
Roman helmets and the Greek headdress, Most of 
them are covered with canary and red feathers which 
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were the favorite form of ornamentation in Hawaii. l rain

· 
of the Charentes, with its varied facies of cephal

There are weapons edged with sharks' teeth, whi\Jh opods, oolites, and coral reef, and the Cretaceous cliffs 
went with these feathered marks of state, and hand with their rudistids; to the basin of Bordeaux, where a 
daggers, which were fashioned at the time the first section from the beds of the Middle Eocene to 
voyagers came to the island. In the museum there is the Miocene is to be studied; to several Tertiary 
also a collection [of Hawaiian birds, containing many basins of the Rhone, and Mesozoic and Tertiary 
choice specimens, not a few of which are now extinct. areas of the Lower Alps ; to the Alps of the Dauphiny 
The museum also includes many specimens of mats, and Mont Blanc for the study of folds ; to the High 
native Hawaiian cloth beaten from the inner bark of Alps near Mont Pelvoux to exami ne metamorphic 
the paper mulberry tree, wooden bowl� and dishes, schists and gneiss, granite massives with syenites, dia
some of them being nine feet in circumference, nets, bases and lamprophyres, coal with eruptions of ortho
hooks, native sleds, weapons. etc. phyres, other sedimentary and eruptive rocks, and 

Very few of the images of the Hawaiian gods remain numbers of tectonic problems ; to Mont Ventoux and 
il'l. Hawaii. Most of them were taken away to AllIeri- Mont Lure for overthrusts and uIlconformities . among 
can and European museums. There are a few, how- Upper Cretaceous, Eocene, and Oligocene strata, and 
ever, in the Bishop Museum, and an effort is being for fluvio-glacial terraces ; to Lower Provence for 
made to buy back as many as possible. The coHec- lacustrine Cretaceous and other formations: to the re
tiolls from Fiji, Society and Solomon Islands are very gion of the Montagne Noire, where fossiliferous and 
interesting. The art gallery is not particularly notable. metamorphosed paleozoic strata, and fossil-bearing 
'1'he Bishop Museum is destined in time to become one lower Jurassic and Tertiary beds are to be studied; 
of the most noteworthy institutions i n  the world. It and, finally, two excursions to the Pyrenees, one of 
is not likely that any similar collection will be founded which will  be for the purpose of studying the eruptive 
in any of the other Polynesian islands for many years. rocks near Lake Lherz and the granites and their con
Meanwhile the museum is col lecting and preset ·ving ob- tact phenomena in the upper valley of the Orillge, and 
jects that are of priceless val ue in throwing light upon the othe r to examine the sedimentary areas of Cor
the history and evolution of a. most interesting people. bieres, Haute Garonne, Lourdes, etc., comprising Juras-

• I. I • sic, Cretaceous, and Eocene rocks, giving numerous 
THE EIGHTH INTERNATIONAL GEOLOGICAL CONGRESS, fossiliferous exposures, including the numlIlulitic beds. 

PARIS, 1900. Later in the year another circular will he issued giv-
'I.'he Seventh International Geological Congress, at ing more detailed information about the excursions 

its meeting on September 3, 1897, decided to accept and membership in them. 
the iuvitation of the geologists of France to hold t.he • I • I • 
eighth congress in Pa.ris in 1900. The French geolo- A NEW POWER IN PHOTOGRAPHY. 

gists have formed a comlIlittee of organization, con- Just when to stop the development of the photo
sisting of sixty of their number, and have just issued graphic negative on a gelatino-bromide plate has 
the first circular of information regarding the congress, always been more or less of a problem even to the 
and they present a very attractive programme. The expert ; and as over is more easily corrected than 
officers of the committee are : President, Albert under development, it has been the practice, when i n  
Gaudry ; vice-presidents, A .  Michel-Levy and Marcel doubt, t o  carry it beyond what was known t o  b e  neces
Bertrand ; secretaries, Charles Barrois, Cayeux, Leon sary, trusting to reduction to bring the image back to 
Bertrand, Thevenin and Thomas ; tl·easurer, L. Carez. the required density. 

The sessions of the congress will begin on the 16th For this purpose various methods or reducing agents 
and close on the 28th of August, 1900. The length of have been employed, but hitherto they have all had 
the meeting will allow members of the congress time one fault in common--·the altering of the values, tonal
to visit the .. Exposition U niverselle," to study the ity, or gradation, the most important feature of a nega
geological museums in the c ity, and take part in the tive. This they do in consequence of the fact, hitherto 
geological excursions offered in the v icinity of Paris. supposed to be unaltemble, that reduction goes on 
The sessions will  take place in one of the buildings of equally all  over the plate, as much being removed from 
the Exposition, and those members of the congress the delicate detail. in what will  be the shadows, as 
who desire to exhibit geological maps, sections, photo- from the denser deposit of the half-lights and lights, 
graphs, and specimens are asked to apply to the com- resulting in negatives that give prints of the white and 
missioner of their own country, who will  reserve for black or " soot and whitewash " variety. 
them a place in the proper class. Recently, however, the brothers Lurniere, to whom 

The cOIllmittee of organization will  strive to show photography is already much indebted, have given to 
the geology of the whole of France to the members of photographers a new power in the shape of ammonium 
the congress ; but to avoid too great crowds and to persulphate, a solution of which has the property of 
faci l itate as far as possible the studies of specialists, it attacking only, or at least first, the higher and half 
has been decided to organize a large number of simul- lights without touching the weaker deposits in the 
taneous excursions, which will take place before, dur- shadows, thus enabling them to reduce contrasts and 
ing", and after the business sessions. The excursions secure such values or gradation as they Illay desire. 
will be of two kinds ; the general, open to the greatest It wil l  be evident that with one of the older reducing 
possible number of members ; and the special, reserved agents that reduce equally all over the plate, and the 
for specialists and limited in numbers to twenty par- new agent which acts only on the denser parts of the 
ticipants each. The full itinerary of the excursions image, the photographer may with confidence develop 
has not yet been published, but a prelilllinary skeleton to any degree of opacity, knowing that he has the 
can be given now which will show what rich treats are power, by reduction, to produce any degree of grada
in store for those who can avail themselves of the op- tion that he may desire. 
port unities offered. Hardly less of a problem, especially to beginners, has 

Three genet·al excursions are planned: A series of been how to secure correct exposure; and, according 
short ones among the celebrated fossil localities of the to at least one expert, the solution is to be found in 
Tertiary basin of Paris, which will take place during ammonium persulphate. It is well known that over
the sessions of the congress ; one of ten days into Bou- exposure tends to flatness. The negatives Illay have 
lonnais and Normandy for the study of the cliffs of the all necessary detail. but the lights and half-lights are 
Manche River and the classic fossiliferous beds of the so translucent as to give only weak, flat prints. If, 
Cretaceous and Jurassic from Boulogne to Caen ; however, ammonium persulphate in conj unction with 
another of ten days for the comparative study, from a bromide be' added to the ordinary developing solu
the standpoint of physical geography as well as of tion, any degree of contrast may be obtained, even to 
geology, of the three great volcanic regions of the simple white and black, the degree being in propor
massive of central France. The complete chronology tion to tht> quantity of persulphate added. For this 
of eruptions from the Miocene up to the end of the purpose W. B. Bolton recommends a solution of am
Quaternary will be displayed, and the excursion will monium persulphate 25 grains and amllloniulll bro
then be continued through the Causses of the Lozi'lre, mide 5 grains in one ounce of water, and a few drops 
and the gorge of the Tarn to the mountain of Aigoual. added to the developer. The action will be slower, 
Nineteen special excursions are proposed, varying in and the degree of contrast greater, in proportion to 
length from four to t welve days. They and the spe- the quantity of solution added ; but a few experiments 
cial object of each are as follows : To the Ardennes for will show just what that quantity should be for any 
the stratigraphic study of the Cambrian and the De- reasonable amount of over-exposure. 
vonian ; to Picardy for Cretaceous phosphates and It may be well to add that the new reducer is not the 
Quaternary clays ; to Brittany to see the metalllorphism acid or hydrogen-sulphate, NH.HSO., sometimes called 
of fossiliferous paleozoic strata under the influence of the persulphate. but the true persulphate, N H.SO., 
intrusive granites ; to Mayenne for the study of the said to be produced by electrolysis from the hydrogen
section of the basin of Laval and the crystalline rocks sulphate, thus NH.HSO. = NH.SO. + H, the atom of 
of the Collvrons;  to the Cher and the Sarthe valleys hydrogen being eliminated and the persalt formed at 
for Upper Cretaceous strata; to Pont Levoy and Man- the negative ·electrode. 
thelon, to visit the celebrated fossiliferous localities of 
the shell marls of Touraine; to the Liassic and Per
mian regions of Morvan, with their associated eruptive 
rocks; to the coal lllines of ComJIlentry and Decaze
ville; to the massive of Mont Dore and the chain of 
the Puys and Lilllagne, for the study of the volcanic 
craters in the vicinity of Clermont, the succession of 
eruptions of Mont Dore, and the peperites, basalts, 
and phonolites of the Limagne; to the Jurassic ter-

. " .. 
COLONIES OF THE WORLD. 

•• The Colonies, Protectorates, and Dependencies of 
the World, their Area, Population, Revenues, and 
Commerce, and the Share of the Mother Country in 
their Commerce," is the title of a publication just 
issued by the Treasury Bureau of Statistics. The 
colonies, protectorates. and dependencies of the world 
number 126. They oc('upy two-fifths of the land sur-

face of the globe, and their population is one-third of 
the entire people of the earth. Their total imports 
average $1,500, 000,000 worth of goods annually, and of 
this vast sum more than 40 per cent is purchased from 
the respective mother countries. Of their exports, 
which considerably exceed their imports, 40 per cent 
go to the respective mother countrie". Large sums 
are annually expended in the construction of roads, 
canals, rail ways, telegraphs, postal service. schools, 
etc. , but in most cases the present annual expenditures 
are produced by local revenues or are represented b y  
local obligations. T h e  revenues o f  t h e  British colonies 
in 1897 were £ 151,000,000, and their expenditu�es £149,-
000,000. While the public debt in the more important 
and active of these communities aggregates a large 
sum, it is represented by canals, railways, public high
ways, harbors, Irrigation and other public improve
ments intended to stimulate commerce and produc
tion, the rail ways in operation in the British colonies 
alone aggregating 55,000 miles. 

Of the 126 colonies, protectorates, dependencies, and 
" spheres of influence " which make up the total list, 
two·fifths belong to Great Britain,  their area (including 
the native feudatory states of India) being one-half of 
the grand total of colonial territory, and their popula
tion considerably more than one-half the grand total 
of colonial population. France is next in order in 
number, area, and population of colonies, etc. , though 
the area controlled by France is but about one-third 
that of Great Britain, and the population of her 
colonies less than one-sixth of those of Great Britain. 
Commerce between the successful colonies and their 
mother countries is in nearly,,".:�' cases placed upon 
practically the same basis as that with other countries, 
goods from the home countries receiving in the vast 
majority of cases no advantages ovel· those from other 
countries in i m port duties and other exactions of this 
character. In the more prosperous and progressive 
colonies the percentage of importations from the 
mother countl·ies grows somewhat less as the business 
and prosperity increase. The chief British colonies in 
North America (Canada and N ewfoundland), which in 
11:l71 took 50 per cent of their i mportations from the 
home country, took in 1896 less than 30 per cent from 
Great Bdtain ; those of South Africa (Cape Colony 
and Natal), which in 1871 took 83 per cent from the 
home country, took but 71 per cent in 1896 ; those of 
Australia and the adjacent islands, which in 1876 took 
48 per cent from the home country, in 1896 took but 40 
per cent. The French colonies now take from the 
home country about 42 per cent of their total imports, 
while the British colonies obtain about 40 per cent of 
their total i mports from the home country. The 
tables show: 

1. The colonies, protectorates, dependencies and 
.. spheres of influence " of various countries of the 
world having possessions of this character, with area, 
population and number of colonies in each case. 

2. The British colonies, protectorates, dependencies, 
etc. , with area, population, revenue, expenditure, i n
debtedness, shipping and railways, also the imports 
and exports and the share of the home government 
therein. 

3. The commerce of the British colonies and the 
share of the United Kingdom therein, at twenty-five 
one-year intervals from 1871 to 1896. 

4. French colonies, protectorates and dependencies, 
showing their area, population, location and date of 
acq uisition. 

o. Commerce of the principal French colonies, with 
the share of France i n  the same at the latest attaina
ble dates. 

6. The German colonies, protectorat.es, and depend
encies, with area, populat.ion, location, date of acquisi
tion, and form of government. 

7. Netherlands colonies and dependencies, showing 
location, area, population, etc. 

8. Portnguese colonies and dependenCies, showing 
area, population, ana general location . 

9. Colonies, protectorates, dependencies, etc. , of other 
countries, with area, population, etc. 

10. Condition of each colony separately stated, sho w
ing its location, area, popUlation, revenues, expendi
tures, imports, exports, and method of government, 
with additional data regarding roads, telegraphs, rail
ways, and postal service, where practicable. 

Colonies. dependencies and protectorates of the 
world, showing area and population of the colonial 
pos"essions, protectorates, dependencies and "sphere 
of influence " of each country: 

Countries. 
Number 

of Colonies. 
United Kingdom... 48 
France.............. 32 
Germany............ 8 
Netberlands . . . . . .• 3 
Portugal.. ... . . • . . .• 9 
Spain........... .... . 3 
Italy. . . . .• . . . .... 2 
AUAtria-Hungary.... 2 
Denmark . . . . • . . . . .. 3 
Russia.... . . . . . . • . .  3 
'l'urkey........... .•. 4 
Chma............... 5 
United Statea*...... 4 

Area 
(Sq. Miles.) 

11,250.412 
3.617.327 
1,020,070 

802.863 801.060 
245.877 
104,000 
23,262 86,614 

255,550 
564,500 

2,881.560 
168,287 

Popnlation. 

344,059,122 
52,642,930 
10,600,000 
38,911,744 

9,216,707 
256,000 
650,000 1,568,092 
114,229 

5,684,000 1i,489,OOO 
16.6RO,OOO 
10,177,000 

Total. . . . . . . . .... 126 21,821,382 503,048,824 
* Subject to ratification of treaty. 
Note.-United Kingdom includes Injjan Feudatory States; Russia in_ 

cludes Finland. 

© 1899 SCIENTIFIC AMERICAN, INC.



l,itutift, jmtti'Ju. l FEBRUARY I I, 1899. 
-----�=-����������====��������������������== 
A PNEUliiAI1CALLY OPERATED RAILWAY-BAND-BOX' l rotates a disk upon which the da.ys of the week are 

The sand- boxes of most rai lway-trains usually have inscribed, the position of each day-space relative to a 
their bottoms provided with slides, by means of which stational'y pointer determining the ante or post me
the sand may be d i scharged or cut off_ Often it hap- ridian of that day_ The hub, m, of the wheel, J, is 
pens tha.t a pebble  prevents the slide's closing, for loose on a hollow, vertical stud, n. At its upper end 
which reason the supply of sand will  run out. In a the stud carries a bevel-gear, p, wh ich rotates the uni
device patented by James R. Donley and Halsey B. versal ly adjustable earth-globe, P, and the moon-globe, 
Philbrick, of Hartford, Conn .. this objection is over- M. The earth-globe is maintained at a proper inclina

come by discharging the sand through the medium of tion to the plane of its orbit by means of the arm, Q, 
an air-blast_ attached to the projecting axis of the earth-globe and 

Fig_ 1 is a view of a locomotive sand-box with parts by means of the stud, w, and arm, R. The arm, Q, 
broken away to show the construction_ Fig. 2 is a and its stud, w, constitute a crank which is driven 
horizontal section of the box shown in Fig. 1. Fig. 3 from the pivot post, C, by means of a sprocket-chai n 
is a front elevation of the sand-box applied to a car- geared to a sleeve, V, loose on the pivot-post_ 
body. The box, shown in Fig_ 1, is designed for nse In operation, the clock will rotate once in a year, and 

A PNEUMATIC RAILWAY-BAND-BOX. 

upon locomotive engines. From the interior of the 
box, two discharge-pi pes lead, by means of which sand 
may be conveyed to the track when the air-blast is in  
operation_ To insure the  col lect.ion of  a large quantity 
of sand by the discharge-pi pes, the upper ends of the 
pipes are provided with funnels. The air-blast pipe, 
as indicated in Fig. 2, cOQsists of a straight section 
communicating with two circular sections, each of 
which surrounds a discharge-pipe_ The circular sec
tions are provided with apertures in their under sides, 
for the escape of air_ 

When air is forced into the box, the sand will be 
driven up again st the cover, and will be maintained in 
this position so long as the air is turned on_ When 
the blast is cut off, the sand drops and enters the 
funnels of the discharge-pipes, and is conducted to the 
tracks_ 

The box shown in Fig_ 3 is designed for use on rail
way-cars, and differs from the locomotive-box ill hav
ing but one discharge-pipe, the air-pipe being in this 
instance provided with a single, perforated section 
surrounding the pipe. 

In ol'der to prevent the entrance of sand into the 
funnel, while the sand-supply is being replenished, an 
auxiliary cap is provided. wh ich, when not in use, is 
secured to the outside of the box (Fig. 3)_ In refilling 
the box the auxiliary cap is placed over the discharge
funnel, and thus prevents the escape of sand. 

• ,.1 .. 
AN AUTOMATIC TELLURION. 

An ingenious tellurion has been devised by Charles 
J. Boeh m, of 409 Seventh Street, Milwaukee, Wis_, by 
means of which all the phenomena of the earth and 
moon's revol ution about the sun Illay be represented_ 

- The tellurion is provided with a base upon which are 
inscribed in concentric circles the signs of the zodiac, 
the seasons, the months of the year, and the numeri
cal order of days in each month. Upon the base a 
smal ler, stationary, peripherally-toothed plate is 
mounted, which carries on a pivot-post a globe repre
senting the sun, and a rotary clock 

the pointer on the plate, G, will mark the days of each 
month, the months themselves, the seasons, and signs 
of the zodiac. At the same time the moon and earth 
globes will revolve around the sun-globe and I'Otate on 
their own axes, the moon's revolution and rotation be
ing accomplished in a lunar month_ 'fhe clock and 
co{}perating gears can be set forward or back to correct 
time ; or the clock can be dispensed with and the en
tire apparatus operated by hand_ 

An Electrically Operated Stage. 

Modern science has entered almost evel'y walk of 
life, and one of the rarest exceptions which we could 
name is the stage. With one or two reservations, we 
can say that in the United States the modern stage 
does not exist, and with two or three examples in Eng
land the same is the case. Germany is the great cen
ter of modern stage equipments. The splendid stage 
at Vienna is marvelous and makes the archaic stages 
which we use in this country appear actually disgrace
ful. We have used electrieity for almost e\'ery pur
pose, but we have yet to learn of its use in the United 
States for anything but obtai ning " effects, " and 
it has remained for us to learn the lesson from 
the Drury Lane Theater, London, where a new elec
trical installation has j ust been constructed by Mr_ 
Edwin 0_ Sachs, the well-known theatrical architect 
and expert, whose importa n t  monographs upon thea
ters and opera houses and stage mechanism are the 
most valuable contributions which have ever been 
made to the literature of the subject. With the ex
ception of one great theater, the Auditorium, at 
Chicago, we do not know of any theater in the United 
States where manual power is not used in the raising 
or lowering of the bridges or in shifting the scenes. It 
may be said that a " bridge "in stage parlance is a 
section of the theater stage directly in front of the 
proscenium which can be raised or lowered at will. 
These sections are usually long and narrow and they 
can be raised or lowered so as to produce mountains 
or a deep. cave, when masked with the appropriate 
scenery and properties. In the present instance the 
stage is divided into six bridges which al'e each 40 feet 
long and 6 feet 9 inches wide, with an 8 inch flap in 
between. The electrically operated bridges may be 
moved vertically to a height of 12 feet above the stage 
level or 8 feet below it. The two rear sections can 
only move vertically, but the others can also be moved 
in a sloping direction to produce certain effects. The 
third and fourth bridges from the front· are sti ll 
operated hydraulically, so that it will be possible to 
compare electricity and hydraulics in actual com peti
tion_ A considerable section of the stage occupied 
by one of the bridges is carried by two light steel 
arched latticed girders which are well braced together 
so as to form a rigid structure. Of course, the weight 
of the platform and girders is considerable, but they 
are counterweighted at the side walls of the stage pro
per and are raised and lowered by the mechanism 
somewhat similar to that used in sidewalk elevators. 
At the center of each electrically operated bridge and 
directly underneath it on the floor of the cellar is an 
independent 7� horse power Illotor which actuates 
winding drums upon which are wound the steel wire 
ropes, which pass over guide pulleys and are connected 

to the legs at the four corners. The speed obtained 
by working these cables is 16 feet pel' minute_ In the 
event of a breakage of one of the ropes, safety catches 
have been pl'Ovided and gear has been installed so as 
to make the bridges stational'y at certain points. One 
man at the switchboard could manipulate all of the 
bridges at once if neces�ary_ 

We hope, now that a practical example of the use 
of electricity in the manipulation of the stage has been 
effected, that attention will next be devoted to the 
raising and lowering of the drop scenes and borders. 
It does not seem possi ble that, at the close of the 
nineteenth century, the heavy drop scenes, border 
lights, and other considerable weights should have to 
be raised and lowered by manual power, and anYOlle 
who may be invited to visit the stage of the Opera 
House in New York can see men climb to the top of 
the second fly gallery and catch hold of a gronp of 
ropes which control a drop scene, swing off from the 
gallery and descend, their weight gradually raising the 
enormous drop scene. Even the great curtains are 
manipulated by man ual power_ Of COlll-se, in general, 
the crude appliances are less liable to break down at 
the critical moment than when complicated Illachinery 
is used; at the sallie time, if machinery is properly 
installed and inspected, there should be no difficulty on 
this score_ 

• •• • 
AN IMPROVEMENT IN CUTTER-STOCKS. 

A patent was recently gmntt'd to Amos W. Terrell, 
of Patchogne, Long Island, N_ Y. , for a simple bit
stock which. can be conveniently secured to the heads 
of a machine. 

Fig_ 1 shows the invention practically applied, and 
Fig. 2 is a perspective view of a bit used in connection 
with the stock. 

The body of the bit-stock is formed with a foot and 
with a head, connected by a shank, The shank and 
the adjacent portion of the head are threaded to receive 
a jam-nut_ A circular bore formed with two longi
tudinal grooves extends through the body from end to 
end_ In the head a longitudinal slot i8 made, and 
opposite the slot the head is provided with a set screw, 
by means of which the bit is held in place. 

Referring to Fig_ 2, it will be observed that the bit 
comprises a blade and a shank extending at right 
angles to each other. The shank of the bit corresponds 
in cross-section with the bore, and, after having been 

TERRELL'S IKPROVEMENT IN CUTTER-STOCKS. 

inserted in the stock, is securely held by the set screw, 
with the blade extending through the head-slot. 

The stock is attached to the cutter-h ead of the cylin
der of the machine by means of the foot and the con
necting shank, the cutter-head having suitable open
ings prepared therein to receive these portions of the 
stock_ When the stock is in position in the cuttet·

head, the jam-nut is screwed down until it engages 

with the cylinder, thereby h olding the stock firmly  in 

position. It is evident  that as the bit wears away, it 

can be withdrawn from the stock to meet the sweep of 

the planer-knives of the machine_ 
••••• 

Nitrate of SlIver Stains. 

A solution of iodine in ammonia water, the so-called 
colorless tincture, will  remove nit
rate of silver stains from the hands, 
clothing, etc. , but owing to the 
danger of the formation of nitro
gen iodide, which is a very pow
erful explosive, it  is not recom
mended_ 

constituting a motor for the various 
co{}perating gear-mechan isms. The 
clock mechanism has univel'sal joint 
connection with a rod, in turn con
nected by a universal joint with an 
arbor, F, beneath a plate, G. This 
plate, G, is attached to the clock, 
and is provided with a stationary 
pointer, traveling over the circle 
upon which the days of the month 
are inscribed. A worm, J, on the 
arbor meshes with a worm-pinion, 
g, on an arbor, H_ A worm, h, on 
the arbor, H, meshes with the peri
pheral teeth of the plate already 
mentioned, the number of these 
teeth being twice 365. as there are 
two revolutions of the pinion, g, 
every twenty-four hours_ Another 
worm, i, on the arbor, F, drives a 
worm-wheel, J, by means of con
necting gear, and the wheel, J, DIAGRAKIIATIC AND PERSPECTIVE VIEWS OJ!' A NEW TELLURION. 

A solution of iodine in iodide of 
potassium dissolved in water is 
nearly as quick, and quite as ef
fective. Dissolve fifteen pal·ts of 
iodide of potassium in fifty parts 
of water, and to the solution add 
ten parts of iodine. When the lat
ter is dissolved add sufficient water 
to make five hundred part�. Keep 
in a well-stopped bottle_ Treat 
the spots with this, and after a 
few minutes with a ten per cent 
solution of caustic soda, which 
will remove the s i l  vel' iodide formed 
by the first treatment.-National 
Druggist. 
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SKATE·SAILING. I no doubt be highly appreciated by the Japanese 

The home of skate sai l ing is N orway, the land of I officers. 
fjords, mountains, and lakes. I D urin g  the trial the contract load of 35 tons was 

In order to sail in the Norwegian fashion, two skates . carried, and the high speed of 31 knots was reached 
one meter (3 '28 feet) Ion!! and a sail rigged to a long ; without urging the machinery. W h i le the engines 
bamboo pole are req uired. Long skates are necessary, [ were designed for 6, 000 horse power, t.he trial gave evi
because the enormous lateral pressure of the wind on dence that they were capable of a maxi mum of 7.000 
the sail would otherwise overturn the 
skater. The sails are made in all con
cei'll'able shapes ; almost every sportsman 
has his own particular form, of the effi
ciency of which he is firm l y  convinced. 
Perhaps the most meful type is the one 
i llustrated in the engravi ng. 

The sail-frame is firmly held by the 
right hand and is directed by a steering 
cord held in the left hand. A downward 
pressure of the right h and forces a steel 
spur at the end of the bam Loo pole into 
the ice, whereby the skater is enabled 
either to reduce his speed or to stop 
himself entirely. The sail is simple in 
construction, but requires no little dex
terity in handling. 

Skate-sail ing is pa.rticularly enjoyable 
on the great fjords of Norway. On the 
Sognefjord, for example, 100 kilometers 
(62 miles) can be covered in a compara
tively short time, if the wind be favor
able. For our i l lustration we are in
debted to Moderne Kunst. 

• • •  

JAPANESE TORPEDO BOAT DESTROYER. 

