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THE GREAT SCAFFOLDS OF THE CONGRESSIONAL 

LIBRARY, WASHINGTON, D. C. 

Washington, the capital of the United States, is 
rapidly, in its memorials of art and technology, becom
ing what it should be, a representative city of the 
United States. At one time it was little more than a 
conglomeration of comparatively poor buildings, with 
a few magnificent specimens of architecture scattered 
over its area. At present it is losing this character and 
the fine buildings are becoming more and more numer
ous. crowding away the poorer ones. This applies as 
weli to the private as to the public buildings, includ
ing some beautiful residential structures in the more 
fashionable quarters of the city. Meanwhile, the federal 
and district government are adding to the architectural 
adornment of the city. First among the new erections 
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It is the.best lighted library in the world, having near
ly 2,000 windows. Of fireproof construction, with the 
most modern lighting, heating, and ventilating equip
ment, it represents as much a sample of modern engi
neering as it does of architecture. 

The sculpture of the building is at once emblematic 
and instructive, the keystones of many of t.he window 
arches carrying carvings of human heads-types of 
thirty-three races of men, made from drawings now in 
the National Museum. 

The roofing throughout is of sheet copper ana the ex
terior of the dome is gilded with pure gold leaf, the lat
ter costing about $3,800 ; gold leaf is used on the dome 
not only for decorative purposes, but also to provide a 
more durable covering than painting and to avoid the 
necessity for frequent renewaL 

[$3.00 A YEAR. 
WEEKLY. 

rotating template. At the apex of the dome was estab
lished a pin or journal carried by a massive scaffolding 
of 8 inches by 10 inches and 10 inches by 1 inch beams. 
This pin was 3�4 inches in diameter and represented 
the pivot about which the scaffold rotates. This took 
care of its upper end. Its lower end carried two rollers 
or wheels 18 inches in diameter tread measure and 
about 15 feet 3 inches apart. The axes of the rollers 
were set horizontally and radially normal to the base 
circle of the dome. They were connected rigidly by a 
6 inch by 6 inch angle iron. From the central pin 
to ehe rollers two trusses were carried, e" ��! truss, 
therefore, lying in a separate meridian plane of the 
dome. One section shows the elevation of one of these 
trusses. 

These two trusses, whose horizontal projection would 

THE NEW CONGRESSIONAL LIBRARY, WASHINGTON, D. C. 

is the Congressional Library, a veritable literary palace, 
a building of whol:!e beauties much has been written 
and which is now to a great extent the lion of Wash
ington. In it we have a beautiful Italian Renaissance 
building of granite, of a most substantial description, 470 
feet by 340 feet in area, and, therefore, covering about 
3� acres of ground, with all four sides fronting on 
streets, and making it, what is somewhat of a rarity 
under the conditions of modern civilization in our 
cities, a building with all sides architecturally treated. 
We reproduce a beautiful photograph of the library 
taken from the direction of the Capitol, which shows 
the general character of the building. It is constructed 
of granite for the exterior, with the most lavish use of 
various marbles for the interior and with the most 
elaborate system of sC:J.lpture and decoration. It is 
impossible to give an adequate idea of the building 
within the limits vf our space. It is three stories in 
height, with four interior courts, comprising extensive 
stack rooms, as well as reading and assembly rooms. 

The main feature of the intel'ior is justly described as represent, therefore, a triangle, were rigidly braced to
the reading room, which is a nearly circular hall one gether ; the wheels at the bottom rested on a circular 
hundred feet in diameter and one hundred and twenty- railway carried around at the base of the dome, so 
five feet high, surmounted by the dome. Here Tennes- that the entire great structure could be pulled around 
see, Numidian and Siena marbles are used for the col- by simple tackle, operated by workmen. The two 
umns carrying the dome. trusses were built of angle iron, riveted to splicA 

Our principal cuts show the method adopted for giving plates ; the lower chord is of a!. inch angle iron, 3� 
access to the interior surface of the dome. The concave inch X 3% inch; the upper chord of % inch angle iron, 
portion is enriched with al'chitectural stucco work in 6 inch X 6 inch. The space between the upper and 
high relief, including cherubs, birds, rosettes, flowers, lower chords, besides the braces, was crossed by hori
faces and geometrical designs, while near its top are zontal angle irons which acted as floor beams and were 
paintings by the famous American artist, Edwin H. planked over. This gave five separate 11001' spaces, 6 
Blashfield. Two special revolving scaffolds were con- feet apart. To the upper chords and to the protruding 
structed for the use of the artists, decorators and work- end of the floor beams, slotted plates were secured by 
men. bolts which carried a scribing guide of angle iron bent 

To provide the scaffold for the treatment of this area to the arc of a circle 49 feet 2 inches in diameter, which 
involved a !;omewhat difficult problem, which was met gave the template of the profile of the dome. 
most sa, tisfactorily by the structures, one of which is I' The main rollers on which the scaffold was partly 
shown in our illustration. carried rolled upon a circular track. A circle of iron 

Each scaffold approximated to what may be termed a (Continued on page 364.) 
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J ctentiltc �lUericau. 
THE INCREASED CONFIDENCE IN BUSINESS CIRCLES. 

There is a growing feeling that the tide of our com
mercial fortunes has turned and that the ebb which set 
in three or four years ago has brought us to a low water 
mark from which we shall see a flow of steady prosper
ity. As we go to press there are pleasant tidings of in
dustrial establishments being started on full time, of 
others which have been long silent resounding with the 
busy hum of activity. Wholesale houses are sending 
out their travelers and conditional orders are being'set 
in execution. One can hear a great sigh of national re
lief go up that the tremendous tension of the past few 
months is over, and there is a very distinct quickening 
of the national pulse and a general spirit of expectancy 
of good times to come. 

How far these hopes are justified, how early will be 
their fulfillment, we do not undertake to say ; but we 
wish to remind our readers that if the good times are 
to be permanent they must come in a natural way, and 
not as the result of any artificial arid therefore evan
escent stimulus. There is a tendency in the daily press 
to push the thing along faster than IS natural or ex
pedient. The sick man must learn to walk beiore he 
can run. The credit of the country has been prostrated 
even to the point of death, and we must not expect 
that it will recover its full strength and virility in a 
day. Indeed, the past commercial history of the coun
try shows that recovery is very slow; and it takes very 
little to give the patient a serious relapse. If we refer 
back to a period of which the present is strongly sug
gestive-the year 1873-it was not until the year 1880 
that the country had fully recovered from its depres
sion ; and while we do not for a moment suppose that 
prosperity will be so belated in the present case, we do 
not believe that we are going to move at a bound from 
the one extreme to the other. N or would it be desira
ble. " Boom times " are in some respects very bad times. 
Better a steady, legitimate growth than a hasty, artifi
cially prompted,' hothouse sprouting. 

The nation has been learning valuable lessons dur
ing the last few years of depression, and we shall do 
well to make the present hour of restored confidence 
a starting point for a fresh growth in wealth and power 
whose motto shall be "make haste slowly." 

. .. ' . 
THE REVOKING OF THE CYANIDE PATENTS. 

Elsewhere in this issue we republish a statement 
which appeared in the New York Sun regarding the 
recent canceling of the cyanide patents by the High 
Court of the Transvaal Republic. The news will come 
as a great surprise to the mining Forld at larg�, and 
there will not be a corner of the earth where refractory 
gold is recovered by this very successful process-and 
it is at work in every quarter of the globe-where the 
revoking of these patents in the Transvaal gold fields 
will not produce a decided sensation. 

The Sun is of the opinion that the result of this de· 
cision will be that " nowhere in the world will the 
.users of the process continu� to pay royalties, but will 
fight and overthrow the patents everywhere, " and that 
the ruling of the Transvaal court " will result in im
mense additions to the world's stock of gold within a 
few years." 'Ve think, however, that this is overesti
mating the weight which a judgment of the Boer court 
will carry, especially when it is remembered that the 
parties who will be most seriously hurt by the decision 
are Utlanders and Englishmen. Not that we think 
the Boer court would intentionally give a decision at 
variance with the evidence ; but in a suit of such mag
nitude as this we think that, in view of the recent 
strained relations of the Transvaal Republic, the min
ing companies of the United States and Australia will 
accept with some reserve the recent decision at Pre
·toria. 

Moreover, there are certain historical aspects of the 
case which would make us hesitate to believe that the 
Transvaal judgment will be repeated in this and other 
countries. If this delicate and highly scientific pro
cess was elaborated before the year 1866, it was years 
ahead of its time, and appeared before there was any 
urgent demand for it. It is only in comparatively re
cent years that the attention and efforts of the mining 
world in general have been directed to the working of 
very low grade ores. In the earlier periods, prior to 
1866, gold mining was carried on in the rICh alluvial 
deposits and in the workings which lay comparatively 
near the surface. The " free gold" apparatus-the pan, 
rocker, battery plates, etc.-gave place to the various 
chlorinating chemical processes for working refractory 
ores, long after the period in question; and it was not 
until the year 1890 that Mr. Macarthur, in a paper read 
before the Society of Chemical Industry, described the 
steps by which he had arl'lved at his final invention of 
the cyanide process, the announcement being made 
at a time when the mining world was ripe for it, and 
looking eagerly for a solvent of gold which would have 
more affinity for gold than for the sulphides, and for a 
method of recovering the gold from t.he solution. The 
story of the discovery of this process, as told by Mr. 
Macarthur, shows that, whether there had been a pre
vious discovery by another party or not, the final re
sult in thiS case was arrived at as the result of pa
tient search carried out on scientific lines. 

[NOVEMBER 14, 18<)6. 
The contest over the validity of the cyanide llatents 

raises again that old quedion as to who should be the 
beneficiary of a valuable invention: the party who 
outlines a device and never puts it into working shape
perhaps because he does not realize its value, or per
haps because he is indifferent to it-or the man who 
produces the same invention as the result of an intelli
gent effort to fill a public want, and having proved his 
theory, labors until he embodies the theory in a ma
chine or a process of real commercial value. 

Howe held his sewing machine patents by the de
cision of Judge Sprague as being an inventor of the 
latter type ; and the world at large honors Bessemer, 
but has forgotten Kelly. 

We cannot agree with the writer in the Sun that the 
am1'uling of the cyanide patents would .. result in im
mense additions to the world's stock of gold within a 
few years ; "  for behind such a statement lies the as
sumption that the present output is limited by the ex
istence of the patents. So far from this being the case, 
the cyanide process has greatly increased the output of 
gold by enabling the miners to recover millions of 
ounces which were formerly rebellious against any ex
isting form of treatment. The removal of the royalties 
would increase the mine owners' dividends by the 
amount of the royalties, but it would have no effect 
upon the output. 

In this respect these patents, like all patents, have 
had a stimulating effect upon industry ; they have 
recovered for the use of commerce and the arts millions 
of the precious metal, which, but for the patents of Mr. 
Macarthur, would now be lying in the tail heaps. 

. .. ' . 
ANOTHER COMPARISON OF UNITED STATES AND 

BRITISH RAILROADS. 

In a recent issue we drew attention to a comparison of 
American and British railroads by the Engineer, in 
which the editor reached the consoling conclusion that 
as regards the construction of their track, Enghsh 
engineers have nothing to learn from American prac
tice. We now notice that Engineering has recently 
made an interesting comparison of English and Ameri
can roads based upon t.he Board of Trade returns and 
Poor's Manual, which is marked by a candor and im
partiality which the Engineer would do well to emulat£ 
when speaking on matters pertaining to this country. 

During the past year 270 miles were added to the 
total mileage of the British railways, as against 1,628 
miles in America. This Engineering considers to be 
relatively greater for Great Britain "when the re
specflve area and necessities of the two countries are 
considered ;" but we think that, if the more just basis 
of the respective area and population per square mile 
be taken, it will be found that the 1,628 miles is rela
tively greater than it appears. There is no doubt but 
that, during the years of prosperity previous to 1893, 
the railroads were built fastel' than the necessities of 
the country called for them, and during the past few 
years there has been but little demanu for fresh con
struction. The efforts of the management have been 
directed to betterment and repairs, and a large amount 
of capital has been expended in relaying the track 
with heavier rail, replacing wooden bridges with steel 
and stone structures and building better stations and 
yards. 

In a comparison of capitalization we show to advan
tage. In the Eastern States contiguous to and 'includ
ing New York this amounts to $125,000 per mile ; in 
the Pacific States it varies from $50,000 to $60,000 pel' 
mile, whereas in Great Britain it is as high as $236,400 
per mile. These high figures for Great Britain are to 
be put down to the very costly nature of the construc
tion, especially in the large cities, which boast of mag
nificent terminal stations, approached by high level 
viaducts which have been built at a large cost for 
land and damages. As an offset· to the hlgh capitali
zation of British roads it is pointed out that they earn 
3'95 per cent on their liabilities, as against 2'94 per cent 

earned in the United States. 
It is pointed out that, while the cost of construction 

of British roads is double that of the United States, 
their receipts per mile of railroad are" more than three 
times greater-$19,220, against $6, 170." At first sight 
this is a comparison which will be more satisfactory to 
British railroad interests than to our own; but, as 
Engineering very fairly points out, these receipts are the 
smallest for the United States and the largest for Great 
Britain for many years past. Our contemporary fur
thermore says: .. Of course the conditions in the two 
countries are so very different that no very useful deduc
tion can be made from comparison of the results," and 
in the case in point this IS specially true. There are 
long stretches-many thousands of miles-of railroad in 
America which are merely connecting links between 
habitable and cultivable districts, which are laid over 
barren deserts, and which contribute practi('ally noth
ing to the per mile earnings of the roads. There is 
nothing ot the kind in England, and in any compari
son on a basis of average per mile earnings we must 
necessarily stand at a great disadvantage. 

In the United States one-fourth of the receipts come 
from passenger traffic ; in Great Britam, one-half. It 
is claimed that" British railways work more ooonoOO-
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cally; 56 per cant of the gross receipts being absorbed I ration directly from Byzantine sources. Thus it was in ritas or gates, before its admission to the city, and then 
in e�penses, as against 70'37 per cent in the United some measure the child of the Greek style, that style the liquid is distributed in the barricas and pigskins on 
States." This is explained by the fact that " much of which gives us the curvilinear refinements of the Par- special carts held in readiness for that purpose. Con
the gross revenue in the States goes in commissions thenon and the subtleties of the Temple of Theseus. suI Crittenden says that nothing presents a more 
and equivalents." In Great Britain the net receipts per And to go back to the mother of civilization, it would ridiculous appearance than one of these pig or hog 
mile are $8, 500 and in the United States $1,830 per mile. seem that the Greeks themselves owed their knowledge skins containing about 20 gallons, when being taken 

It is in the record of freight traffic that the United of the style to the Egyptians, who, on the other hand, round and through the city, the legs sticking out full to 
States shows the most impressive figures, the largest, appear in certain instances to have transmitted it the toes of liquid. This is a convenient mode of hand
i!ldeed, on record. There were 763% nllllion tons han- direct to Italy." ling the pulque, as, by simply removing a string from 
dIed against 334 million tons in Great Britain. Each The result of Mr. Goodyear's researches is being pub- one of the feet, the contents are drawn out. The cul
ton in the United States was hauled on an average lished in the Architectural Record, of New York. He ture of the maguey in the republic of Mexico is unques-
116 miles at 0'839 cent per ton, and the receipts per had the rare honor to be invited to go to the Liverpool tionably increasing very largely; but it would be a 
freight train mile were larger in this country, being meeting of the British Association for the Advance- mistake to draw the conclusion that arable land is 
$1.57 against $1.44% in Great Britain. This agrees ment ,of Science, as the guest of the Association. He therefore withdrawn from the cultivation of cereals and 
with the weH understood fact that our system of hand- , took with him the entire Brooklyn Institute exhibit of vegetables. Careful observation will convince every
ling freight in long cars keeps down the ratio of nOIl- ! photographs and surveys, which were placed on exhi- one that the haciendado only plants the maguey in 
paying to paying load as compared with the English bition in Liverpool. The six hundred and twenty-five' large areas, where nothing else will grow; and nothing 
system of using short four-wheeled trucks. Then, photographs are very interesting, showing curves in is more common than fringes of maguey, like hedges, 
moreover, the train crew expenses are lighter as the re- plan and elevation in many medireval and some Ren- around fields of wheat and corn; but where the whole 
suIt of employing more powerful engines to haul heav- aissance buildings. The photographs read in connec- expanse of land is covered with maguey it is because 
ier trains. The American locomotive is earning $29,000 I tion with drawings, giving the floor plan and elevation, tne soil is too poor to produce anything else. The 
-a result obtained by dividing the receipts by the make a most interesting and important showing and principal regions for the cultivation of the maguey are 
number of locomotives-and the British locomotive I with Mr. Goodyear's studies would make a splendid the arid limestone chain of hills; and here, in many 
earns $22,500. Against this it is pointed out that Great monograph. He has delivered a series of lectures on his places, the hole for the insertion of the young plant is 
Britain has a larger stock for the length of its lines; discoveries since he returned from Liverpool, before the made with a sort of crowbar with a sharp point, used 
the United States having one locomotive for each 4'8 Brooklyn Institute. principally in the extraction of tepatate, the chief 
Iniles of line and Great Britain one for each 1'13 miles. • •• ' • building material of the Mexican capital. It is used to 
But it is to be borne in mind that the long stretches of 'rbe Production oC Pulque in Mexico. aid the young plant by inserting some good soil into 
comparatively unproductive road that occur in the The United States consul-general at the city of Mex- the hole. These young plants are suckers, which the 
Western States call for a light locomotive service, and ico says, in his last report, that it is impossible to mature maguey throws out on all sides, and which 
thus materially reduce the number in service per mile separate in thought the average Mexican and pulque. have to be removed before the heart is tapped for the 
in any comparison with such a thickly settled country No drink has a stronger hold on any nation than this sweet sap, which is the agua miel, or honey water of 
as Great Britain. on the Mexicans, and by Mexican is meant all classes the pulque. 

The return to capital was 2'94 per cent in the United in Mexico other than the Spaniards. Pulque is not When the laborers draw the sweet sap with their rude 
States and 3'95 per cent in Great Britain. The bonded the drink of the Spaniard or those of Spanish descent; siphons, made either of a gourd or a calabash and a 
debt in this country, however, called for about 4� per they drink champagne, claret, sherry, and other im- hollow horn tip, they discharge the contents into a pig 
cent, and so the average dividend on share capital ported wines. Among the peons, men, women, and or goat skin swinging at their backs. The agua miel 
was but 1'59 per cent. In 1883 it was 2'75 per cent. On children drink pulque with the same freedom that at this stage is like green water in appearance. Some 
the other side of the water the holders of ordinary water is used in Europe. The pulque plant is indigen- carbonic acid is formed, and it becomes milky, and 
shares received an average of 3'80 per cent. ous to Mexico, often growing wild on the uplands, resembles in taste very good cider. The amount of car-

In a general way it may be said that it is early as yet where-for mont,hs and years at times-no rain falls; bonic acid contained is so great, and the decomposition 
to judge of the productiveness of American railroads, and it is also largely cultivated in the most careful so remarkably rapid, that in a few hours it would be
especially in the West and South, where they have manner on the llanos de Apam, a large area of plains come vinegar, if not closely watched. To prevent this, 
been built in anticipation of the growth of these coun- lying about 60 miles from the city of Mexico. In Spain the pulque dulce. or sweet pulque, is poured into a 
tries in population and manufactures. It was wise to a plant is found, called pita, somewhat akin to the I tinnacal-an ox hide strapped to a square wooden 
call a halt; and during the few years' breathing spell pulque plant, or Mexican maguey, yet differing so frame, and capable of holding a considerable amount 
which we are sure to see there will undoubtedly be a much in its general features that it may be termed a of the liquid. These tinnacals are of various sizes to 
steady increase in the dividends and general prosperity distinct genus. The juices of the pita are unused in meet the emergencies of the situation. To the sweet 
of American railroads. Spain, which fact plainly separates it from the family pulque is added an equal proportion of milk, and then 

• •• , • of plants in Mexico. The plants are transplanted when a slight dose of infusion of rennet. This is not enough 
ProC. Goodyeal" " Discoveries. two or three years of age with much care, then culti- to coagulate it, but sufficient to induce a slight am('mnt 

Prof. William H. Goodyear is well known as a writer vated in fields especially prepared for this purpose. of putrescence, as in cheese. The putrid odor and flavor 
on art topics, and p.e has recently made a series of re- Nature requires the plant to be .. milked" when the of pulque, as sold in the pulquerias, is due to the rennet 
markable dIscoveries of the utmost importance regard- liquid is ready to flow, else the superfluity of juices alone; forthe belief that this is caused by the flavor of 
ing the medireval buildings of Italy. In 1870 Mr. will cause the growth of a large stem from the center of the pig skin, in which it is brought to market, is entire
Goodyear began his researches and later embodied the the plant, shooting up some 15 or 20 feet, putting out ly without foundation. From the tinnacal it is poured 
results in an essay. His attention was first attracted branches at the top, which blossom in a cluster of yel- into hogsheads, by means of pigskins, and it is trans
to the subject of curves and other refinements in medi- lowish flowers. These branches are symmetrical, and ferred to the barrels of the vendors from the hogsheads 
alVal architecture by noting the slope of the first cor- the effect is like a lofty branch candlestick. When the of the ,haciendado by means of the same skins. In 
nice of the Pisa cathedral. Such phenomena had been I pulque is first extracted-before the process of fermen- both instances the pulque remains in the skin barely 
noticed, but were laid to the settling of the building. I tation sets in-it IS sweet and scentless, and in this more than a few seconds or minutes before the transfer • 

.. Not knowing," he says, .. what the slope in the state is preferred by beginners. The fermentation The rennet added in the tinnacal is the real cause of 
cornice meant, or how it got there, I went around the takes place in tubs made for the purpose, andto aid or the putrid flavor and taste of pulque, and this is remov
city looking at the walls and buildings. Finally I expedite the process, a little madre pulque is added, ed in private families by means of a chemical substance 
came across a little church known as San Stefano which hastens the chemical change. At times its fer- of a perfectly innocuous character, and some house
Outsid� the Walls, and I noticed a cornice with large mentation is retarded by a cold spell at the vats, which keepers add white sugar, and others the juice of 
arches at one end and constantly diminishing ones prevents its transport to the Ctty for a day or two. oranges. It is a regrettable fact that, in the pulque 
toward the other. It occurred to me that I should go The city of Mexico has a population, it is said, of 350,- shops, the beverage is made intoxicating to a madden
inside that building. I did so, and found a tremen- 000, and at least 250,000 of these use pulque, in prefer- ing degree by the addition of marihuana. The gov
dous scheme of dropping arches-all in a little village ence to water or any other drink. It has been stated ernment has made, and is making, every effort to stop 
church that is never visited by foreigners. It gave me that 75,000 gallons of pulque are consumed daily in that the sale of this noxious compound. Consul Crittenden 
the hint that something of the kind was going on in city. The stock must be renewed daily, or else it be- says that the number of deaths from fights in pulque
Pisa cathedral." comes dead and insipid, though, it IS said, a certain rias in Mexico is incredible. Those whom the poison 

Mr. Goodyear at once saw that the phenomena could powder, has been discovered which will prolong its life does not madden it stupefies, and in every great festival, 
not be accounted for by the settling of the founda- through the second day. The liquid ferments rapidly particularly when there are public displays of fire
tions. He determined to visit Byzantine and Roman- and strongly, and the casks are left uncorked to prevent works, the police have hundreds of persons to look 
esque edifices in other parts of Italy, to ascertain if explosion. The plant grows eight years before matur- after, who are absolutely helpless from drinking drug
these architectural peculiarities were confined to Pisa. ity, when the liquid is extracted. In the growth of the ged pulque. The leaves of the pulque plant are long 
In 1895 he led the Brooklyn Institute Survey to Italy, plant, a central bulb is formed for its coming juices. and pointed, With prickles along the edge. Sometimes 
and the conclusions he arrived at after a prolonged series This is scooped out, leaving a cavity large enough to these leaves are very large, and the bunches of them, 
of the closest and most accurate investigations and hold a few quarts. This cavity is made in the bottom springing from the common stock, are enormous. The 
surveys were that: and middle of the plant. The juice exudes into this bruised leaves are made into a common paper-rather 

" The medireval builders used curved lines, leaning cavity, and it is taken out daily by being sucked into a a tough, stiff, and hard paper-and they are also used 
faQades, bulging cornices, the dropped arch, rising long' necked gourd, on the siphon prinCiple, by the in their natural state as a protecting thatch for the 
pavements and convergence of walls, with somewhat Indian laborers, and then poured into the tubs and roofs of the common huts or houses occupied by the 
different effects as demanded by the time and the occa- then removed to the vats. The outlay on each plant peons. A kind of thread is also made from the fibrous 
sion, but all to one common purpose, viz., to deceive up to maturity is calculated generally at about 8s., and texture of the leaves, and a rough needle and pin are 
the eye by playing on the sense of perspective. Of the the return is from 30s. to £2, according to the size of the made from the thorn, and from the root a cheap and 
fine lords and ladies, the substantial burghers and plant. Its producing life is about five months, and palatable food is made. It is not, therefore, a matter 
their wives, and the laboring folk who passed in and each plant ,is supposed to yield from 125 to 160 gallons of surprise that the peon class think very highly of the 
out of church doors, few, if any, knew that 'things of liquid within that time. The immense fields within pulque plant in Mexico. 
were not what they seemed' ; that the mighty propor- a radius of 75 miles of the city of Mexico are planted 
tions of the edifice and the dim vastness of the interior and cultivated with great care and precision, as there is 
could be attributed to the Brobdignagian tricks of the nothing grown in Mexico that pays better than pulque. 
architect, and that where reverence was deepest and Fields of it present an attractive appearance, planted 
awe most profound, their illusion was doing its most' in almost geometrical regularity, extending almost 
perfect work. Yet such was the case. Moreover, this beyond the viSion, until the rows seem to concentrate 
art of perspective building was not the invention of in one plant and into one point at the extreme end. 
the Christian centuries, though Christian builders may The plants are wholly independent of rain and storm 
have carried it to a high degree of development. I t and are of a beautiful deep green color. It is said 
has not been found markedly in Gothic structures. It that as much as $1,000 a day are paid for carriage on 
reached its acme in the Romanesque, and particularly the special trains for transporting this liquid into the 
in that portion of the Romanesque which drew lllspi- city of Mexico. The tax on pulque is collected at gar-

4.0, .. 

ACCORDING to Die Natur, elaborate arrangements are 
being made in Portugal to celebrate the 400th anniver
sary of Vasco da Gama's discovery of the sea route to 
India. The 8th, 9th and 10th of July, 1897, are to be 
made national holidays and a number of expositions 
and congresses are to be held at Lisbon, including agri
culture, ethnography, fisheries and hydrography. The 
event will also be celebrated by the Geographical 
Society of Vienna, before which an address will be 
made by Prof. Wilh. Tomaschek. 
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AN IMPROVED PUMP VALVE. 

