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THE NEW YORK STATE CANALS BLUNDER. 

The matter of the New YOI'k State canals improve
ment furnishes the latest evidence of the incredible loose� 
ness which too freq uent Iy marks the construction of our 
public works. '1'he slipshod manner in which the first 
estimates were made, the read iness with which the 
cOlllmittee, with the most m eager, and, on the face of 
it, unreliable, data to go u pon, passed the estimates, 
and the amateurish defense now set up by the Stat.� 
engineer in h i s  attelllPt to explain why that estimate 
of $9,000,000 l1Iust now be raised. to $16,000;000, consti
tute a chapter in  the history of public works which 
would be discreditable if it related m erely to the 
building of a country bri dge or the laying of a length of 
village sidewalk. 

The plan of improvement for which a sum of 
$9,000,000 was voted in 1895 i ncluded the deepening of 
the canals throughout their entire length of 454 miles 
and the lengthening of the locks throughout the sys
tem. These were straightforward engi neeri ng works 
of a ki n d which has often been executed before; 
it entailed no untried problems; the nature of the 
grou n d  was ascertain able, and the general data was of 
a kind which should h ave enabled a closdy approxi
mate esti mate of cost to be mad'tl. In his published 
statement explaining the enormous i ncrease of $7,000, -
000 in t h e  estimated cost, the engineer gives as one 
reason the fact that deepening the canal has caused the 
old walls in many places to slip into the canal. The 
pub l ic will ask how these walls could be expected to do 
anyt.h ing less when the dredge, in deepening the canal, 
dug away their foundations. It is further explained 
that it was found to be impossible to use the material 
dug out of the canal for raising the embankments, as at 
first contemplated, and that suitable material had to be 
excavated elsewhere, thus entai ling a double amount 
of excavation. 

To an engineer this explanation is even less satis
factory than the last; for, surely, if there was anyone 
thing more than another that was ascertai n able from 
the records, it  was the nature of the material lllet with 
in the first construction an d subsequent maintenance 
of the canal. 

• ••• • 
WHY ARE AMERICAN FASTER THAN ENGLISH 

LOCOMOTIVES? 

The persistent discrediting by The Engineer, of Lon
don, of the records attributed to American locomo
tives has at last given way in  the face of testimony 
so reliable as to establish the accuracy of these records 
beyond a possibility of doubt. The offending parties 
in the present instance were the officialR of the Atlan
tic City Railroad, who had dared to assert that they 
were running a regular scheduled train at a s peed of 
sixty miles an hour, and keeping well within t.he sche
dule at that. 

In the midst of a voluminous correspondence, most 
of w hi!lh proved on Ii. priori ground that snch perform
ance was �impl y impossi ble, t.here appeared a letter 
from MI'. Clement E. Stretton, an English authority on 
locomotive matters, stating that a );ear or t wo pre
viously he had himself taken the very greatest precau
tions in timing a train on this particular road, and 
that speeds equal to and exceeding those under dis
cussion had been accomplished. Thereu pon The En
gineer announced, editorial ly, that the time had come, 
at least as far as that journal was concern ed, to admit 
that American locomotives were undoubted ly faster 
than English locomotives, and correspondence was in
vited to discuss the causes of the difference. For some 
weeks past a vast number of letters has been pub
lished, some of which per�isted in casting doub t  on 
the correctness of the records, while others attributed 
the difference to construction of track and rolling 
stock, and a small minority, consisting mainly of those 
who had visited America and seen our locomotives at 
work, traced the superior power and speed of our 
locomoti vet! to the proper causes. 

Undoubtedly the fundamental difference b etween 
the two national types lies in the boiler capacity, the 
American boiler having from fifty to seventy per cent 
Illore heating surface and steam-raising capacity than 
the E n glish boiler. Next in i m portance is the larger 
area of the steam ports in our engines, enabling them 
to receive and discharge the steam freely when running 
at high speed; and lastly, there is the smaller diameter 
of the American driving wheels, giving a larger t.rac
tive effort. and a higher piston speed with its consequent 
incr�ase of the indicated horse power. If the loads 
hauled, the grades, the weather and all other modify
i n g  circulllstances are the same, the speed of two trains 
will  vary liS the indicated horse power, and the indi
cated horse power will vary as the piston pressure and 
the piston velocity. Good results at the piston can be 
maintained by providing free passages between It boiler 
which can furnish ample supplies of steam and the 
back of the piston, and an inst.ant release of the steam 
from the front of piston . High piston speed can be 
secured by keeping down the size of the driving wheels. 

Now all of these conditions are provided in the 
typical American locomotive. The boiler power is 
liberal, extravagantly so, j udged by European methods; 
the steam passages are large, and the piston speed is 
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high. On the other hand, the boiler power of the Eng
lish engine is relatively lim ited; the steam passages 
are cramped and the driving wheels are large, giving a 
low piston speed. Hence it follows, as naturally as the 
day follows the night, that the American locomotive 
can haul bigger loads or haul its loads faster than those 
of the English type. Whether it can do the work more 
economically is another question . The advantage on 
this score would probably lie with the English engine, 
which is known to be a proverbially light coal burner. 

.. I ••• 
THE ARCH IN STEEL BRIDGE CONSTRUCTION. 

The suspension and the cantilever systems of bridge 
construction have heretofore been preferred in build
ing the largest bridges, or rather the bridges of l'mg
est single span. For lengths below five or six h u n
dred feet the simple end-supported truss an d the 
arch h ave been chosen to span the rivers or ravines, 
but when the proposed structure has exceeded that 
length, engineers have preferred to adopt the suspen
sion or cantilever structure. The popularity of the 
latter forms is due to the fact that erection can be car
ried out without th e use of falsework or scaffolding, 
which is not only costly, but in many cases is pro
hibited by the natural feat ures of the site. 

Of the four forms of bridge-t.he tru8>', the arch, the 
suspension and the cantilever-the arch, if artistically 
designed, is perhaps the ·most beautiful; moreover, 
where it is possible to erect it by the cantilever or over
hang system, it is, for the longer spans, the most eco
nomical. This is due to the fact that it is self-contained 
an d does not, like the other forms, require shore arms 
or anchorages to cou nt.erbalance the weight or resist the 
pull of the central ri ver span. At the time when the 
plans for the great l,710-foot cantilevers of the Forth 
Bridge were published, JUl'. Max Am Ende presented an 
alternative plan for a bridge with steel arches carrying 
a suspended fioor, and showed that it could be erected 
for less cost than the cantilever design of Mr. Baker or 
any design for a suspension bridge. A similar compar
ison was made by the same engineer when the plans of 
the proposed Nort.h River Bridge were published, arHl 
a si milar economy was shown in favor of the arch de
sign. It was proposed to build out the trussed arches 
by overhang, tyi ng them back by steel cables to tem- ' 
porary anchorages on shore. 'Vhether or not the cal
culations of s�rength , stability and cost were sou nd, it 
is certain that, once erected, an arch of this magnitude 
would have an imposing appearance and a beauty 
which co uld not be surpassed by either of the other 
systems of construction. 

What will be by far the largest steel arch, or arch of 
any kind, ever constructed is now being built across 
the Niagara Gorge on the >,ite of t h e  upper suspension 
bridge. At this point the cliffs are 1,268 feet apart, and 
840 feet of this opening is to be spanned by a handsome 
trussed steel arch; What a great ad vance t.his is 
upon previous construction may be j udged from com
pari SOl} with the new railroad arch a couple of miles 
down the ri ver, which was recently completed for the 
Grand Trun k Railroad. This has a span of 550 feet 
and is only surpassed by the Louis I bridge at Oporto, 
Portugal, which measures 566 feet in the clear. The deck 
of the struct.ure will  be 50 feet wide and will provid e 
room for two trolley tracks, two driveways and raised 
walks for foot passengers. 

The site will be advantageous for construction as the 
cliffs on either side will afford good anchorage for the 
two halves of the arch d uring the time t hey are being 
built out to a connection at the center of the gorge. 

• •• 1 • 
ELECTRIC TRACTION ON THE NEW YORK ELEVATED 

ROApS. 

The Rapid Transit COlIlmission has charge of the in
terests of the people of New York, and in furtherance 
of its efforts to secure improved transit facilities it has 
extended a standing invitation to the Manhattan Rail
way Company to submit a plan for the extension and i m
provement of the elevated roads in this city. The in
vitation of the citizens' commission has been steadily 
ignored b y  the company. Only at such times as there 
seemed to be allY likelihood of a tunnel road being built 
has the com pany h ad anything to say, and then it has 
been voluble in its expressed intention to extend and 
improve its system. We heard many promises of this 
kind when the first rapid transit tunnel scheme was 
under review by the Appellate Justices; and now that 
the Metropolitan Street Rail way Company-the most 
powerful rival of the ele \'ated roads-has been talk
ing of buildin g  the t unnel, the Manhattan interests 
have" authorized " a " statem ent " of the great change 
they are preparing to make on th�ir system . 

The public wil l  j udge for itself of the probability of 
these costly improvements being IlIade except under 
the spur of absolute necessity. Ac('ol'ding to the au
thorized statement of Mr. Gould, the system is to be 
electrically equipped, the present steam locomoti ves 
being replaced , either by electric locomoti ves, or by a 
system silll i lar to that on the Chicago elevated roads, in 
which motors are applied to each car of the trains. If 
the ('hange should be made, it will constitute by far 
the largest electdcal equipment in existence. In 
every twenty-four hours as many as 3,500 trains are 
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dispatched over the various lines and this calls for the 
constant service of 330 locomotives of from 200 to 250 
horse power each. If this be the case it would require 
from 75,000 to 100,000 horse power to operate the whole 
system successfully. That the change would greatly in: ' 
prove the system cannot be doubted. Electric traction 
wou ld not only be more cleanly and less noisy, but 
there would be a great acceleration ill the speed due to 
the more rapid starting power of the elect.ric motor. 
At the same ti me it is certain that even this improve
ment would merely enable the elevated roads to give 
reasonable accommollations to their present patrons
it would leave untouched the great problem of how to 
handle the passengers who wish to get quickly and 
without a stop from the lower city to the upper dis-
tricts. 

• ••• • 

SUGGESTIONS FOR LABELS AND TRADE MARKS 

IN CHINA. 

In a report recently published from United States 
Consul Samuel L, Gracey, of Fuchau, China, he sayll : 
On the above subject com mercial missions must bring 
large results to nations who take intelligent methods 
to allcertain the needs of the world's markets and ad
just their manufactures to the demands of distant peo
ples. The associated chambers of commerce of Eng
land sent out an expedition which submitted to its 
promoters matter!! of interest which may prove to be 
of the greatest importance to English trade. In order 
that the United States may enlarge foreign trade, it is 
of the first importance that its manufacturers should 
know not only what suits American tastes and preju
dices, b ut what other people like and will have, and 
how to prepare and deliver such goods. The establish
ment of a commercial museum in Philadelphia and the 
projecting of another in  San Francisco is the first orga
nized effort of the United States business men to sup
ply needful information and illustrations of the world's 
products and demands. One of the most valuable 
uses of such museums is the exhibition of samples of 
the kinds of goods used in  'foreign lands and i l lustra
tions of the methods of preparing and putting up such 
goods as command the favor of the purchasers. 

A writer in a recent n umber of an English commercial 
paper says : "Closely allied to the previous grounds of 
the success of foreign producers is the question of pack
ing, as to which there is a general consensus of opinion 
that our (England's) foreign competitors, and in par
ticular perhaps the United States, take much more 
trouble than we do. The following instance is cited : 
HongKong-candles. British makers absolutely decline 
to alter their system of packing to that adopted by Con
tinental markets; consequently, they have lost the 
whole trade. The personal factors which enter into 
successful competition m ust not be ignored. It is im, 
portant that our manufacturers of textile fabrics should 
know what are the desires or prejudices of purchasers 
in the different markets of the world, as regards quali
ty, weight, sizing, dressing. and the finish which wil l  
often sell low priced goods; preferred lengths 'and 
widths, and the manner of p utting up �and packin g, 
freight charges, etc. An unfortunate trade mark will 
often doom an otherwise desirable product to failure. 
This is particularly true in China." 

Mr. Gardner, English cons ill at Amoy, says : •• It has 
not un frequently occurred that the sale of foreign 
goods has been greatly crippled by having some label 
placed upon it that was offensive to Chinese supersti
tion or tastes. Many colors have peculiar recognition 
by the people; some offend their tastes and others their 
superstitions. Some are all right on some kinds of 
goods and all wrong on others. The Chinese will often 
buy biscuits, needles, thread, matches, soap, medicine, 
scent, sweets, etc., for the sake of getting a lucky label. 
Some colors and combinations of colors ar� to the 

,Chinese unlucky." The same gentleman has furnished 
his govern ment with some four hundred designs for 
trademarks and labels which, in his judlffl1ent, would 
be popular with the Chinese people. I have no means 
of knowing what he has furnished, but from my own 
observation of what is displayed in shops and what is 
manifestly pleasing to the people, I give herewith a 
few specimens of things most frequently seen, and 
which I therefore thlDk must be popular. 

Simply naming these things will not supply �ufficient 
data from which to prepare them. It must be remem
bered that Chinese art is very peculiar, and a tiger, as 
ordinarily represented by foreign artists, would not 
meet with favor with these people. It must be a tiger 
according to Chinese imagination and 'art, of unreason
able length of body or bigness of head or curve of tail, 
and impossible attitudes. On. a popular Japanese 
match box is displayed a monkey standing on its front 
feet, head nearly touching the ground, with hind feet 
up in the air, and tail whipping the skies. The gro
tesque and even hi deous, to the American mind, tickles 
the fancy of the dwellers in' Far Cathay. No descrip
tion can supply adequate information to an engraver 
or colorer by which he could produce the real thing, 
and any departure from the Chinese fancy i n  such things 
would brand the goods at once as the product of a 
"foreign devil " and doom it to defeat. 

A Chinese dragon dill'erll from a Japanese dragon in 
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its contortions. A royal dragon must have five claws, former by processions of dragons, and the latter by dis
while the plebeian beast has only four. A stork must plays recalling the habits of past generations. Floats 
al ways stand on one leg or, flying, m ust present an enor- representing the progress of the State from Cabrillo 
mous spread of wings and trailing long legs. All and Drake to the present will appear in grand pro
Japanese birds, when flying, must have a tendency cession, while the government wil l  thunder its salutes 
downward, never up or on a straight course. To a from the quaint 16-inch guns at the Presidio, with all 
Japanese, nothing is preferable to the representation of I those from the surrounding forts of the bay, togethel' 
snow-capped, sacred Fusiyama, as [seen on nearly all with the guns from every ironclad and cruiser that can 
Japanese fans, screens, etc. be concentrated in the harbor of San Francisco. Plans 

The fol1owing are some of the labels, trade marks, have been laid for an iliumination with colored fires 
etc., which would be useful in the trade of the Far of each is land in the bay and on every one of the hun
East : dred peaks that are visible from the peninsula, promis-

Animals.-Lion, tiger, deer, fawn, leopard, ape, ele- ing a spectacle seldom ,exceeded in splendor. The 
phant, camel, dragon, buffalo, man plowing with water whole country west of the Rocky Mountains will be in 
buffalo, boy riding water buffalo, woman in bright San Francisco on this" jubilee " week. At least 500,000 
robes holding a long-necked vase on her shoulder while persons will be present, the large majority of whom 
on one side of her is a monkey holding a chrysanthe, will be more or less directly interested in mining. 
ilium in its mouth. Many of these animals are repre' 'fhe llIost impressive fact of this celebration will be a 
sen ted in various attitudes-leaping, running, standing display of mining resources of the State and the rna
on hin d  legs; some with enormous heads out of all chinery for extracti ng its mineral wealth. A very 
proportion to the body, while some have a long body large appropriation has been made for this purp9se. 
out of all proportion to the other parts. The Mechanics' Pavilion. the largest building in the 

Trees.-Banyan,  fir, pine, olive, palm, fern, yucca, State and fitted up with moti ve power and shafting, has 
cactus, tea plant, tea field, orange, banana, pineapple. been engaged, and all the manufacturers of mining ma
etc. chinery in the West are preparing to compete fO!' the 

Fish.-Dolphin, double dolphin, reversed, carp, distinction of making the most creditable display. 
double carp, crab, lobster, etc. The agents of Eastern manufacturers are united in an 

Birds.-Pheasant, peacock, paddy bird, stork. cor- effort to demonstrate the superiority of their fabrica
morant, duck, goose, cock, generally represented fly- tions, and the result cannot fail to be the most splen
ing. did display of invention and ingenuity expended in 

Flowers.-Chrysanthemum, sunflower, lily, rose, perfecting mining processes that was ever known. The 
twining vines, jessamine, wisteria, etc. opportunity will be given of comparing present pro-

Objects.-Women, archer, trident spear, umbrella, cesses with those employed half a century before. 
fans (open and shut), open fans with quotations from The pitiful resources of the miner of '49, by which so 
the classics written on them, long fans (oblong, square great wealth was extracted from the soil, with the 
and round, all having figures of flowers, animals, birds wonderful mechanical devices of the present, will be 
or butterflies painted on them), houses, temples, books, shown side by side. 
arches, coolies carrying chests of tea or other articles 
suspended from ends of bamboo, soldier, flags , banner, 
ships, junks, sampans, battleship, men fishing with 
cormorants, tobacco pipe, opium pipe, abacus or Chi
nese calculating machine. dragons, a long dragon lan
tern borne aloft on poles by eight or ten men, kites of 
many shapes, men flying kites, men playing with shut
tlecOck with feet, wedding chair, wedding procession, 
lanterns in scores of different shapes. Chinese hats with 
different colored buttons, mountains, rivers, bridges of 
granite slabs with high, sharp, arch, and canal boats in 
canal. 

Geometrical figures.-Square, triangle, circle, octa
gon. square inclosing circle, triangle or octagon and 
vice versa, a circle with triangles pendent, circle with 
triangles above and below, large octagon inclosing two 
smaller ones with figures between the lines and circle 
in the center and other combinations of figures, Chi
nese characters for good luck, happiness, longevity, 
health, prosperity, double happiness; checker&d fig
ures, stripes in bright yellow, green, blue and red. 

Fruit.-Pear, orange, pumalo, banana, grapes, lichee, 
mango, pineapple, arbutus, persimmon. 

Insects.-Caterpillar, dragonfly, cricket, butterflies of 
many shapes and colors. 

Illustrations of all these things could be obtained at 
a small expense and could be supplied by consuls in 
different parts of the Chinese empire. 

........ 
GOLD JUBILEE IN CALIFORNIA. 

Preparations are being made for a celebration at San 
Francisco of the fiftieth anniversary of the discovery 
of gold in California. Beginning on Monday, January 
24, the whole week will be devoted to the entertain
ment of the vast crowds that will be present. The 
citizens and merchants have already contributed 
$50,000, and more will be forthcoming if required, and 
the citizens of the State will contribute as much more, 
besides expending large sums in exhibiting in the most 
liberal manner the splendid mineral resources from 
each of the several counties. One of the legacies sur
viving the former occupants of the State is a fond
ness for public shows, and in this instance the whole 
State unites in celebrating in the most extraordinary 
manner an event fraught with the most wonderful re
sults to the whole world. 

Fifty years ago Capt. Marshal found the first gold 
nugget in Eldorado County. Gold had been discovered 
previously in San Diego County by the mission fathers, 
who suppressed the fact, owing to the dread of the con
sequences upon their Indian wards by the influx of ad
venturers, sure to be attracted by such an announce
ment. 

For the fifty years ending January 1, 1897, California 
has produced $1, 303, 571,598 of gold. In this short space 
of time the world has been enriched by this amount 
from one State alone. What the consequences have 
been by the addition of this store of wealth is a matter 
of history. In no such brief period has civilization, 
material prosperity to the masses or inventive genius 
been so stimulated or advanced with an equal degree of 
rapidity as in this one, and California throbs with 
pride in the consciousness that out of her exhaustless 
resources this magic result has been accomplisht'd. 

All classes of citizens, from the Chi nese to the abori
gine, will unite in the celebration of the event. The 

• Ie, . 
THE FRUIT CURE. 

The so-called .• fruit cure," although not much heard 
of in England, says Nature, is well recognized at vari
ous places on the Continent, where so-called grape cure 
stations have been established. In a recent number of 
Modern Medicine and Bacteriological Review there is 
an interesting article on the subject, in which the his
torical side of the question is dealt with. Thus we are 
told that many medical authorities in the tenth cen
tury became enthusiastic in their writings over the 
remarkable curative virtues of grapes, while a certain 
Van Swieten, of a more modern date, is said to have 
"recommended in special cases the eating of twenty 
pounds of strawberries a day." The same gentleman 
also reports a case of phthisis healed by strawberries, 
and cites cases in which maniacs have regained their 
reason by the exclusive use of cherries as food I These 
instances rather savor of the miraculous; but there is 
no doubt that the so-called grape cure, for indigestion 
and other evils, is carried on in many places on the 
Continent, 'and that people betake themselves to Meran, 
Vevey, Bingen, or to Italy and the south of France 
with the intention of devoting six weeks to the cure, 
during which time they are expected to have gradually 
accomplished the feat of consuming from three to eight 
pounds of grapes daily, as the case may be. Grapes 
are said to exercise a salutary action on the nervous 
system and to favor the formation of fat, that is to say, 
when fruit of good quality is employed; if the grapes 
are not sufficiently ripe, and are watery and sour, the 
patient may lose rather than gain in weight. Dr. Kel
logg, director of the Sanitarium Hospital and Labora
tory of Hygiene at Battle Creek, Mich., is of opinion 
that the valuable results obtained by a fruit diet in 
cases of biliousness which he has observed are due to 
tne fact that noxious germs habitually present in the 
alimentary canal do not thrive in fruit j uices. 

• ••• • 
A HUMANE RAT TRAP. 

A recently issued patent in the way of traps for rats, 
mice, etc., duly mentioned in another col umn, seems to 
us worthy of some additional notice. The inventor de
scribes ordinary traps as .. at best inhuman and cruel, 
as they kill the animal more or less quickly, subjecting 
it to torture arising from its imprisonment, as well as 
the possibly m uch greater torture arising from the con
templation of its impending fate," and adds that 
.. these animals soon become very shrewd, it often hap
pening that after a few have been caught and killed 
the others become so knowing that it is impossible to 
tempt them into traps with any kind of bait." As a 
more humane and efficient method of ridding a house 
of these pests the inventor provides a trap which, as 
the rat goes iuto its wide op,en entrance, will spring 
upon the body of the rat an elastic band to which are 
attached bells and bunches or tufts of cotton or other 
material, painted or coated with phosphorescent paint. 
The rat, it is claimed, will then .. immediately run 
away, with the bells tinkling and the plumes waving, 
so frightened that he will make a tour of aU his holes 
and run ways, meeting all his brethren and frightening 
them by the sound of the bells, the phosphorescent 
tufts, and his fantastic appearance. " It would not be 
strange if .. th is being kept up for a short time would 
drive all the rats away." 
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AN IMPROVED TELEPHONE TRANSMITTER. mated at $200,000,000. These are big figures, but they 
In the novel form of transmitter shown in the accom- will be larger as the network of wire spreads on ocean 

panying illustration it is provided that granulated 
German si lver may be held between the carbon but
tons, or that there may be an intermediate disk with 
pins projecting from its faces to engage the faces of the 
buttons, the distance between the buttons being read
ily increased or diminished, according to the intended 
use and surroundings of the instrument. The invention 
has been patented by James H. Spencer and Malcolm 
S. Keyes, and the transmitter is being manufactured by 
the Spencer Electric Company, No. 163 Greenwich 
Street, New York City. Fig. 1 shows the application 
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THE SPENCER-KEYES TELEPHONE TRANSMITTER. 