The accompanying engraving of the 
new torpedo boat .. Ikadsuchi " reminds 
us of the fact that the Japanese govern
lllent is very actively at work on the 
enlargement of its already formidable 
navy. The photograph was taken by 
the builders of the vessel, Messrs. Yarrow 
& Company, of London, at a time when 
the boat was actually traveling at a speed 
of over 31 knots, or say about 36 miles 
pel' hour, the camera having been used 
when the .. Ikadsuchi " was covering 
her fastest mile. It will be noticed that 
she exhibits that tendency to settle at 
the stern and rise at the bow which 
characterizes the vessels of this class when 
they are running at top speed, She is 
the first of six identical boats which are 
being built by Yarrow & Company for the Japanese 
navy. 

Her dimensions are : length, 220 feet ; beam, 20 feet 
6 inches ; and draught, 8 feet 6 inches. She is propelled 
by twin-screw, four-crank. triple-expansion engines, 
which are balanced on the Yarro w, Schlick, and 
Tweedy system, which is designed to red uce vibration, 
and does so very successful ly. The high-pressure cyl in
ders are 20� inches in diameter, the intermediates 31� 
inches, and the two low-pressure cylinders 34 inches 
in diameter, the com mon stroke being 18 inches. 
Steam is supplied by four boilers of the Yarrow straight
tube t�·pe. 

W hile in general appearance the " Ikadsuchi " is 
similar to the common type of destroyer. the internal 
arrangement is modified to the extent that the officers' 
quarters are placed nearer amidship  than is customary 
in the British destroyers-a llIod ification which wil l  

A NORWEGIAN SKATE· SAILOR. 

horse power, if it were called for. The steam pressure 
throughout the trial averaged 185 pounds to the square 
inch, while the revolutions were 410 per minute. The 
armament consists of one 3-inch twel ve-pounder gun 
mounted aft and five 6-pounder guns, while two 
tubes are carried on deck for launching the IS-inch 
torpedoes carried by this vessel. She stows 90 tons of 
coal in her bunkers, which is more than sufficient to 
enable her to cross the Atlantic at cruising speed. It 
is expected that the official trial trips of these half
dozen vessels will take place during the present year, 
before the close of wh ich they will probably be on the 
active l ist of the Japanese navy. 

. ' . . . 
IT is said that the firm of Kynochs, of Birmingham, 

England. has begun making 10,000,000 cartridges under 
an AlIlerican contract. The cartridges are to be sup
plied at the rate of 1 ,000. 000 a week. 

85 
The Shoredltcll Refuse Destructor. 

The burning of refu�e by the Shoreditch Parish, of 
London. to supply elect l'icity for l ighting streets, dwell
ings. and public buildings has been the food for consid
erable discussion in the English electrical press. Be
fore the new plant. was in operation the parish had to 
pay about $30,000 a year for carting the refuse to 

barges on the Thames and towing it  to  
a du mping place in the sea. a.nd about  
$20.000 annually was spent for g'as for 
lighting the streets and parish bui ldings. 
Sixty thousand dollars was expended for 
an electrical plant. The fund� were ob
tained by taxing the people. The plant 
ran all the time during week days and 
twelve hours on Sunday, furnishing elec
tric power for small manufacturers during 
the day aud for i l luminating purposes 
at night. The street sweepings have 
furnished all the fuel necessary, only $432 
being expended for coal. The total ex
penditures for the first year were $19,070 
for wages. suppli es, insurance. repairs, 
etc. The interest, sinking fund. rents, 
depreciation, etc. , was $10.205, making a 
total of $29. 275. The gross receipts for 
the sale of light and power, including 
a credit equal to the average chal'ge for 
street lighting by gas, was $45,205. thus 
leaving a net profit of $15,930. 'I'his will 
be used in enlarging the plant. Of course. 
by street sweepings must be understood 
cinders, man ufacturing wastes, etc. 

. .. . .. .. 
AutoDloblles In Paris. 

Consul-General Gowdy in his an u ll n  I 
report states that during the past yeaI' 
there has been a marked increase in the 
adoption of automobiles. not only as 
pleasure vehicles owned by private indi
viduals. but in the way of cabs serving 
the public for hire and for business pur
poses in the way of delivery wagons, 
specially those for long distances. It is 
announced that at the beginning of the 
next year there are to be olle hundred 
motor cabs driven by electrical power 
running in the streets of Paris, and if the 
experiment is successful. the cabs wil l  be 
increased to one thousand. With this 
project in view a large plot of ground has 
been acquired. where the building of 

works necessary for the housing of cabs and machinery 

for electrical supply is being rapidly completed. We 

have already referred to the training ground for cab

men. The automobiles which use petroleum products 

are objected to by the public by reason of their odor, 

noise, and vibration. 

. . . ' . 

THE lead keel of the new cup defender was finished 

January 28, and has been set up on the marine railway 

where the boat will be bui lt. It is finely polished. The 

keel is fitted with bronze bolts and as soon as the frame· 

work arri ves the new boat wi l l  begin to take definite 
form. Two of the bronze plates have arrived, and more 
are expected the next week. Work has already been 
started on . the sai ls of the new boat. Later in the 
season the inainsail will be cut.. and the town hall of 
Bristol. R. I . ,  will be used for the purpose. 

THE NEW .JAPANESE DESTROYER " IKADS'UCHI," MAKING 31 KNOTS ON HER TRIAL TRIP. 
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Miscellaneou s  Notes and Receipts. 

New Process of Hardening Steel. - Formerly the 
hardening of steel was connected with d ifficulties, 
inasmuch as cracks appeared in the steel. To 
obviate this evil, the following proces� has been 
adopted, according to Neueste Erfindungen und Er
fahrungen : The steel is, as usual, coated with a 80-
l ution of whiting and varnish, heated to cherry heat, 
and dipped for a few seconds in acidulated water. 
Next., it is, for about douhle the length of time, 
dipped in rape oil and finally laid in a moderately 
cooling bath, such as rock oil or water m ixed with 
whiting. By dipping the steel first, for a short time, 
in water, the heat is drawn away from the outer layer, 
so that this layer becomes hard. If it were left in the 
water until completely cooled, the inside core would 
cool off j ust as quickly, thus rendering a cracking in
evitable. But the fact that the steel is left in the 
water for a few minutes only, and is then dipped in 
rape oil ,  causes a retarding of the cooling in the in
terior, although the outer layer also loses a little of its 
original hardness thereby. To restore the latter, the 
steel is finally placed in a moderately cooling bath. 
By merely cooling it in oil, it would not attain a s uf· 
ficient hardness. 

To Clean Mirrors.-Take a soft sponge, well washed 
out and cleaned of all sandy particles. dip it in water, 
squeeze it out again, then dip it in spirit of wine, rub 
the glass with it, sprinkle on fine whiting through 
muslin, and rub the glass again vigorously with a silk 
cloth. If  the mirror is very large, treat only one-half 
at first, otherwise the spirit of wine dries before it can 
be rubbed off. If the frame is not varnished, care 
must be taken that it remains perfectly dry and is not 
touched with the sponge, because this would inj ure 
the gloss or discolor the gilding. The frames can, by 
the way, be cleaned of dust and dirt without burting 
the gilding by rubbing with cotton wool. If they are 
well varnished, rub them with alcohol. This will re
move the stains and produce a nice polish. No cloth 
should ever be employed for dusting off and cleaning 
such frames. 

The fol lowing process, given by LiebhaberkOnste, 
is also conducive to good results : Take pure grain 
brandy and grind with it on a grindi ng stone, or if 
this is not at hand, in a glass mortar, l inden or willow 
ashes which have been filtered through linen until all 
sandy particles have disappeared ; then dilute the 
a�es with more alcohol and pour it off again after 
abdut one hour. 'With this decanted su bstance, which 
contains the finest particles of the ashes, the looking 
glasses are rubbed down and polished. The mirrors 
can also be given a handsome l uster by rubbing with 
tin ashes and washing with a piece of soft hat felt. 
Allgemeine Tischler Zeitung. 

New Process for Producing Polish. --For many years 
there has been a vain effort, especially in the piano in
dustry, to obviate the ugly exudat.ions of oil on polished 
articles. The fact that no success has been attained 80 
far is explained by the circumstance that the 'erroneous 
opinion was clung to that the oil em ployed in polishing 
was causing the eruption. Latterly it. has been found 
out that this effiorescence ii' d ue to the vegetable wax 
contained in large quantities in the shellac. This veg
eta ble wax enters into an intimate combination with 
the oil in polishing and forms a soft, greasy substance 
which prevents the polish from hardening properly ; 
it is, therefore, very sensitive to change of temperatl1l'e, 
a;; well as shock and friction. The said soft, greasy 
mass exudes, after a shorter or longer term,. as an oily 
effiorescence. 

The evi l,  t.herefore, can onl y be fully obviated by ab
stracting from the shellac used for polishing the entire 
amount of vegetable wax contained therein.  

According to a German process, this is accomplished 
by agitating a strong alcoholic shellac solution with 
fresh stick lac or seed lac or filtering on this lac. There
by the readily soluble resin, as well as slight q uantities 
of coloring matter contained in the fresh lac, are ab
stracted from it, while the more slight soluble vegeta
ble wax is separated from the solution. By one or re
peated treatments of the concentrated shellac solution 
with fresh �eed lac a clear alcoholic solution free from 
wax of the shellac resins is obtained, which is not prac
ticable by simultaneously dissolving the shellac and 
seed lac in a quantity of alcohol sufficient for a com
plete solution. (Compare Ande's "Die Technischen Voll
endungsarbeiten der Holzindustrie," second edition, 
1888, page 168.) 

Such a shellac resin solution freed from vegetable 
wax has heretofore not been employed as a furniture 
polish and would not be suitable for this purpose, as it 
is too " short " and not pliant enough to ad mit of being 
readily and u niformly rubbed into the wood. 

Ifor obviating this difficulty, a mediu m  is added to 
the shellac solution separated from the vegetable wax 
which fully takes the place of the wax as regards 
pliancy and polishing qualities withou t  exhibiting its 
unfavorable after-effects. 

Such a medium has been found in the essential oils, 
especially in oil of rosemary. 

The production of tbe new polish ie, for instance, as 

J t ientifit  jmtritJu. 
follows : D issolve 20 kilos of shellac and 4 kilos of gum 
benzoin in as little spirit (95 to 96 per cent) as possible, 
with addition of 1 kilo of oil of rosemary. The con
centrated solution obtained is now repeatedly tiltel'ed 
over fresh stick lac until the vegetable wax contained in 
the solution is completely abstracted and the solution 
has become entirely clear. -Farben Zeitung. 

• • • • • 
A NON-REFILLABLE BOTTLE. 

An improved bottle and jar closure bas been invented 
by Alfred Braverman, Fresno, CaL , which is designed 
to prevent the adulteration of the liquid contained in 
a vessel or tbe refilling of a bottle. 

Fig. 1 is a perspective view of a cap employed ; Fig. 2 
represents a modified form of the cap applied to a 
bottle ; Fig. 3 is a perspective view of the neck of a 
bottle, and Fig. 4 shows the invention applied to a jar. 

The closure as illustrated in Fig. 1 consists of a cap 
having diametrical ly opposite, depending. segmental 
portions. Extending outwardly from the neck of the 
bottle and diametrically opposite each other, are seal
ing-lugs and stop-lugs (Fig. 3). One end wall of each 
of the depending portions is designed to engage with a 
see.ling-lug and the other end wall with a !ltop-lug. 
The stop-lug prevents the cap from rotating while the 
sealing· material is drying. In the construction shown 
in Fig. 2. a wedge of glass is employed, which is forced 
between a sealing-lug and the adjacent wall of the 
depending portion of the closure. To facil itate the 
entrance of the wedge, the closure is provided with an 
upwardly extending opening. 

The bottle, after having been filled, is corked in the 
usual way. A cement is then applied to the surface of 
the sealing-lugs and the cap placed over the bottle
neck. In the modification shown in Fig. 2 the wedge 
is coated on both sides with cement and is then in
serted. After the cement has hardened, the bottle can 
be opened onl y by rotating the cap toward the seal· 
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BRAVERMAN'S NON -REFILLABLE BOTTLE. 

ing- I ugs and away from the stop-lugs. This operation 
will break the sealing-lugs away from the bottle- neck, 
leaving but a very slight and narrow projection, which 
will not cut the fingers. 

. . . ' . 
The Sanitatio n of P u blic Places of Amusement 

and Churches. 

The hYf?ienic arrangement of theaters and other 
places of amusement all t.he world over is d isf?raceful l y  
neglected. says a n  editorial in T h e  Medical Record. 
T he importance of thorough sanitation of schools and 
similar institutions is now fully realized, and no ex· 
pense and trouble is grudged in carefully looking 
after the bodily as well as the mental welfare of the 
young. It is, therefore, curious that, while adults are 
so solicitous for a state of sanitary soundness in 
schools, they should exhibit a complete indifference to· 
ward hygienic matters in theaters, music halls, and 
churches. One reason for this apparent disregard for 
the laws of health is that the stay in such places is 
necessarily brief. Nevertheless there are signs that the 
general public are becoming more alive to the dangers 
l urking in theaters and chur.!hes. The less said about 
the toilet rooms of theaters, both for the use of the 
public and employ�s, the better. The ventilation of 
p ublic places has received very elaborate attention in 
some places, but in the older theaters and churches 
the means for ventilating them are either non-existent 
or antiquated. So long as playgoers are indifferent. 
the managers and theater owners wil l  allow matters 
to remain in statu quo. Theater proprietors are not 
the only sinners in this respect, for churches of all 
denominations are in many instances overcrowded and 
insufficiently ventilated. In churches where ' services 
are held at frequent intervals, special means should be 
taken to provide a sufficient allowance of pure air by 
mechanical process for ventilation. 

• . • .  a 
A SPECIAL flag for the Coast and Geodetic Survey 

vessels was used for the first time in launching the 
" Pathfinder, " at Elizabethport, on December 7, 1898. 
The flag has a blue tield carrying a white circle with a 
red triangle in it. 
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. Selence N otes. 

S. H. Cavendish, explorer, and Edward Dodson, the 
naturalist, have gone to Patagonia to search for the 
giant ground sloth, or megatherium. 

Some of the principal carbon interests in the United 
States wih shortly be consolidated in a new organiza
tion to be known as tbe National Carbon Company, 
with a capitalization of $10,000,000. 

The achievements of the American inventor Mr. Eddy 
are rivaled by the automatic photograph appaJOatus 
which has been used for balloon ascensions with such 
satisfactory results by L. Grilletet, who has been 
working under the financial encouragement of Prince 
Albert of Monaco. 

Prof. Moissan stat.es, in the Comptes Reudus, that 
when calcium carbide is perfectly pure, in which con
dition he has recently prepared it by reducing pure 
calcium hydride in a bed of pure amorphous carboll, it 
is quite white and fornis white scales which are seen 
to be transparent when viewed through a lens. The 
presence of the least trace of iron is sufficient to color 
them. The brownish color of the commercial calcium 
carbide is due to the presence of this metal. 

It is announced that the cupola of the great church 
of Sacre Creur, at Montmartre, Paris, will be completed 
by the year 1900. T wo-thirds of t he work is now 
finished and the summit of the cupola will  be reached 
some time this year. The dome will be surmounted 
by a stone cross. Five or six months will be spent on 
the interior decoration of the church after the scaffold
ing has been removed. The church is very dark at 
present, but will  be proper.ly lighted as soon as the 
glass is put in the dome. The campanile, the sacristy, 
and the presbytery will stil l  require about three years' 
work. The work was commenced in June, 1875, and 
has cost about $5,000. 000 to date ; its cOlllpl�tion will 
require another $1,000,000. 

A curious method of replacing the roof of a stand 
pipe was resorted to by the Waterworks Department 
at Napoleon, O. In a violent wind storm the roof 
was blown off, together with the upper part of the 
ladder leading to the top. The water was withdrawn 
from the stand pipe, and a raft was built inside ; then 
the water was turned on and the raft, laden with 
workmen and their utensils, was grad ually sent upward 
at the rate of t wenty-five feet per hour. It requ ired 
five hours to make the ascent. Hooks and pulleys 
were then attached to the pipe, and material was 
drawn up on the outside, while the men performed 
their work, using the raft for a platform. A raft has 
been used before in constructing such things as large 
water tan ks. 

Great improvements are projected in Florence which, 
if they are carried out, will assist to ruin this beautiful 
city for American and English visitors, who care for it 
only for its collections and its associations. Some of the 
last demolitions .have aroused widespread anxiety in 
both England and AllIerica, 'and the result has been that 
a petition has been circulated by a society which has 
been organized to defend the Florentine monuments. 
The project has undoubtedly been downed for the time 
being, as the pE'tition contained the signatures of officers 
of al l of the art societies in America and England, nearly 
all of the college presidents and faculties, art writers, 
and those generally interested in the preservat.ion of 
things Italian. It seems strange that the m unici pality 
of Florence should be so dead to their own interests that 
it is necessary to work through the cupidity of the 
hotelkeepers and shopkeE'pers of Florence, but t his is 
the case. Of course, the old cry of sanitary reasons is 
advanced, but not on very good grounds. 

In Calcutta, India, where an extensive system of 
sewers are being built, collapsible centers are being 
used. They are of various sizes, but all are constructed 
in the same manner. In brief, they consi:st of a cen
tral shaft, having a right-hand screw thread cut upon 
it from one end to the center and a left-hand thread 
from the other end to the center. Hand wheels are 
mounted upon the ends. The screw is mounted upon 
a framing, wh ich also supports four broad rollers used 
ill shifting the position of the apparatus. On t he 
screw are several nuts provided with vertical arms and 
with two vertical and two horizontal arms. The outer 
ends of the upper and lower arms are hinged to chan nel 
irons, each pair forming a toggle, with the n uts forming
the cent.er. This arrangement allows of the channels 
being forced apart or closed up like a parallel ruler, 
according as the central screw is turned one way or 
the other. Hinged t.o the top channel are two side 
plates bent to the right curvature and braced with 
small angle irons. The lower half of the sewer is bui lt  
of brick concrete in advance of the arch ; the center 
is  rolled into place and the hand wheel turned until  
the channels and side- plates are extended to the pro
per size, and the rollers are l ifted free of the bottom. 
The arch is then built in the usual way. When suf. 
ficiently set, the Cf'nter is contracted by turning the 
screw in the reverse direction until the center is free 
and the rollers are in contact with the bottom. It is 
then run forward to the next section. The advantages 
of such a system are self-evident. 
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THE FORTIFICATIONS OF OLD MANILA. 

BY OUR MANILA CORRESPONDENT. 

Perhaps the first and most abiding impression upon 
entering old Manila is that of the strange commin
gling of the old and the new. As one approaches 
the massive walls, and before a near enough view can 
be obtained to distinguish the strangely assorted ar
tillery that points threateningly over parapet or 
through embrasure, the im pression is altogether pic
turesque and romantic. One conj ures up the days of 
doublet and hose, hauberk and halberd, and half ex
pects to find the doughty Spaniard of the age of 
Philip and " good Queen Bess," keeping guard upon 
the broad stretch of the ramparts, or doing sentinel 
duty at the entrance gates. For those frowning walls 
have looked out upon river and bay fOl' thrice one 
hundred years, and in the age when they were being 
laboriously constructed the monks of the eastern hemi
sphere were yet busy putting the finishing touches to 
the glorious cathedrals of the old world. And right 
well did they build these old wal ls of Manila;  for it is 
certain that masonry which stood up so well against 
the terrific dnpact of our nineteenth century projec
ti les must have been more than impregnable against 
the feeble assaults of medieval arti l lery. 

On a neal' approach, however, the pleasing illusion 
is dispelled ; for the sight of modern high powered 
weapons from the famous Krupp factory, and the 
wicked gleam of machine and rapid-fire guns, bring 
one rudely back from the romance of medieval times to 
the stern realities of our nineteenth century civiliza
tion. 

Old and new Manila are separated by the Pasig River. 
The old town is entirely surrounded by a wall of ma
sonry which is everywhere from 20 to 25 feet in height 
and of extraordinary thickness, varying, in  fact, from 
30 to 100 feet. On the side of the town facing the bay 
the wall extends parallel with the shore for nearly a 
mile. At the mouth of the Pasig River it turns sharp
ly inshore, following the course of the river for about 
half a m ile. It  then turns and swings back to a junc
tion with the walls on the water-front, this intervening 
section between the river and the bay being in the 
form of a semi-octagon, and serving to protect the town 
from attack by land. The whole circuit of the wall is 
thus seen to be about three miles. 

Entrance to the town is had through a series of mas
sive and extremely interesting old gates, some of which 
are sti l l  complete with drawbridge, chains, and hoisting 
machinery. They are eight in number, and while they 
h ave a general similarity, each has its own points of 
interest for the antiq uary. Between the bay and the 
seaward stretch of the walls runs the Metelle-a boule
vard of considerable note. Leading out to the Metelle 
are two gates, Puerta Portigo, located near the river, 
and close down to the great arsenal now occupied by 
our troops, and Puerta Sta. Lucia, farther to the west. 
'1'hese gates both date back to thp. middle of the last 
century , and both have drawbridges and encompassing 
moats. 

On the land side, looking out toward the old Spanish 
barracks, is Puerta Real and farther toward the Pasig 
is Puerta del Parian. These two gates are almost 
facsimiles of each other. Each has outer gates and out
er moats and fortifications. While both of them date 
back to early in the eighteenth century, they have been 
remodeled and rededicated at a much more recent date. 
The Del Parian gate contains some tine sculpture and 
bears the date of 1783, while the Puerta Real was re
modeled and dedicated anew th ree years earlier. Both 
structures front on the Cascarla Aquada, the fine high
way which skirts the fortifications from the river to 
the bay. Beyond the Puenta de Espana this highway 
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the city, but which all along maintained a discreet 
silence. These great guns are four in n umber, and 
back on t.he walls, below the Puerta Sta. Lucia, are two 
more of the same type but of a smaller caliber. Every 
gate of the old city was protected by guns of a modern 
pattern, assisted by others of a doubtful age . Along 
the bay there are dozens of muzzle loaders of all shapes 
and sizes, and thA river was com manded by strong 
batteries. Many of the modern guns have been dis
mounted and are now stored away in the great arsenal ; 
but the old guns still poke their noses from the walls 
and try to look dangerous. They are indeed an in
teresting study, and here one can get an idea of the 
great advances along the line of artillery made during 
the last three centuries. 

The great arsenal located within the walls and close 
to the point is a most interesting place. Here are ex
tensive magazines in which are stored hundreds of tons 
of powder and great quantities of munitions of war : 
for it m ust be remembered that the Span ish garrison 
of Manila were in no danger of an exhaustion of 
mil i tary stores. One sees dismounted guns by th e 
dozens and many thousand stands of small anlls. One 
of the most interesting things to be seen here is a mod· 
ern machine gun, the inven�ion of a Spanish artillery 
officer, which was constructed in the arsenal shops. It 
was used to pump projectiles into our lines at Malate, 
and it proved a model of its kind. Our experts are 
now studying its mechanism, which invol ves some 
novel ideas, and as a result we may have a new tArror 
of warfare. Long l i nes of projectiles line the yards of 
the arsenal. Our artisans are now at work here turn
ing out supplies for our arlllY and navy. Old Manila 
itself is a curious old place built on a strictly As iatic 
plan. Besides the fortifications and churches and pub
lic buildings, which form the principal part of the old 
city, there are queer Asiatic houses, with the upper 
stories projecting out over the narrow streets. The 
latter, be it  said, are so narrow that they would not 
make decent alleys in an American city. While new 
Manila, j nst across the Pasig, is making rapid strides 
in adopting our American ways, the parent city, which 
has stood sentinel so long between the Pasig and the 
bay, has seen no change. It is sti l l  the same curious, 
sleepy old town, and it bids fair t.o remain the saUle 
for centuries to come. 

Since that eventful morning of the first of May, on 
which the guns of an American fleet woke the echoes 
of this far-away spot, Manila has been the stage on 
which many and diverse peoples have played their 
parts. Our group .of illustrations on the front page of 
this issue tells its own story, Here we see the work of 
our shells by sea and by land. The first illustration 
shows two of the Spanish gunboats undergoing repairs 
upon the slip at Cavite. Two other vie ws show the 
work of shells and conflagration upon the decks of the 
Spanish fleet in front of Cavite. The guns are of the 
4'7-inch type with which most of Montojo's ships were 
armed. Equally suggestive are the gaping holes torn 
in the old fort at Malate. The view of an insurgent 
battery is specially interesting. for it gives us a near 
glimpse of the uniform, accoutrements, and artillery of 
a native race which we may possibly be called upon to 
beat into submission to our al1t,hority. Let us hope we 
may be spared the necessity of imparting civilization 
to the Filipinos " by hypodermic injections with 12-
inch guns." 

As our readers look at the little cut of an insurgent 
gUll and learn that it consists of an inner length of gas
pipe, inclosed with staves of wood which are clamped 
upon it with bands of iron, 3)4 inches wide by 2� 
inches thick, they will agree that necessity is stil l the 
mother of invention. 

IS known as the Avenue de la Magellanes, and it runs • ' . '  • 
parallel with the Pasig to a point where the walls The Food and Endurance of A rabian Porters. 

extend to the watel" s edge. Arab carriers bear great loads upon their backs, and 
The walls of the old city are i"n perfect condition, go at a trotting pace from 6 A. M. to 6 P. M. Dur

despite their great age. They are, perhaps, the ing the month of Ramadan, the Koran forbids the 
stronger on the bay side, and there the guns are taking of food between sunrise and sunset, and this 
thICkly planted. Overlooking the entrance to t.he law IS said to be held sacred and rarely violated. Not 
Pasig the old wal ls are also very formidable, and on only do these porters continue t.heir arduous physical 
the Jand side there are many outer walls and defenses. exertion during the twelve laboring hours of the day 
They are constructed of sol id masonry, and, unless they without taking any food during that period, but the 
should be torn down, they will  undoubtedly remain French inspectors who are in charge of the gangs told 
tor centuries to come. The ancient moats, gates, and our informant that they could work better during the 
drawbridges, the parapet.s, ramparts, and gabionades, month of the fast than at any other time of the year, 
the portcul lises and ot her constructions known to the because t.heir energy was not needed for digestion. 
military Ilngineer of the days of Alva and Cortez, may At eventide, these A rabs have a moderate meal of 
be studied iJere ill their tu l l  completeness. wheatllleal porridge. mixed with large proportions of 

Within the old walls is a succession of magazines butter (it is to be had cheap) or olive-oil. Their ex
ami prisons. H ere is located the prison of the faulOus penditure for food is not more than six or seven cents 
inquisitiolJ , that IlOrror of horrors, the " Dark Hole of a day, and the only luxury which they permit them
Manila," w here thousands of unfortunates have lllet selves is a cup of very strong black coffee and a ciga
theIr doom, or have been confined only to be led out rette. '1'he idler exists on one cent's worth (If bread 
to executlOlJ III the presence of the applaudin g  thou· with a little olive·oil, which he buys for an additional 
sands ; out beyond the walls on the bloody La Lu- five cents. -The Vegetarian Messenger. 
netta. 