The illustration represents a valve of strong and sim
ple construction, in which the valve disk is held to its 
place by an inclosed spring, whereby, in case the 
spring breaks, the pieces will be confined and not lia
ble to injure the working parts of the machinery on 
which the valve is used. The improvement has been 
patented by George Parker, of Whiting, Ind. (box 102). 
The valve disk is made with a hub consisting of a thin 
cylinder flanged at its outer end, and the hub slides 
on a fixed valve stem, while surrounding the valve stem 
and attached to its outer end is a casing which receives 
in its open end the flanged end of the hub. As may be 
seen in the broken away portion of the engraving, a 
spring coiled on the stem within the casing presses on 
the flanged end of the hub. The space between the 
valve stem and the casing also forms an air chamber 
or cushion pocket which gives easy movement and 
assists in the quick closing of the valve. 

• • • 
AN IMPROVED WOOD BENDING MACHINE. 

The engraving represents a machine capable of 
bending the lightest fellies used for carriage wheels up 
to the heaviest work required for farm wagon, truck 
and artillery wheels, bending hard wood as large as 
5 inches in thickness and 12 inches in width, with adjust
ments to accommodate changes from 24 inch to 72 
inch circles. The machine is made by the Defiance 
Machine 'Yorks, Defiance, Ohio. The frame is 9 feet 9 
inches high, and the floor space necessary to accommo
date it is, length 14 feet, greatest width 6 feet, lesser 
width 4 feet. A foundation of masonry is not required 
under the machine, as an average floor well !'oupported 
is sufficient. 

The machine embodies a new feature in the applica
tion of power, the object being a drastic longitudinal 
stress upon the timber to be bent, which is secured by 
means of an elastic cable railway held taut by four 
powerful springs which are capable of exerting an ag
gregate energy of six thousand pound�. tJpon this 
railway roll the trucks by which are carried t�e inner 
or lower ends of the levers or bending' anus. The 
levers or bend
ing arms form 
a level table 
when d o w n ,  
and are cover
ed with a mas
ter s t r a p  to 
r e c e i v e the 
straight ma te
rial. They are 
of c a s t  iron, 
m a d'e hollow 
a n d  strongly 
re-enforced by 
trusses. The 
h e ad blocks 
mounted upon 
their u p  p e r  
surfaces a l' e 
furnished with 
an automatic, 
e c c e n tric re
leasing device 
to release the 
au g m e n  t i n g  
e n d  t h r u st 
which OCCUl'S 
during the pro
cess of bend
ing, The cable 
c h a i n  which 
ope rateR t h e  
bending arms 
of levers is fast
ened to thflir 
outer e n d s ,  
passing o v e r  
the sheaves at 
the top of the 
f r a m e down
ward to a drum 
on which the 
c h a i n  is 
wound. 

J titntifit �lUttitau. 
inch belt for backing the arms down, and they should 
revolve in opposite directions. 

The forms for the bending of fellies are of cast iron 
turned true and with a collapsible section at each end 
of the arc to secure the easy removal of the stock after 
bending, and enabling the use of stock about 9 inches 
shorter than can be bent with an ordinary form, which 

PARKER'S PUMP VALVE. 

effects a large saving in material. A wooden cap is 
used on top of the form, which is of the saTHe length 
as the diameter of the form, and it is always taken off 
with the bent wood, requiring one cap foJ' each batch 
of timber bent, and it must be left in until the batch 
of timber is cold and thoroughly set, so as not to 
spring when the shackle is taken off. The forms are 
held on a sliding head stock, having a vertical move
ment by means of which the timber can be firmly held 
at the initial point of bending, thus secUl'ing it against 

fracture on .the outer arc and preventing it from re
treating from the form at that point. After the ope
ration of bending is completed the machine can be set 
to run down to the position for the succeeding opera
tion and automatically arrested. The capacity of this 
machine is sufficient to bend about 2,500 fellies about 
1� inches, or about 1, 200 wagon hounds in ten hours, 
and other classes of work in proportion. 

• ••• • 
X Kay" and tbe Aurol'Q KoreaU •• 

The following abstract of a note on this subject in 
L'Electricien, Paris, appears in the Electrical Review: 
"A series of experiments of the greatest interest, re
lative to the action of a powerful magnetic field upon 
the cathodic rays in Crookes or Hittorf tubes, has been 
undertaken by Mr. Birkeland, who has published the 
results thereof in the Elektroteknisk Tiddskrift, of 
Christiania. These experiments show that in such a 
field the cathodic rays are considerably deflected in the 
direction of the lines of force, and may even be concen
trated upon the surface of the glass to such a degree as 
to cause the fusion of the latter. Much more than 
this, they clearly prove that the rays that emanate 
from one and the same cathode fall in groups whose 
physical constants are connected by some definite law, 
just as are the frequencies of the different tones emit
ted by a rod in vibration. These researches present 
some importance as concerns the theory of the aurora 
borealis. As well known, Mr. A. Paulsen, the learned 
director of the Meteorological Institute of Copenhagen, 
claims that the aurora borealis owes its origin to the 
phosphorescence of the air produced in the 

'
upper re

gions of the atmosphere. Mr. Birkeland puts forth the 
idea that terrestrial magnetism lIlay be the cause of 
such phosphorescence, which becomes intensified in the 
vicinity of the terrestrial poles. " 

.. Ie •• 
The Baeterlology of Arrow Poboll. 

The natives of the New Hebrides render themselves 
a terror to their enemies by using poisoned arrows, the 
tips of which they smear with earth from certain 
marshes. M. Dantec has made a bacteriological study 

of t h e s e  poi
soned arrows, 
and finds that 
their fatal pro
perties are due 
t o  t h e  pres
ence, in t h e  
e a r t h  w i t h  
which they are 
s m e a  l' e d ,  of 
two d e a d l  y 
germs-a septic 
vibrion a n  d 
the microbe of 
tetanus. T h e  
first of these 
produces death 
f r o m malig
nant edema in 
twelve to fif
teen hours. In 
cases in which 
a s e p t i c  vi
brion has lost 
i t s  virulence, 
the t e t a n  u s  
bacillus which 
i s  p r e se n t  
proves equal
ly, although 
Ie s s speedily, 
fatal. T his 
observation of 
M. Dan t e c 
proves the in
correctness of 
the f o  r m e r  
theory that the 
tetanus bacil
lus is deri ved 
from a horse, 
since this ani
m a I i s  un
known in the 
New Hebrides 
Islands.-Mod
ern Medicine. 

The cha i n  
drum is driven 
by a powerful 
worm s c r e w  
and gear. .ro 
the outer end 
of the screw 
shaft two fric
t i o na l  clutch 
p u lle y s  are 
fitted, one used 
for running the 
bending levers 
up, and it is 
driven with a 
6 inch belt. the 
other with a 4 

A 12 INCH AUTOMATIC RIM AND FELLOE BENDING MACHINE. 

A THIRTY 
knDt torpedo 
boat destroyer, 
t h e  Capitan 
Orella, b. u il t 
by the Lairds 
for the Chilean 
g o ver n ment, 
made an aver:
a g e  o f  30'17 
knots on her 
trial t.rip on 
the Clyde. 
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AN IIIPROVED ELEVATED RAILWAY STRUCTURE. 

A construction designed to combine lightness with 
strength in the building of elevated railways, while in
terfel-ing as little as possible with the light of stores 
and dwellings, and in whicb provision is made for the 
deadening of the sound, is illustrated in the accompa
nying engraving, and has been patented by David D. 
Toal, of N o. 151 Avenue B, New York City. Fig. 1 is 
a longitudinal view, in perspective, of the improved 
structure, Fig. 2 showing supports orthe interior arched 
beams and Fig. 3 a bottom view of one of the rails, in 
which lead cushions are applied. Fig. 4 represents the 
fastening of the rail to its bed and Fig. 5 shows the 
meeting ends of rails, made with interlocking tongues. 
The uprights are designed to be placed as near as possi
ble to the curbing, and thus take but little room from 
that provided for the ordinary street traffic, and each 
pair is connected by a straight transverse tie beam sup
ported by an arch beam, longitudinal arch beams also 
connecting the successive uprights to make a thoroughly 
braced and trussed structure. The sleepers or track 
beams are laid longitudinally, and each one is braced 
and supported by a longitudinal arch beam. In the 
bottom face of each rail are grooves filled with lead, 
as shown in Fig. 3, and preferably the entire upper face 
of each sleeper or track beam is covered by a sheet of 
dead metal, to obviate jar and noise. Instead of the 
usual spikes, bolts are employed to attach the rails to 
the track beams or sleepers, as shown in Fig. 4. The 
arch beams are designed to allow for expansion and 
contraction, and the entire structure, including the 
sleepers or track beams, is of metal. It is claimed that 

� titutifit �mttitau. 
ning full time i t  can convert 15,000 gallons o f  wine into 
brandy in a day. This will make 4,000 gallons every 
twenty-four hours, or enough to keep about 40,000 men 
in a state of intoxication during that time. In a month 
there would be enough of brandy on hand to intoxicate 
1,700,000 men, or about the entire population of New 
York. But, as it happens, very little of this brandy is 
sold as brandy. It is used to fortify sweet wines, so 
that they will be in condition to keep until ready to 
send to market. The alcohol acts as a preservative of 
the grape juice the sallle as it would of anything else. 
It keeps it from turning sour. 

. . . . .. 
A GIANT TRICYCLE. 

In this age of .. big " things one is always prepared 
for the construction of mammoth engines, ships, build
ings and public works, and the rage for the superlative 
seems to be universal. It has even invaded the bicycle 
world, where at least one would think size and weight 
were at a discount, and. moved by its inspiration, a New 
England firm has produced the colossal-no other word 
justly describes it-tricycle shown in the accompany
ing engraving. 

It is driven by eight men, which is, it is true, only two 
more than are mounted on a sextuplette ; but whereas 
the latter weighs approximately as mueh per man as 
an ordinary single machine, the tricycle weighs about 
300 pounds to the rider, the total weight, with the men 
lIlounted, being about a ton and a half. The front 
wheel is six feet, and the rear wheels are eleven feet in 
diameter. The frame consists of two parallel trusses 
which are arranged side by side and finish at the front 

in a cr08S truss to which the 
steering h e  a d is attached. 
The steering is done by one 
man. Each side wheel is driv
en by the four riders which 
are nearest to it, and a curious 
feature in the machine is that 
it is geared down instead of 
up. This was rendered neces
sary by the great dead weight 
w h i c h  had to be moved. 
Even if the crank sprockets 
and the wheel sprockets had 
been the same size, th€. gear 
would have been 132, whereas 
it has been geared down to 54. 
The left hand chain a n d  
sprockets can be clearly seen 
in the engraving. The t.otal 
length of the machine is 17 
feet. 

wheels have spokes half an inch in diameter, and the 
small wheel spokes are one-quarter inch diameter. 

• • • • • 
A WINDIIILL POWER TRANSIIITTING GEAR. 

The illustration represents a gear of strong md 
simple construction for regulating the length of the 
stroke according to the force of the wind, and trans
mitting the power of the windwhe�l to a pump or 

HOFFNER'S WINDIIILL POW1:R TRANSIIITTING GEAR. 

TOAL'S ELEVATED RAILWAY STRUCTURE. 
The tires are pneumatic 

tires, made exactly in the 
same way as the ordinary Vim 

roadster tire, and they are, therefore, single tubes. 
This •• Jumbo " among cycles has been put to practical 
test on the roads, having been ridden from Boston to 
Brockton, Mass., a distance of 25 miles, and from there 
to Concord, N. H. ,  125 miles distant. We can realize 
that it has found its proper field of work when we 
are informed that it has done duty in many torchlight 
parades, political and otherwise. 

other machinery without much friction. The improve
ment has beeR patented by William C. Hoffner, of 
Prospect Park, Cal. The windwheel has a hollow 
shaft joul'naled in suitable bearings on the windwheel 
frame turning on the upper end of the tower, in the 
usual manner, and on the shaft is a crank arm in 
which slides a block carrying a wrist pin engaged by a 
pitman connected with the upper end of the pump 
rod, as shown in Fig. 2. The position of the sliding 
block and the wrist pin changes according to the wind, 
the stroke being less during a light wind than in a 
heavy wind, and a full stroke being given only during 
a strong wind. To regulate the position of the block, 
it is provided with a pin located below the wrist pin, 
and which, as shown in Fig. 3, projects into a cam 
groove in a cam on a shaft mounted in the hollow 
wind wheel shaft, and carrying at its outer end a �mall 
windwheel, a spring being interposed between the 
hub of the small wheel and that of the large one. This 
spring has an adjustable tension, and is strong enough 
to offset the power of the small wheel in an ordinary 
breeze, the wrist pin then remaining in an innermost 
position, but 'With an increased force, to rotate the 
small wheel faster than the large one, the cam is moved 
to shift the sliding block and the wrist pin outwardly, 
thus lengthening the stroke of the pump rod. As the 
wind diminishes the spring pulls the small wheel back, 
and the cam draws the sliding block inwardly to 
shorten the stroke, which is thus automatically regu
lated. according to the force of the wind. 

with this construction the cars may be run over the 
center of the street without being objectionable to the 
J'esidents or those doing business along the line of the 
road. and that any desired speed may be obtained with
out danger, whether steam, electricity, cable, or other 
means of propulsion are employed. 

. . . , . 
Large.' Brandy SIIII. 

The largest brandy still in the world is at El Pinal 
vineyard, in San Joaquin County, not far from 
Stockton, says the San Francisco Call. Part of it has 
been built about four years and the other part was 
finished only a short time ago. As is well known, 
El Pinal vineyard has always made a specialty of 
brandy and sweet wines. It was the intention of the 
proprietors to do this when they went into business, 
and for that reason they had the largest still built that 
wa" ever put up. That was, as has been stated, about 
four  years ago, and even then it was ahead of anything 
in existence. It could produce more brandy in twenty
four hours than any other still in the world, and it has 
not been surpassed since. But even that was not 
enough to supply all the alcohol needed in their busi
ness, so another still was built and made to work in 
connection with the original one. The two are really 
one sti ll, as they are used, and have about three times 
the capacity of any other still in the world. 

This enormous machine is locatt'd in a building by 
itself, and part of the yt'ar is kept running day and 
night. It is very complicated in its workings, so that a 
description of that part of it cannot be attempted here. 
It will be sufficient to state that the grape juice or wine 
is pumped from vats to a tank on top of the hill. 
From there it simply passes through a series of heated 
chambers in the form of a vapor and comes out in the 
shape of brandy. , 

It can be tested in the different charusers and the 
change noted. In the first chamber it is little more 
than warm wine. and it gradually gets stronger anf 
stronger until it is sharp to taste. From the time the 
wine leaves the tank until it comes out as grape brandy 
only ten minutes is occupied. In the old method of 
distilling it used to take about three hours. 

In appearance the largest brandy still in the world is 
simply a conglomeration of tanks, pipes and boilers. 
The capacity of this still is enough to make a person 
wonder what becomes of aU its products. When run-

It should be mentioned that the front tire is eleven, 
and the rear tire eighteen inches in diameter, the latter 
being about half an inch thick on the tread. The large 

A GIANT TRICYOLE. 
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'l;'he Cyanide Proce88 Patent. Declared Void I n  
t h e  Trall8vaal. 

Word was received recently by the N. Y. Sun that the 
High Court at Pretoria, the capital of the South Afri
can Republic, had declared void the Macarthur-For
rest patents for the cyanide process for the recovery of 
gold. This decision was given in a suit brought by the 
combined gold mine owners of Johannesburg and the 
Transvaal. The information came in this cablegram 
to Lawyer C. W. Truslow, of the Mills building. 

Throughout the gold bearing regions of the world there 
lie millions of tons of auriferous rock inwhich is held more 
wealth than man ever knew, but in particles so small 
that, rich as tbe rock might be, the gold could not be 
caught by any of the processes which could be used with 
economy until the cyanide process was introduced. 
Formerly mercury was the great agent for catching and 
fixing gold. In the placer mines, where nature had 
placed nuggets and grains of gold in the beds of streams 
or old alluvial deposits, often not even mercury was 
needed. These are the mines where the lonesome 
miner with no tools but his pick and shovel and a pan 
could wash out a fortune sometimes in a few weeks or 
months, for nature, in breaking up the goldbearing 
rocks by her slow but rude processes and washing them 
down toward the sea, had carried away all the smaller 
grains of gold and left the bigger ones to stay snug
gled away among the pebbles and sand, holding them
selves there by their own weight. 

Then in many parts of the world, and notably in a 
large part of our own gold mining districts, when man 
began to attack the rock that holds the precious yellow 
met.al he found it sprinkled through the quartz in 
grains which mercury could easily reach and hold. 
These are the goldbearing rocks which furnish such 
pretty specimen pieces, gilt with yellow splashes or 
shining with big grains of pure gold. Great stamps 
crush the rock to powder, and from this the shining 
quicksilver quickly chooses the golden harvest, makes 
a union with it, and holds it for the miner until it is 
driven off by heat, condensed, and saved to do its work 
over again. 

In other parts of the world, however, where the riches 
of the earth are as great as or greater than those just 
mentioned, the inexperienced man would never discover 
that there was a particle of gold in the rocks. Instead 
of the pinhead grains which catch the light and be
tray themselves by their glitter, there is in these rocks 
only a powder of gold so finely divided that nothing 
but a microscope will disclose it. In other mines these 
two kinds of grains are together. Grind up one of 
these rocks and mix the powdered stone with mercury. 
The mercury will grasp what gold it can, but much will 
elude it. If you have ever taken a bit of quicksilver 
and watched its movements you can understand why 
this is so. Wherever it has a chance the liquid metal 
gathers itself all together and draws its sides up into 
rounded forms as if shunning contact with all earthly 
dross. Shake it into bits, and no matter how finely 
divided it may be, each bit will become a rounded 
atom. So, no matter how well mixed the mercury may 
be with the goldbearing dust from the crushed rock, 
its little globes will draw away from the j�ged inter
stices of the crushed stone and leave in those spaces 
the gold. While gold could be picked up in placer 
l)1ines, men would not bother even to crush the rich
est of rocks, but, as the other sources of wealth be
came scarce, they attacked the solid quartz. With big 
profits coming in from these the miner gave little heed 
to the smaller particles of gold, but let them flow away 
in tailings. In some few places attempts were made to 
work by more economical methods, but it needed the 
discovery of the wonderful mines in the Transvaal to 
force the development and adoption of methods which 
would catch the finest bits of gold which nature had 
hidden in her storehouses. 

As the Boers tIed further and further away from 
the hated town life which interfered with their pas

toral delights, the English followed them nearer and 
nearer to the land which is said to have contained 
King Solomon's mines. In about 1884 the gold mines 
in the Transvaal were discovered, and every day siitce 
then has seen a bigger output from them, until to-day 
the output of gold from there is as grea.t as or greater 
than the entire output of gold from America. 

The export of gold from the Transvaal through N a
tal had reached the great sum of $9,259,525. In 1891 it 
was $14,507,350, and in 1892 it reached $22,396,545. Last 
year it was nearly double this enormous �um. A great 
part of the increase was due to the introduction of the 
cyanide process. 

Up to 1891 the reduction works had been running 
upon the old plan, stamping up the rock, and getting 
out of it what gold was coarse enough to be taken out 
by quicksilver. All the rest ran off with the tailings, 
and hundreds of, thousands of tons of ready ground 
rock were shoveled away as refuse from the stamping 
mills until there were hills of it at every mill and a hid
den fortune in every hill. Every ton of these tailings 
contained about $2 worth of pure gold in powder so fine 
that nothing but a chemical process couln gather it 
from its surroundings. It was at this time that the two 
Scotchmen, Macarthur and Forrest, took out patents all 
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over the world for the cyanide process of gold recovery. article written by himself, was a statement which cov
They were so early in the field in the South African Re- I ered the whole matter. Up in the Astor Library wa.� 
public that their first patent-the one for dissolving the . found much which bore upon the matter, and as many 
gold from its ores by the use of a dilute solution of of these books could not be duplicated and none bor
cyanide of potassium-was only the forty· seventh pat- i rowed, photographs of the needed pages were made. 
ent issued by the newly organized Boer republic. Their . This work alone cost $1, 500. Many experts were ex
second patent, which covered a process of recovering the amined on both sides. 
gold by passing the cyanide solution over zinc shavings I Rossiter W. Raymond was on the witness stand for 
in long tanks, was only number seventy-two of the I twenty days for Mr. Truslow's side. It was shown 
South African Republic's pater;tts. I by his testimony and that of William H. Adams, John 

In the two processes referred to lies the key to the : Williams, Henry Wurtz, and others, that the process 
whole of the system. The beginning of the process is had actually been used in places here, and in one in
to mix the finely ground rock with a weak solution of stance a quarter of a ton of ore had been so treated in 
cyanide of potassium. No particle of gold can elude 1885. The process was not needed here at that time, 
this, and in the course of one to three days the whole of because most of our gold is coarse enough to work by 
the precious' metal is dissolved. In the second process the cheaper quicksilver method. 
the zinc shavings are placed in shallow tanks and these Since that time, however, fine grain ore has been 
tanks are loaded with the cyanide solution. As the found, and it is said that there is much of it in the 
solution flows along the gold is precipitated upon the

' 
country. The Mercur mine of Utah uses the Mac

zinc, and then it is recovered as metallic gold by sub-
' 
arthur-Forrest process, and was sued by them a while 

Iimating the zinc by fire. Shrewd men were among the ' ago, but it made a settlement privately. 
Outlanders who were running the mines at Witwaters- j The hearings in this country were finished in Sep
rand, Barberton, Klerksdorp, Potchefstrom, and Mal- I tember, 1895, and the testimony and exhibits were put 
mani. I in a tin lined box, and this was sent as a registered 

Here it was that Cecil Rhodes and his coadjutors had letter by mail to Pretoria. It made the biggest regis
gained a foothold and were reaping fortunes out of the ' tered letter ever sent through the United States mail. 
earth, paying John Hays Hammond, the American The package was as big as an ordinary dry goods case, 
mining engineer, a fortune every year for his skillful and the postage was $187. It went from the New York 
services. Many other Americans were in the mines and post office. The biggest letter before that had cost 
dozens of Englishmen, who were reaping fortunes. about $40 postage. The case was heard by the High 

These, in fact, were the interests which built the town I Court of Justice at Pretoria just before Jameson's raid 
of Johannesburg, and afterward led in the abortive in December of last year. As far as the South African 
attempt of Captain Jameson and the party of Cecil gold fields are concerned, the decision throws the pro
Rhodes to capture Johannesburg and declare an inde- cess open to the pUblic. 
pendent Transvaal government. j It has been attacked and the patents overthrown in 

These men saw the vast possibilities of the new pro- I Austria, and the belief of the opposing lawyers now is 
cess and began to use it at once. Recent tables show ' 

that nowhere in the world will the users of the process 
that sin ce January, 1891, the output of gold recovered continue to pay royalties, but will fight and overthrow 
by this process has been steadily increasing, until in ' the patents everywhere. This means much to the gold 
August, 1895, the production by all other processes be- miner, and probably will result in immense additions 
ing 140,000 ounces, or about $2,800,000, the production to the world's stock of gold within a few years. 
by the cyanide process alone was 60,000 ounces, or 04 • •  , .. 
about $1,200,000 for the month. In 1894 the mills pro- Emb0881ng on Gla88 by T i n foi l Stencll8. 

duced 1,405,282 ounces of pure gold in the Wit waters- The stencil may be cut out of thi n sheets of metal or 
rand district, and the cyanide process produced in the cardboard, in the same manner as for wall decorations, 
same district 618,480 ounces. In that single year I etc. If varnish colors are employed, lay them on as 
2,847,378 tons of tailings and 18,351 tons of concen- i evenly as possible t�rough the perforations in the 
trates were put through the process. These yielded plate, and harden afterward in a stove or ,oven. The 
more than $10, 000,000 worth of gold with an apparent i metallic preparations used in glass staining and paint
profit, over the cost of the process, of about $7,375,000. I ing are also available, but require firing in a mume or 

This seems to indicate that the miners ought to have ! china painter's stove. For the process called embossing 
been well satisfied, but there was a serious drawback : paint the portions of glasR left :uncovered by the spaces 
to their happiness. The African Gold Recovering I in the stencil plate with Brunswick black, dip or cover 
Company, which controlled the Macarthur-Forrest pa- with hydrofluoric acid, wash in clear water, and remove 
tents in the South African Republic, didn't let any one the black ground. Every part that was covered will 
use the process without the payment of big royaltieb then present a polished, even surface ; the remainder 

These payments varied with individuals, but they will have been eaten into by the acid. If the raised 
were so large that they amounted to millions of dollars , parts are to have a frosted appearance, rub them with 
every year, and it became a common saying in the I a flat piece of marble moistened with fine emery and 
Transvaal that the invention had benefited the inven- water. For putting patterns or lines on glass with a 
tors a great deal more than it had the miners. wheel there are two methods, one followed by glass 

The miners made efforts to get reductions of the roy- cutters and the other by the engraver on glass. For 
alties, but no agreement was reached. Then they de- the first mentioned rough in the pattern with an iron 
termined to fight, and a peculiar feature of the Boer mill supplied with a trickling stream of sand and wa
republic's laws opened the way for a direct action. ter, smooth out the rough marks on a wheel of York or 
This was by an application to the Attorney-General to Warrington stone, polish on a wooden wheel of willow 
have the patent set aside because of a lack of novelty. or alder powdered with pumice, and finish on a cork 

The Attorney-General appointed James Hay to bring wheel, with putty and rottenstone. The engraver cuts 
such an action at the miners' expense in the High Court in and roughs the pattern with copper wheels, aided 
of Justice,the equivalent of our United States Supreme , by emery of various degrees of fineness and olive or 
Court and the court of last resort. It was asserted by I sperm oil, and poli�hes the ICortions intended with 
the miners that, although the patentees of the cyanide leaden disks and very fine pumice powder and water.
process may have been original inventors, the chemical Pottery Gazette. 
facts upon which it was founded were known long ago • ' . , • 
to the world, appeartng in chemical and other publica- EfI"ect8 of DIolec u l a r  Bombardment. 

tions and mining works, and that any skilled metallur- Some years ago W. Crookes published the fact that 
gist having this knowledge could do just what was , diamonds phosphoresce of various colors when submit
claimed by them as new. Further, it was asserted that . ted to molecular bombardment in a vacuum tube 
the same thing had actually been done before, although

' 
under the influence of the secondary current from an 

not upon a large scale. Commissions were issued for I induction coil, and it was also observed that the dia
the taking of testimony in the United States, Australia, monds became discolored under this treatment, while 
New Zealand and England in the case. in course of time they became black on the surface. 

