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reached. At Nicaragua the climate, on account of the year, but the number will be limited, as horseless carri
prevailing trade winds, is at .present healthy. The ages are complicated pieces of machinery and have to 
opening of the work may induce some fever. Save as be built carefully, and the factories are now crowded 
regards the rainfall of 22 feet per year, it is probably to their utmost. 

MUNN & CO., 
preferable to Panama. The merit as regards convenience and economy of EDITORS AND PROPRIETORS. PROBABLE,COST OF CONSTRUCTION.-Panama Canal. the new means of transportation is patent to all, but 

PUBLISHED WEEKLY AT -Estimated cost, based on four years' survey by 150 en- there is another point which should not be overlooked. 
No. 36. BROADWAY, NEW YORK. 

TERMS TO SUBSCRIBERS. 
One copy one year, for the United States. Canada, or Mexico . . . . . . . . .  $3.00 
One COpy: one year, to any foreign country. postage prepaid. £0 16s . od. 4.00 

THE SCIENTIFIC AMERICAN PUBLICATIONS. 
ScientifiC AmerICan (Established 1845) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $:1.00 a year. 
SClentitic American Supplement (Established 1876) . . . . . .. . . . . . .  5.00 •• 
Scientific American Building Edition (Established 1885) • . . . . • . .  2.50 
Scientific American Export Edition (Established 1813) .. _ _  . •  _ _  . 3.00 

'Jlhe combined subscription rates and rates to foreign countries will 
be furnished upon application. 

Remit by postal or express money order, or by bank draft or check. 

MUNN & CO.,3tH Broadway. corner Franklin Street. New York. 

� 
NEW YORK, SA'l'URDAY, FEBRUARY 18,1899. 

gineers, and indorsed by an international commission, In a few years, the horseless vehicle will change the as
including the chief engineers of the Manchester and pect of many of OUI' great cities, and the new industry 
Kiel Canals, is $102,000,000, which has had such a struggle for existence will, in 

Nicaragua Canal. - Various and widely different time, transform our cities .. In ten years New York has 
schemes proposed, with a variation of 110 per cent be witnessed remarkable changes in transportation. It 
tween the highest and lowest estimates. The ranking has seen the old horse cars discarded for the cable, and 
engineer of the latest board places the ultimate cost at now the cable is to make rOOIll for the underground 
about $150,000,000. electric system. With even the partial exit of the 

In the latest estimates (it should btl mentioned) the horse will disappear to a great extent the dust and 
unit prices adopted are much lower for Nicaragua than mud and noise and the cobblestone pavements, and it 
they are for Panama, where dredging, for in�tance, is will benefit the public health to an almost incalcula
estimated to cost 50 cents a yard, as against a few cents ble degree. '.rhe first point to be considered is that of 
at Nicaragua. With this disparity in prices, it is likely street paving. Each year miles and miles of aspbalt 

THE PANAMA AND NICARAGUA CANALS-A the relative proportion of 1 to 1� in a comparison of have been laid in place of the wretched cobblestone 
COMPARISON, the cost of the two schemes is approximately correct. and block pavements. Of course. there '1re certain 

Elsewhere in this issue we give a comprehensive des- To determine the comparative advantages of the conditions under which asphalt pavements are not 
cription of the Nicaragua Canal project. In our issue two routes, were they both completed and open to available, as on streets where the trucking is the great
of February 4th will be found a similar account of the traffic, the following considerations must be noted: est. for the trucks, which are heavy in themselves, are 
Panama Canal. In both artIcles it has been our aim LENGTH OF CANAL.-Panama, 46 miles; Nicaragua, loaded with tons of goods, and the metallic tires cut 
to give an impartial statement of facts. To assist 170 miles. into the asphalt. The cost of keeping a pavement 
the reader in forming his own estimate of the relative TIME OF TRANSIT.-Panama, 15 hours; Nicaragua, in repair under such conditions is something enorm
merit of these two colossal undertakings we present the 45 hours. ous. A good example of this may be seen on a block 
following comparison of the salient features of both. EXTENT OF DANGER ZONE.-From the time a ves- of Chambers Street, between Broadway and Centre 

HARBoRs.-Panama.-At each end of the canal sel is lifted above tidewater to the time she reaches Street, New York; the ruts in the asphalt pavement 
is a good natural harbor. Both have been in use for tidewater at the last lock she if; liable to be wrecked are very deep and repairs are constantly being made. 
about half a century as the terminals of the Panama through the failure of the dams, lock gates, etc. At With the introduction of the horseless wagons and 
Railroad. The Bay of Limon is a magnificent land- Panama the" danger zone" is 23 miles in extent; at .. auto-trucks," ESteel or iron tires will undoubtedly give 
loch;ed harbo,r with ,deep anchorage ; the Panama har- Nicaragua it extends for 157 miles. way to heavy rubber cushion or possibly pneumatic 
bOl' is c:1allower, and the maritime canal will have to· SUMMIT LEvEL.-Panama, 98 feet, reached by three tires, and, at any rate, solid rubber tires would be used, 
be kept open by dredging. locks; Nicaragua, 110 feet, reached by four locks, ac- in order to obtain the necessary bite upon the pave-

Nicaragua.-Artificial harbors will have to be built cording to latest surveys. ment. No matter how heavy the traffic, asphalt pave-
at each end. At Brito the construction would involve ACCESSIBILITY.-Panama and Nicaragua are about ments would then be available and afford the best pos
building a 3,500 foot jetty and dredging out a 140 acre equally accessible for the world at large; but for a voy- sible street pavement for automobile vehicles of all 
harbor to a depth of 30 feet. At Grey town a fine age from our Eastern to our Western seaboard Nicara- kinds. Cobblestones and Belgian block pavement will 
harbor once existed, but has since been destroyed by gua is about 375 miles shorter. This is compensated, be renewed as fast as they wear out with asphalt, and 
natural forces. An artificial harbor, protected by jet- however, by the 30 hours extra time taken in the tran-, the result will be that in time cab riding will be a posi-
ti!ls, would have to be built in the face of the deter- sit at Nicaragua as compared with Panama. tive pleasure and a bicycle can go anywhere. 
mined efforts of Nature to prevent it. It would no STRATEGIC V ALUE.-If both canals should be de- The noise and clatter which makes conversation al-
doubt be practicable to create the harbor; but it would clared neutral (we are committed by treaty to main- most impossible on many streets of New York at the 
be at a cost which was estimated at. $2,500,000 by the tain the neutrality of Panama and ought therefore to present time will be done away with, for horseless vehi
Ludlow board. To this must be added the cost of declare the neutrality of Nicaragua), all warships, in- cles of all kinds are always noiseless or nearly so. This 
continuous dredging and of the periodical conbtruc- cluding our own, would seek the shorter canal, because' question of noise has much to do with the general 
tion of protect.ive works to prevent the shoaling of the of the limited time they would be within the danger health of the community. Specialists have many times 
harbor. In 1893. Major McFarland, who was sent by zone, as explained above. A charge of dynamite at a expressed an opinion that the nervous diseases which 
the Secretary of War to investigate the canal, re- dock gate could shut a whole fleet up in the isthmus exist in the city are aggravated, if not caused, in many 
ported to the Senate that the construction of a suit- for an indefinite period. cases, by noises incident to a great city's traffic. The 
able harbor at Grey town alone would cost $9,500,000, In snmming up our somewhat lengthy considera- bells of the new vehicles will of course be somewhat 
while according to the same authority that at Brito tion of the broad question of a canal across the isth- annoying at first. 
would cost $5,000,000. mus we are free to confess that all considerations of a A point, most important of all, connected with the 

TRANSPORTATION FACILITIES.-The Panama Canal purely practical nature indicate that it is for the best displacement of the horse is 
'undoubtedly that of the 

has a double track railroad extending parallel with interests of this country and the world at large that cleanliness of our streets. When we stop to analyze 
the whole route, and terminating on each ocean at only one canal should be built and that it should be the dUtlt and mud, we find that two-thirds of all of the 
deep water piers. secured by the completion of the canal upon which dirt which we find in the street is caused by the horses 

Nicaragua has 9 miles of single track at its Grey- two-fifths of the work has already been done. The themselves, as the dust from other sources and the at
town end. The other 161 miles of the route are desti- problems of construction are simpler, the cost will be 50 trition of the pavement is slight. Therefore, if all of 
tute of transportation facilities. General Hains, of per cent lower, and the time and risks of transit less the horses could btl done away with, two-thirds of the 
the Walker Board, considers that a double track in the case of the Panama route. dirt would disappear in its turn. While this may virtu
standard road parallel to the route of the canal, and The only possible recommendation in favor of the ally be regarded as impossible even a great many years 
costing $100,000 per _mile, is an indispensable prere- Nicaragua scheme is the sentimental one. It will be hence, at the same time there is no question that the. 
quisite to its economical construction. "Our own canal, built with our own money, con- greater use of the horseless carriage, wagon, and truck 

PLANT.-Panama has a plant that cost originally trolled by ourselves." Without dwelling upon the fact will produce a marked effect upon our streets. The 
$30,000,000 scattered along the route, and has good ac- that such sentiments are diametrically opposed to the number in use is so comparatively small at present 
commodations provided for 15,000 men. prevailmg international conviction that such great that it cannot be reckoned with. But by the time we 

At Nicaragua there are five dredges, a machine shop waterways should be open to all and at all times ab- have two thousand horseless vehicles in the streets, wa 
and some storehouses at Grey town. solutely neutral, we ask, Are we ready to spend $150,- will begin to see a marked difference. The most obvi-

PROGRESS OF THE WORK.-At Panama two-fifths 000,000 for a toy? For if we do not gain some solid ad· ous and important part of the work of street cleaning 
of the work is completej. Fifteen out of the total vantages from Nicaragua (not in the way of pecnniary in a great city like New York is the removing of accu
forty-six miles are dredged to the original width and profits, since the govprnment may not enter COlllmer- lllulations from the surface of the streets. In the late 
to a depth of frolri 16 to 29Ys feet. Work has been cial enterprise for gain) which cannot be offered to us Colonel Waring's book, entitled .• Street Cleaning-," we 
opened up for the full length of the canal. by Panama, Nicaragua will be nothing more in the find that forty per cent of the entire disbursement of 

At Nicaragua some 4,000 feet of the - canal has been eyes of the world than an expression of national vanity. the department IS for sweeping and sixty per cent of 
dredged to a depth of 17 feet and 30 miles of right of But we shall gain nothing from Nicaragua. Certainly the laboring force is employed in this part of the work, 
way has been cleared of timber. not in a strategic sense. If we build Nicaragua to let which is now done by hand. Machine sweeping was 

DIFFICULT ENGINEERING PROBLEMS.-At Panama our warships through and keep other warships out, formerly much used, specially by contractors, but the 
the character of the Culebra cut has been determined the rest of the world will see to it that Panama is built work done by it was unsatisfactory and the dust raised 
by tunnels and cuttings and no further trouble will to let its warships through and keep ours out. even after preliminary sprinkling was very great. It 
take place as the work proceeds. The Chagres will be Furthermore, we have already gual'auteed the neu· is now considered by sanitary experts that there is 
controlled by two dams, one to supply the summit trality of Panama. Hence we should be placed in the little, if any, economy of sweeping with machines, and 
level, the other to form a basin for navigation. The supremely ridiculous position of having spent $150,- in the SUIllmer of 1895 the use of it in what is now 
amount of flood, possibilities of water supply, and all 000,000 to open an exclusive canal for our navy, while known as Manhattan and the Bronx Boroughs of the 
nec�ssary data have been accurately determined. we are pledged to use the very ships of that navy to city of New York was abandoned. At the present 

. At Nicaragua, iff the company's route is adopted, there keep open a rival canal for the enemy. time there are 1,600 men engaged. in sweeping- the_streets 
will be nearly 100 dams, big and little, with a total .... , • of New York. The wages of the men vary froIll $50 to 
length of 8 miles, most of which will be of earth and THE HORSELESS CARRIAGE AND PUBLIC $60 per month, depending on whether they have 
clay, upon a clay foundation. If the compromise route HEALTH. worked one, two, or three years for the Department. 
is adopted, the number of dams and their height will One year ago a company put thirteen horseless elec- The an rage amount they receive is, consequently, $55 
be reduced, but they will still be nurnerous. If the low tric cabs for hire on the streets of New York. To-day a month, or $660 per year; this, multiplied by 1,600, 
level route be adopted, the earth embankments will be the same company operates one hundred cabs and they gives us $1,056,000. This is the actual amount spent in 
thrown out at the cost of extensive protective works in are so popular that they Ihave to be taken froll! the sweeping- alone, but in addition to this must be con
the lower levels where the canal passes through the public cab stands and kept in the cab hOllse to fill tele- sidered the cost of brooms and scrapers, and also cart
delta to Grey town. phone and messenger orders of regular customers. ing and dumping. The 1,600 men collect 690 loads of 

RAINFALL.-Maximllm at Panama, 93 inches per Three hundred cabs are needed to fill the demand, and sweepings per day, each load containing 1'5 cubic 
year. Maximum at Nicaragua, 256 inches per year. it is doubtful if the demand would be supplied. In ad- yards, so that each d ay 1,035 cubic yards of street 