)f the illlprovement, Fig. 2 representing a cross section, 
Fig. 3 the adjustable button, and Fig. 4 the intermedi
ate disk with projecting pins. Opposite the carbon bnt
ton on the rear face of the diaphragm is a similar but
ton fitted into a cap and having a stem sliding longi
tudinally in a bearing on a bar secured to lugs pro
jecting from the casing, t.he stem and second button 
being held in adjusted position by a set screw. The 
opposing faces of the buttons are roughened and have 
concentric grooves to insure a large contacting surface 
for a transmitting device held loosely between them, 
and preferably consisting of a disk of cork from the 
faces of which project German silver pins, although 
instead of the disk and pins loose granulated carbon 
or granulated German silver may be used. To prevent 
the loose transmitting device from working out between 
the buttons, the latter are inclosed by a flexible 
wrapper, in which are openings, that the wrapper 
may offer but slight resistance to the vibrations of the 
buttons. 

... 1 •• 

The Sublnariue Cable. 

bottoms. 
.. . ... 

METEOROLOGICAL KITES IN FRANCE. 

For some time past, at the Observatory of Dynami� 
Meteorology, experiments have been in progre�s with 
kites carrying meteorological registering apparatus an
alogous to those employed at Blue Hill (United States), 
under the direction of Mr. L. Roth. Quite recently 
there has been detected a curious distribution of tem
perature in the vertical. In fact, on the 2d of N ovem
ber, the temperature, which was 7° at two o'clock at 
the Observatory of Trappes, fell progressively to 3° at 
an altitude of 450 meters and afterward rose to a little 
above 10° at an altitude of 1,200 meters. This distribu
tion of temperature kept up during the entire night. 
An accidental circumstance having obliged the experi
menters to leave the kites in the air until the following 
morning, that is to say, for eighteen consecutive hours, 
they descended more than 600 meters. 

Each of such descents was accompanied with a drop 
in the temperature of more than one degree per 115 
meters. In the middle of the night, at a few minutes' 
interval, the temperature was 8° at 1,000 and _1° at 
120 meters. Such inversions of temperature are very 
often observed between mountain stations and stations 
on plains, bnt they usually coincide either with the 
different directions of the wind at two heights or with 
calm weather in the lower station, which permits the 
cold air to accumulate near the earth. In the case 
under consideration, nothing of the kind occurred. 
The map of the international bulletin for the morning 
of the third shows in Europe a very marked maximum 
of barometric pressure which gave rise to pretty strong 
east winds. The velocity of the wind at Trappes kept 
up to more than 5 meters during the whole night 
between the 2d and 3d of November. 

The wind in the warm station reached by the kites 
was E. N., differing little from the lower wind, which 
blew from the N. N. E. 

In Fig. 2 we reproduce a portion of the curve traced 
by the registering apparatus during a period in which, 
the heights of the kite having been made to vary, there 
were obtained two sections of the distribution of the 
temperature in the vertical. This example shows, once 
again, all the benefit that can be derived from the use 
of kites in the exploration of the atmosphere. 

By providing the kites with a special registering 
apparatus of great precision (like the one represented 
in Fig. 1), that permits of obtaining the pressure within 
a fraction of a millimeter and the temperature within 
about a t,hird of a degree, and by taking care to deter
mine the position of the registering apparatus by sights 
taken from two stations separated by a proper base, it 
is possible to determine the difference between the 
height of the registering apparatus deduced from the 
barometric pressure and the absolute altitude deter
mined by triangulation. Such difference, brought to 
the unit of height, is what is called the vertical baro
metric gradient, the existence of which was proved for 
the first time by the researches of M. Teisserenc de 
Bort upon the variation of pressure, first at mountain 
stations and later at the Eiffel Tower. 

In order to calculate the barometric gradient, wE' 
compare the difference of barometric pressure, observed 

1. Almost every day there exists, between the de
crease of pressure in the vertical that corresponds to 
the state of equilibrium and the decrease observed, a 
difference that is now positive and now negative. Such 
differences, at least, on the low strata, present a some
what marked diurnal variation. The pressure de
creases more quickly between 8 o'clock in the morning 
and 8 o'clock in the evening and more slowly during 
the night. 

2. At the moment of the passage of the barometric 
depressions the decrease in pressure is more rapid 
than the law of equilibrium indicates (particularly in 
the anterior portion of the depression) ; b ut, on the con
trary, the pressure decreases more slowly in the areas 
of high pressures. 

The vertical gradient depends especially upon the 
horizontal movements of the air and upon the centri
fugal effects that are the consequence of gyratory 
movements, and, finally, upon a series of effects due to 
the viscosity of the air and to the u ndulati ng motions 
of which the atmosphere is the seat. It is, therefore, a 
very complex phenomenon, which demands a minute 
analysis. In order to calculate accurately the vertical 
gradient, it is indispensable to know the temperature 
of the air and its humidity between the earth and the 
point of observation. This is why the kite is well 
adapted for use, it permitting of obtaining determina
tions of such elements at the same place at various 
heights. The accompanying curves furnish an example 
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Fig. 2.- TEMPERATURE AND PRESSURES INDICATED BY 

A R:£GISTERING APPARATUS CARRIJ:D BY A KITE. 

of this. For the observation of the temperature at 
1,100 meters and at the earth, it was impossible to fore
see the variation of the temperature that occurs be
tween 500 and 1.000 meters and that lowers by two de
grees the mean temperature of the total stratum of the 
air considered-the effect of which would be, if account 
were not taken of it, to introduce large errors into the 
calculation of the gradient. 

The numbers collected by these sections of the atmo
sphere are much more accurate than those that can be 
deduced from stations situated at different heights 
along a mountain where the influence of the earth is 
very marked. For researches t hat demand great pre
cision, we have, therefore, . in the use of the kite a very 
satisfactory method for studying the state of the atmo-

The submarine cable is now one of the leading fac
tors in international communication, says The Age of 
Steel. At its inception it met with failures, commercial 
or otherwise, but as methods of construction and lay
ing improved. its earlier risks were largely averted. It 
now trails along the mud and sand of the seas, dangles 
its huge loops on submarine precipices and across their 
dark chasms, and along the gloomiest caverns of every 
ocean the silent messages of commerce, friendship, 
diplomacy and of governments make their lightning 
race around the planet. The laying of the first At
lantic cable was the initial of a supreme effort to unite 
the family of nations. It was costly, and in a commer
cial sense, up to a certain date, a failure, but as a 
tri umph of engineering science it marked an epoch in 
international communication. Other cables had some
what of a dismal beginning, but enterprise did not 
stop at disasters, nor did the engineer halt at what, 
after all, was but temporary obstrnction. The good 
work continued and has reachE'd such massive propor
tions that a navy of forty-one telegraph ships, fully 
equipped and manned, is distributed over the oceans 
of the world, representing a gross tonnage of 60,000 tons. 
The manufacture of cables represents hnge investments 
of capital and an army of workers. Great Britain has 
so far led the way in this modern industry, and was for 
a time as supreme at the bottom as at the top of the sea. 
T he honors are now being divided by France, Italy 
and Gflrmany. Manufacture is no longer an exclusive 
monopoly. New cables will continue to be laid, and 
as time, corrosion, accidents, submarine convulsions 
and the encroachment.s of marine shell fish and mon
sters cause breakages and loss, the supervision of re
pairs will be a permanent occupation both to experts 
and seamen. The following table shows the mileage 
and number of cables now in use : 

Fig. l.-ALUMINUM REGISTERING APPARATUS FOR STUDYING THE VERTICAL GRADIENT. 

Cables nnder 
Exceeding 
Exceeding 
Exceeding 
Exceeding 
Exceeding 
Exceeding 

5 miles in length . . . . . . . . • • . . . . . . . • • • . . .  .... 761 
5 miles and under 50... . . . . . . . . . . . . . . . . . . • 223 

50 too . . . . . . . . . . . . . . . . . . . . . . •. 65 
100 500 ••• • • . •.•.•••.•••••• 155 
500 tOOO. • • • •• • • •••• . • . .  • • • • • •  • 64 

1000 2000 . . • • . . . . . • • • • • •••••••. • •  29 
2000 . . . . •• • • . . • •  . . .  . . . . •••• • • • • 8 

Total. ..... .... . • • • . • • • • • • • • •• • . . • • • • . . . • . . . • 1805 

The expenditure of money in the laying and manu
facture of these su bmarine lines has been roughly esti-

for a given height, with that which should have 
existed if the air had been in equilibrium and which 
is given us by the formula of Laplace. This formula 
does not express an empirical law, but is derived from 
the law of Mariotte, and its coefficients are known with 
great precision. 

On the subject of the vertical gradient, we shall con
fine ourselves to recalling the principal facts that are 
revealed to us by the discussion of the observations on 
Puy de Dome, Ventaux and the Eiffel Tower. 

sphere when it is absolutely free in its motion.-La 
Nature. 

....... 

ROMANIUM is the name given to a new alloy of alumi
num with tungsten and nickel. '],he alloy is compara
tively light and resists acid act.ion well. It has the 
consistency of a good manganese bronze. It is ex
tremely malleable. Aluminulll forms 94 to 95 per cent 
of the alloy.-Monatschrift fIlr den Oeffentlichen Bau
dienst. 
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THE KING GASOLINE LAUNCH ENGINE. Bleh Ala8kan bland8. 

The simple, compact, quiet running engine shown in Large ledges of copper and gold ore have lately been 
the accompanying illustration is manufactured by the uncovered on Gravina, Annette and Revillagigedo 
Charles B. King Company, of Detroit, Mich. , the type Islands, on the southeastern Alaska coast. Pros
having been adopted and its principal features de vel- pectors declare that these, together with Mary and 
oped as a result of extended experience with gasoline Prince of Wales Island, contain mountains  of rich ore 
motors. The impulse is given at every second revolu- that will make their ultimate possessors immensely 
tion only in each cylindel', whereby the products of I wealthy. Many claims have been located on Gravina, 
combustion are expelled by the return stroke of the and prospectors are rushing in from Puget Sound. 

The Wragel and Juneau ledges are ten to fifty feet 
wide, rising frequently above the level of the ground, 
making their development very easy. Where the work 
of development has been begun ,  the value of the ore 
has increased beneath the surface. 

Solis Cohen, who has just returned from the islands, 
says The New York Times, declares that hundreds of 
thousands of tons can be milled or shipped to smelters 
without sinking shafts. Not only do the ledges extend 
from tidewater to the mountains in the interior, but 
they are also fou nd beneath salt wat.er. Some of these 
have been blasted open at low water and found very 
rich in gold. The islands have good harbors, where 
ships can call for cargoes of ore, as well as nUlilerou� 
mill sites and waterfalls from which power llIay be ob
tained for operati ng stamp mills. 

The immediate opening of mines rivaling or excel
ing those about Juneau is expected on these islands. -
Gravina, the richest, lies along N icholas Passage and 
Tongas Narrows, extending from four miles opposite 
New Metlakahtea to sixteen miles above Ketchikan . 

THE KING GASOLINE LAUNCH ENGINE. 

piston, the exhaust being renrlered perfectly silent by 
passing out under the water, and the incoming charge 
is received into a clean space where no burnt products 
remain. This arrangement increases the effectiveness 
of the explosion and enlarges the range of the mixture, 
the engine being also more positive in its action and 
not requiring the careful adjustment necessary with 
many other types. The fl ywheel is easily turned by 
pulling out the relief rod. two slow revolutions being 
enough to start the engine, and no hand crank being 
required. The electric igniters will last as long as the 
engine and do not require care or attention. The use 
of oil cups is entirely dispensed with, all the working 
parts, cylinders included, being copiously oiled by the 
dashing of the cranks through the oil in the crank 
case, t.he oil used being " crank case oil," costing fifteen 
cents per gallon. An outside supply chamber indicates 
the oil level and shows when it is necessary to replen
ish the supply. The reversing gear is made a part of . 
the engine, and the use of a propeller with reversible 
blades is avoided. The engine shown in the illustra
t ion is rated at 6 horse power, but is said to develop 7� 
horse power, its weight being 700 pounds. The King 
exhibition launch, I'Ulming on the Detroit River, af
fords a good exemplification of the capabilities of these 
engines. Tbe launch is 33 feet long and has a speed of 
10 '6 miles per hour. 

• 1 • • • 

AN IMPROVED BICYCLE BRAKE. 

The accompanying illustration represents in detail 
the principal parts of an improved bicycle bl'ake manu
factured by the Hay & Willits Manufacturing 
Company, of Indianapolis, Ind. , Fig. 5 showing 
the complete device as applied, fl'om which it 
will be seen that the brake mechanism is en
tirely within the hub. Fig. 1 shows the axle 
with its friction cone of vulcanized fiber and 
Fig. 2 the steel sleeve or socket in which the 
cone is inserted inside the hub casing, the thread 
at one end indicating the manner in which the 
cone is brought to a friction bearing by means 
of its keyed connection with the sprocket, as 
further shown in the broken-away portion of 
Fig. 4. Fig. 3 represents the hub casing, inclos
ing the bearings completely and protecting all 
parts from dust. The brake is applied by a 
slight back pressure on the pedals, causing a 
limited reverse movement of perhaps one-!'ixth 
of a revolution on the rear sprocket. There 
are, as will be seen, no springs of any kind in 
the device, the brake action being entirely con
trolled by t.he pedals, leaving the rider free to 
use his hands to control his machine, and when 
the brake is applied at the top of a hill the 
rider may coast in the usual way, the brake not 
being released untIl a forward pressure is exerted 
upon the pedals. The wheel is checked slowly 
or rapidly, according to the amount of pressure 
used in back pedaling, and the brake is released 
by the application of the same amount of pow
er by pedaling in a forward di rection, and. of 

... , . . . 
Trolley on tbe Canals. 

A meeting of the Cataract General Electric Company 
was held January 10, to consider the beginning of work 
under the company's charter, which permits the estab
lishment and operation of an elect. ric motive system 
along the State canals for the supplying of power to 
boatmen. The company has had an engineer prepare 
plans and specifications for the installation of an elec
tric cable way for sixty miles along the Champlain 
Canal, from Whitehall to West Troy. The charter was 
granted several years ago, but if  it is decided to carry out 
the plan submitted for the Champlain Canal, that will 
be the first work the company has undertaken to do. 
The cable way system proposed, it is u nderstood, is an 
alongshore trolley, from which power will be supplied 
to motors that will haul the boats. If the proposed 
plan is accepted, the details of operation will probably 
be publicly explained. If it is a success, the problem of 
canal transportation is likely to be settled for some 
time to come. 

... , . . . 
The Current NUDlber of the SuppleDlent. 

The current number of the SUPPLEMENT, No. 1151, 
contains the conclusion of Prof. Octave Chanute's 
.. Gliding Experiments." This is one of the most im
portant papers on the subject of aerial navigation 
which has been published in a long ti me. Like the 
former papers, it is illustrated by engravings made from 
instantaneous photographs showing the apparatus in 
all stages of operation. There are ten engravings in 
the present number. There is also an article on the 
" Modern Distillation of Wood for the Prod uction of 
Acetic Acid, Wood Spirit and Acetone in the Pure 
Form." Literature upon the distillation of wood is 
limited. There is also an iUustl'ated review of Prof. 
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AN IIIPROVED KEROSENE ENGINE. 

The illustration represents a simple, safe and reliable 
engine, for which patents have been recently granted in 
the United States and several E uropean countries. It 
is the invention of Carl W. Weiss, and is manufactured 
by August Mietz, of No. 87 Elizabeth Street, New York 
City. The basis of the explosive charge is supplied in 
liquid form. to be vaporized and mixed with the proper 
proportion of air in the engine, and a primary feature 
of the invention has been to produce an engine in 
which the fouling and clogging of the working parts 
so common in engines of this class shall be largely re
duced , the entire construction, also, being exceedingly 
simple. A closed oil tank of a capacity of ten hours' 
run is screwed to the engine cylinder above the crank 
cham ber, and from this tank, through a small copper 
tnbe, the kerosene is forced into the cylinder and then 
vaporized and mixed with the proper quantity of air, 
the speed being kept unifol'lll under different loads by 
varying the number of kerosene injections, which is 
effected by means of a simple governor in connection 
with an eccentric on the main shaft, the quantity of 
each injection, however, remaining constant. In en
gines above ten horse power a variable charge gov
emol' is used. The water-jacketed working cylinder 
has an uujacketed explosive chamber in w hich the 

THE MIETZ &; WEISS KEROSENE ENGINE. 

temperature is always so high that the engine is self
igniting after it has been started, the oil as it is fed 
from the nipple being caught by a blast of air entering 
from the compressor and blown in the form of spray 
against the heated surfaces, by which it is vaporized, 
at the same time that the necessary volume of air is 
fumished to form the explosive mixture. In running 
at full power, the explosion and impulse occur at each 
turn of the crank shaft, the cutting out of an injection 
by the governor, and consequent omission of an explo
sion, constituting a method of governing by which the 
consumption of oil is proportioned to the actual power 
developed by the engine. It is estimated that witl l 
kerosene at seven cents per gallon, this engine may h. · 
run at an average cost of % cent per horse power plc' l '  
hour. It is silent and smooth running, and the inclo-

sure of the crank shaft. and the absence of all 
gflarS, carns and shafts, obviate danger to in
experienced attendants. The engine is free 
from the smell usually so objectionable a fea
ture of oil engines, and all the working parts 
are protected from dirt and dust. 

. . . � .. 

Weather News by Trolley Car. 

course, a stop can be made as readily on a slip- THE WILLITS AUTOMATIC REAR HUB BICYCLE BRAKE. 

The distribution of news by Illeans of the 
now ubiquitous trolley cars has already been 
attempted in various ways, and chiefly in the 
line of advertising, outside the car as well as 
inside. In some cases, enterprising stores have 
Illounted their notices on the trolley poles, like 
sails or penuants. '.rhe idea has also been suc
cessfully carried out by putting little flags or 
signs on cars when the circus is in town or 
when the ice will bear in the parks. In some 
places the cars in bad wintel' weather have 
carried signals notifying public school children 
as to whether school will be open or not. Of 
somewhat the same nature is the plan now 
being carried out on the Akron, Bedford and 
Cleveland subnrban trolley line of displayin:,r 
weather signals, says The Electrical Engine,,!' 
The plan is for the local weather bureau to 
notify the road of the succes�ive and prospective 
meteorological changes, and for the cars as they 
go out to mount the a ppropriate signal in 
thfl shape of a tin flag symbol. Steam rail
roads have already tried this useful plan. and pery or asphalt road as on a dry pavement. 

The brake is not v isible on a wheel, except as its 
presence may be indicated by a blight enlargement of 
the rear hub, and thus in no way detracts from the 
appearance 9! the machine. 

Lanciani's " Ruins and Excavations of Ancient Rome, " 
and a paper by Mr. Penrose, .. The Orientation of 
Greek Temples, " and the number is concluded by a 
lecture by Prof. Rufuli M. Jooeil on " Telepathy. " 

it is evident that the t.rolley cars can be even more 
efficient as distributers of snch news quickly over large 
local areas. Cars running out into rural districts will 
be specially serviceable in this way. 
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HODl.e-Dl.ade Faney Cheese. 

The extensive use of imported fancy cheeses in this 
country is partly offset by our exports of common 
American cream cheese. I t is one of the strange 
facts of commerce that we send thousands of tons of 
cheese abroad to England, France, Germany and South 
Americn., and from these same countriell import Lim
burger, Edam, Stilton, Roquefort, Brie, Camembert, 
Swiss and N eufchatel. We recei ve for our export cheese 
only nine to ten cents a pound, and pay our trans
at lantic cousins from thirty cents to one dollar a pound 
for their fancy dairy products. 

In spite of our larger shipments, this difference in 
the price makes the balance of trade go against us, 
especially when we consider the comparative amount 
of raw material used in each. The milk and cream 
used for the foreign fancy cheeses are not superior to 
that raised in this country, in fact not so good ; and it 
is not to be supposed that the Swiss or French dairy
men can keep their cows cheaper than farmers can in 
this country, where sweet, succulent grass is as free as 
the air we breathe. The whole difference in the export 
trade in cheese is in the manufacture. With our 
natural impatience and desire to get quick returns fol' 
our labor, we seem unwilling to cure our cheeses pro
perly, and we send common American cheese abroad 
for the poorer classes of Europe and South America, 
and receive the fancy cheeses of the foreign makers at 
a much higher price. 

Until quite recently it was supposed that the fancy 
Swiss and French cheeses could be made only in the 
caves and peculiar climate of those countries ; but ex
periments in this . country have demonstrated that we 
can make these fancy products almost as well as the 
fordgners, and instead of paying half a dollar per 
pound for them, we can manufacture them at home for 
one-half. Nearly all of the desirable cheeses are made 
hel'e now in a limited way, and we are beginning to 
.nake considerable headway in supplanting the foreign 
article by our own products. It requires time, patience 
and skill to make these fancy cheeses ; but any one 
who is willing to pay this in exchange can have the 
desired res.ults. In the present stage of the new indus
try it is possible that better success can be obtained in 
a small way where the fancy cheeses are made at home 
for table use. Any woman fond of these luxuries can 
manufacture a sufficient quantity at small cost to keep 
the table well supplied. The fancy cheeses can be 
made in the country or in the city, provided good milk 
and cream can be secured. 

Roquefort cheese is one of the most popular of the 
foreign fancy cheeses, and it sells for half a dollar a 
pound in this country : but it is only a half-skim cheese 
that is easily made. The milk is first heated nearly to 
the boiling point, which destroys all undesirable germs 
in it, and then allowed to stand until the cream rises. 
In France part of this cream is then removed and made 
into butter, while the cheese is made of the remainder. 
Then the milk is heated again, and one tablespoonful 
of rennet is added to every one hundred and twenty 
pounds of milk, When part of the whey is drawn off, 
the cheese is sown with the needed germs. These are 
obtained by making a cake of barley meal and putting 
it away in a damp place until it is covered with a blue 
mould. When thick with these foreign germs, the cake 
is crumbled up and mixed with the curd as it i� put 
into the moulds. The cheese is turned twice a day in 
the moulds, so that some of the whey is retained and 
not allowed to drip off. This whey is gradually ab
sorbed by the cheese and with it some of. the rennet. 
The cheese is kept in the mould in this way, protected 
from the air, for three days, and it is only opened occa
sionally for the purpose of turning it and sprinkling it 
with warm water. The warm water hastens the growth 
of the germs and ripens it. At the end of three days 
the Roquefort is exposed to a cool, dry air, preferably 
on the north side of the house. This cool atmosphere 
checks the growth of the barley-cake germs and dries 
out the moisture. The cheese may be wrapped in dry 
cloths to hasten the drying-out process. 

In France the Roquefort cheese is removed to the 
limestone caves under the ancient town of Roquefort, 
where it is allowed to ripen and cure. Similar atmo
sphere to these caves can be provided in a cool, dry 
cellar. All light should be excluded, and a draught of 
cool air should be allowed to blow continually on the 
cheeses. T he temperature must be kept as even as 
possible. While thus curing it should be sprinkled 
with salt frequently, and then when a gelatinous sub
stance forms on the surface it should be scraped off 
with a knife. In time red, yellow and b1ue moulds will 
appear on the cheese. These m ust be scraped off in 
turn, and then the cheese is ready for eating. 