On the walls of old Manila there are guns of all ages, 
patterns, and cali bers, from the old sixteenth century 
brass gun to the modern machine and rapid-fire gun. 
In front of the wal ls and covering the bay are the great 
Krupp guns, which could bave done considerable 
damage to our fleet at the time of the bombardment of 

• • • • •  
The Ne,v York Electrical Exl. l bltlon. 

During the month of May, 1899, there will be an elec
trical show in Madison Square Garden. The show 
wil l  be under the auspices of and in connection with 
the twenty-second annual convention of the National 
Electric Light ·Association. 

\£orresponilence . 

On the Freaks of Lightning. 

To the Editor of the SCIENTIFIC AMERICAN : 
In the issue of the SCIENTIFIC AMERICAN of January 

21 your correspondent, I.  E. Buford, asks for an ex
planation of a freak of l ightning in which two horses 
were killed and the rider escaped without serious in
j ury. I beg to submit the fol lowing, as. in a measure 
explaining the phenomenon : (1) Electricity passes 
along the l ines of least resistance, and, it being SU IlI
Iller, the wet, briny skins of the horses offered a better 
conducting mediullI than the clothing of the negro. 
(2) As was demonstrated during the investigation of 
the subject of electric execution in New York some 
years ago, the horse is less resistant to electric dis-
charges thall man. BERNARD WOLFF, M.D. 

January 21, 1899. 
[Our esteemed correspondent would be correct if it 

were true that a static discharge always takes the line 
of least resistance. Hertz showed that a discharge of 
a Leydp.1l jar would jump an air gap i nstead of follow
ing a wire around to the other side of the gap. The 
air had an enormous resistance, the wire only a frac
tion of an ohm .  In the case of the negro riding a 
horse, the path of least resistance is not air, horse, 
earth, but ai r, n egro, horse, earth ; sl nce 4 feet of 
negro's body has less resistance than 4 feet of air 
through which the l ightning passed on its way to the 
horse. There is no question of thA relative resistance 
of horse and man, since the alternati ve path to earth 
was not man or horse, but lllan and horse or .air and 
horse, and it chose the latter. 

Benjamin Franklin, nearly 150 years ago, observed 
that lightning would leave a heavy rod and take to a 
fine wire which had many times the resistance. It has 
aiso been known to leave a good metallic path and 
tear around general ly through a house, over the gilt 
of wall paper, even t.hrough feather beds, instead of 
taking the path of least resistance. The more facts 
one �ccumulates on this su bject, the less one thinks re
sistance has to do with it anrl the morc one is inclined 
to say " Don't know " to queries l ike the above.-ED. ] 

K issing the Book. 

It is a curious survival of an old custom that wit
nesses are req uired to kiss the Bible or Testament 
when an oath is being administered to them in court. 
There does not seem to be any reason why a witness 
shou ld not be allowed to take the oath by laying his 
hand upon the sacred volume, and learned judges 
have permitted this to be done. On one occasion, 
when a woman was su bpomaed as a witness, she pro
duced her own copy of the Gospels to be sworn upon, 
and her forethought and good sense is to be commended. 
The custom of k issing the Bi ble should not be continued, 
in view of the astonishing amount of evidence which 
bacteriologists have at their d isposal. At a recent 
meeting of the Board of Magistrates, in New York 
city, the question of discontinuing the practice of re
quiring witnesses in pol ice courts to kiss the Bible was 
discussed, and one of their numbt'r had, prior to this 
t ime, abolished it in the court where he presides. 
While the subject was not formally discussed, a num
bel' of magistrates spoke upon the matter, and the 
general opinion seellled t.o be in favor of doing away 
with the custom. JUagistrate Kudlich said that he 
would like to see the practice of kissing the Bible al
together abolished, because of the indiscri minate use 
of the Bible by all sorts of persons, which was very 
liable to communicate disease by llIeans of the delicate 
III ell! branes of the Ii ps. 

Magistrate Kudlich continued ; " I  have advised 
witnesses not to kiss the court Bible since an incident 
occurred sOllie two years ago. Dnring the examination 
of the witness it was found that he  was suffering from 
a loathsome, contagious disease and that his l ips were 
ulcerated. I forbade the next witne�s to kiss the in
fected book and ordered it to be destroyed. "  

Magistrate Meade said that educated people usually 
affirm or kiss their own hauds when they hold up the 
book, which is quite true ; but" as far as the people 
were concerned, he was of the opinion that I llore truth 
could be gotten out of the l ll if they kissed the Bible, 
as they have a terror of future punishment if they give 
false testimony when so s worn. Magistrate Dellel said 
that kissing the Bi ble made no difference with wit
nesses. Magistrate Simms thought that taking the 
oath with uplifted ha nd was far more im pressive and 
solemn. Magistrate Olmstead said that, when the 
Bible was very dirty, he warned the witness agai nst 
kissing it. Magistrate Pool has abolished the kissing 
of the Bible in his court, and is really responsible for 
the discussion which was raised. by his act. 

That the magistrates of New York are so kindly 
disposed toward san itary reform in the police courts is 
gratifying, and .it  is to be hoped that the subject will 
not be allowed to re;:t, but will be discussed by the 
judges of the h igher con rtR. 

.. . . . . 
A RESIDENT of a Minnesota town died recently of 

obesity. He weighed, at bis death, 488 pounds. 
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THE WHITE STAR LINER 

" OCEANIC." 
For the future, in stating the size 

of large ocean steamships, we shall 
have to adopt a new standard of 
measurement. It will no longer be 
the fashion to refel' the successive 
ocean liners as they are turned out 
of the shipyards to that marine 
giant of fifty years ago the " Great 
Eastern ; " for at last, after the lapse 
of nearly half a century, she has 
been eclipsed by the latest of the 
modern passenger steamers, the 
" Oceanic," which recently took the 
water at the celeb rated yard of 
Harland & W 011I, Belfast, Ireland. 
The end of the century ship ex· 
ceeds the " Great Eastern " on all 
points of comparison, save two. 
She is longer, draws more water, is 
of greater displacement, and, of 
course, greater speed ; but in the 
two respects in which the " Great 
Eastern " exceeds the .. Oceanic " 
she does so by a very ample margin. 
The " Great Eastern " was 57� 
feet deep, as against 49 feet for the 
modern ship, and she had 83 feet of 
beam, as against 68 feet for the 
" Oceanic " - an excess of no less 
than 15 feet. As regards the other 
dimensiqns, the " Oceanic " is 704 
feet long, 01' 12 feet more than the 
" Great Eastern ; "  her draught 
when fully loaded for sea is 32 feet 
(j inches, or 7 feet JIlore than that 
of the earlier ship. The displace· 
ment of the two ships at the given 
draught is 23,500 tons for the 
.. Oceanic, " as against 27,000 tons 
for the " Great Eastern." 

At fil'st sight, on comparing the 
dimensions of the two ships, it 
would look as though the displace· 
ment of the .. Great Eastern " 
would be larger on account of her 
great excess of beam, as it is well 
known that, other things being 
equal, a slight addition to the beam 
of a ship makes a large increase 
in displacement. Indeed, if the 
draught of the two ships were the 
same, namely, ' 32 feet 6 inches, 
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THE " OCEANIC " AS SHE WOULD APPEAR IF PLACED IN BROADWAY 
AT TRINITY CHURCH. 
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for any great length amidship, but 
commences to fine away toward

' 

the ends, and, of course, loses pro .. 
portionately in bulk. 

We are all familiar with the story 
of the heartbreaking anxiety and 
early failure which attended the 
launching of the " Great Eastern. " 
As no ship approaching anywhere 
near her weight had been sent oII 
the ways before, it was determined 
to build her parallel with the river 
and launch her sidewise into the 
water. The first elIorts were a fail· 
urI.', and it was only after three 
months of labor that the huge 
mass, weighing about 9,000 tons, 
was pushed bodi ly by hydraulic 
jacks into the river. The launch· 
ing weight of the " Oceanic " was 
about 1 1 , 000 tons, and the special 
precautions which had been tal,en 
in strengthening the fixed ways at 
the points flubjected to greatest 
pressure were so successful that the 
time occupied from the moment she 
started down the ways to the time 
when she was brought to rest in 
the river was a little less than two 
minutes. The preparation of the 
ways alone cost about $100, 000, and 
much of the ground over which 
the vessel passed was completely 
covered with 1%- inch steel boiler 
plate. The nearest approach to this 
launching weight in modern times 
occurred at the launch of the J a
panese battleship " Shikishima." 
which took place last November at 
the Thames Iron Works, London. 
The weight on this occasion was 
8,250 tons. 

Comparing the " Oceanic " with 
modern passenger vessels, we find 
that she is 42 per cent largel' than 
the next largest transatlantic liner. 
the " Kaiser Wilhelm der Grosse, "  
whose displacement o n  a draught 
of 29 feet is 20,000 t ons. The next 
largest vessel is the .. Campania," 
with a displacement of 1!1,OOO tons, 
and following this come the " St. 
Paul," of 14.000 tons ; the " Paris, " 

DIMENSIONS OF THE LARGEST OCEAN STEAMERS. older vessel. At 30 feet draught the displacement 
of the " Great Eastern " is estimated at 32, 160 tons, 
and, of course, at 32% feet it would increase pro· 
portionately. On the other hand, the lines of the 
.. Great Eastern " were very much finer than those of 
the Belfast ship. For several hundred feet amidship 
the section of the latter ship is very full, there being 
only about 2 feet of rise in the floor and the tumble 
home being only about 1 foot. This fullness is carried 
well  out toward the stem and stern, and, of course, 
goes a long way to compensate for the comparatively 
narrow beam in proportion to length of the " Oceanic." 
On the other hand, the " Great Eastern," in spite of 
her enormous beam of 83 feet, does not hold this width 

of 13,000 tons;  and the " Teutonic," 
whose displacement is given a& 12,000. 

In respect of horse power and speed, it will  be a 
surprise to many of our readers to learn that the horse 
power of the big ship will be only 28.000, which is the 
same as that of the " Kaiser Wilhelm" and 3,000 less 
than that of the " Campania. " The speed, moreover, 
of the new ship is announced as twenty knots an hour 
for the whole trip across the Atlantic, which is one 
knot less than that of the " St. Paul," two knots less 
than that of the " Campania," and 2 '35 knots slo wer 
than the best record of the " Kaiser Wilhelm. " More· 
over, both of the latter boats have maintained an aver· 
age of about twenty·three knots an hour for an all day's 
run. Assuming that the White Star Company has no 

Name of Length 
Depth. \ Draught. ' Displace-

Ship. Date. Over Beam. ment. Speed. 
All .  

----
Feet Feet Feet Feet Tons. Knots 

Great East. 
ern . • • . . . .  1858 692 83 57).2 �� 27,000 12 

Paris . . . . . . . 1808 560 63 42 13,000 20 
Teutonic . . . . 1890 535 57� 42 26 12,000 20 
St. Paul 189:; 554 63 42 27 14,000 21 
Campania::. 1893 625 35 41).2 28 19,000 22 
Kaiser Wil.  

helm der 
Grosse . .. 1897 649 66 43 29 20,000 22'35 

Oceanic . . .  1899 701 68 49 32� 28,500 20 

there would be a considerable excess in favor of the 

THE " OCEANIC " COMPARED WITH THE BROADWAY BUILDINGS AT CITY HALL PARK. 
Length, 7<» feet; beam. 68 feet; depth, 49 feet moulded; 75 feet from keel to captain's bridge; displacement on 32� feet draught, 28,500 toll8, 
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intention of exceeding this speed, i t  is to be 
presumed that their determination to with
draw from the record-breaking contest is 
based upon practical considerations. Ac
cord ing to the oft-repeated statement of the 
com pany, they consider that there is noth
in� desirable in the extra two or three knots 
that may be obtained, beyond the mere 
prestige which goes with the fastest ship, 
whi le, on the other hand, there are positive 
disad vantages attending this high speed. 
In the first place, the great increase of 
weight and the lar�e demand upon space, 
due to the powerful machinery w hich must 
be installed, consumes so mucp. of the ship's 
capacity as to leave very little room for 
cargo. Moreover, the consumption of coal 
is increased by from 30 to 40 per cent, and, 
of course, the profits of the ship are consid
erably reduced. Viewed from the standpoint 
of the passenger, it is claimed that the 
t welve hours which are saved by putting a 
ship across the Atlan tic at the highest 
speed frequently only serve to land the 
passengers i n  New York Harbor j ust too 
late to pass the quarantine, and necessitate 
their being detai ned on board until morning. 
However, in spite of these statements of the 
company that they intend to run " a  regular week 
boat " instead of a " record-breaker, " there are many 
people in shipping circles who expect the new ship 
to run very close to, if she does not exceed, the ex
isting records. 

With re!l:ard to the construction of the ship, particu
lar attention has been paid to the element of strength 
and stiffness. The frames are heavy channels of steel, 

BULLIS " BALL BEARING " GEAR. 

9 inches in depth, and they are spaced 31� inches from 
center to center. The plating varies in thickness from 
1 inch to 1% inches. The plates are general ly 4� feet 
wide by 28 feet long, and they vary from 2 to 3% tons 
in weight. The total number of rivets used throughout 
the hull was 1, 704,000. The double bottom, which is 
built on the usual cellular sy stem, extends throughout 
the full length of the ship, and, in gene ral, is 5 feet 1 
inch in depth, except beneath the en
gines, where, in order to comply with 
navy requirements, the depth is increas
ed to 7 feet, for the purpose of giving the 
requisite strength. 

The " Oceanic," it should be said, has 
been built to meet the Admiralty re
quirements, and has a sufficient number 
of gun platforms to carry a powerful 
rapid-fire battery. As an armed cruiser, 
she would be of great service, for, with 
her full supply of coal on board, she 
could steam aronna the world at 12  knots 
speed without recoaiing, and ,  of cou rse, 
her enormous size would make her an 
ideal troop ship. 

The determination to provide the ves
�el with great longi t ud inal strength is 
shown by the fact that. in addition to the 
deep inside vertical keel, there are each 
side of the keel three longitud inal plate 
girders, worked in betweell the outer and 
inner bottoms. MOI'eover, at the turn 
of the bi lge, the platin g  is worked in 
aouble thickness, and the sheerstrake 
and the strake next but one below it 
have been doubled in thickness, while 
the upper deck stringers have also been 
doubled for a considerable length amid
ships. 

Great strength is also afforded by the 
fi ve steel decks, which ar!' completely 
plated from stem to stern. Including the 
inside floor of the ship, there are seven 

CHAINLESS TANDEM. 

di�tinct decks in all, and above these is the hoat deck, 
which extends for several hundred

' 
feet amidship. 

The captain's bridge is exactl y  74 feet 9 inches above 
the keel, and will be about 40 feet above the water line 
when the ship is down to her load line. The names 
of the decks commencing from the bottom are the 
lower orlop, orlop. lower, middle, upper, promenade 
deck and boat deck. The engi nes are of the twin

screw triple-compound, inverted type, working 
upon four cranks, and the cranks will be set 
according to the well known Schlick system, 
which is des igned to eliminate vibration and 
has shown very good results in practice. The 
high pressure cylinders are 47� i nches. the 
intermediates 79 inches, and the two low pres
sure cylinders 93 inches in diameter, the com
mon stroke being 72 inches. The crank shaft 
is of Whitworth compressed steel and is built 
up in four lengths. Its diameter is  25 i nches ; 
and the diameter of the crank pins is 26 inches. 
The boilers are of the double-ended return
tube type ; they will work under a pressure of 
190 pounds to the s q uare inch. 

There will be accommodation for 410 first
class passengers, 300 second-class and 1,000 
third-class, and as her crew will number 390, 
the total number of souls on board, when she' 
carries her full complement, will be 2, 100. 

In conclusion it should be mentioned that 
this magnificent ship is only one of a large 
fleet which this great Irish shipbuilding firm 
has constructed during the last twenty-five 
years for the White Star Company. In fact, 

every one of the vessels of the company's fleet has, 
we believe, been built by Harland & Wolff, and in 
no single instance have the ships fai led to live up to 
and exceed expectations. The total value of these 
vessels, including the " Oceanic, "  amounts to $37,500, -
000, and it is a remarkable fact that the ships have 
been built without any hard and fast contract. 

It is probable that the .. Oceanic " will make her 

WILFORD HALL CRANKLESS BICYCLE. 

maiden trip to New York in August or Sep
tember of this year. 

. �  . . . 
NOVELTIES AT THE LATE BICYCLE SHOW. 

The most striking feature of the late bicy
cle show at Madison Square Garden, New 
York, was the absence of radica.l novel 
ties in the make- up of the bicycles them 
selves. It is safe to say that in no interva l 
between two successive exhibitions of the 
development of the wheel has there been so 
little actual organic change to record as in 
the two years' interval between the present 
show and the last that was held in this 
city. It really does begin to look as though 
the final ity of which we have been talking 
for a decade had come at last. 

But, although there is l ittle chan!l:e in 
the general form of the wheel, there has 
been steady improvement in its details ; the 
various adj m,tments of handle· bar. seat
post, pedals, rear wheel, etc. , have received 
considerable attention, and they are more 
simple and more quickly adj usted than in 
the earlier machines. The low steering head 
which was coming into favor two years ago 
has now become universal, and with it has 
come the dropped crank hanger, a drop of 2� 

to 3� inches being common. Flush joints continue to be 
popular, although there are many practical men who 
consider that for a given weight o f  material better re
sults can be obtained with the old style. On the score 
of appearance, however, the fl ush joint is incom
parably superior, and, as rel iable results have been se 
cUl'ed, it is likely that the flush joint will  remain t i l p  
standard type. 

ACETYLENE LAMP, WITH FILTER. 

The predicted return to 30-inch wheels (they were 
the standard size many years ago) has not occurred. 
There were one or two of this diameter in the exhibit�. 
but they failed to attract much attention. 'l'heoret i 
cally there i s  a n  advantage in the larger diameter, eH
pecially on a rough road or on worn macadam, for the 
larger wheel spans the hollows and surmounts the ob
stru ctions with less shock. We have tested this under 

exactly similar conditions, by replacing 
the old 28-inch by 30-inch wheels on a fa
vorite machine on which we had ridden 
2,000 miles. The lessened vibration i s  dis
tinctly noticeable when running over 
rough surfaces, snch as poor macadam 
or Belgian blocks. There is, however, 
an increase in weight, and, perhaps. a 
loss in the trim appearance of the wheel, 
which will probably prevent any return 
to the larger wheels. 

We are also glad to note that there is 
a return to reasonable weights, and the 
presence of  eighteen and twenty-pound 
wheels in the exhibits of a few of the best 
makers testifies to the truth of our re
cent contention that a thoroughly relia
ble wheel could be IlIade at these weights. 
The reduction of weight has been se
cured by using the very best material 
and by cutting out every ounce of it  
that is not essential to the strength of 
the wheel. The price of such wheels is 
usually $75, as against $50 for the heavy 
machines. This is to be expected, for it 
takes the very best of work to produce 
a reliable eighteen-pound wheel. A love
ly little wheel of this weight was shown 
in the Cleveland exhibit. 

In our last issue we gave a comprehen
sive survey of the exhibition, and we now 
present several cuts showing a few of the 
novelties wh ich attracted most attention. 

The chain less wheel was, of course, the 
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most important feature of novelty (if we can cal l  it I this it wi l l  be noticed an attempt is made to get I forging. The screwing down of a nut on the upper 
novel) in the bui ld ing. Six types were shown, the around the supposed mechanical deficiencies of the edge of the beveled ring causes the latter to bind 
Bevel gear. the Sager. thE" Spin rol ler, the Spur gear, crank as a means of changing rectilinear into circular 'l against the post. The handle bar is clamped against 
the Moom y. and the Bul lis gear. Of  these. t he Sager motion. the inner walls of the steering tube by means of four 
predominated. and next  in  the n u m her shown came In anothE"r, called " the h i l l  <,limber," the inventor independent jaws which open outwardly through slots 
the Bevel , Spin roller, and Bul l is types. In the seeks to enable the rider to do more effective work on in the tubing of the stem. They are forced outward 
Hager, the power is tmnsm ittell through gE"ar wheels the down stroke, and to this end he provides two by an expander which is drawn up and locked by nuts 
with teeth of an entirely novel but theoretically good levers, one on each side of the frame, which are pivoted at the center of the handle bar as shown. In this ma
form. which rnesh with wheels provided with pins and at the bottom of two vel·tical levers that are themselves chine flush joints are used throughout. The metal of 
rol lE"rs in place of the ordin ary teeth. The roller gear pivoted at the upper part of the rear stays of t.he bicycle. the joint forging is reamed out and the tube ends are 
is of very strong construction, and it is difficult to see The lower,or propelling, levers have ball-bearing attach- swaged down, without reducing the thickness of the 
how it could fZ;et out of  order, provided the material metal, and brazed into the joint. By this means i t  
i s  o f  proper wearing quality. The  curious form o f  the is claimed that the handsome appearance of the fl ush 
teeth on the gear wheel is obtaine d by means of a ma- joint is secured without any sacrifice of strE"ngth. 
chine which has a revol ving head provided with four • , . . .. 
revolvi ng cnttel's of the same size and pitch as the roller The Seat of the SOIlI. 
teeth of the roller gear. '.r he gear wheel and the cutti ng I , Understanding by " soul " the highest intel lE"ctual 
Inachi n e  are set. up exactly in the relative position they , faculties .. it is worth considerable  trouble to find out 
will  hold i n  the bicycle and rotatE"d together, the where these functions are located. SavagE"s bel ieve 
cutters cutting out a tooth of the exact shape to con- that it is in the liver or the hE"art ; cynics suggest 
form to the path of the rol lers. It was on a machinE" that it is  in the stomach ; phrenologists place them in 
of this type that " Major " Taylor recently made t.he 

- - - - _ _ _ _ _ _ _ _  __.. , ./" " "  the front part of the brain ; but the most advanced 
world's rE"cord for the mile of 1 minute 31a seconds. -r - - - - - - - - - - .,. - ' - _  .,,/ " " "  physiologists. says D. G. Brinton, of the Uni versity of 

In the Spin rol ler gear, as distinguished from the \ ;  - -r-·--- -' .,'  Pennsylvania, in  Science, are now inclined to teach 
Sager, both of the i n terlllesil ing wheels are provided \ 1/ /<./.>/ .,,/.'.:.: . . . . .. & .. Cl .�� �� . tbat the posterior cerebral lobes have the highest in · 

TRIBUNE SEAT-POST ADJUSTMENT. 

with rol ler teeth journaled on pins, each tooth curving 
in wardly  toward its axis. In  this type the principle 
of. rol ler contact is carried onE" step further than in the 
Sager, and theoretically the sl iding friction at the point 
of contact is total ly  e l iminated. The contact is " point " 
contact, as distinguished from the " line " contact of 
the Bevel and Sagel' gears. 

The Bull is  gear su bstitutes steel balls rotating on 
pins for fixed teeth in the earlier form of its gear (see ' 
cut.), and in the later form it uses balls in one of the 
intermeshing gears and concave· rol lers on the other 
gear. thereby securing a wider path to resist the wear. 
In the later form the pins  on which the balls run are 
tapered, with a view to enabling a rider to adj ust the 
balls and take up the wear. All of the above types are 
provided with dust- proof casings. In the Moomy 
chain  less the double ball bearings of each set of geal's 
are placed in one rigid bracket. which holds them abso
lutely in proper relation to each other By this arrange
ment the tubes of the frame may be sprung out of line 
wi t hout causing any binding of the gears. 

Another type. the possibilities of which have been 
by no means exhausted. is  the Spur gear (shown in 

TRIBUNE HANDLE-BAR GRIPPING DEVICE. 

the accompanying cut of a chainless tandem). wh ich 
has ne\Ter recei ved the attention it merits from the 
riding public .  In  the form of Spur gear sho\\ n the chain 
is replaced by intermed iate spokeless gear wheels 
which tra\'el by means of a circle of bal ls  U Don large 
rings bolted to the right lo wer for·k. The whole gear 
is incased, runs with great smooth ness and has a neat 
appeal·ance. 

The chain less is in our opinion the coming wheeL 
As soon as it has been proved to the puhlic satisfaction 
that it runs as freely under all conditions. and is as 
durable  a� the chain. it wi l l  sweep the older type 
from the field -so great are the advantages of an in
closed TlIud and dmlt-p]'oof gE"al'ing. 

Of the wheels which embody new driving mechan
isms, we select for illustration the Wilford Hall. In 

\ ;J / / /  \ 
DUNBAR BRAKE. 

ments to the crank-pins  at a point a fe w inches from 
their (the levers') front ends. T he cran ks are placed at 
the forward end of the levers. It is claimed that the 
crank is practically lengthened to 10 or 1 2  inches on 
the down or dri ving stroke, whi le the foot only travels 
in the usual 14-inch circle. 

In the Wilford Hall machine the rotary motion is 
dispensed with by attaching the pedals  at the forward 
ends of two levers which are pi voted at the mid
length of the rear forks. From the levers two lengths 
of chain pass over loose sprockets, attache,} to the top 
of the seat-post tube, and down to jam clutches on the 
hubs. In the normal position. when not m use, the 
chains are drawn around the clutches by means of 
suitable springs. the levers being at the same time ill 
the raised position. When pressure is put upon the 

SELF-CLAMPING SEAT-POST. 

pedals, the clutches are thrown into E"ngagement and 
the bicycle is driven forward. The length and the 
freq uency of the stroke can be varied at will, and. as 
there are no dead centers, it is claimed that this wheel 
makes an ideal hill clilll bel'. 

The Dunbar birycle brake, which is applied to the 
front wheel tire, consists of two conical rollers which 
are so placed that their axes divE"rge (see cut). It is  
applied to the tire by the usual front brake gear. The 
object is to reduce risk of puncture, avoid pulling out 
repair plugs. and to avoid the throwing of dust and 
mud. It is attached by a simple hook clip, as shown, 
which takes hold of the inside of the fork crown. 

The ingenious and rapidly adjusted split seat-post 
herewith i l lustrated wil l  com mend itself to those who 

SAGER GEAR. 

t.ellectual value. Dr. C. Clapham's arguments to this 
effect are quoted with approval i n  the Central blatt 
fUr Anthropologie (1898, Heft 4). These argulllents 
are that man has the IlIOst highly developed posterior 
lobes. and this is conspicuous in llIen of marked abi l i ty 
and in the highE"st races. In idiots the lobes are im
perfectly  developed, and in chronic dementia these 
portions of the brain reveal frequent lesions. N urner
ous authorities are quoted in support of these and 
allied statements. 