CLIMATE.-At Panama, deadly when the surface dition to the cabs there are at least thirty delivery sweepings are carted away to the dumps. In the New 
ground was first opened up; but not abnormally un- wagons, pleasure vehicles, etc., in Manhattan proper. It York Street Cleaning Department,32 per cent of the 
healthy, now that the subsurface excavation has been is probable that many hundreds will be in use another appropriation goes for carting and 25 per cent of the 
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laboring force is employed upon the work of carting, I and value. The world would soon be richer in raw 
from which it will be seen that the cost is very great. material for one of the largest branches of the mann
Of course, only a part of the expense of carting should facturing industry. 
be charged to removal of the street sweepings, for At present the leading vegetable fiber that is im
garbage, ashes, paper, and refuse must also be carted ported into the United States, according to statistics 
away; at the same time, the expense of moving 690 of 1897, is sisal grass. Most of this sisal grass comes 
loads to the dumps and afterward carrying the same to us from Cuba, Yucatan, and the Bahamas. At
on scows to sea and dumping amounts to a great deal. tempts have been made to introduce its culture in 
The average cost for disposing of the sweepings and Florida, and with some success :, but.its superior growth 
refuse in 1896 was 17'9 cents per cubic yard from deck in its native islands, and their close proximity to the 
scows, and on the dumping scows the cost was slightly United States, will forever preclude it from becoming 
less. The capacity of a modern self-propelled automa- an important industry here. 
tic dumping boat like the Delehanty boat" Cinderel- Next to sisal grass come!! Manila hemp in commercial 
la" is 500 cubic yards. With the advent of the horse- importance. The imports of this amount to nearly 
less carriage a considerable portion of the sum spent $4,000,000 annually. This hemp has also been experi
in sweeping, carting, and dumping dust and mud from mented with in this country, and in other lands, but 
the streets would be saved. This is a general proposi- the world's trade will always look for its main supply 
tion, which at the present time cannot be reduced to to the islands of the East, where it flourishes as natu
figures, but it is very safe to say that several hundred rally as cotton does in our Southern States. It can be 
thousand dollars per year will be saved on street sweep- produced and shipped to this country cheaper than 
ing if 50 per cent of our vehicles were actuated by our farmers can raise it at home. Cebu hemp comes 
motors. from the Philippine Islands also, and is merely a trade 

The question of health must be also considered. In variety that has its useful purpose in the manufac
summer, the dry dust rises in clouds and attacks the tures. 
delicate membranes of the nasal passages and throat, Jute and" jute butts" stand third on the list of im
producing irritation and coughing. Mud consists, of ported fiber plantR. Jute comes from a variety of 
course, in sweepings which are wade into a sirupy countries. Originally India controlled the trade in 
mass with the aid of water, and if the dry dust is bad, jute, but the West Indies and Cuba have entered the 
the mud is infinitely worse. When the streets are market in competition with her, and they are lusty 
practically relieved from so-called" dust," it will be a rivals that cannot be ignored. The possibilities of 
boon to every housewife. Costly draperies and cur- Cuba in this line are only partly appreciated, for re
tains are damaged each year by the dust from the bellions and wars have so long agitated the island that 
street, and often windows are closed on this account little experiment has been made in anything outside 
when they should be opened to properly air and venti- of sugar and tobacco growing. An appreciative era 
late the house. With the advent of streets which are now dawning upon the island may prove many things 
clean and which can be kept clean with a minimum of only dreamed vaguely of heretofore. The value of 
expense, it is probable it will tend to greater neatness "Jute butts" imported into this country runs consider
on the part of the community at large, for it is a true ably over a million dollars. In all between nineteen 
fact that cleanliness breeds cleanliness. and twenty million dollars' worth of vegetable fibers 

• • • • • are imported into the United States each year in the 
FIBER PLANTS FROM OUR NEW POSSESSIONS. raw condition. Manufactured into articles of use, sev-

Commercially there are thirty or forty species of fiber eral times as many millions would hardly represent 
plants found throughout the world, but botanically the full value. Flax manufactures alone represent 
there are over one thousand species the fiber of which some years $12,000,000 i n  imports, and other fibrous 
can be made more or less useful in the arts and indus- goods mount well up into the millions. 
tries. Each country has its special fiber plants, which Since 1890 the Department of Agriculture has been 
it tries hard to use as successfully as those imported engaged in making experiments with fiber plants in. 
from other lands, and there are plenty of instances various parts of this country, and farmers have been 
where governments and private individuals have spent encouraged to grow certain fiber plants for manufac
fortunes in trying to bolster up artificially an agri- turing purposes. Nearly all of the commercial fiber 
cultural industry of fiber production that should never plauts have been tested by the Department experts, 
have been encouraged. The rage for finding new and some of them have been recommended for general 
fibrous plants in this country that would supplant in culture. This movement, started seven or eight years 
the industrial world those that have been used since ago, has not exactly proved all that the inaugurators 
the world began has had its day, and the more sen- of it antici pated. Ramie has been raised to some ex
sible view is now being accepted of obtaining the fiber tent in Florida; sisal hemp from Yucatan has been 
from the country where it can best be raised. A good established in a limited way in parts of the same State, 
many of the best fiber plants have been introduced in and a little impetus has been given to the rejuvenation 
this country, and their culture is being pursued with of flax culture-one of the oldest agricultural products 
more or less success; but, after all, our manufacturers in this country. Great efforts have also been made to 
depend mainly upon other countries for their supply of utilize some of the plants that grow naturally here for 
raw material. fiber manufacturing. Thus the palmetto fiber and 

99 
into this country so that their culture will prove suc
cessful enough to supply us with the raw material for 
all of our manufactures. The world will still look to 
the Philippines, the West Indies, Cuba, Central Ame
rica, and China and India for the fiber plants that 
supply material for cheap clothing, bagging, rope, and 
similar products. 

In the islands that have been acquired from Spain, 
however, we have the soil and climate to produce all 
the fiber plants that are lacking in this country. 
Their resources in this respect are so great that they 
could soon supply the world with all the raw material 
used for cheap textile goods, cordage, nets, and kin
dred necessities. In Porto Rico alone we could raise 
successfully a dozen of the leading fiber plants, while 
in Cuba and the Philippines there are many peculiar 
only to those islands. In the future development of 
these countries, if under American tutelage, the fiber 
industry will easily be one of the leading indus-
tries. G. E. WALSH. 

••••• 
TESTING OF CHILDREN'S STRENGTH. 

A scientific investigation of the physical strength of 
the Chicago school children is to be undertaken by 
the Board of Education of that city, and the results 
which they obtain will be used as a standard for the 
treatment of pupils as to their capacity for mental en
durance and physical exercise. It is thought that t.he 
results would be very important and serve to revolu
tionize the methods which are now in vogue. The 
theory of the test is to determine what is known as the 
"fatigue period" of a child, or that period of its life at 
which its energies are at the lowest ebb and, therefore. 
the time when its school work should not be pressed. 
The scheme will be put in operation at one of the 
largest elementary schools, ill which at least one thou
sand children are taught. The pupils will be weighed 
and measured and will be examined, for the purpose 
of determining their physical condition. A test will 
then be made of the strength and endurance powers of 
the muscles of ·the child. This will be done by the 
special psychological instrument called the " ergo
graph," adapted for the purpose. 

... , .. 
PULLMAN. 

The dream of the late George M. Pullman of estab
lishing a model industrial town wiII soon become a 
thing of the past, as the model town of Pullman, III., 
will soon lose its peculiar identity and will become 
a free community, and the anomaly of a city within a 
city is now at an end. The Pullman Palace Car Com
pany has accepted the decision of the Supreme Court 
of Illinois, sustaining the contention of the Attorney
General, and the terms of the decree are now being 
prepared. This decree will divorce the great corpora
tion from everything save the business of building 
cars. The churches, schools, hotels, arcade, market 
house, public library, and some 2,000 brick residences 
will have to be sold to the highest bidder, and the 
brick works will pass from the control of the company 
and the streets themselves will now be controlled by 
the authorities of the city of Chicago. Preference will 
be given to employes in purchasing the homes which 
they now occupy. 

....... 
GREAT ACTIVITY IN THE STEEL TRADE. 

In view of the territorial changes produced by the vegetable hair. of the Spanish moss growing on the 
war, the fiber industry �is of peculiar interest to the trees of the Southern States have found some use that 
farmillg alld manufacturing world. The islands affected makes the product of fair value. Several of the lead
by the war are all noted for the fiber plants raised on ing varieties of palms in Florida have been cultivated 
them; and taken together-that is, Porto Rico, Cuba. for the fiber in their stalks and leaves, and the palmet
and the Philippines-they produce a large bulk of the toes have been utilized for making brushes and brooms. The steel mills of the United States are now doing 
best plants, except cotton, used i n  a commercial and Jute culture has been extended so that we produce an enormous business. The Illinois Steel Company 
manufacturing way for their fiber. Manila hemp has annually a fair crop. Yet this weed is natural to this has sold its entire output of steel rails for the year. 
long been familiar wherever civilization exists; sisal country, and some varieties are the finest and best This amounts to not less than 650,000 tons. A maker 
hemp comes from Cuba, in times of peace, as largely grown in the world. of agricultural implements recently purchased 10,000 
as from Yucatan or the Bahamas; Cuba bast is es- It is possible to double the annual production of tons of bar iron in one week, and all branches of the 
sential to the millinery trade of the world; and Sunn fiber plants in the United States. and thus increase iron and steel trade seem to feel the generallprosperity 
hemp and cebu hemp are but trade varieties that corne the manufactures; but the history of many of our of the country. 
from the same islands. agricultural product!! hardly warrants one in predict- ------.. ............. .... ------

The Philippines, in particular, are rich in fiber ing that we can raise successfully most of the fiber GREAT STEEL AND WIRE COMBINATION. 
plants, with possibilities for development and expan- plants needed in this land. The flax industry was at It is announced by the officials of the American 
sion scarcely conceivable. Throughout the archipel- one time an important industry in New England; but Steel and Wire Company that the principal steel and 
ago, it is estimated, all the fiber used in the manufac- it has steadily declined for half a century now, because wire interests of the United States are to be consolidated 
turing world could be produced at a cost that would farmers could put their land to more profitable use in into a new corporation to be known as the American 
annihilate similar industries anywhere else in the raising other crops. No [amount of push and energy Steel Wire Company. The new company will be 
East. This is not entirely true, however, for neither has ever been able to renew this industry, although capitalized for $90,000,000. The consolidation will in
cotton nor flax could ever find a foothold in the Philip- spasmodic efforts have frequently been attempted. clude a large number of the principal wire manufac
pines to compete with the United States. Our cotton There was plenty of land in the world where flax turers of the United States. 
is already seeking Eastern markets in ever increasing throve better than in the United States, and it could • •• I • 
proportions, and great prospects are anticipated for be cultivated cheaper there than in this country. WHEN a train is rounding a curve, the ordinary 
this trade. But in turn we must secure our hemp and Likewise the hemp industry in the South has been locomotive headlight points off into the surrounding 
jute, and other fiber material, from the lands where declining ever �ince 1870. It flourished and expanded country, and is useless. A mechanical engineer of a 
they best grow. in the early sixties, and just prior to the rebellion it Western railway devised an attachment by means of 

There are over thirty species of fiber plants that can was an important industry, promising in time to rank which the light is maintained in line with the track. 
be raised in this country, but most of them are unim- second only to cotton. But sisal and manila hemp The light is mounted on a turnable which is rotated 
portant in the commercial world, and most of the appeared in the market, and the Southern hemp could through the proper angle by a cable passing around 
others thrive only very indifferently in the United not compete with them. Our hemp lost its position pulleys and leading to the two piston rods o{ a small 
States. Should we, however, extend our colonial in the manufacturing world, and sisal and manila double-acting air cylinder. The motion of the piston 
possessions so that in time they included Cuba and were soon used in its place. No amount of study and is regulated by a valve in the cab, the air pressure be
the Philippine Islands, as well as Porto Rico, we experiment could rejuvenate the decadent industry. ing taken from the air brake system. The headlight 
would be the greatest fiber producing country on the While there are undoubtedly many native fiber plants turns on inclines so arrauged that when the headlight 
globe. We would hold the key to the world's supply growing in this country that will be found useful in travels up the incline it will have bearings on the two 
of raw material for textile manufacturing, as well as many industries, it will be impossible to make them quarters on which it travels. The object of this is to 
tor many other products. Under the intelligent and compete with the low-priced fibers that corne from I return the headlight to its normal position automatic
jurlicious management of American capital and brains, many of the tropical and semi-tropical islands. Nor ally when the air is released. The device has been 
these fiber products could easily be doubled in quantity shall we ever be able to introduce these foreign plants practically tested. 
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AN INGENIOUS BRAKE AND MOTOR-CONTROLLER 
FOR ELECTRIC CARS. 

The brake-controlling and switch mechanisms of 
electric cars are usually operated independently, and 
require the use of both hands. In an invention pat
ented by Adolphe Grossman, of 205 South Peters Street, 
New Orleans, La. , a mechanism is provided whereby 
the motorman is enabled to control both the motor and 
brakes with one hand only. 

Fig. 1 is a perspective view of the mechanism. Fig. 
2 is a longi tudinal section of the brake-crank. Fig. 3 
is a perspective view, partly broken away, of the brake 
staff, the portions being shown separated. Fig. 4 com
prises perspective views of portions of the upper end 
of the rheostat shaft. 