English Stilton cheese is thA most famous variety 
produced in England, and it is highly prized in this 
country as a fancy and luxurious relish. It somewhat 
resembles the Gorgonzola of Italy, the leading blue
moulded cheese of the world. The method of making 
the English Stilton is as follows : The morning's milk 
is set at a temperature of 85 degrees, and at the end of 
an hour the curd is removed in thin layers. The curd 
is placed into drainers prepared for this purpose, layer 
upon layer, and as it gets warmer it gradually parts 
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with its whey. The corners of the cloth drainers are 
brought together and slight pressure is gradually placed 
upon the curd to make it part with its whey more 
effectually. The curd should be hung up in the drain
ers over night in a temperature of about 80 degrees. 
On the following morning it should be removed and 
cut up in small cubes and placed on tins to air. By 
coming in contact with the oxygen of the air the acidity 
of the curd is increased . .  On the second day the curd 
is ripe enough to mould. A similar curd is made from 
the milk and cream obtained fresh the second day, and 
these two are then mi xed together in the mould. The 
mould is any vessel perforated with rather large holes 
through which the whey can drip. The first curd is 
distinctly acid, and when the two are broken up and 
mixed together they start germs to·working that gives 
a peculiar flavor to the cheese. The cheese should be 
salted to suit the taste at this stage, and then the mix
ture should be moulded into the shape desired. In 
three or four days it will  be firm enough to stand alone 
out of the mould if the temperature is kept at about 
60 degrees. Then it is wrapped firmly in calico or 
cheese-cloth and put away to dry and ripen. The 
ripening process can be hastened by increasing the 
temperature of the drying room ftom 65 to 67 degrees. 
It may take several days or a week to make the cheese 
perfect, b ut all cheese cured in this manner improves 
with age if kept in the right temperature. This is one 
of the chief virtues of the fancy cheeses ; they do not 
deteriorate with age, but rather increase in value up to 
a certain point. Ripening can be delayed and almost 
stopped by reducing the temperature, as the bacteria 
will not work and develop in a low temperature. 

occasionally, and if the temperature is too warm, it 
m ust be sprinkled with cold water. The whole curing 
process can be regulated in this way. A little over 
three quarts of milk make a pound of G�rom6 cheese. 

Gorgonzola cheese, of Italy, commands the love of 
every native of that sunny land, and it ranks high in 
most other countries. This famous blue-moulded cheese 
is made from the average milk of cows, and it is pro
duced from two curds, similar to the . English Stilton. 
In the case of the Gorgonzola, when the two curds are 
mixed together one is cold and the other warm and 
fresh. The milk of one day is brought to a tempera
ture of 80 to 85 degrees and then the rennet is added. 
The rennet is put into a piece of cloth and then 
squeezed through it into the milk, where it is subse
quently thoroughly stirred. When the curd is fit for 
breaking it is cut into very small pieces, and these are 
gathered up into a cloth and hung on a beam over
night -for the whey to drip out. The temperature of 
the apartment should be kept between 60 and 65 de
grees. The following morning the fresh milk from the 
cows is treated in the same way. The new curd thus 
fonned will be warm, sweet and moist, while the curd 
of the previous day will be cold, dry and slightly acid. 
Any kind of a deep mould of wood or metal can be 
used. First a layer of the fresh, warm curd lines the 
bottom of the mould ; then a layer of the previous 
day's curd is pressed over it, and so on alternately until 
the mould is full. The only thing to be sure of is that 
a layer of the fresh, warin curd covers the entire sur
face of the cheese. These two curds act and react 
upon each other. 

In two days the surface of the cheese is then tho
roughly salted with very fine salt. This salting con
tinues daily from t wo to four weeks, the operator rub
bing the salt in the sides thoroughly. If the blue mould 
does not then appear upon the cheese, it is pierced with 
metal skewers, which admit the air. In Italy the Gor
gonzola cheese is taken to the caves to ripen, at this 
point ; but nearly as good results can be obtained in a 
dark, cool cellar kept at a temperature of 55 degrees. 
It takes from four to five months for this cheese to 
ripen. During this time it will have in turn a dark 
fungus mould on its surface, a dull red and a blue 
mould. 

G6rom6, or G6rardmer, cheese is one of the best im
ported cheeses, selling in Europe as high as twenty-five 
cents a pound. It is made chiefly in the mountains of 
the Vosges, in eastern France, a part of the territory 
which was taken with Alsace from the French by the 
Germans. The fresh milk from the cows is drained as 
soon as obtained and at once curdled. T wo table
spoonfuls of well-digested rennet are put into fifty 
quarts of milk. T he milk is kept covered for half an 
hour after the rennet is added. Then the curd is ready 
for cutting to separate the whey. When the two have 
separated, the curd is dipped out and put into a 
wooden mould, made in two parts, one fitting into the 
other. The lower half is perforated with holes so the 
whey can drain off. In twelve hours the upper one is 
removed and a new one put in its place and the whole 
reversed. In this way the whey is completely Jrained 
and dried off. The temperature during this process 
should be maintained at 60 degrees. Then the surface 
of the cheese is salted every fourth day. The cheese is 
turned several times each day and dipped i� water and 
wiped off with a dry clo�h. When the cheese is dry 
enough so that the sweat no longer appears on its 
sides it is removed to the drying room. They are dried 
in open-air boxes with a cloth thrown over them to 
kt!Elp out the dust and flies. Then they are taken to 
dark, cool cellars, where they are cured in from three 
to four months. If the temperature is too cold for the 
ripeninlr, the cheell8 mUlt be wuh8Q in warm water 

G. E. W. 

The Dangers 0(' Acetylene Gas. 

The board of Fire Commissioners of Jersey City has 
adopted regulations for the manufacture and storage 
of acetylene gas. The regulations provide : . .  That 
the manufacture of carbide of calcium or the lique� 

faction of calcium carbide be prohibited except under 
certain prescribed limitations to be designated by 
the board. That it declines to permit the use of 
any acetylene gas regenerator in this city except those 
devices first submitted to the board for careful test, 
examination, and approval of the board. 'l'hat after 
the careful examination made into the methods of 
operation of the Bournonville gas regenerator, and 
finding the same to be operated on safe scientific 
principles, and in view of the small quantity of carbide 
treated by said device and the careful storage and dis
tribution of the same, that the embargo laid by the 
board against the use of this machine be withdrawn 
and its operation sanctioned, provided that the me
thods now employed be not altered or made more 
dangerous. 

.. It is further provided that the use or storage 
of calcium carbide be confined to quantities of five 
pounds each, which must be stored in heavy block tin 
vessels, and until ready for use hermetically sealed, 
and that no dwelling, factory, or other building 
be permitted to keep on storage a total quantity in 
excess of twenty-five pounds in cans or vessels of five 
pounds each. 

.. All parties desirous of storing in this city a quantity 
of calcium carbide or liquefied acetylene gas in excess 
of the limitations above defined to be allowed to do so 
only upon formal request to the board and special 
llermission obtained therefrom. "  

.. .. . . . 
To Kebulld the Naval AcadeDl.Y. 

Secretary Long has addressed a long communication 
to the Senate and House Committees on Naval Affairs, 
calling attention to the wretched condition of the 
Naval Academy and asking that an immediate appro
priation of $500,000 be made and approval given to a 
general scheme which he submits for a complete re
habil itation of the school. This plan he submits was 
drawn by a special board, of which Admiral Matthews 
and Captain Cooper, superintendent at Annapolis, 
were members, and contemplates the expenditure of 
about $6,000,000. Secretary Long says that the essen
tial features of this plan are approved by the depart
ment, but that as the finances of the country will not 
permit of a heavy outlay at once, he asks that provision 
be made now for three new buildings and other im
provements, which can be carried out with a view to 
continuing the general scheme as money is appropri
ated. 

The secretary asks that provision be made, says The 
New York Sun, without delay for an armory to cost 
$800,000, a boathouse to cost $800,000, a power house to 
cost $100,000, four rows of officers' quarters to cost 
$60,000, and for grading and electric plants $90,000. 

. . . ' . 
A LocoDl.otlve Driving Wheel Bursts. 

The rim of one of the big six foot driving wheels of 
the engine drawing the Royal Blue Line Express for 
Baltimore and Washington, which left Communipaw 
at 11 :80, January 9, burst as the train was rushing past 
the Netherwood station at 12 :10. The wheel went to 
pieces and the heavy sections of the rim flew in all di
rections. Three persons were injured somewhat. The 
train was making fully fifty-five miles an hour when 
the accident occurred. It ran more than a mile before 
it could be stopped, and brought up in front of the 
station in Plainfield, N. J. One of the sections of the 
burst driver flew outward and upward and cut a hole 
in the side of a coal car in a passing coal train. This 
brought the coal train to a stop and blocked the track 
the train was on for an hour. Another piece crashed 
against the side of the combination coach of the express 
train at the first seat back of the partition. A hole 
three feet square was torn in the side of the car. 

I nternational Fire Insurance Congress and 
Exposition. 

An international fire insurance congress is being 
organized in Paris. Its president, says VArgus, will be 
M. Berthelot, who believes it to be the duty of science 
to devise and disseminate effective means of forestall
ing or extinguishiug conflagrations. The terrible dis
aster at the Bazar de la ChariM has aroused the 
scientific world in France and elsewhere to action. 
Hence great scientific demonstrations may be expected. 
All inventors are invited to take part, and architects, 
engineers, builders, mechanics, etc. , will vie with each 
other as regards enterprise and resources. 

A special exposition to be held at the Esplanade des 
Invalides will precede the congress. The enterprise 
has gained many influential friends in the highest 
circlell. The olllce ill 5 Plaoe' Qe l'Opera, Paris. 
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Science Notes. 

M. Bruneti�re hlt.S retired from the editorship of the 
Rev ue des Deux Mondes, which will give satisfact.ion toO 
scientific circles, as he changed the Revue from a 
l i oeral to a clerical organ and had adopted an attitude 
sOlllewhat hostile to modern science. 

'f he discoverers of quinine and strychnine, MM. 
Pelletier and Caventou, are to have a monument 
erected to them in Paris, and contributions are being 
solicited fro m pharmacists all over the world to aid in 
this worthy obj ect. In this country the movement 
has been taken up by the Phi ladelphia College of 
Pharmacy, and Prof. Trimble, the editor of The Ameri .. 
can Journal of Pharmacy, has issued an appeal for 
funds in order that the United States may be worthily 
represented in the undertaking. Pharmacists who 
contribute to the fund will honor their vocation, says 
The American Druggist, while honoring the memory 
of two distinguishf'd pharmacologists. The monu
ment is to take the form of statues which will  be 
erected in front of the High School of Pharmacy, in 
Pari!!. -

The color of school exercise boards is a matter of 
great importance. but has been strangely neglected, 
says The Pharmaceutical Era. For, from time imme
morial, it  has been a fact of common kpowledge, even 
among uneducated people, that black is the worst of 
colors for the eyes ; hence, it has long been a custom 
with tailors to charge more for making a black suit 
of clot hes than for any other color. For man y years 
an exchange has given school room hygiene m uch 
special study, and taught that school exercise boards 
should not be black. The best color for such boards 
is some shade of cream white, a dead surface of soft, 
mellow tint, varied in its degree of whiteness to suit 
the quality and quantity of light afforded. The 
crayons for exercise boards, for ordinary daily use, 
should be a clear sky-blue color ; the extra colors a 
canary orange and a clear dark green. 

The remarkable property w h ich some alloys of nickel 
and iron possess of having a coefficient of expansion 
nearly eq ual to zero suggested the desirability of em
ploying these alloys for the construction of measuring 
i nstruments. WIth this object in view, M. Guillaume, 
in Comptes Rendus, has determined the densities 
and moduli of elasticity of a series of alloys of iron 
with 4 to 45 per cent of n ickel. One curious result in 
the case of alloys with 25 per cent of nickel is that a 
rule made of this alloy and annealed at a given tem
perature continues to elongate when it is kept at a 
lower temperature. He also finds that an alloy con
taining 22 per cent of nickel expands when it is heated 
considerably more than ordinary steel, but an alloy of 
iron with 37 per cent of nickel hardly expands at all, 
so t hat the presence of an additional 15 per cent of 
n ickel in nickel-iron alloys is sufficient to entirely 
change the nature of the metal. �Engineer. 

According to a statemeut in the Revue Scienti
fique, the chemical adulteration of milk is one of the 
hygienic factors now to be dealt with. It seems that 
M. Denig�s, of Bordeaux, having obtained possession 
of three samples of yellow powder used by certain 
milkmen of Bordeaux to preserve their milk, made a 
chemical analysis of it. This analysis showed that two 
of the powders were composed wholly of neutral chro
mate of potash, that the third was a mixture of one 
part bichromate of potash and two parts neutral chro
mate, and that the suspected milk had been adulter
ated with the last substance in the proportion of 0 '30 

gramme to the l iter, say five grai ns to the quart. The 
alkaline chromates are, i n  fact, powerful antiseptics, 
capable, even in small quantities, of retarding lactic 
fermentation very noticeably, if not of stopping it en
ti t·el y. But be!:ause of the deleterious action of these 
salts on the or�anism, the Revue calls emphatically 
for their com p lete exclusion from food substances, and 
particularly from milk, of which so many young chil
dren drink relatively large quantities. 

The suspicion of important astronomical discoveries 
recently made at the Lowell Observatory, at Flagstaff, 
Ariz. , which has prevailed among men of science for 
the last few months, was confirmed 011 November 29, 
says The New York Tribune. Briefly summarized, the 
work of the year at Flagstaff includes the discovery of 
about five hundred new stellar systems, the measuring 
of some seven hundred systems noticed by previous 
observers, the careful examination of five · thOU8illld 
stars in the zone between 20 and 65 degrees south de
cl ination al l brighter than the tenth magnitude ; the 
rotations of Jupiter's third and fourth satellites, re
su lting i n  valuable facts ; an exhaustive generalization 
of the stars in space ; an investigation, with excellent 
results, of the phenomenon known as the twinkling of 
the stars ; a generalization of many double stars, etc, 
There arrived in Boston recently Dr. J. J. See, who is 
largely responsible for JDany of the discoveries in the 
heavens made at the Lowell Observatory. Dr. See 
has charge of the double-star observations ; Mr. Lowell 
has charge of the planetary experimentations. Dr. 
See went to Boston with all of his records for the year. 
He went to consult with Mr. Lowell about the prepara
tion and publication of these records. 
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nlscellaneous Notes and Receipts. THE EDISON MAGNETIC CONCENTRATING WORKS. 

Distinction between Oatechu and Gambier. -For dis- Before describing the remarkable process of crushing 
tinguishing the dyestuffs obtained from Acacia catechu and magnetic separation at Mr. Edison's concent ratin g 
and Uncaria gambier, the author (K. D ieterich) re- works in the mountains of New Jersey, it will be well 
commends the following fluorescence test : Dissolve 3 to speak of the elaborate system of prospecting which 
graml1les of gambier in 25 c. cm. of water. Then add was carried out to determine the location of the various 
50 c. cm. of benzine (specific gravity 0'700) and pour the bodies of low grade iron ore which it is proposed to 
whole in a separatory funnel. After having been left work by the new process. In iron mining, just as i n  
t o  stand, the layers separate and it will  b e  observed gold mining, there is a limit t o  t h e  grade or richn ess o f  
that the benzine shows a more or less intensive green ore which it is  profitable t o  work in t h e  existing state 
fluorescence according to the duration of the action. of the art. Hence the prospectors who for many years 
Acacia catechu does not produce this reaction.-N. have worked over the Eastern iron ore districts h ave 
Pharm. Centralhalle. made no record of the existence of deposits which were 

Exhalation of Blue or Green Wall Paper.-The un- not fairly rich in iron. As the Edison process was de
pleasant exhalations of papered walls mostly ema- signed to render the h itherto neglected low grade ores 
nate from such wall papers as have a blue or green commercially profttable, it was necessary to make a 
ground, but also occur with such where the blue or systematic prospect of the belt of magnetite deposits. 
green color constitu tes the largest part of the pattern, 'fhe work was done by means of the dipping needle, 
the dyestuff bein g chiefly composed of blue or green and the survey was the most complete ever carri ed out. 
u ltramarine. The latter is perfectly harmless, but It embraced a strip of cou ntry twenty-fi\'e miles wide, 
bas the property of becoming decomposed by slightly reaching from the Canadian border to the mountai ns 
sour liquids and to spread a most disagreeable odor of of North Carolina. Several corps of surveyors ran 
rotten eggs, i .  e. , to develop sulphureted hydrogen lines across the magnetite belt at intervals of a mile, 
during the slow progress of decomposition . The and wherever the dip of the needle showed ind ications 
paste used for fixing wall paper is freq uently of of ore, a more thorough search of the locality was 
a faintly sour or readily souring character, and made. The results were plotted on a map which is the 
q uickly penetrates the paper, causing the above most unique and thorough work of its kind in exist
mentioned effect, as a very slight degree of fermenta.- ence. When th is was completed, the company pro
tion suffices to bring about the said unpleasantness. ceeded to purchase or lease the most desirable proper
The latter appears more markedly if the walls are ties, their h oldings at present amounting to some 16, 000 

slightly damp and already covered with several lavers acres. 
of paper� so that the lime plastering cannot ha�e a The Ne w  Jersey and Pennsylvania Concen trating 
neutralizing effect on the lactic acid in  the paste, etc. Works are located on the site of the old Ogden mines, 
In such cases, therefore, w here it is necessary to affix one of those lIlany abandoned iron mines of New Jer
wall paper upon a ground of old paper, as well as in sey fro� which the veins of richer ore have been worked 
all cases where green or blue wall paper is used, it is out during the century or more in which iron minin g 
recommended to elu ploy only such gluing agents has been carried on in this district. '1'he body of ore a,·e
as either do not sour or, if they are inclined to de- rages about 200 yards i n  width, and extends for a dis
composition, contain slight quantities of lime, milk or tance of over two mi les. '1'he average richness of the 
soda solution, before use, th us excluding the occur- ore is about 20 per cent of iron. It  should be men
rence of the said draw backs. tioned that although the works at Ed ison witnessed 

Leather Varnish. -Caoutchouc 100, petroleum 100, car- the first attempt to carry out magnetic concentration 
bon bisulphide 100, shellac 400, bone black 200, alcohol on a commercial scale, Mr. Edison had conducted a 
2, 000 parts. Fi rst the caoutcbouc is brought together series of preliminary experiments at Llewellyn Park, 
with carbon bisulphide in a well closed bottle and stood N. J. The operations at Edison commenced about six 
aside for a few days. As soon as the caoutchouc is years ago, and the characteristic energy and lavish ex

soaked add the petroleum and the alcohol, then the penditure with which they have been carried on have 
finely powdered shellac, and heat to about 1 250 F. resulted in the present enormous and extremely inter

When the liquid appears pretty clear, which indicates - esting plant. 
the solution of all substances, the bone black is added The visitor to Edison who is familiar with the scope 
by shaking thoroughly and the varnish is at once of Mr. Edison's inventive genius-and who is not ?-in 
fiiIed in bottles, which are well closed. This pouch the design and perfe cting of such delicate or compli
composition excels in drying quickly and produces cated devices as the incandescent lamp, thEl phono· 
upon the leather a smooth, deep black coating, which graph or the vitascope, will find that in the totally 
possesses a certain elasticity. different fields of mining and milling, w ith their massive 

machinery and vast operations, Mr. Edison has shown A New Oombustible. -In the island of Barbadoes -
a characteristic originality and freedom from the tram

large quantities of a m ineral have been found which mels of tradition. This is evident, not merely in the -
the natives call .. manjak. " It is of a bright black application of an entirely new system of concentration, 
color and occurs at a very slight depth, sometimes on but in the preliminary work- of mining and crushing, 
the surface in beds 1 to 2 feet thick ; it generally appears h I t Id h b t t t w ere, sure y, mos men wou ave een con en 0 under an angle of about 40 degrees and in the im- follo w the beaten track. mediate vici nity of rock. It is presumed to be solidi- To carry out the process of magnetic separation 
fied petroleulll, which is often seen there exuding from called for the design of an entirely new plant in itself, 
the earth or floating on the water. In i ts composition and i nvolved long years of patient and costly experi-
this mineral is similar to the pitch of Trinidad, to the t d ·tl . f h . th k f lllen ; an , WI 1 a VIew 0 c eapemng e wor 0 
gilsonite of Utah, and the Canadian albertite, but it  getting out the rock and crushing it to the desired 
is of a much better quality. The best varieties of fineness for the magnets, an entirel y n e w  method of 
" manjak " contained 2 per cent of water, 70 '85 per cent quarrying and crushing was devised and put in suc
of volatile organic substances, 26 '97 per cent ·of ditto cessful operation. solid ones, and 0 ' 18 per cent of mineral parts. A more The works are situated approximately mid way of the 
general grade showed 5 per cent of water and mineral length of t h e  deposit. A· system of tracks runs from 
substance. Trinidad pitch contains 21 to 30 per cent th h I t t f I t 1 I e crus er louse 0 wo power 11 s eam s love s of water and about 38 per cent of ashes ; hence the which are working their way into the ore bed in two 
., manjak " m ineral is much richer i n  natural bitumen. different directions. One of t hese weighs 60 tons and It is used, amon g other purposes, for the insu lation of the other-a magnificent fellow weighing 93 tons-is 
electrical conduits, for varnish, bituminous concrete, th bl'ggest of l'ts kl'nd e bUI' lt In tt' t th e ' _ ver . ge mg ou e 
and for fuel, mixed with peat, etc. It is expected that 
it will supplant gutta perch a as an insulati;;'g medium. 

rock ready for the crushers, no attempt is made to 

-Wallmann's Verso Zeit. 
shatter it to the usual size of say 100-pound lumps by 
the free use of dynamite. The latter is used merely to 

Official Examination of Foods.-During the month of loosen up the rock sufficiently for the great shovel to 
September, 1897, 202 samples of edibles and drinkables tear it loose and load it on the cars. Consequently it 
were chemically examined in Berlin,  and 57 of them is frequently d ug out of the cut in solid mas&es weigh
were rejected. Among the rejected articles were milk, in g as much as 5 and even 6 tons apiece and sent to 
butter, lard, flour, fresh eggs, sweet oil, lemon oil, the rolls in this shape. A double track, with a switch 
chocolate, green tea, medicinal Hungarian win es, and at the far end, runs thl'Ougb- the cut. on a slight up 
denaturized alcohol. Remarkable was the large num- grade. The empties are pushed up and allo wed to run 
bel' of the butter samples which were found to be back, by gravity, past the shovel, where the rock is de
obj ectionable. Among 25 samples, 2 were pure mar- posited on 5-ton skips, of which there are t wo to each 
garine, 12 were mixed bu tter containing from 25 to 75 car. The tracks run on each side of the crusher house, 
perce nt u lll of margarine and 2 sam ples were greatl y and here the ski ps are picked up by a pair of 10-ton 
smpected of an admixture of margarine. The milk electric traveli ng cranes and placed on an inclined 
control extended over 1 ,446 stores and led to the detec- table in front of the hopper above the " giant 
tion of 89 cases of adulteration, etc. ; the butter con- rolls. " At the foot of this table is a revolving cylinder 
trol extended over 549 stores and 56 cases were detected. controlled by the operator, over w h ich the material is 

Oracking Ooal for Cutting Glass.-90 parts powdered fed to thE) rolls. This arrangement is clearly shown in 
charcoal, 2 parts saltpeter, 1 part gum benzoin and 2 our front page engraving, where a load is shown falling 
parts tragacanth powder. Pulverize all fim.ly, knead from the skip into the rolls. 
with water into dough, roll little rods from - it, which The giant rolls are what might be called the spec
are dried. Light these, pass slowly over the glass, and tacular feature of the whole plant, and to see them 
cause a drop of water to fall on it, whereupon the glass st'ize a 5-ton rock and crunch it with less show of effort 
cracks off. To be used for cutting off glasses aud bot- than a dog in crunching a bone gives one a vi vid sense 
tles. of the Jlleauing of momentulll-lor it is 1ll0mentum that 
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does the work. The rolls are 6 feet in dia
meter, with a 6-foot face, and when they 
are running the masses in motion weigh 
about 70 tons. They are spaced 7 ft. 2 in. 
between centers, having a 14 inch space 
between their faces. The faces are cov
ered with heavy cast iron " slugger 
plates," which consist of a soft backing 
w ith chilled 2-inch knobs. There are also 
t wo lines of massive knobs on opposite 
sides of one roll, which project 4 inches 
from the face. It is these which strike 
the smashing blows upon the large 
masses of rock and break them up for 
the smaller knobs to act upon. The rolls 
are run at a normal circumferential iipeed 
of 3,500 feet a minute, and it is the en
er�y stored up in the 70-ton mass at this 
speed which does the work. The rolls are 
driven by a belt, which serves to speed 
them up to the desired velocity, but  is 
not depended upon to do the crushing. 
The pull of the belt is transmitted to 
the rolls by means of a strap brake act
ing on the neck of the rolls-as shown 
in  the engraving-which is adj usted by 
means of a coil spring. 