. . . ' . 
Mining Machines A dmitt ed Free. 

Russia has decided to permit all machines used in 
connection with the miuing and reduction of gold ores 
to enter without the payment of duty. According to 
Stahl llnd Eisen. the Russian Minister of Finan ce has 
prepared a list of machines which, under .  the new de
cision, may be imported duty free. The l ist includes : 
1. Machines used in gold-wash ing. such as pumps, 
water- pipes, machines for the hydraul ic d ressing of 
gold, hydraulic pumps for the treatment of gold-bear
ing sands. 2. Machinery for the treatment of gold 
ores, such as apparatus for fusing. for amalgamati ng. 
for the extraction of gold by the wet process, all kinds 

wish to guard against the bicycle thief. The wedge SPIN ROLLER GEAR. 
action of the two halves of the post causes the post to 
bind fil'Inly within the tube. A shal'p upward blow of furnaces, apparatus for the chlorin ation of gold.  i ron 
uudel' the front of the saddle releases the wedge. and casks. and dynamos for the electrolytic separation of 
enables the rider instantly to disable the machine by gold from <,yanide solutions. 
carrying off the seat w ith him. Machi nery used for mining in gen eral i� also ad mit-

We also show onE" of the aretylene lamps (their name ted free. Among such machinE"ry are incl uded dl'ed �
is legion) exhibited at the show. The carbide, in frag- ers, drilling machines, transporting apparatus, water 
Illents, is kept at the bottom of the lamp by a coi l pumping machinel'y, ventilators, and all kinds of m i n
spring. Water is fed by a needle valve, and the Iiber- ing apparatus. 
atE"d gas passes up through a. perforated filter plate be- . . . . .. 
fore passing to the burner. The latter has two air MRS. ESTHER H ERRMANN, who is already well 
holes. as shown. formed diagonally on each side of the known as a benefactor of scientific institutions, has sen t 
.burner. which cause� a current of air to impinge on a check for $10.000 t.o the Council of Scientific Aliiances 
the base of the flame. 1 0f New York, which is com posed of eight scientific in-

'Very neat and effective seat-post and handle-bar stitutions. The counci l  has had for some time plans 
clamps are found on the well known Tri bune bicycles. of a building which will cost half a mi l l ion dollars, 
The former consists of a beveled ring or collar, and we have already descri bed the prospective huild
which fits closely over the post and catches at its ing in our SUPPLEME�T. It is hoped Mrs. Herrmann's 
lower edge against a projection within the seat-post gift will be the first of many similar donations. 
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INTERESTING FISH FROII THE ALABAIIA COAST. immemorial been excluded from the markets of Cuba, 

BY BUGH ]1(. S]I(ITH. and many disastrous cases of illness have been attribut-
In November, 1898, the U nited States Fish Commis- ed to i ts use. Singularly enough, other species of this 

sion received from Col. D. E. H uger, a well known genus are regarded as excellent food fishes and are ex
business man of Mobile, Ala. , a specimen of fish that tensivel y  eaten in Florida and other Southern States, 
was not only strange to the local fibhermen, but had and one of them, the common crevalle (Caranx hippos), 
never before been observed on the United St.ates coast, when not too large, is said to equal the pompano for 
so far as available records show. The fish had been edi ble purposes. 
taken on a line early in Novem ber on some snapper The local name, tiiiosa, meaning scab by or scurvy. 
banks lying about 20 miles south of Mobile Harbor. and hence anything that is repul�ive or repugnant. ex
The form of the species i s  80 characteristic that its presses the prevail ing idea regarding the fish ; the 
identity is readily discerned. although fe w students of dreaded disease. ciguartera. caused by eating poison
fishes have ever had an opportunity to examine fre!<h ous fi!<h. is also associated with this species in the popu
specimens. It has no vernacular name except a Cuban lar mind. Poey himself, however. does not appear to 
one, tiiiosa : i t  is. however, a species of crevalle or caval- ' have shared the current belief, for he writes that he 
ly; of which there are several com
mon representatives along our 
Atlantic seaboard, and it bears the 
techn ical name of Caranx lugubris. 

The accompanying d r a w  i n  g ,  
based on the specimen referred to. 
giw s  a good idea of the general 
form of the species. The broad 
body is m uch compressed, as in 
other members of the genus. The 
large deep head presents a swelling 
on the m edian line above and a 
projecting snout. The mouth is 
large, and the fish is evidently a 
voracious feeder. The teeth, w hile 
not prom inent, are numerous and 
of varied shapes. In the upper jaw 
there are two distinct rows. the in
ner forming a villi form band, while 
the outer are large and conical ; 
in the lower jaw there is a row of 
large conical teeth interspersed with 
smaller ones ; furthermore, there are teeth on the 
tongue, the vomer and the palatine bones. The large 
eye is provided with a fatty eyelid. Both the second 
dorsal and the anal fins are falcate. and the pectorals 
are exceedi ngly long and sickle-shaped. As to color. 
the entire body of this fish is a uniform sooty black, 
the ventral. anal. and dorsal fins being intensely black. 
The usual length attained by the species is 1� feet ; 
the Alabama I'pecimen was a little more than 2 feet. 

This fish inhabits chiefly the shores of rocky, tropi
cal islands. and is found on both the east and west 
coasts of the western hemisphere. In the Pacific 
Ocean it is recorded from one of the Revillagigedo 
Islands. ly in� off Mexico. On the A tlantic coast it has 
heretofore been observed only about Cuba. but it will 
probably in time be found near other West Indian 
islands. Specimens supposed to be this species have 
occasionally been taken at Ascension Island. in the 
South A tlantic. and also in .the mid-Pacific. The fish 
taken off Mobile. nearly 500 miles north of Cuba, was 
evidently a straggler from that island. 

Aside from the scientific interest which attaches to 
the extension of the range of this species to the most 
northern part of the Gulf of Mexico and so near our 
own shores, the capture of t.his specimen has prompted 
a number of inquiries as to the history and nature of 
the fish. 

It was first recognized as distinct by the late Prof. 
Felipe Poey. of Ha\·ana. and described by him from 
Cu ba, in 1860. air hough it had been known to ichthyo
logists for a n um-
ber of years prior 
thereto. It is re
ported to be com
nlOn about Cuba, 
a n d  may some 
time be brought 
i n  t 0 unpleasant 
prominence in our 
new West Indian 
possessions. on ac
count of the re
p uted bad quali
ties of its flesh. 

INTERESTING FISH FROII TIlE ALABAIIA COAST. 

has eaten the tiiiosa and found it good. The prejudice 
against this species may thus be unj ust, or it is possible 
that the toxic properties ascribed to it depend not on 
any inherent qualities of the flesh. but on ptomaines 
generated by a particular kind of food or by the rapid 
decomposition to which the tropical fishes are liable. 

• • •  J • 
THE PAVEIIENT OF THE CATHEDRAL OF 

SIENA. 

It may, indeed. truly be said there are few of the works 
of man's hand which stand alone as examples of their 
kind. but art sometimes strikes an invention which is 
unique. which is brilliant, and which can be compared 
with no standard. but llIust be taken by itself. Such a 
work is the pavement of the cathedral of Siena. It is a 
marble floor wrought in every part with curious en
gravings or inlay or a mixture of the two. Day by day 
for hundreds of years men and women have worn the 
surface of this pavement with theIr feet and knees 
until at last all the most valuable part of it is covered 
with waxed cloths and planking. In portions where 
generations of worshipers have left too rude a mark, 
the pavement has been restored. In some cases the 
restoration has been done in good taste, and in others 
in bad taste. Careful tracings have been made of the 
whole. so that we can form an excellent idea of its ap
pearance in its pristine condition. 

On August 15 of each year. the feast of the Annuncia
tion of the Virgin.  the patron saint of Siena. and tor a 
short time thereafter, the wood covering is removed, 

and it is really the only time when an adequate idea of 
the pavement can be obtained. But even this damages 
the pavement. for the writer was fortunate enough to 
be present on the date ind icated above, and his foot 
knocked against a small piece of the pavement which 
had been crushed by somo passerby, and he now re
tains this piece in his possession as a valuable souvenir. 
In brief. it may be said that the pavement consists of 
three varieties. First, engraved marble ; second, in
laid marble ; and the third ordinary mosaic. In  the 
case of the figure subjects. a slab of white marble was 
cut to the ·proper size of the destined compartment and 
then it was strongly engraved or incised and the lines 
were then fil led in with black mastic. so that the sub
ject lies boldly outlined under the feet. 

At the end of the thirteenth cen
tury Siena was the most illustrious 
of the Tuscan commonwealths and 
was master of a third of Etruria 
and a rival of Florence. The rais
ing of great public monuments was 
common and the cathedral was be
gun on an enorlllous scale. In 1369 
we have the first record of a pave
ment laid down in figured marble. 
and from that dat.e until 154'/ we 
can trace entry by entry, in the old 
parch ments. the continuation of 
the work. The method employed 
in the earl ier pieces wou ld be call
ed intaglio engraving. for the pieces 
of marble were treated in the way 
we have described. Borders, etc. , 
were made of mosaic, and these 
borders were composed of variously 
colored marbles exquisitely cut ac
cording to the design. The succe�s 

of the pavement depends upon the com bination of the 
incised marble and the mosaic border. At first the 
methods employed kept the work simple, but by de
grees it became 1lI0re and more artificial. The general 
name " commesso " was given to the combined art. 
The earliest subjects are in the transept. They are 
not religious. but allegorical and political. the ., Wheel 
of Fortune. " which was particularly appropriate for 
Siena, beginning the series ; then came emblems of 
cities. etc. The first regular figure subject dates from 
1374 and is in simple outline. and fifty years later came 
great single figures of " Justice," " Forti tude." etc. 
The method now becomes even more complicated. 
Domenico di Niccolo. a wood inlayer. is called in from 
working on the choir stools and he does wonders for 
the pavement. Now come pictures of leaders of the 
Jewish faith, scenes from the Old Testament history. 
and at last contem porary subjects are reached. In 
four vast irregular compartments the artists of the 
city now designed inlaid scenes of carnage. The ad
vance of t.he Renaissance is clearly shown in the scene 
which tall ies with Dante's Vision of the Death of Holo
rernes and the overthrow of his host. which is shown in 
our e.ngraving. H ere the artist of the Renaissance. 
having j ust broken the thralldom of the middle age�, 
has delighted his imagination by pi l ing up an infi n i t y  
o f  classical temples and catallolll b s  with statues o n  col
umns. The frieze is adorned with great medal l ion!' 
copied from the antique. One is believed by Mr. S id
ney Colvin to be a portrait of Scipio Africanus. The 

artist has shown a 
great desire to ex
press the actions 
of llJen and horses 
tn strong move
ment. and whi le  
he has succeeded 
jn doing this the 
composition is  not 
a very powerful 
one. Judith and 
H o l o f e r nes are 
minor personages 
up in the top of 
t h e  composition 
and would hardly 
be noticed if spe
eial a t  t e n  t i o n  
were not called to 
them. The part 
of the composition 
showing the act of 
v e n g  e a n c e has 
been almost de
stroyed. Matteo 
di G i o v a n n i ' s 
•• Slaughter of t h e  
I n n o c e n t s. "  i l l  
w h i c h consider
able cross hatch
ing is u s e  d, fol
lows. M a n  y of 
the designs were 
f u r  n i s h  e d by 
m a s t e r s  whose 

Prof. Poey chose 
an a p  p r o  priate 
ll a m e  when he 
designated t h i s  
species lugubris, 
meaning mourn
ful, which applies 
to its somber color, 
b a d  reputation, 
and supposed gas
tronomic effects. 
Like a number of 
o t h e  r fishes of 
tropical waters. it 
is reported to be 
poisonous. and its 
sale in Cu ba has 
I o n  g been pro
hibited. A relat
ed s p e c i e s. the 
j urel (Caranx la
tus), has from time mLAID AJm !BOISED I'LOOB 01' �DI OATDDRAL OP SIENA. p r o f e s s ion was 
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painting. Others were contributed by professed inlay
ers. The inlayers' work showed parables and allegories 
and they had much of pure gravity, and the only ad· 
vance was in the ingenuity and richness of the bor
ders. Beccafumi improved the technical processes by 
letting marble into the large plate of marble, using 
green marble for grass, yellow marble for earth, dark 
b i l le for negro slaves, and parti-colored fragments for 
ornaments and jewels. Strange to say, the effect is re
markably good, and it cannot be j udged by the ordinary 
canons of criticis lll. In later subjects a step further 
was taken, and the effect of a black and white cartoon 
was obtained by using a gray marble which produced 
the heavy shadows. The lights were obtained by using 
light marble, and the dark features by black marble. 
The joints were most artificially concealed, and the 
tl·ansition from l ight to dark was shaded with engrav
ed lines exactly as one m ight shade a drawing. The 
result is remarkably curious and pleasing. The land
scapes are filled with incident and are highly finished. 
The severity 'and decorative abstractness which the 
old designs had maintained were now almost wholly 
lacking, and the conditions of the material were defied. 
The con seq uence is a surprisingly entertaining perform
ance, which, while scarcely a true work of art, m ust be 
admired on its merits, and the h istory of Siena is really 
written in her pavement, which shadows her glorious 
promise, her rise, and the long delay of her inevitable 
doom. 

the Senate. There shall be an Assistant Secretary of 
Mineralogy and Mining. The Secretary of Mineralogy 
and Mining shall receive the same salary as is paid to 
the secretaries of the executive departments of the 
government. The Geological Survey, as at present es· 
tablished, together with all records, maps and appara
tus now connected therewith, shall be transferred to 
and made a part of the contemplated new department. 
This act shall go into effect and be in force on the 
fourth day of March next succeeding the day of its 
final passage." 

around Cape Matapan . It has not been utilized as yet 
as much as had been expected. 

. . . ' , . 

Trial or t.ll e New Su bmarine Torpedo Boat. 

lL Lockroy, the French Minister of the Marine, has 
communicated to the press the fact that the new sub
marine torpedo boat " Gustav Zede " succeeded in tor
pedoing with a dummy torpedo the French battle
ship " Magent a. " He states that all on board the war
ship were in a state of great excitement, watching the 
surface of the sea; suddenly the cupola of the subma
rine boat appeared abreast of the battleship and about 
4, 000 yards distant. Before the guns of the warship 
could be trained upon her small antagonist, the sub
marine boat disappeared beneath the water. The 
" Magenta "  was then ordered to steam ahead, and 
while she did this a blank torpedo from the subma
rine boat struck the warship below the water line. 

• . • 1 "  
Silip Canal Progress. 

Among the ship canal projects w hich are making 
the most progress is  the Russian canal from the Baltic 
to the Black Sea, work on which was commenced last 
spring. Four years will be required to complete 
it. It will be 1 ,080 miles long and 217 feet wide at the 
top and 117 feet wide at the bottom, and the depth 
will be 28 � feet. The canal will be lighted entirely by 
electricity, and the total cost will be estimated at about 
$lQO,OOO,OOO. 

. ' . ' . 

Tile C u rrent Su pplement. 

The current SUPPLEMENT, No. 1206, contains many 
most interesting articles, as " Coast Telegraphs ana 
Space Telegraphy," by Rollo Appleyard. " Old Time 
Sugar Making in  Louisiana " is an interesting article 
by Prof. H. S. Maring. " The Paris Cycle and Automo
bile Exhibition" is illustrated by engravings which 
show new types of carriages. " The Ethics of the 
Babylonians and Assyrians " is a lecture delivered by 
Prof. Morris Jastrow of the University of Pennsylvania 
and specially revised by the author. . .  The Evolution 
of the Strawberry " is an important paper by Prof. 
L. H. Bailey. The third lecture of Prof. Lewes on 
" Acetylene "  is also given and is accompanied by most 
valuable tables. An article on " Typewriter Ribbons " 
completes the paper. 

• ' t a  • 

The Manchester ship canal has interested Belgians in a 
similar project for the benefit of the capital, Brussels. 
The project is now to make Brussels a great maritime 
port, with a basin of great size, to accommodate ship
ping. The canal will be ahout 75 miles long. The Bel
gians are among the greatest canal builders in the world, 
and a great deal of their commerce is carried on by 
means of twenty-nine canals. 

A Del.arUnent of Mi neralogy and Mining. 

RepI·esentat ive Osborne has introd uced into Con· 
gress a b i l l  providing for the est.ablish ment of an ex
ecutive Department of Mineralogy and MiniIl�. These 
subjects in the  U l I i ted States are of such great im
portance that there should certainly seem to be a le
g i t i lllate field for t.he creation of another department. 

The project of the Florida ship canal is still  in abey
ance. The total length of the Florida canal, as sur
veyed, is 108 miles. 

" 'fhat there sha l l  be established at the seat of gov
ern ment an executive department to be known as the 
Department of Mineralogy and Mining, t he object.s of 
which sha l l  be to gather and diffuse among the people 
of the United States practical and useful information 
pertaining to mining in all its branches. Said depart
ment shall be under the superv ision an d control of an 
executive officer to be known as the Secretary of Min
eralogy and :\Iin ing. Said officer shall be appointed by 
the Presid ent, by and with the advice and consent of 

The project for the canal to connect the Bay of 
Biscay with the Mediterranean does not seem to have 
made any progress. If this canal should be bui lt, it 
would be 327 nautical mi les long, and would be of im
mense importance for strategetic purposes. 

Con tents. 
( I l lustrated articles are m arked with an asterisk. ) 

Acetylene lamp, bicycle* . . . . . . . . . .  89 ., Oceanic," the �reat steamer* . . .  88 
Au tomobiles in Par is . . . . . . . . . . . . . .  85 Panama Cnual. w ater supply of . .  82 

The Kaiser Wilhelm canal, between the mouth of 
the Elbe, on the North Sea, and Kiel, on the Baltic 
Sea, is, however, more than paying it.s expenses, says 
The Sun, and the income of the Manchester canal is 
slowly increasing. 

Bicycle show novelties* . . • • . . . . . . • R9 P h utogra p h y .  new power i n  . . . . .  83 
Boo ks,  new . . . . . . . . . . . . . . . . . . . . . . . . .. 93 Porters. food and endurance of 
Bott l e .  nOll-refillable·,  . . • . • . • • . • • .  86 the A rabian . . . . . . . . . . . . . . . . . . . .  87 
Colonies of the world . . . . . . . . . . . . .. 8a Rni l way sand t ox· . . . . ; . . .  , . . . . . . . .  84 
Cutter stocks. new"' . . . . . . . . . . . . . . . .  84 Hefuse destructor. S h oreditch . . . 85 
Electrical e x h ibition . . . . . . . . . . . . . . 87 SanitatIOn of public places . . . . . . .  , 86 
�'is h .  inte resti ng· , . . . . . . . . . . . . . . . . .  HI [Ol,cience notes . . . . .  , . . . . . . . . . . . . . .  , . .  86 
Geolo�ical congress . . . . . . . . . . . . . . . .  8;) 8 h i p  can a l  prugress . . . . . . . . . . . . . . . .  !l2 
Guns, 1f)· inch . . . . . . . . . . . . . . . . . . . . . . . 82 Siena Cat h edral ,  pavement of. " . m 
Hono l u l u  museum . . . . . . . . . . . . . . . . . 82 S kate sai l i ng* . .  , . . . . . . . . . . . . . . . . . . .  8:) 

The extl'emely useful Isthmus of Corinth canal, which 
is only a l ittle over three miles long, saves from 
one h undred to two h undred miles of the journey to 
Constantinople, and obviates the dangerous passage 

Iceland, expl orations i n ,  . . . . . . . . . . 82 Suu l .  the seat of . . . . . . . . . . . . . . . . . . . .  no 
I nventions recent l y  patented . . . .  H2 �talo!'e. e lectrical l y operated . . . . . . . .  84 
Kissing t h e  book . . . . . . . . . . . . . . . . . . .  81 gtains. silver . . . . . . . . . . . . . . . . . . . . . . . . 84 
Lightning, freaks of . . . . . . . . . . . . . . .  87 � u b mari n e  torpedo bont . . . . . . . . . . HZ 
M anila, fortifications of" . . . . . . .  81, 81 � u p p l e m ent, current. ,  . .  ' . . . . . . . . . .  ro 
M ineralogy and m ining, d epart· 1'e l l urion* . . . . . . . . . . . . . . . . . . . . . . . . . . .  R4 

ment of . . . . . . . . . . . . . . . . . . . . . . . . .. 92 rrorpedo boat destroyer. J a panese 85 

RECENTLY PATENTED INVENTIONS. 

Blcycle-Iml·roveln c nt s .  

BICYCLE -WINDSOR U .  CAMPBELL . Sulphur Springs. 

Ark. This invention provides independent pedal move
ment. of tbe lever type, which afford means to adjust the 
length of the stroke of each pedal-lever while tbe bi
cycle is in modon. T he invention also embodies novel 
quick-pitch screw connections for the pedals, with mo
tor-gearing to drive the rear traction-wheel, and provides 
two-part traction·wheels and · two· part tires for such 
\\ beels, together with means for joining tbe paIts of the 
wheels quickly and holding the tire thereon. 

E nglneerlng-"" ppllances. 

V A R IABLI� GUVERNOR CUT-OFF FOR EN
GINES.- MARTIN O. ARNEGAARD, llillsborough, N. D. 
I n  the present antomat ic ('ut ·off governor, arc included a 
,","rtical ly slid able shaft at the lower end of which a bar 
i" so piwted that its angle can be adjustcd to the shaft. A 
rock· shaft having a crank. carries a guide for this piv
oted bar, and is operatively connected with the val ve
gear, iu order to control the speed of tbe engine. 

Mecbanlcal Devices. 

ELEVATOR AND CONVEYER.-- GEORGE HAIss, 
New York city. This invention provides an apparatus 
by which material. such as coal, may be raised and con
veyed horizontally. and dumped automatically at any 
desired point. To this end, the inventor employs an 
endless bucket-carrier, two runs of which are vertical and 
two runs horizontal. The lower horizontal run has a 
distributer for filling the buckets, so that the material is 
lifted to the upper horizontal run, where it may be 
dumped at any point and into any receptacle. 

slots of the casin�, and adjustable with the arms to dif
ferent pointa of the slots, whereby the angle betwe�n the 
arms can be varied to correspond with the angle of the 
interoectmg rails to be connected by the turntable 
rail. 

REFRIG ERATOR-CA R.-ANDREW J. McARTHUR, 
Gainesville. Fla. The purpose of this invention is so 
to cOllstruct the ice-tanks of a refrigerator. car, that 
a large area oC ice will be exposed to the interior of 
the car, in order that the heat of the load will be quickly 
condensed. Each of the ice-tanks has a circulating-coil 
extending along the wall of the car. A perforated pipe 
extends through the pair of tanks and has connection 
with the coil. Under each tank a tray is placed, the 
trays being connected by a pipe. One of the trays has a 
trap connection with the circulating coil. An overflow 
pipe extends from the coil at a point adjacent to the 
trap. A drain-pipe is connected with the lower portion 
of the coil. 

STATION-INDICATOR.-RuDoLF SPERBER, Seat
tle, Wash. A cheap and simple arrangement has been 
provided in the present invention, whereby the streets or 
stations will be automatically indicated, the mechanism 
therefor being counected with and operated from the car 
axle. Means are provided for reversing the direction of 
movement of the belts at the end of the road. A bell Is 
provided which is sounded at each change of street 
or station to call the attention of the passengers to 
snch change. 

Miscellaneou s  Inventions. 

DISGUISING UNPALATABLE MEDICINES. -
DANIEL F. DAVENPORT, Americus, Ga. This improved 
preparation for disgnising unpalatable medicines is com
posed of balsam fir, shellac, alcobol, and olive oil .  The 
pasty mass thus formed is heated and allowed to cool, 

METRONOME.-JACOB C. DOERFER, Denver, Colo. and is then reduced to small particles and reheated. 
Connected with a spring-motor driving a pin.cylinder, 

SHELVING.-JAMES M. LIPPINCOTT and CLINTON S. are sounding devices operated from the pin-cylinder. To 
control the speed of the motor, a go,'ernor of the wind- HALL, Oakland. Ill. The purpose of these inventors is 
wheel type is employed. In order to decrease tbe speed of to furnish means for ntilizing the space between the top 
the govercor, brushes having graduated bristles are em- of tbe ordinary shelvin� and the ceiling of the room by 

ployed, which are moved toward and from the governor providing a sheif· section whicb can be moved vertically 

from the motor. to a point above the fixed shelves and then' moved later-
ally to a point above the fixed shelving. The vertically 

. 
DENTAL�PLUGGER.-RoBERT BLUM. Corpns Cbris- and laterally movable shelving-section has projections to 

tl, 
. 

Tex. Tne dental plugger has a tool or plugger enter guideways having vertical and lateral wings reo 
pomt operated to dehver either a forward or backward ceiving projections at both the upper and lower ends of 
blow by the action of a mallet block slidable in the I the shelving section. A counterbalanced cord has a 
casing or hand-picce, and prop�lIed by a pnenmatic movable connection with the shelving section whereby 
engine or pump, whlcb produces a pulsating or alternate- the stress of the counterbalance will not hinder the 
Iy expansive aUlI exhau.tive action on the body of lateral movement of the shelves. 
air within the chamber of the handpiece of the plug-

DIAPHRAGM FOR GAS-METERS.-JOHN HEARNE, 
Brooklyn. New York city, and CHARLES LAWSON, Bos

ton, Mass. Diapbragms for gas· meters have been hitherto 

!(er. 

Kall w-ay-Cont rlvances. attached at their upper and lower edges to two simiiar 
RAILRO AD CROSSING.-ERNE8T H. HINER. Rog- metal rings, and constructed of two sections or pieces 

era, Ark. The rail-connection devised by this inventor, united by lap-seams. But this construction rendered 
is adapted for nse at the points of intersection of railroad- them leES flexible at two or more points and liable to 
rails. and consists of a casing having a bearing, and slots I leakage. The present invention provides a ring dia
concentl-ic with the axis of the bearing. Depressible I phragm, formed from a single seamless piece of leather. 
arms extend abo .. e the slots and have movable connec- The improv�d diaphragm is free from these objections. 
tion with a suitable support. A turntable is jonmaled ill APPARATUS FOR DRAWING PUMP-RODS FROM 
the :'earing and carri�s a rail·section. There is an ope· W ELLS. - J08EPH E. GARVER. Rollersville, Ohio. In 
rative connecti"n between the turntable and the arms. oil-fields it is often necessary for repairing or cleaning to 
the connection comprising parts extending through the draw the pump-rod from the well. This is nsually done 

by means of a windlass operated by horse-power, a pro
cess which is not only 810w, but inconvenient. The 
present invention secks to provide means whereby the 
usual pump. power may be used for raising the rods. 
With this end in view, the inventor employs the borizon
tal movement of the rod or cable operated by the pump, 
to rotate a winding drum from which a rope extends to a 
connection with the rod to be drawn. 