The two Darts of the apparatus, the brake and 

GROSSMAN'S BRAKE AND MOTOR-CONTROLLER 
FOR ELECTRIC CARS. 

switch control ling mechanisms, are mounted upon a 
shelf, secured to the dash board of a car. 

The brake mechanism comprises a shaft and crank, 
which may be connected at will. 'rhe upper end of 
the brake-staff is provided with beveled teeth (Fig. 3), 
designed to be engaged by the interior teeth of the 
crank, the arrangement being such that the staff can 
be operated in  the usual manner. To the brake-staff 
a sprocket-wheel is secured, provided at its under side 
with a clutch face engaging a corresponding face mount
ed on a spring plate (Fig. 3). The sprocket-wheel has 
an interiorly toothed flange adapted to be engaged 
by a detent lever fulcrumed on the crank (Fig. 2) and 
held out of engagement with the flange by a spring. In 
order to enable the motorman to p lace the detent lever 
in engagement with the flange and thereby to lock the 
sprocket-wheel to the crank, a pusher-pin is provided, 
normally hel d in the position shown in Fig. 2 by means 
of a coiled spring. When the pusher-pin i s  depressed, 
the  detent lever will be placed in engagement with the 
toothed flange ; when the pin is released, the lever is 
disengaged by its own spring. 

Loosely mounted on the rheostat-shaft, is a sprocket
wheel connected by means of a chain with the  brake
staff sprocket-wheel. The rheostat sprocket-wheel has 
a clutch face (Fig. 4) designed to engage a similar face 
on the under side of a plate fixed to the shaft. The 
plate has an arm by means of which the current is  
turned on and off (Fig. 1). 

When the motorman desires to stop his car, he de
presses the pusher-pin, in order to lock the brake-staff 
sprocket to the crank, and turns the crank to the 
right. By reason of the chain connection with the 
rheostat sprocket, the motorman, in turning the brake
staff, also causes the switch arm to rotate and shut off 
the current. 'Vhen the current is cut off, the motor
man releases the pusher-pin in order to disengage the 
sprocket-wheel from the brake-crank, and continues to 
turn the crank until the car is stopped. By turning 
the crank to the left, the brakes are released ; by de
pressing the pusher pin, the two sprocket wheels will 
operate to cause the switch arm to turn on the current 
in order to start the car. 

Should the motorman forget to release the plunger 
when the switch arm has turned the current on or off, 
the continued rotation of the crank can do no harm, 
because the clutch teeth of the rheostat sprocket will 
ride over those of the switch arm plate. 

• •• •  
Another Form of Wireless Telegraphy. 

Prof. K. Zickler, according to Ackermann's Gewerbe 
Zeitung, has devised a new method of telegraphing 
without wires. Prof. Zickler calls his i n vention " light
electric telegraphy," because he uses the invisible rays 
of the ultra-violet spectrum, which have the  property 
of inducing the discharge of electric sparks at a re
ceiving station. These rays are produced at the trans
mitting station by means of a powerful arc light, and 
are directed by means of a reflector toward the receiv
ing station. The further property of these rays, of be
ing absorbed by glass, presents a means whereby sig-

J citutific 1tUtticJu. 
nals can be so transmitted that the pencils of visible 
rays emerging from the reflector are not affected in 
intensity. In front of the reflector a glass closure con
sisting of a movable glass slide is mounted. The effect
ive invisi ble rays can be transmitted only by opening 
the glass slide. The rapidity with which the glass 
slide is opened and closed will produce synchronous 
spark-signals at the receiving station, which signals 
may be made to correspond with' the dots and lines of 
the Morse alphabet. Prof. Zickler, says our contem
porary, has experimented with his apparatus at dis
tances of one and one-half kilometers. 

• Ie· • 

merits of being quickly set in place, of being readily dis
connected, and of being adjustable to cars of any size. 

••••• 
A NEW NON-REFILLABLE BOTTLE. 

A novel bottle-closure has been invented by At
maran Abaji Bhise, Ramwadi Market Post, Bombay, 
India, which closure is primarily intended to prevent 
the refilling of bottles or the ad ulteration of liquids 
contained in the bottles. 

Fig. 1 illustrates one form of the invention, and Figs. 
2 to 5 represent modified forms of a closure used in 
the bottle. 

At the junction of the neck with the bottle-body a 
sealing disk, perforated at two points, is held i n  place. 

A PORTABLE HORSE STALL FOR RAILWAY CARS. Through one of the perforations a straight glass tube 
In order to facilitate the transportation of horses, the 

New York. New Haven and Hartford Railroad has 
fitted up several baggage cars with a novel portable 
horse stall, the invention of the general foreman of 
the road shops, Mr. John P. Young, of New H aven, 
Conn. 

Of our diagrams, Fig. 1 is a vertical, transverse sec
tion through a car having the fixtures applied ; Fig. 2 
is a partial side elevation and section of one of the 
stanchions and of a socket adapted to receive the stan
chion ; and Fig. 3 is a sectional view of one end of a 
cross bar locked in place in a wall socket. 

The stall fixture consists essentially of upper cross 
bars, intermediate cross bars, vertical stanchions, and 
partitions. The upper cross bars are formed of sec
tions and are arranged for locking connection with the 
deck sills of the car. 'rhe stanchions have their lower 
end» fitting in  sockets in the floor and their upper ends 
adjustably secured to the upper cross bars. The floor 
sockets, as shown in Fig. 2, are provided with spring
pressed blocks, upon which the stanchions rest. When 
the stanchions are removed, the blocks are forced up 
flush with the floor and thus prevent the entrance of 
d irt to the sockets. The stanchions are, furthermore, 
formed with vertical slideways, in which partition 
boards are held. The intermediate cross bars are 
formed of sections, and, as shown in Fig. 3, are locked 
in  keyhole sockets in the side walls by means of studs 
carried on the ends of the bars. These intermediate 
cross bars intersect the stanchions and serve to hold 
the u pper cross bars in locked position.  On the inter
mediate cross bars, the partitions, and the side walls, 
pads are secured. 

By means of these fixtures, a sixty-foot baggage or 
express car can be quickly divided into sixteen stalls. 
The width of the car can be made to accommodate two, 
three, or four horses. The horse stall possesses the 

DIAGRAMS OF THE STALL. 

THE HORSE STALL SET UP IN A BAGGAGE CAR. 

YOUNG'S PORTABLE HORSE STALL FOR RAILWAY 
BAGGAGE CARS. 

BHISE'S NON -REFILLABLE BOTTLE. 

is inserted, which at its upper end is formed with a 
screen projecting above the disk, and which at its 
lower end is enlarged into a chamber. At the bottom 
of the chamber a valve-seat in the form of a truncated 
cone is produced, which seat surrounds an opening. 
Within the chamber a valve, cylindrical in its upper 
portion and conical in its lower portion, is h eld to 
slide, so that it can be seated upon the valve seat. 
The cylindrical portion is vertically bored to provide 
passages for the liquid and for air when the valve is 
raised. To a bail on the valve-body, a wire is hooked, 
which passes up and out of the bottle. In the remain
ing aperture of the sealing-disk, the long leg of a bent 
tube is inserted, the short dependIng leg being placed 
above the screen end of the straight tube. On top of 
the bent tube a circular baffle-plate is secured of such 
diameter as to leave a circular crevice b etween th� 
edge of the plate and the neck. 

When the parts of the closure are in the positions 
indicated in  Fig. 1, the bottle may be fil led. The 
liquid, after passing the baffle-plate, will enter the 
bottle-body by way of the screen-head of the straight 
tube. While the bottle is being filled, air will escape 
from the bent tube. In sealing the bottle the wire 
strand is pulled with sufficient force to straighten the 
hook and to enable the strand to be withdrawn. '1'he 
bottle is thEm corked in the usual manner. 

When the bottle is to be emptied, the liquid may be 
readily poured out, for air may enter through the short 
tube when the valve is unseated by the tilting of the 
bottle. If it be attempted to refill the bottle, 
the valve will gravitate to its seat and effectu
ally close the opening to the bottle-body. Since in 
this position the valve prevents the escape of air from 
the bottle, it will  be impossible to fill the bottle by 
means of the short bent tube, since the liquid must rise 
in the bent portion. 

In Figs. 2, 3, 4 and 5 the valve-body and seat are 
somewhat changed in formation, but the function and 
operation of these valves are the same as that already 
described. 

. , .... 
THE French Minister of Public Works, in view of 

some recent serious railroad accidents, now requires 
all railway trains which carry passengers to be pro
vided with requisites for prompt surgical aid to the 
wounded, as even when the services of surgeons are 
promptly obtained they are not always provided with 
the necessary bandages and other surgical appliances 
to aid the injured. The Lehigh Valley Railroad has 
for years carried" first aid packets " on all trains. The 
amount of suffering which such precautions have re
lieved and the number of lives which have been saved 
is very great. All railroad companies should, in their 
own interest, carry such outfits, and if they do not choose 
to do this at their own volition, they should be com
pelled to by proper legislation. 

HARVARD University has decided to spend $175,000 
of the Henry L. Pierce bequest in the erection of a new 
building. T wo-thirds of the building will be devoted 
to the courses offered by the Department of Eugineer
iug in the Lawrence Scientific School. 

© 1899 SCIENTIFIC AMERICAN, INC.
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Monazite Pro duction In N orth Carolina. AUTOMOBILES AT THE LATE CYCLE 

T his industry is limited in extent by the lower EXHIBITION. 

prices and greater quantities of monazite found Great interest was shown by the public in the 

in Brazil. After several years of absolute quiet, progress made during the past year in the con-

with neither mining nor shipping, in Cleveland struction of automobiles at this exhibition, and 

County, North Carolina, in 1897 a spasmodic effort these exhibits attracted crowds of visitors. 

was made to revive the business, says The Engi- The motive power of the horseless vehicles was 

neering and Mining Journal. Several carloads of about equally divided between electricity an(1 

monazite which had been mined during the period gasoline, each having distinct ad vantages of i t �  
of activity several years ago remained on hand, own. 

scattered among a large number of holders. Our accompanying ill ustrations show types of 

These were bought up early in 1897 and several most of the vehicles on exhibition. 

carload shipments were made. Owing to the Every one was attracted by the neat looking 

length of time this sand had remained on hand, one-seated gasoline four-wheeled phaeton ad apted 

and a to tal lack of any buyers at any price, it  was to carry two persons, called the " Hertel, " manu-

possible to purchase these mixed lots at a low factured at Greenfield, Mass. Its general ap-

price. Even with this advantage it  was found pearance will be noted in the small il lustration. 

i mpossible to meet Brazilian competition ; m uch The forward wheels are of bicycle construction, 

less can this be done where it is necessary to having spring forks, to allow for unevenness of the 

mine the mineral. N early all the mines or road, and are connected together by a rod to the 

streams have been worked . over once, and any horizontal steering lever just in front of the 

new work must be at a disad vantage, labor operator. 
being less skilled, while all the old tools have been The interior mechanism will be seen in the 
lost or worn out. The operations in any case THE HERTEL GASOLINE MOTOR PHAETON. large illustration, showing its accessibility for ex· 
being so small, a price direct ft'om the mines r---=---=-�--'-=-�=c�----=--------,,---,oc-,--...,�<=;=;====;-. amination by the entire hinged metal back 

cannot be made which will meet competition. of the carriage being raised. There are two 

The present i n q u iry for monazite sand is cylinder heads located horizontally in the 
brisk enough, but the conditions imposed center, having attached suitable sparking 
are practically prohibitory. device s, cams, and levers in plain sight. 