The 93-ton shovel and the giant rolls 
combined do the work which in the or
dinary methods of mining is done by a 
freer use of dynamite, and it is j ust here 
that the first notable economy of this 
plant is realized. 

J c itutif ic  �tutricau. [JANUARY 2 2 ,  18<)8. 
grooves of the lower sleeve and over the 
grooves of the upper sleeve, is wound an 
endless �-iIWh wire rope, which is finally 
cat'ried up over a single sheave which is 
acted on by a pneumatic piston. By this 
means the strain on the rope, and there
fore the pressure of the movable rolls on 
the center fixed roll, may be closely regu
lated. and an elastic adjustment is pro
vided which removes all dan�er of break
ing the rolls. The are is fed between the 
upper and middle rolls alJd returned be
tween the middle and lower rolls. The 
faces of the three-high rol ls are smooth 
and they are trued up in place when 
worn by means of a removable tool car
riage mounted on the housing. There 
are four sets of these rolls in all. 

The next step is the screening, which 
is carried on over ten sets of 14-mesh 
screens. The rejections are sent back for 
recrushing in the three-high rolls, and 
the material which passes through the 
screens is now ready for the process of 
magnetic separation. 

This process, which takes the place of 
what is known as the jig process of con
centration, is the distinctive feature of 
the Edison plant. The crmhed material 
is allowed to fall in a thin sheet in front 
of a series of magnets, which deflect the 
magnetic particles but allow the non
magnetic rock to fall in a practically 
vertical line. A thin knife-edged parti
tion board separates the magnetic and 
non-magnetic streams, technically known 
as, respectively, the concentrates and 
tailings, the concentrates being taken to 
the drier and subjected to further screen
ing and magnetic separation and the 
tailings, in the shape of sand, being sold 
as building sand in the open market. The 
latter, on account of its sharpness, is in 
great demand, and the company readily 
disposes of all that the works produce. 

The rock falls now upon the .. inter
mediate rolls," shown immediately below 
t he " giant rolls. " They are 4 feet in 
diameter, have a 5-foot face and are cov
ered with knobbed plates. Their faces 
are 7� inches apart. The two sets can 
handle 3,000 tons of rock in a day of 10 
hours. After passing through the inter
mediate rolls the rock is lifted by a wire 
rope elevator, in which the usual side links 
are replaced by side ropes in sets of four 
--an Edison invention, designed tb re
duce weight and lubrication and facili
tate fast running-to a set of 36-inch rolls 
faced with chill!:id corrugated iron plates, 
the aperture between faces of which is 
about 2� inches. Unlike the giant rolls 
these are positively driven ; but to avoid 

Fig. l ,-THE EDISON MAGNETIC CONCENTRA'rORS. 

There are three sizes of magnets : The 
12-inch, the 8-inch and the 4 inch. The 
crushed ore is first allowed to fall in front 
of a series of three 12-inch magnets (Fig, 
1). The tailings, or the crushed particles 
of rock which are not drawn over by the 

breakage connection is made through a split wabbler, 
which is held together with shearing bolts whose total 
cross section is such that they will shear off before any 
breaking strain can be transmitted to the rolls. From 
the first set of 36-inch rolls the rock passes down to a 
second set which is similar to the first but spaced with 
a l�-i nch aperture. From these it falls into a third 
set, which are 24 inches in diameter with a 20-inch 
face. These are 
not p o  s i t  i v e l  y 
fi x e d ,  but are 
kept in place by 
coil springs. 

By this time the 
rock has b e e n  
crushed to a size 
of not o v e r  � 
inch. It falls onto 
an elevator which 
carries it  to the 
top of the "drier, i' 
a structure 9 feet 
square and 50 feet 
high which is fill
ed with a series 
of cast iron plates 
7 i n c  h e s wide. 
w h i c h  r e a c h  
across the interior 
from wall to wall, 
and are arranged 
one above the 
other at an · angle 
of 45 degrees, the 
successive plates 
facing in opposite 
directions. T h e  
ore is then elevat
ed to a conveyor 
which runs along 
the  top of a stock 
house 75 feet wide 
by 300 feet long, 
whose storage ca
pacity is 16,000 
tons. 

sists of three rolls, the center one of which turns in 
fixed bearings, while the upper and lower rolls are car
ried in bearings which are free to slide vertically  in 
the housing. The lower roll is driven through a shear
ing wabbler, of the killd already described, and the 
bearings at each end of the upper and lower rolls con
sist of loose sleeves, on the outside of which are seven 
grooves. Around the grooves. that is to say. below the 

/ 

magnets, are allowed to go to the sand heaps (Fig. 2), 
while the concentrates, which have been drawn out at 
the falling stream by the .magnets, are cal'ried to a 
drier or sent back to the three-high rolls for recrushing. 
The dried concentrates are then passed through 50-
mesh screens and allowed to fall in front of a series 
of three 8-inch magnets. The tailings again go to the 
sand heap and the concentrates are taken to what 

is known as the 
d e  p h osphorizing 
room, where they 
are t r e a t e d  by 
a special process, 
invented by Mr. 
Edison. for reduc
ing the phospho
rus. From t h i s  
room the concen
trates are allowed 
to fall in front of 
a series of 4-inch 
magnets, the tail·· 
ings being sent to 
the sand heap and 
the concentrates 
being taken back 
for recrushing or 
being stored in 
concentrate stock 
houses. The stock 
in these h o u s e s  
carries a percent
age of 68 per cent 
of iron. 

From the stock 
house the materi
al is carried to the 
three-high rolls in 
the concentrating 
mill. This con- }'ig. 2.-THE SAND DUMP-EDISON MAGNETIC CONCENTRATING WORKS. 

It was at this 
point in the pro
cess that a diffi
culty was encoun
tered which called 
for an extended 
series of experi
ments and much 
costly work be
fore it was over
come. The pro
cess of smelting 
in the blast fur
naces demanded 
that, for the best 
results, the ore 
should not be de
l i  v e r e  d in the 
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finely divided state which characterized the concen
tl'ates from t he Edison plant. It was necessary to fur
uish the Illaterial to the furnaces in a condition which 
would allow the furnace gases to act upon it to the 
best effect. The Edison concentrates, on account of 
their fine su bdivision would be apt to choke the fur
naces and p l'event the rapid reduction of the ore. 

In order to meet this requirement, it was decided to 
compress the concentrates into briquettes and deli ver 
thelll i n  this form to the blast furnaces. A complete 
briquetting plant was therefore designed, which has 
fulfilled all requirements. The concentrates are car
ried to a mixing house, where a suitable binding mate
rial is added, the mixture being carried by means of a 
trough conveyor in front of a series of briquetting 
machines. The mixture is forced into dies and COIll
pressed in them by means of thl'ee 
plungers, acting in rotation. The first 
fills the die under a pressure of 800 
pounds to the square inch ; the next 
plu nger exerts a pressure upon the 
briquette of 14, 000 pounds to the 
square inch ; and the last pl unger ex
erts a pressure of 60. 000 poun ds per 
square inch. Two sizes of briquettes 
are prod uced-3 inch and 2%, inch ; 
the larger sizes weighing about t wenty 
ounces each. 

J t itutifit �lUtri,au. 
made commercially profitable with its elaborate plant 
and its frequent rehandling of the material ? The 
answer is that the principle of labor saving, by the 
adoption of automatic appliances, w h ich has enabled 
American industries to compete successfully against 
the world, is here carried out to its fullest develop
ment in every part of the works. In the mining, with 
its giant 93-ton shovel ; in the " giant rolls " crushing : 
in the elevators running at a speed of 250 feet per min
ute ; and in the system of magnetic separation, there is 
a minimum of manual and a maximum of mechanical 
labor. 

Costly and elaborate as the plant may be, it is note
worthy that about 5, 000 tons of ore per t wenty hours 
can be mined, crushed and concentrat.ed with a working 
force of only 125 men per shift. From the time the 

57 
The habits of the fur seal* are so regular and so well 

known that, wit h  intelligent care, the largest rookery 
could be made to yield a definite annual n umber of 
skins, with no diminu t ion of the n umbers required to 
keep up the supply, as nature always produces a large 
surplus, and from this surplus the skins could be drawn. 

As soon as the winter snows have melted from the 
shores of the islands, the adult males assemble there to 
obtain a secure footing for the season. Now a fierce 
and continuous battle ensues for about a month, the 
" fittest " obtaining the best positions along the shore, 
the less powerful holding a station back of these, until 
the whole b reeding ground is mapped out, with the 
strongest bulls of the rookery in definite positions, 
which they hold and never leave for two or three 
months. The weaker, generally those under six years. 

are dri ven from the rookeries, or not 
allo wed to land, by their pugnacious 
elders, and are compelled to form a 
rookery of their own. 

The briquettes are carried by a buck
et conveyor to the baking furna('es, 
where the conveyor passes up and 
down through five vertical loops, the 
briquettes being retained in the fur
nace for one hour and nine minutes, 

A BRIQUETTE, 68 PER CENT 

OF IRON. 

Fig. 3. A LUMP OF IRON ORE, 20 
PER CENT OF IRON. 

The fat, sleek bulls of five or six 
hundred weight and six or seven feet 
long, having gained their stations. 
awa,it the coming of the cows. Noth
ing can drive these an imals from their 
positions. They stand guard day 
night, without food, .  without drink, 
and, it might al most be said, without 
sleep. W hen they return to the water 
at the close of the season they are 
thin and haggard, covered with hon
orab le scars. Such endurance is un
paralleled among warm-blooded ani
mals. 

and exposed to a temperature of 500". 
After they have been thoroughly baked, they are un
loaded onto a conveyor, which carries them to the 
railroad cars, by which they are taken direct to the 
blast fnrnaces. 

The behavior of the briquettes in transit and at the 
(urnaces has been eminently satisfactory. They do 
not absorb moisture, they do n ot break in handling 
and they present sufficient voids in the blast f urnaces 
to insure a complete circulation of the gases around 
them for smelting. 

An analysis of the briquettes shows the following 
results : 

Per cent. 
Iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 
Silica . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Alumina . . . . < 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'4 
Manganese. . . . . . . .  . . . .  . .  . . . . . . • . . . . . .  . .  . . .  . 0'05 
PhosphoruB . . . . . . . . . . .  . .  . . .  . . . .  . .  . .  . . . .  • • 0 028 
Binding material. . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  

with traces of lime, magnesia and sulphur. 

to 
to 
to 
to 
to 
to 

Per cent. 
68 

3 
0'8 
0'10 
0'083 
0'075 

It will naturally be asked, What results have the 
Edison briquettes shown at the blast furnaces when 
tested in actual practice? T his was determined in 1897 
by a trial which was carried out at the Crane Iron 
'Yorks, Catasauqua, Pa. In these tests various percent
ages of briquettes were tried in a furnace which pro
duces an average of 105 tons of pig per day when 
using the ord i l l ary burden. The test was started with 
25 p e r  c e n t of 
briquettes and ex
tended over five 
days, 100 per cent 
of briquettes be
ing used on the 
last day. With 25 
per cent of bri
quettes the out
put was 104 tons 
of pig, and with 
100 per cent of 
b r i q  u e t t e s  the 
output I' 0 S e to 
138� tons per day. 

From a study 
of these figures 
the reader will see 
that the yield of 
pig is largely in
creased by the use 
of the briquettes 
over that secured 
by the use of 
the usual ores. 
M o r e o v e r , the 
trial proved that 
the consumption 
of limestone is 
reduced from 30 
per cent to 12 per 
cent of the charge 
of ore, w ith a cor
responding reduc
tion in the quan
tity of fuel used. 

deposit of ore is loosened by blasting ready for the steam 
shovel to the time when the concentrated result is 
shipped on the cars in the shape of briquettes ready 
for the blast furnaces, the material never once calls for 
manipulation by hand. 

Herein lies the promise and potentiality of this latest 
and most radical development in the mining and me
tallurgy of iron. 

• • • • •  

THE FUR SEAL. 

BY DR. BENJAJlIN BHARP, ACADElIIY OF NATURAL SCIENCES. 

The fur seal. a century ago, was without doubt the 
most numerous mammal on the face of the globe. 
To-day, like the bison of our Western plains, it is fast 
becoming extinct. The rookeries of the north were 
small compared to the vast areas covered with fur seal 
in the southern oceans, yet we now hear only of the 
Commander and Pribylov rookeries. and a small one 
near the mouth of the Rio Plata, protected by the 
government of the Argentine Republic. 

The history of the seal fisheries in the two polar 
oceans is interesting, as it shows the effect of lawless 
slaughter and careful protection. The destruction of 
the. southern seal was accomplished when the Beri ng 
Sea fisheries were yielding without inj ury their maxi
mum number of skins. 

Bears sleep for months during 1 he 
dead of winter. Fattening in the fall, they creep til  
some cave or hollow tree and pass there into a state 
of hibernation, which reduces them, physiological l y  
speaking, t o  the condition o f  cold-blooded animals. 
The vital activities of their bodies are :educed to a 
minimum, and yet they appear in the spring, lean and 
exhausted by this long fast. The bull seal, on the other 
hand, during his fast, is passing through the most 
active and violent period of his whole life, and were it 
not settled beyond question, these facts would scarcely 
be believed. 

This long period away from their natural element is 
made possible only by the climatic conditions of their 
resting places. Dense fogs completely envelop the 
islands during the months when the seals are there, 
changing with violent winds and heavy rains. In a 
manuscri pt journal of a sealing voyage to Cape Horn 
in 1818, I find that there were only three pleasant days 
during three summer months. Rai n  with spits of snow, 
dense fogs. tremendous hurricanes, is the climate chosen 
by the fur seal for its breeding grounds, both in the 
north and in the south. 

So completely are the northern seal islands veiled in 
fog that it took Pribylov eighteen years to find them. 
After the hunters had exhausted the sea otter on the 
shores of Kamtschatka. and the fur seal about the 
Aleutian Islands, this hardy son of one of Bering's 

crew set about. 
the discovery of 
new haunts of tlw 
fur seal, knowing 
them to exist from 
the vast nu mbers 
which he had seen 
about the wat.ers 
of this part of the 
world. He finally 
discovered t h e  m 
in 1786 by means 
of the seals them
s e l  v e s. Hearing 
the roar from the 
enormous rooker
ies through the 
fog, he was led to 
the islands which 
now b e  a I' h i s  
name, c l o s  e to 
w h i c h he had 
often undoubted
ly been. He en
deavored to keep 
the discovery se
cret f r o  m t h e  
world, but he was 
followed and soon 
the rookeries were 
common proper
t.y. Even to-da.y 
steam vessels pro· 
vided w i t  h the 
m 0 s t improved 
instruments f o r  

T h e  question 
lllis f r e q  u e n  t l y  
been asked : How 
can this system of 
concentration be SEAL FISHERIES, PRmyLOV ISLANDS-BACHELORS ON THE BEACH-ST. PAUL IN THE BACKGROUND. 

* The northern form i& 
Call1taria \CallorhinuB) 
ursina ; the southern.Arc. 
tocephalus australis and 

other species. 
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navigation find it difficult to come in with these islands 
during the time of one of these heavy fogs. 

At the arrival of the cows, about a month or six 
weeks after that of the bul ls, the war of the males is 
at its height. Before this it was a struggle for the 
llJost favorable position, now it is for the largest 
family. 

Soon after the arrival of the cows the . .  pups " are 
born. A view of the rookeries at this time is one of 
the greatest sights of the world. Thousands upon 
t housands of black bodies, in constant m01 iot:! on the 
black volcanic shore, give the effect of the whole 
coast being alive. The ceaseless, hoarse barking 
of the seals fills the air w ith a continuous roar, 
while the sea beyond is alive with the dark, lithe 
forms of these graceful animals. On closer inspec
tion a certain regularity will be observed on the 
rookeries at this time ; at each station is a bull 
s urrounded by a family of cows, one-third his size. 
These families are distinct, with an open space 
about them, which allows the passage of the cows 
to and from the water, for, unlike the bulls, the 
co ws pass to the sea an d feed there during the 
whole of their stay in the region. 

When about six weeks old, the pups establish a 
rookery for the msel ves and commence the ard uous 
task of learning how to swim. Although aquatic 
animals, living most of their life in the water, the 
young at this time are as helpless in the water as 
a child would be. Not like the duckling, which 
takes to the water by instinct, upon the break
ing of its shell, the pup seal must learn slowly 
and laboriously this intricate art. From simply 
wet ting themselves at first, to playing in the 
shallo w water, they by degrees learn the move
ments and finally gain the strength to leave in the 
fall with their parents for the North Pacific Ocean. 
The antics during this part of their education 
are very amusing. Their plays, their duckings of 
one another, remind us of boys, and when one has 

hauled out " to rest, if he dozes for a moment 
u pon a polished bowlder, we may almost hear the 
laugh of merriment of his companion as he shoves 
him off into the water and gains the comfortable 
p lace for himself. 

The young males, from one year to six years of 
age, the so-called bachelors, which have been un
able to land upon the breeding grounds, establish 
their rookery and then lead an idle, peaceful life 
of feeding and sleeping. They take to the water in 
common with the cows for food. By this arrangement 
the growing males and sleek females scour the waters 
for miles about their .. hauling out " grounds, and, 
being voracious beasts, the fish or squid, if there be 
any near the islands, are soon eaten,  and further and 
further to sea m ust they go in search of food. 

The •. sixty mile " limit, within which no pelagic 
sealing is allowed, is soon too small for these active ani
mals to obtain their food, and they are compelled to go 
beyond this narrow limit to feed , and there they fall an 
easy p rey to the expert rifleman .  

From t h e  bachelor rookeries a t  t h e  Pribylov and 
Commander Islands are drawn the seals which give 
the skins to commerce. No others are 
taken.  When the killing season arrives, 
herds are cut off from the sea at the 
rookery, and are driven to the killing 
grounds. Any female which happens 
(but this is rare) to get into these herds is 
allowed to escape back to the shore. T h e  
hel'd is driven o n ,  th ey arri ve a t  the kill
ing grounds near the village and are al
lowed to cool off, for skins would not 
retain their f ur if the ani mal be killed 
when overheated . They are killed by a 
deft blow u pon the head, then dexter
ously skinned ; the skins are then salted, 
stored and are ready for shipment. 

S uch is the method pursued on the 
rookeries which are under government 
protection. When Elliot studied the seals 
on the Pribylov Islands, during the years 
1872 to 1874, he estimated that from the 
four and a half million of seals freq uent
ing the islands of St. Pau l and St. George, 
one h undred thousand skins could be 
taken annually from the bachelor rook
eries, without inj ury to the islands. He 
says : .• Provided matters are as t hey are to-
day (1872) one hundred thousand male seals 
under the age of five years and over may be safely 
taken every year from the Pribylov Islands, without the 
ti l ightest inj ury to the regular birth rate or natural in
crease thereon ; provided that the fur seals are not 
visited by an y plague or pest, or any abnormal cause 
for their destruction whICh m ight be beyond the control 
of men ; and to w hich, li ke any other great body of ani
mal life, they I II ust ev�r be su bjected to the da.nger of." 

To-day ten or fifteen thousand is  the greatest number 
which can be taken from t.he bachelor rookeries, so 
greatly have the seals  d i minh;hed in n u m bers. What 
has caused this fallin� 01I t-for we know that no epi
demic baa visited tbest> islands. 

',itutiftc �lUtti,aa. 
To-day one of the most pitiful sights is a view of a 

pup rookery on the Pribylov Islands. '.i'he shore is 
dotted with pods of pups, fat, sleek and pugnacious ; 
sleeping, scratching, at times fanning themselves with 
their large leathery flippers. But among these we see 
wandering some mere skeletons covered with harsh, 
u nkempt skins, crying piteollsly, starving. Mothers 
giving rich food to their happy young ; the starveling 
wailing for its '-!lother who will never return, who has 
been shot at sea by the pelagic sealer. For a month or 
more the miserable, starviug creature wails among its 
vigorous companions ; weaker and weaker it becomes, 

THREE SPECIES OF THE ORCA OR KILLER WHALE. 

York 13,000 skins, which sold there for fifty cents apiece, 
as neither their value nor their nature was known. 
They were later sold in Calcutta for five dollars. Just 
one hundred years ago, the " Neptune " cleared $200, 000 
on fur skins taken in the Southern Ocean. These south
ern voyages were generally from a New England port. 
Getting their cargo Ileal' Cape Horn, they then sailed 
for China, where the skins were exchanged for teas and 
silks. 

The value of the fur seal skin in the Orient was so 
great that many vessels fitted out for the lands of the 
Antarctic Ocean and to the southern coasts of South 

A merica. Seals were discovered In incredible 
numbers in this new region. For instance, it is 
estimated that over one million seals were taken 
on the coast of Chile, from the island of Masafuera 
alone, which is but twenty-five miles in circumfer
ence. 

As the rookeries in one place were destroyed, 
new ones were discovered and soon swept of their 
valuable inhabitants. Many of these sealing voy
ages were almost as m uch voyages for discovery 
as for wealth. The rediscovery of Pitcairn's Island 
was made by Mahew Folger, of Nantucket, who 
was cruising in the South Pacific in search of Ilew 
sealing grounds in the ship .• Topaz," of Boston. 
His surprise at finding a colony here, and a colon y  
founded b y  t h e  supposed lost mutineers o f  the 
" Bounty, " is well told in his log of this voyage, 
which is still in existence. 

Between 1820 and 1821, 300,000 skins were taken 
from the South Shetlands, and in a few years 
nothing remained b ut a history of the millions of 
animals which yearly resorted to these islands. 

Some of the vessels fitting for the South Seas 
had such inexperienced crews that the voyages 
were unsuccessful or the cargoes ruined. T here 
is on record a vessel which took 100,000 fur seal 
skins to London in bulk. On arrival they were 
found to be utterly ruined and were dug out of 
the hold and sold as manure. 

This form of sealing was at one time carried on 
at the Aleutian Islands, where 200,000 skins found 
their way yearly to the Chinese market. This led 
to the extermination of the seals on these islands, 
and when the Pribylov Islands were discovered, 
the rigid laws framed and carried out by the 
Russian government alone saved the fur seal from 
total destruction. 

the cry dies to a moan, and then it festers upon the By 1830 the enormous rookeries of the Southern 
black volcanic shore of the rookery. Ocean were practically destroyed. 

Of course accidents will, in the conrse of nature, cause When the sealers first visited the southern rookeries 
the death of the mothers, but these will not account the seals were so tame that they played fearlessly about 
for the thousands of dying pups upon the shores. The the men who were skinning those which they had 
orca or killer whale and the shark are the only natural killed . The seals, however, became acquainted with 
enemies of these animals, and these are rarely, if ever, their destructive visitors and soon learned to escape to 
found about the waters of the Pribylov Islands. the water on the approach of a boat. Sentinels, it is 

From the habits of the seal it will be seen that the ' stated, kept watch on high points of the rookeries and 
only animals w hich fall into the hands of the pelagic gave warning ;  when instantly the whole rookery was 
sealers are the females and bachelors, and consequently in motion, making for the water. The mothers, seizing 
every mother killed means the death of a pup upon their helpless young by the napes of their necks, 
the shore. In this sense, m uch more humane is indis- dashed through the surf, coming frequently to the sur
criminate sealing-wholesale slaughter-as it was car- face to allow the pups to breathe. 

PUP ROOKERY GROUP OF STARVING PUPS. 

ried on in the south, leading, it is true, to the extermina
tion of the seal in the locality. 