LUGGAGE-CARRIER FOR PACK-ANIMALS.
JOHN CALVERT, Dayton, Ohio. In this luggage-carrier 
Cor pack-animals, a back section is provided formed of 
parallel bars. '1'0 the back section and transverse bar, 
a bottom section is hinged. Pivotally mounted braces 
between the back and bottom sections brace the latter. 
Chains are used in connection with the upper ends of 
the parallel bars of the back section. Hooks provided 
with rings engage the cross·trees of a pack-saddle. 
whereby the luggage-carrier on the pack-saddle can be 
moved. 

. 

FLUE-STOPPER. - BERNDT E. BENGSTON, Axtell, 
Neb. The flue-�topper consists of curved plates placed 
one upon the other, their concaved surfaces facing. Be· 
tween Ihe cap or cover plate and the opposing curver! 
plate a connection is provided. A !(\lide-device is se· 
cured to the curved plates and extends through the 
cover-plate. The cover· plate can be forced in the direc
tIOn of the curved plates, to expand the latter. and in 
this manner to close the passa�e through the thimble. 

tbe driver and provided with a lever which may be 
operated either by hand 0: foot. The air-pump and the 
air-brake-cylinder are connected by a pipe. 

GATE.-OLIVER E. POTTER. Cameron, Miss. 'fhis 
gate is provided with improved mechanism for beinl.( 
opened from a distance, without dismounting from 
a horse or carriage. The gate is composed of two 
halves pivoted to swing toward and from each otber. 
connections being' pr,wided so that lhe halves may be 
swung together. Upon the pivot of one half. a pulley is 
mounted. About th� pulley a cord IS passed. A bar 
mounted to reciprocate adjacent to the pnlley has the 
cord attacbed to the ends thereof. Bell-crank levers are 
attached to each end of the bar and by their means tbe 
gate is either opened or clo�ed. 

SUPPORT FOR MATTRESS-FR AMES. - LOUIS 
PETRILLA, Brooklyn, N. Y. rrhis invention provides 
such a support for the frames of spring or other mat
tresses that, wheu a mattress is in use, the weight will be 
equally sUBtainpd at each corner, thereby preventing the 
mattress's sagging and becoming permanently depressed 
at such places where a persoll is accustomed to lie. The 
invention also provides a spring or yielding snpport for 
woven- Nire or similar mattresses, and a means for tight
enin� the springs and the supports when desired. 

APPARATUS FOR MAKING MOLDS FOR STONE
WARE OR EARTHENWARE-JARS. - CHARLES 
KETTUON and FRED V. MAXWELL. Macomb, Ill. Here-

HASP-LOCK. -WILLIAM M.  VALENTINE, Glen Cove, tofore it has been deemed impracticable to form a jar of 
N. Y. With a hasp is connected a locking-bar which is clay or of like substance with a thread on its neck, the 
provided with a lateh-head and which has sliding and main difficn!ty being to form a suitable mold. These 
pivotal movement upon the hasp. A keeper is adapted to inventors have devised & method of forming a mold of 
receive the latch-head. Gravity lock-levers operated by a plaster· of-Paris or other suitable substances to shape the 
key are provided for the lock· bar and are located between top and neck of a jar, that portion of the mold adapted 
the bar and hasp. A projection from the lock- bar i. ar- to shape the neck being provided with internal screw
rangcd for engagement with the lock-levers. By reason tbreads. 
of this. 

construction, the hasp-lock can be made to I TONGUE-SUPPORT.-EDWIN JARRELL, Riverdale, 
serve eIther as a latch or as a lock. Kan. This IDvention is an improvement in t.ongue sup-

ACETYLENE.GAS GENERATOR. - MYRON E. ports for wagons, and seeks to provide a simple con
SPRAGUE, Plymouth Union, Vt. The novel feature of �truction wbich can be adjusted to suit the vehicle and 
tbis generator is found in the peculiar constructiou of the horoes, whicb will automatically adjust out of gear 
tbe automatic cut-off valves. A bove tbe generator a in dumping the wagon,  and wbicb can be easily re
water-reservoir is placed, from the top and bottom of adjusted after the dumping is effected. The inventor 
winch. pipes I�ad to the generator. The reservoir ha� provides a spring connection between the wa�on and the 
one of its sIdes in the form of a diaphragm. At the tongue, link connections hetween the spring and the 
side opposite the diaphragm. tbe reservoir has a valve· tongne, and an abutment for throwing the spring off the 
seat in which a valve having a spring·control led valve- center or out of gear to free it from its supporting con
stem is adapted to be seated. Water is fed to the carbid nection or pOSition with respect to tbe tongoe. 
below by means of one pipe. and a portion of the gas 
generated i� conducted by the other pIpe to the reser
voir. When the pressure becomes excessive, the dia· 
phragm is pressed outwardly against the spring on tbe 
valve-stem and forees the valve against its seat. thus 
shutting off water from tbe carbid. When the pressure 
is reduced, the diaphragm by its action opens the valve 
and permits more water to flow through. By varying 
the tension of the spring the valve can be made to shut 
off the water at any desired gas·pressnre. 

PNEUMA TIC CARRIAGE· BRA KE. - DANIEL P. 
SAMMIS, New York city. The purpose of this invention 
is to provide a mpchanism for operating brakes npon car
riages, wbicb mechanism sball not require rods or similar 
devices to connect the brake-operating levers with t.he 
brake·shoes. With this object in view, the brake is 
operated by means of an air-cylinder. An air-pump is 
provided. which is located at any point convenient to 

DesIgns. 

VEGETABLF.-MASHER. - CHAHLES VAN WINKLE, 
Rutherford, N .  J. The v('getahle�mu8her compri8es 8 
bottom made of wire netting, the wires form ing cntters, 
and a handle connected with the bottom. In using .he 
device. the operator moves the bottom into contact with 
the vegetables, so that tbe vegetables are cnt by the 
wires. The cut portions pass up through the meshes to 
allow a further descent of the bottom and consequent 
mashing of tbe vegetables. The masher is raised and 
lowered as many times as may appear necessary to mash 
the vegetables properly. 

NOTE. -Copies of any of these patents Will be brn
iahed by Mllnn & Co. for 10 ceuts eacb. Please send 
the name of the patentee, title of the invention, and dnte 
of this paper. 
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ON THE SPRINGING AND ADJIJSTING OF 
W ATCHES .  By F. J. Brittt'll. Lnn
don : E. & F. N. Spon.  New Y ork : 
Spun & C o m pan y . Pp. 152. 121110. 

TillS volume contains a description of bal'lnce spring· 
inl! and the compensatin� balance, witb dir�ctions:ror ap
plying the sprinl!ing lind adjustini: for isochronism and 
temperat,,�e. It i. Intended for those tolerably con
versant with watch·making and those who desire. guid
ance in tbis ptlrticular branch. rather than for beginners. 
and therefore a knowledge of the many elementary 
branches ip assumed. While we are not particularly 
familiar witb watCh-making. we can see that the book is 
a fairly practical one for those who are engaged in this 
form of mechanics on a small scale. 
A PRACTICAL E NGINEERING POCKET 

BOOK FOR 1899 Manch ester. Enl{
lan d :  Pract ieal Engi n eel'i ng- COOl
pauy, Li m i ted.  New York : D. Van 
Nos/ran d  Compa n y. 1898. Price 60 
" e l l ts.  

Tbis annual compilation is an interestin� little pocket 
book and contains considernble information not found 
(·Isewhere. If an engineer nowadays should have all the 
pocket book. which are publi.hc<l, he would have a foun
dation fol' a fine engineering l ibrary. It is remarknble to 
Bee what excellcnL mntter i. contained in the different 
pocket books. 'l'he little volume before UR is no excep
tion to this !ulc. 
POR'rLAN D  CEMENT. ITS MANUFACTURE 

A N D  USE. Bv Charles D. Jam e"on. 
New Y OI'k : Van Nost l'a u d  & Com
pany. 1898. Pp. 192. 8vo. Price 
$1 .50. 

This monograph is the ontgrowth of a short conrse of 
lectures delivered each yenr to the junior engineer 
students of the State University of Iowa. npon limps. 
mortars. and cements. The book deals in a clear and 
logical manner with the making of Portland cement, in
cluLiing the selection of raw materials. their proper treat
ment hy the different methods. the burning of this ma
terial with tbe types n8ed. testing of Portland cement. the 
compnrative valne of different cements. the nse of Port
land cemcnt as a material of construction. the proper 
methods of manipulation. estimates of qunntities. costs. etc. The book is eminently practical and scientific and is well illustrated by en\:Tavings which elucidate tbe text. 
TWE �TIETH CENTURY MAGIC AND THE 

CONSTRUCTIOY OF MODE R N  MAGI
CAL ApPARATUS. With the I n t ro
d uction o f  New Experiments. Me
chan i cal. Chemical,  Electrieal, et c. 
By Nevil Mon roE' Hopki ns. Ne w  
York and London : George Routleci ge 
& Sons. L i m ited. 1898. 12 1ll0. P p .  
160, 100 i llu strations. Price $1. 

The volume before us is a collect.lon of magical tricks 

Til, charo. 1M' in .. rtion un4er tllu head u Om Dollar a 

Line jor I'ach i-nseTtwn. : about etoht wo·rds to a line. 
.Advertuw,,,n!s mu .. '. bt rt . .,.iv,d at pubtication ojfic, 

"" eart" us 1'hur.dall num.i1n4 to aWeo" m tilt follow-

1.'1{1 week'!! issue. 

Marine Iron Works. ClliclUlO. Catalogue free. 
For hOisting engines. J. S. Mundy. Newark. N. J. 
. . U. S." Metal Pollsb. IndiallapoU.. Samples free. 
C. E. Sontum .!: Co . •  Cbrlstiania, Norway. M fr8. Agt8. 
Ga80line Brazing Forge. TUrner Bras8 Work8. Chicago. 
Yankee Notions. Waterbury Button Co .. W aterb'y, Ct. 
Bee keepers, 8end for 1899 catalogue of 8upplies. J .  H. M Cook. 00 Cortlandt St . •  New York . 
Gear Cutting of every description nccurately done. 

Tbe Garvin Macbine Co .. Spring and Varlck Sts .. N. Y. 
New volume Model Engineer begins now. Annual 

8ub .• 7oc. Spon '" Chamberlain. 12 Cortlandt. New York. 
1'he celebra.ted . •  HOl'nsby-Akroyd " Patent Safety Oil 

Engine is built by tbe De La Vergne Refrigerating Ma· 
cbine Company. Fo< t of East l38th Street, New York. 

'JIbe best book for elect.rlclans and bellinners in elec
t.ricity is .. Experimental Science." by Goo. M. Hopkins. 
By mail, $4. Munn .lt Co . .  publi.ber8. 361 Broadway, N. Y. 

Roche's • •  New Standard " Klectric Necktie Pin. 
Works like n cbarm . Midget Battery. Tbe electric 
IIgbt is a beauty and a wonder. Sent postpnid for $1.00. Agents wanted. Wm. Hoche. 259 Greenwicb St . •  �ew 
York. 

"11'"" Send for new and complete catalogue of ScientiHc and otber Books for sale by Munn & Co . •  361 Broadway New York. �'ree on application. 

• 

ItS 
HINTS TO CORRESPONDEN'fl:!. 

Name" and A ddre •• must accompanv all letters or no attention will be paid tbereto. 'l'hiB is for om information alld not for publication. 
Il e fe l'ences to former articles or answers shonld give date of paper nnd page or number of question. 
I n q n h'les not answered m reasonable time shonld 

Dc repeated : corrcspondente will bear in mind that some answers require nut a Iittlc research. and, though we endeavor to reply to all either by Icttel or in this department. each must take his turn. 
Bn yer", wishmg to pnrchase any article not advertised in our columns will be furnished with addresses of house8 mannfactnring or carrying the same. 
Special 'V rltten I nfo rma t i o n  on matters of personal rather than general interest cannot b€ expected without remuneration. 
Scie n t i fi c A merlcRll S n pp l e m ent. referred 

to may b€ had at the office. Pnce 10 cenll! each. 
Boo k s  referrecl to promptly supplied on receipt of price. . 
IU l lle r a l ",  sent !:or examinabon should be distinctly marked or labeled. 

(7587) A. C. S. w rites : 1 h ave several 
cells of bichromate of potasslun. battery. so arranged that 
the zincs can be raised from the solution;when not in use. 
The rods and zinc holders are made of brass. After being 
charged a few days a salt begins to cover the parts men
tioned and I fear will. after a time. destroy them. With 
what shall I coat the brass parts to properly protect them 
from the action of tbe I1cid f A. To prevent the acid of a 
battery from climbinl,l and reaching the bras. fittings. pro
ceed as follows : Dip the upper end of the carbons in 
melted paraffine till they are completely saturated for an 
inch with paraffine. Coat the upper end of tbe zincs witb 
asphaltum varnish. Of coul"8e. the cells must be taken to 
pieces and the plates thoronghly washed and dried before 
treating them. 

divided into mecbanical. chemical. and electrical tricks. 
It is written by an amateur aUlI is dedicated ., '1'0 the 
Amateur Conjurers of America and England ." It should 
be sahl in the beginning tbat it is an entirely different 
work in scope from " Magic: Stage Illusions and Scien
tific Diversions, Including Trick Pbotograpby." of our 
Mr. A. A. Hopkins. • .  Twcntieth Century Magi" " deals 
rather with clever tricks devised in the laboratory. while 
our " Magic " concerns rather the actual tricks of the 
prestidigitatenr. which were in many Cases furnisbed by 
the mngirians themselves. or by their master machinists. 
Having noted the marking distinction between the two 
books to prevent confusion. we bave no hesitation in 
SIlying that " Twentieth Century Magic " is an admirahle 
collection of new and clever tricks. and. as tbe author 
says. it is primarily designed to furnish an additional 
field for the amateur to operate in as well as constructive (7588) F. A_ B. R Ilks : 1. 'Vould four cells 
occupation. If he has a mechanical turn of mind. As snch of battery. each giving 1 '75 volts and 6 amperes. when 
it will undoubtedly prove of \'alue to the amateur. and connected in series give a total of 7 volts and 6 amperes ! 
the professional conjurer mny also glean some valuable A. Yes. 2. Would tbis light six 7 candle lamps (con
hints which will doubtless prove useful to him. The ilIus- nected In paralle\), each of 7 volts and I ampere f A. 
trations are very largely in the line of working drawings Yes. theoreticallv, but practically. no.  3.  About how and serve to admirably elucidate the text. It is tastefully long would an ordinary battery of this size run thatnum
printed and bound. ber of lamps f A. Any battery used in this way would 
PROCEEnI NGS OF THE TENTH A NNU AL run do'."n very rapidly. It is like taking the da� of a 

MEETING OF THE ASSOCIATION OF reservOIr away all at �nce for the purpose of drawmg out 
ECONOMIC ENTOMOLOGISTS. Wash- the wate� to turn a 10,11. The water runs out all at_once. 
i n :,('ton : Govel'llmeut Printing Office. I Tbe cell IS used up all at once. 
1898. Pp. 104. (7589) G. S. Y. asks : How is ru bber dis-

The work which is done by the government alone in solved for the use of mou�ding tip" fo� cnltche.s. sh?es. 
practical entomologv is simply enormous and is highly etc. f A. Rubber IS not dIssolved. but IS vul.camzed mto 
creditable to Dr. Howard and his assistants. 'l'he pres- shape. We can send you an Important serles of papers 
ent pamphlet is tbe proeeedini:s of the meeting which on rubber ma�ufacture on receipt of 30 cents. which will 
was held in Boston, August. 1898. anu contains a numher give you full mformatlOll regardlllg the ma.nufacture of 
of papers of interest to all who are in any way connected such articles as you mention. 
with practical entomology. . . 

(7590) .. S ubscriber " d escribes a d y
DIE TECHNISCHE VER WERTHUNG DES namo casting wbich he bas. and asks how to wind it for 

STEINKOHLENTHEERES. N ebst einem series and for compound winding. both of field and ar
A n ha nge: Ueber d i e  Darst.ell ll llg des mature. both for battery current and for 100 volt clr
n atUrlichen Asphal tth eeres un d cuit. He finally asks what would be candle power gen· 
Aspbaltmast.rix au!! d en Asphalt- erated by it. The whole frame is only 4� inches long. A. 
stein e n  und bitulUinljsen Schiefern, The macbine is a toy of no real use. Wind it np with No. 
sowie Verwerth ung der Np,hen pro- 26 or 28 magnet wire. A cell or two of battery will 
d ucte. Von D r. Georg Th eni lls. make it turn. SCIENTIFIC AMERWAN SUPPLEMENT. No. 
Vienna:  A. H a rt.leben . P p. vii i ,  216. 600. price 10 cents. containp drnwings of connedions. 
8vo. Pl'ille 60 cents. armature. etc . •  to show you how to proceed. 

The rapid development of organic chemistry within 
the last forty years bas been largcly dne to the particn
larly exhaustive study of certain organic bodies. The 
thorough examination of compnratively few compounds 
has heen sufllcient to bring about radical changes in 
chemical theories. Among these organic bodies should 
be mentioned tbe products of the distillation of coal tar. 
many of which have played a not unimportant part in 
tcchuical chemistry. Suhstances mch as benzol. phenol. 
naphthalin. anil in. and the othcr derivative. of coal tar. 
have been extensively used in many industries. For many 
yenrs tbe author of this work has been engaged in the 
manufacture of b€nzol. nitrobcnzol. phenol. anilin. and 
other coal tar products. and of asphalt and nsphalt ce
ments: for this rcason the second edition of the "Steip.
kohlenthcere, II containing 8S it docs information ob
tained from thc experience of years. shuuld be of more 
than usunl interest to chemists engaged in the makin2 of 
coal tar. 

(7591) A. A. C w rites : 1 whh to stai n a 
num b€r of glass electric light globes. What chemicals 
shall [ use. and how use them f Red. blue. and green are 
the colors I wish to use. A. 1. Prepare the glass by 
thoroughly washini: in soap and water nnd drying. Then 
dip in bath made by beating up the whites of two eggs 
in 1� pound or pint of water and 1Iltering, and hang up 
to dry. Dissolve the aniline coior in photographer's com
mon collodion. 2. Red or blue aniline Wil l  form clear 
solutions. while the green solution will require filtering. 
3. Yellow aniline forms a handsome color. but the sur
fnce of the glnss presents a frosted appearance after the 
application. 4. Violet and purple colors may be ob
tained by combining red and blue in different quanti· 
ties. When the solution is rendy. dip tbe prepared glass 
bulbs therein. hang up to dry. and tinally pass a current 
through the bulb for balf .. n honr. that the heat thus 
generated may harden the coating of the collodion, or 
place in a current of air. 5. 'l'he preparation can easily 

be removed with alcohol or sulphuric ether. but is not Cbanllellng. featber edging. and ronndlng maaffected by water. Experience has shown that the hest I ch ilies. mecbapism for. W. E. Fi8cber . . . . . . . . .  6\S.� 
results are obtained by not using too much amline. Mak� • g�r��i���?I��: :tc�" f���';:;ix'ed' Ore8: ' method' of 618. 16 1 
tbe color light rather thaD deep. and apply two or three Cir�.:\� �1���������:;;a�fg,dI'l�W.gkr.:ct:W�11��r·""", : �l�:m coats. Clamp for 8addle p08t8. etc . • J. H. Bul lard . . . . . . . .  6l�.63U 

Cleaner. See Hoiler cleaner. · Seed clea.ner 
(7592) L. P. asks :  1. W hat are th e Clock dial . electrIc illuminated. R. T. Crane. Jr . . . G18.r.4G 

methods ;for making tbe di1ferent kinds of Imitation g:g�:: �!��t:�fn�j.'r: ���\!r.��::: : : : : : : : : : : : : : : : :.: t\�:�1;X woods ! A. Imitation woods are made by stainin2 and 8lgrb';,"s
u���rW: ��'§;��moi."·::::::::::::. ::::::::::: �1�::W by the grainel" s  art. See our " Cyclopedia of Recepts " Clotbes raCk. Wiecbel & Himmel�e\>er . . . . . . . . . . . .  �IS.'''' ; for a full account of staining and graining imitation of . ggr��.�l\,.I�l�I��v':.'i?i.��. ����.��' . .•. : � :  .��r.I�.I��: : : : :  �1�:lt:!

I
, all kinds of wood. $5 ,by mail . 2 Why is it that the I Cock. automatIC sbutolf ball. T. W. Ryan . . . . . . . . .. 61H.4oo 

lowest part of music sung by fem�le voices is the alto. gg��: ::�:: }\t *':f..�en : : :  : :: : ::: : : : :  : : : :  : : : : : : : :  : : 81�:gW while if play�d on an instrument it Is the tenor f A Cock, stup and waste. �'Iockhart & Keogb . . . . . . . . . 61S. 79'l 
We cannot agree with your statement concerning th� ggi�;,s':-'�ft.

a.r.
d
R'bt;:��·. �:.�:.� .�:�:.�

I
.��.���::::::.: �t�:� parts in music us sung and as played. Alto 8/l sung does Coin carrier. J. N. Crabb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61S.�!l7 

not become tenor when played. though the ranges of the ggn:� ��fm
c
;e�.

d
{'v"?�I.'Vo�;,�nf�

rr
: : : : : : : : : : : : : : :  �t�:::tJ alto and of the tenor have many notes in common. Tbe 2g::'f��n����;bo��a'i!;il�lf��.:a�bl�:�.f.?W�berC 61S.579 usu .. 1 ran2e of the parts in music. as given in the " En- 80n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6IS .• 82 cyclopedia Britannica." vol . 24. is as follows: Hass. from gg��f�i/:�g·d�Y}�g ����r�iiis: .�;: ·C;;x: : : · : : : : : : : : : �t�:� 

F b€low ba�s C to include middle C: baritone from A Cornice and gutter, combined roof, C. A. Man· 
below ba .. C to include E above middle C: te·nor. from Cot�g:�\o· openej.ij .. iipiiaj.aiii8 . .  ior · 8iipiifyii.g:j': 6IS.797 bass C to include G above middle C : alto or contralto. , Corrigan. : . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . 61S.784 
f E h"l iddl ' . Counter CUttlllg macblne. SawlD & Putnam . . . . . . 61S,586 rom "" ')w m e C to lDclude B above mIddle C : Coupling. See Bicycle COUplllll<. Car coupling. mezzo soprano. from G below middle C to include D of Pipe coupl inlf·. 'l'bill coupling. 

b 'ddl Crate. sblPPlDg. l est & J ones . . . . . . . . . . . . . . . . . . . . . . . 61S.«8 oc�ve a ove ml e C; soprano. from B b€low middle C I Cru8ber. See Clod crus,ber. to lllclude F of octave above middle C. By this table I Cuff attachment, D. J. Gue . . . . . . . . . . . . . . . . . . . . . . . . . .  6IS,iiQ? 
you wlli see that e,'en bass and soprano have two notes g�:�t�:�g�· !,.;Jft';!��w '"iiacIiiiieili:C:' N: 'LaiD: 61S.6.3 
in common B and middle C but a ba8s \'oice does not belL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6IS.473 
b€comc so))�ano by singing �iddle C. g�m�:tg� r.:-.t:I����::�'s�:.-XIr:,�rt.�� .. ::::::::::::: �l�:� Current motor. alternating. E. C. Newcomb . . . . . . . 61S.578 

(7593) J. H . H. asks:  H as an y  substance. t���:i� �;I�
u��n�e:�n�

t
:ti:8:��iler iioider: ;;oiD: 618,746 

either. animal. vegeta�le, or mineral matter. either liq�ld cur�!���h?g ,!I.:'A\oider: 'ii: S:iirewii.gioii:::::::. �\�,t:,� or solll.l. ever been dIscovered or manufactured which Cuuing square bole8. tool for. N. R08enberg . . . . . . 6IS.585 can resist and is not penetrated by the electric waves Cycle 8addle, M. Pedersen . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,1l\� 
which pass through the ether f A. We 8uppose thatelec· Rf���a�:gr���l�c�·o�d�j. ���kr�r.�t1n· ·: j.': Eci,uberi:: 81�:�1 tric waves to some extent penetrate most snbatances. but DI"ginK and tamping implement. fi. M. Knox . . . . . �IS.4.1�' . 

I 
Dls b wasber. L. ll. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6l8.1;u.� not WIth equal easc. Electric waves are also rellected by Display card. B

'
,B. Goldsmitb . . . . . . . . . . . . . . . . . . . . . . . �IS.410 sheet metal. refracted by a lens of pitch. lind polarized Dour cbeck. C. � . Hanlllgton . . . . . . . . . . . . . . . . . . . . . . .  bIR.� 

oy grutinl?8 of parallel wires. All these changeR sug- E�g� g�
o
::[e

a
�l�ie���: b'. �g����:::::::::::

.
::
.
:: 81�:!jg gest a degree of resistnnce to the waves which retardti g���g�;�i��a�e�·B��:�i.;s &: Brewer: : : : : : : ' : : : : :  �l�:�g them. and in the end would stop them. See SCIENTIFIC Draugbt equal izer. G. W. Hussell . . . . . . . . . . . . . . . . . .  mR.';�; 

AMERICAN SUPPLEMENT. Nos. 718. 720. 734, 967. 968, E�:����I�:r;:�g.i;nt�·s��3j�8tabie· iiaitern: j.;: ·j,:·: 61S.m 969. price lO cenU! each for the work of Hertz · .. Ele- BuddinKton . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ms. ;;!;� 
mentary LeSBOr.s ill Ele�triCitY," Thompson, pride $1.40, R�l:ti������.�tU��a�j.i��� .. �.���.r .

.
.
.
.
.. .... .. .. .. .. .. .. .... .. .. .. :: :::�:� i:f and Lodge's " Modern Views of Electricity." price 82. �ra�'tPc"!!gg�r,

a
�
o
.;e�h�g,

n
l �:;,eit"���� :  : . : :  : :  : :  : : :  : :: d,L:;:, 

_ __ _ _ _ __ _ _  __ ______ ElectrIC battery, A. H. Adams . . . . . . . . . . . . . . . . . . . . . . ns ' .:;;. 
TO INVENTORS. Electric furnace. H. Bovy . . . . . . . . . . . . . . . . . . . . . . . . . . .  (j 1 �.:i�;J ElectriC meter, prepayment, Long & Schattner . . . (jlt;,l:!�1 Electric motor, dlrect acting reciprocating. J . Ii . 