The first is a guarantee of thoria con- Directly u nder the cylinders is the m uffler 
tents. The nature of monazite mining is for the exhaust, having a small elbow turned 
such that only compafatively sm all quanti- downward at one end. It  deadens the 
ties can be obtained from one locality-at sou nd of the exhaust most effectively. To 
the outside ten tons, and this only after con- the right of the cylinder is the small dynamo 
siderable time. Buyers want at least car for sparking, the armature of which is  ro-
lots and regular, quick shipments, besides tated by frictional contact with the mai l l  
demanding guarantee o f  thoria. Here is sh aft fly-wheel ; located on the extreme left i ·  
t h e  stum bling block. N o  producer will the spark coil, and under the seat is a stora ge 
guarantee fhoria without an analysi�, and battery. The current for sparking is taken 
the sand, hav ing been produced from a from the storage battery, the latter being 
dozen properties, lllay vary from 1 '5 per cent kept charged by the dynamo when the car-
thoria to even 6 ' 5  per cent. Each mine will riage is in motion. Above the engine cylin-
vary as to thoria contents. Hence, to be deI'S and under the seat are two tanks sepa-
at all certain of the quantity of thoria, rated by a small space ; the left is for the 
only well known mines which prod uce a storage of gasol ine, the right for water. It  
sand high i n  tenor can be worked at all. will be seen that the rear axle is of peculiar 
About 5 per cent thoria is an acceptable construction, in the shape of the letter U, 
percentage and wil l  al ways comllland at- and that the single springs supporting the 
tention : but it would be far safer to guaran- body at the rear are suspended from stir-
tee 4 per cent or less. These lower grades rups depending from the wheel axles. Also 
a re not wanted at any price. Only an the driving wheels have an interior annular 
anal ysis can correctly determine the thori'l driving rim against which the grooved driv-
contents. Some bright  yello w 90 per cent ing pulleys of the main driving shaft im-
monazite sands may be far lower in thoria THE TINKHAM GASOLINE MOTOR TRICYCLE. pinge and impart the power of the engine 
than seemingly inferior to the wheels by friction. 
sands. This shaft is manipUlated 

Few of the actu al miners forward or backward by 
have any capital, and they the single lever rising up-
wou l d  not be willing to ward in the center of the 
carry on hand more than carriage and is one of the 
500 pounds of monazite features which make the 
sand. Hence the business v e  h i  c 1 e distinctive. By 
should be handled by an means of a latch lever at-
intelligent III a n  w i t  h tached to the driving lever 
money to take up and pay the operator starts the en-
cash for sands to the gine from his seat by en-
amount of a shipment, gaging the latch lever in a 
say $1, 500. H e  would be ratchet wheel under the 
called u p 0 n to g i v e a seat attached or geared 
guarantee. with the main shaft , so 

Unfortunately, there is arranged that when the 
not profit enough in the driving lever is drawn sud-
business to induce any one denly back it  will cause 
with capi tal to take it u p. the ratchet wheel to rotate 
The monazite indus try at the engine enough to allow 
one time employed several the sparking, and t h u s 
h u n  d I' e d people a n d  cause the needed explo-
brought m uch money into siom. After it is started 
the district in Western the latch lever is released 
North Carolina where the and t h e  d l' i v i n g lever 
sand was found ; and its pushed f o r w a r d, which 
loss is much regretted. brings the driving grooved 

• • • pulleys into contact with 
LIEUT. T. C. DICKSON, the driving wheel rims. 

United States army, of The speed may be regu-
the Springfield Arsenal, lated by this frictional con·. 
has invented a sight which tact or by rotating the top 
has been accepted by the of the handle of the driv-
O r d  n a n  c e Department. ing lever with t h e  hand, 
This sight has a wind gage which admits or cuts off 
and is so constructed that the air supply to the en-
the drift is automatically gine. A back ward Ill otion 
made for all ranges up to of the dridng lever appl ies 
1 ,200 yards, no matter in the brake. ·With this one 
what direction the wind is lever several things are ac-
blowing. As fast as the c o m  pI i s h  e d easily and 
sights can be  mauufac- quickly. It is stated that 
tured they will be sup- on a fairly level road this 
plied to the troops to re- vehicle will travel 75 miles 
place those now in use. on one gallon of gasoline 
The official des ignation of and at any desired speed 
these s ights will be "Model up to 20 miles an hour. 
of 1898. " THE HERTEL MOTOR PHAETON DRIVING MECHANISM. Its weight is 500 pounds. 
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The 'Tinkham motor tricycle designed for one person to the New York Hospital, where his condition was Russian Explorati o n  In A sia. 

was another novelty i n  the gasol ine type. I t  is pro- said to be serious. The blaze in the building was ex- Deserts are becoming comparatively scarce on mod-
vided with a small, double cycle motor, having the tinguished without difficulty. ern maps. Little by little as they come to be explored 
usual mixing cham ber. The water for cooling the • • • ' • it is found that the word desert should not be applied 
cylinder is in  a tank the width of the machine, located 'J'he O b servatory at Manila. to the territory. The great Gobi desert in Asia is still 
over the motor between the two rear wheels, forming a It is feared that the heavy firing in the course of put down in almost every atlas as an arid waste. but 
cover for it. The balance wheel may be seen under the the recent  engagement at Manila will  have a serious Russians exploFinll it have found it is  not a desert, as 
left end of the water reservoir. A hand lever on the effect on the usefu lness of the observatory, which is has been supposed. Obrutscheff says that the phy
left throws in or out a clutch which connects the driv- famons the world over for its investigation on earth- sical features of the so-called Gobi desert show that it 
iug shaft to a pedal crank conveniently operated by quakes and earth disturbances, and a great deal of is not a sandy waste at all ,  but a plateau with all the 
the feet l ike a bicycle. To start the m achine. the k nowledge concerning typhoons depends upon the characteristics of the Steppe. It was evidently once 
driving sh aft, when clutched to the pedal crank clutch, Manila O bservatory. When Dewey entered Manila claimed by the sea, and its marlY hiCs and valleys are 
i s  rotated by the movement of the feet, the clutch is Bay with his squadron on the first of May, the first the results of a long erosion since its elevation above 
then disconnected by the haud lever and the feet the sea. A precipitation occurs in all parts of the 
raised and supported on two rests. The speed is Gobi territory, and although it  is  not very plenti-
regulated by pressure on a s mall lever attached to ful, sti l l  the quantity of rain and snow produce 
the steering handle bar, which cuts off the supply a good growth of grass. The caravan route from 
of air to the mixture. The elel ctric sparking is China to Urga is traversed every year by about 
produced by a small storage battery, which is 100, 000 camels with loads of tea, and the wells in 
kept charge(l by a small dynamo geared to the the more barren part of the Gobi territory are 
sh aft. A m u ffler is provided at the rear to soften usually not more than t wenty or thirty miles 
the sound of the exhaust. Power from the engine '1part. \Vandering bands of Mongolians have 
is i mparted to the wheel by a pin ion on the engine large herds, and only in years of great drouth 
shaft en gagi n g  in an annular geared rack secured have they any difficulty in finding sufficient quan-
on the ins ide of the rear w heel. A reservoir for tities of fodd er. It was from the Gobi desert that 
gasoline is located i n  front of the rear axle. The great hordeR of mounted barbarians iSRued who 
cup-shaped cylinder projecting at the rear is  one gave great trouble to Chi na. It  was these bar-
of the driv ing cyli nders, the other projecti ng for- barians which caused the Chinese to erect the 
ward in the same way on the other side. It  is said great wall, more than 1 , 200 m iles in length, around 
to hav�  a speed of  1 5  miles an hour  and is  easily the northern frontier of the empire. The wall, 
managed. however, did not always prove effective in pre-

There were th ree separate exhibits of electric venting their inroads. 
Illotor vehicles ; in the Riker Electric Motor Com- .--.. _____ .-41 • ..., ....... _-----
pany's booth we noticed a neat pattern of a phae- British C o l u mbia Museums. 

ton popular i n  France, a three-wheeled runabout, Mr. Harlan 1. Smith, of the Department of 
and a covered del ivery wagon. We shall hope to Archffiology of the Am eriean Museum of Natural 
have i l lustrations of these at another time. The History, in  a recent paper i n  Science, describes 
" Orient " electric runabout, i t  wil l  be observed, the Natural His tory Museums of British Colu lll-
is provided in the rear with a capacious battery THE ORIENT ELECTRIC RUNABOUT .  bia. Mr. S mith traveled all through British 
space, having the controller lever on the left. Columbia, spending about six month� there, and 
'I'he body is su pported on a double trussed frame shot warned Padre Doyle, who was in charge of the he noted with interest the gro wth of scientific insti
built of light steel weld less tubing. The front axle delicate instruments, of the necessity of sheltering tutions, wh ich he  says exist to an unusual num
support is swiveled to al low for unevenness of them.  The instruments were all buried, and observa- bel' in proportion to the popul ation and n u m ber 
roads, there being attached also steering rods which tion ceased until General Otis notified him that the of educational institutions. The museums are ex
operate the two front wheels in com hi nation with a army and navy would afford him every protection in ceptionally well administered, considering their iso
center lever l ocated i ll front of the driving seat. The their power. T h e  instru ments were then exhu med, lation from other institutions. The most important 
raising of the lever, we wil l  say, turns the wheels to adjusted, and the recording of earthquakes and the among them is the Provincial Museum at Victoria. It 
the left, the lowering of i t  steers to the  right. A forecasting of typhoons were continued as before. is located in the east wing of the Parliament bui lding. 
foot lever connected underneath rearward, by diverg- There was considerable anxiety as to the possible in- The Curator is now devoting special attention to pre-
ing wire ropes to brake bands located near the h ubs j ury to the valu able and important instruments. paring groups of birds and animals represented in 
of the rear wheels. operates the brake. A three-kilo- • • • their natural environment. He has been sent to great 
watt Illotor attached to the frame underneath gears Death 01' William Laird. museums of the East and even to England to investi-
in to a special spur d ifferential gear, there by eq ually Wi lliam Laird, of the famous British shipbuilding firm gate the methods of preparing such groups. It is the 
distributing the power on the wheels whether goin g  of Laird Brothers, at Birkenhead, died on February 7. general principle of museums to represent the fauna 
straight or around a curve. 'l'he chloride accumulator He will be principally remembered i n  connection with of the province, and visitors from foreign countries 
battery is used and has an efficiency of 1 , 800 ampere the construction of the Con federate war vessel . • Ala- see at a glance the natural treasures of the region. 
hours or a discharge which will propel the vehicle for bama." At the time of the breaking out of our civi l  war Th'.s rich mining region is naturally prod uctive of fine 
25 miles on a level road. The size of the pneumatic the Messrs. I.Jaird were the foremost shipbuilders of the mineral specimens, which are well represented in the 
tires on this vehicle is  something remarkable. world, and th e " Alabama, " wh ich was completed in museum. The labeling of the collection put to shame 

An electric " Dos-a-Dos " exhib ited by the Pope August, 1862, was the two h undred and ninetieth vessel many of the museums i n  the East, says Mr. Smith. 
Manufacturing Company is one of the n e w  forms of which they had built. She was known as the " Two New Westminster, with a population of only 8, 000, 
these vehicles. The controller lever is on the l eft hand H u ndred and Nin etieth " before she was christened by made a splendid beginning toward establishing a 
side and the steeri ng lever in the center. The fI.,,\ts  . t he Confederates. Naturally the firm was bitterly de- I museum in the upper portion of the city l ibrary, but, 
are back to back, wh ich provides ample  unfort unately, a fire  on the 11th of  last 
room underneath for the chloride accumu- September destroyed the library and th e  
lator battery. A head l igh t  i s  located u n der collection. 
the dash board, and two side lamps as wel l .  
Two motors are  provided on the rear axle 
to be run at different speeds according to 
the position of the controller lever ; an effi
cient foot brake i s  also provided. The 
vehicle is  very substantial l y  built ,  and with 
one charging of the  battery wi l l  make twen
t y-five miles Oil a smooth, hard, fairly level 
road. A loaded gol f  case is hung from the 
side lamp, as i f  the vehicle was equipped to 
carry a golfing party. 

It would seem, with the rapid and uni ver
sal introduction of sources of supply of elec
tricity and i ts production at a very small 
expense, there shoul d  be a remarkable in
crease i n  the near futur'l of these motor 
vehicles. 

... . e l " 
A Flashl ight Explosion. 

Again we have to caution our readers 
aoout the dangers of m aking and using flash
light po wder. A chemist and photographer 
employed by the Telegraph Publishing' Com-
pany, New York city, was compounding 
a flashlight m ixture i n  the studio in West Forty-Second 
Street, on February 9, when the Illixture exploded. 
The photographer was the only man in the studio at 
the  time, and he was too badly inj ured to tell what 
actually uccurred. The report of the explosion could, 
however, be  heard a block. The tenants were badly 
scared, and so were the occupants of adjoining build
ings. The explosion was followed by the sound of 
breaking glass, the concussion having been so great 
that it wrecked the glass skylight of the studio_ The 
first person to arrive at the studio found the photo
grapher's clothing ablaze and that he was severely 
burnt about the head, arms and body. He was taken 

THE POPE ELECTRIC " DOS-A-DOS." 

nounced by the people of the North for building her, 
and, of course, in  due time the British nation paid the 
inevitable penalty for allowing the construction of this 
boat. 

• . • I "  
THE Westinghouse Electrical and Manufacturing 

Company has j ust received word that the newly organ
ized French Westinghouse Company has obtained the 
contract for the equipment of the Paris Metropolitan 
Rai lway with the  underground trolley. Several Ger
man and American concerns were competitors for the 
contract. The apparatus will be made at the com
pany's works at Havre. 

.. _ .  
Guam a Maritime L egal Fiction. 

Guam, in the Ladrone Islands, which has 
now passed into the possession of the United 
States, has had a most curious use, for every 
year thousands of vessels c lear at custom 
houses for Guam, yet none of them ever 
go there. Guam seems to be a maritime 
Tom Tiddler's ground.  \Vhen a vesse l c lears 
for a certain port, it m ust go to that p lace 
by the shortest route of sailing. unless 
turned away from it by stress of weather, 
and any fai l ure to do this cal ls at least fOI' 
an explanation. It is not al ways desirable 
to declare the destination of vessels, s peci
ally among tram p traders who may wish 
to avoid carrying mail, or who m ay wish 
to pull  the wool over the eyes of business 
rivals. In cases of this kind, the vessel 
clears for Guam and then usually sails away 
in  exactly an opposite d irection, and the 
law appears to be satisfied. This extraor
dinary state of affairs is based on old tra
ditions of Spanish exclusiveness in trade i l l  

the East and West Indies. O wing to force of circuIll 
stances over which they had no control, the Spaniards 
found it desirable to open the Indies to trade, and 
in the early part of the century the old restric
tions were removed ; but by some chance the Ladrone 
Islands were not included, and, in accordance WIth 
the laws of the Indies, every vessel calling there with
out leave from the Spanish authorities to do so was 
forfeited. Of course, the penalty of the law has 
not been exacted for many years, but its existence 
has given rise to the legal fiction of clearing for 
Guam. It is probable that G uam will now prove less 
popular. 
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The Strangest I nsect I n  the World. 