The most important field was in this country, where This superficial blackening cannot be removed by Ol'di
Mr. Truslow was employed to find the evidence for the nary cleaning methods, though polishing with diamond 

miners and Walter W. Williams for the patentees. powder removes the discolored layer. Becquerel hav

Walter W. Edmunds, of this city, took the miners' side I ing shown that long digestion of graphite in a warm 

of the testimony as commissioner, and Edward Kent . mixture of potassium chlorate and strong nitric acid con

that for the patentees. I verts it into graphitic oxide, while diamond remains unaf-

Mr. Truslow began his work a year and a half ago, fected, some discolored stones from Crookes' experIments 

and it led him to examine almost every chemist of note, I were subjected to this treatment on the supposition 

every college or public library, and to look into all that the superficial blackening might be due to conver

sorts of trades where gold is used for evidences of what sion of diamond into graphite. This was proved to be 

he knew was true. One curious instance will show the case, the whole of the black stain being removed 

how difficult was the work of getting testimony. One from diamonds tha.t had been specially bombarded in 

of his assistants in this work was Prof. Henry Wurtz, a vacuum tube 'for five hours, after digestion in the 

of this city. acid mixture for three days, while comparison of the 

Mr. Wurtz was positive that he himself had had stones with similar ones that had not been darkened 

knowledge of the main facts years before, but he could seemed to show that the cleaned specimens had acquir

not place·the time nor the way in which this could be ed extra brilliancy. A curious fact is that some of the 

proved. One day, while he was searching the libraries historic specimens, preserved in a vacuum tube, appear 

for general facts, and near the end of the work, he came less dark than they were some years ago, so that it is 

upon a copy of the American Journal of Science and I just possible the graphite formed may be ultimately re

Arts, published in New Ha.ven in 1866, aqq there, in an I converted into dia.mond.-Chemical News. 
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Connectlonll for Magnelo Telephonell. 

To the Editor of the SCIENTIFIC AMERICAN : 
Your reply to query No. 7,007, G. G. Y. , has been 

shown me. As I have had, in connection with other 
parties in this place, practical experience with a tele
phone circuit, I take the liberty to make you a state
ment of what our experience has been, and a few sug
gestions, which I think will assist any one who is desir
ous of establishing an inexpensive and fairly satisfac
tory telephone circuit, that can be used without dan
ger of infringing any patent. We have had sixteen 
magnetos and thirty-two standard Bell telephones in 
use, as you suggest, in series. We did not get, when 
the number of sets was first brought up to twelve, re
sults that were satisfactory, until we had applied cut
outs for the telephones, the resistance of the coils in
terfering with both the service of the magnetos and 
rendering it difficult, for those who had weak ones, to 
call satisfactorily, as well as the telephone service. 
After applying a variety of simple cut-outs to all the 
magnetos, we were able to increase the number to six
teen. For the most convenient use (unless automatic 
cut-outs have already been applied), I favor a style of 
burglar alarm (usually applied to windows) which 
always has the circuit closed, unless it is . pressed, set 
either in the floor, just below the magneto, where the 
circuit can be broken by pressing it with one's foot, or, 
if in a carpeted room, it may be set into a small ' block 
of suitable wood that will not disfigure the carpeting, 
and fastened to the floor with screws, so that it may 
be easily removed when occasion may require. The 
wires leading from this should be connected with 
the two binding posts of the magneto that the tele
phone cord is attached to, and will keep the telephones 
out of circuit except when they are in use, when the 
knob should be pressed. Wire of good size should be 
used if the circuit is a long one, and copper is prefer
able to iron. Unless a set of instruments is located in 
a noisy place, very good service can almost always be 
had. The resistance of the extremely fine wire with 
which the coils are wQUnd interferes very much with 
satisfactory service, wl1fle that of No. 14 galvanized 
iron 'or No. 16 hard drawn copper is not sufficient to 
interfere seriously on a line several miles in length. 

C. C. CAPRON. 

CoUon Seed I n d u lI'r,. I n  'he Sonlh. 

BY EDWIN LBK.AN oJOIINIIOli'. 

The magnificent opportunities which exist at the 
South for making and buildinlr 9' homes by immi
grants, for the profitable investllumt' of capital; and the 
practical application of the a.tts and sciences, are ·now 
so well known to reading and observant men that it is 
almost a waste of time to call attention to detailed con
ditions in the South. 

If any one is skeptical on the subject, he need only 
look at the small population per square mile, the fer
tility of the lands, the climate, the small cost of living, 
and the numerous natural advantages and resources of 
the South to see that a condition must necessarily 
exist there more favorable for comfortable. living for 
the frugal and industrious poor, for accumulation of 
wealth for the intelligent small capitalist, and for the 
doubling of fortunes for those already wealthy, than in 
any other part of the United States to-day. 

Instead of dealing, therefore, with the general sub
ject, I wish to give a practical illustration of one of the 

lines of future development of the South, which is 
characteristically Southern and with which I happen to 
be very familiar from a long business connection. 

In short, I wish to point out where a practically in
exhaustible source of wealth exists in a product of 
which the general public outside the South knows 
almost nothing. I allude to what is familiarly known 
in the South by the name of cotton seed hulls. The 
name itself belittles the character and value of the 
product to such an extent that one is almost tempted 
to turn away from it in disappointment, without in
vest.lgatlOn,  on simply hearing it mentioned. 

.. Hulls " is a term we associate in our minds with 
husks, or the outer covering of some valuable nut, 
fruit, or grain, which serves the purpose nature in
tended it for, of protecting and preserving the kernel, 
but which in itself, for all purposes of commerce, is 
worthless. 

While such in part is the deflnition, such is not the 
character of .. cotton seed hulls." It bears more the re
lation of bran to wheat than of husk to kernel ; but 
even this description is not adequate ; for the hull of 
the cotton seed both in weight and value bears a much 
more important relation to the kemel of the seed than 
bran does to wheat. 

The hull comprises 45 to 50 per cent of the weight of 
the seed. As turned out by the oil mills, this article 
consists of little capsules, more or less broken up, of 
which the outer or convex part consists of a closely ad
hering short cotton fiber, compril!ling about 25 to 33� 
per cent of the weight ; and the inner, or concave 
part, of a tough, dark brown shell of mucilaginous 
matter resembling the covering of apple seeds. This is 
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not quite all, for these flber-covered and broken cap
sules capture and retain, during the oil mill processes 
of hulling and separation, however well performed, a 
portion of the kernels in a finely divided state. The 
proportion of the kernel thus caught, and forming a 
real portion of the hulls as marketed, varies from 1� to 
5 per cent and is rich in oil and nitrogenous matter. 

In the dry, loose and somewhat matted condition in 
which the hulls are usually seen, they present a very 
unpromising appearance, but years of experience have 
demonstrated conclusively that they form a perfect 
and entire feed for cattle. It is only for the purpose of 
rapidly fattening cattle that other more highly concen
trated feed stuffs, generally cotton seed meal, are added 
to the hulls. 

There are now annually .. crushed " in the oil mills of 
the South about 1, 500,000 tons of cotton seed, giving a 
product of hulls of about 675,000 to 700,000 tons. There 
are annually grown and passed through power gins, to 
obtain the 8,000,000 to 10,000,000 bales of cotton which 
are annually marketed, an additional quantity of 
2, 500,000 to 3, 500 000 tons of cotton seed which are not 
as yet hauled out to the oil mills, which are generally 
located at some distance from the gins and planta
tions. 

The total seed crop is by weight twice as great as the 
cotton crop. If all these seed were manufactured, the 
weigp.t of the hulls might be taken, speaking roughly, 
as equivalent to the weight of the cotton, or if put up 
into 500 lb. bales like cotton, as 8, 000,000 to 10, 000,000 
bales of hulls-the same quantity as the cotton crop. 
This gives the present productive limit of this useful 
article and makes it pretty certain that. with such a 
large seed and hull supply not now worked available 
as new mills are opened, no great or rapid advance in 
the price of hulls need be expected. 

Owing, as already stated, to their unpromising look
ing appearance and unfortunate name, for long years 
no attempt was made to dispose of the hulls commer
cially ; and until about ten years ago. when the 
experiment was made of feeding them to cattle, they 
were literally thrown away or burned for fuel at the 
mills. 

This article has had the hardest kind of a fight 
against ignorance and prejudice to find its way into 
profitable consumption: but such intrinsic merit has it 
that to-day, out of 300. or more oil mills in the South, I 
do not know of a single one that is burning its hulls. 
A considerable supply of crude potash, in which the 
hulls are rich, was taken away when these ashes were 
no longer obtainable. 

In many States, particularly Texas. many thousand 
head of cattle are annually fed, and with the addition 
of . cotton seed · meal are fattened upon cotton seed 
hulls. Much of the Chicago dressed beef shipped all 
over the country in refrigerator cars is simply concen
trated cotton seed hulls. The price at which hulls sell 
is far below their intrinsic value as a feed stuff and 
varies from $2. 50 to $5 per ton at the mills, though 
as high as $10 per ton has been paid for it in some 
cases when the demand unexpectedly emeeded the 
supply, when the mills were not running, and this is 
about its real value. I believe that -every dairy in or 
about the citiel!, like Memphis, Altanta or New Orleans, 
is now feeding its milch cows on cotton seed hulls. 

Competent chemists figure that 90 per cent of the value 
of the hulls is available for fertilizer after being used for 
feed. Hulls are little known 01' used outside the South, 
but there is a new enterprise at Memphis, the Tennessee 
Fiber Company, working under letters patent, that is 
successfully taking the hulls from the oil �i11s and con
centrating, in more suitable form for shipment, the 
nutritious portion of the hulls, which is termed " cot
ton seed bran," and separating the lint for use of paper 
.makers and packers, which is turned out in small com
pressed bales, 

Having now shown what cotton seed hulls really 
are, their value, their great actual and numerous pos
sible production, we are prepared .to consider the 
merits of this article as a wealth producer. It will first 
be necessary to say something in regard to the loca
tion of the cotton oil mills. Though some of the large 
cities, like Memphis, Atlanta, Houston, New Orleans, 
have more than one mIll each, they are, as a rule, very 
widely distributed over the Southern States, and gen
erally in the towns Which vary in population from 
2, 500 up. The average price at whICh cotton seed hulls 
can be obtained at the mills is about $3. 25 per ton. 
Their intrinsic value as a feeding stuff is about $10, 
say $8. The average freight from the South to the 
New England and Middle States is about $6 per 
ton. It could hardly be possible, therefore, unless under 
exceptional circumstances, to use cotton seed hulls 
in their ordinary form outside the South. 

From the fact that the oil mills are located in the 
towns and cities, and that the lands near them have 
been cultivated longer and more closely than those at 
a distance, thus being more in need of fertilizers, it 
is evident thltt the most profitable use to be made of 
the hulls is by farmers or stock raisers on the lands 
near the oil mills. A farmer, therefore. located on land 
which needs fertilizing, near an oil mill, who also 
raises cattle or keeps a dairy, and who has a market 

ready to his hand for his farm products, IS prepared 
to make an astonishing profit upon this article. 

Estimating the cost of freighting to the farm at 75 
cents per ton, the average cost of the hulls at the mills 
at $3.25 per ton, and the intrinsic value of the hulls as 
compared with other feed stuffs or fertilizers as only 
$8 per ton, the farmer will make a prof\t of $4 per ton 
on every ton of hulls he consumes. If we add to this 90 
per cent of the intrin8ic value, which percentage the 
<.'hemists allow for it after feeding, he would have $ 1 1  
per ton as the total profit, or $7. 60 per ton as the net 
profit over and above other feeding stuffs and fertiliz
ers. It is difficult to conceive of any situation in which 
a farmer could be placed in populous territory in the 
United States where he starts out with conditions 
so favorable to success, or where he has a finer oppor
tunity of producing wealth from using an undervalued 
product which can be had in practically unlimited 
quantity. Add to this that such lands as have been 
described can be had at a very low price, because of 
their more or less worn condition and also because of 
the present general depreciation in real estate, the pro
bability of a large profit from the enrichment of the 
land, and the unearned increment from the probably 
rapid growth of all Southern cities in the near future, 
and it is scarcely possible to point out any better illus
tration which the South offers of her many and great 
opportunities than is contained in this long despised 
and still greatly undervalued article cotton seed hulls. 

. � . � . 
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The wanderer had returned after many years, and 
was inquiring about his old friends. 

.. Brown," he said, ., is in the wholesale clothing busi
ness, I believe. " 

" Wholesale clothing and bicycles," corrected the 
native. " The firm carries a side line of bicycles, you 
know." 

" And Jones has a grocery store, I'm told." 
" Yes. Full line of groceries and Bull Run bicycles. 

He's the agent for the Bull Run wheel." 
" Smith went into the manufacturing business, didn't 

he ? "  
" Oh, yes. He got interested in a sewing machine 

manufactory, and a little later they took up bicycles 
and are doing a rushing business. I understand they 
have a capacity of ovel' a .hundred wheels It day. " 

" And what's White doing ? "  
" He's the agent of a famous gunmaker, and is doing 

well. Sells all kinds of guns, pistols and bicycles." 
. .  And Johnson ? "  
" Oh, he's a manufacturing jeweler, and he turns out 

a mighty good wheel, too." 
•• Billings, I suppose, is still in the fu,.niture busi

ness 1 "  
". Y as ;  but I understand that he turns out a better 

bicycle than he does desk or bureau." 
The returned traveler began to betray some surprise. 
" Is-is Wilson still in the livery business ? "  he asked 

with some hesitation. 
" Certainly, but he devotes most of his time to the 

little bicycle repair shop in the rear of his stable." 
.. Ah, there goes old Bones, the sexton. The old fel

low is-" 
" Oh, he's agent for an automatic pump for inflating 

tires." 
" Is there any one who isn't in the bicycle business 1 "  

asked the returned traveler sadly. 
" I  don't think of any one just now," replied the 

native. -Chicago Post. 
. . . ' . 

Employer'lI Liabili,y-ltlachl ner,.. 

The Supreme Court of Minnesota held, in the recent 
case of Harris vs. Hewitt, that where a servant has 
knowledge of the defective instrumentality furnished 
for his use by the employer, and gives him notice 
thereof, and the employer promises that it shall be 
remedied, but neglects to do so, and induces the serv
ant to remain in his employ, and the servant is subse
quently injured by reason of such defect within the 
time ' fixed when such defect was to be remedied, or 
within which time it might reasonably be remedied, 
the employel' is liable if the instrumentality was not sO 
imminently and immediately dangerous that a man of 
ordinary prudence would have refused to longer use it, 
and that the question of contributory negligence by 
reason of such use by the servant after such notice and 
promise of repair is not one of law, but of fact to be 
settled by the jury.-Bradstreet's. 

• • • • • 
The German Kite Balloon . 

Experiments have just been made in Berlin with a 
so-called " kite balloon," invented by a German officer. 
The principal part of the balloon has a cylindrical 
form, widening out below so as to form a kind of rud
der or tail, which is intended to steer the cylindrical 
part in a certain directIOn. The balloon is' surrounded 
in the usual way with a net, to which the car is attached. 
Some twenty yards above the large balloon is a small 
aerostat, in the shape of a " kite, " which serves to indi
cate the direction of the wind in the upper strata of 
the atmosphere. The experiments have given quite 
satisfactory results. -L' A venir Militaire, 
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THE GREAT SCAFFOLDS OF THE CONGRESSIONAL 
LIBRARY, WASHINGTON, D. C. 

(Continued from first page.) 
beams, 9 inches high, was carried around the dome, 
and projecting from it was a 1% inch plate, which acted 
as a rail. The roliers were flanged, so they could not, 
under any circumstances, run off the track; and, in ad
dition to the flange, in order to secure the utmost 
accuracy of movement, two horizontal guide wheels, 8 
inches in diameter, were provided, which bore against 
the inner side of the circular track. Thus the rotation 
of the great structure was effected with almost mathe
matical accuracy, enabling the dome to be verified at 
every point, in addition to providing most 
perfect scaffolding for building. A vertical 
scaffolding was built up in the center of the 
hall and dome, reaching well up to the apex, 
so as to give a convenient access to the top. 

Our thanks are due to Mr. Bernard Green, 
superintendent of construction and engineer, 
for courtesies received in connection with 
this subject. The two rotating scaffolds, 
while in use, proved all that could be desir
ed, and were one of the most interesting fea-
tures of the constructive operations. 

.. . . . .  
<Jolol" Screen IUaklllC. 

1 

J �itutiflt jtuttitlu. 
on. school construction have urged the. groundless na
ture of the prejudice. 

Provided always that the eyes are not dazzled and 
that no shadow falls on the reading or writing, it is 
impossible to have too much diffused daylight or its 
artificial equivalent. The loss of intensity with in
creasing obliquity of the rays of light is acutely felt in 
wide rooms, especially when not high in proportion, on 
the side opposite the windows ; whereas if there be 
windows or lights on each side, the intensity of illum
ination is equalized and its total amount doubled. It 
is only necessary that that coming from the right 
should be naturally or artificially the weaker, as by 

[NOVEMBER 14, 18<)6. 
having the windows north and south or by filling those 
on the right with clouded glass. Windows in front 
are always objectionable, but light from behind, if not 
so strong as to cast a shadow, can but serve to in
crease the illumination derived from the proper quar
ter. As Cohn and F()rster long since pointed out, read
�ng or other work demQ,nding clear but effortless vision 
is in the open air, when the sky is overcast, a real lux
ury. Under th9se circumstances the light is ample but 
shadowless ; it comes from everywhere, but from no 
bne quarter more than from another. The most per
fect artificial illumination conceivable is that obtained 
by Hrabowski's arrangement of hemispherical milk 

glass reflectors with prisms and mirrors by ����!Ir���-==� which the light of an electric arc lamp is 
diffused equally throughout the building, 
though the sourCE' is hidden from view. The 
light is photometrically equal to that of a 
clear summer day and as free from color ; it 
is almost shadowless and is, in fact, superior 
to daylight in not being liable to fluctua
tions, although its intensity can be regulat
ed at will.-The Lancet. 

----... _ .. -----
F lI lIC  Wlrell. 

Prof. W. M. Stine, in a summary (Ameri
can Electrician) of practical conclusions on 
the subject of fuse wires, gives the follow
ing : 

1. Covered fuses are more sensitive than 
open ones. 

2. A fuse wire should be rated for its carry
ing capacity for the ordinary lengths em
ployed. 

8. On important circuits fuses should be 
frequently renewed. 

4. Fuses up to five amperes should be at 
least one and one-half inches long, one-half 
inch to be added for each increment of five 
amperes capacity. 

5. Round fuse wires should not be employ· 
ed in excess of thirty amperes capacity. For 
higher currents flat ribbons of four inches 
and upward should be used. 

Color screens are now indispensable in 
advanced photographic work, and F. E. I ves, , 

of Philadelphia (Photographic Journal, xx, 
815), recel).tly gave a useful practical demon
stration of the making and testing of such 
screens before the Royal Photographic So
ciety. The best method, he thinks, is to 
coat patent plate glass with gelatin and, when 
the film is dry, immerse the plate in an aque
ous solution of the dyestuff until a sufficient 
quantity is absorbed, then dry again and 
cement to another piece of patent plate glass 
by means of Canada balsam, so as to protect 
the film from dust and injury. Unless special 
facilities are available, however, it is easier 
to prepare the screens with collodion films. 
The patent plate glass selected should have 
plane surfaces as near parallel as possible. 
This may be .. flowed " with plain collodion, 

ELEVATION OF THE ROTARY SCAFFOLD OF THE CONGRESSIONAL 
LIBRARY. 

His experiments have shown that for large 
fuses a multiple fuse is more sensitive than 

then with an alcoholic solution of 
the dyestuff, drained on blotting 
paper and allowed to dry spontan
eously. Or better, the dyestuff (such 
as brilliant yellow or .. uranme ") 
may be dissolved in the collodion 
before coating the glass. To make 
eight ounces of the colored collodion, 
take four ounces of a clear alcohol 
solution of the dyestuff and forty 
grains of " cotton. " Shake together 
until the .. cotton " is thoroughly 
soaked, then add an equal quantity 
of ether. Coat two pieces of glass 
with this collodion and, when dry, 
cement them face to face with 
Canada balsam with the thick edge 
of one film opposite the thin edge 
of the other. The effect of this pre
caution is to keep the depth of color 
in the screen more uniform. The 
application over the films, before 
cementing them together, of a thick 
varnish made by dissolving mastic 
in benzol is useful in preventing 
punctures by dust or grit. After 
the excess of balsam has drained 
out and been cleaned off the edges 
with paper dipped in methylated 
spirit, the edges should be bound 
with strips of gummed paper, as in 
the case of lantern slides. 

... . .. 
<Jrollll Lighti ng. 

Some traditions die hard, being 
accepted without examination by 
nine persons out of  ten and by all 
who are in or under authority, and, 
like officials generally, opposed to 
or suspicious of innovation. Among 
these is the belief in the hurtfulness 
of cross lighting. This method of 
lighting would seem only to be held 
inj urious in schools, for in our own 
houses we are only too pleased if 
we can have windows on two or more 
sides of a room. Even in Germany, 
where statistics and experimental 
investig-ation pervade every depart
ment of administration, and where 
in each detail the executive is guid
ed by an order in conncil somewhat 
inappropriately called · an . . Erlass,"  
find we cross or  double lighting still 
E'xpressly condemned. Yet Cohn 
and F()rster, Javal and Ferrand, 
Rumbold and a royal commission :aOTATIlfG SCAFFOLD FOR THE DOKE OF THE CONGRESSIONAL LIBRARY. 

a single one. A one hundred 
ampere fuse may be made by taking 
four wires of twenty-five amperes 
capacity. Too much emphasis has 
been doubtless placed on the posi
tion of a fuse. Unless it be long 
and quite heavy, its carrying capa
city is practically the same, whether 
it be placed vertically or horizon
tally. 

Experience seems to show that 
the best alloy is one of lead and 
tin, the lead being considerably in 
excess. If too much lead is used, 
the fuses deteriorate rapidly and 
coat with the white film. A leading 
question now is the automatic cir
cuit breaker versus the fuse wire. 
Both these devices are excellent in 
themselves, but each requires j udg
ment in selection and use. The 
automatic circuit breaker is to be 
preferred for switchboard, use and 
motor service. Large fuses should 
be avoided, as they are both filthy 
and dangerous. Relegated to the 
back of the switchboard, the flying 
molten metal fouls the bus bars and 
connections, besides coating the 
board with a sooty deposit. A cir
cuit breaker placed in plain sight on 
the front, of the board is to be pre
ferred in all cases. For lighting cir
cuits it is doubtful if any simpler and 
better device than the fuse wire can 
be used. In spite of all tbat has 
been said against it, when properly 
used and taken care of, it leaves little 
or nothing to be desired ; yet there 
is nothing about the plant that is 
more dangerous when ignorantly or 
carelessly used. 

I • •  
A N  explosion o f  acetylene gas oc

curred September 12, in a restaurant 

at Lyons,- France, causing a great 
amount of damage to the building 
and th e neighboring buildings, 
while five person!! were injured. 
The fire underwriters submitted a 
I·eport on the case to an expert, who 
gave the opinion that the acetylene 
�ystelll may be accepted if an addi
tional premium is charged, and the 
apparatus installed outside the 
building or in an unoccupied and 
well ventUated place. 
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A BALANCED LOCOKOTIVE. it is usually reckoned) the rear half of the main rods ; versa, there will be a vertical disturbance of the bal-
The up to date locomotive is the result of a long pro- the reciprocating motiou in the front half of the main ance of the wheels which will be exactly equal to the 

cess of evolution, in which is embodied the results of rods, the crossheads, piston rods, and pistons. Now momentum of these added weights. The effect of this 
many years of painstaking experiment. Considering it is evident that when the heavy coupling rods, crank " excess balance," as it is called, will be to cause a vio
the many arbitrary limitations of size and weight to pins, etc. , weighing many hundreds of pounds are at- lent vertical oscillation of the locomotive. On the up
which it is subject, it is as perfect a piece of mechanism tached to the wheel a foot or so from the center, they ward half of the revolution the momentum of the 

excess weight will tend to lift the wheel, on the down
ward half to depress it. So powerful is this action 
that wheels have at times been lifted clear of the track, 
and the downward momentum has had the dynamic 
force of a blow, bending the steel rail at every revolu
tion. On the other hand, if the reCiprocating counter
balance be left out aJtogether, the same " hammering " 
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as can be found anywhere to-day. There is one im
portant particular, however, in which the locomotive 
shows a defect, which, in these days of high speed, has 
become very marked, and is causing loeomotive engi
neers to do a lot of hard thinking. 

We refer to the ditllculties of counterbalancing. 
Now, at the risk of telling our readers something that 

they know already, we will explain that the violent 
oscillations which occur in a locomotive when it is run
ning at high speed are largely due to the rapid motion 
of the various parts of. its engines. This motion is of 
two kinds-revolving and reciprocating. The revolv
ing motion occurs in the cranks, coupling rods and (as 

will throw it out of balance as it revolves, producing a 
disturbing moment about the center. 

To restore the equilibrium it is necessary to place 
some weight in the wheels on the op posite side of the 
center to the crankpin, and this can be done so accu
rately that the balance will be practically perfect. So 
far, so good ; but when it comes to balancing the re
ciprocating, back and forth, motion of the pistons, 
cross heads, etc., a dilemma arises. For while it is pos
sible to counterbalance these parts by placing addi
tional weight in the wheels opposite the crankpins, so 
that their forward momentum shall be balanced by 
the backward momentum of the weight'l, and vice 

effect is set up in a horizontal direction by the back 
and forth momentum of the reciprocating parts. This 
communicates a ·  violent vibration to the . whole train, 
which at high speeds becomes extremely uncomfort
able. The locomotive builder is thus placed " between 
the devil and the deep sea ;" and in his dilemma he 
has taken the only course left open to him, and COID 
promised the matter by counterbalancing only one
half or two-thirds of the reciprocating parts as seems 
best (or least bad) in his judgment. 

Evidently the only satisfactory way to secure perfect 
counterbalancing is so to arrange the working parts in 
the locomotive that the revolving parts- shall be coun-

THE STRONG BALANCED LOCOMOTIVE FORMERLY THE A. G. DARWIN. 

Two 16 inch high pressure cylinders ; two 23 inch low pressure cylinders by 24 inch stroke ; 68 inch drivers ; heatin� aurface, 1,680 square 
feet ; steam pressure, 170 pounds ; weight of engine, 120,000 pounds. 
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terbalanced by revolving parts and the reciprocating 
parts by reciprocating parts throughout the complete 
revolutions of the wheels. 

The locomotive which is shown in the accompanying 
illustration has been designed on these lines. The gen
eral outlines will be familiar to many of our readers, 
who will recognize it as the famolls A. G. Darwin, 
one of the Strong locomotives which attracted much at
tention some half dozen years ago. The frame, wheels, 
boiler, and tender are the same ; but here the likeness 
stops. In place of the former 19 inch cylinders there is 
a compound engine with four cylinders, which are ar
ranged in pairs on either side of each liIide frame, as 
shown in the plan view. On the inside of the frames 
are two 16 inch high pressure cylinders an d  on the out
side are t wo 23 inch low pressure cylinders. The cranks 
for the former are turned in the main drivng axle, and 
the low pressure cylinders are connected to outside 
crank pins i n  the usual way. The cranks of each pair 
of high and low pressure cylinders are set at 180°, so 
that th e low pressure crank pin is moving forward 
when the high pressure crank axle is moving backward, 
and vice versa. I n  this way the reciprocating parts of 
each pair of cylinders are made to counterbalance each 
other, and a locomotive is produced whose center of 
gravity is constant, whether she be running or at rest. 
The pair of cranks on one side are placed at the quarter 
stroke to those on the other side. In order to make the 
reciprocating parts of the adjacent pair of high and low 
pressure cylinders exactl y  counterbalance, Mr. Strong 
has designed a special form of low pressure piston and 
rod. As shown in the drawing, both piston and rod are 
hollow, the piston being formed of two dished steel 
plates, the end of the hollow piston rod being flanged 
out and fitting into shoulders on the i nside of the steel 
plates to which it is riveted. At the periphery the 
plates are riveted to an annular ring in which the cus
tomary grooves are cut for the piston rings. The high 
pressu re piston and rod are made solid and equal in 
weight to the low pressure piston and rod. The weight 
of the reciprocating parts is further reduced by using a 
hollow cr08shead of very light design, as shown in the 
accompanying drawi ng. 