In 1 774 Captain Uriah Bunker, of N' antucket, first led 
the American whaling fleet across the equator into the 
South Seas. This led to the disc0very of the enor
mous seal rookeries about Cape Horn, the Falklands, 
and the islands of the Antarctic continent. Many of 
these whalers took " elephant " and seal oil to make up 
their " voyages, "  as no extra apparatus was necessary. 
On the authority of A. H. Clark, the first vessel wh ich 
sailed especial ly for fur seal was fitted out H hortly 
after the close of the Revolution by a lady of Boston 
of the name of Haley. This vessel brought to N ew 

'£he killing of animals by aborigines is 
never of such a nature as to cause thei r 
extinction.  The num bers of seals about 
the islands of Cape Horn and the adja
cent continent, although used for food 
and clothing by the Patagonians, never 
decreased the number of seals any more 
than did the natives of the Aleutian Is
lands before their discovery by the Rus
siam'. 

The tabooing of fish at certain times 
by the Polynesians shows the care with 
wh ich the nati ves study nature and care
fu lly protect their food supply. 

'Vhoie.ale slaughter is the most effec
tive method of extermination, while care
ful presel'vation will keep the seal at its 
full breeding capacity for an indefinite 
period. 

When this protection is interfered with, 
in other words, when the capita I is drawn 
upon, it is only a question of a few years 
when the animal will becollle extinct. 

It may be taken as a general rule that 
the number of young born to an animal 
stands in definite relation to the dangers 
to which they are subjected while passing 

from birth to maturity. Thus small animals, as mice, 
rabbits, etc. , which form the food of so many carni vor
ous birds and beasts, are more or less individual l y  de
fenseless. '1'he defense of the species, therefore, is the 
large number of young born to the parents. '1'he mur
res and 'petrels lay but one egg, but they are so well  
protected by natnre that they are the most n umerous 
birds in the world. So i t  is  w i th the seal. It i s  settled 
that nevel' more than one young is born to any mother 
in one season ,  amI before I llall appeared upon the �cene 
their nUlllbers wel'e legion . 

Ample evidence upon all these poi utI:! is at hand. 
. .  Game laws" have existed and have been tried long 
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enough at the Pribylov Islands to show that they are 
thoroughly effective. As soon as the pelagic sealing 
became lucrative and was allowed, drawing as it did 
upon the principal of the estate, and thus infringing 
upon the preserve, the seals rapidly diminished in 
numbers, and at the present rate, if nothing is done to 
prevent it, will, without the slightest question of doubt, 
leave the Pri bylov Islands as bare of seals as the lands 
about Cape Horn. 

'rapping the Rock for Water. 

Baron Nordenskj ol d's system of boring for fresh 
water through the granite rocks of Sweden has now 
been in operation for two years. The Geographical 
Journal says that forty· four wells have been bored. 
T his is not alone a question of finding water, but of 
the discovery of a new and important principle. 

The difficulty in obtaining good drinking water at 
many of the pilot and light stations on the rocky islets 
off the S wedish coasts first induced Nordenskjold to 
consider the su bject. He believed from his researches 
in Spitz bergen that a horizontal crack would generall y  
b e  found t o  exist in all solid rocks a t  a n  insignificant 
depth beneath the earth's surface. Consequently, in 
the S wedish rocks, h e  conclu ded that water would be 
found by boring to this crack. The only places where 
there was any prospect of such borings being under· 
taken were on out-of-the·way rocks and islets, where 
water was so m uch needed. 

In order to solve the problem, Baron Nordenskjiild, 
as early as 1885, inquired respecting the saltness of 
water in wells or mines near the seacoast, and collected 
some important information. He was told that several 
wells, in sedimentary strata, near the seacoast, yielded 
water free from salt, although the springs are at a depth 
of 100 to 250 feet below sea level. The information he 
collected, though far from conclusive, appeared to 
point to the fact that water obtained by boring on 
rocky islands would not be salt or brackish, but fresh 
drinking water. 

N ordenskjOld, therefore, proposed to the chief of the 
pilot stations that he should allow an attempt at bor
ing to be made at some suitable station. The first 
boring took place in 1891, on the little island of Svan
gen, south of Kosterfjorden. It was abandoned after 
reaching a sufficient depth, because a long crack was 
reached extending from the sea to the borIng hole. It 
was next taken up :n May, 1894, by Baron Ruuth, the 
General Director for Pilots, who, regardless of the un
successful boring at Svangen, caused a second experi
ment to be tried at Arko. The site selected was a flat 
place near the pilot station, the rock beIng composed 
of hornblende, gneiss and diorite. The results were 
very satisfactory. As soon as a depth of about 100 feet 
was reached they came to excellent water, yielding 600 
quarts an hour. At first the water was a little yellow, 
owing to the clay in the cracks of the rock, the stone 
dust and oil from the boring, but it soon became per
fectly clear. Water has always been found at a depth 
of 90 to 125 feet, and similar borings have since been 
carried out successfully at forty-four different places. 
At first the water is mixed with the clay from the 
cracks, the stone dust and the oil from the machine, 
and it is some time before all the dirty water is pumped 
away ; but soon it becomes as clear as crystal. At 
Stockholm it has a temperature of about 43° to 45" F. 

The boring in hard, close rock would probably have 
the same results in other countries. Baron Norden
skjold is  convinced that wherever hard, dose rock exists, 
with variations in telllperature and not 
permeable, water will be found in the 
same way as i n  Sweden, and in the same 
quantity, that is, from 600 to 2,000 quarts 
an hour, with moderate pumping. Sites 
for such borings could be found, for ex
am ple, on many parts of the north coast 
of Africa, in Abyssinia, in South Africa, 
in Spain, and other parts of the western 
MeJiterranean, at the foot of Mount Si
nai, in Greece and Asia Minor, and in the 
d l'Y watersheds of the canyons of the 
Colorado. In the tropics, where there are 
dry seasons, such wells cannot supply water for extenc 
sive cultivation. But they will spring forth, free from 
all bacteria and impurities, and will suffice for house
hold purposes, for small villages and for gardens. The 
practical importance of Baron N ordenskjOld's discov
ery entitles it to special attention. 

DR. ARTHUR Y. BENNETT, of El'ie Co. , recently read 
a paper before the New York State Medical Association 
upon " Massage as an Occupation for the Blind," in 
which he called attention to the large and increasing 
number of blind persons, most of whom are dependent 
upon others for their support, and said that the esti
mated number in this country is 56,000, of which 4, 398 
are in this State. In order that many of these may 
become self-supporting, he advocates that they be 
taught massage in the State institutions, bei ng trained 
in the anatomy and ph ysiology of the body before they 
learn the practical work. He considers that the pecu
liar delicacy of touch which the blind posseslil makes 
them especially tit f01" thlli kind 01 work. 

J ,itutifi, !tutricau. 
SPINNING AND BALANCING TRICKS. 

BY W. B. CAULK. 
The spinning handkerchief is a great favorite with 

jugglers. A handkerchief is borrowed, thrown in the 
air and caug-ht on the end of a whirling stick held by 
the juggler, when the handkerchief spreads out to its 
full size and commences to rapidly spin around. The 
secret is that in the end of the stick a needle is inserted 
about one-quarter of an inch, leaving the sharp end 
out. When the handkerchief is caught on the end of 
the whirling s t ick the needle point passes through it. 
thus preventing it falling off the stick, which is rapidly 
whirled around, and the handkerchief will spread out 
and spin about on the end of the stick. 

Jugglers are very partial to tricks performed with 
eggs, and spinning an egg on its smaller end is a trick 
they are almost sure to perform. It is impossible to 
spin a raw egg ; so our juggler uses a hard boi led one, 
and spins it on its small end in a shallow japanned tray. 
If the tray is kept gently moving in a small circle in 

THE SPINNING HANDKERCHIEF. 

the opposite direction to that in w hich the egg is spin 
ning, the latter will continue to spin as long as desired. 

The egg spinning trick is usually followed by a 
balancing trick in which a playing card is balanced 
upon a small wand, and an egg is then balanced on a 
corner of the card. T his trick usually calls forth a 
great pretension of skill on the part of the performer, 
when in reality no skill whatever is required. 

The wand is of ebony, or some dark wood, and about 
three inches from one end is a small hole. The egg is 
made of wood, painted white, and with a small hole in 
one end. The card is composed of t wo cards glue d 
together. with a fine steel wire between them, running 
diagonally from corner to corner of the card, with the 
ends of the wire projecting about a quarter of an inch. 
The prepared egg is on a plate with several ordinary 
eggs, and the card is placed on a pack of common cards. 
The wand is held in one hand, the card taken in the 
other and apparently balanced on one corner on the 
wand , but i n  reality the wire point is placed in the hole 
in the wand. Now the assistant passes the prepared 
egg to the j uggler, who carefully balances it upon the 
corner of the card, that is, slips the hole in the end of 
the egg over the wire point projecting from the card. 

A fitting finale to such a j uggling act is that in 

BALANCING CARD AND EGG ON WAND. 
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die ; consequently, when the sword reaches the needle 
it can go no farther, and the brittle nature of the pota
to will · cause it to fall apart, the very thin portion be
low the needle offering no resistance to the separation. 
The second potato is then cut in the same manner on 
the assistant's neck. There are many other false ju�gli ! Jg 
tricks, but the above will  suffice to show that . .  therH 
are tricks in all trades but yours. " 

.. . . . .  
Street Washing In Oldenbnrg. 

Undoubtedly one of the best methods of keepin g  
streets clean is that o f  frequent flushing with water, 
says T h e  Electrical Engineer, especially when the sewer 
outlets are so planned as to permit all the solid refuse 
to be washed out through them along with the 
water. In many cases, however, the supply of city 
water does not permit the liberal flow necessary for a 
thorough flushing, so that this luxury can be permitted 
only when an excess of water is on hand. The city of 
Oldenburg, neal' Lubeck, has provided an independent 
water supply for the especial purpose of keeping the 
streets washed, this being one of the n umerous sani
tary improvements which have resulted from the cho
lera epidemic of 1892 in the north seaports. In ordet· to 
avoid the cost of new buildings, the pumping plant is 
placed in one of the electric stations where space was 
available, the water being taken direct froIll the river 
Hunte, the pumps being driven by belts from tUl"bine!:'. 
A system of high-service mains, altogether distinct 
from the regular water supply, is connected with this 
pumping plant, and a pressure of 65 feet head is main
tained by an automatic regulator, permitting the excess 
of water to be returned to the river whenever the 
demand is reduced. This high-service pumping sys
tem supplies thirty-seven flushing hydrants, placed at 
such points of elevation as to permit the streets to be 
cleared by the slope. The hydrants are so arra n ged 
that their ordinary discharge is through openings in 
the curb at the gutter line,  but they can also be imme
diately converted into fire plugs for hose attachment, 
either for street sprinkling or for fire . engine supply. 
Since the river water at Oldenburg is unfit for house
hold use, the plant above described is available only 
for the special purposes for which it was planned, but 
the expense of thus using a local supply of brackish 
water for purposes of street washing and fire service is 
so moderate that the method is worthy of considera
tion in other localities. The entire cost of the Olden
burg plant was less than $7, 000-that is, less than $200 
per hydrant-while the economy in street cleaning 
alone would soon repay this, after which the cost of 
operation would be much less than by an y other 
method, not to mention the superior sanitary advan
tages. 

• • • • • 

PneolRatic Sleeping Cars. 

Sleeping on air is the latest innovat ion in rai lway 
travel, says The Sanitarian. The use of compressed 
air for this purpose will, in the estimation of railway 
llIen, eventually revolutionize rail way travel, and re
legate the familiar and somewhat clumsy Wagner and 
Pullman sleeping cars to the background 

At present the only car completely fitted with COIll
pressed air cushions and beds is the private car of 
Vice President J. N. Schoonmaker, of the PittsbUl"g" 
and Lake Erie Railroad. These have been found,  
however, to be not only practicable, but to possess so 
many advantages over the accommodations of ordin
ary sleeping and parlor cars that a number of roads 

are having similarly fitted ones construct
ed, and before long they will be in gen
eral use on many of the great trunk lines 
of the country. 

Colonel Schoonmaker's car in appear
ance does not differ externally from the 
ordinary private car of railroad officials. 
The interior by day is that of a hand
sOlllely fitted up parlor car. The custom
ary chairs are seen on each side of the 
cal', and they are covered with plush. 
When one sits in them, however, a marked 
difference is noticed from the ordin ary 

which a potato is placed on the hand of the assist- car chair. This is explained by the fact that, instead 
ant and cut in t,wo with a sharp sword, without leav- of the usual upholstering, the chair cushions are filled 
ing any mark upon the skin. As a general thing, a with compressed ail', which lessens, i n  a great degree, 
second potato is then cut upon the throat of the as- to the occupant, the jolting and jarring of the cal" 
sistant. This apparentl y  marvelous mastery of the when in motion . During the day no one would for a 
sword always brings forth great applause. moment suppose that he was riding in a sleeping car, 

Among the several medium sized sound potatoes on a and it is not until the day coach is transformed into a 
tray are placed two potatoes prepared as follows : In- sleeper that the possibilities of the use of compressed 
sert a needle cross'Yise of the potato near the bottom. air in this direction are fully realized. 
After showi ng the sword to be really sharp, by cutting The transformation is effected in this wise : First, 
paper and slicing one or two of the potatoes, the per- the air in the chair cushions is exhausted , the l ight  
former picks up o n e  o f  t h e  prepared potatoes and framework folded Up' a n d  slipped into a n  opening in 
places it on tl e assistant's h and ; bnt apparently it the side of the car. Thus all  the seats in the car are 
does not lie to suit him, so he slices off one side of it, disposed of and it is ready for the b9ds. 
using care to cut away the side j ust under the needle The panels on each side of the windows open out
and as close to it as pOSSible, then places the potato ward like a door. On the inside of these panels is a 
once again on the assistant's hand. After making a ,  metal track, ovel' which is drawn a steel, springlike 
few flourishes with the sword, he cuts through the I arrangement which supports the bed. Fitting closely 
potato, dividing it in half. l against the sides of the car and concealed during the 

In striking the potato with the sword he makes sure day by the closed panels is a rubber bag, folded after 
tha.t thQ liworu will OOWQ Qxa.ctly crOliliWiilQ on thQ neQ- the fuhion of a.n accordion. 
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Hard Tilnes and Drink. 

It is evident that hard times have contributed to a 
notable diminution in the use of all kinds of beverages, 
but particularly spirits. Possibly the bicycle has con
tributed to decrease the patronage of saloons, but, what
ever the cause, the following official figures show that 
the consumption of alcoholic stimulants has not increas
ed . while the use of the milder beverages has barely 
been steady. 

PER CAPITA CONSUMPTION OF LIQUORS. 

J t itut if it �mtri'Ju. ! JANUARY 22, 1 8<)8. 

Spirits, 
Gallous. 

Wines, 
Gallons. 

0'00 

0'28 

0'81 

0'48 

0'44 

Beer, Total 

gallons, since which date it has fallen off about one gal
Ion per ('.apita, averaging for the three years ending with 
1896 fifteen gallons per capita annually. Hard times and 
bicycles explain this decrease in the use of malt liquors. 
On the basis of 50 cents per gallon for domestic beer 
and $1 for imported beer, as the cost to the consumer, 
we have a total expense for that item in 1896 of $541, -
963,348. It is very evident that Americans are not 
given to a free use of wines. The consumption of do
mestic wines in 1896 was less than one-half the quan
tity used in 1888, leaving out of question an increase in 
population of 12,583,000 people. Less imported wines 
are used than formerly. In 1883 the importations were 
more than double those in 1896, and over 1,500,000 gal
lons less than in 1893. The figures ought to encourage 
the friends of tem perance, although they may be dis
couraging to the wine industry of the United States. 
Assuming that domestic wines cost the consumer $2 per 
gal lon, the nation's bill in 1896 for that item was $29, -
199, 514. The importations of that year were valued at 
the custom house (plus duties) at $10,265,465. Allowing 
100 per cent profit to distributers, the cost of foreign 
wines for the year 1896 was $20,530, 930, which, added to 
the cost of domestic wines, makes the nation's wine 
bill for 1896 $49, 730,444. 

$120, 261,086. The per capita consumption of tea does 
not increase ; in fact, is l ess than it was twenty-five 
years ago, when it averaged one and one· half pounds, 
against one and three-tenths pounds in 1896. The im
port cost of the tea received in 1896 was $15, 585, 741. 
The retail cost was at least double this, or $31, 171 ,482. 
It is safe to say that one pound of tea as ordinarily 
brewed will make five gallons of beverage, on which 
basis there was in 1896 a total consumption of 466, -
701,240 gallons, costing 6i1 cents per gallon, thus making 
tea the cheapest of all beverages in general use. The 
1896 imports of crude cocoa, leaves and shells amounted 
to 23,276,597 pounds, valued at $2,387,078. A large pal·t 
of this is used for confectionery and other purposes 
than as a beverage, b u t  it is safe to estimate that the re
tail cost of the chocolate and cocoa used as a beverage 
does not exceed $3,000,000. 

1896 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 ·00 

1895 . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 ·12 

1894 . . . . . . . . . . . . . . . . . . . . . . . . . .  1·38 

1893 . . . • . . . . • • • . . . . . . . . • • . . . . . . .  1 '51 

1892 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1·50 

Gallons. 
15'10 

16'08 

15'18 

14'95 

15'16 

Gallons. 
16'42 

16'85 

16'82 

lS'Oi 

17'04 

These figures are surprising, in view of a reduction 
in the use of spi rits from one and one-half gallons to 
one gallon per capita in five years. Naturally, under 
such circumstances, one looks for an increase i n  the 
use of the milder stimulants, but, instead, we find the 
use of wines has decreased "from about one-half to one
q u arter of a gal lon per capita, while the use of beer 
has been stationary. whereas during the five years, 1887 
to 1892, it rose fl'om 1 1 '23 gallons in 1887 to 15 '28 gallons 
in 1891, a period of marked pro!<perity. In 1896, 71, 263,-
000 people used less spirits than 58, 680,000 people did in 
1887. About 11, 000,000 gallons of spirits are used annu
ally in the arts, man ufactures and medicine, so that 
ded ucting that quantity leaves about 60,000,000 gallons 
for use as a beverage. Barroom s  show an average of 
sixty drinks per gallon , returning about $4. 50, thus 
making the nation's whisky bill in 1896, as a beverage, 
$270,000,000, while in 1892 and 1893 it averaged $400,500,-
000. This decrease accounts for a big loss in revenue, 
officially reported in 1896 at nearly $14,000, 000 less than 
in 1893. Foreign spirits are in favor in fash ionable cir
cles, and yet the importations in 1896, while heavier 
t han for the fonr preceding years, were lighter than in 
1890 or 1891. 

Beer disputes with coffee the claim to be the national 
beverage. T wenty years ago the per capita consump
t ion of beer was less than one-half of w h at it  is to-day, or 
six and one-half gallons, against fifteen gallons in 1896. 
During the prosperous years 1891 and 1893 the con
sumption reached its maximum, rising in 1893 to 16 '08 

Bringi ng the above items of the cost of alcoholic 
beverages together, we have the following as the drink 
bill of the American people, so far as alcoholic stimu
lants are concerned : Beer (domestic) , $538, 662,857 ; beer 
(imported), $3, 300, 531 ; whisky (exclusive of quantity 
used in arts), $270,QOO,000 ; wines (domestic) $29, 199, 514 ; 
wines (imported), $20,530,930 ; grand total, $861, 693, 832 ; 
estimated cost in 1892 on the same basis, $1,000,884,277 ; 
estimated cost in 1891 on the same basis, $934,813,314. 
Is not the above full of encouragement to advocates of 
temperance ? '.rhere is a wond�rful decrease in the use 
of ardent spirits and wines and no gai n  in the use of 
beer. A comparison of the ten years' record indicates 
that good times foster the ulle of alcoholic stimulants. 
If  we study the tables showing the consumption of 
non-alcoholic stimulants, we find the same conditions 
governing their use. Measured by the number of gal
lons of the beverage consumed, coffee ranks next to 
beer as a popular beverage. Assuming that one pound 
of coffee makes two gallons of infusion, we have a 
year's consumption of 962,088, 692 gallons at a cost of 

Bringing the above items into one group, we find that 
the United States consumed in 1896 alcoholic and non
alcoholic stimulants to the value of $1,016, 126, 400, as 
follows : Alcoholic drinks, $861, 693, 832 ; non-alcoholic 
stimulants-coffee, $120, 261 .086 ; tea, $31, 171,482 ; cocoa, 
$3,000,000 ; total, $1,016, 126, 400. The above represents 
a yearly per capita expenditure for beverages of $14. 31  
for the 71,000,000 inhabitants o f  t h e  United States, 01' 4 
cents per day. Evidently hard times have cut down 
the appetite for beverages of all kinds, and render dis
tilleries hazardous ind ustries. Bre weries and coffee 
mills are far better property. The statistics above 
have been secured by The American Grocer. 

• 1 • •  
Necessity o f  Cover Dnrlng Slcep. 

The object is simply this : Nature takes the time 
when one is lying down to give the heart rest, and that 
organ, conseq uently, makes ten strokes less a minute 
than when one is in an upright posture. Multiply that 
by sixty minutes and it is six hundred strokes. There
fore, in eight hours spent in lying down the heart is 
saved nearly five t housand strokes, and as the heart 
pumps six ounces of blood with each stroke, it lifts 
thirty thousand onnces less of blood in a �ight of eight 
hours spent in bed than when one is in an upright 
position. As the blood flows so much more slowly 
through the veins when one is lying down, one must 
supply then with extra coverings the warmth usually 
furnished by circulation. -Popular Science News. 

RECENTLY PATENTED INVENTIONS. 
E n :.r;i neerl ng. 

R E V E R S I B L E ROTARY ENGINE . 
Geo rge  W. Smith, Petersburg, Ill. The cylindrical body 
of this engine has sets of Inlet channels arranged dla
metrically opposite each other, the abntments for each 
set being formed with an�ar ports, those of one set 
standing in an opposite direction to those of the other 
set. A piston turning in the cylinder has piston heads 
against which the motive agent acts, and a reversing 
valve connects either set of channels with the moth'e 
agent supply, SO that by merely shifting the reversing 
lever the engine can be rotated in either direction. The 
en�ne Is deslgued to be of simple and dnrable construc
tion and very effective in operation. 

HAS ENGINE. -Clinton Guyer, M u ncy, 
Pa. This invention provides a construction accordinl!; to 
which the speed of the engine is fnlly under the control 
of an automatic governor, the engine taking only such 
charge of gas or gasolene as the work requires, and the 
I!:os and air being admitted in proper proportions. A 
combnstion cylinder in which are sparking devices com
mnnicates with the piston cylinder. a mixing cylinder 
communicating with the comhustion cylinder, and a 
gasolene container having a valve· controlled communi· 
cation with the mixing cylinder. There is an air-con
trolling valve on the mixinl!; cylinder and a val ve-con. 
trol ling shaft operated by the crank shaft, a cam on this 
shaft enga/tinl!; a fulcrumed lever havinl!; connectiou with 
the valve in the gasolene contsiner, there being means 
for regulatinl!; the tbrow of the valve. 

I N C R E A S I N G  EFFICIENCY OF COM
PRESSED AIB.-John McIntyre, Jersey City. N. J. In
steau of heating compressed air as heretofore, previous 
to its entering the motor, this invention provides an ap. 
paratus compnsing a casing in which is a combuetion 
chamber and a vapor chamher. loth having their bottoms 
in free communication with a condensing liquid, there 
being a valved iguiting cbamber connected with the top 
of the combnstion chamber, and the products of com
bnstion passing throul!;h the liquid to reach the vapor 
ch.mber, an outlet pipe from which connecUl with the 
motor. The motive agent thus prodnced is of the same 
volume 8S the compressed air originally supplied, but iUl 
heat units and molstnre are considerably increased at bnt 
slil!;ht expense for the oil or I!:as nsed. 