To the Editor of the SCIENTIFIC A l\IE RICAN : 

Referring to my contribution, page 375 of the 
SCIENTIFIC AMERICAN, December 14, 1895, vol. lxxii i . , 
No. 24, I am now enabled to afford further infor
mation on the above subject, viz. : The fungus 
Sphalria Robertsi i ,  Hook. , i s  believed to attack rub
riviridans, another species of the genus Charagia, as 
well as Hepialus virescens, besides other members of 
the Hepialidal family, such as Porina and Pielus, 
chiefly the larger brown moths of these genera, with 
variously checkered markings according to sex. They 
are root feeders as a rule on the Rata, Metrosideros 
robusta, fern trees, etc. The popular names of S. 
Robertsii are bulrush caterpil lar, New Zealand vege· 
table caterpillar, fungoid caterpillar and the addi· 
tional Maori names -Weri and An uhi (Taylor). They 
are considered by entomologists to be the true subter
rean root-eating insects of the genera Porina and Pie
Ius, well defined groups of the family Hepialidal. I 
was fortun ate enough to discover on my land at Para
paraUlllU, near 'V el l ington, New Zealand, a larva of 
Porina signata evidently attacked by this fungus, and 
in grubbing up roots and stumps in cl earing the same 
land I obtained several larYal of signata. The larva of 
this insect is about 2)4 inches in length, chocolate 
colored, with b lack head an d dirty bluish white seg
mental rings ; altogether a fragile, thin skinned, gla
brous looking creature, seemingly unfitted for an un
derground life. The inclosed very interesting paper 
from Mr. Fitton, of Field ing, North Island, N.  Z. , 
would appear to set at rest any doubt as to wood
boring larval being exempt from attack by S. Ro
bertsii. The su bject of parasitic fungi has engaged 
the attention of many scientific men, notably that of 
Dr. M. C. Cooke, M.A. ,  LL. D. See his valuable trea
tise on Entolllophytes or Entomogenous Fungi and 
their insect hosts, 354 pages, four plates and wood
cuts, 189�, London, published under the auspices of 
the Society for Promoting C hristian Knowledge, and 
entitled " Vegetable Wasps and Plant 'Vorms."  
Fungi parasi tic on insects appear to have been first 
noticed as far back as 1763 in the ., Philosophical 
Transactions of the Royal Society," and Hepialus vi
rescens, formerly Cordyceps Carvarum,  'Vestw. , has 
been long considered, though open to doubt, aR at
tacked by S. Robertsii. Much is known as to th e 
ground larVal attacked, but little as to the " modus 
operandi " of the fungus. The matter is  now still 
further complicated by wood-borers being also at
tacked, making it  i nconceivable how the spores of the 
fungus obtain access to boring larVal, converting their 
tissues into woody fiber ; especially when it is con
sidered that borers l i  ye in the hearts of the trees and 

secure themselves in their burrows from intrusion in
ternally by ingeniously constructed diaphragm-like 
impediments, and externally by spinning thickish web 
coverings interwoven with fras and fragments of bark 
to close and disguise the entrance to the borers. 
Mr. Fitton's paper is evidently the result of years of 
careful observation, and as it  probably contains the 
latest information on this important subect, you may 
be pleased, i n  the interests of science, to give it space 
in your widespread and valuable journal. 

GEORGE J. GRAPES. 

5 Terrace Road, St. John's, Newport Isle of Wight, 
England, December 30, 1898. 

THE VEGETABLE CATERPILLAR. 

The grub is the larva of a large moth , which, from 
its nocturnal habit, is commonly called " the night 
butterfly." The grubs (which are 2 to 3 inches long) 
are su bject to attacks from a vegetable parasite, or 
fungi, called Sphalria Robertsii, the spores of which, 
germinating in  the body of the grub, absorb or as
similate the whole of the animal substance, the fun
gus growth being an exact repl ica of the living cater
pillar. As to how the spores of the fungi are taken 
into the body of the grub, it  is  idle, in the absence of 
more knowledge of the organisms, to speculate. 'fhe 
fungi, having killed the gruu and absorbed the animal 
su bstance, sends up a shoot or seed stem, the length of 
which varies from 6 to about 11 inches. A remarkable fea
ture about the seed stem is that it  alwa,ys breaks t hrough 
the skin of the grub at the back of the head. Those 
caterpil lars found are in a vertical position, with the 
head uppermost ; but this does not seem to account 
for the stem breaking through at the head, as among 
the hundreds I have dug up I found two with the 
position reversed, the h ead downward, and in both 
these cases the stem had, as usual, broken through at 
the back of the head. The ground caterpi llar is found 
at a depth of 2 to 8 inehes below the surface of the 
ground ; the stem below the surface bein g gen eral ly 
twisted and ben t through coming i n  contact with 
roots or other h ard matter. Abovtl the gJ;ound the 
stem is straight, about 2 inches of the upper end being 
covered with the seed spores. T t  is accepted opinion 
that the fungi, after producing its spores, dies and de
cays, but this is incorrect, as only that part of the 

stem above the ground dies, the lower portion re
taining its vitality and sending up another shoot the 
following year, the new shoot sproutinl!" from the old 
just a little below the surface ot the ground. Among 
the many specimens dug u p  I have found two with the 
wings and legs of the moth showing beneath the outer 
integument, thus showing that the transformation to 
the winged moth was in operation before the grub was 
attacked by the fungi. There is a tree-boring gru b ex
afltly like the ground one, but whether the two are 
identical has yet to be determined ; however, the tree
boring one is also subject to attacks of S. Robertsii, as 
I have found one with the seed stem growing from the 

head, the stem projecting out of the bore the grub had 
made, the end of the stem standing out about 3 inches 
beyond the bark of the tree. A friend of mine has 
al�o found two others in trees. It  is believed the 
ground grub only enters the ground at the time when 
aDout to go through its transformation to the moth : 
but this belief is open to question, and may well be 
doubted, The strongest reason for doubting it  is the 
fact, estahlished beyond all question, that the tree
boring grub changes to the moth without leaving the 
tree. When about to enter on the winged stage of its 
existence, it cra wls to the outer end of its bore, slips 
its outer mem brane and emerges a fully developed moth. 
H undreds of the empty membranes may be observed 
d uring the earl y weeks of SUlllmer. Another reason for 
doubting the accepted belief is that live grubs can be 
found in the ground at all seasons of the year. 'fhose 
grubs which escape being attacked by the fungi ap
pear as winged moths about the middle of Octouer. 
T hei r existence in the winged stage seems to be very 
brief, limited to two or three weeks. In about three 
weeks after their first appearance none can be seen, 
but dead ones may be found on roads or in open places 
in the woods. Some of the moths are of large size, and 
beautifu l ly marked. There is  such a variety of color 
among them that scarcely two can be foun d  of exactly 
the same shade. The caterpillars are scattered over a 
large area of country, but are only found in bush 
covered land, the stems sticking up through the de
cayed leaves and looking l ike  a miniature bulrush. 
Such is the " vegetable caterpillar, " an organism cal
culated to arrest the attention of anyone, and furnish
ing another example that the animal and vegetable 
life on the globe is so i ntert wined as to be inseparable. 

[Signed] C. FITTON. 
Rangiwahia, Pemberton, Fielding, New Zealand. 

The Nernst Electric L alllp. 

The N ernst electric lamp is now creating consider
able interest abroad. At a meeting of the Society of 
Arts on February 8, Profs. Swinburne and Ayrton put 
themselves on record as saying it was the greatest dis
covery in  many years. The invention created great 
interest among the members of the Society who were 
present at the meeting. In the invention of Prof. 
Walter Nernst, of Goettingen University, the light is 
emitted by a rod composed of oxides of rare earths 
similar to those which are used in the manufacture of 
incandescent gas mantles. The light is mi ld  and yel
lowish and works equally well at considerable varia
tions of voltage. Magnesium oxide is largely used in  
the manufacture of rods, and like the other material i t  
is  incombustible. The materials used are, under ordi
nary circumstances, non-conductors of electricity, and 
Prof. Nernst's discovery is  that when they are heated 
they become conductors. In experiments with a hoI· 
low magnesium tube he obtained results which showed 
an expenditure of 0 -96 watt of electrical energy per 
candle power agai nst 3 watts per candle power for the 
ordinary glow lamp. Up to the present time Prof. 
Nernst has not settled upon a commercial form for 
his lamp. In his experimental lamp he accomplishes 
the initial heating of the magnesium filament by plac
ing it in the focus of it reflector under which is also a 
spiral coil of platinu m wire. '1'he current is first passed 
through the platinum, which furnishes heat enough to 
the focus of the reflector to render the magnesium con
ductive. The current is then turned on, and the mag
nesium becoming incandescent gives out light and also 
enough heat to maintain its own conductivity. 

• •  W a .  
A C urio u s  Bridge at Mans, France. 

There has recently been com pleted at Mans a bridge 
which is most curious, from a technical point of view, 
and remarkable from an artistic point of view. In the 
town of Mans, an electric tram way had been con
structed which was to run across the river at a certain 
point. The steam rail way of Saint-Denis-d'Arques, in 
operation since 1888, crossed the river at the same 
point. If the t wo roads crossed on land, two bridges 
would be required. The old rail way bridge could not 
be used, as it  was already worn out by long service. 
It  was therefore decided to build a single brid ge with 
two branches, thus t€avin g  {)assages for the rai l way 
and the tram way. The structure, as a result, is X
shaped, and the two roads cross each othel' in mid
stream. By reason of this peculiar s tructure a saving 
of 1 2,000 francs was effected-a very con siderable SUIll , 
when it is considered that two bridges would have cost 
45,000 francs. 
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Science Notes. 

A fossil dinosaur that must have been 130 feet in 
length has been found near Laramie, Col. The re
mains were found by Prof. W. H. Reed in the Jurassic 
strata near Laramie. 

The Indian government has been offered by Mr. 
Jamestsj i Tata the sum of $1, 250, 000, for the establish
Illent in India of a u niversity for research on t h e'  
model o f  the Johns Hopkins University. 

Mr. H. Holswaldt has devised an improved mercury 
interrupter. It consists of a three-rayed star wheel 
made of silver. The arms are narrow, and flattened so 
they enter and leave the mercury without noise. 

A Chicago concern building automobile vehicles has 
closed a contract to supply several Bombay princesses 
with them. They will be actuated by electricity. 
The same company is now estimating the cost of a line 
of automobile coaches for Fifth Avenue, New York 
city. 

Oil to calm the waves was used on an unusually large 
scale during the recent gales in the English Channel: 
The waves broke over Folkestone pier, making it diffi
cult for steamers to enter the port until a considera ule 
quantity of the oil was poured into the harbor, when 
the seas immediately became smooth. 

Dr. Negro, of Turin, has succeeded in curing one 
hundred out of one hundred and thirteen cases of 
sciatica by digital pressure oyer the painful part. The 
pressure is applied with all possible force for fifteen or 
twenty seconds and is repeated for the same length of 
time after an interval of a few minutes. In  many 
cases six treatments are all that is necessary. 

On January 21, W. A. Eddy, of Bayonne, N. J. , 
sent up an electrical collector to a great height by 
means of four kites, each 7 feet in height. The col
lector had four 6-inch cardboard points covered with 
tin-foil. Thin bare copper wire ran down the kite cord 
and into Eddy's house. The sparks which were ob
tained were much smaller than Eddy had expected 
from a collector raised to such an elevation. 

We have already spoken of the extirpation of a 
woman's stomach, the very clever operation being 
performed by Dr. Schlatter, of Zurich. It is  interest
ing to note that two operations of a similar nature 
have since taken place in this country, and both were 
successful. One was performed in San 1<'rancisco by 
Dr. Brigham and one by Dr. Maurice Richardson, of 
Boston. In the latter case the patient was an elderly 
lady who had a cancerous growth which involved 
the whole stomach, so that the only remedy was the 
removal of the organ. The patient recovered and is 
now quite well. 

A German chemist, named Liebermann, calls atten
tion to the fact that a certain class of factories which 
manufacture chemical apparatus have, for some time, 
been putting on the market test tubes, etc. , of a glass 
so s trongly alkaline that if  red litmus tincture or other 
delicate testing-solutions are put into them, the reagents 
at once take on a color reaction as intense as though an 
alkaline solution had been poured into them. Such 
vessels might readily be the source of enormous errors ; 
but for this great defect, the author says that the 
vessels are brill iant and well made. There is nothing 
which calls for higher excellence than chemical ap
paratus and chemicals. 

The grounds and buildings of the Exposition of 
1898, at Omaha, have been purchased by a company 
formed to hold an exposition this year to be known as 
" The Greater American Exposition of 1899. "  The 
exposition is to consist of exhibits from the new pos
sessions of the United States. Resolutions have been 
presented to Congress to gain recognition for the pro
ject, and to request the admission of the exhibits duty 
free. It is proposed to open the exhibition on July 1 
and close it on November 1. It hardly seems as if the 
time has arrived for an exposition which deal s with 
our newly acquired territory. Everything is at pre. 
sent in a chaotic state, and we doubt very much if an 
adequate display can be made. 