The revolving parts are balanced by placing weights 
in the wheels in the usual way, except that the coun
terbalances are placed at the same distance from the 
center as the crank pin, instead of at the circumfer
ence of the wheel. Mr. George S. Strong, the designer, 
claims that better results are obtained by this arrange
ment, ina.'!llluch as the balancing is perfect at all speeds. 

T he valve gear, which is lUi adaptation of the well 
known Walshaert gear, so largely used in Europe, is 
designed to give an equal lead at all points of cut-off. 
The valves are of the gridiron type, working vertical l y, 
and they are operated from the outside crankpin, which 
is seen in the illustration attached to the main driver. 
Motion is given by a connecting rod which is attached 
to a crank arm on the link shaft. The links have a 
fixed point of revolution, the blocks sliding in the links 
instead of the links on the blocks. The motion is 
thence transmitted to the rocking shafts of the valves, 
which wil l  be seen located above the cylinders. The 
gear which is seen mid way between the link blocks and 
the valves is operated from the crosshead and imparts 
the necessary lead and lap to the valves. The chief 
advantage claimed for this arrangement of valves and 
valve gear is that by providing large port areas (in 
this ('.ase as high as 11 per cent of the piston areas) the 
steam has a very free admission and exit to and from the 
cylinders, and wire drawing, that most fruitful source 
of loss at high speed, is prevented. 

Altogether, the balanced locomotive, as it is called, 
presents many features of design which render it well 
suited to heavy express service. As the perfection of 
the balance renders a high piston speed possible, the size 
of the driving wheels may be reduced, bringillg a con
sequent i ncrease in the tractive power of the locomo
tive. As an evidence of th<l smoothness of the running. 
Mr. J. W. Beach, who superintended the reconstruc
tion and trial trip, states that he was able to read a 
newspaper as he stood upon the foot plates when the 
locomotive was running at a speed of 70 miles an hour. 
In the next week's issue of the SUPP'LRMENT we shall 
give full drawings and description of the A. G. Darwin 
as she was originally built, together with some details 
of her performance. 

• • • • •  

J c itu tif i c !mtri cau. 
Recc nt A rclllilol ogical N e 'V8. Science N otes. 

" Grave goods " is the comprehensi ve term now used The preservation of the remains of the famous walls 
in England to describe what archalologists find in of Antoninus, between the Firths of C lyde and Forth, 
stripping ancient tombs. In the Carthage cemetery built in 140 A. D. , has been occupying the attention of 
this year 120 tombs have been foun d  aIJd opened by the " N ational Trust for Places of H istoric I nterest or 
Father Delattre, some Greek vases with figures of ani- Natural Beauty. " The Secretary of State for Scotland 
mals being among the gl'ave goods. has visited the remains and it is believed that steps 

An act of official vandalism has been perpetrated at will be taken to preserve them. 
Spalato, in Dalmatia, the great palace of Dioc l etian. A series of fetes have been celebrated at Alais, i n  the 
The beautiful Romanesque tower 0 1 1  ROlllan founda- center of the great mulberry and silkworm district of 
tions at the entrance of the empel"Or's mausoleum has Fl'ance, in commemoration of the services rendered by 
been torn down, and a new tower is rising i n  its stead, Pasteur to sericuIture. A statue of Pasteur was unveil
i nto which capitals and sculptured stones of all dates ed d uring the cele.brations ; and ' a solemn service was 
from the third century to the twelfth are being b u i l t. celebrated in the cathedral in commemoration of the 

Henry Brest, through whom the Venus de M i lo callie first anniversary of his death, which occurred on Sep
into the hands of the French in 18 18, has j ust d ied, tember 28, 1895. 
over a hundred years old, on the island of M i lo, w here Analysis of food is enlisting the services of Roentgen 
he had married a Greek woman. He happened to be rays for the discovery of ad ulteration. A recent com
on the spot when the peasants first dug up the statuE', lI1unication from M. Ranvez speaks favorably of the 
and, struck by its beauty, induced them to keep the new method. In pictures so obtained of powdered 
discovery secret, notified the Frenc h consul,  and materials thinly scattered on a sheet of glass, the pres
arranged for t he delivery of the statue to the crew of ence of any of the mineral adulterants commonly used 
the French man-of-war that came to Milo to carry it is plainly visib le, on account of the rays not being able 
away. to penetrate them. 

At Mycenae a vaulted chamber similar to the so-call- L'Industrie Elect.rique gives the following simple 
ed Treasury of Atreus, the Treasury of Orchomenos rule for converting Fahl'enheit to Centigrade degrees, 
and other structures, wh ich are now known to be Subtract 32 degrees and divide by 2 ;  then add to this 
tombs, has been d iscovered. The wonderful discoverieS in of itself, and, if further accuracy is desired, Th more. 
which Schliemann made in these tombs, in which, as he For instance, if it is req uired to fincl the number of Cen
thought, he found the remains of Agamemnon, will be tigrade degrees . corresponding to 72 degrees Fahren heit, 
remembered ; and the present one has the advantage subtract 32 and divide b y  2, giving 20 ; adding Tif more 
over nearly all the others known, of being practically gives 22, and, for greater accuracy, another Th gives 
intact, the fall  of a huge mass of earth i n  early times, 22'2. The method is not as simple when applied to the 
says the American Architect, having protected it from reverse calculation, but possesses some interest. 
spoliation. The " I nternational Cloud Atlas" may be purchased 

Among the recent finds of the French expedition id of MM. Gauthier-Villars et Fils 55 Quai des Grandes 
Babylonia, which has been and is still working at Augustins, Paris, for 14 f. a copy, says Science. The 
Telo, are a num ber of dated cuneiform tablets of Sargo.. .. Atlas, " which contains 28 views, is now the official 
the First and of his son N aram-Sin. These have now cloud atlas of the world, and the illustrations in it are 
reached Constantinople, and within the last tW10 the types to which all cloud forms m ust hereafter be re
months have been submitted to the examination of ferred. It is the work of the I nternational Cloud Com
Monsieur Heuzey, director of the M useum of the Louvre, mittee, appointed by the International Meteorological 
and of Prof. H ilprecht, who has been retained by the Conference held at Munich in 1891, and the standard 
Turkish government to decipher and classify the ob- types now adopted were selected fwm over 300 photo
jects found by both expeditions. By this important graphs collected from all parts of the world. 
find, all questions as to the mythical character of Sar- The influence of moisture on vegetation has been 
gon are put an end to, and he is shown to have been a found by, M. Edmond Gain to vary greatly at different 
real person. The contents of the so-called Oman tablet period� in the gro wth of the p lants. As a rule, water 
are definitely decided to be historical and not mythical.  is urgently needed when the first leaves are appearing, 

Mr. Newberry tel ls of the labors of the Egyptologist then little is called for until j ust before blossomi ng, 
in making out i nscriptions, and ' in the Academy he when a Ltrge supply is demanded. 'rhe fruit is best 
writes that when obtaining a complete copy of the perfected in comparative dryness. Very few plants re
great tomb of Rekhmara he spent " six months' hard qui re constant moisture, and in all experiments tried 
work on ladders and by candle l ight. " The Necropol is the plants that were watered at the two critical seasons 
of Thebes has been investigated by Champollion, Rosel· of first growth and the beginning of blossoming did as 
line, Wilkinson, Lepsius. Ebers, Brugsch Pasha, but well as those that were constantly watered. Moistu.;.'e 
its wonders have not yet been by a ny means exhausted. in the soil favored increase in the n umber of fruit, 
Mr. Newberry has devoted his attention to the private seeds and roots, while dryness tended to promote 
tombs, and many of these have inscriptions and pic- greater size and perfection of seeds and tubers. 
tures of great i nterest. Access to them was difficult, I What appears to be an example of a new class of 
because they were inhabited by the fellahin. In one phenomena was shown at the meeting of the British 
tomb was found a record of the engineer employed by Association by Prof. Liebreich, of Berlin, says the Eng
Queen H atshepsut, who superintended the cutting of l ish Mechanic. He advanced as a deduction the gen
the two great obelisks at Karnak. eral proposition that liquids, in proportion as they were 

The special wealth of the Fen country of England in placed in confined spaces, acq uire, b y equil ibric reac
churches of the highest class, SOIDe of them almost tions, the properties of solids, and that friction in such 
cathedral-like in dimension, far exceeding the needs of fluids has a bearing of considerable importance on 
the sparse agricultural population now around them, chemical reaction. One of the experiments was that of 
must impress us with something like astonishment sinking a piece of nickel attached to a float in water, 
when we remember that building materials, whether and drawing it down to the bottom of the vessel by 
stone or timber, were necessarily brought from less magnetic attraction. Prof, Liebreich showed that 
watery districts. In the course of some drainage opera- the float did not again rise quite to the surface, 
tions in Lincolnshire, many years ago, an ancient barge and this he attributed to friction in the fluid. He 
was discovered laden with blocks of stone. Its timbers made a kindred experiment with two kinds of glycer
were black with age and long immersion, says Good ine, one kind of which slightly reduced specific gravity. 
Words, l ike the well known " Fen oak, " and there can By means of a specially constructed apparatus he show
be no doubt that it had been accidentally sunk in the ed that the lighter l iquid did not rise quite to the sur
" leam " or watercourse, dug, perhaps, for the express face of the heavier, if permitted to percolate through it. 
purpose of conveying heavy materials by water car- According to Dr. James Croll's estimate, the ice sheet 
riage to one of the churches or abbeys in course of con- at the South Pole is at this age several m iles in thick
struction five or six centuries ago. ness, its upper surface being above the line of pei'petual 

A novel anthropological discovery was made recentl,y snow, and therefore not capable of melting away d ur
three miles from Waynesburg, in the southwestern ing the warm eras succeeding glacial periods. Further, 
corner of Pennsylvania, says Nature. A laborer, whIle when such an enormous mass of ice is again incrusted 
plowing, struck a number of stones, which proved to about the earth's surface, as some geologists believe 
be graves of a character different from any heretofore lIlay be the case in the process of time, the consistent 
d iscovered. Twenty vaults were found, each twenty- supposition is that as soon as it begins to yield once 

The 'rreatme n t  of S il ake BUe by CalCium Chlorldc. seven inches long, seventeen inches wid�, and twelve more to the influences of a milder atmosphere, as its 
The Ind ian Lancet for Augllst 16 publishes the fol- inches deep, an d each covered with a stone forty-two counterpart did long ages ago, the same process of 

lowing abstract from the Semaine Ml1.dicale : Phisalix inches long, three inches thick," and twenty-eight flooding great areas of the earth will be repeated, and 
and Bertrand reported the result of experiments with inches wide at the head, thirty inches in the widest and the same remarkable evidences of the presence of seas 
Calcium chloride in cases of sIfake bite at a recent meet- twenty-four inches 'in the narrowest part. The stones and oceans that no longer endure will be left behind. 
ing of the Acad�mie des Scienc.es. Its therapeutic wel'e six inches below the surface of the ground. Each The theory entertained by Alfred R. Wallace is much 
actIOn is not, as Calniette thought, due to the forma- vault contained a '  skeleton of diminutive size, doubled to the pomt, namely, that as a past glacial age was 
tion of some substance neutralizmg the poison, or to up so as to occupy only eighteen i nches of space, with melting into the tertiary period, the seas in the northern 
Its entering the circulation and there destroying the t he 

. 

he

. 

ads all in an unna

. 

tural position, and all faCing ], hemisphere covered a much larger area than now, and 
poison as it would in a test tube, but it depends simply the south. U nder each skull was a turtle, placed as if  extended across central Europe and parts of western 
on its local effect : it destroys the poison locally, causes for a pillow ; and in many of the graves were skeletons Asia, and the Arctic Ocean was likewise enlarged. It 
the tissue to slough, and' so prevents absorption of the of birds. The graves were arranged in the segment of is well known, by geological evidences not admitting of 
toxic material. H ence it is concluded that the injec- a circle of almost four hundred feet in diameter. Many any question, that the lowlands of Europe were sub
tions of calcium chloride must be made deep at the bone beads were found in the graves, b ut only one merged and tha,t tile Baltic, Caspian, and neighboring 
actual spot where the fangs entered, and that they are piece of metal, a small crescent shaped copper orna- seas were simply a part of the vast Atlantic Ocean, 
useless if made in any other part. , ment. instead of being landlocked waters as they are now. 
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PAPUA, ITS INHAlIITANTS AND RESOURCES. 

BY HAROLD AVEBY. 
In 1511 the Portuguese navigators D'Abreu and Senam 

discovered the great island of Papua, and, while the 
English and Dutch hold it in divided possession, it re
mains to this day practically an unknown land. This 
is due principally to the resistance of the fierce moun
tain tribes, who resent every intrusion and will permit 
no exploration they can possibly prevent. They do not 
build below an elevation of one thousand feet, and 
as the country is mountainous, rising in many peaks 
above the snow line, they have hitherto succeeded in 
repelling investigation of the intel"iOl·. 

some making of matting, baskets and boxes, and hills, vast forests of ebony, and a virgin soil of unUisual 
pottery. Their surplus products are exchanged for richness await release from the dominion of a people 
ornaments, nets from Great Bay, betel and arrack ; who know neither their value nor their use. 
these articles being brought by traders on their waJ to Iron, coal and lime are known to exist. The volcanic 
Numatatte, in boats built at the island of K�. These nature of part of th� mountain ranges indicates the 
boats, of from twenty to thirty tons, compare favor- probable presence ci(precious metals and stones. Iron
ably with European craft of the same size, though they wood, Canary, and sandalwood grow with tropical 
are built without a nail, of planks and ribs joined with fertility. Bananas, palm sugar, besides the products 
wooden pegs and rattan. already mentioned, invite the miner, the manufactur-

But three . tools are used in their construction-an ax, er and planter. If a tithe of the enthusiastic devotion 

Such places as have been visited are reached by 
rough paths over coralline limestone whose interstices 
are filled with red clay ; and where the clay is more 
plentiful the tropical vegetation forms an absolute bar
rier to advance. If the explorer should endeavor to ad
vance over the rocky path, he is soon disabled by the 
cuts and scrat�hes inflicted by the needlelike points of 
the jagged rock, which cut their way through the 
stoutest shoe leather. An occasional bamboo stake 
driven into the path and sharpened is used by the na
tives to protect their villages or satisfy a feud ; and 
woe to the unwary foot that it pierces, for the wound 
is slow to heal. 

The people of the coast are open to intercourse, in
dustrious, and of cheerful temperament. Most of their 
villages, like the ancient and modern lacustrine vil
lages, are built for protection on piles, connected by a 
gangway of like construction with the shore. That at 
Humboldt Bay, on the north coast, is the largest and 
best known. The general religion is belief in a deity 
who returns the souls of the dead to the bodies of the 
next born descendants of the same sex. No reverence 
or sacrifice is paid to the deity, who is a conception of 
nature possessing the personal attributes common to a 
primitive form of ancestoI: worship. 

The village we illustrate is situated at Port Moresby, 
the English station on New Guinea, opposite the Aus
tralian port of Albany on Cape York. The houses are Ifrom seven to ten feet above the water, with walls gen
erally four feet high, the high pitched roof being fitted 
with an enormous shutter, which is raised and propped 
from within to admit light and air and for the escape 
of smoke. The house frame is of bamboo, the walls of 
palen pith and the thatch of pandanus leaves. The 
floor is made of bamboo laths, covered with palen pith 
slabs, and laid with matting, often of elegant design. 
A cooking place with a hard-baked red clay floor is re
served at one end. 

The inhabitants are Papuans, a well formed, sooty 

A PAPUAN FEMALE. 

black race, with a great mop of frizzled black haIr, an adz and an auger. They are low and broad in the 
large mouth, projecting brows, prominent nose with middle, rising with graceful lines to a beak at bow and 
large nostrils, thick ridge, and apex pointing down- stern, which is ornamented with a plume of marabout 
ward. Their loud voices, eager, rapid utterance, in- feathers. When a trader appears, his craft is sur
cessant vital motion, and absurd antics, proclaim a rounded by the entire male popUlation in dugouts 
common origin with the negro, and distinguish them and outriggers, each individual shouting his offer, and 
from the silent, impassive Malay. The hair and accompanying it with ridiculous antics and grimaces. 
twisted beard of the men is stained with red clay, and I The basis of exchange is arrack (Java rum), one-half 
ornaments of shell, tin plated wooden combs and gallon of which is reckoned equal to one day's work at 
rooster's feathers are used in their elaborate coiffures. fishing or rattan cutting ; no money is used. When 
Armlets of plaited grass and anklets of brass and shell this nectar of the Papuan enters a home, every occu
relieve against their dead black skins in startling con- pation is dropped, and the family devotes all its atten
trast. A loin cloth completes the costume. In ap- tion with enthusiastic energy to its consumption. Their 

pearance they surpass the women ; though neither are 
so repubdve as some Rchool books declare. The women 
are more fully, though less fancifully, costumed than 
the men, wearing a mat of plaited cocoa fiber that ex
tends from the waist to the knees, brass or shell ear
rings, kangaroo teeth necklaces, combs with two forks 
admirably suited toO their frizzly hair, armlets and 
anklets. 

The chief industries are fishing aud the cultivation 
on the nearest shore of rice, sago, and yams. There is 

A PAP UAN COAST VILLAGE. 
efforts never flag while the rum lasts _ or strength re
mains. The resulting stupefactio[l lasts for days ; but 
on recovery the family cheerfully proceeds by persever
ing industry to acquire the means of procuring more. 
Arrach. is without a rival as the most villainous intoxi
cant known, and its only competitor in the affections 
of the Papuan is roast wild pig. Together, they are 
simply ir:·esistible. 

Such are the races to whose custody the ransom of an 
empire is consigned. Rich treasure stored within the 

to exploration of the polar I:egions had been devoted to 
the equator, this island with an area equal to Austriar 
Hungary, scenery like Switzerland and a climate equal to 
Mentone, would be one of the garden spots of the earth. 

• • • • •  
Change. In

. 
Cave Dwelling &nlmal •• 

" The infl�ence of environment upon organisms is 
nowhere more striking, " says Science, " than in the 
case of animals which find themselves accidentally lost 
in caves and which succeed in accustoming themselves 
to the situation in spite of its difficulties. M. Armand 
Vir� gives some notes on his observations in the 
Comptes Rendus. The principal difference in the 
situation consists in the absence of light and in the 
rarity of animal prey. The eye always becomes atro
phied to a degree which varies with the species and 
also with the individual ; there is sometimes a differ
ence between the two eyes of a single individual. The 
eyes are to a certain extent replaced by other organs of 
sense ; the antennre of the Campodes become, in some 
individuals, twice as long as usual, and sometimes 
longer than the entire body. The tactile hairs with 
which the body is covered obtain an exaggerated de
velopment, and in the crustaceans sometimes even 
invade the ocular globe. Hearing does not seem to be 
accentuated, but the sense of smell is very acute, and a 
bit of tainted flesh becomes invaded in a very few 
minutes with a large colony of animals. The organs of 
digestion become very considerably modified in those 
species which are naturally carnivorous, and in two 
Staphylins the mandibles were found to be completely 
atrophied. Every animal is more or less completely 
depigmented ; but those which had no trace of color 
remaining began to have numerous litt.1e black spots 
disseminated over the whole body after they had been 
kept for a month in the light, and these spots were 
particularly abundant in those parts (antennre and 
claws) which had been accidentally lost and were in 
course of restoration. " 

. ' . . . 
C h romate for Preventing Boller Inern.tadon. 

A. Rubricius, an Austrian chemist, recommends a 
new method for the prevention or removal of boiler 
incrustation which has furnished remarkably good re
sults since about one year that it has been in use at 
Anina and other localities in Austria-Hungary. To the 
feed water there is added a mixture consisting of 90 per 
cent of soluble chromates and 10 per cent of soda. 
These salts transform the more or less soluble car
bonates contained by the water into soluble chromates 
which settle in the shape of slime without adhering 
to the walls of the boiler, and the latter can easily be 
cleaned by washing. 

The beneficial effect of the process will be felt even 

in the case of boilers which are already lined with 
thick layers of incrustation, for these will be gradually 
reduced and transformed into slime. On an average 
one-tenth of an ounce of the mixture should be added 
to 35 cubic feet of water. For an ordinary boiler three 
to four ounces per day would be sufficient. Where 
water with very high lime contents is being used, the 
dose should be increased a little ; the exact quantity · 
needed can easily be determined by a preliminary test. 
-Qesterr. Zeitschr. f. Berg und Huettenwesan_ 
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RECENTLY PATENTED INVENTIONS. 

EnpnecrinK. 
GENERATING STEAM.-Edgar A. Ash

croIt, London, England. This invention is for a method 
of and apparatus for applying the heat of slag, etc., for 
the generation of steam, the slag being supplied to the 
boiler beating chamber spread ont in a thin layer, so that 
its con tinned accretions will afford large and renewed 
heat radiating snrface, while the convection of heat from 
the exposed surface is 8B8isted by air currenU! p888ed 
throngh in a continnous cycle. The fire box is similar to 
that of a vertical boiler, bnt with a hearth at the bottom 
instead of a grate, and the hoiler is inclosed in an annn
,f (r 1I.ne space within a brickwork setting, the maln body 
of the boiler being surrounded by vertical 1I.ne8, and a 
central tnbe, through which the hot material is snpplied, 
leading throngh the steam dome to the IIrB box. l'he 
boiler is held in a setting arranged above a track, beneath 
which Is a tnnnel. 

GAS ENGINE DISCHARGE VALVE. -
William Burger, Delphos, Ohio. This valve is designed to 
so control the ontlet from the cylinder that the latter may 
be repeatedly charged with explosive mixtnre before ig. 
nition, the charge being retained in case of failnre nntll 
proper ignition takes place. The spring-pressed exhanst 
valve has a longitndinally channeled stem on which i8 a 
casing provided with a port, a piston in the casing being 
adapted to be acted on by pressnre passing throngh the 
channel and port from the cylinder, while a block car
ried by the piston Is adapted to be engaged by the actu· 
atlng mechanism tor the valve stem. 

Railway Appliance •• 
FREIGHT CAR. -James M. Peet, Alleg

heny, Pa. To provide for the safety of trainmen who 
have to walk from one end of a train to the other, and 
al80 afford means for readily operating the conplings 
f�om a platform, this inventor provides for a side plat
form. to extend the ' "tire length of the car body. This 
platform is jnst wide enongh for one to walk on, Is made 
in sections, and is hinged to the car, so that it may be 
turned down and the car run close to a platform to facll
i tate loading and nnloading. At the ends of the car are 
transverse platforms, and along the sides and ends are 
bandrails, the improvement obviating the necessity of 
walking npon the car roof. 

HANGER FOR BRAKE BEAMS. -Eph rem 
Marcotte, Las Vegas, New Mexico. This Invention re
lates to car trucks, and provides a bearing having a U
shaped metallic yoke and a block fitted In the yoke and 
forming with it an opening for the hanger arm, the 
bearing being secured hy a bolt to the end sill of the car. 
The bearing can be cheaply made, and is not liable to 
get ont of order. 

lYIl.cellaneou •• 
BIOYOLE.-John J. Naregang, Lees

port, Pa. To facilitate the adjustment of the tension of the 
driving chain, and the removal of tbe chain and the rear 
wheel from the frame, this invention provides a frame 
union or joint piece to connect the rear forks, there being 
In the nnion a lengthwise slot in which an adjusting 
screw and nnt are engaged to adjnst the axle, there being 
a gnide washer for the screw and a clamp nut working In 
contact with the washer. 

J t itutifit �tutritau. 
GATE.-Al va H .  Barnhill and Thomas 

I. Thurman. Altoona, Kansas. This Is a tension gate ot 
which the hinges on the swing post are ont of vertical 
alignment, and the ewing bar and latch bar are connected 
by wires which pass through Intermediate vertical bars, 
while a tension bar pivoted to the lower end of the swing 
bar extends to and beyond the latch bar, where it engages 
with a keeper. The arrangement Is snch that the ten· 
slon of the wires raises the gate as It Is opened and gives 
the gate a strong tendency to close. 

FR'CIT PICKER'S BASKET.-A u gustus 
M. Denlg, Rivereide, Cal. This invention provides a 
basket or can designed to facilitate the handling of picked 
fruit without danger of bruising It, the receptacle hav
Ing diverging sides which iucrease its capacity toward 
the bottom. It also has two hinged bottom sections and 
straps connected with their free ends, while stops on the 
sides engage with the outermost ends of the straps. In 
emptying the rer.eptacle the bottom sections are swnng 
downwardly to permit the fruit to pass out with the 
least possible liability of being brnised. 

REELING MACHINE FOR PAPER, ETC. 
-WlIIiam H. Waldron, New Brunswick, N. J. Accord
ing to this improvement, a winding roll Is jonmaled in 
sliding beanngs to move toward and from a driving roll, 
one of the bearings receiving the joomal of the winding 
roll eccentrically, there being means for toming the 
bearing to shift the end of the winding roll transversely 
to the direction of the slideways. The machine Is thns 
adapted to automatically correct any uneven winding 
caused by the length of the sides or selvedge of the paper 
or fabric to be reeled. 

be oJl.Elrated with hnt little power, by tnrnlng a crank, 
and may be readily set on a table for nse or hung np or 
stored away in small space. It has an npper and a lower 
roller between which the articles to be pressed are 
passed, the npper roller shaft being pressed down by 
coiled springs 'Whose preB8nre may be readily regulated, 
while the lower roller shaft is jonmaied on anti-friction 
rollers, redncing the friction to a mlnimnm. 

CLOTHES LINE HANGER. - Jacob H. 
Burlich, New York City. According to this Improve
ment, an arm is pivoted to the window casing or a simi
lar support and carries on its free end a pnlley over 
which passes the clothes line, a locking lever for locking 
the arm in position also forming a gnide for the clothes 
line. This hanger permits the nser to hang clothes on 
the line within a room and then move the line with the 
clothes on It ont into the ytlrd on leaving the clothes to 
dry. 