SAFETY STOP FOR H OISTING ENGINES. 
-James E. Richards, Calu met, Mich. In raising and 
lowering C8get\ in mines, this invention provides a safety 
stop to antomatically control the admission of the motive 
• •  gent; the brake mechanism and the reversing lever, 
in case the . speed of the engine is not checked be
fore the ca"ae reaches the landing. A screw rod on 
which travels a nut i. driven from the engine in unison 
with the movement of the hoisting cable, and a tripping 
arm i� adapted t<> be raiszd by the nut and moved in en
gagement with t le governor or other movable part driven 
from the engine, the tripping arm controlling a device 
connected with the admission valve, the brake mechan· 
ism and the reversinl!; lever. 

H OISTING A pPARATUS. - Williain J. 
Webster, Oakdale, Pa. 'I'his is an improvement in ap· 
paratus for use in connection with the drilling of wells, 
there being a continnously driven shaft. and means hy 
which the hoisting drum may be readily thrown 10 and 
ont of gear with the shaft. Two aligned shafts are ar-

ranged in ststionary bearings, one of the shafts being 
slidable In its bearings. and clntch members are carried 
hy the contiguous ends of the shafts, to be engaged and 
disengaged by the sliding movement of the slidable shaft. 
Means are provided for so sliding one shaft, and on this 
shaft and moving with It Is a brake collar to engage one 
of the bearings npon the dlsengagement of the clntch 
members. 

GENERATOR. - John O. Morris, Rich
mond, Va. This is a device to be arranged in the ash 
pit door, to supply mixed steam and oxygen under the 
grate bars of the furnace. The entering due has a fun
nel-shaped outer mouth through which a supply of air 
Is drawn, and in one side of this funnel is a steam jet 
nozzle, while In the dne, In the rear of the nozzle, is a 
mixer, composed of wheels arranged to be acted on and 
turned hy the steam. Three wind wheels are used in the 
flue, arranged in a manner to efficiently draw in the air 
and mix it with the steam to most effectively promote 
comhustlon. 

CONDENSER. -Al bert Hoberecht, En
I!8nada, Mexico. For condensing the vapors from steam 
or other generators, this invention provides an apparatus 
in which the condensing chamher may have baffle plates, 
air circles and side draught lIues, a vapor drnm enCircling 
a cold air pipe In the condenser proper, to which leads an 
air inlet pipe, while a vapor pipe leads from the 
drum into the air inlet pipe. A graduated siphon nozzle 
enables the operator to readily control and regnlate the 
pllll88ge of vapor to the condenser proper, according to 
the pressure indlcated by the gage or the discharged pro
ducUl of condensation. 

le R I i n- R Y  A p p l i a n c e  ... 

REFRIGERATOR C AR. -Andrew J. Mc
Arthur, Gainesville, Fla This r.ar has an Interior casing, 
affording air spaces at the top, bottom and sides, and ar 
ranged in the sides are woven wire ice receptacles to be 
filled from openings in the car roof. Coiled pipes have 
communication with the ice receptacles and siphon pipes 
connected with thp. coil pipes lead througb the bottom of 
the car. drip pipes connected therewith being extended 
upwar9 and downward. The arrangement is such that 
the pipes may be easily and quickly cleaned, while the 
cold air will be evenly distrihuted thronghout the car, 
rendering it especially advantagtlous for the transporta
tion of meaUl and other perishable articles. 

C A R  C OUPLING H O S E  HANGKR.-Ben
jamin S. McClellan, New Orleans, La.  This invention 
relates to a former patented invention of the same Invent
or, providing for the holding in proper position of the 
coupling ends of the uncoupled hose, preventing It from 
kinking- and cracking, and sealing the opening to ex
clude dirt, etc. A chain, connected to the under side 
of the car couplinJ!", is attached to a clamp on the free 
end of the hose, and on the clamp are bearings for a 
bolt forming a pivot for It lever carrying a conically 
shaped val \"e adapted to engage a gasket in the open end 
of the coupling member when the latter io disengaged. 
from the other member, whereby the coupling memo 
ber will be automatically closed when the membtlrs are 
disengaged.. 

Electrical. 

TELEPHONE TRANSMITTER. - David 
A. Fleming, lndiaDa, Pa. ACCOl"dIng to thil lDvGDtion the 

pressnre npon the diaphragm and the distinctness of 
transmission are designed to be regulated with great 
nicety by a novel pressure or tension device. A tube or 
channel Is mounted to turn adjacent to the diaphragm 
and inclined relatively to the axis of rotation, the tube 
being mounted to turn without aft'ecting the fastening of 
the dtaphragm, while loose conducting material, �uch as 
carbon or metallic balls, is placed in the channel to en· 
gage the diaphragm. The construction aft'ords means of 
simple and ready adjustment for ohtaining the required 
pressure on the diaphrae:m. 

POTENTIAL RKGULATOR FOR DYNA
)los.-Allen A. TirriU, Whltedeld, and Phill S. Tirrill, 
Groveton, N. H. This governor provides for automatic
ally regulating the voltage on the supply wires, to always 
maintain an even potential under the varying demand 
from the starting and stoppinl!; of motors or the throwing 
in or cutting ont of electric lights, etc. It consists of 
two vertically arranged solenoids, the cores of which 
are loosely connected to each other and to a pair of levers, 
there being a spring for pulling down the inner ends of 
the levers, and two contact poinUl, one carried by the 
levers and the other hy an adjusting screw. The in
vention is distinguished by the means provided for 
balancing the solenoid core and adjusting the sensitive
ness of the contacts of the deld magnet shunt, whIch is 
very necessary to the automatic regulation of the p0-
tential. 

T ROLLEY G UARD. - H erllllin J. Vogler 
and Alfredo Flores, San Antonio, 'fexas. A pair of 
spring. held but yielding guards, accordinl!; to tllis inven 
tion, is arranged one on each side of the trolley wheel, 
the guards being bowed or loop-shaped and hung on the 
axle of the trolley wheel. The guards hold the wheel 
on the wire but yield in passing under the cross sup· 
porting wires without damaging the lal ter. The guard 
may be used with the onlinary trolley pole, and works 
equally well In going either forward or bsckward. 

Bicycles, Etc. 

AIR P ROPELLED BICYCLE. -David A. 
Moore, Harvey, Ill. This wheel has no cbaln or other 
gear, the pedals heing nsed to operate an air pump, the 
air compressed by which is conducted to a specially 
constructed rotary engine arran/!Cd about the center of 
the rear wheel. To each side of the frame, near the 
I!8ddle, is pivoted the upper end of an air pump. a 
dexlble tube from which leads to the motor, while the 
lower end of the piston rod, at its j unction with the 
pedal, Is jointed to a swinging arm which vibrates about 
a rear couplmg pivoted to the frame, the pump cylinders 
also swinging about their pivotal connections with the 
frame at their npper ends. 

BICYCLlC H A XDLE BAR. - Joseph D. 
Kong, Menominee, MICh. T o  facilitate adjusting the 
bandle bars of a machine to suit the convenience of the 
rider, and locking ·them in such position against acci
dental release and change, a construction is provided hy 
this Invention accordlDl!" to which an annulus at the 
upper end of the stem has interior locking teeth 'adapted 
to be engsged hy dogs, In connection ,vith a thimble 
and Interior tuhe connected with the two handle bars, 
the dogs beinl!: attached to toggle links from which a 
connection extends to a spring-pressed thumh lever on 
one of the handle bars. The handle tiars may be readilv 
adjuate4 when the machine II in motion. 

BICYCLE l'OE C LIP. -Sam uel Hall igan , 
Perth Amboy, N. J. This invention provides a pedal 
clip in which a body portion connected with the return 
section Is weighted, there being means for conveniently 
adjusting the clip on the pedal. When the clip is in 
position on the pedal it automatically assumes and main
tains a horizontal balanced position, enabling the rider 
to quickly locate the toe in the clip, and the entire device 
is simple and inexpensive. 

Mecbanlcal. 

RATCHET DRILL. -Jacob Racich, New 
York City. rhe mechanism of this drill Is adapted to 
rotate the drill while the handle is being moved in 
either directIOn, and is of greater power than that 
ordinarily employed. An operating lever is pivoted at 
one side of the axis of the drill, double pawls being 
pivoted on oppo.lte sides of the center line of the 
lever, threaded sleeves engaging the drill socket and a 
back pressure foot, and a toothed feed wheel being con
nected to the latter. A telescopic rod Is connected to 
the handle and the hack pressure foot, a slotted arm 
being carried by the outer section of the rod, and a 
pawl adjnstably pivoted in the slot engages the feed 
wheel. The drill may he set at the feed desired, con · 
siderable variation in which is provided for. 

SAWING M A CHINE. - Anderson W. 
Brown and James Meiklejohn, Rhinelander, Wis. These 
inventors have deviseJ a machine designed for sawinl!; 
down trees and for I!8wing the 109!! into desired lengths. 
The I!8W carrying frame is adapted to swing on the 
bearings for the operating shaft, which may be rotsted · 
hy hand or other powpr, such shaft standing vertically 
to saw down a treland the saw being formed of sprocket 
links cODl'tituting an endless saw passing over sprocket 
wheelli carried by the frame. The saw being held hori
zontally, the forward rnn cuts into the tree, the feeding 
being effected by swinging the frame inward, while to 
cut a felled tree into lengths the frame is swung down· 
ward to hring the lower run of the saw Into engagement 
with the log. 

SQUARE, PLUMB AND LEVEL. -W ill iam 
Moore, Long Island City, N. Y. This is a combination 
rool for the use of bricklayers and masons, the tool be
ing so constrncted that it is possi ble to usp it upon work 
which is out of the perpendicular, for leveling purposes. 
it being provided that an arm may be projected from 
the body of the tool at any desired angle and held In the 
position to which it is adjusted, the arm, together with 
the body ot the tool, when one Is at right angles to the 
other, constitntine; a regular carpenter's square. 

PIPR COUPLING. -Ed ward J. Mal l e n ,  
New York City. For pipes having dat eides, more espe
cially, this conpling Is designed to IIrmly connect the 
ends of the pipe sections to form a stiff airtight joint and 
give an ornamental appearance to the pipe. The inven· 
tion consists principally of a strip of sheet metal having 
near its middle a pocket for the reception of a filling, 
prefcrably of wood, the ends of the strip heinl( adapted 
to 'be engaged hy the sidcs of the pipe and the Inner sides 
of the pockets, which form receiving grooves for the ends 
of the pipe to he jointed. 

Miscel l a ll e o n s .  

LITHOGRAPHIC COLOR PRINTING. 
Louis C. G. Lesage, Paris, France. In order t) facilitate 
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the reproduction IJf pictures nniformly representing the 
�xact colors and shades desired, the compound colors 
being produced by the superposition of primitive colors, 
when impressions are taken from two or three p lates, 
this inventor has devised a novel color chart, in which 
the lithographer may always find the tones or shades of 
the design or sketch required, and a machine capable of 
preparing the plate in accordance with the chosen tones 
or shades. The electrically-controlled marking tool of 
the machine produces dots at regularly graduated dis
tances from each other, the dots being more or less close 
together on the different stones, according to the shade 
desired to be produced by the different impres.ions, the 
• hades being accurately detennined by the chart, and tbe 
results being always certain and unifonn. 

MANUFACTURING CALCIUM ACETATE. 
-Martin F. Quinn, Straigbt, Pa. A simple apparatus by 

means of which the proce .. of manufacture may be car
ried on at a comparatively small cost is provided by tbis 
inventor. It comprises a shell for the lime as received 
from the retort, the shell having a pitched roof wi:b 
outlet for alcobol fumes, a trough at the junction 
of the walls and roof of the shell, a steam heating 
coil close to the inner surface ot the [side and end 
walls, and a steam jacket over the entire area of the bot
tom of the shell .  The whole operation of separating 
alcohol from acetate of lime and preparing the lime for 
the kiln is completed in this one apparatus, thus saving 
handling, wast.age and labor. The same inventor has 
obtamed a furl her patent for a kiln for drying acetate of 
lime and makin/( it ready for market. It has side and 
end waJJs, with troughs extended along the upper por
tions of the side wall., a trough or pipe receiving the 
discharge from the trough., and a water spraying pipe ex
tellded along the apex of the roof, there being track rails 
in the kiln and steam heating pipes in ita lower portion. 
With this construction lime once in the kiln may be 
quickly treated and placed upon cars witbout further 
work on the part of the attendant. 

WHEELED VEHICr.E. -Horatio B. Os
good, Bingbamton, N. Y. To provide stronger and 
cheaper axles for heavy vehicles, such as trncks and 
skids, is the object of this invention, the vehicle being 
provided with a frame having projecting lugs, one face 
of each lug being convex, while the metal axles for the 
frame have in one end of each axle a depreBSion formed 
by swaging to expand the end of the axle, t.he dep"'BSed 
and expanded ends of the axles being respectively cast 
into the lugs so that the axles will project perpendicu
larly from the convex faces of the luga. 

BARREL FILLING M A CHINE.-Joseph 
E. J. Goodlett, Memphis, Tenn. This invention covers 
an improvement on a former patented invention of the 
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Gasoline Brazing Forge, Turner Brass Works. Chicago 
Yankee Notions. Waterbury Button Co. , Waterb'y, Ct. 
Handle & Spoke Mchy. Ober Lathe ('.o.,Chagrin �'alls,O . 

Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Varlck Ste. , N. Y. 

Concrete Houses _0 cheaper than brick, superior to 
stone. h Ransome," 757 Monadnock Block, Chicago. 

The celebrated " Hornsby-Akroyd " Patent Safety 011 
Engine is built by the De La Vergne Refrigeratin2 Ma
chine Company. Foot of E{Io8t 138tb Street, New York. 

The best book for electriCians and beginners in elec. 
tricity is . .  Experimental Science." by Geo. M. Hopkins. 
By mail. $4. Munn & Co . •  publishers. 361 Broadway . N. Y. 

tT Send for new and complete catalogue of Scientific 
and other Books for sale by Munn &; Co. , 361 Broadway, 
New York. }I"'ree on application. 

HINTS TO CORRESPONDENTS. 

(7323) J. M. R. writes : Please inform 
me through your Notes and Qneries how to make black 
ink like that sold in all stationery stores. A. See fonn· 
ulas In SUPPLEMENT, Nos. 157, 1 119 and 1139, price 10 
cents by mail. 

(7324) A. W. B. asks for a form ula for a 
roach food--<>ne that will kill or drive . way the roach and 
be absolutely barmlellll to human beings. The reason I 
want a roach food that kills is this : I have tried the 
various insect powders on the market, with no. good 
results. A. Some years ago we analyzed a commercial 
roach food, and found it was composed of 00 per cent. 
borax and 10 per cent com starch. The powder was 
colored wltb a little carmine. Thi. is considered to make 
a very efficacious roach food. It would not be \lolsonous 
to a homan being. 

(7325) W. R. , Eureka, Ca1 . ,  asks : 1 .  
Which bullet travels through more space-that fired per
pendicularly upward, ascent and descent both included 
as distance traveled; or. one fired at any acute an
gie of elevation � A. A ball fired at 45° elevation is 
supposed to have the longest trajectory. 2. By which of 
the six mechanical powers can the same power overcome 
the greatest weight or resistancef A. The usually termed 
mechanical powers are the lever, the Inclined plane, 
the screw, the wheel and axle, the wedge and the pulley. 
The one that bas the least friction is the most efficient. 
This applies to the lever. 

NEW BOOKS, ETC. 

MECHANICAL DRAFT. A practical treat-
ise. Boston.  M1J �8. : B. F. Sturte-
vant. 1898. . Pp. 385. 

The subject of mecbanical draugbt bas been discussed 
at lP"'ater or less length in tbe technical press and before 

Name", and Add" ess must accompanv all letters . gi '  . tl' b t '  all h d' or no attention will be paid thereto. Tliis is for oUl varIOus en neenng SOCie es, u m cases suc 18 · 
infonnation and not for publication. cUBSion bas been distinctly limited, Here for tbe first 

References to fonner articles or answers sbould time tbe attempt is made to give the treatment its impor-
give date of paper and page or nUlDber ,!f question. tance demands. Altbougb its introduction is an evidence Inqulrle", not answered in reasonable time should '1 . . be repeated : correspondents will bear in mind that of a somewhat radical departure m certam features of 
some answers require not a little �h, and, boiler practice, yet extended and recent experience 
th<!ugh yre endeavor to reply to all e.ther by lettel clearly indicates tbe pennanence of this departure or m this department_ eacb must take his turn. . . . ' 

Ru yers wishing to purchase any article not advertised Though pubhsbed by a finn wblch has been prommently 
in our columns will be furn�bed with addresses of before the engineering world for many years as mauu-
bouses manufacturmg or carrymg the same. facturers of fans and blowers sull tbe work will prove of 

Special Written I n formation on matters of . ' . . . . 
personal rather than general interest cannot be great value to all mecbaDlcal engIneers, as It IS filled wIth 
expected without remuneration. data and is well illustrated by diagrams and engravings, 

Scientific A merican S u p pl ements referred many of the latter beinP! from plans which are in actual to may be bad at the office. PrIce 10 centa each. � 
Rooks referred to promptly supplied on receipt of use. 

�L T T C M ineral s  sent for examination should be distinctly HE RAINING OF A RAFTSMA.N. By 
marked or  labeled. Fred Miller. New York : Trusl0ve 

MATHEMATICS. LOGARITHMS : T H E  I R 
NATURE , COMPUTATION AND USES, 
WITH LOGARITHMIC T A B  L E S OF 
NUMBERS AND CIRCULAR FUNCTIONS 
TO TEN PLACES OF DECIMALS. By 
W. W. D u f f i e  I d ,  Superintendent. 
Treasury Department, U. S. Coast 
and Geodetic Survey. Part 1. Ap 
pendix No. 12. Report for 1896. 
Washington. 1897. Pp. 327. 

Tbe present work, by the late superintendent of tI, 
United States COatlt and Geodetic Survey, has been vcr., 
severely criticised by the lay and scientific preBS. The 
tables will prove very useful to thuse who do not have 
access to Baron Von Vega's work on the same subject. 
The latter work has been corrected of all known errors, 
and It was reproduced in 1889, in Florence, Italy, by 
photo-zincography, which avoided the introduction of 
any more typographical errors. 
A MA NUAL OF MENTAL SCIENCE FOR 

TEACHERS AND PUPILS. Childhood : 
Its Character and C u l t u re. By Jpssie 
A. Fowler. New York : Fowler & 
Wells Com pany. Pp. 235. Price $1 •. 

MIT SCHI.AGEL UND E I SEN. By Dr. 
Wilhelm Bersch. Vienna, Pesth and 
Leipzig' :  A. Hartleben. Twenty-fi ve 
parts of 32 pages each, at the price 
of 30 kr. (15 cents) per part, or $3. 75 
for t h e  whole work. 

It presen�, in a popular way, all the snbjecta that per· 
tain to mines and mining, sucb /Ill geology, mineralogy, 
constructions, tools and machines used in mining, and 
the methods and apparatus for treating ores and other 
mining products. The book is illustrated by more than 
300 cuts and 26 full page engravings. The paper, type 
and general get-up of the work are excellent, and the 
book will be similar in size and style to the popular 
works on electricity, railway construction and general 
scientific subjects issued hy the same publisbers. 

same inventor, according to whicb a conducting tube (7318) F. S. G. a�ks : How many 5  X 7 
with universal joint or coupling is attached to a valve Crowfoot graviby batteries should I use on a 850 teet long 
and fioat mechanism attached to a gooseneck, the wlegraph line with two 5 ohm Instrumenta and gronnd 
gooseneck and valve cbamber being, according to the ' returnf Line made ot No. 12 galvanized iron wire. A. 
present invention, fonned integrally and the valve Two cells should be sufficient for this line. 

& Comba. 1898. Pp. 249, 161 il lus
trations. Price $2. 

This book is the outcome of a series of articles con
tributed to the Art Journal. Th, author's object is to 
bring to tbe notice of tbe reader, tbrough tbe medium of 
illustrations, the work of some few representative crafts
men, with a few personal notes, the results of conversa
tions witb the craftsmen themselves, and also a general 
survey of tbe work being dooe t<HIay in some of the lead
ing crafts. .. Crafts " is an ugly word, but it is a very ex
preBBIye one, and tbe beantiful examples of modem work 
which are given in tbe present book indicate what Is now 
being done by workers who apply art to industry. 

We have recei ved the Christmas num
ber of the Northwestern Miller, and it is a remarkable 
specimen of trade journalism . 'l'he cover of the number 
is embossed in imitation of old ivory, representmg Don 
Quixote making bis fierce attack on the windmill of the 
Manchean plain. There is a colored frontispiece show
ing milling among the cliff dwel lers of Arizona. Vari
ous articles in the number are contributed by such 
writers as Mary Halleck Foote, Octave 'rhanet, Bill Nye, 
Edward Everett lIale and others. Many of the ilIustra
lions are in color and the half-tones are superbly printed. 
There is also a map showing the winter and spring 
whe"t sections of the United States, with valuable sta
tistics. The holiday number is mailed by the publisbers, 
from Minneapolis, for fifty cents. 
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titnn oel�e�::ntC�a�lf g:::r���a;�J����s��� t�p

e
pR��rci� 

fg� f:;�l���
t
p����:��} 

ab�tha�o������t�� !�3�g��:��� (7319) E. E. G. writes : 1 would like a 
chamber sbortened, thus reducing the cost of manufac. 
ture. By providing a plug and shell or plug casing for 
each tank, the filler may be readily changed from one little information in re�ard to the Mesco dry battery. 1 .  
tank t o  another, thus saving tIme and labor a s  compared Is the dry. battery conSIdered to be as good as the liquid 
with filling apparatus having joints or couplings of or- for operatlDg small can bells f A. Dr! cells are useful 
dinary construction. because of their cleanlmess and convemence, but they do 
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Address MUNN & CO . •  office SCIENTIFIC AMERICAN, 
361 Broadway, New York. 

P 1i" I 
not generally give as strong a current as a wet cell of the 

ORTABLE � IRE EXTINGUJSHER. -Clo- same materials. 2. How many cells of dry battery are tilde F. B. �urand, M�ntreal, C�nada. In extingIlishers required to ring a 4 inch bell througb 100 feet of No. 18 
adapted to eject a sahne solution by the pressure of a wire ? A. It would be advisable to use two cells, thoul1:h 
gas witb which the extinguisher is charged, this inven· one fresh cell would probably ring the bell. 3. What do 
tion provides 11 novel construction and arrangement of a you consider is the best liquid battery, the cheapest 
lever in connection with the discharge nozzle and valve. to keep rnnning, the least liable to get out of order, of 'I'he extinguisher is of gl888, resembling an ordinary the open circuit kind f A. There are many fonns of ginger ale bottle, with screw-threaded neck for the at- Leclanche cells about L-qually good. 4. How long will 
tachment of a metal head with lateral discharge nozzle, the dry battery last with ordinary usage on a call bell ? 
there being in the head a valve operated by a curved A. Many months. 5. Please give me the nUlDber of cells 
lever, which may be pulled back by the finger, the body required to ring the different sizes ot bells, that is, from 
of the extingnlsber being held by the other hand. 2l,9 inches to 6 inches ? A. The size of the bell has nothing 

A SYSTEM OF EASY LETTERING. By J. 
Howarrl Crom well ,  Ph. B. New Yor k :  
Spon & Ch amberlain. 1897. Pp. 68. 
Price 50 cents. 