We recently examined what is thought to be one of 
the largest studio cameras ever built in this country, 
made by Folmer & Schwing, of this city. The bed of 
the camera measures seven feet, but the focus can be 
extended three feet more by the addition of a bus 
extension fron t. The rear movin g  section is supported 
on roller bearings to permit of easy focusing. It  takES 
a plate forty inches square. The plate holder is of spe
cial construction, having a sectional flexible roller b l ind 
slide, made of half inch strips of wood, tongued and 
grooved together, and passes through one edge of the 
holder from the front to the rear. When an exposure 
is made, the end of the slide is pulled downward un
til it completely covers the back of the holder and 
at the same time uncovers the plate in the cam
era. Pushing it  upward covers the p late again. The 
weight of such a shutter is thus somewhat balanced,  
except -when it  is first started, one part being  on one 
side of the holder and the other part on the other side. 
D sually a. small test plate is tried first to secure the cor
rect exposure before usio.,\" the large plate, which costs 

about $10. 
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THE PROPOSED NICARAGUA CANAL. 
Our issue of February 4th contained the first of two 

illustrated articles which will give a comprehensive 
description of those two colossal undertakings, the 
Panama and Nicaragua Canals ; the former of which, 
as our article showed, is surveyed and already two
fifths completed, while the latter is  now being sur
veyed, with a view to determining its feasibility and 
cost. We take it that it is too late in the day to present 
arguments to prove that a canal at the isth mus would 
have great commercial and strategic value-that is 
universally admitted. 

The question is one of site, practicability, and cost. 
Beyond demanding that 
the canal as completed 
shall be the cheapest and 
best that can be built 
and shall secure to the 
United States every ad
vantage to which it is 
j ustly entitled of a COlU
mercial, strategic and poli
tical character, we belie ve 
the publ ic is indifferent as 
to whether the canal is 
cut through at Pana
ma, Nicaragua or else
where. 

J , ientifi, �meti,an. 
being somewhere between 2, 700 and 3,000 square 
miles. 

The lake is 45 mi les wide by 110 miles long, and it 
extends in a general southeasterly direction, its longer 
axis being parallel with the Pacific Ocean, which at 
the nearest point is only 11 m-iles distant. The lake is 
for the most part deep, and its waters have a mean 
surface level of 106 feet above sea level. The only out
let for the waters of the lake is by the way of the San 
Juan, a noble stream of great volume with an average 
width of 1,500 feet, a min imum discharge estimated at 
12, ()00 cubic feet per second, and a flood discharge w hich 
has been estimated by some authorities as 60, 000 and 
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acter looking to this object were made as long ago as 
the close of the eighteenth century. 

THE CHILDS SURVEY, 1852. -The first actual survey 
for a canal was that m ade in 1850-52 by Col. O. M. 
Chi lds, an expert canal and railway engineer of great 
distinction, for the Transit Company, which had a 
steamer and stage line across the isthmus as part 
of a route from New York to California. Steamers 
ran up the San J uan from Grey town and crossed the 
lake to its west coast, where they connected with a 
stage l ine to the Pacific. The survey was for a water
way with a depth throughout of 17 feet. In the canal 
portion the bottom width was to be 50 feet, while in 

the excavated channels in 

Probably there is no 
question involving such an 
enormous outlay of the 
public money upon which 
the people of the  United 
States are so little inform
ed as they are upon the 
relative s t a n d i n g  and 
merits of the two proposed 
canals. The  present arti
cles are written with a 
view to giving such an im
partial statement of the 
facts as shall enable the CANAL COMPANY'S STOREHOUSE AND DREDGE AT LA FE, GREYTOWN. 

'the river and lake the 
bottom width was to be 150 
feet. Locks were to be 250 
by 60 by 17 feet. Ships 
were to pass from the sea 
level on each side to the 
summit lake level of 108 
feet by 14 locks, each with 
an 8-foot lift. The lake 
was to be held at 108 feet 
e l e vation by a dam in the 
Rio Grande valley 9%' mi les 
west of the lake and anoth
er at Castil lo Rapids 37� 
Illiles east of t he lake i n  
t h e  San Juan River. The 
lowest lock on the east 
side was to be at a point 90 
miles from the lake, where 
the canal was to leave the 
river and extend across 
the flat al luvial land to 
Grey town, where at that 
time there was a wel l pro
tected harbor. The total 
length of the Childs canal 
was to have been 194'4 
miles, and ' its cost, inclu d-

reader to j udge for him-
self of the relative merits and demerits of the rival 
schemes. 

A glanee at the map and profile of the proposed 
route of the Nicaragua Canal is sufficient to explain 
why it is that from the earliest times it has attracted 
attention as affording a feasible means of ship com
m unication across the isthmus. The mountain  range 
known as the Cordilleras, which forms the divide be
tween the drainage of the Atlantic and Pacific, separ
ates at a point about 70 miles north of Lake Nicaragua 
into two branches, one of which extends in a southerly 
direction between the lake and the Pacific, while the 
eastern divide runs parallel with and some 18 miles 
to the east of the lake and then in a southerly 
direction until it terminates near Grey town on the 
Atlantic coast. Lying within the V formed by these 
ranges are Lakes Managua and Nicaragua, and into 
these lakes, wh ich are connected by the river Tipi
tapa, there empties the drainage of this basin, which 
has an area of 12,000 square miles. the area of Nicaragua 

ing 15 per cent for con
by others as high as 150,000 cubic feet per second, the lat- tingencies, was estimated at $31 ,538, 319. 
ter amount being two-thirds the average flow of Nia- THE LULL S U RVEY,  1 873.-The United States gov 
gara itself. The river flows for 120 miles to the Atlan- ernment sent an exped ition to the isthmus in 1872 
tic and is navigable for river steamers, except at some under Commander Lull. U. S. N . ,  for the purpose of 
rapids, which in the dry season offer o bstruction. On making a resurvey of the Childs route. With Com
the north side but few streams flow into the San Juan, mander Lull was associated Mr. A. G. Menocal, the 
but the streams that enter it from the south are large present engi neer of the Maritime Canal Company. 
and subject to heavy floods which carry down immense The depth of the canal was to be 26 feet and its bottom 
volu mes of sand from the Costa Rican range some 50 width 50, 60, and 72 feet, according to locality. In the 
miles distant. The most turbulent tributary is the excavated river channel the bottom width was to be 
San Carlos, which flows into the San J uan above 80 feet and something over 80 feet III the lake channel. 
Ochoa. The sand and volcanic ash thus brought Commander Lull proposed several changes. The Pa
down are carried by the San Juan and Colorado to I cific terminus was to be the same as that proposed b y  
t h e  coast, where an extensive delta has accu mulated Childs, namely, Brito. The ascent from the Pacific 
and is steadily encroaching upon the sea. coast to the lake was to be by way of the Rio Grande 

The navigabil ity of the San Juan and the lake, and Valley, and by means of 11 locks of 10% feet lift, 
the narrow divide separating the  lake from the Pacific, and the canal was to be cut d irectly through the 
have, from very earl y  times, suggested the possibility western divide to th e lake. This portion was to be 
of opening a ship canal across the isthmus at this 167,( mi les long. The route acros s the lake was to be 
point, and surveys of a general and preliminary char- 56 % miles long; The San Juan was to be navigated 

BIRD'S EYE VIEW OF THE PROPOSED NICARAGUA CANAL. 
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b y  placing dams i n  the river a t  four places, the upper
lllOst at Castillo, the lowest a mile below the mouth of 
the San Carlos. This river portion was to be 66� 
m iles lon g. At the lowest dam the canal was to leave 
the ri ver, follow its left bank to the San J uanil lo, and 
then proceed by a straight course to Grey town. T he 
total length of the canal from ocean to ocean was 
to be 181� miles. As Grey town H arbor had been silted 
up since the Chi lds survey, an est imate of $2, 500, 000 
was made for its restoration.  The total cost of the 
project, including 25 per cent for contingencies, was 
estimated as $65,722, 14'7. 

THE MARITIME CANA L COMPA"Y':;  S U RVEY, 1887 to 

J C itutific �mtricau. 
ridges a n d  valleys, and through the crest o f  the eastern 
divide. To do this he proposed to raise embankments 
across the lower side of the valleys and make cuttings 
through the intervening ridges, and allow the San Juan 
waters to flood the basins thus formed, the embankments 
being built  to the same heights as the Ochoa dam and 
serving to maintain the summit level right through 
the eastern divide and up to lock number 3 (see pro
file). The portion between the Ochoa dam and lock 3 
would thus consis t of two large artificial lakes, known 
as the San Francisco and Deseado basins, connected 
by short lengths of canal. Lock 3 is only 13 miles 
from the Atlantic (Caribbean Sea) , so that by t.his  
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from the big cut through the eastern divide in as large 

blocks as possible. The rock, of which the cut would 

afford an abundant supply, was to be dumped in u ntil 

it had ceased to sink into the soft bed of the river and 

a stable structure had been secured. 'ro render i t  i m 

pervious, t h e  excavated clay from t h e  neighborhood 

was to be d u mped upon the upstream face of t h e  dam . 

A similar method of construction was to be used for 
the numerous embankments of the San Francisco and 

other streams crossed by the canal, and for La FloI' 

dam. The most startl ing proposal of all ,  however, was 

that to use the rock-fil l  daw s as weirs over w h ich the 

surplus waters of the lake and ri vers were to discharge. 
1 890. - The next step wa� 
taken in 1885, when Mr. 
Menocal was directed by the 
govern ment to make a re·ex
ami nation of the work, and 
estimate for the construction 
of a 28-foot canal. In his re
port of t hat year he recom
mended some very radical 
changes in the Lull plan and 
outlined a project which in
volved some bold engineer
ing measures, especially in  
t h e  canalization of the San 
J uan River. The total esti
m ate for the canal was $60,-
036, 1 97. Four years later Mr. 
Menocal returned to the isth
mus as chief engineer of a 
('OlU pany (the Maritime Canal 
Com pany), which had been 
formed for the purpose of 
building the canal on the 
general lines proposed by him 
in  the 1885 report. A large en· 
gineering force was put in the 
field between the years 1887 
and 1890, and in the latter 

SAN JORGE LANDING ON THE WEST SHORE OF LAKE N ICARAGUA. OME TEPE MOUNTAIN, 
5,350 FEET ,  IN TlIE D ISTANCE . 

HARBORS. -AII the surveys 
that have been made for a 
canal have reahzed the ne
cessity of creating terminal 
hal'bors at each seaboard. 
On the Pacific the canal ter
minates at Brito, an i ndenta
tion of the coast, w hi le  at the 
Atlantic it ends on the shift
ing sands which have si lted 
up w hat was once the deep
water harbor of Grey town. 
At Brito both C h i lds  and Lull  
estimated that a new harbor 
would cost about two and 
one-half mil lion dollars, whi le  
the Maritime Cowpany's esti· 
mate put it at about. one and 
three-quarters mil l ion dol lars. 
It was proposed to create the 
harbor by running out  pro
jecting jetties and dredgi ng 
out an i nterior basin. The 
construction presents no pro
blems that are novel or un
tried i n  engineeri n g  practice. 
At Grey town , however, as a 
study of the ac('ompanyin g 
maps wil l  show, the problem year a report was presented 

by Mr. Menocal and elaborated in  the Chicago Water
ways Congress of 1893. setting forth the data and plans 
upon which it  was proposed to build the canal. 

It is admitted by the many expert engineers who 
have criticised the Menocal project that if  it were pos 
s ible to elim inate from it  certain elements of danger, it 
would provide a canal which would be in every way 
su perior to the other alternative plans which have been 
submitted. Its most striking feature was that it pro
posed to extend the summit level of 1 1 0  feet almost 
from ocean to ocean. This  was to be done by the con
struction of two great dams, one  at La FloI' on the 
Pacific slope of the western d ivide, at a narro w  gorge 
in the Rio Grande Valley, 3 '8 miles from the Pacific, 
and the  other at Ochoa, a point on the San Juan, 3� 
miles below the San Carlos River and 64� miles from 
t h e  lake. The Ochoa dam would rise 60 feet above the 
w ater surface of the San Juan at that point and would 
canse its waters an d thn�e nf  the San C:1I'los to baek 
\I  p and flood the 
two valleys, convert
i n g  them into lakes 
which Iwould actu
ally form extension s 
o f  the N i c a r a g u a  
Lake itself. A n  i m ·  
pOl·tant feature o f  
the  de�ign w a s  the 
use of the  San Carlos 
L a  k e as a settling 
basin for detJ'itu� 
brought down from 
the mountaius. La 
FloI' dam on the 
P acific, being placed 
below the mouth of 
the Tola, a tribu
tary of the Rio 
Grande, would simi
larly flood the Tola 
Valley, converting it 
into another lake at 
the level of a n d  
forming part of the 
big lake. 

N or was this all. 

origi nal and daring proposal the summit level would 
be extended continuously for 154 m iles across the isth
mus, its eastern terminus being within 13 miles and 
its western terminus within two miles of the respective 
ocean s. On both sides descent was to be made to sea 
level by three locks. At th e Pacific level the lowest 
lock would be within a mile of the deep water and on 
the Atlantic it would be neces sary to dredge a canal 
9 '4 miles in length through the al luvial deposits of the 
river. 