SCRAPER.-George E. Richardson, Po
mona, Mich. In a frame carried by a loosely monnted 
axle on snitable driving wheels, according to this im· 
provement, are jonmaled two shafta carrying a pinion at 
each end, in which mesh rack hars fixed to a suspended 
scoop, the arrangement being such that, hy means of 
levent within easy reach of the driver, the scoop may be 
elevated at the front and depres�ed at the rear for dump
ing the load. The scraper may be backed np wherever 
the load Is to be deposited, and the load dropped with
ont reqnir\ng rehandling. 

COMPOSITION FOR PAVING. -Timoth y 
Cotter and Thomas H. Walker, Kan888 City, Mo. 'fhese 
inventors have devised a composition for paving which 

COLLECTING GASES. -Francois G. Wal- may be monlded Into any desired form and laid directly 
ler, Delft, Netherlands. This Invention provides an ap. down in blocks or 1I.ags, or spread and tamped, or rolled 
paratus for collecting gases or vapors, for making I directly on streets, sidewalks, driveways, etc. It is 
analyses thereof, consisting of two communICating made �f coal tar pitch, coal tar, hydrate of lime, oil and 
tanks, in one of which Is a 1I.oat carrying a siphon auto. sand, 10 specified proportions and after a manner de
matically controlling the 1I.ow of liqUid from the tank, scribed. and is designed to be sn1liclently strong to resist 
while the other tank has a 1I.Itering gas inlet pipe and an cutting and wear dnrlng the heat ot summer, and have 
ontlet pipe commnnicatmg with the IIrBt tank. The sn1licient elasticity when frozen to give or bend slightly, 
variations In preBSure in the space contaimng the gases without fracture, under preBSure. 
have very little in1l.nence on the mean composition of the WEIGHING MACHINE. - Richard H. 
separated sample. Taylor, Westport. Conn. This machine has a series of 

PRODUCING MUSIC ROLLs.-James B. beams to snpport the weighing platform, the beams hav
Tracy, Meriden, Conn. To from the perforated rolls I ing segmental concentric faces with " hich are connected 
need In instruments to prodnce the desired tone�, either bands to snpport the beams and connect them with the 
pneumatically or by the aid of cylinders, combe, star support for carrying the platform, while a band also con
wheels, etc., this inventor has devised an apparatus in necU! the beams with the weighing beam above the 
which a perforated pattern sheet and the sheet to be platform. The arrangement Is snch as to afford a very 
perforated are passed together over a perforated tracker sensitive platform scale, and one not liable to get ont of 
board dnrlng the operation of reciprocating pnnches order with great wear. 
whose movement is controlled by slides, there being a I WEIGHING OR MEASURING MACHINE. 
bellows for each pnnch. The arrangement Is snch tbat -Samnel P. Mackey Rid"efield Washington F 
a large and cnmbersome stencil is not required to acinate grocery and other sto":s, this

" 
mve�t1on provides

' 
a m:� 

the pnnches, one of the ordinary . music sheets
. 
passed chine adapted to handle oils, slmpa, etc., and sollds 

over the tracker board pnenmatically controllmg the which pour easily, as spices, powder, shot, etc. It has a 
pnnches to form new sheets or rolls. receptacle which, when placed in c",nnectlon with a 

MANIFOLD SALES BOOK. -Wi lliam D. sonrce of supply, automatically shnta off the snpply 
Bates, Grafton, North Dakota. Paire of crossed bands when a certain quantity or weight of mat.erial has heen 
connect the covers of this book to form a double hinge, receIved, relievlng.the dealer from the necessity of close 
and the npper end of a pad is placed snch distance from attention In weighing or measnrlng qnick-fiowing artI
the upper pair of bands that the leaves when folded cles, or from the need of waiting for slow-fiowlng rna
ontwardly will be engaged thereby. The pad comprises terials. 
sales slips with which alternate dnplicate SliliS, a trans- SCUTTLE HOLE PROTECTOR. -Adolf 
fer sheet being Inserted between a sales slip and ita du
plicate. At the end of a day's work the dnpllcate slips 
can be readily taken ont, and wben the pad is nsed np a 

BICYCLE.- Ed win Y. MacKenzie, King- new one is �aslly Inserted. 

Gauzenmlll1er, New York City. A downwardly drop. 
ping door, according to this invention, has hinged con· 
nection with a frame, and is held closed by locking de· 
vices, while a cord attached to the door passes over 
pulleys on the nnder side of the frame. Shonld the 
scuttle be removed, the protector effectnally prevents 
access from the roof to the chamber or apartment be
neath, althongh the scnttle hole may be qnlckly and 
conveniently opened to snbstantially ita full extent when 
desired. 

ston, Jamaica. This invention provides an attachment ENVELOPE. - Alexander McL. C h al
to take the placc of the ordinary pedal, by means of mers, Nanalmo, Canada. Tbis envelope has extension 
which increased leverage may be obtained in going np 
hIll or to make a higher speed. The pedal is eccentri-

fianges on three of Ita fiaps, the extensions on the oppo-

cally pivoted on ita shaft, and secured to and extending 
site 1I.apa being folded and gnmmed on their front faces 
and the extensions on the other flap being gnmmed on 

from the onter end of the crank arm is a ratchet having their rear faces. The extension flanges on the back of at each end teeth and a central plain portion, while a 
spring pawl pivoted on the longer end of the pedal is 

the envelope are adapted to be conveniently taken hold 

normally held in engagement with the teeth on the 
of by the receiver to tear open the envelope withont 

ratchet bar. The pedal operates in the ordinary way 
danger of injnring ils contents. 

during the npward movement of the crank, hut when the BROOM ATTACHMENT. -Jo h n  S. Wil
tatter has passed the center the ankle is  bent until the Iiams, Krebs, Indian Territory. ThiS is  a spring wire 
pawl engages the outer teeth of the ratchet, forming a clamp formed of two sections sliding one on the other, 
practical extension of the crank arm. When the extra bifurcated arms being secured to the sections, and there 
leverage is not reqnired the pawl does not engage the being slides on the members of the arms whereby the 
teeth and the pedal acts like an ordinary pedal. sections can be adjnsted by moving the slides up or 

VEHICLE D RIVING GEA R. -Fran k W. 
down. 'fhe clamp may be readily adjnsted on the 

Haviland, New York City. Two patents have been 
brush portion of a hroom to bind the straws more or 
less tightly together, rendering the broom adjustable for 

TOOTH BRUSH. -Ed ward H .  Hami lton, 
Poona, India. According to this Invention two tooth 
brushes are so combined as to be nsed as a single brush, 
to simnltaneonsly clean the teeth on both the back and 
front surfaces. The two brush backs are placed at 
angles to one another, their bottom faces having opposite 
mclinations, and the bacl<s are connected by a bridge 
which may be of spring material If desired, the backs 
thus forming a partially separated V-shaped trongh, in 
which are arranged bristle. of different lengths, the 
shortest In the npper row and the longe�t In the bottom 
row. 

granted this inventor for improved gears arranged to pro. 
pel the vehicle independently of the running wheels, and 

any kind of work, as C!ll'jJet sweeping, scrubbing, etc. GARMENT STRKTCHING FRAME.-AI-

at the same time prevent slip and lOBS of power, an inde- FIREPROOF DOOR. -George Fox, II, bert E. Phelps, Irvington, N. Y. To prevent woolen 

pendent friction surface being applied to ntilize the New York City. This door has a sheet metal center- garmenta from shrinking when being washed, this in

weight of the vehicle to increase friction and overcome piece whose sides are covered by layers of fireproof mao ventor has devised a simple and inexpensive frame com

inertia and resistance. In combination with the running terial, a wooden faCing covering each layer, while a posed of two plates having opening8 for holding gar

gear swinging wheels are adapted to alternately engage layer of fireproof material is p8.8l!ed aronnd the edge of ment receiving wires, having arms slidably connected to 

the gronnd or track, there being means for operating the door, with a strip of sheet metal covering. A fire on the main po�ons, while expansive springs engage the 

the wheels and simnltaneonsly s"inging one wbeel ont either side of the door may bom off one face withont arms and body, all of the parts being prelerably made of 

of contact with the ground when the other is swnng into disturbing the position of the parts on the other side of galvanized iron. 
contact. There are also segmental guides in which the door, wblch is made to have the appearance of an PUZZLE. -Dallas Du Bois, M ontclai r, 
the boxes of the propelling wheels have movement, tbe ordinary wooden door. N. J. A game board having circular openings is an ac-
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Ing acorns, whIle the other is a relief representation of a 
branch of roses with intertwined rococo scrolls, sprigs of 
forget-me·nots extending from some of the scrolls. 

NOTE.-Coples of any of the above patents will be 
fomished by Munn & Co. for 10 cents each. Please 
send name of the patentee, titie of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

REMINISCENCES OF AN OCTOGENARIAN 
OF THE CITY OF NEW YORK. 1816--
1860. By Charles H. Haswell. Ne w 
York : Harpe .. & Brothers. P p. xii 
581. Pr ice $3.00. 

' 

Haswell'. " Engineer's Pocket Book," now in its sixty· 
first edition, is a book that is familiar to all engineers 
and to many thousands of the more stndious among me
chanics, hnt it is not known to an eqnally wide circle 
that Its author was, as far back as 1838, the chief engi. 
neer of the Eecond stesm war vessel of our navy, the 
FnIton the Second, which made one trip to the West 
Indies and back, and had a speed of fifteen miles an 
hour in the smooth water of New York Bay. It is 
pleasant to record that this worthy octogenarian, now 
eighty-seven years of age, not only bears the weight 
of his years with a .trength and bnoyancy of feeling 
which would do credit to one mnch younger, but has 
given us. in his U Reminiscences," a book which cannot 
fail to be welcomed by every genuine New Yorker. 
And more than this, it gives ns a highly valuable realistic 
picture of life in the leading American city during the 
first half of this century, before the introdnction of many 
of the modem conveniences. It seems that in 1819 the 
nse of ice for domestic pnrposes was unknown, bnt the 
Hnmane Society issned a warning against the too free 
nse of cold water, althongh the coldest water was tbat 
drawn from street welis. Lottery drawings were also 
pnblicly held, according to law, In front of the City Hall, 
and Aaron Clark, who had kept a lottery office, was 
elected Mayor In 1837. Tobacco "-hewing was, appar· 
ently, as much of a nnisance in the early part of the cen
tnry as it is at present, bnt cigarettes were unknown and 
cigar or pipe smoking in pnbllc was very rare. The 
completion of the Erie Canal in 1825 is fully noted, when 
a fiotilla of canal boats came in stately procession from 
Bnffalo to Sandy Hook, and .. water from Lake Erie 
from the Mississippi and Colnmbia Rivers, and from th; 
rivers of twelve foreign countries, was solemnly ponred 
into the Atlantic." In lien of means of more rapid com· 
mnnication, the start from Bnffalo was signaled to New 
York by guns placed at snitable distances apart, the 
signals being similarly retnrned; the times between the 
first and last gnns from lake to sea and from sea to lake 
again were an hour and twenty-five minntes each way. 
The book has numerons iIlnstrations, and nearly 
every page is crowded witb interesting incidenU!, and 
no one, whether a New Yorker by birth or adoption, 
can fail to be interested in Mr. Haswell's book, and no 
library shonld fail to procnre a copy. 

THE ELEMENTS OF PHYSICS. A college 
t ext book . By Ed ward L. Nichols 
and William S. F ranklin. Vol. II. 
Electri<'ity and Ma�neti8m. New 
York : Macm illan & Com pan y. P p. 
272. Price $1. 50. 

. 

The first volume of this series treated of mechanics 
and heat, and the third is devoted to sonnd and light. 
Its anthors are teachers of the branches of physics eluci
dated, one being a professor in Cornell University and 
the other at Iowa Agricultural College, and the informa· 
tion given is largely stated in the style of mathematical 
formnl"', designed to correspond with the " increasing 
strength of mathematical teaching " in university classes. 
It Is apparent, therefore, that the book will have bnt a 
limited degree of usefnlness for those who are inclined to 
.. skip " algehraic equations or lack familiarity with the 
calculns, although, for teachere and advanced studenta, it 
will doubtless prove of material valne. 

THEATER FIRES AND PANICS. Their 
Cau ses and Prevention. By William 
Paul Gerh ard, C. E. N e w  York : John 
Wiley & Sons. Pp.  175. Price $1. 50_ 

Although this is not distioctively a book on theater plan. 
ning and construction, it is certain that any architect 
having such work in hand, and every theater owner and 
manager, should carefnlly consider the data, the very 
valnable suggestions, and the practical reasoning, to be 
fonnd in this volnme. The details given of twelve pro
minent theater fire calamities of this centnry are trnly 
appalling, especially when it is considered how easily, In 
each instance, any loss of life or property might have 
been avoided, by the observance of what shonld have 
been only elementary precautions. On snch enbjects 
there are too few puhlications tending to the enlighten' 
ment of the public. 'fwo valnable papers, hy the same 
author, on theater fires and their prevention, appeared in 
SCIENTIFIC AMERICAN SUPPLEIIlENT, Nos. 982 and 988. 

guides being fixed and curved in the direction of the BABY CARRIAGE. -J oh n A . J ob nson , companlment of this pozzle, some of tbe openings be-
wheels which they I!overn. Hoquiam, Washington. This Is a carriage which may ing gronped aronnd an oblong opening, and rings are POOR'S MANUAL OF THE RAILROADS OF 

C A R  T. _ Th omas Hi l l ,  Jersey Ci t y. be readily converted into a cradle, a crib, a high chair, adapted to be passed through the openings, and from one THE U NITED STATES. 1896. New 
N. J. This is a vehicle more especially desigued for or a rocking seat, the various changes being quickly and opening to another, the rings having a transverse cut and Y�rk : H. V.  & H: W. Poor. Pp. 124, 

street cleaning purposes, to collect the sweepings and conveniently made and the carriage being as light and beveled ends. The rings may be readily slipped over I XXI, an d 1670. PrICe $7. 50. 

deliver them to a wagon 'lr directiy to the dump. The durable as an ordinary carriage. It has a seat and a foot ea:h other �nd moved from �Olnt to point In the board I This pnblication, now in its twenty-ninth year, is sim-

cart body is provided with trunnions engaging open bear- portion pivotslly connected to each other, a foot rest wlthont bemg removed from It. ply invaluable to all who wish to obtain the bottom facts 

ings on the cart frame. monnted to swing in the side resting on the foot portion when the latter is held at an about the present condition, growth, bnsiness combina· 

wheels as the fulcrnm, the trunnions being above the angle to the seat, and ill front and rear chambers of the Design.. 
tions and management of our vast railroad system. 

fulcrnm. The cart bas three wheels, and may be conve- body are rockers to be held within or below the sec. Each succeeding volume has more and more justified the 

niently pnshed about hy one man, and the load readily tions to which they are applied. The entire body is FEATHER DUSTER. -Israel B. Cohen . appreciation in which the work bas been held from 

dnmped, the cart body being easily removed from its seated in a skeleton frame, to which the running gear is New York City. This design pertains to the shape of the first by all discerning investors and others who 

wheeled support, or lifted back into normal po�ition. attached. I the head or base of the handle, which is made up of . have need of complete information in tbis line. The 

VEHICLE BRAKE. -Clark Snow, Ox- FOLDING BED. - Robert J. Stua rt. New cones having the appearance of  being nested, a l l  ap Manual this year embraces statements of  4,399 cor-

ford, Ala. This is a brake of such construction thltt when Hambnrg, N. Y. Connected with the front portion of a proximately of the same diameter, and with the inner or porat.ions, including 2,040 .team railway companies 

set to a bearing against the wheels the setting mechanism stationary head board lire legs on which the bed Is fnl- lower one merging �moothly into the lines of the and 1 ,208 street railway companies. It also has state

antomatically locks the brake in set position, the power crnmed, a latch pivoted at its center on the head portion handle. menta of 143 indnstrial corporations and ot the debta 

of the brake being snbstantlally greater as the resistance of the bed having a weighted end opposite the latch end, SAVINGS BANK. -J oReph F. Lan�toll , of 1.008 States, conrlties, cities, and towns. The net in· 

of the wheel increases. The releasing mechanism readily while a keeper bar connected with the legs is adapted to Waltham. MaBS. This design affords a miniainre repre- crease of mileage for all railroads in the United States 

trees the wheels from the brakes and tbe brakes when I 
be engaged by the latch when the bed Is in elevated sentation of a castle, in which a large tower is snr- during 1895 was 1,627 miles, and the total lengtb of track 

release4. are held perfectly cl� of the wheels: 'fhe position. A curtain to conceal the bed may be attached ronnded by smaller towers. laid np to the first ,f this year was lAO,955 miles. Poor's 

brake may be operated from either the side, front or rear to a
. 
curved rail extending forward from the top of the BORDER FOR SIT VERWARE -Charles 

Directory of RaIlway Officials. formerly published as a 

f h h' I d . .  _ . statIOnary head board. I , . J separate volnme, is thiS year incorporated with tbe 
o t e ve IC e, an may be apphed without IDJury to I D. Graff, New York City. Two design patents for bor- Manual. It gives lists of officers, master mechanics, pur-
either tbe running gear or to the body of any form of M�NGLE. -J oh n  A .  Jackson and George ders hOlve been granted this inventor, in one of which chasIng agents, etc., of operating railroads in the United 
vehicle. S. White, Toronto, Canada. This Is a device which may I a foliated scroll Is iutertwined with an ol\k branch bear- States and Canada, and of the chief railroads 10 Mexico. 
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j t itutifit �mtritlll. 3� 
slaked lime i s  applied, untU the fluid mass assumes a 
consistence @imilar to that of soft paste; lastly, 20 per 
cent of red I�ad is added, in order to make it barden and 

Bun.en burner. W. H. Cbaddock . . . . . . . . . . . . . . . . . . .. 570!08i In.ulatlng jOint for condnlt tubes. E. T. Green· 
Brusb machine. J. F. MumtoM . . . . . . . . . . . . . . . . . . . . . . 570.261 j · In k.tand. J. Tbom.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.1\ll 
Burner. 8e� Bun.en burner. field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510.170 
Butchering appliance Kennedy & Slattery . . . . . . . .  MO.02i In.ulatlng jOlOt tor metal or armored conduit 

., .. charI}< 1M' l ...... Uon undet' thil head iI One Dollar " I'nt dry. 2. For bisulpbide of carbon prisms, Mr. Lewis M. 
1M' <<len , .... .,.,""' : <loom eiqilt wara.. to " lin<. Aliv.,.. Rutberfurd, wbo bas bad mucb experience in tbis sub. tilem.m[, mwt be received at publication oJlf,t;, CII t4ri'll a, 
Thunaav morn ... nq lO a�r in tM foilowino week', "rue ject, employs a cement of glue and molasses. The sur-

Button. col iar, B. A. Bro .. n . . . . . . . . . . . . . . . . . . . . . . . .. 570.3'ii1 i tube •• E. T. Greenfield . . . . . . . . . . . . . . . . . . . . . . . . . . .. 570 Cabinet, J. 1<:. Caplinller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.199 , [noulator. Martin & Hewlett . . . . . . . . . . . . . . . . . . . . . .  . .  
l'able .. a y  for dumping purpo.es. C. II. Locher . . . .  57\!zm 1 In.u I8tor • •  ectlon. L. McCartby . . . . . . . . . . . . . . . . . . .  . . 
Car brake. N. F. Corne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 57u;wo IronlnK macblne. W. Hes •• Jr . . . . . . . . . . . . . . . . . . . . .  . 
8:� ��g:l��: t: �: �::,�in : : . : : : : : : : : : : : : : : : : : : : : : : : :  gf&:m 1:��� �f:I�.�I.

n
l�k����.HHI�k�k�.I�� . : : : : : :

.
: : :  

8:� ��;;:'�N:: •. �1e"C��C�i��".!l��r siroot; <5: ',f:Par: [)10.274 
1 1g��\·iO�

e
:O�

n
:��at.:.����I��r .i�ft'fJ

OI:etal con-
faces n:ust be perfectly clean; they are then warmed 

Marine Iron WorkB. Chicago. Catalogue free. 
['''  U. S." metal poli.h. Indlanapoll.. Samples free. 'l.b . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.046 dult tubes tbereto. met.llIc. E . Ii- . GreenDeld 570.167 Car door. A .  M. Wiatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  510,074 Knitting macbine. J. G. Po .. ell. . . . . . . . . . . . . . . . . . . . .  570.S3l5 

Car door. Watt ll: Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b1O,075 Knlttin" machlne • •  r. l!l. Ro .. e . . . . . . . . . . . . . . . . . . . . . . .  [)70.059 

and dusted witb a fine camel's bair brush, and plaCed In 
contact . A bot and fluid mixture of glue and molasses 
i. tben applied around tbe edge.. and penetrate. by Pres.p.. & Die.. FerracuT.p MaCh .  Co . •  Bndl<eton. � . J. capillary attraction. It must be left II day or two to 8:� ������\il:f��tfm�t � ·S�II':�: : : : :  : : : : : : : : : : : : :  gf8:� t:�g·t���';.'"���&,?;giri�y�·!ij ·incandescent· ji'" 570.

003 Yankee Notton •. Waterbury Button Co .. Waterb'y. Ct. barden, before preparing the next .ide. A ground 
Screw machine •. m illing macbine •• and drat pre •• e.. .topper was also rendered tigbt by a little mola..ses. (See 

Car fender. H. L()u.e.ell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.009 light. A. Perllcb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 670,049 Car fender. J .  S. Meredltb . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.134 Lantern IIl/hter, C. E. Caee . . . . . . . . . . . . . . . . . . . . . . . .  570,379 
8:·!';;���tei:,c�ic���ts: ·Sradiey::: ·::::::::::::::: gf&:f1� t::tl�:�:c����:sW: �:�::;:, .. .. .. . .... .. . : ••••• : . .... : ... ::.:: g�;� 'rhe Garvin Mach. Co .. Spring & Varlck Sts .. New \""ork. Sill iman'. American Journal. Marcb. 1865.) Marine glue 

concrete Hou.es - cheaper than brick. superior to Is also employed, and we suppose tbat tbe cement from Car sides and end.. lateral .upport tor, W. A. Laundry Ii.t Indicator. R. LundQvlst . . . . . . . . . . . . . . .  570.319 
Car ��':,,::��." 'devlce: 'C: H:tire.sei::: '::::::::::::.: g:f&Mll �:;��� �;i���if.

c
}�

r
R����'r�,;o�· . . ���: : : : : : : : :  : : : : : :  �fg:r1l stone. .. Ransome." 757 Monadnock Block. Cbicago. glycerine and litbarge may be. Car ventilatinll mecbanl.m. W. J. Tul l y  . . . . . . . . . . .. 570 .• 363 Lightning arre.ter. automatic. G. P. John.on . . . . .  570.406 The celebrated " Hornsby·Akro,d , . Patent Safety 011 (7020) L. B. Please give me Enlline Is built by tbe De La \' ergne Refrillerating Ma- says : Car

ii���l'r���:��
c
.����� .���.���I.':'.�:. ��������� 

•. [)10.� 
LiQ�

I�:n��� . f�.r .��������I.�� . .  �?':'. ot. '::. �'. �� 5'.0.486 
cbme Company. Foot ot East 138th Street. Ne .. York. tbrougb your valnable paper a remedy to cnre astbma. 

A. 'rbe most popular remedies for this disorder are 
Card. account. C. Elkin. . . . . . . . . . . .  . .  . . . . . . . . . . . . . . 570,249 Look. See Rail lock. Sa.b lock. Seal lock. 
g:��b"o':,,�J'�����r���:reI:;e� i>���Uccaii: : : : : : : : gf&:� tg��: J: i:.�ebg�8::��: : : : :: : : : : : : : : : : : : :: :: : : : : ::: : : : :: The be.t book for electricians and beginners In elec

tricity I . .. Experimental Science." by Geo. M. Hopkins. 
By mall ,f'. Munn & CO .• publlsher •• 361 Broadway. N. Y. 

�'ree ! An I llustrated History of Cripple Creek 1I0id 
camp (with correct map). together with our bll< fami ly 
.. ee"ly. tbree months on trial for 250 .  I\Iustrated 
WeeKly. Denver. Colorado. 

lIT Send for new and complete catalogue ot Scientific 
and otber Books for sale by Munn & Co .• 361 Broad .... y. 
New York. Free on application. 

HINTS TO CORRESPONDENT!:!. 
N am e .  a n d A d d ,·" .. must accompany all letters 

or no attention will be paid tbereto. This is for Out 
information alld not for publication. 

R e '· .. r " n .· .... to former articles or answers should 
give date of paper and p�e or number of question. 

I li q u i r i . · .  not answered m reasonable time sbould 
be repeated ; correspondents will bear in mind that 
some answers require not a little research. and, 
thougb we endeavor to reply to all either by lette, 
or in tbis department. eacll must take bis turn. 

B II y c ,'" wisbmg to purcbase anr article not advertised in our columns will be furnlsbed with addresses of 
bouses manufacturine: or carrying tbe same. 

Speci a l  "· ,· i . le n  1 1I 1',, '· lIu. l i on  on matters 01 personal ratber tban general interest cannot be 
expected witbout remlmeration. 

Scl e n t i h t· A ll l t' r i (' a n  S U " I, l e ll. e n t .  referred to may be bad at tbe office. Pnce 10 cents eacb. 
Book .. referred to promptly suppUed on receipt 01 

price. 
IU I II " ra h ,  sent tor examination sbould be distinctly 

marked or labeled. 

(7015) W. J. B. asks : 1. Under separate 
cover 1 send a �ample of a bng wbicb we found in pearl 
barley. Please give me its name and a preparation with 
wbich to kill them. A. Tbe specimen represents the 
common granary weevil (Calandrs granaria), one of tbe 
most injurious enemies of stored grain. botb In tbis COun
try and abroad. It attacks grain of aU sorts. and is 
partial apparently to pearl barley, as it is often reported 
• n tbis grain. See page 279 01 a pampblet on " Tbe 
More Important Insects Injurious to Stored Grain." 
wbich tbe Department of Agriculture.W .... hington. D. C .• 

will send you on application. Tbe best remedy for 
e;ranllry insects is bisulpbide of carbon. and you will find 
an account of bow to use iton page 293. Answer by Mr. 
L. O. Howard, Entomologist, United States Department 
of Agriculture. 2. Wbat is tbe best book for beginners 
in tbe electrical subject, whicb gives rules for the calcu· 
lation of the electric motor, etc. ? A. Dr. Sloane's 
.. Aritbmetic of Electricity." $1 by mail. 

(7016) G. S. A. asks : Please inform me 
wbat to use t o  keep belts from slipping. I s  resin 10· 
jurious to belts ? A. Beeswax is tbe best application for 
keepin2 belts from slipping. Rub tbe pulleys or tbe in· 
side of tbe belt witb a piece of wax. It needs but very 
little. 