This is an admirable system of lettering, drawings and 
signs. We have but to divide any surface which we may 
wish to letter into squares or parallelograms, as the case 
may be, in pencil lines ; fonn the required letters in 
ink or paint according to the style chosen, then erase 
the pencil lines, and the lettering is complete. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 

JANUAI{Y I I ,  1 898, 

A N D  E A C H  B E A R I N G  T H A T  D A T E. 
CURTAIN ROLLER ATTACHMENT. _ to do with the question. The resistance of the wire in 

SU GGESTIONS FOR LABORA TORY A ND 
FIEJ.D WORK IN H IGH SCHOOL 
GEOLOGY. Question s for use with 

I See note at  end of list about cuples of these patents. 
Martin L. Kullberg, Brooklyn, N. Y. This invention 
provides a superior curtain support comprising a pole 
with central bore, slotted radially, a plug baving a knob 
at each end of the pole and a feather on each knob, the 
feathers fitting in the ends of the slot. Nail. engage 
the pIngs to hold the knobs in position, and a wire is 
s>cured to a cylindrical block sUdable in the bore, the 
�nd portions of the wire extending through the slot, one 
end terminating with an eye and the other end having a 
spring-pin, the curtain being attached to the pin. 

A DJUSTABLE SIGN AND li'RAME. - A I 
yah C.)Rocbuck, Chicago, iii. This i s  a device for use a s  a 
name plate or for other purposes, the frame being adapt
ed to hold a long or short name or any reading matter 
required for display. The fr8me IS .imple, inexpen.ive, 
and may be applied to any surface, and consists ot side 
pieces grooved on their inner edges, caps receiving the 
ends of the side pieces and engaging their groove8, ' �aclI 
of the caps having a grooved projection on its inner 
face, while a back plate engages the grooves of the pro
jectIOns. 

FISHING ROD REEL H OLDleR - D _luiel 
L. Andrews, Wei>Rter, Mass. In this holder clamping 
bands are provided with adjustable clamps or tightening 
devices, in connection with a seide adapted for attach
ment to a reel adjustably carried by the clamps, affording 
a rIgid and firm contact betweP.n the reel holder and rod, 
and providing for an adjustment of the reel upon its 
holder and the adjustment of the holder upon a rod, so 
that when the holder is clamped upon a rod the reel will 
be simultaneously locked in position on the holder. 

RAT AND MICF. TRA.p -Theodore H. 
Bra<llsh, Utica, N.Y. Instead o f  killing o r  imprisoning rats 
and mice, in what the inventor sty:es the present " crnel 
and inhuman " way, this trap is desigued, when the ani. 
mal enters the trap and approaches the bait, to release "n 
elastic, held around the opening of the trap, the elastic 
then closing about the hOtly of the rat. A ttached to tbe 
elastic are bells and tufts of �.otton or other material, 
painted or coated with phospborescent material, etc., It 
being designed that the escaping rat shall thus effectually 
frighten away other rats. 

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

the electromagnet is the quantity to be consid�red. 6. 
Docs it make any difference In regard to the number of 
feet of wire nsed, that is, if I use more wire, will it re
quire more r.ells of battery f A. Yes. 7. I intend to 
build a telephone line one mile in length to use three in
struments; as I am not very well posted in the telephone 
busineBS,do not hardly know what I want. What size wire 
shall I need ? Will No. 14 be large euough ? A. Use No. 
12 galvanized iron wire. 8. Could I not have tbe call bell 
on the telephones work with a push button ? A. Yes. 9. 

How many cells of battery will be required ? A. Two 
at each end. See Lockwood's "Practical Infonnation for 
'relephonists," price $1 by mllil. 

Tarr'os Elemen tary Geo)og·y. By Advertising vehicle. R. H. Andrews . . . ..... . . ... . . 5\17, 369 
Ralph S. Tarr. New York : The All' brake and steam pipe couplinl<. G. D. Pettin-
M acmillan Company. 1897. P p. 100. Air�"ci�pressor: i;: H':iioiiej.is: : : : : : : : : : : : : : : : : : : : : :  �:r::l 
Price 25 cents. Alarm. See Fire alarm. 

Thi J little pamphlet gives valuable advice to thepro- !�:�� ?oec'l:,c� .. �ii.E?rfo������: : : : : : : : : : : : : : : : : : : : : :  �:� 
fessor of geology as to taking studenll! out on field Ammonium nitrate. makinI!'. It. N. Lennox . . . . . . . .  597,006 
expeditions and for work in the laboratory. It alRo ���r����e,�\i���t�tir�e·r.: : : : : : : : : : : : : : : : : : : : : : : : : : :  �:U? 
contains qnestions for use with Tarr's Elementary ��tg�:l�� ����lJle�c���kersieier.: : : : : : : : : : : : :  �:if� Geology. Baby walker. E. V. Conwell . . . . . . . . . . . . . . . . . . . . . . . . .  597.263 Back pedaling brake. W. S. Wilson . . . . . . . . . . . . . . . . .  597.317 
THE ROAD TO PROSPERITY. A treatise Baling press. C. '1'_ CreaL . . . . . . . . . . . . . . . . . . . . . . . . . . . . 597.103 

on politica l �conomy. Written upon Bal�ba�W6ni&tJecigt��'ri���: . .  �:�.s.� . . f.�r .��:�.i��: &J'j.236 
various !)ubjects, with a view of aid- Barber's cbair. Fischer & Ilollert . . . . . . . . . . . . . . . . . . .  597.278 

(7320) C. D. W. asks (1) how large a ing in creating permanent prosperity �:rr:�i�ft��e �r�,��;
eb�iiej.y:" " " · · · " · " " " "  5

97
,
243 

storage battery it would require to maintain a current and con tentment of the people . By Bearing, antifriction. J . It. Coryell ................. 597.175 

sufficient to run seven 16 candle power incandescent T. W. Wood. Chicago : Charles H. �:�r���t��\�i-i�:���sJ."Everiii: : : : : : : : : : : : : : : : : :  �:m 
lamps at 110 volts for 6 hours. A. 55 cel ls In series will Kerr & Com pany. 1898. Pp. 78. ��ft�\,'i��;,}:,bleb"g�:�iy���I�: .� .. �I��r.����: : : : : : :  �:m give tbe voltage reqnired. The seven lamps require about , Price 25 cents. Bessemerlzlng matte. method of and apparatus 
3% amperes This will be given by type C of th I 

for. O. S. Garretson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!l6.WJ 
. ' .  e UNl'rED STATES DEPARTMENT OF AGRI- Bicycle. F'. O. Bullis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : 597.098 

c�londe cells, wIth ! plates per cell , each 4x4%. Th�y CULTURE. Weather Bureau Bulle- �lg�gl� �;�'tc���y,�·s�n,fIe��
r
��: : : : : : : : : : : : : : : : : : :  �:�i WIll dIscharge at thIS rate for ten hours. 2. Could thIS t i n  E. Floods of th e Mi�sissippi Bicycle crank. C. L. Goodrich . . . . . . . . . . . . . . . . . . . . . . .  5!l7.1OO 

battery be charged thr.ougb the same transr�rmel'l\ as are River. By Park Morrill. Wash ing. Bie�\':.t��!:.i.�!( . .  �n.d . �t.�eri�� . ��t.ach.���.�, . � .. l:: 597.�8 used for the bouse Clrclllt f A. No. A dIrect current ton 1897 Pp 58 Bicycle habit. S. A. Wban . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.133 
must be used to charge them. 3. How long and how • • • •  Bicyele 'handle bar. F'. E. Ingraham .... . .. . ... . . . . .  597.001 

many watts would it take to charge the above ' A. The The present work attes� the great value and thorough· �ig�l� �g�;,;'at�;.�:,��'i.t C: c: Berek: : : : : : : : : : : :  �:ru 
time reqnired for recharging depends on the amperes ness of the work accomplIshed by the Welther Bureau BBi,CcYyCCllee PsaudmdPe· ,oL· .'lM'em. DPe

le
v·o·r·e .

.
. ·.· . .. .. .... .. .... ........ .. .... .... .. .. .. ... 597597.'� 

used at 110 volts. The ampere honrs of the cell are 37l,9. with the Crippled means at their disposal, to which we I, """ 

If 10 amperes are used in recbarging it would . 3% have alreAdy referred . Tbe large pamphlet IS fil led BlillJ:neft:���. �:w�fs'::'::���� . .  ��� . .  �.��.�����.� 597.046 

hours 
, reqUIre " I  with interesting matter relating to the drainage basin of Boat. M. V. B. Evesson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.195 

. the MissiBSippi River, both under nonnal and fioo<1 con- �gn��: T�'a'. ':��r���.�� .��.I��:: . . . . . . . . . . . . . . . . . . . . .  5OO.!17!1 
(7321) MeL. P. says :  A peddler recently dltions. The floods occurring during tbe past twenty- Boller furnace. T. H. Sears . . . . . . . . . . . . . . . . . . . . . . . . .  5!r..tm 

passed through . our city selling a compound of such a six years are made the chief subject of study, inasmuch , BOI�:ka���:;:��.���.g��. :.���lat��. f�� . ���.��: 597.375 
nature that when it was applied to a newspaper cut., col- as only during that time co :nplete and reliable gage read- Bolt replacing device., M. P. Lawrence . . . . . . . . . . . . .  5!l7.!1.'5 
ored or black, and a clean piece of paper plIlced upon it ings were avaUable. Six notable fiood years are in- �gnl�: ::'0���:g�i.�ie� w':1�c:�;:eii: : : : : : : : : : : : : : : :  �:i;'�!. 
and heat or friction applied, the Cllt would be faithfnlly cluded in this period, and for these six fiood hydro- gg�tl�: �g�:��gll:gl�: '1': �;,�:1���.�: : : : : : : : : : : : : :  �J;; transferred to the clean paper The compound had the graphs have been drawn for several typical stations. The Bottle. non-refillable. A. '1'. Lalnson . . . . . . . . . . . . . . . .  597 . 1 17  
appearance of an �mulsion, being milk white and smelled downfiow of water from which each fiood arose has Rg�.le's��F�Y�l�"gbl�oi:· ��ir��i: ' ·i.iiitch"box: 597.();j() 
strongly of tnrpentine. C:an you give us Its formnla f been computed and the results are given in tabular form. Spice box. 
A. Information on this subject, also formulas for tbe The 58 maps and charts are well executed. ��:c��v��i!,�������eb:':C:" Lauten . . . . . . . . . . . . . .  597.:W 

preparations for effecting the transfers are contained in STEW ART'S TELEGRAPHIC CODE. By ��:���t ·se�e��.?{����I���k�;;'ke. Bicycle brake. ::;:�;���' Nos. 1062, 1122 and 1141, price 10 cents means of which allY n u mber, from Bra1';,S:i�':, ����"ection. c. W. Vaughan . . . . . . . . . . . .  597.040 one to a mil lion, can be expressed by Brick. composition of matter for building, W. H. 
(7322) J. J. W. asks : Will you kindly a single word of not m ore th a n  ten Brig�Va';,�d; C: �;: ·priciiard : : : : : : : : : : : : : : : : : : : : : : : : :  �:TJ inform me throngb your Notes and Queries of the SCIBN- letterli\. By C harle!' St e wart. Sai n t Bridge. concrete. A. Geisel . . . . . . . . . . . . . . . . . . . . . . . . .  597,281 

TJIl'Ic AlIIERICAN how to make a good black indelible Paul. 1897. Pp. 22 Price 25 cents. ����f:r.�ra:;·b�iJ.���z: : . : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:�� 
ink, such as is used in marking and designing on linen This little book gives a convenient system for trans· ������: s�':fee���rbu':ne� · Jt-'i��:g�ru:j,on burner: 597.240 
and other goods and such that will not spreadf A. See mlttmg numbers by telegraph, and will undoubtedly Liquid fuel burner. 
formula in SUPPLEKENT, No. 1121, price 10 centa by mall. prove tIReful to those who use telegraph codes. (Continued on pll{}e C2) 
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Cableway. carrier. and carriage, suspension, C. 
E. Richson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,200 

Calcium carbida. maklng, .J . E. Hewes . . .... . . .. ... 596,009 
Camelb, paotographic, C. A. Dake et al . . . . . . . . . . . .  597,268 
Cans, testing air tightness of closed or Hlled tin, 

O. Ascile .... ... . ... . . . . . . .... ........ . . ...... ..... 5.Q7.2.'l3 
Canteen, bicycle, Hawkins & Gardner . .... .. .. .... . 500,9!.l8 
Car controller, electric, J. C. Henry . . . . . . . . . . . . . . . .  597,314 
Car fender. P. Jones . . . .... ....... . .. . . . .. . . .... .. . ... 597.:t16 
Car fender. J. Meg-own .. . . ... .. .. . .. . . . ... ... ..... . . 5m.203 
Car hay rack, stock, W. Cline .. .. . ........ . .. . .. ..... 5!l7 ,262 
Car or locomotive wheel, Butze & Hewitt ......... 5!:t7,174 
Car sectional door, grain, G. \V. Peterson .. . ....... 597,087 
Car ventilator. E. S. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,nW 
Car wheel . A. Von Dutczynski . . . . . . . . . . . . . . . . . . . . .  597,270 
Cars. bag catcher for postal. '1\ E. Hendricks . . . . .  597.001 
Card grinding apparatu�. J. & F. Rothwell . . . . . . . .  597,365 
Carding machine, :M. H. Coffin . . . . . . . . . . . . . . . . . . . . . .  597,314 
Carrier. See Game carrier. l�uggage carrier. 
('ase. See Needle case. 
Cash register and indicator, L. 'r. Backus .. . . . . . . . .  59G,�lj:� 
Cash registering and stamping desk. H. Pot till . .. 5�j,tlti8 
Casting apparatus. metal, A. 1... \Valker . .. . .. . .. . .. 59j,3H7 
Centrifugal separator, C. A. Backstrom . . . . . . . . . . . .  597',253 
Ceramic objects, transferring metachromotypes 

under glaze upon, 'V. \Vachter ... . .. . . .. . .. ..... 597,3.1�} 
Chair. See Barber's chair. 
Chair fan attachment. rocking, G. 'V. Dearborn .. Iim.n7 
Change making device. A. A. Smith . . . . . . . . . . . . . . . 597,aOl 
Chariot, cycloidal, J. \V. Evans . . . . . . . . . . . . .  

' 
.. . . . . .  5H7,276 

Chisel, mortising. 'V. Potter ... ... ... .... ... . . . .. ... 5�f7,020 
Chuck, drill, Redin & "�essman . . . . . . . . . . . . . . . . . . . .  597. ;{,18 
Churn, J. E. Gibbs .... .... . ..... .... .. .. . . . . . .. ....... 597.000 
Cigar maker's paste cup. H. S. Holcomb ............ 597 , 184 
Cleaner. See Hose cleaner. Lamp chimney 

cleaner. 'Vindow cleaner. . Clip. See 'l'entering machine clip. Toe clip. 
Closet seat cover, L. Conradi, Jr . . . . . . . . . . . . . . . . . . . .  597,264-
Clothes pounder, C. A. Snow . . . . . . . . . . . . . . . . . . . . . . .  597,3� 
Cock, safety !<as, E. A. Haney .. ... .. . . .... .. . ... . . 507,181 
Color specimens to sample sheets, apparatus for 

attaching. C. D. Bradt........................... 596,977 
Comb and pen or pencil holder. combined, E. H. 

Norton . . .. . ... . ..... . . . . ..... .. .... .. . . . .. . ..... . . . 597,121 
Combing machine, wool. Eo Lodge . . . . . . . . . . . . . . . . .  597.:i61 
Compass. marine recording'. Heinrich & \Vood . .. 597,166 
CondelU�ing fumes, vapors. etc. , apparatus for, A. 

E. Griffiths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,996 
Conveyer, G. B. Krug . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,376 
CookinjZ' utensil , B. I�oery ..... . .... . ............. .. 597.217 
Coop, chickell, W. A. Douglass . . . . . . . . . . . . . . . . . . . . .  597,214 
Coupling. 8ee Pipe coup1ing. 
Cradle. self rocking. F. B. Millard . . ... . .. .. .. . . . .. .  597,168 
Cutter. See Stalk cutter. 
Cutter guide, E. J. �!iller .. .. .. .. .. . . . . . . . .. . . . . . .... 597,013 
Cylmder heads, device for removing, G. W. His· 

sett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,1:16 
Dental grindstones, wetter and wiper for. O. B. 

Hralln . . . ..... . .... . .. . . . .. . .. .. . . ..... . ... ..... ... 597,235 
Desk lid hinge and support, combined. F. W. 

'['ubey .. .. ..... . .. . . . . . .. ..... ... . ...... . . .. . . . ..... 597,:ro 
Ditche!'l. self clearing screen for, N. J�amb . . . . . . . .  597.241 
Door roBer attachment. sliding, D. \V. Tower . ... 597,310 
Dong-h for bread making. etc., machine for divid· 

lng. C. E. & J.  E. POinton . ... .. .. .. . . .. .. .. ...... 597,089 
DOll '!h or like material, machine for moulding. 

C. E. & J. IG. Pointon . . . .. .... .. . . . . . ... . . . . . . .. 597.088 
DralH!ht equalizer. A. Lange . . . . . . . . . . . . . . . . . . . . . . . .  597.200 
Dredging- machine, H. K. Reynolds .. . . . .. . . .. ... . .  5U7,lOO 
Drier. See �'ruit drier. 
Drill. See Rail drill. 
Duplex engllle, A. J. Caldwell . . . . . .. . . . . . .. ... . . .. . 596,981 

�;�;!�·�1e�t ��
l
l:r.·F·.·Di·eck·mai;�::: : : : : : : :  : : : : : : : g�f:A� 

Elect.ric generator. static induction, A. L. Bogart 5�Jj.131 
}1jlectric machIne. dynamo. J. Sohlman . ....... .... 597,090 
Electric motor controller. C. S. Cook . ... . .. . .. . .... 597,265 
Electric motors, regulating speed of series, H. F'. 

Parshall .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,018 
Electric ,",wItches and extinguishing sparks there� 

of. means for operating, J. B. Knudsen . .. .. . . .  597,150 
Electric transformer, J. J!'. Gates . . . . . . . . . . . . . . . . . . .  597,180 
Elevator. See Hay or grain elevator. 
EJevator guide lubricator. M. Abt .. . ... .... ... . .. . .  597,251 
Embroidery frame, N. C. Leonard . .... . . ...... .... .  597.007 
Eng-ine. See Duplex engine. Gas engine. Ro-

tary engine. 
Engines, automatic stopping mechanism for, V. 

E. Hunter . . . . .. . . . . . . .... .. . .. . .. ... . .. . . ...... .. 597,1!l8 
Engravings, producing. B. F. B. Fagg . . . . . . . . . . . . . .  597,277 
Excavating and back flllin� apparatus for sewers, 

etc. , combined, D. I. Calhoun . . . . . . . . . . . . . . . . . . .  597.�12 
Farm gate, G. H. Mott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.169 
�'ender. See Car feuder. Hay rake fender. 
Filter. C. H. Rhood . . . . . . . . . . .. . .. . . ...... . . .. . . ...... 597,248 
�Ht:�ig�

e
a�'vrce�c�iI�YR1�'Od: : : : : : : : : : : :  : : : : : : : : : : :  ��:� 

Filtration under pressure, apparatus for. P. R. 
Gray, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,9'J4 

Fire alarm, G. A. Townsend . . . . . . . . . . . . . . . . . . . . . . . . .  5B7,128 
Fire hose nozzle, M. H. Hart ........ ...... . . ........ ;:'97 .182 
lI'ireman's apparatus for handling ladders at 

fires, C. E. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.022 
Ii'ireproof buildings, construction of. A. H. Van 
Fir:�;0�lfv�lrtf�ie8: 'etc:: cO�poBit·io·Ii. 'of' iDiiiter 

597
,
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for, A. H. Van der Vy..:h et a\. . . . ..... ..... ... .. 097,129 
Fi.h hook, F. Eder ............ ................... ... 597,142 
t:l��t �!�t�.

a
��:�y� ��.

g
I£�fl���g�: .�:. ��'. :.����: : : ���:� 

�'Iuid pressure regulator, J. W. Weeks . . . . . . . . . . .  597,250 
}4'oJdin� box, H. A. Loverin . . . . . . . . . . . . . . . . . . . . . . . . . .  5m.065 
Fru it drier, A. H. Blackburn .................. ...... 597.257 
}1'rnit gatherer, D. T. Ward, Jr . . .. .. .. ..... . ...... .. 597.340 
Frnit, j If and cover for same, A. W. Mallo . . . . . . . .  597.OSa 
Jl·U I I Il B J .  P. Anders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,972 
FIl rnaee. See Boiler furnac�. Hot air furnace. 
Fnrn:lep. G·. D. Hoffman .. .. . . ... . . .... .... . .. . . 1 • • • • •  597,2&1 
l,' n rnace grate, F. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.079 
l<' : l r l l i t nre, portable. S. A. Dane . .. . . .. . . ....... .. . .  597.050 
G l�e. �ee Micrometer depth gage. Railway track 

gag-e. 
n \ ' IW earrier. ::\1. H. Parker ..................... . .. 597,016 
(; : IS 'uul electric light fixture. combination, J. W. 

I)arkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,244 
<: a., and oil from water, device for separating. 

.\!. W. Bovee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597 ,258 
na� ·tPl .aratus. acetylene, J. Leede . . . . . ... . . . . . ... 597,291 

,Uas �Hl I·ner. E. 1\ Jones .. . . . ... ... . . .. .. . .. . . .. . .. . . .  597.:n9 
( ins �llTll er. acetylene. E. J. nolan . . . . . . . . . . . . . . . . .  597,057 
Gu� burner. incandescent, D. Meyer . . . . . . . . . . . . . . . .  597.011 
Gas engine. C. Quast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.326 
Gases, vessel for containing l iquid. C. Rchmitz .. , .  597,024 
Bate. See Automatic gate. �"arm gate. 
(t�te. O. HonegJlter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,285 
Generator. See Electric generator. 
Gilders' leaf and making same. O. Michalk ........ . 5H7,012 
Gloves. etc., fastener for, M. 'Vertheimer . ..... .  0 597,t:l2 
Gold collecting plates, composition of matter for, 

C. ��. Greene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  an7,nR 
Grinding machine, r. F. Tebbetts . . ... . ... . .. . . . . . . 597.03.'1 
Gun carriage recoil cheCk, field, C. Rostel .  . ... . .. . 5B7.126 
Gun mount. C. O.  �"'orsell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597, 178 
Hammock, H. '!'hiele .. < .. ... .... . ...... .... . . . .. .. .. .  597.227 
Handle. See Saw handle. 
Harrow, I�ean & Fisher .... . . . .. ..... .. . . .. . . ... . ... 597,201 
Harvester and husker, corn, J. W. Warrick . . . . . . .  597.0U 
Hay or' grain elevator and distributer, C. D. 