CONSTRUCTION OF DAMS. -Now, to construct a dam 
60 to 80 feet high across a great river whose waters in 
time of flood IIIay be over one-half as great in volume 
as the flow of Niagara is a stupendous undertaking. 
Mr. Menoca! evidently realized that it was hopeless to 
divert the river, lay bare its bed, expose the underlying 
rock, and build up an impervious dam in the ordinary 
way, for he proposed to make a high, loose-rock fill 
across the river, d ll lIlping ill the lllaterial excavated 

will require ('areful study, and after the h arbor is COlll
plete wiil call for continual dredging and suc('essive ad
ditions to the jetty. '1.'0 understand th'ol conditions w e  
m u s t  bear in mind t w o  things : First, that for ten 
months of the year the trade winds and seas move u p 
o n  t h e  beach from the northeast ; second, that enor
mous masses of volcanic silt are brought down by the 
San Juan and deposited, through the Colorado branch , 
at its mouth, to the eastward of the harbor. The waves, 
striking this material at an angle with the coast, trans
port it  to the westward to the amount, as estimated by 
the present Walker Board, of 600,000 cub ic  yards per 
year. This remarkable drift is  seen in the map of the 
Pea('ock survey of 1832, in which the westward travel 
of the sand is shown from 1832 to 1859. The progress 
of the sand spit has beeu accom panied by a shoahn g 
up of the harbor until i n  1895 the once capacious har
bor with its low water d epth of 30 feet has shrunk to a 
mere lagoon with a maxillllllll depth of 17 feet. To open 

a channel from the 

With a view to short
enin� the route and 
st i  I I  further extend
i ng the summit level, 
Mr. Menocal propos
ed to p r o  c e e d to 
Grey town, not, as 
Lilli and Childs ad
v i sed, by way of the 
llJ arshy l o w  I a n d  s 
t h rongh which the 
San J uan finds its 
way to the sea, but by 
a dirpct route across VIEW SHOWING SPOIL BANK THROWN UP BY DREDGES AT WORK IN CANAL . RAILROAD RUNS 

canal to deep wate r 
the com pany �lU i l t. n 
pile and roc k  .il' l  t\ 
!JOO feet in lengl i I .  
This was done for 
the purpose of arrest
ing the westerly drift 
and enabling t.hem 
to d redge a channel 
on i ts western side. 
The san d accumulat
ed on the eastern side 
of the jetty, reached 
the outer end, flow
ed past it, and form
ed the c u r  i 0 U S 
tongue which is seen 
extending past the 
jetty a n d  allllost 
across the entrance 
chaunel. This result 
shows that while it 
will be possible to 
obtain an entrance 
by extending t h e  
jetty far out to deep 
water, the fi l l i n g  i n  
o f  t h e  beach behi nd 
it at the rate of GOO. · 
000 cubic yards p e l' 
year wi l l  be perpetu
al,  and the jetty wi l l  
requi r e  to be ex
tended at recurrent 
intervals. As there 
i� no tidal scour to 
rely upon, the chan
nel wil l have to be 
maintained by the 
use of dredges. The 
company's proposi-t i le  i n t e r v e n i II g AT BASE OF BANK. 
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tion was to huild an east pier 3, 000 feet long and a 
west pier about 2, 000 feet i n  leng-th, with an entrance 
600 feet in width. The entrance channel, 5,000 feet 
long-, was to connect with an artificial basin 237 acres 
in extent, dredged out in the Grey town Lag-oon to a 
low water depth of 30 feet. The total cost of the 
whole scheme, includ ing- the harbors, was estimated 
by the company at $65, 084. 176. 

WORK DONE BY THE COlVIPANY. -A start in con
struction was made by the company at the Grey town 
end. Five large dredges commenced cutting through 
the allu vial deposits through which the first 9 miles 
of  the canal will be cut. Some 4, 500 feet of the canal 
were cut to a depth of 16� feet and the canal l ine 
through the dense tropical growth was cleared for a 

L A K E  N I CA RA G U A 

J t itu tifit �tUttitan. 
indications of an extreme variation in the level of the 
lake in wet and dry seasons of 15 feet, and that this 
variation, extending over an area of nearly 3,000 square 
miles, represented an enormous volume of water, which 
it might prove extremely difficult to hold at the desired 
elevation of 110 feet. 

The board suggested that a more thorough examina
tion of the locality might disclose alternative routes 
which would be free from the objections outlined in 
their report, and they suggested that $350,000 should 
be appropriated for a further examination to finish the 
investigation and prepare final plans and estimates. 
This recommendation was acted upon, and a ne w com· 
mission consisting of Admiral Wal ker, Prof. Lewis M. 
Haupt, and Gen .  Hains spent three months in a per-
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Ochoa dam by nearly one·half, and the canal will be 
carried from Ochoa down the left bank of the San 
.Juan to a point at which it will strike off across the 
divide in the same manner as, but at a lower level than 
that proposed in the Menocal scheme. This will in
crease the cuts but reduce the heights of the embank
ments, thereby avoiding the riskY,features of the high 
level route. This route will be in the nature of a com
promise between the high level route of the company 
and the low level route located by Lull. 

The security of the Ochoa dam is further assured b� 
the discovery of solid rock everywhere underlying the 
bed of the river at the proposed site, and a firm clay 
has been developed along the site of the embankment 
foundations. The Menocal idea of using the dams as 

110 . •• 
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PROFILE OF THE NICARAGUA CANAL AS PROPOSED BY THE MARITIME CANAL COMPANY. 

distance of 32 m iles. A s ingle track rai lroad was built 
from Grey town, 1 1  miles into the interior. The jetty 
above mentioned was built out 900 feet, and a 17-foot 
channel dredged from the sea to the Grey town Lagoon. 

THE LUDLOW CO�IlVIISSION. - The operation of 
the can al company ceased in 1893 for lack of funds. 
In 1892 the Senate Committee on Foreign Relations 
introduced a bill providing for the aid of the United 
States in the construction of the canal by a guarantee 
of the bonds issued for construction, and in 1895 
Con gress appointed a COlIl mlSSlOn consisting  of 
three well known engineers, Colonel Ludlow of the 
army, Civil Engin<eer ]\f. T. Endicott, of the navy, and 
Al fred Noble, a civilian in private practice, for the 
purpose of reporting on the " feasibility and cost of 
completion " of the company's project. After examin
ing the route on the isthmus and the engineering- data 
collected by the company, the commission reported 
that while a ship canal project was feasible, they were 
unable to indorse several important features of the 
com pany's plans. They considered that the data upon 
which the plans were dra wn up was neither suffi!'iently 
detailed nor spread over a sufficient period of time 
to enable accurate conclusions to be drawn, either 
as to permanence of the proposed structures or the 

sonal examination of the route and placed in the field 
a well equipped force of 250 men, i n cluding 80 engineers, 
a geologist, a hydrographer, ten boring outfits, and a 
very complete set of apparatus for determining- rain
fall, evaporation, flow of streams, and all the natural 
phenomena affecting the construction and mainten· 
ance of the canal. The expedition landed in  December, 
1897, and the observations, plans, and estimates are 
still in progress, and will not be fully completed for 
some time. 

At a preliminary hearing before a select committee 
of the Senate the members of the commission roughly 
estimated the cost of construction as fol lows : Admiral 
W lllker, $125, 000, 000 : Prof. Haupt, $90, 000, 000 ; and 
Gen. Hains, $140. 000, 000. In  a preliminary report, 
issued at the close of last December, the commission 
states that of all the routes that have come up for con
sideration, the t wo best are the Maritime Canal Com
pany's route, known as the high level route, and the 
Lull or low level route. The estimated cost is $124, -
000, 000 for the latter and $125, 000,000 for the former. 
Gen. Hains, however, who is the oldest and most ex· 
perienced member of the commission, states in a sup
plemen tal note to the report that he th inks the esti
mate should be raised to about $150,000, 000. 

•• 

overflow weirs has been abandoned ; separate weirs 
will be provided in every case. 

The commission finds that it  can regulate the level 
of the lake within a recorded fluctuation of 2� feet 
above and below the normal. On the west side of the 
lake, La Flor dam and Tola basin are abandoned. 
The canal will be cut through the d ivide to the Rio 
Grande, and it will be carried down to sea level at 
Brito by means of locks whose num ber has not been 
determined. To assist in controll ing the lake level 
and relieving the duty t hrown upon the San .Juan, it is 
not unlikely that the canal through the western divide 
will  be given considerably greater width to enable it 
to assist in  carrying off the surplus waters in the sea
sons of flood. 

The least depth throughout of the canal will be 30 
feet. All excavated channels will  be given extra 
width both in the river and lake, while the curvature 
will be eased to render navigation les� difficult. All 
locks will be of a length and depth to accommodate 
the increasing dimensions of modern ISteamships. 

Finally, the commission is of the opinion that while 
the rainfal l  is excessive (22 feet on the eastern section), 
the m aterial will stand np remarkably well in excava
tion. Moreover, the climate, on account of the pre· 

6."" 0, "_5 _ " O W  DE.�T M AT 
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GREYTOWN HARBOR IN 1832, SHOWING GROWTH OF SAND SPIT TO THE 
WESTWARD UNDER ACTION OF PRE V AILING TRADE WINDS. 

SITE OF GREYT()\\TN HARBOR \NOW A LAGOON) IN 1895 , SAN JUAN DELTA HAS 
EXTENDED OUT TO SAND SPIT AND HARBOR HAS SHOALED TO 16 FEE T.  

cost of the undertaking as a whole. They considered I All these mem bers of the commission " believe that 
that the quantities of dredging, excavation, etc. , were the construction of a canal across Nicaragua is en
underestimated, and that the unit prices had been tire ly feasible, " 
placed too low. They raised the quantities and prices RECOMMENDATIONS OF THE WALKER COMMISSION. 

accordingly, and made an estimate of their own which -Although some time must elapse before the final re
placed the probable cost of completion at $133. 472. 893, port i s  made public, we are in a position to state what 
as against the company's esti mate of about $67, 000,000, will be the general features of the plan finally recom
an increase of 100 per cent. mended by the commission. In the first place, the 

The features most severely {'riticised by the com mis- Ochoa dam will be moved up the river to a point 
"ion were the two great rock-fill dams at each end of above the San Carlos, with a view to eliminating the 
the summit level, one at La Flor, 2. 000 feet long and 90 torrential floods and the silt of that river, which will 
feet above rthe  bed of the river, the other at Ochoa, be al lowed to pass away in the ordinary manner 
1 , 900 feet long and 60 feet above the river bed, an d the through the San .Juan. 
extension of the canal through the San Francisco No attempt will be made to hold the summit level up 
basiu, where it would be necessary to construct 67 clay to the Ochoa dam ; but an intermediate dam and a 
dams or retaining embankments, one of which is lock will be placed at one of the upper rapids-proba-
114 miles in length and rises 100 feet above its founda- bly Machuca-and the level will be lowered 20 or 30 
tions. It was also stated by the board t h at they found feet at that point. This will reduce the height of the 

vailing- trade winds, is not unhealth y, and it is not 
apprehended that it would prove a hindrance to the 
prosecution of the work. The esti mated time for com
pletion is from eight to ten years. 

Such is the Nicaragua Canal. A comparison of its 
natural, commercial and political advantages with 
those of the Panama Canal will be found on another 
page. 

. . . . .. 

N aval E ngineering at Cohn nbia U niversity. 

The Trustees of Columbia University, on1 Febru
ary 6, decided to enter the field of naval engineering. 
William Ledyard Cathcart. Director of Marine En
gineering and Designing- at the Webb Academy, was 
appointed chief professor of mechanical engineering. 
He was recommended for the post by Commodore Mel
ville, Chief of the Bureau of Steam Engineering of the 
Navy. 
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REPAIRING THE KEEL O F  A BATTLESHIP. 

The i l lustrations which we present in this issue of 
the difficult repairs of the keel of the " Massachusetts " 
which are being carried on in the large, new dry dock 
at the Brooklyn navy yard are of special interest. 
We are all perfectly familiar with the terms " donble 
bottom, " " cellular construction," etc., as applied to 
warship construction, but it is a novel experience to 
be able to look, as we do in these photographs, right 
into this complicated portion of the anatomy of the 
modern battleship. That the readers of the SCIEN· 
TIFIC AMERICAN are able to do so in the present  

J c itttfifit jtUtritln. 
a safe margin to spare. As she was passing what is 
known as the Diamond Shoal. however (the dangerous 
reef which extends across the channel off Governor's 
Island), she touched bottom and forced her way bodily 
through the reef of sand. A t the time of the 
grounding there was only 24 feet 5 inches of water 
above the shoal. so that the battleshi p  had to cut 
a channel for herself, which was about 2 feet in depth. 
The reef consists chiefly of firm sand, and as the im
petus of the vessel carried her through it  the enor· 
mous pressure against her bottom buckled the outer 
plating between t.he fmmes, an n  in some cases 

107 

bottom was found to be absolutely intact, and there
fore thoroughly watertight. What flooding there was 
was confined entirely to the double bottom. 