(7017) M .  J. S. asks : 1. What is meant 
by open and closed circuit work in connection witb bat· 
teries ? A. An open circuit battery IS one adapted for 
occa.ional or intermittent work only. Sucb a lJattery 
must be inactive wben tbe circuit is open, and must 
have tbe property of depolarizing itself so as to be ready 
for use when needed. It may be very quickly polarized 10 
nse witbout dctracting from its avaIlability. A closed cir· 
cuit battery must not be easily polarized wben in use. and 
may, and often does. pOlarize wben not used. 2. Wbat 
is best form of battery (primary) for electroplating witb 
gold. silver. copper and nickel, and about how many cells 
of a given size would be required to work five to ten 
gallons or silver solution ? A. Tbere are many batteries 
which will answer. Tbe coppcr sulphate. Danicli and 
gravity and tbe Smee are often recommended. For full de· 
scription of batteries see our SUPPLEMENT. Nos. 157. 158. 
159. 792 ; for electroplating see Nos. 310 and 436. 3. D •• es 
cyanide in plating solutions attack asphaltum varLish ? 
A. No. 4. How thick can a copper or sIlver deposit be 
made ? A. As thick as desired. 

(7018) Typo as k s :  1. How can one tell 
direction to run a dynamo. of whatever make ? A. Tbe 
commutator cylinder must be turned away from the ends 
of tbe brusbes if copper olles are used. If carbon brusbes 
are employed. It can be run eitber way. but proper Ipad 
must be given the bru8bes. 2. Post to attach load wire 
and return wire, wbatever tbe style of dynamo and posi· 
tion of its posts. A. 'Vbile dynamo is running immerse 
the ends of the wires in copper sllipbate solution. Cop· 
per will at once be deposited on tbe load wire. 3. Wbat 
roles govern. if tbere is any dane:er to tbe plating genera· 
tor in usin2 too smaU a bath of solution or piece of work. 
witb machine run at bigbest speed it was built for ' A. 
Tbere is no danger to the macbine. 

(7019) L. A .  B. says : Pl ease gil'l) me, 
tbrough your paper, a recipe for a cement tbat will 
stick glass togetber. and be acid proof, sometbmg that 
will make a good pboto. batb tray of clear glllS8. prisms. 
etc. A. A cement whicb. according to Dr. Wagner, is 
proof against even boUing acids. may be made by a com· 
position of India rn bber, taUow. lime, and red lead. The 
India robber must first be melted by a gentle beat, and 
tben 6 per cent to 8 per cent by weie:bt of taUow is added 
to the mixture while it ts kept well stirred ; next dry 

tbose used by inhalation. 
Drachms. 

Grindelia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

Jaborandl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

Encalyptus . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  4 
Digitalis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Cubebs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 
Strsmonium. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
Potassium nitrste. . . . .  . . . . . . . . . . . . .  . . . .  . .  . . 12 
Cascarilla bark . .  . . . . . . . .  . . . . . . . . . . . . . . . . . .  1 

Tbe ingredients sbould be In fine powder. and tbor· 
ougbly dry before mixing. The composition is used by 
burning from one-fourtb to one·balf teaspoonful, and m· 
baling tbe smoke. Tbe nitrate of potasb i. dissolved in 
water, and tbe powder moistened with it and dried. 

(7021 ) Dr. H. a�k,, : In what n umber or 
numbers of your publications can 1 find a recipe for a 
grease·proof cement for glass? It must witbstaI.Jd a 
considerable degree of beat. A. The baldest cement is 
produced by triturating 50 grm. (grammes, not grains) of 
litbarge witb 5 cubic centimeter. of glycerine ; if more 
glycerine is used. tbe mass bardens mucb more slowly 
and Imperfectly. Tbe smali proportion of glyccrlne, how· 
ever. makes It Impracticable to prepare large quantities 
of tbe cement at a time. For tbis purpose It will be ne· 
cessary to take more glycerine. . • • Tbe most fa· 
vorable results are obtamed by adding 2 volumes of 
water to 5 volumes of glycerine (s. g. 1 '240). Six cubic 
centlmete.. of tbis liquid are incorporated with 50 
grammes of Iitbarge. Tble mass requi .. e. a sborter time 
tban any other proportions to produce a hard cement, 
ten minutes only being required to barden moderately, 
wbile after two hOllrs it becomes barder than any mix· 
ture containing glycerine and IItbarge alone; but after 
a few days tbe latter compound (prepared withont water) 
overtakes tbe former in hardness. and remains so. If 
It is desired to produce a cement wbicb rapidly bardens 
and still bave considerable firmness. it is advisable to use 
water witb the glycerine. 

TO INVENTORS. 
An experience of nearly Hfty years, and the preparation 

of more tban on� tmndred thousand appllcattons for Da
tents at home and abroad, enable us to understand th e 
laws ano practice on both continents, and to possess un
equaled facilities for procuring patents everywbere. A .ynop.i. of tbe patent law. of the Un ited St.ates anti al l 
foreign countries may be had. on sppJlcat.ion. and person8 
contemplating the  8ecuring of oatent8, either at bome or 
abroad. are, Invited w wnte f.O this office for prices, wpich are low. in accordance with the times and our ex
tensive faCilitie8 for conductioa the business. Addres,. 
l[U�N /I: CO .• oftlce BCI KNTI VIC AMERICA N . OO1 Broad· 
way. Sew York. 

Carrlage .. baby. J. A. Jobn.on . . . . . . . . . . . . . . . . . . . . . . .  5'.0,4(11 Locomotive smoke.tack. C. 8. Burton . . . . . . . . . . . . .  . 
Cart. T. HIl ! .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570.400 I Loom. C.  Seybold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Case. See Show case. Loom. lappet. J. R. MacCOII . . . . . . . . . . . . . . . . . . 570.200. 
Ca.h and package carrier. Barr & Weaver . . . . . . . ... 570.422 Loom picker stick •. rocker and shoe eonnectlon Cash register and Indicator. W. Ba •• ett . . . . . . . . . . . .  570,114 for. A. Barselou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Ca.h re� i.ter and Indicator. J. H. McCormick . . . .. .  570.141 Loom reed. J. A. & C. Clark . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Cash reaisters. transferring and reaettlng mecb- Loom. 8wlvel , H. Willmunder . . . . . . . . . . . . . . . . . . . . . . . 

ani.m for. F. Barnard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.196 LounKe or settee. multiform, E. Harry . . . . . . . . . . .  . .  Ca8b rellister •• tran.ferrlDl< and resetting mech- Lubricator sll!'bt feed. F. M. A8bley . . . . . . . . . . . . . . .  . 
ani.m tor. A. W. Marr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570,178 Mall box. Richner & Fontaine . . . . . . . . . . . . . . . . . . . . . . .  eaeket. J .  H .  Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.:!1i6 Manale. Jackson & Wblte. . . . . . . . . . .  . . . . . . . .  . . . . . .. . .  .404 

Ca.tlnll bollo .. artIcle •• monld tor. H. Me •• lng . . . . 570,224 Matcb box sandinI!' macbine. A. Ander.on . . . . . . . . . 570.244 Catamenial sack. M. E. Ballard . . . . . . . . . . . . . . . . . . . . .  570,216 Meat cutter and meat CUT·tlD!! mechanl.m. C. F. 
Cbaln .. rencb. G. Amborn. J r  . . . . . . . . . . . . . .  570.213, 57O,2H Jone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  579,222 
Clllar brand in!! machine. A. Rottach . . . . . . . . . . . . .. 570.230 Metal band for _ectlcnal jacket. or steam pipe 
Circuit breaker. A. J .  Wurts . . . . . . . . . 570.212. 570.415. 570.419 coverin"s. W. C. Bull . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.276 
Circuit breaker. automatic. A. J. Wurt . . . . . . . . . . . . .  570,417 Metal p lanlng macblne. H. Be .. . . . . . . . . . . . . . . . . . . . .  570.093 8l�:�� IDst::r;tg��n�I�:,�:e. A. J. Wnrts . . . . . . . . . . . 570.416 M��:I I���r��f:r�J�

rlt�&i.!'id�: .��.",Il��.�� . .  ::.'::::: g�:PJ,g 
81:�Pele�:�o�

o
g� s�I�T!'iterJ' . . . . . . . . . . . . . . . . . . . . . . . . . 570,100 M:�:�.

ur�!�tv:t�s:,I:i::�plng. H . Aiken . . . . . . . . . . . ii69.1m 

Clothe. line hanller. J. B. Burlich . . . . . . . . . . . . . . . . . . . 570,377 Micrometer Ill\jle. J. Stromberll . . . . . . . . . . . . . . . . . . . . .  [)70.189 
Clutch. C. F. Brostrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.247 Mill . See Windmill . 
Coal .. a.ber. W. L. Scalte . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570.232 Mlninl< machine. E. & W. Patterson . . . . . . . . . . . . . .  : .  570.330 
Coat and bat hanger and lock. combined. P. J .  Motion. mecbaDl8m for tran8mittlnl!', A. Becker . .  570.36G 

Plattl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570.228 Motor. See Car motor. Sprlnl/ motor. 
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Conden.er. G. A. Relcbard . . . . . . . . . . . . . . . . . . . . . . . . . .  570.103 MU8ic roll •• apparatus tor produclnl<, J. 8. Tracy 
Conduit tube. E. T . .. reenfleld . . . . . . . . . . . . . . . . . . . . . .  570.169 Near sl.btedness, deVIce for treatinl!'. l'. Dlon . .  . 
Conduit. underj<round. E. T. Hreenfleld . . . . . . . . . . . .  570.168 Needle .Iabblng machlDe, P. M. Bee ... . . . . . . . . . . .  . Conduits, makin" IDterlor. E. Lavens· . . . . . . . . . . . . . .  570.256 Nut lock. O. A. Norlund . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
( 'onveyer. bucket. A. J. Frltb . . . . . . . . . . . . . . . .  . .  . . . . . 570.251 Nut lock. W. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . Cores. met bod ot and apparatus for tormlng. S . Nut tbreadin� machIne, Webb & Clare . . . . . . . . . .  . .  

J .  Adams . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . Ore concentrator. F. J. Wood .. . . . . . . . . . . . . . . . . . . . .  . 
8:��u'::.�\��ta�l�grr.i�tl
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Cor.et. F. K HIckok . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  Pad. See Stair pad. 
Couch or 8ettee. convertible. E. Harry . . . . . . . . . . . . .  Paper feeding machine. 1<:. T. Clea.hero . . . . . . . . . .  . 
Couplinl/. See Car coul'lInl[. Thill coupling. . PenCIl tip. combination. G. E. Ellgert . . . . . . . . . . . .  . . 
Crimping tonKs. G. L. Tbompson . . . . . . . . . . . . . . . . . .  570,413 Phonol<raph •• etc .. . prinl!' motor tor. F. L. Capps 
Cultivator. O. D. F·unk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.281 Pboto�raphlc card drier. N. H. Reed . . . . . . . . . . . . .  . .  
Current •• • Y8tem o t  dl.tributlon for alternating. Plano action. uprl�bt. W. Munroe . . . . . . . . . . . . . . . . .  . C. S. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.118 Piano sounding board. J. H. Butler . . . . . . . . . . . . . .  . . 
Curtain fI:rture. adju.table. J. R. Thom . . . . . . . . . . . . .  570.349 PIck bolder. A. G. Mab ler . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
g������:.t�:�f!r:;,:nl<�I:,o�e�Jii:.'.'.'.'.'::.'.':.'.' ::.': :  gi8:�W �� b�\,":"e�
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r::,��r�g�T���iilie: : : : : : : : :  570:� 

Cnllery band Ie. W. B. 8teele8 . . . . . . . . . . . . . . . . . . . . .  570.346 Pipe plate. G. S. Beitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.368 
Cutter. See Cardboard cutter. Meat cutter. Pistols or revolvers. stock and barrel exten.lon 
Derrick. sect ional . O. Cro.by. . . . . . .  . . . . . . . . . . . . . . . .  for. G .  B. Pittavino . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.145 
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Door clasp. H. W. Barri. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Plow . ... i vel. C .  M .  Lutkln . . . . . . . . . . . . . . . . . . . . . . . . . .  [)70.177 
Door. l<rain. Prle. & Meyer . . . . . . . . . . .  . . . . . . . . . . . . . . . PneumatIc di.patch apparatus. S. W. Barr . . . . . . . .  570.421 
g�m��n: ���h'\·n�y�f.\"t�lj�·c�·ii���'i,"n: : : : : : : : : : : :: : � Pneumatic dl.patcb apparatus. E. A. FO�?

l.
r
£: 670.161 DU8t pan. A. Koe'b ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570.026 Pole and coupling. vehicle. J. Imler . . . . . . . . . . . . . . . .  570.020 

Dyeinll anl l ln black. V. G. Bloede . . . . . . . . . . . . .. . . . . . 670.117 Potatoes or onion •• macbine for "radlng. G. W. 
Dye

�Y�nf.
r
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c
���. �.f �.��. �.�������:. �.��'.�. �I

�I.� . � 570.316 Pre��Y'k":e 'Balliig' pres.: ' 'B'':lck' ii':';';';: · · jjrawing 570,<KKi 
�7e"1��;, �rfc�t�:';fic��

O
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.���: ��&:m PrlI:[�:' machine •• etc .• rinlled roller for. G. F. 
ElectrIc elevator. �" B. Perkin . . . . . . . . . . . . . . . . . . . . . .  570.410 McAdam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570,226 
�l:�m� �me�x����8���s�g::'lai: : : : : : : : : : : : : : : : gi8;ffi P

u
�greW�.
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n
�����:��� •. . �: . . �: . .  ���� 570.284 

ElectriC motor. S. G BrInkman . . . . . . . . . . . . . . . . . . . . .  670,424 Pump. pneumatic. W. F. Browne . . . . . . . . . . . . . . . . . .  510.372 
�l���l� :?t��������§�� .. �rt �'. ����?�::::::::::: &n:� ��fe�ltl.
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Electrlral apparatus. J .  F. Kelly . . . . . . . . . . . . . . . . . . . .  570,310 Rac�. See Wal l rack • 
Ele
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Electrol ytic deJl').itlon apparatus. W. E. May . . . . . 570,133 Rail .. ay crossinl< safety apparatu • •  G .  Glbb8 . . . . .  . 
Elevator. See Clay elevator. ElectriC elevator. Rai l .. ay. �Iectric. A. Norman . . . . . . . . . . . . . . . . . . . . . .  . 

Scre .. elevator. Railway frog and cros.lnflhL. F. Bralne . . . . . . . . .  . .  
Elevator. C. A .  Harkne.s . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670,253 R"I I .. aY l<I·l p. cable. L. J .  irt . . . . . . . . . . . . . . . . . . . . . .  
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See Gas and .1eam engIne. Steam en- ' �: :I::� �f��;.I':'X'.
b
j��:&����i�r. •. �:.�: ����: : : Mt.1r 

Engine. H. W. Fors lund . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.280 Rake. See Hay rake. . 
Enlline. E. J .  Pennlnjlton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.489 Recorder. See Time recorder. 
Engl"8Vin� macblne. B. F. Stowell . . . . . . . . . . . . . . . . .  570,070 Reelinl< machine for paper or otber fabric •• W. 
Envplope. A. M. ( 'balmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.380 H. Waldron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.3.'>5 INDEX OF INVENTIONS Envelope, A .  McCance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.289 Retrlgerator. E. B. Gle.y . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.426 EX���lg�i���ff."r. ���'l,��t����.I�� • •  ���. �.��� 610.236 Ret

[������� . �.�� . . �.�����' . . �.I��
I
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October 27. 1896, 
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[See note at end of list about copies ot these patent •• ] 
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Faucet, self clOSing. W. A. 1'urner . . . . . . . . . . . . . . . . . .  Rrunster. �ee Cash realSl.er. 
Feed .. ater bea.er and conden.er, J. M. Keller. . . .  Regulator. See ElectrIc motor rellulator. Feed 
Feed water beater regulator. J. Perry. . . .. .  . . . . . .  . •. water re�uJator. 
Feed water rel<ulator and low .. ater alarm. J. S .  Rein l<uard. C .  Jak8on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  [)70.007 

Steele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.066 Rheo.tat. A. C. Dinkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.00!l 
Feed water re�ulator. automatic. J. 1. Thorny· Rinl(. B. Buchsbaum . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .  569.9!l!o· 

croft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.3[)1 Rocklnll or .imilar bor.e. M. E. Conver.e . . . . . . . . . .  570.1,12 
FeedlOt aranulated substances, mecbanism tor, Rod connection, H. P. Buyd • . . . . . . . . • . . • • • • . • . . . • • • •  569.00.5 
Fen�e, �,�:.')l'.

eli : li .. iey· 
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1���r � 'A�F ��".:'c"tiold:::::.'::::.'::::::::::: : · Ei8:1ll 
Fence. wire. O. H. M.cPherson . . . . . . . . . . . . . . . . . . . . . . . 570.200 Safe alarm. H. H. Freeman . . . . . . . . . . . . . . . . . . . . . . . . . . 570.011 Fender. See Car fender. . Sash fastener. G. Mebl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MP.035 

AlJradingwachlne. Pritcbarrl & Sel lmayer . . . . . . . .  570.184 Flftb .. beel. U. Wi lcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570.194 Sa.h lock. wlndo ... E. E. Dalton . . . . . . . . . . . . . . . . . . . .  570.007 Alarm. See Fire and bur� lar alarm. RaIlway File. druK�ist·. pre.cription. C. L. Glraf . . . . . . . . . . .. �70.300 Sasb .upport . ..  Indo ... G .  Johnstone . . . . . . . . . . . . . . .  570.022 
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:j .Li.�w�:���.��:: : : : : : :  g��ill �:: �:::��:;,�: ��li' ':My'era: : : : : : : : : : : : : : : : : : : : : : : :  g�:� C. M. Hal . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .. Fire escape. J. Berez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. r,;0,151 Sa .. tool. R. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  569.003 
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Fus�I��� �'i,�ll���i�e�w���
t
g'�1:.ii:: : : :  : : : : : : : : : : : : :  g�:� �:���'::' ���l�:' �in�iJ:rac:t�:�ti,;;eiii: 'iCBnI� [)70.265 F. J. Woo.ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . b1O.0'79 08lle. 8�e Mlcrometel' gage. baum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; , . , .  510.121 
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Bearinl/s. ball retainer tor anti friction wheel. E. Ga. and steam enKlne. combIned. R. E. Old • . . . .  570.263 Sbarpeninll edlled tools. device tor. W. Purdy . . . .  570.331 
K. Ri2bter. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 146 Ga., apparatus tor manufacturing fuel. C. Dell- Sbeet .eparatinll marbine. W. A. Lorenz . . . . . . . . .  570.175 

::� ���tg����·rf��dIP�b�i��iv����·. : : : ·. ·. ·. :.: :  : .:. '. : :  Ga.��lectiiig· apj,i.': .. iu.:t: G: Waii"': : : : : : :  : ' . .. : :.: ��rr�t .::r.f.afl'f. �f;t��n.e •. �:��.���. � .  �������:." . :  ���J�i 
Bed. foldlnll. R. J. Stuart . . . . . . . . . .  . . . . . . . . . . . . . . . .  Ga. generar inll apparatu •• C .  Deli .. lk . . . . . . . . . . . . . . Sboe otay, A. WeiKand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.076 
Bed . spring. W. R. Bpi.vert. . . . . . . . . . . . . . . . . . .  . . . . . Ga. llenerator. A. Dauber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sbow case, F .  W. R. Mansfeld . . . . . . . . . . . . . . . . . . . . . .  570,322 
Bed sprinll frame. R. B. Sample. . . . .  . . . . . . .  . . . . . . . . .  . Ga. producer "afety device. G. E. Wood.. . . . . . . . . .  . 49 Sitter. a8b. P. R. K ra.e! . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.132 lied stead •• rail grip Joint for iron. G. Brand . . . . . . .  . Gate. See Brld�e "ate. ., SI"nal. Se� Railway .12nal. 
Beer I/overnor • •  team. J. n. Ue Gear. . . . . .  . . . . . . . . .  Gale. Barnhil l & Thurman . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.362 SiKnal apparalUS. J .  H .  Scbreuder. . . . . . . . . . . . . . . . . .  062 
Bell. door G. W. Eddy . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  Gate. D. R. Burnbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  571l,198 Size. painter.'. J .  Cla.en . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  122 
Bicycle. E. Y. MacKenzie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.320 Gates. barn doors. etc .• device tor oper:lng or Smoke and Cinder cOl,veyer. W. H. Larimore. . . . .  .a15 
Bicycle, T. S. Mil ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570,179 clo_lnll. A . J. Shrope . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 570,412 Smoke consumer. W. E. Cole . . . . . . . . . . . . . . . . . . . . . . . . .001 
Bicycle. J. J .  Nftreoanll . . . . . . . . .  . . . . . . . . . . . . .  . . . .  . . . .  Gear for motocycle8. Ellis & Ste .. ard . . . . . . . . . . . . . . 510.203 Smoke.tack. C .  Pickerlull . . . . . . .  . . . . . . .  . . . . . . . . . . . . . .  4 
Bicycle. G .  H. Sea.. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  Generator. See Oae lIenerator. Steam genera- Snap hook and buckle. combined. J .  W. Crsndall 
BiCYCle ball bearln". E. (" Howe . . . . . .  . . . . . . . . . . . . . . tor. Snap ... itcb. A. B. HerrIck . . . . . . . . . . . . . . . . .  ; . . . . . . . .  , 72 
�:���l: ���i�� fX�
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Bicycle hanale bllr. �'. C. Rock .. ell . . . . . . . . . . . . . . . . . .  570.187 utacturln" . C. Pope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.183 Speed measure. H. ii. Kelley . . . . . . . . . . . . . . . . . . . . . . . .  570.024 Bicycle lamp bracket. C. F. Walker . . . . . . . . . . . . . . . .  670.240 Governor • •  team eniline. E. J. Arm.trong . . . . . . . . .. 570.an Spindle blades and whirls. apparstu. for ae.em-Bicyclc poot fa.tenlnll. �'. l. John.on . . . . . . . . . . . . . . . 570.309 Grindinll machIne. J. W. Terry . . . . . . . . . . . . . . . . . . . . . .  570.110 bUnl<. G. M. Bnr"e ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.375 
Bicycle wheel. R. C. Fay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570.250 Grip and brake ope-ating mecbanl.mb!' Jonson . .  570,023 Spindle support. A. ( ;artner . . . . . . . . . . . . . . . . . . . . . . . . .  570.200 
�:���� 'ite
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:�rnace. W. Brand . . . . . . . . . . . . . . . 569.996 �:����: F S�.; ��t�:IAne tiaii�ej.:" Coat' and' 'bat 570.186 8P

O
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����.� . ��.� . ���.���, . .  � •. �: b70.0I>.'> Book. man ifold .ale •• W. I>. Bate .. . . . . . . . . . . . . . . . . . 570.865 han.er. Spring m otor. H .  W. Parker . . . . . . . . . . . . . . . . . . . . . . . . .  570.268 
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Boriojl cylindere. compound feed mot ion for. W .  Hay carriers. f1tc . •  rai l  for, J.  E .  Porter. . . .  . . . . .  . . . •  �t&mp. haod. J .  C. Otteson . . . . . . . . . . . . . . . . . . . . . . . . . .  670.264 
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Bottle, S. Alexander. . . . . . . . . .  . . . . . . .  . . . . . . . .  . . . . . . . . .  .� Beating systems, air valve for hot water, W. B. Mteam, method ot and apparatus for JIleneratlnJll, 
Bottle clo.ure. W. Scheerer. . . . . . . . . . . . . . . . . . . . . . . . .. .342 Van SIckle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.073 E . .A. Asbcroft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570,195 Bottle. mucll .... e. J .  S. L'Hommedleu. . . . . . . . . . . . . . .  Beel nal l inK and compres.inll machIne. F .  F. Ray- Stltcbe •• tool tor pricking and markinl! line. of. . Bottle. non-rpft liable. J. S. Wood. Sr. . . . . . . . .  . . . . . . .  mond. 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570,C3'1 E .  F .  Mower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.0.139 
Bottle. non-reDl i inll. S. Ta

l,.
lor. . . . . . . . . . . . . . . . . . . . . .  Bol.tinll """e •• automatic car bolder for. J .  R. Store .ervlce apparatu •• E. A. Fordyce . . . . . . . . . . . .  570.163 
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�riap book: ' T'roil liig' hook: · · · · · · · ·  

. . · ·  569.999 ���: • .!'t���lr.�c:j,t�cl!�b:��: ·Brewster·. ::. ::: ..•. ·. gW:� 
Brake. See Car brake. Vehicle brake. Wl\jlon Hor.e.hoe, T. O. Delllnller. . . . . . . . . . . . . . .  . .  . . . . . .  Swltcb. Bee E l octllC ... Itch. ElectrIc circuit 

brake. Hor.e.boe nail clencber. J. B. Ranck. . . . . .  . . . . . . . .  .wlt.cb. Bnap swltcb. 
Brake beam. H. B. Rob,scbun� . . . . . . . . . . . . . . . . . . . . . .  570.m7 B08e carll .... e. \'. BpIDdler. . . . . . . . . . . . . . . . . . . . . . . . . . .  S .. ltch mechanism. electrically actuated. W .  s. 
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Bridl<e, E. Thacber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.239 Hub for vehicle •. wooden. J .  An.tlng. . . . . . . . . . . . . .  ByriDl<e. D .  T .  Bentley . . .  . . . . .  . .  . . . . . . . . .  . .  . . . . . .  570.245 
g�l�r: tft��'1���'K·I�bt: .�a
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a.p������� .f.�� .�����.I��: �:.�: �70.=6 
Broom atlachment. J. 8. Wllllaml . . . . . . . . . . . . . . . . . .  570,368 IndIcator. 8ee Laundry lilt Indicator. Tank. 8ee Waterln« tank. 
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TelautoKrapb. G. S. TitJany . . . . . . . . . . . . . . . . . .  570.0'12. 570.112 Telephone t ransmit.ter. adjustable. A. Gartner . . . 570.:104 Tbill couplinK. H. Klabr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.131 Tbill coupl inll and antlrattler. combined. P. L�t,.. teke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.100 Thill cross bar. J. Imler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.021 Thrasher. p.a. J. H. Hardner . . . . . . . . . . . . . . . . . . . . . . . .  1i70,282 Tbrasher. pea. J .  F. Rhodes . . . . . . . . . . . . . . . . . . . . . . . . 570.nl ThrsshlDIl machine feeder. J .  W. Livermore . . . . . . 570,251 TbrashiDil mach ine feeder, A. E. Pratt . . . . . . 0 • • • • • 570.336 'I·le. See Metallic tie. '.rIme recorder. workman's, E. G. Watkins . . . . . . . . .  570,241 Tire�. device for repatring pneu matic, L. M. Oe-vOle . . . . . . . . . . .  0 . . . . . . .  0 . . . . . . . .  . . . . . .  . . . . . .  570,]00 Tires. implement for replacimz Inner tubes of pneumatic, W. S. McCutcheon . . . . . . . • . . . . . . • • • .  570,142 ToCtl, combination. F. A. Roseman . . . . . . . . _ . . . . . .  0 _  570,188 Tootb crOWDS, meanM for constructing seamless metal, A. '1'. McMillin . . . . . . . . . . . . . . . . . . . • . . . . . . . .  570,04.4: Toy or puzzle. T. W. Patrick . . . . . . . . . . . . . . . . . . . . . . .  570.047 Track cleaner or current coJlector. W. M. Kob. erts, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . 570.339 Tramway, aerial. J. H. Dickinson . . . . . . . . . .  5iO.386. 570,387 Triszonometrical elUCidator, R. H. Edmiston . . . . . .  570.157 Trimmer guide. �'. J. Freese . . . . . . . . . . . . . . . . . . . . . . . .  570.39? TrolJey, electric railway, W. M. Whiting . . . . . . . . . . 570,078 Trollin� book. A. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  570,344 Truc\[. car. F. H. Klnd t .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570.286 'rruck.. lumber. A. T. Bemis . . . . . . . . . . . . . . . . . . . . . . . 569.992 Tl'uck, weighing. J. N. Brown . . . . . . . . . . . . . . . . . . . . . . .  569.997 Tube. See t.:onduit Lube. Tubes wiLb flbrous material, l ining metal. E. T. Greenfield.. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.Hi5 Tubular fabric, end less. G. C. lloore . . . . . . . . . . . . . . . 570.H7 Tubular fabric. woven. Frowein & Oberstebrlnk . . 570.012 Typesetting appl iance, J ohnson & Low . . . . . . . . . . . .  570,rud TypeWrIter. B. Granvi lle . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.43.1 TypewritinK macb lne. W. V. Faruum . . . . .  570.158. 570.1.;9 Typewriting machine. E. Fitcb . . . . . . . . . . . . . . . . . . . . .  b70.389 