Of
A

r:no
e
r�

pe
[���l

ce 
o�: �tJ�d�:�

rs
th�r:.�n��

e :��ft���f��� Mason . . . . . . . . . . . .  " - . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi1R.'i02 
f h d b d bl d Electrical protecLor. D. J. Cartwri�bt . . . . . . . . . . . . . mH.HI2 
t�� f:;.�n:��tpr���:nOllab:�ha 

co���e�t'!� !�3�����:�s E levator door. D. J . Harding . . . . . . . . . . . . . . . . . . . . . . . . (HK,lil;4 
I d f I f h Embroidering macbine. J. A . GroebU . . . . . . . . . . . . . .  Glti.4;S unequa e RCI Itles or procurplll pa!ents e�eryw ere Engine. See Gas engine. Rotarv enJ{ine. Ro-A synopsIs of the .patent htws Of the U mted States and tary reCiprocating engine. 1"riple cy linder all foreign count�les may be had on o:ppHcatlOn, �nd per- engine. \VinCl engine. sons contemplutmll tl?-e �ecurmg O! patentljl. either at Engine attachment, steam. G. Palm . . . . . . . . . . . . . . .  61R.4:l4 bO.me or abroad. are !nvIted to write. to thiS offi ce for 

I 
Engine indicator. steam, Kinney & Vaugban . . . . .  tilH.420 prICes, whl�h are lq"!. m accordance W:1tb tbe time.s and EnJline muffler. explosion. E. J. Penninllton . . . . . . 618,4i9 our extensive faClhtiee for conductmg the bUSiness, I �nJlmes automatic stopping mechanism for V. s}j?re8sd MUNR & .f0.t< ofllce SClKNTU'IC AMERICAN. 

I 
E. Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . .  61S.679 roa way. ew or . Envelop, H. D. Wolfersberger . . . . . . . . . . . . . . . . . . . . . . 618,6.'12 

�!!'!!!!'!!!!'!!!!'!!!!'!!!!'!!!!'!!!!'!!!!'!!!!'!!!!'!!!!'!!!!'!!!!'!!!!'!!!!'!!!!'!!!!'!!!!'!!!!'!!� Eraser. b1ackboard, C. I�. yeo . . . . . . . . . . . . . . . . . . . . . . . tilS.75!1 , Exbibit.or. cnrd. �'. C. Wat80n . . . . . . . . . . . . . . . . . . . . . . .  618.548 INDEX OF INVENTIONS Explosive motor, E. Brillle . . . . . . . . . . . . . . . . . . . . . . . . . .  618,638 EyeJllasHes or spectacles, II. Abbott . . . . . . . . . . . . . . . . filS,71iU 

For which Letters Patent of the 

United States were Granted 

J ANUA�Y 3 1 .  1899. 
A N D  E A C H  B E A R I N G  T H A T  D A T E. 

I See note at end of 1i8t about copies of tbese patents.1 

�'air leader. adjustable. W. �'. Murray . . . . . . . . . . . . . UlR,lm Feather renovator. W. W. G. Reed . . . . . . . . . . . . . . . . H\8.4RI �'eeder. boiler. O. J. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . IaS.484 Fence. iron. G. D. Sbeer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GlS.741 
�'Ifth wheel . E. D. Eastman . . . . . . . . . . . . . . . . . . . . . . . . 1a�.64U 
�l��ha��:i.�IF�D .. \�:fi�ce::::::::::::::::::::::::::.: m�:��l; fi'ish hook, sprinR' actuated, D. W. Anderson . . . . . . fHS,7fi4 Fisbinll reel teusion attachment, A . V. Chapin . . . fil8.599 It'loor clamp. E. C. Inllersol l . . . . . . . . . . . . . . . . . . . . . . . . .  61/{Jii:l 
Folding tub and Similar vessel, .J . A. Sbearer . . . . . .  filS.4.J2 lI'ountaln. II"" W. Darlington . . . . . . . . . . . . . . . . . . . . . . . . . ml-o)��18 �'rogless switch. J . Graham . . . . . . . . . . . . . . . . . . . . . . . . .. 618.411 }'urnuce. See Assuy furnace. Electric furnace . Metal lurgical furnace. 

Acetylene Iilenerating apparatus. J. H. Ross . . . . . .  61S.734 Fur.niture. compositIOn for cleaninlil and pol ish- r. Air mo!stener and attemperator. W. H. Prinz . . . . �IR.615 Ga��.g'lee�il \��a����ge: · · · · · · · · · ·  . . . . . . . . . . . . . . . . . 61S.a!"f2 
Air reg.ster or ventilator. S. Tuttle . . . . . . . . . . . . . . .  61S.5\1O I G . b J L' \V ' II ' s Gl0 ·'0  Alarm. See Beer cask alarm. Fire alarm. , as ur�ler. . .. . I lam . . . . . . . . . .... . . . . . . . . . . . . . . .  ! ';. ' :k') 
Alkali aluminutes. making. n. S. Blackmore . . . . . 618.772 1 �as engme, G. Palm . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . (!l�·f·f? 
Amtdoammonium base and making same, aro- Gus generator, P. A. N. Wmalld . . . . . . .. . . . . . . . . . . . . . �HL�:.) 

matico Koni)C & Scholl . . . . . . . . . . . . . . . . . . . . . . . . . . . . mR.G88 . �as generator, acetylene, E!rn�t & PhIlips . . . . . . . . f�l/{.4;);J 
Amido

r
henolea. makinJl. n. R. Vidal . . . . . . . . . . . . . .. tHS.809 (.-us generator, acet.ylene, G. ]I .  pwell . . . . . . . . . . . . . . I� I�.� H 

Anima trap. C. O. Hulberg . . ... . . . . . . . .  : . . . . . . . . . . . . . G1S.6iG a:: �:g:�:tg�: :�:t��:�:: tj. ���I�
e
llliaiii8::6is:593. �;\�:r)��I : Ar

������ . . ���. �.��.���. �.
l
�.����� . ����.1���: .� '  . .  �'. 618.727 Gas meter. prepayment, T. Phillips . . . . . . . . . . . . . . . .  1 � 1� � j2 

A8pbalt m ixing macbine. H. H. Butler . . . . . . . . . . . .  61S.535 Gate. D. S. McMu l len . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I:IS.� I I  
Assay fnrnnee. J . R. Bapty . . . . . . . . . . . . . . . . . . . . . . . . . . 618.768 Gate. C. Rice, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I�I' . .  ' ,' AUller. earth borinll. Z. Leroux . . . . . . . . . . . . . . . . . . . . . Ul8.422 qate, H. J. �Itter...; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t.I I� . I I. ' 
Awl, 8ewing, C. A. Nelson . . . . . . . . . . . . . . . . . . . . . . . . . .  61S.716 Gear, reverSInI{. u; Palm . . . . . . . . . . . . . . . . . . . . . . . . . . . 6Iti. ' , .  
Awning. window. do<?r. or  store, J . W. Buck . . . . . .. 61S,777 Ge����tor. See Uas generator. Steam genera-
Ax and cutter. combinatIOn, W. Garlick et al • • . . . 61S.658 Gluss. decorated. J. A. I�uxheim . . . . . . • . . .  " . . . . . . .  " (i lK'l l;', Axle box, � . S. Patten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. GlS.�21 Glass dec )rating J A J uxhe' llI fi,,;()I' Back pedaling brake. F. Ecaubert .  . . . . . . . . . . . . . . . . .  �]8.650 Glnss'preS�ing ml�cl'ille. CUh!lOlnu'& ·��·lin;8�·� : : : � : :  �:� :��fn�e���I��.!':i��eV�;,�:i, �.b/j':fEdward8: : : : : : : :  m�:1;: Governor and speed indicator, centriful!al . K. W . . Bales with wire, apparatus for tying compressed , R. Lynen . . . . . . . . . .  .' . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  �18,4?� 

W . M. Coonradt . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61S.6I5 g�:i;,..3�yri�gte:I'::J ���ln.:'� �p' pC'ar����o�"ii ' ii·es. · 618.4.n Battery. See Electnc battery. Storage battery. • � , . .  , 
Bearing, antifriction. H. Brown . . . . . . . . . . . . . . . . . . . .  61S.558 . Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �18.508 
Bearing. antlfriction. C. A. Latham . . . . . . . . . . . . . . . .  6IS.543 qr!'te .altacbmellt. W . l. Ba"ler· . . . . . . . . . . . . . . . . . .  61S.76G 
Bearmg. roller, 11\ W. Wurster . . . . . . . . . . . . . . . . . . . . . . 618.633 ���II�,

d��� :;;'�����a' J��ll�hI�'e��L��n�terin8:ri: : : : : :  : '.: �i��:� Bed attacbment. Invalid, F. M. Forbes . . . . . . . . . . . . . 618.407 H ' c · e N \V I I "IS Ii30 Beebive. Honnoll & Droke . . . . . . . . . . . . . . . . . . . . . . . . . .  61S.675 aIr nmp r. . ",e an . . . . . . . . . . . . . . . . . . . . . . . . . . . . u • 
Beer cask alarm. H. L. Scbroeder . . . . . . . . . . . . . . . . . .  618. 740 �:::'d�:.tT/�'e}�r�o.·[n����e·. · . . . . . . . . . . . . . . . . . . . . . . .  61S. m Belting. ma�;lUfacture of leatber. E. F. Sargeant . .  6IS.Tfl Handle bar instelling. A .  Jerome . . . . . . . . . . . . . . . . . . . 6IS.681 Bicycle. J. EnJlel. . :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f?1S•6i)2 Hanger. See Curtain pole ban�er. 
:i���I:·a1a:-� T���·t . .  piieip .. . . . . . . . . . . . . . . . 6IS.b'26. �l�'�rs Harvester, COl'll, M. Bruner . . . . . . . . . . . . . . . . . . . . . . . . .. G\S.4!l:1 
B!cycle brake .. E. n. Hinkley:::::::::::::::::::::::: �18:572 ll:�:�:�:�: ��!�i.�·. �·rf�r����.��: : : : : : : : : : : : : : : : : : : m�:�;; B!cycle couphn". F. Barto . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.�69 Harvesting machine. beet, C. Maul. . . . . . . . . . . . . . . .  61H.544 
�l���:: g�lldl.:'r� �:�d�rs�nlt*fgti:rd:':::":::""",: �l�:� Heating aPl'urntus . ,I , McRr,i�e . . . . . . . . . . . . . . . . . . . . . �IH.!!1 
B!cycle saddle. O. B. Darltrur . . . . . . . . . . . . . . . . . . .  � . . . . 61S.fiOl ltr�� ��

e
:���!�� ::;"������8 

Jio� �r:�::��.' j:' RO()d: : :  gt�:;� B.cycle support. A. H. Clark . . . . . . . . . . . . . . . . . . . . . . . .  61S.394 Hinge W 11 Hurt 618 I�;S Bic�cle support a,\d lock. G. W. Faunce . . . . . . . . . . .  61S,654 Hinlle: sprin�. H. Hy·de· . .. . :: ... . :: ... : ·. : : : ·. : : : ·. : : : ·. : : : ·. : :  618:794 B.l llard cU8b lOn. G. Ke�n . . . . . , . . . . . . . . . . . . . . . . . . . . . . �IS,5H Holder, combIned, �'. W. Manger . . . . . . . . . . . . . . . . . . . 6IS,425 BInder, temporary. L. E. Curt.8 . . . . . . . . . . . . . . . . . . . . . 618.498 Hook. See Fisb hook. B1md, roller. M. T. Sharp . . . . . . . . . . . . . . . . . . . . . . . . . .  61S.441 Horse detacher, W. P. Harper . . . . . . . . . . . . . . . . . . . . . . 618.005 
�g���� ';;

a
;:

I
�[;,� ��rl���n1;iibiiliir boiiej.:6IS,541. 6IS.542 Horse detacber and vebicle guide. C. �'. Klncbe-

Boiler G Baumann 61S 770 loe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.419 
BOIler'ch;aner, autom�·iic . . t·"F:No'itzgej.·""":"""". : 618:517 H08e. cut0l1: vlllve for. W. H. Laing . . . . . . . . . . . . . . . �IS.472 
BO'le cle e t C E King 61S 465 [ Hose reel. K Clllf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6IS.4\11 RO�}t iree;b. �.s I;UaC�: . . : . .  .' . . . . . . ............... 0: ..... ............ '.: �IS: 7U) U�t��e�

el�\�t:b��;:e����t�[o�e��.:t.)� 
.
.
.
.
.... .. .. .. .. .. .. .. : ���:� Rottle, nOll·reHl lable, S. Erstad . . . . . . . . . . . . . . . . . . . . .  618,4[n Ice cream freezer 0 C Byma8ter 6\S SI1 ����Ies��np����'t��: ASb��I��i. · · · · · · · · · · · · · · · · · · ·  61s.707 1 1ce creeper, C. G. ·Blandford . . . . . . .  : : : : : : : : : : : : : : : : ·.: m8:�74 

Box or Clln. A. Cameron, .I r . . . . . . . . . . . . . . . . . .  618.782. �18,78.� . l�: ����:: �·t�%�omb'& 'Si.reii.Z:::::::::::::::::::: glN::g Brace nnd dTl I I .  A. Kerry . . . . . . . . . . . . . . . . . . . . . . . . . . .  61S.512 . Indicator. See Engine indicntor. Station Indl-Rracket. See Sbelf brack�t. . I cator. Hra�iake�ee Bllck pedaling brake. B I c y c l e  : Insect externiinato�. J. K. Worrell .  . .. . . . . . . . . . . . . . .  618.450 
Rrake apparatus. pneumatic. Merriam & Wessels 61S,576 Insu lating propert.'es. manufacturmg a 8ub· 
Brake bellm. L. C. Bur"ess . . . . . . . . . . . . . . . . . . . . . . . . . . 61S.77S st.ance bavlllg, � .  I,amplougb . . . . . . . . . . . . . . . . . . .  �18·012 Brake releasinll device. drive wbeel, W. O . Pel- . ll�l¥�g ���I'j;o�ke'tk�'i:one . . . . . . . . . . . . . . . . . . . . . . 

018 • • 
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bam . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61S,4�� Knitting macbine. J. A. Clarlngburn . . . . . . . . . . . . . .  , IaR.5.17 :�g�l:' �g:;.��
e
tto& �m�e\v ·ie· ... Laag . . . . . . . . . . . . �l�'=: Knob lock. �'. W. Steele . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 618.1>47 

Buckle. suspender. ri. E. Adam8 . . . . . . .  : . .. .. .. . .. .. .. . :.:: 618:761 I,ace making macb,ine. Prante & Scbmidt . . . . . . . . .  �18.��;; 
Buckle sU8pender M L �'uiler 61S 6.',7 I,amp, E. & 1':. E. G ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.1:60 
Burner' See GHS burner' . . . . . . . . . . . . . . . . . . . . Lamp, acetylene gas, E. II. W i l l iams . . . . . . . . . . . . . . . 61S.5!lb Cabinet. flour. Johnson &. FraveL . , . . . . . . . . . . . . . . . .  618.682 t:�g'c����I:;:;3��:d:��\��s.

E
D.

L
C.�\��:��: : :  m�:� Cabinet,. spool thread, W. E. McCall . . . . . . . . . . . . . . .  6IS.712 Lamp chimney bolder, A. P. Lockett . . . . . . . . . . . . . . laS.51:1 C'alculatmg ma.chlne, J. B. Moore . . . . . . . . . . . . . . . . . . 6IS.427 Lamp, electric. J . S. Mead . . . . . . . . . . . . . . . . . . . . . . . . . IHS.'()(; Camera, IDagazme. Hat�ht & C08sttt . . . . . . . . . . . . . . .  618.459 Lamp filaments apparatus for manufacturillJr 

gan·o�e
e.:'e�

i1E
caB· ��a1!k,::��1 can. 

61S 421' electric. H. S: Maxim . . . . . . . . . . . . . . . . . . . . . . . . .  618.70.1 
C:� wiping 'machine. J. Kellinirt.on.:::::::.: ·::::::.: 61S:795 Lam� fl�aments. manufacturing electric. H . S . . ... 
Candy mn�hine. �orrison & Wharton . . . . . . . . . . . . .  �18.�� I�n�p����i: �i. ·P: ·Ste·�e;{s : : . : : : : : : : : : : : : : : : : : : : : : : : : :  8m:l� Car couplm�. E. C;. Washburn . . . . . . . . . . . . . . . . . . . . . . �18. l a� I.amp. Incandescent lo.m.s. A. Keysser . . . . . . . . . . . . . .  H1S.ti84 
g:� �?pO: ���':ie����� �N:�ay�9r: Griffiths: : : : :  : : : : : �{�:M'i i J.nmp . . street .  p. ! . rrenClergast . . . . . . . . . . . . . . . . . . . .  �18.�4 
Car. railwny , L. 'I'. Pyott . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6Ih.480 , LanteI IJ . lJuntlng. G. 1. R!1use . . . . . . . . . . . . . . . . . . . . . .  61H.dJa 
Car record app .. ratus, W. E. Beecbam . . . . . . . . . . . . .  6\�.:1AA i Lard press . etc . . J, A. SmIth . . . . . . . . . . . . . . . . . . . . . . . �18.744 
Carbon feeding mechllnlsm, E. P. Hopkins . . . . . .. 6IS.509 Latcb, B. P. MerwlD . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . .  �18.7!!8 
Card or plCl�re mount.. G, C. War?er . . . . . . . . . . . . .  �IS.44!1 . I:����e�?��:�;;��\�p��r�·:: E: 'B: ·i>arti:iiu�· .. t::::: �l�:� �ardlllil ensnn.e tlat strlppm� motlOll . J . Edge . . . . �lf'-!02 1 Leather manufncture. E. E. M. Payne et al . . . . . . .  61S,722 <;arrla"e, fuldlll.g. C. S. White . . . . . . . . . . . . . . . . . . . . . .  �IS.o28 Leather .(.ftenin" macbine. J. Hall . . . . . . . . . . . . . . . . 618.540 6:=� �:����.:�·(�r· l�g����\lr��·s·.·r·p·ailw·ebe·r::: ·.: �{�:!�� L!notype mncb!ne . II"" B. Heed . . . . . . . . . . . . . . . . . . . . . . 61S,m8 
CRstin.z plant M M Suppes 618 447 ' l..motype mach me mould. Q. A. Bates . . . . . . . . . . . . .  (ilH,aM 
Centrlfu.zal machine . •  1. H.  Dart;';:::::::::::::::::: 61S:814 1 Liquids for ('omhll�tioJl. etc., raising and supply-
Centri fn�u.1 machine. '11, C. Gooch . . . . . . . . . . . . . . . . . . 618.659 lng, P. A. N. \V mand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618,550 
Chandelier. piano. P. Anders.,n . . . . . . . . . . . . . . . . . . . .  6IS.760 (Continue<.! 011 page 94.) 
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ORDINARY RATES. 
Inllide Pase, each Inllertion • •  '13 centll a line 
Back Pase. each Inllertion, • •  81 .00 a line 

pr'For some claBBes of Advertisements. Special and Hjqlltr rates are required. 
Th .. above are charges per &gate line-about elllht 

words per line. This notice .bo ... the width of the i ine. 
��:e��� �� ��t�..%�er8t:�a��: lfn':?: �;����;�: 
��fve�· ��

e J�t\Y�g';:':·Offi�v:art�":r':'e':.� T'g�'I�; 
momiog to appear in the fuliowlDII weekf• Issue. 

A-Wood-working Machinery. 
B-LBthes, etc. 

SDECA :rALLS MFG. COMPAlIY. 
6 9 5  Water St., Seneca Fal l s, N. Y .  

Foot Power :r�d�ra�:"�!� k.tl�����. Pl
an-

SHEPARD LATHE CO .• 133 W. 2d St .• CincinnatI. O. 

H A V E  T H E  LAT E ST I M P R OV E M E N TS. 
No machine shop can be thoroughly up-to-date unless _It has the most 

modem per
fected tools. 
For iustance, 
the 

A S H L E Y  PAT E N T  N I P P L E  H O L D E R S  
�y!�y 

n
��rJ�'h�

o
�I���������:;w,':: ��'t.h

k�nth�h�":i':i olf both the .Ieeve and shank  thread. Made of best qual ity cast ste,·I. carefnl l v fitted. Loug or short nip-
g�

e
l�g1�tw':;I��t

e����J�!lfo�� Ashley Holders are 
WALWORTH MFG.  CO •• 20 Ol iver St.,  Bosto n,  Mass. 

Liquid •• means for purifying. D. Reynold . . . . . . . . .  618,622 YO U Lock. See Bicycle alarm lock. Car door lock . 
Knob lock. Padlock. Sash lock. CAN 

[FEBRUARY I I , ISgg. 
EARN MORE-----

Lock. G. C. St,anley . . . . . . .  ' . . .  . . . .  . .  . . . . . . . . . . . . . . . .  61S.486 if yon will devote some of your .pare time at home to .tudy. at. a cost so low that yon will not feel the out-Locomotion. mean. for. A. Vietor . . . . . . . . . . . . . . . . . .  618,1\91 lay. We wi ll belp von to a better position. 'I'horonllh oourses by mall In Electrical, Mechanical, ����;,;io�' fOkiioiciiade::: : : : : : :: :  ::::::::::::::::: �ttlro �::kl:iB��f' n�·��?,,�dT��':!'J..:�"::v-:,«;.r::�. �';,"x
h�rT:�::::: tl!,'i.��;�:

cc���
r
�'d�:!l Mail marklnll machine. C. P. Oudln . . . . . . . . . . . . • • • •  618.720 Write for free iffustrated 100 _e S. A. circular, sample _es of text hooks. drawin!, plate. and �klet of 

Mail sack deliverinll mechanism. M .  D. Cum· letters fram student. all over the world. 
Mal'r��"i:'rairi:maciiine for 'COOlii:ig: 8COU'riiig:anii 618.397 T H E  U N IT E D  COR R E S PON D E N C E  SC H OOLS , t 56 FIFTH AVEN U E ,  N EW Y O R K .  

cleaninll. R. J .  Behrinller . . . . . . . . . . . . . . . . . . . . . . .  618.389 
Ma

��!W;.,�:
e
.
r
.
i
�: . �.�� . .  ���r�v;,i

.��. �.���i�?:.�: 618.413 
Mattres • •  tuffinll' machine. C. W. White . . . . . . . . . . . eIS.489 
Mea.urlnll apparatus for di.pen.lng liquids, .elf. 

R. D. Beman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,5.'12 
Mercerizing apparatus. H. David . . . . . . . . . . . . . . . . . . .  618.399 Metal extractlnll apparatn •• P. Somerville . . . . . . . .  618.622 
�:t:��

nr
if!�akf;!ft�rg�.Ptei0'r1'!�e!:,'!;ie,:: . . . . . . . • • .  618.71>1 

MI�rotome. W. Low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,514 
Mill . See Colree mil l . Sawmill. 
Mine door operating mechanism. Humphrey. '" 

McGrew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61S.678 
MOUld. I •. B. Pend leton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,582 
Mould for pri.m tiles. L. Heldt . . . . . . . . . . . . . . . . . . . . .  618.671 

�gro�
rl

�::��r:ntM.:!���r: · 'Eleciirici 'motO'r: ' Ex: 618.515 
plo.lve motor. 

Mowinll machine, S. '" J. Shull . .  . . . . . . . . . . . . . . . . . . . . 61S.«3 
Mu.lcal Instrument. A. Goetz . . . . . . . . . . . . . . . . . . . . . . . 61S.539 
Nailing machine. � .. . Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.696 Nuzzle • •  pray. Haa. '" Huber . . . . . . . . . . . . . . . . . . . . . . .  61S,412 
Nut lock. W. M. Edgington . . . . . . . . . . . . . . . . . . . . . . . . . . 618.403 Nut lock. J. C. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61S,436 
011 can and ol l.tone cover. combination. J. Ron.· 

• eau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618,483 
Oil can • •  afety. H. Dubendorfer . . . . . . . . . . . . . . . . . . . .  61S,563 
011 ext.racting apparatus . J. W. Evans . . . . . . . . . . . . . 618.791 
�:��:�: ;�igr���W�'C�L��A-�Y��: : : : : : : : : : : : : : : : : :  3lg:� Padlock . J. I •. Crandal l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,561 
Padlock, P. Van Canwenberghe . . . . . . . . . . . . . . . . . . . .  618,752 
Padlock, H. G. Voight . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . .  618.487 Paintinll. method of and apparatus for. J. H. 

Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61S.788 Paper a •• embl lng and stapling machine. T. C. 
Dexter . .  . . . . . . . .  . . . . . . . .  . .  . .  • . . .  . . . .  . . . .  . . . . . . . .  . . .  61ij,648 Paper box. ,F. Kuobeloch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.468 

Paper feedinll machine, L. Gero . . . . . . . . . . . . . . . . . . . .  618.'09 
Paper. producing and fixing iride.cent color. on . 

Dies, Stocks &; Taps !�'d��:t:i..?���: 
�g.ti8,�d. co?!:" t�Wg:t %W'�g�� 

F��Th.�t=u<f::, 
Gas, and Gasoline di
rect from the tank. 
1 to 40 H, P • •  actual • 
The Springfield 

Gas Enlline Co. 21 W. Washington St, 
Sprlnstleld, O. 

In once �DII over 
the rod. Threads of 
U. S. and Whitworth 
.tandards 1-16 In. to 1� In. diameter. Alk 
for DIe stock catalog. 'fhe l'ratt &; WhitDfJ CO. 
Harttord. Ct., U.S.A. 

ENGINE. C. Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61S.672 
�:fta�·I'?cJn:r::;.:':t!'i��: ·j: W: Sutton: : : : : :  : : : : : : : : : 3lUi1 ;r:���"1 ��g��i�:J:>::a 
����J����g���aN:itl�i.�·. �.�������: : : : : : : : : : : : :  �}U� reliable. Run. with common 
Photol<faphlc plate holder, Alt.chwager '" Joy . . .  61S,763 ::8�

ne
paJ:l!�

ct
�.'\Y�g: Photol<faphic shutter. J. A. Mo.b .. r . . . . . . . . . . . . . . . .  618.799 and European countrie .. Pillow sham holder. B. F. Schrock .. . . . . . . . . . . . . . . . .  b1S,«O 128. 132 Mott St., New York. 

You instantly recognize WILLIAMS' 
SHAVING SOAP. It is impossihle to mis
take its thick. creamy, softening lather or its 
delicate, refreshing odor. for there is nothing 
else like it. Undel' its soothing infiuence 
shaving hecomes a lathery luxury. and a 
feeling of intense satisfaction takes pos· 
session of you . 

WILLIAMS' SHAVING SOAPS are used 
hy all first·c1ass barbers, and are for sale all 
over the world. 

The T. B. Williams Co . •  Glae tonbury, Ct. 
Depots : Lonaon, Paris, Dreaden, Sydney. 