Beckwith ... . .. .... .. ........... ...... ......... . .. 597,096 
Hay rake fender. horse. 'V . Ostrander . . .. .. . ... ... 597,170 
Hay rake, horse, D. B. Smith . . . . . . . . . . . . . . . . . . . . . . . .  597,072 
Head rest. pocket folding, N. R. Stone . . . . . . . . . . . . .  597,:3.'36 
Heater. See Peanut heater. \Vater heater. 
Heddie, L. Knecht . . .. . .. ... . . . . ... . . . . ... .. .. . . .. ... 597,149 
Huok. See Fish hook. 'VhifHetree hook. 
Horse detacher • .  J. P. Ponton . . . . . . . . . . . . . . . . . . . . . . .  597,003 
Horseshoeing apparatus. 1<'. ��llsworth . . . . . . .... . . 597,a17 
Hose cleaner, W. A. Huebner . . . . . . . . . . . . . . . . . . . . . . .  597,185 
Hose reel, E. Clilf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5!l7.100 
Jlot air furnace, L. Steelman . . . . . . . . . . . . . . . . . . . . . . . . . 597.091 
Hub attaching device, S. Day . . . . . . . . . . . . . . . . . . . . . . . . )97.�15 
Hydrocarbon burner, G. E. Haggerty . . . . . . . . . . . . . .  a97.Un 
Incubator, J. L. Nix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,24-2 
Indicator. See Speed indicator. 
Injector, L. Ahrbecker . . .. . ... . ... .. ....... . .... ... . . 597,212 
Insect exterminator, C. J. Stewart . . . . . . . . . . . . . . . . . .  597,Da2 
In.ulating trolJey hanger, E. .J. Cook . . . . . . . . . . . . . . .  597, 140 
Ironing machine. W. P. Lynch . . .. . .. ... . . .... . ... .  597.322 
Jack. See Vehicle jack. 
Jar. See Fruit jar. Self sealing jar. 
Jar closure, J. Schies . ... . . . . . ... ... . . ... .... . ... . . . . . 597.299 
J oint. See Railway rail joint. 
Keyless lock, W. B. Holton . . .. ... ... .. . ..... . . . . ... .  597,080 
Kn�tting machine. G. F. Sturgess. . . . .  . . . . . . . . . . . .  597.092 
KllItting machine, circular. InJitaUs & Baron .... .. 597,288 
L'we. ribbon, or belt reel. J. A. Dowdy . . . . .. .. .... 596,988 
L!unp chimney cleaner, S. Larson . . . . . . . . . . . . . . . . . .  597,187 
Lamp filament, incandescent, K F. Von Wilmow-

sky . .. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,172 
L'lmp post attachment. A. Wehr .. . . ... .. ... . . . ... . 597,:'Ua 
Lantern, Baron & Ha1fey . . . . . . . . . . . . . . . . . . . . . . . . . . .  fln7.254 
Lasting machine, S. W. Ladd .... . ..... ............. 597,a21 
I�asting machine, A. F. Preston . . . . . . . . . . . . . . . . . . . .  597.247 
Latch and SLOP, combined door, G. D. Pettingell . 597,219 
I�atch lock, V. Watrous......... . . . .... . ... .... . . . . .  597,::W1 
I,athe and attachment, E. L. Striegler . ..... .. . . ... 5!l7,303 
J�Ifter. See Barrel lifter. 
J,iquid fuel burner, L. Serpollet . . . . . . . . . . . . . . . . . . . .  597,028 
LiqUId raiSing apparatus. R. W. Elliott . ... . . . . . .. . 597,273 
J�iquids from vessels. apparatus for withdrawing, 

Lindner & Zie�enbein . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,292 
Lock. See Alarm lock. Bicycle lock. Keyless 

lock. Latch lock. 
Lock. ']'. L. Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597.021 
J�oom picker check. R. Thackery . . . . . . . . . . . . . . . . . . .  5!:11,l92 
I�ubricator. See Elevator guide lubricator. 
Lubricator, P. J. Donohue . . . . . . . . . . . . . . . . . . . . . . . . . .  597,371 

'titutiftt !tutritan. (J ANU ARY 22, I S9�t 

ORDINARY RATES. 
Inside Palre, each insertion. - ,.,tl cents a line 

Back PaKe, each insertion, - - $1.00 a line 

Pf""F<>r some classes of Advertisements, Special and 
HiQher rates are required. 

The above are charges per agate line-about eip:bt 
words per line. This notice shows the widtb of the l ine, 
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ment. as the letter press. Advertisements must be 
recei'Yed at Publication Office as earl:r. as l.'hursllay 
mornmg to appear in the fullowiIUC week s iSE'ue. 

Star * 
Lathes 

Foot power 
Screw .. .  

. . .  cutting 
Automatic 
Cross feed 

9 and I I - i nch Swing. 
New and Original Features 

Send for Catalogue B. 
Seneca Fa1ls Mfg. Company, 
695 Wat<r St., Seneca Falls, N. Y  

BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1 23 .  
Pr;ce 1 0  cents. For sale by Munn & Co. and all news-
dealers. Send for 18_97_c_at_a_l_o'-->{_u_e. ________ _ 

.POWER & FOOT I SHAPERS. P LANERS . D R I L LS 

L. AT H E S. �:tf��E.pr,��P g,llT1fLlci�ul��t[ 
S E: BASTIAN L AT H E  CO. 120 CULVERT ST. C I N C I NNAT I .  O .  

B ' M  , " Strike while the 

B M '} OYS On compIJf���d�
O
��;_ y al I U I ough InstructIOn 

ADVANCE YOU RSELVES. 
I M PROVE YOUR CONDITION. 

THE H O M E  SCHOOLS OF 
Mechan ical , E l ectrica l ,  Steam , Civ

i l ,  and Sanitary E n g i neeri n g ,  
Arch itect u re ,  M etal Work-

i n g ,  Pattern Making.  
To encoura�e Y')U to start now, we 
furnish $11 mechanical drawing out
Ot free. Small Fees. Advance or 
lnstallments. Send for beautifully 
illus. 100 page S. A. catal., postpaid. 

U n ited Correspo ndence Schools ,  
154 �o 158 5th Ave., New York, N. Y.  

F. W. EWALD, Gen. Mgr. 

Lubricator, A. M. Way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  097,1,,7 
Lug�age carrier, A. H. Jenks . . . . . . . . . . . . . . . . . . . . . .  5m,318 
Mail hox, E. J<J. Foss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  097,179 
Mail collection system, D. A. Gray .... . . . . . .. .. . . . .. 5.tJ6.!1.J3 
Mandolin, G. W. Bostwick et al. . . . . . . . . . . . . . . . . . . . .  597,352 
Match box, bicycle, H. l4�rank . . . . . . . . . . . . . . . . . . . . . . .  597,279 
Mattress, ventilated. P. }i"orsber� . . . . . . . . . . . . . . . . . .  597.058 
MechanICal movement. H. Kramme . . . . . . . . . . . .. . .. 597,200 
Metal planer feed, Gray & Richter . . . . . . . . . .  597,355, 5\11,356 
Metals, separating and refining, l!'. R. Carpenter .. 597,139 
Meter. See Fluid meter. 
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Minin� machine. �. IJ. Hopkins .............. . : . . . .  597,� 
Mining machine, E. C. Morgan . . . . . . . . . . . . . . . . . . . . . .  597.085 
Mit:ror pivot and adjuster. F. W. 'robey . . . . . . . . . . .  597,308 MOIstener. envelope. 8. S. Marley ....... ..... . .. . . .  597,010 
Mordanting. C. Dreher . . .. ....... . .... .. .. . . . . . . . . . . .  5Y7,1m 
Motocycle, L. H. Wattles .. ....... . . . . .. .. . . . . . . . . . . .  597,042 
Motor. See Railway motor. 
Mower, lawn. L. H. Davis . ...... . ... . . .. . . . . . . .. . . . . . 500,985 
Nailing machine, W. B. Brady ... .. . . .. . . . . . . .. . .. .. 597,()9';' 
Needle case, Kramer & Cartter . ...... . . . . .. . . . . . . . . .  b97,tJ04. 
Needle threader, A. L. McLaren . . . . . . . . . . . .. . ... . . . 5!l7,QS6 

............................ 
: NICKEL PLATED POOKET LEVELS : 
• • • • • • : 2J.9 inch, - - - - 0.40 I � mch, - - - - 0.50 : 
• !l8 page Catalogue of PiIne Tools, Free, • : (�8� STARRETT g,'!ia, Athol .  rr.A8�'1". : ............................ 

Nut and bolt lock and washer, combined, J. A .  
Nuh��k�

a
�: ii;;tii;'jitoii. : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  gw.:�� I _111111151111111111111 Nut lock, D. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5�7,1l9 Nut lock, Norlund & Clark . . . . . . . . . . . . . . . . . . . . . . . . . .  597,218 

Nut lock, J. P. Peck . . . .... .. . . . . . . .. .. ..... .. . . . . . .. . 5!17,324 
Package, sealed, O. S. J<'ellows . . . . . . . . . ... . . . .. . ... . 591,109 
Packing composition , steam, F. E. Hall .. .......... 597,057 
Pad. See Pneumatic pad. 
Pad h .. lder, E. G. 'I'ebbutt . . . . . . . . . . .. . . .. . . . 597,034, 597.0.% Pail, J. Danz, 2d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,051 Paper cutter clamp coupling device, C. Seybold .. 007.069 Paper cutter hand clamp, C. Seybold . . . . . . . . . . . . . . .  597,070 
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p�J\·n�����e· for t'ollet: E: 597,231 

Pap!� '::i�{ira·Ii.d pen'cii'sh'arpe'ner':coiilbineci: G: 597,230 
Pea�ut

B:e"���: T: M::waike,:.: : : : : : : : : :  : : : : : : : : : : : : : ��ai8 
Pen, electric searing, H. Green . . . . . . . . . . . . . . . . . . . . .  5ft7,373 
Pencil holder, O. R. Pihl.. . . . . . . . . . .. . . . . . . .. . . . . . . .  5!l7,295 
Pianoforte, ,I. A. W eser.. . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  597,044 
Pipe and bolt threading machine, hand, J. 1<'. 

Crudginton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 596.983 
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h:�l��g���r's�el,' ��rrW: 597,193 

Deutscher .. ...... . ......... ... . . .. . . . . . . . . . . . . . . .. 597,358 
Planter, corn, J. H. Acton . . . . . . . . . . . . . . . . . . . . . . . . . . .  596,971 
Planter, seed, J. H. Haley .. . . . . . . . . . .. . . .. . . . . . . . . . .  596,997 
Plaster board� process of and machine for mak-

ing, E. C. Smith .................. ................. 597,3.32 
Plastic composition from cork, etc., producing. 

M .  Hocquet ... .. ..... . . . . . . . . . . . . . .. . . . . . . . . . .. : .. 597,283 
Plow, double .hovel, C. B. Williams . . . . . ... . . .. . .. .  5!l7,045 
Pneumatic dispatch tnbe systems, terminal for, 

L. C. Bostedo . . . . . . . .. . . . . .. . . .. . . . . . . . . .. . . . . . . . . .  597,156 
Pneumatic pad for bicycle or lIke handles, Elton 

& Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,108 
Powder divider, '1'. H. Nance . . . . . . . .. . . . . . . . . . . . . . . 597,188 
Power. See Wave power. 

��:���
it
S��II:{f�� ����h��lfe����:�: ' . . . . . . . . . . . . 5m,372 

Primary battery, C. J. & H. C. Hubbell. . . . . . . . . . . . 097,239 

ICE BOATS-THEIR CONSTRUCTION 

�rr�:i���r���k ;ci�� :::��!�fn����h��h�:
t
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a
�� construction. Views of the two fal'test ice-sailing boats USed on the Hudson river in winter. By H. A. Horsfall M..E. Contained in SCIENTIFIC AMERICAN SOPPLE: 

MENT, No. 1 .  The same number also ('ontains the rules 
and. reguJationiiolo for the formation of ice-boat clubs, the 
sailtng and management of ice-boats. Price 10 cents. 

Q U E E N'S  NEW 
A U TO M AT I C  L A M P. 
Its Six Points o f  Superiority : 

1. It keeps in focus constantly. 
�: ���ft��;�o�����:J��b�lp 
it regulate. i. 'I'he full crater 
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adju!;tments are all outside. 
ar Send f<>r circular ro 

Cl IJ EEN & C O . ,  Iuc. 
1011 Chestnut St., Philadelphia 

ROCK DRI LLS 
AIR COMPRESSORS 

S I M PLEST, MOST EFFI C I E N T  and D U RABLE.  

(RAND DR I LL CO. )  
Printing p l a t e s, preparing aluminum, O.  c .  

H A V E  T H E  LATEST I M P R OV E M E N TS. Strecker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  097,366 
Printing press sheet delivery mechanism. R. W .  

Send for Cat.atog1U. 1 0 0 Broadway, New York.  
No machine shop can be thoroughly np-to-date unless _it has the most 

modern per-
� fected tools. 

For instance, 
the 

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

�''hlgy n��rJ'i'h�0�1��;�%'�1;;r;'t:': ��'fa�'!,nth�
h
�r:.a� 

olf both the sleeve and .hank thread. Made of best 
quality ca.t ste .. 1, carefully fitted. Long or short nlp-
��

e
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t
w�\��t�:.r�:."���lfO�� Ashley Holders are 

WALWORTH M F G .  C O . ,  20 Ol iver St . ,  Bosto n ,  Mass. 

WORK SHOPS 
of Wood and Metal Worke1"8, with
out steam power, equipped with 
B A R N E S '  FOOT P O W E R  

M A C H I N E R Y _ 
allow lower bids on jobs, and give 
greater proOt on tbe work. Machmes 
�ent on trial if desired. Catalog Free. 

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

T H E  COB U R N  PATENT TROLLEY TRACK 

The Coburn 

HOUSE DOOR 
HABGERS� 

'I'he first made with adjustable track. 
'I'he track can be put up in 30 minutes. 

ar Send for Book. 

Trol ley  Track Mfg. Co. ,  H olyoke, Mass. 

M A T C H  FACTORY.-DESCRIPTION 
of an English factory. SCIENTIFIC AMERICAN Sup
PLEMENT 1 1 1 3 .  Price 10 cents. For sale by Munn & 
Co. and all newsdealers. 

Physical and School Apparatus 

GALVANOMETERS 

Janlieson . . _ . .. . .... . ... ... . . . . . . . . . . . . .. .. . . . .... . 597.114 
Pulley or sheave. J. Kibin . . . . . . . . . . . ... . . . . . . .. . .. .. 597.06.'i 
Pulp grinding machine, WOOd, A. 'l'romblee . . . . . . .  597.208 
Pump, M. D. Temple . . . . ..... . . . . . . . . . . .. . . .. . ... ... . .  597,155 
Pump, C. C. Worthington ..... . . . .. . . . . . ... .......... 597,368 
Pump. C. A. Wright .. .. .. ... . . . . . . . . . . .. ...... . .. . ... 5�7,076 
Pump, air 11ft, W. L. Saunders .. ... . . . . . ... ... ..... 597,0"...3 
Pumps and hose to strainers, device for attaching 
Pur���
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Pyroxylin compound, H. Goetter . . .. . . . . . . . . .... ... 597,1« 
Rack. See Car hay rack. 
Radiator foot rest, E. W. Cornell . . . .. . . . . . . ...... . . 597,049 
Rail drill, M. M. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,371 
RaIlway conduit system. electric, R. F. Thomson 597,036 
Railway, electric, H. W. Libbey . .. .. . .. . . ...... .. .. 597,202 
Railway motor, electric, C. J. Van Depoele .. ...... . 97,156 
Railway rail joint, E. C. Edwards ............ ....... 597,271 
Railway tie plate, W. E. Miller . . . . ..... .. .......... . 597,0Il4 
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electric, C. A. Terry .. . .. . .. . ... . .. . . . . .. . . .. . ... .  597,306 
Ratchet. wrench, E. C. Webster . . . . . . . . . . . . . . . . . . . . .  5!l7 ,{)4.3 
Reel. See Hose reel. Lace, ribbon or belt reel. 
Reflector, lamp, J. S. Thomas . . . . ..... .... . .. . . . ... . 59.,007 
Register. See Cash register. 
Regulator. See Fluid pressure regulator. 
Reversing mechanism, G. Busch . ... .. .. . .... ..... .. 597.311 
Rheostat, graphite, E. W. J ewell . . . . . . . . . . . . . . .  ' "  597,002 
Rotary engine, C. Engberg . . . . . . . . . . . . . . . . . . . . . . . . . .  597,274 
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Sander cylinders, paper fastening for. M. A. Beck 597.048 
Sash lift and fastener, K. A. Klose .. . .. . . . .. ... . . . . . 597,199 
Saw, 1.\ IJ. Wallace .... . . ... . .. .. .. . .... . . . . . .... ... .. .  597,229 
Saw handle, E. C. Atkins ... . ... . . ..... . ... . . . .. ... . .. 597,1\51 
Scaffold, Rue & Devine . .. ....... ..... . . . ..... .. . .. . . . 597,205 
Scale, joint measuring. O. Schubert . ............. .. 597,aoo 
Scale, price, A. U. Smith .. .... ... . ...... ....... . . .. . .  597,300 
Screen, D. E. Phillips ................................ 597,245 
Screw union or couplIng, C. A. Higbee . . . .. . . . .. . . . 597.000 
Seating, depot, C. B. Demare.t .. ... .... . ... . . .. . . .. . 596,986 
Seed delinter, cotton, J. S. Rosamond . .. . . . 597,123, 597.124 
See� deUnting machine, cotton, W. A. Ragsdale . . 597,327 
Seed delinting machIne. cotton. If. E. Rosamond 597,125 
Self-measuring tank, A. 'V .  Krause .. . . . . . .. . ... . . . 597.116 
ReJf·seaHng jar or vessel, W. D. McLaughlin . . . . . .  597.014 
Self·setting trap, F. W. Frampton . . . .. . . .. . . .. . . .. .  596.990 
Separator. See Centrifugal separator. Steam 

separator. 
Sewing machine, H. R. Tracy . . . . . . . . . . . . . . . . . . . . . . . . 597,338 
Shade roller fixture, E. C. Eyl.. . . . . . . . . . . . . .. . . . . . . . 597,354 
Shafts in hubs or conplings, device for locking. 

P. H. Rylander . .. ... .... . . . . . . . . . . . . . . . . . . . . . . . . . .  597,329 
�gt;t.
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Shoulder brace. E. Thomson . . . . .. . .. . . . . . . . . . . . . . .  597. 127 
Signal apparatus, coin-actu�ted, H. R. Mason . . . . . 597.362 
Signaling shutter, F. G. W. J. Adam . . . . . . . . . . . . . . . . 97,134 
Silver ores. chloridizing, E. Heiligendorfer . . . . . . . . 597.238 
Skate, roller, S. L. Schwartz . . . . . . . . . . . . . . . . . . . . . . .  597,025 
Skate sharpener, H. W. B. Gowdy . . . . . . . . . . . . . . . . . .  597,163 

Gas B last Furnaces 
BAS PRODUCERS 

AND 
P R E SS U R E  B L O W E R S .  

For l!lustrated Pamphlets, appl1i to 
A M E R I CA N GAS F U R NACE CO, 

23 John Street, New York, N .  Y. 

PE R P E T U A L  M OT I O N  

Buy Telephones 
THAT ARE G O O D--NOT " C H EAP T H I N GS . "  

The dllference in cost I. little. We guarantee 
our apparatus and guarantee our customers 

against loss by patent suits. Our guaran· 
tee aDd instruments are both Jroud. 

WESTER N  T E L E P H O N E  CONSTRUCTION C O .  
2 5 0-2 5 4  S o u t h  C l i ntn" St . ,  Chicago. 

Largest Manufacturers of Teleplwnes 
exclus;.vely in the UnUed States. •$5 Printing Press 

Prints your own cards, labels, etc. 
Larger press for circulars or small 

. '. newspaper, $18. Everything easy hy 
printed rules .ent. Cataloque for . 

" ', '  stamp. KELSEY & COMPANY, 
}I'actory 4, MERIDEN, CONNECTICUT. 

E DC E T O O L S -e", 
STANDARD, SINB, TANGENT, 
REFLECTING and WIEDEnANN 
GALVANOnETERS • • • • •  ..: Skirt faCIngs, machine for making, A. C. Squires .. 597.074 

Catalogue free. 

E. S.  Ritchie & Sons, Brookl ine,  Mass. 
N I C K E L  

AND 
Electro· Plat ing  

.\pparalUs a n d  MateriaL 
THE 

' I anson & VanWinkle  
Co., 

N ewRl'k, l" .  J .  
136 Llherty St., N .  Y. 
35 & 37 S. Canal St., 

ChicllllO. 

WO R K S  L I K E  A C H  
Perfect .atl.faction I s  experi

enced usinfj{ our No. 5. 6 or 9 
�:t�rn�m�J'.�!�:.d�r'!;n'lino� 
ratchet power. Gears housed 
from dust. Cha.ers set by gra<1-
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The Merrell Manufaetur
inK Co., liOl C u rtiss Street, 

ELECTRO MOTOR, SIMPLE, HOW TO 
make.-Bs G. M. Hopkins. Description of a small elec
tro motor devised and constructed with a view to a8liist
imz amateurs to make a motor which might be driven 
with advantage by a current derived from " b»ttery and 
which would hav(l sufficient pC Jwer to operate a 'foot 
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!CAN SUPPLEMENT, No. 64 1 .  Plice 10 cents. '1'0 be 
had at this office and from all newsdp.alers. 

£astings and 
Parts,--c", 

• • •• ANUS, CONN. 

Hkirt protector. bicycle, A. !toss . . . . . . . . . . . . . . . . . . . .  597,298 
Smelting, method of and apparatus for matte or 
Soc��ri��';ic�e�f�r

a����;�. poi e.; 'etc:: "j: . C': 'i;a':: 596,991 

kins. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  597.004 
Soldering aluminum, F. A. Gooch .. . . . . . . . . . . . . . . . .  59< ,111 
Solderin� aluminum. flux for, 11'. A. Gooch . . . . . . . .  597,112 
Speed indicator and cyclometer, combined, W. J. 

Edwards . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 597,272 
Spice box, E. Ackermann . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,077 
Spikes. bolts, etc., device for drawin�, V. R .  

Paige . . . .. . . . . . . . .. ... . . .. . . .. . . . . .. . . . ... . . .. .. . . . . 597,294 
Spinning machine lubricating device, 1.1. Shep-

ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. .. . . . . ... . . .. . .. . 597,331 
Spinning machine ring and traveler, F. S. Cul-

ver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  597,176 
Spinning mule driving- mechanism, J. A. Aubry . .  597,2"<>4 
Spittoon. fountain. G. E. Johnson . . . . . . . . . . . . . ..... 597.359 
Spool , L. N .  Parks . . . . .. . . . . . . . . . .. .. .. . . . . . . .. . .... .. 597,017 
Spoon holder, J. '1'. Cassino .. . . . . .. .... . . . .. .. . . . .. . .  596,98'l 
Spring. See Vehicle spring. 
Spring shaCkle. vehicle, H. C. Swan .. . . . . . . . . . . ... .  597,22b 
Sprinkler. See Automatic sprinkler. 
Stacker, Erickson & Johnson . . . . . . . . . . . .. . . . .. . . . . .. 597,275 
Stacker, pneumatic straw, W. J. Randolph . . . . . . . .  5.�7,364 
Stalk cutter, Acre & Walford . . . . . . . . . . . . . . . . . . . . .... 097,160 

(Continued on paqe 63) 

How to Build 

" 'I'HE BUILDER " S'I'UDEN'I" S SERIES. 
Just published. Crown 8vo. Price 5s. 

CARPENTRY and JOINERY 
A Text-Book for Architects, Engineers, Surveyors and 

Craftsmen. Fully il�ustrated and written by Banister }'. 
Fletcher and H. PhLllips Fletcher. D. FOURDRINIER, 
H Builder " Office. 46 Catherine St . •  W. C., LONDON. 

a Home/ ........... ·� 
Tho.e intendlnll to bui ld will find the very be.t practical su,,· 

gesttoDs and examples of Modem Architecture in the handsomel'it 
Architectural MlIIlazine ever published 

"The Scientific American 
Building Edition . "  

Each number is illustrated with a Colored plate and numerous 
handsome enllravinlls made direct from photofJ'fltphs oj buildings. 

together with interior views, tloor plans, description. cost, locat,ion. 
owners' and architects' names and addresses. The lllustration8-
include seashore. southern, colonial and city residences, churches, 
schools, public buildings, stables. carri8f!e .houses, etc. 

All who contemplate buildinll. or lmprOVlDJl homes or structures 
of any kind. have In this handsome work an almost eudless series of 

the latest and best examples from which to make selections. thus saving time and money. 
P UBLISHED MONTHLY. SUBSCR I PTIONS $ 2 . 50 A Y EAR .  SLNGLE COPIES 25 C E NTS. 

Semi-Annual Bound Vol u m es, $ 2 . 0 0  each. Yearly Bound Vo l u mes, $3 .50 each. 
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