��f::��t��:OWi��bA��·i:e. ���.v�I��"iey: : : : : : : : : : : : :  �fg:m Valve for automatic sprinkler systems. dry pipe, J. T. Hili . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570.018 Valve for lZas engines, d ischarge, W. Burger . . . . . . 570,376 Valve for steerinR apparatus, elevators. etc., A. R. Bol uss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.246 Vehicle brake. C. Snow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.345 

�:tl�I:.�I���:: ��'Y: l';n�inI:�;�I��? : : : : :  :g�g;m: gJ8:ffl Velocipede. 'I'. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 570.015 Veneer dISh machine. A. W. }4'erres . . . . . . . . . . . . . . . . b70,ffi8 Veteri nary smoke injector. Pendergast &; Bueter 570.332 Vise. O. C. & J. Sabourin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.340 Wwzon brake. G. F. Moors . . . . . . . . . . . . . . . . . . . . . . . . . . . 570.138 WBI{on brake. W. Pendley . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.333 Waistband for nether garments, S. B. & F. F. Lewl.. . .  . . . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . . . . . . . . . . . . .  570.317 Wall rack. A. '.r. Demorest . . . . . . . . . . . . . . . . . . . . . . . . . . . 570.384-Wall�. etc., construction of fJupports for, J. Breucbaud. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.370 Wasber. See Coal washer. Washing machine, W. Acberson . . . . . . . . . . . . . . . . . . . .  570.360 Wasb ing machine. Brammer & Kremer . . . . . . . . . . . . 570.152 Wa�bing mach ine. J. W. Sunderland . . . . . . . . . . . . . . .  570,100 W atch hair spring, W. W. UriscOIll . . . . . . . . . . . . . . . . .  570.394 Water coolin .. apparatus. W. J .  LoughrldKe . . . . . . .  570.318 Water beater. H. Haeberlin . . . . . . . . . . . . . . . . . . . . . . . . .  570.128 WaterinK tank. stock. I. J. Hartford . . . . . . . . . . . . . .  570.2i» Waterproof Karment. M. D .  Beacb . . . . . . . . . . . . . . . . .  570,081 Wattmeter. G. Hummel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.019 Wave power. apparatus for utilizing. F. V. Little 570.22H Weigbing machine. �'. H. Richards . . . . . . . 570.291 to 570.299 
570.301 to 670.31» Wei�hing machine feed mechanism, H. E. Smy-ser . . . . . .  , . . .  . . . .  . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  570.109 

We
l�

i
b:rd���.���.� . . �����: . .  ���������: . .  �: . . .  �'. 570,300 Well driJlin" mach ine. H. Kelly . . . . . . . . . . . . . . . . . . . . 570.130 Wheel. :lee Bicycle wheel. Fifth wheel. Windlass. T. W. Hardin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.200 Windmill. H. Clinton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.123 Window cleaner, J. Ruckstinat . . . . . . . . . . . . . . . . . . . . .  570.231 Wmdow screen, A. McCandless . . . . . . . . . . . . . . . . . . . . . 570,32t! \Vire bllrs by electrodeposition, apparatus for producinl<. Forsytb & �'Ietcher . . . . . . . . . . . . . . . . . .  570.125 

Woud. etc .• composit ion of matt�r as substitute for. H. Archbold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  570.361 Woven ball • •  T .  A. Kni .. ht . . . . . . . . . . . . . . . . . . . . . . . . . . .  670.17� W lW��� B��e�����.S.�i.�g . .  �����;�:. ���������'. 569,991 Wrench. See Chain wrench. 

D ESIGNS. 

Axle skein col l ar. J. M. Studeb"ker . . . . . . . . . . . . . . . . .  26,223 Bool<e. G. W. MacKenzie . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.233 Book or album covers, mounting for, W. A. Hol-man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,231 

���.�:·l'W:li=ei,.i.;::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ill;�� Brushes or similar articles, back for, C. D. Grall' . . . 26.216 Button hooks or similar articles, handle for, 'f. W. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.214 Cane or umbrell& handle. A. Rosenstein . . . . . . . . . . . .  26.213 

�f:��lt:���� ��Pj.°[f,:i�.;!.· �rell : : : : : : : . : : : : : : : :  .. : : :  fJ;fi� Fence wirp. rat.chet frame, O. P. Schriver . . . . . . . . . . . 26;.222 H inee. separable, Romunder & Fellman . . . . . . . . . . . .  26,224 Pen. bog, J I .... G I lmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  26,228 Pin tray. C. T. Ro�ers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.217 Puzzle box, H. Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,229 Puzzle box. H. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.230 Roof cap. W. W. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.226 Spoon. P. F.rnbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,212 Strainer box. I. Brindle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.225 UnderJ,(arment, I. Goldberger . . . . . . . . . . . . . . . . . . . . . . . .  26.232 Violin sboulder rest. H. O. Peabody . . . . . . . . . . . . . . . . .  26.220 Voting booth. A. A. Selkirk . . . . . . . . . . . . . . . . . . . . . . . . . .  26.227 

TRAD E M A R K S. 

Ammonia, National Ammonia Company . . • . . . . . . . .  29.049 Beef, prp'gsed corned, A .  H. Atwood Company . . . . .  29,04:2 Butter. Bartram Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.040 Cameras. boxes. plate holders, and packing cases, Scboenfelder & Keble . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.057 Canned food. Alden & Nicholson . . . . . . . . . . . . . . . . . . .  29.0n Capsules of sandalwuod and other oils, Ilelatin. Sharp '" Dohme. of Raltimore City . . . . . . . . . . . . . .  29.018 Cultery and edge tools. Mil ler. �!loss & Scott . . . . . . . 29.059 Eggs. �ubstitute for. French Manufacturing Com-
Gu���{;ewiDii" 'l\;or'est ' (�'it'y ' Chemi'oai 'iium' 'Com� 29,

039 pany. . . . . .  . .  . .  . .  . . .  . .  . . . .  . . .  . .  . .  . .  . .  . . . .  . . . . . . . .  29.045 Lamp chimneys, Tllomas Evans Company . . . . . . . . . .  29,060 Len�es and I("os cases and. all optical IitQods usinJl lenbes. J. ",1. Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.006 LI::Jotypin.z. stereotypinll. aud electrotyping. metals for. J. J. �·roweln . . . . . . . . . . . . . . . . . . . . . . . . . 29.058 

�:;!�a��l���er�:s���{tPn�.mso�u�l��r�gm8g�:. 29,050 

pany. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. . . . .. 29.034 
Powders. salts. and tablets, effervescent, W. L. Kel ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.047 Remedies for rheumatism and all blood diseases, 

H . H.  Hyams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29.014 Remedv for beadache. external. J. B. Gotthelf . . . . 29.043 Rubber, gutta percha and other vulcanizable JiOlms. India. G. A. Alden '" Company . . . . . . . . . .  29.053. 29.054 
Tea. Japan. E. B. Mil lar & Company . . . . . . . . . . . . . . . . 29.038 Ten:ei:i:i����;r�r�� r:;� 1�bG� 1::J3rn�n: 'Wr�tt�� ers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.055 Tir�.�·nc�civ��tWgs�o�n�efta�hb:r �g�������: .���� 29.051 Tires, pneumatic or solid rubber. L. C. Chase & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.052 Tobacco, smoking, American Tobacco com�Ol5, 29,006 Tonic. stimulant. and remedy for nervousness, W. R. Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29.046 Whisky. A. D. Sbaw & Company . . . . . . . . . . . . . . . . . . . . .  29.037 

PRINTS. 
.. Cut No. A .  1 .  . .. I.  E. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 .. Cut No. 567-B. V.", I. E. Palmer . . . . . . . • . . . . . . . . . . . . . .  a.'l .. Cut No. 12 G. V .... I.  E. Palmer . . . . . . . . . . . . . . . . . . . . . . . . 31 

:: 8�� �g: ��Pp:V;·Ei.P;I�:[,jj.;j.: : : : : : : : : : : : : : : : : : : : : : : :  � .. Cut !'Io. R . .. .. .. I. 'E. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . .. 28 " Cut No. 34-S.". I. E. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 .. Harness Leather." A. A. Myers . . . . . . . . . . . . . . . . . . . . . . .  27 

.-\ P l·bu .... t r. B ." , 1')1 tbe specificatIon and drawing of any patent In the foregoing liBt, or any patent In print issued since 1863. wil 1 be fumisbec1 from this office for 
��C��!Spa!�n�r�e:!��3.1e:�� s;:!t�:ht� 

n���:�� n\'����l Broadway. New York. SpeCial rates will be given where a larRe number of copies are desi red at one Ume. 
( � u n n d i n ll 11 11 "' 1 1 1 ",  may now be obtaIned by tile inventol'8 for any of the Inventions named in the fureIwing list. provided they are simple. ala cost of $40 each. If complicated the cost will be a little more. �'or ful l  it,struetlonl ad dJ"esa  Munn c!;. "o . •  !161 Hroadway. liI e "  

\ or.. Utile, forelaD patenta mal &lao be obtaIQe4. 

O RD I N A R Y  RATE,... 

I n fill d e  PUKe, each inse rtion - - 7 .oj cents R l ine  
Bli c k  PUKe. each i n se l · l i o n  .. - - - $ 1 . 0 0  a l ine  

ar-For some classes of Advertisements. Special and 
Higher rates are required. 

'llhe above are charges per agate line-about eiJtht words per line. 11bis notice sbows tbe width of tbe l ine. 
���Be��� �t ��t�iJ'.�erat:��a��f: ti�al, �;a�e�����: ment, as the letter press. Advertisements must be 
��!T�� tg�p���:if��i�� f3��in� :e&:�fs �����UrSday 

foot power 
Screw • • •  

• • •  cuttin, 
Automatic 
Cross feed 

9 and t t - inch Swing. 
New and Origmal Features 

Send for Clltalol[lIe B. Seneca Falls Mfg. Company, 
695 N ater St.,l,!eneca Falls, N. Y 

Our patented steam 
stamp ' wi l l  crush 
ores more economic
ally, cost l ess in 
time and money to 
install .  and less for 
repairs than any 
other mill in exist
ence. Equally well 

.adapted fOiuWP..lio�����o��J':.a�.?de'i.;ors use. 

CAT ES I R O N  WORKS. C H I CACO. 

A WO N D ER F U L  O F F E R  1 ! 

$.t�.'.��M �REE ' at Saratoga " I I 
The l{1eat 583-page subscription bOO�. with hundreds 

of illustrationB. Our sole object in making- this remarkable oft'er, which involves a positive flnancial sacriflce on the part of tbe publisher of WOMAN!S \VORI..n ANn JENNESS MILLER MONTHLY, is to increase our list of new subscrtbers. Everybody knows U Josiah Allen's Wife." Everybody sbould know her 

Size. 8x6 Inches. Thickness. � Inches. Weight. 214 Ibs. 

!�t:�;,���,�i, n 

rA�s�n���'kJg��� written under tbe inspiration 0 f a s u m m e r  season 'mid the world of fashion ut Saratoga the proudest pleasure resort of America, where princes of the old world. with Congressmen. Presidents. Mil lionaIres, R a i l r o a d  Kings and Princes of Commerce of our own great nation. 
t'I)!?r t�:� u t"it';."l daugbters and all the gayest butterflies of fasbion, luxuriate in balmy breezes, d i s p l a y  t h e i r  p e r s o n a l  charms, costly jewels. exquisi le equip-
��:se�r ::�� isn�� fashionable d i s  B ipation. 

.6 Snlll R l l t h n. at Saratogn " is in & vein of strong ' common sense tbat is pure and innocent as the prattle of a child, keeps the reader constantly enjoying .an ever fresb feast of fun Tbis work is is�ued in one volume 
��r1 g::.esp�t����60I�\l!ds���O���:h�n�r����� ���� expressly for this workh profusely Illustrated by �'. Opper. of Puck. and is t e regular subSCription book that sells for $2.50. 

le:e�� �':,n{*ti%�\\'l[<'it}��t ��'::b��nOf:..��St���i�� 
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o
srti:�l:�:r��i���: in this advertisement. Do not use any letter more 

����SJ�:Rsi�.ap�ri���ns��rl�or�ik�b�r�A�bggrl:r:�t meaning. can be used but once. Use any dictionary. Plurals pronouns, nouns, verbs. adverbs, preflxes, suffix-
:sie�?i��iee�g{3��rln��u�llri'!!�;e'\v0�k��h��f f�alht: manuer : In, into, industri,'us. no. not. nut. nuts. du&t. dusts, us. sit, sits. etc. Use these words in your l ist.. The publisher of WOMAN'S WORLD AND JENNESS MILLER MONTHLY will pay 120 in gold to the person able to make the lar/ilest list of words from the Jetters in tbe word Industrious ; $12.00 for the second largest i '10.00 for the third ; IS.OO for the fourth ; 15.00 for the ten next 
Ir:��

st
T��

d
at��e

e
���:�Js 

t�;e t�;��Yf�;: ���t��r:;�� 
g��B�������nef���ha��U��::z��::\�:�;!r:_�t;�rt���:� one hundred and twelve lon� col umns ; edited by Mrs. 
�?�l:h ti�nr�i���J�-V!�elJie���i:t:e� ��d BI���iaA a����: 
���t:�:::�� 

i:�3a���1I:t����tr�te�b':ih�:P ������� Subscription price. ,1.00 per year. �o enter the word contest for one of the prizes, and to receive the book. 
h Samantha at Saratolla," lI'ree. you bave to become a subscriber to tbe Magazine. by sendinJr 11.20 for a year's sublltcriptiou with your list of words (the 20 cents being the actual postage on the book ) .  Tbink of it. one mo .. ment. }�very person sendin/il 'l.m (tbe 20 cents is for 
���t�fJgJ��1�1'bk(jS�n:i flw::c��o��B ���e bVO�t!�� 
mati this remarkable book -act.ual cash sp.lling price 
'2.50-a year's subscription to WOMAN'S WORLD AND JENNJI:SS MILLER MONTHLY. and a cbance to win '20.00 
tn gold. You cannot aft"ord to miss it. It iB the opportunity of your lifetime. Notbinl' approacbing It In value was ever oft"ered. Satisfaction guaranteed in every caBe 
�a��t ����l�:!��'!��. L+':: ����� :ned s:S�r:�sc:;.�c�f successful contestants will be printed in February issue, published in Janu"J.ry. Our publication bas been established nine years. We refer you to any mercanUle agency for our standing. Make your list now. Address 
i>e�t.���::::'k�w�.she •• 905 TempleCourt 8uilding. 

A PIANO 
BANJO 
CORNET 
SAXOPHONE 
CLARIONET 
ORGAN 
BAN D 
ORCH ESTRA 
ORATOR 
PUBLIC READER 
FRENCH TEACHER 
GERrIAN TEACH ER 
SPANISH TEACH ER 
OPERA ARTIST 
rIUSIC HALL SINGER 
ETC. , ETC. , ETC. 

$25. 
DESCRIPTION OF MACHINE.-The above cut represents the Spring Motor Ber

liner Gramophone, entertaining friends in the parlor. Will run three RecordH without 
rewinding ; is of solid construction, and not likely to get out of order ; is thoroughly 
well governed, and will give you better satisfaction than any talking machine at any 
price. The tone is louder and more natural, the Records indestructible, and the whole 
outfit thoroughly satisfactory. This Spring Motor Machine is $25. Two selections 
with each machine. Extra Records 60c. each, $6 per doz. 

We have a hand-machine which is thoroughly regulated so that anybody can turn it 
properly, provided with every equipment necessary, for $15.00. 

We have a smaller hand·machine which is provided with ear·tubes only, and which 
gives very good satisfaetion, at $10.00. 

We guarantee satisfaction or we will l'eturn your money, less express charges, on all 
United States orders. 

Send Money by Registered Letter, Money Order, or New York Draft. Catalogue 
Free. .sold only by � See front page " Scientific American," May 16, 1896. 

'NATIONAL GRAMOPHONE COMPANY, 
894 Broadway, New York City. 

BUy T E L E P H O N E S  WI LL YOU START A LAU N D RY ? 
That Are Good--Not Cheap Things " The Co l u m bia" 

The Richmond. Ky  . •  Telephone Co. tried other ap- M odern Lau ndry 
�;�:f.U&·i";;I�l��r i����\J�st����l'��t 7�t��!.��tg�Vl and _ Machi nery 

Hundreds of simi lar cases may be cited aft'ectin� the Is the Cheapest amt Rest. 
apparatus of nearly all so-called competitors. W- Send jor Catalogu� S. A. 

WESTERN T E L E P H O N E  CONSTRUCT I O N  C O .  
W i l so n

c
t!-r:'������;�� y C o .  

2 5 0  S o u t h  C l i nton Street . Ch icago 
The Largest Manufacturers of Telephones in the U. S. 

NEW IMPROVED 
TAPPINQ MACH I N E  

25.000 holes tapped �er day. Description maIled. 
Mnchi n e r y  a n d  '1' o o l. s .  

B.'nss M a c h i n e  S("rp w liI .  
H ARVEY H U BB E L L .  

875 State Street , 
Bridgeport.  

C o n n .  

THE SUBMERGED PIPE LINE ACROSS t he Wi l l amet.t.p lti ver at Port. land. Oregon.-By �'. Hnd A .  8.  HitfJe. Des(�ri p t i()n of 11 ] ine of 28-inch cabt iron !'ub ll l erued pi pes t"ol'1u ing- port.ion 01' t.he main line const.ructed dur ing 18m� and 1&.U. to tlupply the city of Port_ 

(bt SCitntific }fmtrican 
PUBLICATIONS FOR 1 891. 

The prices of the ditJerent publtcations ln the United States. Canada. and Mexico Ilre as follows : 
RATES BY M A I L .  

Scientific American lweek1Y1. one year, $3.00 Scientific American Supplement (weekly). one year. 5.00 Export Edition of the Sclentillc American (month-ly) in Spanish and En�lIsb. - 3.00 Building Edition of the Scientific American (monthlyl. - _ 2.50 

��SI�;��I��r3i����� fWi�hHl� l i���t·r:t����t:��nStt:rnaed CO M B I N E D  RAT E S  
i n  SCI E�TI FIC Al\1EltlCAN SUPPLEAI ENT, Nos. 1 0 1 9  I n  the United States, Canada, and Mexico. ;���e �t�;R�)nt �rllC;e!?8dC:'��Mrs�ach. '1'0 be had at th is Scientific American and Supplement. - 7.00 

6.00 - - -.--- ------.-- - -- --------- _._ . .  - Scientific American and Building Edition, 

T T k d T b Scientillc American. the Supplement. and Building owers, an . s an U S l Edition. - - • - - - - - - 9.00 
TERMS TO FOREIGN COUNTRIES. 

PATENT SECTIONAL pJb�I'cI��� :�f!��r!�nC����:l.l!sS�"en!�II{oito���can 
ALL I RO N  TOW E RS 

PLAIN 

ALL WOOD TOWERS. 
ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 
Louisiana Red Cypress Tanks 

a Specialty. 

W. E. CALDW E LL CO. ,  
2 1 9  E .  Main Street, 

LOUISVILLE, Ky., U. S. A. 

u. s. Mone!. 

Scientific American (weekly). - - $4.00 
ScientifiC American Supplement (weekly) 6.00 
Building Edition of the Sclentillc Amer-ican (monthly) .  - 3.00 
Export Edition of the Scientilic Amer-ican (monthly) in Spanish and En,,-ilsh. - • - - - - - - 3.00 

English Mone! • 
£ s. d. 
0 16 5 
1 4 8  

0 12 

0 12 

COM BINED RATES TO FOREIGN COU NTRIES. 
ScientifiC American and Supplement. 8.50 1 14 11 
Scientilic American and Building Edi-tion. - - - - _ - - - 6.50 6 9 
�ci��t���e�Z::�f:��ra ����n��c.td�����a� 11.00 2 

ar- P'roportionate Rates for Six Months. 
'1'be above rates include post8.R"e, which we pay. Re.mit. by postal or express money oraer. or draft to order of 

.Il li !li !li  .I.; CO., 361 Broadwa)". N e w  Y ork. 

© 1896 SCIENTIFIC AMERICAN, INC.



NOVEM BER 1 4 . 1 896.] 
Cb� ]I B £ of €I�ctri(ity 

By WM .  H. MEADOWCROFT. 

One volu me, 12mo, doth, 50 cents. Fully 

iIl1l8tl'u te(l .  58th thousand. 

This excellen� primary book has taken 
the first place in elementary scientific 

works. It has received the indorsement 
of Thos. A. Edison. It is for every person 

desiring a knowledge of electricity, and is 

written in simple st);le, so that a child can 

understand the work. It is what its title 

implies, the first flight of steps in eletricity. 

Enth usiastica l l y  I ndorsed by the Press.  

Sent post paid on receipt of price by the 
publishers. 

American Tec h n i cal Book Co. , 

_________________ 4_d __ V_e_8_e_y�S_t_r�e. e��e __ 'v __ y.�0�� 
Direct Coupled Enj<ines and Dynamos for 

M AR I N E  and LOCAL 
LIG HT PLANTS 

Equipment complete and unsurpassed. Electric Motors 
andM�Itl��:� �iicitoo :.n� ��or particulars, address 

BELKNAP MOTOR CO. 

A Boiler Feeder 
For High Pressures 

WORKS AT 1liO TO 260 LBS. STEAM 
as easily as 

OUR STOCK INJECTOR AT 25 TO 150 LBS. 
Ma1/ we teU 1/00 about it 1 

P .: N BEItT H Y  I N J EC T O It CO. ,  
I t t; �eve l l th Street, D ETRO I T, M I C H .  

WIRE Machinery for making WI R E any articles from 
Automatic w!i'i.ea�����nl c�':i.¥:'��8rrrtment Is In 

Macblnery for making sbeet metal goods. 
THE WATERBURY nACHINE CO. , 

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

COlllBI NATION 

StootS and tUrna(�$ 
for H o t  Watet· a u d  H o t  A ir . 

Suitable for houses, stores, single rooms. 
barber shops, baptiloJtries, etc. 

The National Pipe Bend i ng Co. 

1 52 River St., New Haven, Conn. 

The " Knapp " Electric Motor M�{I 

f �� 

.��' , 1 
/ I 

-. �� 

Best at tbe price. Does $ wonderful work. �'1tted 
�;�, ����iI���,�n�� with four inch fan and battery elements to put In tumbler, with fil I I  dl- 1 rect ions. IT' S e n  d stamp I"'" circular oj largfJ1' motors artd other novelties. 

& NOVELTY CO., 45 Warren St. , N. Y 

ROCK DRI LLS 
AIR COMPRESSORS 

S IMPLEST, MOST EFFICIENT and DURABLE. (RAND DR I LL CO.)  
Send I"'" Catalo{1ue. 1 00 Broadway. New York. 

A GOOD THIRG 
An Electric Stove for $4.00 

No • •  ' U I -Po t· l n b l e !-\tove-� incb-
����amJ;�rin���n�i�u��8. 

eJ�te��e tS�r:: to boll an egg, warm the babY'1i!1 milk, make a toddy or any t ot drink. Suitable for 8 physiCian's oftlceb�!�!8��a�k:g�:�! box complete with cord 
rnr.1��a�:�'!;It!g: ��'il wbetber tile lamp sockets are Mdlson. WestIn!l'bouse. or T.-H. 

S/!II'Id J"'" "". and try it. 
WE MAKE THE BEST 

CAR HEATERS. 
American Electric Heating Corporation,  
GENERAL OFFICE : Bave�e���':IJ�:�I�:!: Vork Sears Bui ld ing,  Boston. Monadnock BIdS" CbIClll!o. 

MECHANICAL I! Machinists! 
••• DRA WING W'�..!..!'4::I Pattern Makers, car-

Archit�('tllral Dmw- penters, Steam Engl. 1 Ilp; ; EltlCtri{'ity : Me- neers. Draughtsmen. 
cilu.nlCs; Architecture; Steam Fittel'8. Eleo-Plumhing . Mining ; trieal Workers. Civil 
Civil  Engineering iu. Engineers, Plumbers, 
all Branches ; Steam M i o e r s. Rtiferencea 
Engineering (Loco., Everywhere. Free Oi,-.. Stat' y.  and M!\rine). cular. State Subject 

The Intf'fmlUonnl you wish to &udy. 
Correspondenre ScbooJ� B D4�, 8eranton, P .. 

S ,\ � A RE'l'lI I N D U ST R I A  I. !SCHO O l  .. 
U N [) E R  THE �rtA\tG�I l'ifF� T�E SISTERS 01<' ST. JOSEPH O�' NAZARETH (EPISCOPAL). Industria) traininjii! for girls of g:ood cba.racter to ren-

'rer��r$\}1e�ny8ee���8�g���ton8. 

Headquarters for Buying. SeIlIDlr. and Exchanging Cameras or Lenses Large assortment always on band. Developing, Printing. eu. 
Pb�lgn ·�r�:'t 0:r::,��ry del!C1'lpo 

17" Send 20. stamp I"'" baraain list. Address 
EXCHANGE. 43 Fulton St., NEW YORK 

MAGAZ I N E  CAM ERA. 
S U N ART'S 

" VENI ,  V IO l  V ICI," 
SUNART MAGAZINE, 

SUNART FOLDINGS 
Sen:! for Illustrated Cata

logue-2 cent stamp. 

ALCO VAPOR  LA U N C H  
. Eng ine and Helm C o n t rO l led  from Bow 
Latest Improved and only 12 to I Motor now ready· for tbe market. 18 to 40 ft. Launcbes. 2. 3, 6 at d 7 borse power . 