�l�e c��'i,R�':.!:bt&� �:::"m�����.���: . . . . . . . . . . . . . . . . . . 1118.587 ' ---------'------------'-----

S K I N N E R  U N I V ERSAL LAT H E  O H U O K  Pipe lining machine. F. E. Keye .. . . . . . . . . . . . . . . . . . . 618,41S HOISTIRG ERGIRES Planter corn, W. Klein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61S,685 
Plow •• • od or turf cutting attachment for. W. J. Has many Improvements original 

with us. Amonll some of It. ad
vantages are accuracy, lirreat. 
est IItrensth, most powenul 
srip, and larsellt capacity. 

ICE BOATS-THEIR CONSTRUCTION 

:Wr�:i�':.�r:;::�i. f��� :�rk!�f��'!h�'ei::����1 

PI'" Send for Oatalogue .. S. A." 
Address 

S K I N N E R  C H U C K  CO. ,  
Church St. ,  New Br itain.  Co n n .  

W E  A R E  T H E  I N V E N TO R S  O F T H E 

PTf CAULKING MALLETS 
NOW USED IN ALL THE S H I P  

Y A R D S  O F  THE WORLD. 
, .  We  make Mallet. of all descri 'f"" " T tlon.. Tbl. i. our speclalt:r. � 

lustrated Price List and Catalogue 
m:�I�? Mft.U�f'lfr�lh.E WKS. 

Establl.hed 1845. 450  E. H o u ston St .. N . Y  .. U . S. A .  

Blod[ott 
Comb, twist dri l l . I th read p itch, cen· 
tre and top dri l l  
gauge.  

Price, 81.30 each. 
ca<t:.':1ire

a�gg:}�r� catalog sent po.tpaId for '1.40 or 

M ONTGO M E R Y  &; CO" TOOL M A K E RS, 

Blocker . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61S,5.'I3 
Plug or valve . turning. �'. V. W inter ... . . . . . . . . . . . .  61S,631 
Pocket knife. J. Conover . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,488 
Pop corn gem., machine for making. J. E. Har-

vie. . . . . . .  . . . .  . . . . . . . .  . . . .  . . . . . . . . . . . .  . . . . . . . .  . . . .  . . .  61S.669 
Potato bUll catcher. O. C. Sanger . . . . . . . . . . . . . . . . . . .  618.731 
Power. See Tide power. 
Power tran.mittin .. mechanism , F. Durr . . . . . . . . . .  61S,401 
��r::in::':a��r::''dr:dhr.f�

t
W�lf�:�· . . . . . . . . . . .  61R,193 

PrlDtinll pre ••• H. A. W. Wood . . . . . . . . . . . . . . . . . . . .  61R.400 
Propulsion mechanl.m. hoat. A. Belz . . . . . . . . . . . . . . 618.555 
Pump. G. B. Pet.che . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.725 Pump. A. Richter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61S,732 
Pump. electriC; C. Eickemeyer . . . . . . . . . . . . . . . . . . . . . .  6lS.4m 
Pump for extracting kero.ene or other liquid. 

from tin •• band. W. J. Bawllnll . . . . . . . . . . . . . . . . .  618.728 
����

i
�f:.::rr::::.· l

e
rt.e'j:!tu��/·. �����.���: : :  31�:� 

RaCk. See Clothes rack. 
Railway bumping po.t. B. Haskell . . . . . . . . . . . . . . . . .  61S.460 
Railway cro •• lng, J .  C. Ea.ley . . . . . . . . . . . . . . . . . . . . . .  618.790 
Railway, electric. J. F. Mun.le . . . . . . . . . . . . . . . . . . . . . .  61S,429 
Railway .wltch , N. I •. Colrenberry . . . . . . . . . . . . . . . . . .  61S,643 
Railway tie and rail fa.tener. metallic. I •. W. 

Gereckey . . . .  . . . .  . . . .  . . .  . .  . . . .  . .  . . . . . . . . . . . b1S.ii65. 61S,566 
::�I�

a
li!

e
:t��:��KI�

rt. metal lic. L. W. Gereckey 618.561 
Refrillerator, knockdown. Leonard '" Solo.th . . . .  618,414 
Register. See Air register. Ca.h regi.ter. Hot 

air regl.ter. 
Rellister, J.  n. Davis . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  b'lS.602 
Relli.ter, R. S. Od"r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,719 
Re!,lsterlnll device. G. B. Ba.sett . . . . . . . . . . . . . . . . . .  618,636 
Ring. See Curtain rinll. Roa.ter. See Seed roRllter. 
Rollin!, metal ball •• die for. H. M. Putnam . . . . . . . .  61S 
Roofing. metallic. J. S. Moyer . . . . . . . . . . . . . . . . . . . . . . .  61S 
Rota17 engine. J. J. Cal lihan . . . . . . . . . . . . . . . . . . . . . . .  . 
Rotary enlline. G. It. Carr . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rotary reciprocating engine. Coomes '" Rice .. . . . .  618.453 
Rowlock , F. Rheault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61R.731 
Sandpapering machine. A. A. Pelton . . . . . . . . . . . . . .  618,724 
Sa.h lock . F. R. Kone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.471 
Sawmill. F. S. Farr.. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  618.fJ5.1 Scale. exce.s ball'ga!,e. H. Paddock . . . . . . . . . . . . . . . . .  618,520 
Seal. car, S. A. Fo.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6IR.500 Sealed folding hollow body. F. A. Walter .. . . . . . . . .  618,628 
Section liner. Sheldon '" �'reeman . . . . . . . . . . . . . . . . . .  618.142 
Seed cleaner, cotton, F. C. Crowe . . . . . . . . . . . . . . . . . . .  61S.785 

�1..:0:..:5:....;,F..:U:..:L:..:T..:O:..:N.:....:S:..T:..:R:..:E_E_T..;.'-_____ N=E:..:W'-Y_O:..:R:..:K:..:...C:..I:..:T..:..Y ��:.�,!'�:��'iii�t.tg�o20�X.�II:.·Miiler: : : : : : : : : : : : : : glUM I GH GRADE WOOD MACHINERY I'oewlnll machine feeding mechanism. W. J. H O R K I N G  Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.747 
Sewln .. machine. overedlle. H. A. Klemm . . . . . . . . .  61S.687 " Single Machines or Com

plete Equipments for 
Any Class of Work. 

You .. Correspondence is SolicUed. 

II'F' lUustrated Matter and Prices on 
appllcat.lon. 

J .  A. FAY 4 CO. 
1 0-30 J o h n  St., CINCINNATI , OHIO 

Sewln!' machine. overseam. D. C. Belli . . . . . . . . . . . .  618.597 
Sheet metai can. E. NOrtOll . . . . . . . . . . . . . . . . . . . . . . . . . . 61S.518 Sheet metal can. Norton '" Larkin .. . . . . . . . . . . . . . . .  618,71S 
Sheet metal forming machine. E. A. Franklin . • . .  618.408 
Shelf bracket. W. H. Wln.low et al. . . . . . . . . . . . . . . .  618.551 
Shelvin!, construction, W. H. '" F. A. Wln.low . . .  61S,5.'lO 
Shelving, library. J. L. Kall . . . . . . . . . . . . . . . . . .  618,510. 618.511 
Shoe. G. W. Cbase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61S,559 
Shoe box. Merceln '" Porter . . . . . . . . . . . . . . . . . . . . . . . . .  b18,101 
Shutter bower and fa.tener. R. N. Mart . . . . . . . . . .  618,701 
Signal contrOlling track In.trument. E. A. Holla-

way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61S,604 
Signal mechanl.m , H. W. Peirce . . . . . . . . . . . . . . . . . . .  618,'123 

�r��W;i:i �t�8ft1��E 
U I I . .  Botb Fnctl�n and 
�

a
�? f!�iT{ii��:: �,��,� 

,·i e  .. , Uocks. etc. Great 
Saving over steam. especially 
�":"��se�aJo��:" �'i. 
Guaranteed fnlly. State size 
wanted. Address Weber 
G Rill aDd (_.sol lne En
sine Co., 4 W  S. W. Boulevard Kan8B8 <-Uy, Mo. 

Thi8 beat. Wind. Steam. or Horse 
Power. We oder the 

WEBSTER � actual hor.e power 
GAS E NGINE 

LOCAL E N G I N E  AGENTS WANTED 
Racine Steam and VapOr 

Launche.. Racine Row and 
Sall Boats. Send stamps for 
CBtalol<Ue. Specify one wanted. 

CARSE BROS. CO., 
64-66 Wabash Ave., Chicago. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.-Tbe utl11zatlon of 110 volt 
electric circuits for small furnace work. By N. Monroe 
Hopkins. This valuable article 18 accompanied by de
taUed working draw1nllB on a large .cale. and the fur· DBp.e can be mnde hy any amateur who Is versed In the 
use of t.ool.. Thl. article Is contained In SCIENTIFIC 
AMERICAN SUPPLEMENT No. 118�. PrIce 10 cent •. 
For sale by MUNN '" Co., AAi Broadway, New York City, 
or by any book.eller or newsdealer. 

con.tructlon. Views of the Fwo faote.t lce.saillllg boats 
u.�d on the Hudson river in winter. By H. A. Horsfall. 
M.E. Contained In SCIENTU'IC AMERICAN SOPPLE
MENT. No. 1. The .ame number also contain. the rule8 
and regulation. for the formation of Ice-boat clubS, the 
salling and management of iee-boat.. Price 10 cents. 

A.." 1'.lIER 
Mannfactory Elltablillhed 1 '101. 

LEAD PENCILS, f',oLORIIlD PENCILS. SLATE 
PENCILS, WRITING SLATES. STE�JL PENS, GOLD 
PENS. INKS, PENf'IL CASES IN SIL\·ER ANI> IN 
GO LD. STA'I'IONERS' RUBBER GOODS. RULERS. 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street, New York, N. Y. 

Mannfactory Elltabllshed 1'101. 

WELL DRILLING 
lachina. 

DORMAR'S 
VULGARIZERS 

Siphon bead. C .  De QnlJ lfeldt . . . . . . . . . . . . . . . . . . . . . . .  618.616 
Skate, Ice. R. Bu.tin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.780 multiP"llIr mot"rs lind Dynllm"s Slelllh . steam propeller, E. Beaudin . . . . . . . . . .  . . . .  618.1'11 " " " " " " 
t'0�

k
:.��.:t��:1� ��ga'W::'� .�������: .�: .�: .  ���� :��m 

OVer 70 sizes and styles. for drilling eIther deep or 
8ba11ow wells tn any kind of BOil t'r rock . Mountl'd 
on wheel. or on .111.. With engines or hol'lK' powers. 
Strong. simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

are used al l  over the world.  
Exclusive Manufacturers of Steam Ma

chines for Rubber Stamp.. We also make 
Dry Heat Vnlcanlzers. Complete outfit. 
from ,10 to '1,tnJ. A II Stamp and Stencil 
Tools and Sllpplles. Brass and Steel Die. 
�I� �1�k���r::'r·:Ti kI���

s
'E�=�� 1� "iJjIII�";::':l\� Printing PressOll, with complete OUtftt •• 

from II to 1100. ..... Send for /)ataloaues. 
THE J. F. W. DORMAN CO. 1�1 E. Fayette St.. Baltimore. Md .. U. S. A. 

Water Emery 
Tool Grinder 
p1�:r ���.f

s
io n�u 

v
:l;�t wittg 

Spectacle. or eyelll88.e •• G. W. Melg . . . . . . . . . . . . . .  61S.645 
Spikes, makinll. H. H. Cummillll . . . . . . . . . . . . . . . . . . .  618.786 
Spoke tightener. J. H. '" W. D. Player . . . . . . . . . . . .  618,583 
Spoke tightening apparatus. P. Hontschka.. . . . . . 415 
Sprayer, pneumatic. H. R. Bas.ler. . . . . . . . . . . . . . . . .  531 
Sprink ler, E. D. Etnyre. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538 
Station Indicator. Culclazer '" Munger . . . . . . . . . . .  . . 
Station indicator. C. E. Cole . . . . . . . . : . . . . . . . . . . . . . . . .  
!Iteam boiler, S. Fra.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Steam !'enerator. water tllbe. A. Lanllton . . . . . . . . .  618. 
�tg�:� ��� ·;��:a�����nl. ��tc;,��i!:O�h����?I� gl�:ill 
Storage battery. R. A.hley (rel •• ue) . . . . . . . . . . . . . . . 11,713 Strap. See Hame strap. 
Street washer and hydrant. Ward '" Nel.on . . . . . .  Itt8,753 Support. adju.table. J. Henneman . . . . . . . . . . . . . . . . .  61S.603 
SWlt.ch. See �·rogle •• • wltch . Rallway .wltch. 
Swit ch operatinll mechanism, C. S. Scott . . . . . . . . . . 61S.621 
Swltche •• blocking device for split. W. N. Carroll 618.538 Table. See Ironlnll' table. 
Tea kettle. S. F. Albrlllht . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61S.762 
'l'eaching musical notatiolt. device for, A. L. Pal-

mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61S.611 
Telephone switch board. J. M. Overshlner . . . . . . . . .  61S.610 

of highest ohtaloable efficiency. ��&r:s����':��I��e���� 
carbon hrushes, riIIld commnta-
r�'::·�fo�II=.F�:.\w,n.:.

n
�= 

Fully descrlhed In our new cata
logue No. 38 M. 

The Holtzer·Cabot Electric Co., (EstabU.hed 1875) 
Head Office. and Faetory : 

Bo.ton (Brookline). MB88., U.S.A. 

WILLIAMS BROS., Ithaca, N. Y. 

Kneading and M ixing Mach i nes 
Over 6200 in use. Over 300 varletie. In !5,'j dllre ... nt industries. 

Patented In all count.rles. 
W E R N E R  &; 

P F L E I D E R E R  

The up-to-date sportsman needs for water. Always ready ?or u.e. Sim. 
ple.t in constructiOn, " ,ost emclent 
in operation. 

..... Send for cataZooue and prices. ��¥I�i�:.'lI�n�:�· �e!:���·ftha"ue:t: : : : : : : : : : : : : : : : : : : :  m::1rtl F 0 U R 
'I'hlJl cOllphnll. H. J •• Oliphant . . . . . . . . . . . . . . . . . . . . . . 618.432 T O O L S  I N  O N E  �ro�t"e v�r:�v

a
l.�:C1c:.r:: �'i.��

tec-
Tauned hor.ehlde upper. gray color 
soft as a Illove. toollh as .teel

b
cannoi 

harden. W ide double .oles, ru her ce
mented toIIether. Practlca1ly water
proof. flexlble. ea.y. The most ser
vlceahle .hoe for .urv1r0rs and en-

'I'b ll l coupl inlC, A. Ro .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6IS.4.17 Tide power. W. Reed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61S.129 
W. F. Be I N O .  BAR NES CO.  

1 9 9 9  Ruby St.,  Rockford , I I I .  
Tie. See Railway tie. 

THE OBER LATHES Tire heatim. device. G. F. Moyers . . . . . . . . . . . . . . . . . .  618,710 
Tire. pneumatic. A. J. Wbi.ler . . . . . . . . . . . . . . . . . . . . . . 6IS.755 Tire. pneumatic wheel. G. H. Clark . . . . . . . . . . . . . . . .  618.a!l5 For Turning Axe. Adze, Pick, Tire protector, pneumatic. W. Stolfel . . . . . . . . . . . . .  , 618.8(11 

:��ie�:���:r�l1�m:::::rH�: 
T

!
r':\��rg�f�.�·. ���. ��.������� .��

e�.�����: .�.��?� 618,452 
dles.Whimetrees, Yoke •• SpOke., Tire., compo.ltlon for clo.lng punctures in pneu· 
Porch Spindles. Stair Bal usters. Tlr:��livi�e If��o

l'i,aJ"iii:ig · pn,;umaiic: W: Loeb: 618.694 
Tahle and Chair Leg. and other Inlier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.697 
Irregular work. Tool holder, J". P. Kuhn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.796 

..... Send for Circular A. ��� C���e �n!.iI':���:: ·w:·B:woO'ci: : : : : : : : : : : : : :  m�:� Co., ChaJrrin Fallll, 0., U. S. A. 
I ��:��

ioge:�e�lin�i r.�;.e
rs . . . . . . . . . . . . . . . . . . . . . . . . . . 6IS.603 

��I�li1,,"yl�d�j. ��:;:�'e: 'P: ·Broiiierhood.: : : : : : : : : : :  �lg:� Trolley. D. J. Brown .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61S.5.'14 
Trol ley sl eet.er. J. B. Mock . . . . . . . . . . . . . . . . . . . . . . . . . .  618.1J11 
����::;�?t� :nil��g���·. �· �: .����: : : : : : : : : : : :  :H�:� 
'I'ruck, portahle enlline. H. Ve.sey . . . . . . . . . . . . . . . . .  618,525 
����kJ:�b�t�fd l����b�n '" Link . . . . . . . . . . . . . . . . . . . . 618.f198 

Tubes or uuts, manufacture of metalliC, 8. Van-
stone. . . . . .  . .  . .  . . .  . . . . .  . .  . .  . . . . .  . . . .  . .  . . . . . .  . .  . .  . . . .  61S.811 

Tubular boiler. A. Bink . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . .  618,556 
(� Oft IIQ(/C S$) 

Combined vI.e, an. 
VII, dri ll and cut
olr. Send u . .. �. OO 

and we wi ll send you thl8 16.00 outfllt. 
The d r i l l  

alone i s  worth the mou
ez,

. The jaws OPeD eight inche •• 
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Manufacturers, 29-3l. N. 13th 
Street, Pblladelphia. 

8port(Ing SIwe8 01 aU IWnd&. 

SA VE . ON A HARNESS ' 
We _ Me  • .....-e -.t&f-- ofllarne8a AIIII �_ «t& tl&e _"' seW..., to tl&e 

_ ....,." .... "81.,. 
WE HAYE ID AIEITI, DEALERI DR MIDDLEMEI. 

...... = ...... I(!tII ... L..II .. :����OU�fro;e����wr
o
�e�'it��l\'s:�::! 

and warrant everythlng. 
This Elegant Team and Farm Harness for $19.50 
=l':�

e
rs�

o
�v:.:=t,! relo�rttn\�':��:'or= ':.'cl' = 

other styles of I1arnMs and U5 styles of vehicles see our new D1ustra_ 
Catalogue. Your name on .. postal ilard will get It. 

EWIIT 811111E . HAlIESS IFL CO. w. B��TT. ELlUIT . .... I .. 

© 1899 SCIENTIFIC AMERICAN, INC.



FEBRUARY t I ,  I�.] 95 
I Turning macblne, post, R. Harris . . . . . . . . . . . . . . . . . .  618,667 
1'ympan gal{e. B. McGinty . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.713 CAN I BECOME AN ELECTRICAL ENGI N EER ? 1'ype dlstributlnl< apparatus, A. A. Low . . . . . . . . . . 618,(7. 
'l'ype setting apparatus. Johnson &. Low . . . . . . . . . . 618.463 

r.�&�;�ft��: �
r
&�lw.n:E�:sg�:.��.�: .�: .�'. �����.� �l�:� J<'or our Free, handsomely illustrated book entithid " Can I Become an Eleetrlcal Engineer? "  

Uterine curette. M. J.Palmer . . . . . . . . . . . . . . . . . . . . . .  618,521 
Valise for bicycles. IUl{gage, W. B. Parsons . . . . . . .  618,612 
Valve, C. E. Moreland .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.70!l 
Valve mecbanism. W. T. Davis . . . . . . . . . . . . . . . . . . . . .  blS.4,';( 
Valve operatmg mecbanism. G. A. Kelley . . . . . . . .  618.46( �:l�:: �l:��'e���:.. �:���!fg:.·H: E: ·S·rowi.: : : : : : �IN�� Eadorsed bJ EYerJ Promlaeat Eleetrlcal Eaglaetr. 
�:tl�\:,

b
J'g.i.'pr.��
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p
o
e':'.���.�: : : : : : : :  : : : : : : : : : �l�t� --------------------------------------------

Address THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION, D�pt. A. 
(Conducted under the auspices of • .  '!'H B  ELECT1UCAI. ENGINEER"-) , 

1 20- 1 22 Liberty Street, N ew York, U. S ,  A. 

Vebicle, motor, L. Benier . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.637 I F L E  I INVENTORS havlnl< desirable Patents t o  push 
I VentilatiuJl apparatu8 F P Donahey 618 562 s Hun's fIIhould Rt.1_1I'E"8� Ba1"nf"� & "R�(tm. O m 'ft '1 H .  l\ • .  'h.  
Vessel, antispillinl{, tltanek'", Axt . . . . .  : : : : : : : : : : : : :  618:b'24 for I ----------------------

SECTORLESS WIMSHURST MACHINE. 
-'1'his article gives directions for maklng. 4, il l ustra
tions. SCIENTIFIC AMERICAN SUPPLEMENT 1 1 3 1 . 
p.ice 10 cent.. For sale by Munn & Co. and all news
dealers. Send for new catalogue. 

TRE BURRING SYSTEM 

TRADE MA.RK. 

fz�r:�c:!l3e����i�:; 
wltbout the aid of 
any chemicals. Over 
300.000 Purifiers In 
use. Celebrated for 
30 years as the most 
remarkable 

Water Purifier 
ever devised. Caw-�,Fa�;:t�UiteL'ft 
eral terms to agents. 
BiiH R I N G  WATER 

PURIFY I N G  CO. 
1 4 W. Broadway. 

New York, U. S. A. 

Made of Aluminum. SpeCial kinds for bicycles, satcb
els. etc. Attached in a minute to anytblng. Any kind 
:;��t�

u
"G.

a
1'.

e
c'l.'!;�;,:n��!f:��ee.Cto��rit��"8t�f§�f� 

placed upon your kItchen range 
will supply the family liberally 
with sparkling distilled water. 
Most Scientific in con
struction. Lar&,est Iluar-:�:�3 �P���>;;a H\f::�� 
sition. Endol'sed by Ral
ston Healtb Club. 

Send postal for booklet "B" to 
The A. R .  BAILEY MFG CO. 

54 Malden Lane. N .  Y. 

M AC H I N E S  FOR 
SC R E W 

T H R EA DS. 
Any size up  t o  1" diameter� 3" 

long. Four sizes of machinett. 
IT Send ffYr Circulars. 

BLAKE & JOHNSON, 
P. o .  Box 7 .  Waterbury. Conn.  

R O L L I N O  

TYPEWRITERS HALF PRICE 
We \Till Bel l 'You any typewriter 

made for olle halt regular price, 
many for one quarter. Every rna-
t��E�\��):a��e��i�, Pe:i�«fEf,�,\:ei: 
CHANGED. SentanJ"W'here withpriv
ilege of examination. Send for Ill
ustrated catalogue_ National Typewriter Exchane:e, g�'1�:':!:;. 

ACETYLENE APPARATUS 
Acetylene number of the SCIENTIFIC AMERICA " SuP. 
PLEM "NT, describlnl{. with full Illustrations. the most 
������:��r�� 

o
:c��;;:n'!:�n

e tti: [a�x:::��
a
�:ifi
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The Ilas as made for and used by the microscopist and 
student ; its use in the magic lantern. '!'he new French 
table lamp making Its o"n acetylene. Contained In 
SCIENTIFIC AMERICAN SUPPLEMENT. No. 1 0�". 
Price 10 cents prepaid by mall. For other numerous 
valuable articles on this su�ect we refer you to PBIle 21 
��3�s�
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o any 

inorganic 1mput1-
ordina.ry cook stove is 

need with 

E SANITARY STILL 
give you plenty of pure, spa.rk

Hng water, rerated with steril
ized a.ir. Free booklet. Ourtl0.00 
STILL has twice tbe capacity 
of others. Wl'ite at once for 
particulars. 

CUPRIGRAPH CO.. 818 1'10. Green Street. Chica� 
'I'H E � E 'V BRISTOL (JOU�T"�R 

ReglNters an accurate aeoo unt of work done on print-
�i�e�

r
::���8ri�

at::'a�t\�:�: C���tt�� �:a1��?& :�� 
repeats automatically. Sim pIe. accurafe, dUrable. Spe
cial coUllten to order. pr Stndl.fYr circular. C. J. SOOT. Bmt • •  C.JUl.. U. 8. A.. 

Voting machine, Il:. J. Mead. . . . . .  . .  . .  . .  . .  . .  . .  . . . . .  . 618, 705 J!�/�·il�·;;a-b;;ok:._:A:,·.l�·:-p, MOD EL M A K E R IMm
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e Warp or other yarns, apparatus for marking, S. . 

A. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.656 machinery. M. SANGF.R, 62 Cortlandt St., N �w YORK. 
Washer. See Dish Washer. t;treet washer. 
Washing machine. W. K Green . . . . . . . . . . . . . . . . . . . . 618,50.1 
Wasbing machine, G. Gsctiwendtner . . . . . . . . . . . . . .  618.568 

�:��:';,fo���C:��t'i:;; �al�e������·MCHii�h·. : : : : : : :  �l�:w.l 
Way biU. conshrnee's receipt. and agent's record 

envelop. combined, R. A. Grout . . . . . . . . . . . . . . . .  618,60'2 
Weather strip. A. Kose . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.733 
Wheel. See Elastic wheel. �'ifth wheel. 1'en-

sion wheel. 'l'raction wheeL TroJley wheel. 
Wh

ll'y���.��� . .  ��.� . :.�
i
.
n
. �.����.I: •. ������I.�?: .�: .\�: 618.680 

Wind engine. W. D. Staplin (reissne) . . . . . . . . . . . . . .  618.807 
Window, E. Hipolito . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.(62 Window frame, sash, and attachments, G. 

Grabn. . . . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . . . . . . . .  . .  . .  . . .  . . .  618.4.7 
Wlnduw, slidable hinl{ed, W. McCall . . . . . . . . . . . . . . .  SI8.WI 
�����h�':.�fa?t;l��:o:'����.��:: .�: .�:. �?�����: : : g��:= 

Commi ssion 
NEW EAST RI VER BRIDGE. 

City of N ew York. 

N otice to C ontractors. 

For the Information of Intending bidden on the Steel 
Towen and End Span. of the New East River Bridge, 
the Commission of the New East River Bridge state as 
follows : As soon as the money necessary lor buch con
struction Is appropriated, advertisements will be issued, 
and, as tbe time for openlnl{ bids will be fixed at the Wrench, C. L. Henderson . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.571 

Wrencb. W. R. Smytbe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.485 earliest possible <late thereafter, lntendlnl{ bidders can 
Wringer. See Mop wrlnl<er. now apply to the Chief Engineer at his office 8( Broad-Wrist pin, Field & Palmer . . . . . . . . . . . . . . . . . . . . . . . . . .  618,655 I way, In the BoroUj{h of BrOOklyn', City of Ne'; York. for 

plans, specifications, form of contract, and all neces

DESIGNS. 
sary information, In order that they may have ample 
time to prepare their estimates. By order of the Com-

F I L M S  & M A C H I N E S F O R  A N I r-....1 A T E D  P H O T O G R A P H S  0- ./V L. L... A "' 0 9 ..... E " " � '-- , ;.. R � O '-- ... L y � N V  

C A R B I 0 E f01'8cetylene aas generator. 
Also ·I{ene.aton. Prompt 

=����;;;;;���E�deliver". G. L. HO�l!.n, 
Manall'el', Equitable Bldll'., Baltimol'e, M� I CE ::n1ic�m:�\ ���\:rn:::.

in
�silirVir�ti� 

MFG. CO .. &'99 Clinton Street, Milwaukee. Wis. 