• -' h .. 
* .  - - ---�-- -

ST U DY � H O M E 
BY OUR EFFICIENT CORRESPONDENCE METHOD, 

E LECTR IC ITY, M ECHAN I CAL � 
D RAWI N G ,  M ECHAN ICS, OR 72-page 
STEAM E N g i N E E R I N g .  Ca�

ue 
INSTITUTE FOR HOME STUDY OF ENGINEERING,  

46·47  Blackstone Bui ld ing, CLEVELAND, OH IO 

LAUBHIN6 CAMERA. IDe. 
The laten IO'futioD In Cam.,... You loot 

tbroUlh the len. and JOW' .tout friend. .-ill look like lirin, .keleton •. JOW' thin frlendl lite Dime 
J(uaeum tat men, honea like girala 
enr11bing appear. AI though 10U were &Dot bel' world. Each Damera oontaild lelllel ill �1 IlDiah.d le&tbenotte cue. 
.t mirth-maker on tbe market; erMtel els of 'port. Catalogue of 1.000 
and lample oau.e,.. 100 • •  8 for tie., It 9Oc. mailed poItp&ld. Apntl 'If&l)ted. ROn t. H. INGERSOLL a. 8R'I ..... JiOpt. 110. U1, 86 Cortl""dt St. , N • •• 

37 1 

LATH E S  
FOR 

C U NSM ITHS, TOOL 
M A K ERS, E X PERI
M ENTA L A N D  R EPA I R  
WORK, ETC. Send I"'" ru .... Catalog. 

,A����!�t!!�
W. F. & I no .  Barnes Co. 

1999 Ruby Street, 
ROCKFORD, ILL. 

The Coburn Patent Trolley Track 

Store Ladders. 
A PAIR OF STAIRS ALL ALONO 

THE LINE OF SHELVES. 

Dr Send lor Book. 
The Coburn Trolley Track Mfg. CO. 

HOLYOKE, MAS!S. 

Bolt Threading, Bolt Head
i ng, and Nut Tapping 

MAC H I N ERY.  
We are tbe leading manufacturers In our line. 

IT S�. 'Z =J':d�r�talogue 
ACME MACHINERY CO. 

t: levelalld, Oblo, V. l"'. A .  

BRASS • LATHES 
and General Line of 
Macblne Shop Tool. 

Hil l Clarke & Co. 
1 60 Oliver St •• Boston. 

16 So. Canal St., Chicago 

Hub Rol ler Bearings 
NO WEAR. NO FRICTION. 

Rolls Accurately Gnlded 
In ParaUel Lines. 

They Save Power, 011 ,  Time. 
Tbey are tbe Best l Try tbem I 

The Ball Bearing Co. 
12 Watson St., Boston, Mass. 

LI bt d fl  b t rd od I . d AMERICAN PATENTS. - AN INTER-t :1c!\ W�k 8P��,::t:. tn::?,o. 't&A��, �Ewl1�. rJ� e8tm� Rod vuluable ' R b l �  8hf )win� the number of ptttenta 

GNuaO IrlCaennteesedd. EllglonDaeer fl<;;.!,H,�t !,eaqpUhitrhaed:3p';,�ol'!�tde .�'!'!.!.t·u !o\ I T V A 'I' I O N W A N  T K J )  by gt'ad uate Mass. Inst. 
M .�". v � "" v' G� ... �� Tecbnology (Dept . Geology) In GeologIcal, Mining or 

�Ial' i n e  V 'lpor KIlII:i lle (: 0 .. J e t'sey t: i U· ,  N . J . Quarry Work. MYRON FULLER, lirockton, lIlll88, 

.n-anted lor the various �u bjects upon which petitions have heeD died from the beuinn inl! down t.o December 3L 1894. Contained In jW.CI K � 'r I "' I O  A M lt H I C A X  Sup
PI�JC�I tr.XT. No. 1 DO'..!. Price 10 cent8. To be had at this office and from al 1 newsdealers • :o�S

�ra��!�d�C!YS���!r!,�!! Colfee. wet Feeds, tlalt. etc. See illustrated artiCle in SCI. AM .. October 24, '96. 15 Years In operation. 17" Sertd J"," 6th 
iUustratffi catalogue. 
l"'. E. WOR lt KLI.,  H a n u l b a l .  M o .  

STEELSTAMPS&DIES FDREVERYPURP SE, 
ST�"'�����: C.H.HANSON, 

A SPECIALTY. .. •• N: 40 CLARK ST. SEND FOR CATALOGUEJt . C H ICAGO. 
Q U E E N 'S N E W  

A U TO M AT I C  LAMP. 
Its Six POints of Superiority : 

1. It keeps In focus constantly. 
�: M���t��o���;��:J���rp It regulate. i. The full crater 
�b';,°J�r:gn_l�inr:O';.�"la¥�: adjW!tments are all ,)utside. Fr' SendJ"," circttlar to 

Q UEEN & CO •• I nc. 1011 Cbestnut St., Pblladelpbla 

MODE LS 0.. E X P E R I M E N TA L WO R K 
(,J. *- GATA L O G U ts � � . , F R E E � W I'I� GEAR S UNION �OO'Ei:Wo'RKS CH I CAGO 

THE FISHER 
Patent Steam Pump Gove rnors 

For Steam Pumps Working under Pressure and tbe 
F I S H E R  PA T E NT GRAV ITY GOVE R N O RS �'or Steam Pumps Hlling elevated open tanks, are the m�������t:n���::'le devices 

In : ! > l  Cl ;\; G  .Q.\ I ,VE�. Jr Send for Circulars and testimonials. 
I<' I ,... H K I{ G O V K IO , O I( t:0 . .  201 8 .  1st A venue. Marsballtown, Icwa. 

N I C K E L  AND 
Electro- Plati ng 

Apparatus aud Material. 
THE 
& VanWinkle 
Co., 

Newark. N. J .  
136 Liberty St., N .  Y. 
3Ii & 37 S. Canal St., CblC&lI'o. 

�'- @00,-brighl ",elaCsur� 

R ...-� ra..:es. �1adllnery, .J& ,Jt  
�. Too!s. ctc.,absol utely

! . p r e v e n t e d  by u s i n g  
'- MANNOCITI N •. f.MlORSEP BY LC .. DtOWl ""''''L\ 

=-.:" 5aUl:.'tM. 25C.�"" Qtto Goet.,?c. Jl() Broad St .. r\ew York 

bPs!! �s,Ul!f� ers, etc. or let your boy combine business with amusement and 
��I�td��e�u��ngr youth ·and great aid to business men. A full line of band and selfInking printing presses type and all printing 8upplle8. Write for catalogue. J. F. W. 
�t't:�t,�itiWm��"" 

I CE ilI A t: H I N  Jo:!S. C o  .. lIso Engllle'!l. B ... ·w",·., 
Rnd B o U l t, ,·s' Machi n e ry . '.l'HE VILTER MFG. Co., 89!l Clinton Street, Milwaukee, Wis. 

i��W':a'e ITY PE W H EILL8.NODELI L[XPERIMENTAL WO"K.IMALL.at11lElt'f 
NDYELTIU • ETC. "E.W 1D .TEtelL .aRKI laG "" ... U a! ".'1. 

$5000 We olfercasb for simple Ideas, patented or not. Send 10 cents, to cover post.age and expense, and we will send plan and particulars. 
H. H .  F ltA I\ K I. I N  M F G .  CII  . . !S )' I'aeuse, N . Y .  

VOL�EY W. M A SON &, CO. 
f'RICTION PULLEYS, CLUTCHES, ana ELEV ATOns 

I'R O V  I U R N C E. It. I. 

D I XON 'S  69 1 saves wear of chain, pre-
vents rust and inpreases 

CYC LE C H AI N ease, speed and comfort. 

gRAPH ITE 
ar- It will  pay you to 

send 10 cents for sample. 

lOS. DIXON CRUCIBLE CO.. I ERSEY CITY, N. I .  �. !t�!!!tel�Iir:!!US��I� 
, . proved automat c copying machine. 

\ � IT Send f"'" iUUBtraua circular. 
• r ( A. J O Il i\  H. A N U EIt S O N ,  

• 91 0 llioundllock, t: H ICAGO. 

V8u U S E  G R I N DSTO NES ? 
If so, we can supply you. All sizes ''' n l l l l t �d Bnd 11 1 1 1 11 0 1 1 1 1 1 '- . 1 .  always kept tn stock. R9member, we make a • peclaityof selecting stones for all spe. clal Plll'JlO8es. IT Ask I"'" catalogue 
Til ... C I . Jo: V .: I. A l'I U  �TCl l'I Jo:  C ' O .  

2d Floor. Wilshire. Cleveland. O. 

THE OBER LATHES a For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au .. 
ger, �'lIe, Knife and Cblsel Han
dles, Wblllletrees, Yokes, Spokes, 
Porcb Spindles, Stair Balusters 

�� Table and Cbair Legs and otbe': 
:::-=- :::- Irregular work. 
.-:::::� � Patented. IT Sendl"'" Circular A. 

Tbe O b e r  I.atbe Co., t:hnarin Fal ls, 0.,  U .8.A. 
ACETYLENE APPARATUS.-ACETY- . 
lene Dumber ot the 8Cl KXTI F ' C  A ld KllICA N S U PPLKMENT, �escr ibinll_ WIth ful l  i l l ustrations. the ruo�t recent. SImple. or home made and commercial apparatus for a-eneratlnt( acenlene on the IHTlle and smu. 1 I  Reade 'J'he a-us 88 made for and used by the mlcroscopiat and student ;  its use In  the mutlic lantern. 'l'he new tt"'rench table lamp makin� its own acetylene. Contained in i'CIENTI F!C  AM KUICA N SUPPLEMENT, No. I U d '  Price 1 0  cents. 'l'u be had at office. • 

PROG RESS OF INVENTIONS 
FOR FIFTY YEARS. 

Tbe most complete, up-ta-date. library of Information 
and carefully summarized ju<tRment on tbls compre
benslve subject ever publlsbed Is to be found In tbe 
FIFTIETH ANNIVERSARY N UMBER 

OF THE SCIENTI FIC AMERICAN 

Seventy large pages. equal to an ordinary book of 300 
pages. and full of bandsome Illustrations. for 2b cents. 
Among tbe subjects treated are : 
Pbonograpby, 'I'be Sewing Macbine, 
Pbotograpby, Bicycles, 
'I'elescopes. Tbe Locomotive . 
Tbe Telepbone, Iron and Steel, 
Electric Engineering, PhysiCS and Cbemlstry, 
Progress of Printing, Ballroads and Bridges, 
Our New Navy, Our 'rextUe Industrles, 
American Sblpbulldlng, Agricultural Macblnery. 
Ocean Steamers, Etc .. etc., etc. 

Prof. R. H. Tburston writes as fol lows : .. Referring 
to your Flftletb Anniversary number wblcb I bave only 
now been able to read wlt.b any care, 1 desire to tbank 
you as a reader wbo bas profited by your work for 
nearly the full balf century for tbls, wblcb I regard as 
tbe most remarkable and creditable work of Its kind I 
have ever seel1." 

Among tbe notable Illustrations are two large plates 
of U Men of Progress " and U Distinguished Inventors," 
alfordlng excellent likenesses of tbe world's most fnm
OU8 lDventors. 

A copy of tbe Anniversary Number will be forwarded 
by mall ou receipt of 26 cents, by 

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

© 1896 SCIENTIFIC AMERICAN, INC.
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�"vertigement.e.. 
O lt D I N A RY RATES. 

I n si d e  Pa&,e. en cb I n sertion • •  '7 �  cents a l i n e  
/l n c k l'll &,e. e a e h  I n sertion • • • •  81 .00 a I w e  

or For B<>mt class.. of Advtrtisements, Special and 
Hi{Jher rates are req""red. 

The above are cbarRes per agate line-about eight 
word. per line. Tbls notice .bow. tbe wldtb of tbe line. 
lI.!ld is set in I.I.gste type. Engravings may head adver
tisements at the same rate per agate line. by measure ... 
ruent. 88 tbe letter pre... Advertisements must be 
receiVed at Publication 01llCl! ... early 88 Tbnnday 
morning to appear In the following week's Issue. 

(ribUnt • Bi(yclt 
Tested and True. 

The Ell.l e.l R u n n l n &'  Wheel I n  the World. 
or Send for Catalogue. 

THE BLACK MFG.  C O . ,  ERIE,  PA. r;�11IAllIL (}H'BESLYt\{b 
"P"�IAMPI�"lIANGLEiI�icasQJI. 
;r�" '114 I,SIDES=IJ's-A 

Nickel Silver 
Watches, ... 

We are casing all sizes of movements in this 
new metal. It takes a better finish and is more 
enduring than sterling. 

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

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

New specialties have been added. 
Our '97 Model 

Trump Cyclometer, 
the JO,OOO mile wheel recorder, 

are all shown in our new catalogues, which 
will be sent to a1l. 

The Waterbury Watch Co. 

THE • • •  

CHARTER 

WATERBURY, CONN. 

GASOLI NE  ENGINE  
is  used for al most every 
purpose power is appl ied �������� to u nder the sun ,  and i s  
unequaled .  

Ful1 particular. b y  addre • •  lng 
CHARTER GAS ENGINE CO. 

j \ : \ { I 
L 

-
�""",="",,=,.!� Box 1 48,  Sterl ing,  I I I .  

. -�----'-.. ---.. --.. -- ; 

The 
American 
Bell  Telephone 
Company, t 

125 Milk Street, 
Boston, Mass. 

This Com pan y own s Letters· 

Patent N o. 463, 5 6 9 ,  granted 

to E m i le Berli n e r  N ovem

ber 1 7 , 1 89 1 ,  for a combi ned 

Telegraph a n d  Telephn ne, 

covering all forms of 

M icrophone Transmitters 

or contact Telephones. 

� 

I 
f ! 

i 
{ 

�--"-"--'---------"-' 

J tieutiiit !tutricau. 
LOGIC A N D  TYPEWRITERS 

HAVE NO CONNECTION ! !  
But they have. Logic is the statement of such facts that 

a certain conclusion surely follows. 

• • •  O U R FACT S • • •  

1 st. The SCI ENTIFIC AMERICAN, in an edi
torial discussion, says (issue June 8, 1�1l6), , .  It 
Is obvious that where the entire writing can be 
seen, as in the Daugherty Visible, great facil
ity in executing tabular or specially spaced 
work is given." 

2d. The judges (admittedly the best of any In
ternational Exhibition) gave an 

ATLANTA GOLD MEDAL to the I I  DAUGHERTY VISIBLE." 
ad. Our Machine i s  $76.00. 

YOUR CONCLUSION : With such indorsement, this machine demands further examination, 

17" A Catalogue will teU 1/00 aU about it. 

THE DAUGHERTY TY P EW RITER CO. ,  

The Chicago Gas & Gasol ine Engine 
T b e  simplest gas and g88o\lne 

enp;ine on the market. Has no 
equal for absolute, steady .peed 

and durability. It Is a dwarf 
in size and a Samson in 
.trengtb. Catalogue .... t on 
application. 

MANUFACTURED BY 
J .  J . N O It lll A N  00 . . 

48 .. A" Soutb Clinton St., 
OHICAGO, ILL. 

4UTOMOBILE C A R R I A G E S :  THE 
Pari@.Bordeaux4Paris Race of.-Brief account of the 
Performance of t.he veh icles that obtained the prtzes in 
t be comoetitlon insti tuted by the Petit .Journnl. With 
9 i J \ustratibns. Contamed in SCIENTIFIC AMERICA N 
SUPPLEMENT. No. J 0�3. Price 10 cents. '1'0 be bad at 
thitIJ office and from al l  newsdeal ers. 

AN INVIGORATING BATH 
i� the best preservative of h ealtb, and the 
best batb of al1 for tbls purpcse Is the 

I M PROVED H O M E  TURKO - RU SSIAN 
FO LDING BATH CABINET. 

Portable-can be used In any room. 
��X s

�::Fuin';,'t°t!"a�:l.
g

,§':ir::'���';;"��� 
rheumatism and colds. Insures a 
clear complexion. Prevents obesity. 

JY" Send for descriPtive circula,.. 
t 2 t White Street, New York City. 

D u rable-Easily App l ied .  
Tbls roofinjl[ I. manufactured 

from natural Trinidad a&phalt 
material •• and will not dry up 
and become brittle under ex
posure to tbe weather as coaI
tar roollnlZ. do. rr Send 1M 

�ft��rr�::� '::'� ��'i:'1�o 
W A Il R t: N  C H E,ll l C A I, &. llI F H .  (;41 . .  
Sii F ll i ton Street. 

N e w  Y ork. U .  S .  A .  

Box 1 260 H ,  Pittsbu rg, Pa. 
T b i s  be

��'i.-:
ln�e

8
��:!;lh�

r Hor.e 
W E U !'i'l'ER � actual horse power 

GAS E NGINE 
for '" t ;) 0 .  les. 10% discount for cash. 
�?��s���;:ii���

n
,':.,:!l>�'J'I�r.; o�

u
l!iJ 

[ berefore we can make the 
£

rice. Box-

�a��
r
f��lf':'i,�tG:''i:���. 0 pounds. 

w- Write for Special Catalogue. 
W E BSTER M ' F ' G  C O . ,  

1074 West 15th Street, CHICAGO. 
DAM O N - PEETS CO . , 44 Beekman St. , N. Y.  

ar e  tbe Enstern Agents for tbe 
WEBSTER GAS AND GASOLE N E  E N G I N ES 

They ke
�:;�rl��� 

In �kC:::?�,"��.':. tbem In 

E D C E TOO L S-."'� 
are often nearly ruined by using a grlnd
.tone not adapted to tbe work. Our 
quarries produce a large variety of grit. 

'- . 
suitable for grinding any tool. w- Mall Wt Bend 1/00 0"". Catalogue, which wiU give 1/O'U .<>me tnformation 1 " . 

H R A FTON STO N E  COMPA N Y. . '  

No. SU River Street. Gra fton. Ohio . 

J E SS O P'S  S T E E LTHB\�\RY 
F O R  T O O � S , S AW S  E T C 

W'!! J E S S O P  & S O N S  L' �  91 J O H N  ST N E W  Y O R K  

Pick Them Out ! 
An illustrated list of every known instru

ment used mechanics, each fully described, 
comprises " A BOOK OF TOOLS." 

A 
I. 

A copy of this book sent. postpaId. to any addre.s on 
receipt of 25 cents In .tamp •.  

CRAS. A. STRELINGER & CO. 
Address Box t 211l, Adv. Dept. DETROIT. M I C H .  
HALF A CENTURY m" CYCLE8.-AN 
intere8tinll h istory of the cyc le from U s  oriflin ap to the 
present time. 'j'he first crank .. dri ven bicycle. '.rhe 
. �  bone-shaker " and its succest!lors. The tricycle. The 
modern wheel.  Cycle b ll i l d i n ll  a science. POints of 1m .. 
prn " ement. ''' h e  pneu mat i c  t i re. A hand and foot r:vcle. 
Wltb 9 illustration.. Contained In SCIENTIFIC AM ERI
CAN SUPPLEMENT, No. I II I � . Price 10 cent.. To be 
bad at tbl. office and from all ne .... dealers. 

HAND FORGED RAZOR STEEL ' We send out no " drummers," but depend upon direct mall 
• trade ... I,b consumers. Tbl. pattern we call " O u r  M a st".·· piece." It Is tbe be.t knife that can be made. Blade. are bigbest grade of razor steel. file tested. warranted. 

.. ���������:':" g�7it
h���

, 
... elghll 2 ounces, S blade •. 
Prlre . ... Itb ebony bandle. el.25 ; Ivory, Jl.fiO ; cbolcest 
��a�J � p,mt.,<l;..". Send 
�� �t'i:o':�J'sJ�

u
L.�:51 

MAH ER " GROSH CO.  
40 A Sneer, Toledo. O. 

PHOTOGRAPHIC 
SIMPLICITY 

Is embodied in the Pocket Kodak. 
EASTMAN KODAK. CO. 

BooRlet /Y'te at agencies 
or by mat:!, Rochester, N. Y. 

P R I E S T M A N  SAfETY O I L  E NG I N E  
"A thoroughlll .ucces.ful comfh.rcial En

gine using a Safe OiI."-Franl<Ub In.tltute 
No Extra Insurance, .N o  

�e�f!'t,i�O s�f:; NrFcg,':,"�\�'!.t 
and Convenient. Chosen by 
Nine GoverI!ments. Used for 
nearly every purpose. 
P R I E S T M A N  & CO . • l ncorp'd , 
� 3 0  H o u r s "  U l dl[. . I'H I LA UE I.PHIA, I'A . 

At � P · BtCVCIIM, W�tebe. GUD', Buggie. H:lrnell, SPwtDg llacblDH OrgsDI. PlnDO' SIIJ_,Toot. rl Go Seal. or IlU v'lrietiu "lid toou other artiel" U Lttta «Tel CBIC.6.GO Sc.A.n (;0 . Chu�:lgo 11 1 .  

• •  T H E · • 

17" E!'iTA JJ L I !'i H E II l S4 � .  
T h e  M ost Popular SCient ific Paper i n  the World 

O n l y  5 3 .0U II V e il  .. , I n c l n d l n &"  1' 08tll&"e. 

W e ek I Y  •• Ii� N n lllbe ... n Y e n  ...  
Thlo "' I d e l y  c l .. c n l n l e d  and .plendldly lIIu.trated 

papel' I. publlsbed weekly. Every number contain. slx
l een pages of useful Information and a larlZe number of 
original enjZ'ravinlls of new inventions and discoveries, 
representiDJ[ EngineenDQ' Works, St.eam Machinery, 
New Inventions, NoveltIes in MechaniC!', Manufactures, 
Cheml.try. F.lectrlclty.Teleilraphy. Photograp b y, ,\rchl
tecture, Agriculture. Horticulture, Natural History, 
etc. Complete \1st of Patent. eacb week. 

'r e l'III M of !"Ii u b !ilC I· i tl i i o ll . - One copy of the SCIEN
TIFIC AM ERICAN will be .ent for on' 1/ear -52 nwuhers
postage prepaid. to any subscriber In the United States. 
Canada, or Mexico, on receipt of 'l' I"'ee 1I " l I n .·s by 
the publishers ; six montbs, el.50 ; three montb., '1.00. 

C I II b •. - Special rates for several name., and to Po.t
masters. Write for particulars. 

Tbe safe.t way to remit I. by Postal Order, Draft, or 
Expre.s Money Order. Money carefully placed Inside 
of envelopes, seourely sealed, and correctly addrel!sed, 
.eldom I/oe. a.tray, but Is at tbe sender's risk. Address 
all .. itter. and make all orders. drafts. etc.; payable to 

lll U N N  & UO .. a li I  /I ,.." .. h .. .. )·. X e w  V o ,·k. 

--tt--

Jdtntitit �mtritan Juppltmtnt 
This is a .eparate and distinct publication from THE 

ISCiENTI.I!IC AM ERICA � ,  but is uniform tberewltb In 
size. every number containinll sixteen largE" pages full 
of engravings, many of wnicb are taken from foreiaD 
papers an� accompanied wltb translated d ... crlption •• 
TB E 8caNTIFIC AM ERICAN SUPPLEM I!:NT I. published 
weekly. snd tncludes a very wide range of contents. It 
pre.el!t!t t� most. reeen&- paJMW& b,y eminent writers in 
a1 1 th e principal departments of Science and the Useful 
Art.!, embracing Biology, Geology. Mineralogy, �at.ural 
History. Geograpby Archreoloay. Astronomy, Cbemis-
try, ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway En"ineerl og, MlninlZ, Sblp Building. 
Yarinp. Engineering, Photograph y,  Technology. Manu
facturing Industries, Sanitary Engineerill$Z', AllI'iculture, 
HortIculture, Domestic Economy. Riograpby. Medicine. 
etc. A va.t amount of fresb and valuable Information 
obtainable ;n no otber publication. 

The 7IIOBt important Engineeri1ll,/ Works. Mechanl.m .. 
and Manufactures at bome and abroad are Illustrated 
and described in the SUPPLEM ENT. 

Price for the SUPPLI!:M "NT. for tbe United Sl ate •• 
t 'anada, and Mexico. $5.00 a year ; or one copy of the 
SCIENTIFIC A M ERICA N and one copy of tbe SUPPLE
M E NT. bot.h mailed for one year to one addre.s for '7.00. 
Slnjl[le copies, 10 cents. A dd .-ess and remit by po.tal 
order, express money order, or check, 

llI U !\ N  & (;0 •• 3 6 1  /I .. o ll d way. N ew Yo,·k. 

--tt--

'!1ni1 (l ing �(liti Olt. 
TB E  S"'''NTIFIC AM ERICAN BUILDING EDI TION I • 

Isoued monthly. '2.50 a year. SllII!le cople •• 25 cents. 
ThirlY· two large quarto Plll'es. forming a large and 
"plendld Jll82azine of Architecture. rlcb ly adorned with 
elegant pi.ltes and Jtber tine engravings ; illustrating the 
most interesting exampi es ot modern Architectural 
Construction and al lIed subjects. 

A special feature is the presentation in each number 
of a variety ot the lllt-est and best plans for private resl· 
denceE'. city and couJ;ltry, including tbose of very mod· 
erate cost 8.B welJ as the more expensive. DrawinRs in 
perspective and In rolor are given. tOllether with Floor 
Plans, Descriptions, Locations, Estimated Cost, etc. 

The elegance and �beapness of this magnificent work 
have won for it the J .nl'�e8t  (; i l'c n J ati ol l  of an, 
Arcbitectural publication in tbe world. Sold by all 
newsdealers. ,2.50 a year. Remit to 

lll U N N  & UO . . 3 6 1  B l·o llliway. New Y ork. 

--*--

�IVOtt �tlitiO'lt 
of tbe SCIENTIFIC AMERICAN, with wblcb is Incor
porated .. LA AM ERICA C I ENTIFICA E INDUSTRIAL." 
or Spanlsb edltiou of tbe SCIENTI FIC AMERICAN Is pub
Iisbed montbly. and is uniform in size and typograpby 
witb tbe SCI /cNTIF IC  AMERIOA N .  Every number con
tain. about 50 pages, profusely ilIu.trated It Is tbe finest 
scientific. industrial export paper published. It circu
late. tbrOlljl[hout Cub ... tbe West Indies, Mexico. Cen
tral and Soutb Ameri.a, Spain and Spanish pos.e.sions 
-wherever the SlJanisn language IS spoken. THE :SCI
ENTI F I C· AMERICAN EX PORT EDITION bas a large 
guaranteed circulation In all commercial places through
out tile world. $3.00 a year, postpaId, to any part of tbe 
world. Single copies. 25 cents. 

or Manufacturers and other. who desire to secure 
foreign trade may bave large and handsomely displayed 
announcement. publi.bed In tbl. edition at B very 
moderate co.t. Rate. upon application. 

ilI UN" & CO •• P u b l l eben, 
361 Broadway. N ew York. 

PRINTING INKS 
Tbe SCIENTIFIC A MI!:RICAN Is printed "Itb CHAS. 

ENEU JOHNSON &; CO.'S INK, Tentb and Lombard 
8t .. , Pblladelphla, and 47 Boae St., opp. Dnane, Ne ... York 

© 1896 SCIENTIFIC AMERICAN, INC.