TURB INES IT Send for Catalogue "M." S�A�';ft�l�f&b�!; �. ��.(. 
��I��';;'�'}��::,

e
J�'s�j.�g.Ki.

a���iliiilan: : : : : : : : : : : : : : : �:m mission of  the New East Rlver::�:r E. LANE. HOW TO MAKE INVENTIONS, $ 1 .00. 
Bicycle frame coupling. C. L. Travis . . . .  , . . . . . . . . . . .  30.118 Commissioner and Secretary. ;����\�;�l���hF.��
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���l:�';.��?o:'·J�A�rI.!'t'l."boii;': : : : : : : : : : : : : · : : : : : : : : :  �J� Chambers !Street, BOl'Ongb of Manhattan, Jan. 5, 1899. 
Bo.x. W. B. Zuck . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . .  00.11ll9 $50 Agent's prollt per week MUl'!l. "'ork 10r us 
��:::'I: '��lJ'.

n
.l': ��I��k:j�

I
"���: : : : : : : : : : : : : : : : : : : :  �:� TOMKINS HORSE BLANKET PIN. ,,���;��:IF5ft:&��fI�elf:�� ��,!�y ���'::. ll-� 

ButtOn holder, A. Samet . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.079 Protect your horse and save your u.. E L ECTROGRAPH CO., 28 Bond St .• N. Y. 
Cam, N. Sbaw . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . .  00.101 blanket. Once adjusted. al-Can pocket. grease. A. Crocheron .. . . . . . . . . . . . . . . . . . .  30.110 ways ready Sent by � �� m Clothes rack frame, �'. Hiemen .. . . . . . . . . . . . . . . . . . . . . 30.120 mall l0c or 2 hooks I� ' �� Curlilll{ irons. member for hair, G. Havell . . . . . . . . . . 3O.0!l.1 - _ HOOK ON, STAY 0 and 1 breast pin 2.'ic. l'� � . Eaves trough hanger. W. Helb . . • . . . . • • • • • • • • . . • • . . •  30.108 . , I TYPE W H EELS. MODELl a..tXPERIMENTAL WDNe........ IIDIY 
Eaves trou�h screen, 1\ C. Ke1ler .. . . . . . . . . . . . . . . . . . .  30.107 NICkel plated. S. P. TOMKIN�, TILLY FOSTER, N. Y NOVELTIES .. ETC. "E.W YD .T'"elL waRK' IOD PlAAAU .! N.T. 
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Fabric hemmed i.. .�, Boomer 
. . . . . . . . . . . . . . . . . . . . . . 

111"12
6

' "", The Best Stili made and at � the usual price. position to make to right party. References exchanl<ed. 
Fare register dial, A. k Niel.en: : : : : : : : : : : : : : : : : : : : : 30:077 'I 

. 

Will furnl.h one pint of. pure distilled water For particnlars. "ddre.s Polar 011 Co .. Cleveland, Ohio. 
Fur trimmlnl{. Imitation, A. Bierman . . . . . . . . . . . . . . .  30.127 I f�ery �ftee:rW�U\\s()]asA�u�i.'\\l(?�"'rC ------ . . 
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Harne • •  loOp. A. Lobdell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3O.0!l8 
Hat rack, A. J. Curry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.121 
Heater •• section for hot water. W. H. Page . . . . . . . .  30.105 
Hook, back band. II. P. Quln . . . . . . . . . . . . . . . . . . . . . . . .  3O.0!l8 
Horseshoe pad, E. D. Flint . . . . . . . . . . . . . . . . . . . . . . . . . . .  3O.0!l5 
Jar. butter. W. H. Kremer .. . . . . . . . . . . . . . . . . . . . . . . . . . 30,087 
Jig

�:�h���.
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p
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Pump frame, P. A. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00.10.1 
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Shade holder. W. C. Homan . . . . . . . . . . . . . . . . . . . . . . . . . .  30.100 

�:��t ������\��jlatr�;:meni "for'belt:s' and' corsets: 30.124 
Moulton-& Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.125 

Spike extractinl< implement. W. P. Thomson . . . . . .  00.111 
Stud. lacing, C. M. Beard .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3(1,078 
r.��s�'h

n
o�p�E?·H���::�: : : : : : : : : : : : : : : : : . : : : : : : : : : : :  �:&W 

�:���n���8:.r.�'it' :;a�iz�����:::::: :::::::30,000, �:M� 
Wheel • •  procket. G. W. Hadley . . . . . . . . . . . . . . . . . . . . . . . 30.117 
Wrench, nut, D. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,115 

TRADE MARKS. 

Baking powder, Grocers Supply Comaany . . . . . . . . . . 32,«4 Boots and shoes and soles and uppers for same, 
ches;.I��l

g 
"'a�g

r
ll�ga��,::g::lt;'a" 

. .  
preparations: 

32,(3( 
Cbemioche Fabrlk von Heyden. Gesellschaft 
mit Beschrankter Haftunl< . . . . . . . . . . . . . . . . 32,"1. 32,452 

Cleansing purposes, certain solution for, Tabor &; 
Craig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.(:l7 

gg�:e":s�J.
d 
i:�:efi

a
8����;���. �������: : : : : : :  ��:tt� 

Cycles. Rudge-Wbitworth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3'Ma; 
Electric motors. J. P. Williams . . . . . . . . . . . . . . . . . . . . . . 3M56 
Feed mills, Stover Manufacturing Company . . . . . . .  32.(58 
Feed stulfs, certain named. J. W. Biles Company .. 32.446 Flour. wheat, Christensen & Henderson . . . . . . . . . . . . 32,445 
Food for poultry and domestic animals. certain 
Hin':r�':.

e
s�rPn�7���:;,�r

t
���'iJf��:::�I�i COmpany: :  �::t;b 

Horse powers. Stover Manufacturinll Company . . . 3'l."59 
Jewelry, certain named articles of. W. & S. Black-

Inton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.(31 �:�I�i�:1 p��:�r��' �;p
e
le�a��

n
ii"'ii"';d' '<iiseases; 

32,4(9 

MeJ:�R:';s?�::l'!f�
l
n�::,�g��: M: ':Munyon: : : : : : : : : : :  �::� 

PeriodIcal paper, monthly, A. D. Porter Company 32,432 
Plows and tbeir parts. WIard Plow Company . . . . . .  32,461 
POWder for destroying insects, J. Maddocks . . . . . . .  32.448 
�gg�:.e:�:.

g
!
r
b�li(t;������:�acliine · Motor' and 32,(35 

Manufacturing Company . . . . . . . . . . . . . . . . . . . . . . . . .  32,4-43 Soda ash. bicarbonate of soda. and caustic soda. 
Michigan Alkali Company . . . . . . . . . . . . . . . . . . . . . . . .  32,(38 

Table dresslnl{, J. C. Henderson Macblne Motor 
and Manufacturing Company . . . . . . . . . . . . . . . . . . . .  32.(.2 

Tea and colfee, H. N. Bate & Sons . . . . . . . . . . . . . . . . . . .  32.(39 
��:'e:�r��'1,���·�Ifiw1t,!ur.:'e

m
/a��'iit· Puiictiire' Proof 

32
.«

0 

Tire Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32,"( 
Tobacco, smoking and chewinl{, B. F. Weyman .. . . 3'l,(;16 
Windmills. Stover Manufacturing Company . . . . . . .  32,'"7 

J�A BELS. 

. . Anderson's Cream Flakes." W. Anderson . . . . . . . . .  6.791 
u Febrol." fol' a medicine. T. Bednarek . . . . . . . . . . . . . 6,794-
" Naptholl Soap." for soap, G. E. Marsb '" Corn-
u O�:

n
�·i·giii 'ci:)ug'li' Cure,;; for '8' coug'h ' 'nie<lictne: 

6,792 
W. L. Hackley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.795 

U Rex Baking Powder," for baktng powder. C. A. 
Seither . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.700 

U Roxane Pure Wheat 1I"lour." for flour. Akin Ers-
kine Milling Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.739 

.. The Olympia WashtnJl Gem," for a washing com-
.. pound, H. Liacowsky . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 6.793 

u Webb's Blood Renewer and Anti-Rheumatic." 
for a medical compound, G. B. Webb . . . . . . . . . . . .  6,796 

PRINTS. 

:: !itl�r�:��l��Vc;;' ig!:�:��: �:��:��: : g�::� 1� 
" Honeymoon," for beer. gp.ntenne &. Green . . . . . . . . . .  101 
" Jolly Set." for beer. Sentenne &. Green .. . . . . . . . . . . . .  100 
. . Picnic." for beer, Sent-enne & Greeu . . . . . . . . . . . . . . . . .  104 
.. Purity," for beer. Sentenne & Green . . . . . . . . . . . . . . . .  102 

A pl'inted copy of the opeclflcatlon and drawlnl{ of 
any patent in the foregGing list. or any patent in print 
Issued since 1863. will be furnlsbed from this office for 
10 cents. In ordering ple ... e state the name and number 
of the patent desired, and remit to Munn &; Co., 361 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

v£��:'���a�7�t8e U:::�e�1�:: �����
e
� �h:

h
f���: 

�Olnl{ U.t, provlded tbey are simple, at a cost of $40 each. 
If complicated tbe coot will be a little more. For full 
Instrnctlons add ..... Munn '" Co .• 361 Broadway, New 
York. Other foreill'D patenta IDIIl aIIO be obt.alned. 

TALKING MACHINES A S PECIAI.TY. nr::1BIBLantarns Wantad t:DEIBMW 
- HARIACH &. CD • •  sou I'llbel'& St • •  Pbll .. . I'a. 

GOLD, SI LVER, N ICKELANoM ETAL PLATING 

A handsomely illustrated weekly. LarJZest cir
culation of any SCientific journal. Terms. $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & CO.36 1 BrOadWay, N ew York 
Branch Office. 625 F St . . Wasbinl{ton, D. C. 

�
v ..... . 

Th Wood . n A. fault.1ess 

• hatc h l D g  
macblne 

for 50 eggs. 

H Price 87. Heat and mols
regulation and venf a tIlatlon, ab80lur;-

per
fect. 

A 
book 

about 
the 

Wooden 
Bea. and 

one about 
the Ese .. lslor Ineubator, will be sent �free to any one naming this paper. 

G EO. H .  STAH L, Q U I N CY,  I LL. 
� 

$1 an Hour [asily Made. 
'rhts polisher puts a mirror finish on 

knives and forks tU8tantly. Free with any 21Sc.. article In our mammoth catalog. Write for U 
.......... _.L. ... now. DIAIIOND CUTLERY CO .• 6O B·way, N .  Y. 

GAS ��Q GASOLlN[ ENG INES '  
WAT E. R  M O T O R.5 

B AC K U S  WAT E. R  MOTO R co N E.WA R K  N J U S A 

�tr�1fe
E cfr� T�

E
tt::��l�R. �!\tt �:��m��. 6O;� 

ft. between ce�ers preferred. Also One Heavy Pla
ner, platen 36" wide, 13 or 14 ft. long. Send description. 
�:�S\fl4�W��c!

t:i:r:vltt�:8�
ame can be seen, to 

O DID YOU EVER COLLECT STAMPS?
J�

er
1. �e��

c
�g

l
:trf:ti��:o�1��6 �� iX lb�� 

an:; 60 ditferentstamps from Cuba, Phil. Isl • •  Porto Rico, etc., and our 8O-page list. etc. We Buy Old Stamp&. Standard Stamp Co.,St.LoRla, •• 

S3 D S Bendnayou.add.-a ay ura andwewill 6how;roll 
bowto makel3adq 
absolutely Bure . we 

furnish the .... ork and teach you free ; you work in 
the locality whf're you live. Send us your address and we win 
explain the busineas ful1y ; remember we guaranteeaeiearprofi' 
���

r
.u.tr.1��UBl

o
5: 'C:;:O'8!;I�;:� ";tiR&:;'DBiclL 

� Hoggson Pocket Time Stam p 
Prints Year, Month, Day, Hour and Min
ute, correctly timing every act, operation 
���:;'I,�S';

t
J��8. �� �?'l£�b����

s
�

t
tJ? 

25 Tbames Strept. NEW YORK. 

TIME RECORDER The Rochester Card· System 
keep" the record for a full week on a 
small card. See IIInstrated Editorial SCI. 
AMER., Dec. 24. 1898. 
WILLARD & FRICK MANU FACTURING CO. 

BocHQ"rmI, N. Y. 
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It eannot bt Stopptd� 
The Motor Vebicle movement 
iteU��r�:t :�� demand is world w i d e  a n d  Increasing. 
The WI NTO N 

MOTOR 
CARRIAGE 

is the leader In t h e  hydro-car-b°!l:'a�r;t3�very (8 &Ssured on orders placed at , �i;l!!!l!!�!!I!!IJ once. IT Cata-'" logue !or intend-
Price 81,000. No Agent.. ing put"chase .... 

THE WINTON MOTOR CARRIAGE CO • • Cleveland, Ohlo.  

. . Perfection " Camp Mattre88. Luxurious, Inexpen.lve, durable and portable. Can be laid on the damp ground and no moi.ture can come through itk made 
:��r��.:',::} f��I�:ial�u�:.?:t 0p';t��.�omple with
M.ECIIA�w.a1W¥-0" Providence .. R. I . ,  1.1. S.  A_. 

A N Y H O T E L 
without plenty of water Is a faUure. A 

Caldwell Tank and Tower 
insures running water on every floor and lire protection besIde •. 

Local carpenter can put tbem up. 
IT For Vatalo(ltle, &ddr ... 

W. E. CALDWELL CO. 
2 1 7  E.  Main St.,  Louisv i l le, Ky. 

" p  TRADE MARK D " 
E C A M O I  

E N A M E L E T T E .  
ke�o-:ea::�p����i���f�:p���lnne�t .r:a��� �tf�����U:r castor oi ls, salt air, water or atmospheric influences. Unequaled for tanks, barrels, tunnels. machinery in 
?:t�.'lJ'j���k h�� ���::ri�n.C(lf��rr �o���h�a'::i��:8 by mall for 26 cents. 
THE AMERICAN PEGAMOID CO . . 348 8'way, New York. 

�ENTMAYER 'S M IORoSOoPES.  
Used and indorsed by  the le�dln", Professor. and \:ollelle. throughout the world. Per!ecti"" In t he A rt of Microscope Making. 

pr Complete Illustrated catalogue of Microscopes and Optical Apparatus sent Free. 
1<'ine Instrument Making and Repairing. J. ZENTMAYER, 2 1 1  50. 1 1 th St., Phlla., Pa. 

Jow Is Tour Tillle I 
BARGAIN  PRICES WILL BE 

ADVANCED 
MARCH I ,  1 899. 

Write at once for bargain circ u lar. 

Our Magic Lanterns and Ste

reopticons are in use by thous

ands of lantern Experts. 
J. H. C O L T  &: CO. , Dept. "N." 3, 5 

and 7 West 29th St .. New York ; 189 La SalJe St., 

Chicago, 111.:  131 Post St .. San Francisco. Cal. 

All goods sold by us are ful ly  g uaranteed. 

. ·, ...... , .. , ................. , ........ , .. , ... , ........ , ................ 8 

J ,itutifi, jUltri'lu. 
COASTI N O  W ITH COM FO RT. 

ECLIPSE BICYCLE ���s���O:n:U�::�i: 
You can regulate your speed at will wIth a Backward or Forward 
PresBure on tbe Pedal8. The SImplest, Safe.t, Surest of devices. Write at once for particulars and prIce. to 

E C L I P S E  B I C Y C L E  C O M PAN Y ,  Box X ,  E L M I R A ,  N .  y .  

WUl Ilecompose Wa· ter, Do Electro PlatIng, Llgbt Incandescent L a m p s ,  Run Machinery, etc. 
or Send 2c • •  tamp for illus. catalogue. 

E l b ridge Elettrical Apparatus Co . . E lbridge. N . Y . , U .S.A.  

SENSITIVE LABORATORY BALANCE. By N. Monroe Hopkin.. ThIs " built-up " laboratory ::���; ;I� "o�¥f.h 
:��':n':,�e �':.n�ar�c:i��U'b'e wt!.t,!'d: by any amaleur S�llIed in the UBe of tool., and it will work as well 88 a ,126 balance. The article is accom-�t::� J'lt�:t;�;.,.� w-F�r;�.fti��:'ii��r.!\�:a'fn 'S':;1��� 

TIFlC AMERICAN SUPPLEMENT, No. 1 1 84. Price l0 cents. For .ale by MUNN &; Co_, 361 Broadway, New York City, or any book.elle� or new.dealer. 

and STEREOPTICONS-all sizes, all 
-eot8-laf:��

es
w.:l'r.;���::����

n
���:ir:.�!fg.�g; �hnrob Entertainment8 and for illustratinJ( sermons. 

Men with amaH capital make _oney giVlDg Publie Exhibition.. 200 page catalogue Free. IIlcALLISTEH. lIUg. Opll ...... 4 .. N ...... St., N. Y. 

EXTRAORDI NARY CHANCE 
TO BE SOLD D R · LEAS ED 

- --GreatMiniDg-Business in Siberia 
:;.'!,':!�\������e�ft��dkfl�eeTe;t��.::.���.rt�!'i.��� 
32,1nl acres of gold-bearin", land, with buildings, ma-
����;�b\:���3:sio���t�n:l� ki:�:k�f 8����I:>��t��� from Government for arranging a Limited Company wltb sbares, but everythIng stopped for want of capital, owing to unforeseen occurrence to some partners. 80me of the mines have been among the ricbest of Siberia, having yielded already about 16,1nl kilos placer gold, 
�=l':!�!t�����:,�� a�tr:l�t':,u�b !'x'l�:1�:��I'i,� easily reached from San !i?ancisco by steame" railway, 
'tJ�iC'W\lR�� J:��::::,t;.r,:'o dr�;eSlbeN!?I'l';:io�ol�lt:J: vechtchensk :  or Mo.co'!, �mlni.tratlon of Zea Mines. Mr. IW AN VOLKOFF. "ovlnsk:r Boulevard 86. 

THE 3�lTn � 
P"I�If.R 
TH. MIC.HTt� WRITER� 
are those who do the 
actual work in the 
vast correspondence 
of a nation. In this work one : : : : : : : : 
Smith Premier 
Typewriter ,. ,. ,. 
is equal to scores of 
pens. The pen has 
given place to The 
Modern Writer, The 
Smith Premier, the 
m a c h i n e  typical of· , 
progress,the acknowl- . 
edged l eader in Im
provements. : : : : : : 

BEND FOR CATALOGUE. 
THe ... ... ... . .  
liMITH PRIlMICR 
TYPIlWRITIlR GO., 

SYRACUSE, N. Y. 

Emery Grinds--Carborundum Cuts 
That iB why Carborundum .does so 
much FaBter and Cleaner work. 

T H E  CARBORUNDUM CO., N IAGARA FALLS, N. Y. 

THE CYPH E RS 
I ncullator and Brooder 

The O n ly Pract ical System 01 I ncubat ion .  
Mol.ture Self-Supplied and Regulation Ab- . solute. Produce. Strong. Healthy Stock. 

GOES FREIGHT PREPAID. 
Send lOco for full1/ IUustrated Catalogue to the 

CYPHERS INCUBATOR CO. 
Box 23. Wayland. N. Y. 

Scalos All varieties at lowest prices. Be.t Railroad 
:n:gk1(&"�s��O�rt?�le��:cl�cales �f�:: 
Sewing Machines. Blcyc\"es. Tool�c. Save Money. Lists Free. CHICAGO �t:ALE Cu .• ChlCllllO III. 

Unequaled for 
DELIVER ING DRY STEAM by ellmlnatlllll moIsture and condensation from LIVE STEAM. 

Also EXTRACTING OIL, G R E A S E ,  and 
��:���t'!:"�::� from Ex-

Manufactured by 
A U S T I N  S E PARATOR CO. 27 Woodbrid!re Street WeBt, Detroit, Micb. 

Cbt CyptWrittr Excbangt 
1 �  Barclay St •• 

NEW YORK 
1 5 6 Adams St . ,  

CH ICAGO 
38 8romfield St.,  

80STON 
8 1 7  Wyandotte St.,  

KANSAS CITY,  MO.  

:�owi& ·�ite f��!:� ters of all makes. 
r:r- Send for Catalogue 

DRY BATTERIES.-A PAPER BY L. K. Bohm, treating of open circuIt batteries, historical dry batterle •. mOdern dry batteries, Hellp..en'. batteryl :ii ��;Tsba���L' t�.?��ef;fu�:::�i'J'nS�n�;�t'i.i'i.�gIT�csc�_ 
ENTI FIC AMERICAN SUPPLEMENT. No 1 0 0 1 .  PrIce 
10 cent.. 'I'o be had .. t thIs office and from all newsdealers. 

Oueen Transits and Levels 
H igh G rade I nstrum ents with the Latest I m p rovements. 100 page En- 240 page Mathg ln e e r l n g  I THE QUEEN I ematlcal Cata-Catalogue on l o g  u e  on ap-application. plication. 
E NGINEERS' AND DRAFTSMEN'S  SUPPLIES. 

QU EEN & 00 Optical and Scientific 
• , Instrument Works, 

59 Filth Ave .• New York. 1 0 1 0  Chestnut St., Ph lla. 

Buy Telepho 
THAT ARE GOO D··NOT .. CH EAP T H I N G S . "  The dUrerence In cost Is llttie. We IlURrantee 
O:a'��tf�:�8b�D:aFe:r'8�r:i:.oW"u�����8 tee and· in.truments are both !rood. 

WESTERN TELEPHONE CONSTRUCTION CO.  
2 5 0·2 5 4  South Cl lntnn St.,  Ch icago. 

Largest Manu!actwrer. of Telephones 
excl .... llel1/ in tile United stiates. 

"Am erican- H u n n lngs " 
T E L E P H O N ES. 

Transmitters, Magneto Bells and Telephone SwItchboards. Over 200, 000 of oar telephones In succee.ful operation. 
�r��� 'rt�eanl!,;�I? o�eY�!:"":��th�� siOl,le line or metallic circuit and number of 'elephones to be used on one line. lTSem\ lor cataklgue "S. A_" 

AMERICAN. ELECTRIC TELEPHONE CO. 
1 7 3 South Canal St . ,  Chicago, I I I .  

Pipe Threading Mach ines 
of Hlghe.t Merit. 

CO M B I NATION BENCH and PI PE VISES. 
Catalogue contaIning Interesting information free. 
81gnall  & Keeler Mfg . Co.,  
Box S., Edwardsville, III .  

DON 'T S E W  O N  a Bacbelor'. Buttons made . .' with I m p r o v e d  Wash-
,. burne Patent Fastener8 -- .  slip on In a jiify. Press a IIt-i l  ;: tie lever-tbey hold like grim . �:";�I c�U\:"��tI';{.�:a��� :'!:''l.� dI�r.':.��t.:t�g,:::I�h��: 
... 

Ing collar buttons and other useful noveltle. made with these fasteners, free on request. 
American Rin!r Co .. Box p, Waterbury. 

. ..:. ' ,'5l(/ THE CHARTER GAS p.�O GASOLINE ENGINE -
. _( _' ;:: ,0;< O PERATED ON G ASOLI N l .  MANUfACTUR[D OR N ATURAL GAS . 
I _ - S L N D  r-O R  C ATA LO G U L , T E- S T I M O N I A I_ 5  E-T C T O  

�-- � CH ARTE.R G AS E. N G I N E.  CO.  B O X I Lj B . ST [ R Ll N G , I L L 

[FEBRUARY 1 I ,  1 899. 

• • • •  • • • I I • • •  I • • •  I • • • • • • • • • • • • • • • • • •  Ie 

T H E B EST I N  T H E  W O R L D .  
IT Handsome Illustrated catalogue describing our 

full line of twenty-three models mailed free. 
tbt Bla�k mfg. £0., €rit, Pa, 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  s 

£alcium Ring 
tam". -

BURNS ACETYLENE GAS. 
No Oil, Wick, Dirt or Smoke. 

Get the Best. Price 83.30 
A{/ImI8 wanted in every t<JWll. 

CALCI U M  K I NG LAMP CO.,  
Waterbu ry, Conn.  

------

Evtry COOl for Evtry USt 
A complete Ii.t of .. n the Tool. made ���i��a a,:�� e:.;'��r��I;°rITu:��!:J�:m be found in the 18118 edition of MONT
GOMERY & CO.'S 

TOOL CATALOC U E .  It contains 510 clos�ly prInted pajles with Index. Book is pocket Size, � I 
!�t�����':iv:.�h 8�'ln��� ti'fi':lIa�� recel pt of 26 cents hv 

MONTGOlllERY & CO. 
1 0;) Fulton Street, New York. 

formula •. SCIENTIFIC AMERICAN SUPPLEMENT 1 1  �3. 
mY:.;� c��h"ci f�'?�sM"�"at�1o�u'!,�n &; Co. and all news_ 

YOURS TO COMMAND t 
SMITH & 
WESSON 
Revolvers 
are always ready. 
All calibers. Either (I) long or short barrel. 

IT IVrite for Descripti,'e Cataklgue. 
• SMITH & WESSON, 

1 4  Stockbridge St . .  Springfield,  Mass . 

TELEPHONES 
�'or Lon" Distance. . • ,7.75 each �6�� tgl:�I�: ����:�'hoties, . �:� :: 
�!�r��y 9i�b�:'i:a!a;!�rt�8t : 1:� :: Medical Batteries. . . • . 3.75 " 

DYNAMO CASTINGS • 
Send stamp for compltte catalogue o! Elutri

cal Specialties and Supplies. 
M IANUS ELECTRIC CO . . . M lanus, Conn.  

COOLING 
OFF. 

HOT AIR 
AND 
VAPOR 
BATHS 

AT 
HOlE 
SURE 
CURE 
FOR 

LA GR I PPE 
COLDS 
RHEUMA· 
TISM. 

J [ S S O  P ' S  S T E  E LTHB[E�\RY F O R  TO O L S. S AW S  E TC_  W"! .J E S SO P  & S O N S  lC 9  9 1  J O H N  S T  N E W  Y O R K' 
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