The repairs which are now being carried out on the 
ship are among the most difficult and expensive ever 
made in our navy. It is probable that they will cost 
between $40, 000 and $50, 000 before the ship again leaves 
the dry dock. Fortunately, the new dock, No. 3, which,  
it wil l  be remembered, was handed over to Naval Con
structor Bowles for repairs at the time of its  collapse, 
has been placed in thoroughly serviceable condition 
and h as proved to be absolutely watertJ ght. Whell 

!a.-Damaged Vertical Keel-plate Taken from Between Frames 147\;' and 227\;'. 

I . -Bow View of First-class Battleship " Massachusetts," Now Undergoing Repairs 
to Keel. 

3.--Pneumatic Drills Drilling Out 4.-Damaged Garboard Strake, Port Side, Looking 
Rivets from Damaged Plating. Forward-Keel Block Seen at Right of Cut. 

5.-Bow View of Ship when Water was First Pumped Out of Dock, Showing Method 5.-Showing Double-bottom Construction-Outside Plating and Section of Vertical Keel 
of Shorin&. Removed. 

REPAIRING THE KEEL OF A BATTLESHIP. 

instance. i s  due to the fact that the inj uries to the keel buckled and p ushed upward the framing itself. It 
of the • . Massachusetts, " when she recently grounded speaks volumes for the excellent quality of the mild 
on a reef i n  New York Harbor, were so serious as to steel of which the ship is built. t hat only i n  a few cases 
necessitate removing the plates of her outer bottom was there any actual fracture of either frames or plat
for a length of over 100 feet measured fore and aft, and ing. A large number of the plates that were taken off 
for a considerable distance on either side of the keel. the bottom were heated, straightened, and found to be 

It will be remembered that this splendid vessel met perfectly serviceable for riveting into the ship again. 
with her mishap a few minutes after she had left the I The injuries extended from frame No. 1 6  for over 100 
Brooklyn navy yard, with a full complement of coal, feet aft. and the correctness of the th eories upon which 
ammunition, general stores, etc. , on board. She was the outer and inner bottom of a ship and the framing 
drawing at the time 26 feet 4 inches of water, and it between them is constructed is shown by the fact that 
was supposed that she would be able to clear the although the outer bottom is so badly crumpled. and 
shoals in the channel on her way down the bay with the framing buckled and generally distorted, the inner 

the .. Massachusetts " returned to the yard, she was 
floated into th is dock and the very difficult and deli
cate work of settl ing the big battleship. which weighs 
in all about 12, 000 tons, upon the blocks, was carried 
out with a success which reflects the very highest 
credit u pon Mr. Bowles and his assistants. 

As we have often explained in these columns, when a 
shi p  is in dry dock her weight is carried by a line of keel 
blocks which are placed immediately beneath the keel. 
and by two lines of bilge blocks, one on each side of the 
vessel. In  the present case it was impossible to support 
the forward inj ured portion of the vessel upon the keel 
blocks, and the WE>ight had to be carried by means of 
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lines of shores which were placed beneath the two lon
gitudinal girders wh ich are within the double bottom ,  
o n e  o n  each t!ide o f  the keel, and about 7 feet distant 
from it. These shores are shown clearly i n  Fig. 6. 

It is probably the only double- barrel cannon of the 
kind in the world. It belonged to the " Mitchell 
Thunderbolts," a company of old men which was 
organized in  Athens in 1863 for home defense. One of 
the compa.ny, John Gilleland, invented this cannon 
and had i t  cast a t  the Athens foundry. The idea 
was one of considerable ingenuity, but was enti rely 
i mpractical. The ends of a 50 foot chain were at
tached to two cannon balls which formed the charge, 
and the idea of the i nventor was that when the cannon 
balls came out of the muzzles of the cannon they would 
have a tendency to diverge, drawing the chain taut, 
and as they proceeded on their course would mow down 
a corn pany. The cannon was taken ou t into the coun try, 
n ear Athens, one day to test it. It was properly charged 
and was fired with ceremony. Unfortunately, one of 
the cannon balls got out a little ahead of the other 
and the result was disastrous. Projectiles and chain 

can purchase and an a.dequate supply of photographic 
materials. 

The work of taking out the damaged plates, straight
ening them, and riveting them again in place, or, if 
they were too much damaged, replacing them by new 
plates, was done i n  sections ; for it wouid not have 
been ad visable to weaken the ship by disconnecting 
too much of the structure at one time. Our il lustra
tion, No. 3, shows the method of cutting out the rivets. 

• • • • •  

The " Ch icago " i n  Commission. 

The • •  C hicago "  left the Brooklyn navy yard on 
February 6, and will proceed to New Orleans to re
present the Navy Department at the Mardi Gras 
fest ival  on February 1il. This is the first time the 
. . Chicago " has had any sea service in four years. 
During the last two years she h as been under recon
struction, and we have already illustrated the novel 
features of the remodel ing. During the tri p her guns 
and speed will be tested, and on return ing from New 
Orleans sbe will  join the North Atlantic squadron at 
Ham pton Roads. 

• • • • •  
The C u rrent S upplement. 

This waE done by means of pneumatic drills, which 
dri lled do in through the shank of the rivets sufficient
ly to alln w them to be driven inward, clear of the plate, 
by means of a punch and sledge hammer. H alf a doz
en bfOWS of the sledge were sufficient, usually, to drive 
out  the rivet. When all the rivets had been removed, 
the plate would come away easily from the framing. 
I l lustration, No. 4, shows the line of keel b locks on 
the right ; some of the shoring pieces on the left ; and 
above is the damaged garboard strake on the port side 
of the ship (the view being taken looking to ward the 
bow of the vessel). The water is pouring from the 
double bottom through a couple of fractures in the 
plating, and the indented or corrugated appearance of 
the bottom is very clearly shown i n  this photograph. 
Perhaps the most interesting view is that shown in No. 
6, wh ich was taken looking aft along the center line of 
the keel after about 30 feet of the keel plate had been 
removed. This keel plate is shown in Fig. 2, and it 
wil l  be noticed that the most serious distortion took 
place at frame No . 18. The view, Fig. 6, lookin g  into the ·  
inner bottom,  i s  q u ite unique, for i t  i s  very rarely that 
the camera has a chance to be set up in such a position 
as that from w h ich the photograph was taken. The 
heavy shoring beneath the two longitudinals, which 
are 7 feet on either side of the keel plate, is seen 
clearly in this view. 

had a kind of circular motion and plowed up about The current SUPPLEMENT, No. 1207, has a number of 
one-q uarter of an acre of ground. The members of articles of more than usual interest on account of the 
the Thunderbolt Company scattered in all direc- , variety of the subjects treated. The largest and most 
tions to avoid being hit by the fiying chain.  The complete yacht b uilt last year in Great Britain, for 
cannon was never used after that except at an oc- Baron de  Rothschi ld, is illustrated and described. 
casion al j ubilee, when charges · of powder was fired. " The Mutoscope " is illustrated by detail engravings 
A few years ago it disappeared, and finally it turned showing how this very interesting American invention 
up in a juu kshop, and was prom ptly purchased by the is worked. " Bridges over the Tiber in  Ancient Rome " 
city. The owner of the cannon had been offered $50, is an in teresting illustrated article. " 'V omen Invent
but when he learned that the city wished the cannon, ors " wil l  be warmly welcomed by many of our readers 
he promptly refused the offer and traded it with the who have been inquiri n g  for intormation on this sub-
S1(ate for an old bel l .  ject. " Kieselguhr and Other Infusorial Earths " is an 

.. I . '  • important paper. " In ·  G erman New Guinea " is an 
Photography a s  a n  A i d  to Exploration. illustrated article. " Low Te mperatures, " " Is the 

I n  a lecture delivered by Flinders Petrie, en- World Nearing Starvation ? "  and " Tuberculosis in 

titled " Photography the Handmaid of Exploration , " Animals " are all interesting articles. " The Honey 

he showed to what an enormous extent exp loration has Bee " is a valuable article deal ing in  a popular way 

been aided by photography, and when we examine with the wonderful structure and performance of the 

such books as Davis' " Carthage, " we see to what ex- bee. 

These difficult repairs are proceeding very satisfac
torily, and it is  likely that before many weeks the 
" Massachusetts " will  be afloat and in as sound con
dition as when she was launched. 

tent explorations were handicapped in the days w h en ======================== 
C o n tents.  photography was just coming i nto use. Especially in 

Egypt the success of photograph y is very great, owing 
to the splendid atmospheric conditions and fine sunlight 
which prevail in  that country. Mr. Petrie finds that 
the great difficulty was in obtainin g plates which were 
slow enough. With the aid of the camera not only can 
the actual finds be  photographed,  but the exact con
dition of the objects in situ can be record ed, furnishing 
valuable data. With the aid of the new surveying 
cameras the res ults will prove even more valuable. 
Some very valuable finds are of such a nature that they 
cannot be well removed, and in  this case photograph y  is 
also invaluable. Nowadays all explorers go equipped 
with t he best photographic apparatus which money 

(l l lustrated articles are marked with an asterisk. ) 
Asia, RUSSIan exploration in . . . .  102 1 Manila. observatory at . . . . . . . . . . . .  102 
Automobiles at the Cycle .IIJx- " Massachusetts, : '  r e p a i r i n g  

position· . . . . . . . . . . . . . . . . . . . . . . . .  101 

I 
the>. . . . . . . . .  . . . . . . . . . .  . . . . . . . .  107 

The grounding of the .. Massachusetts " will have 
served a good purpose if it leads to an immediate ap
propriation for removing the dangerous Diamond Shoal 
from the channel. As it  now stands; this obstruction 
is a menace to every large warship that enters or leaves 
the Brooklyn navy y ard . 
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Electric lamp, Nernst . . . . . . . . . . . . .  10H Photographs as an aid to ex� 

. . . � .. }I'lashlig-ht explosion . . . . . . . . . . . . . .  102 ploration . . . . . . . . . . . . . . . . . . . . . . .  108 
Guam a legal fiction . . . . . . . . . . . . . . .  102 Plants, fiber. our . . . . . . . . . . . . . . . . . . .  99 

A Dou ble-Barrel Cannon. 
Horseless - carriage and public Pullman, town . . . . . . . . . . . . . . . . . . . . .  99 

bealth . . . . . . . . . . . . . . . . . . . . . . . . .  98 Science notes . . . . . . . . . . . . . . . . . . . .  -. 103 
In Athens, Ga. , is a curious cannon which is now 

owned by the city and is placed on the City Hall lawn. 

Horse stall for railway cars* . . . . .  100 I Stal l for borses and cal's* . . . . . . . . .  100 
Insect. the strange . . . . . . . . . . .  , . . . .  1m Steel t

.
rade, activity . . . . . . . . . . . . . .  99 

Inventions recently patented . . . .  108 Strength ,  children's, testing . . . . . !19 
Laird. death of Will iam . . . . . . . . . .  102 Supplement. current . . . . . . . . . . . . . 1U8 

RECENTLY PATENTED INVENTIONS. 

Bicycle-Appliances. 

The hanger is made up of wedge-shaped radial center a portion may be cut from the heel of the shoe by ham
supports with spaces between to receive the ends of the mering it on the cutters on top. 
arms. These are pivoted upon a semicircular pintle- INCANDESCENT GAS LAMP.-ADALBERT KEvs-

PNEUMATIC TIRE:-ARRAH J. WHISLER, 180 War- rod, whiCh passes through rectangnlar slots in the arms. SER, Hanover, Germany. The ·object of this invention 
ren Avenue, Chicago, Ill. This tire has two layers of The slot.. allow the arms to be advanced horizontally a is to protect the incandescent mantle from direct dranght 
rubber with a layer of fabric between, The inner layer little, thus withdrawing their ends from under a ledge and also obtain a hIgher illuminating effect. This is ac
of rubber laps over for a considerable distance when the and allowing them to assume a vertical position when complished by having an air chamber in the porcelain 
tire is pnt together and is fastened by cement and head- not in use. globe-holder.  The air enters the chamber through 
and-socket clasps. If a puncture occurs, the tire may be --- small holes in the top, after passing downward between 
easily ripped open, and, after the puncture has been re- Miseellaneous. the chimney and surrounding globe. It becomes highly 
paired from the inside, it Cttn be fastened together WINDOW AWNING.-JOSEPH W. BUCK, Washing- heated in this chamber, is drawn into the burner tube 
again. ton, D. C. The improvement in this awning consist.. iu througb the inlet apertures of  the Bunsen burner, and is 

BICYCLE COUPLING.-FRANK BARTO, 150 Fifth its being hung by cords passing through pulleys at the carried upward to the burler by the rising current of 
Avcnue, New York city. The object of this coupling is to top of the window-frame. This arrangement allows of gas. A steady, intense light is thu� obtained, while the 
ni l ow of two bicycles being eaoily and quickly separated. the awning, when dropped lIat against the frame to act tearing or bursting of the incandescent mantle, which 
Each cross connection is made by two metal inverted as a blind, being lowered from the top for ventilation. results frum direct impact of the air, is obviated. 
triangular yokes fastened together at their points by a The cords which raise the lower end of the awning are ELECTRIC LAMP. - JOHN SLOANE MEAD, Monnt 
lIexible coupling. The upper base of the yokes pass rove through eyelets in it, so as to make even folds Vernon, N. Y; This electric lamp consists of a contain
through sockets that are clamped to the bicycle frame when the awning is raised. ing tube in which several cells of a storage battery are 
and have an up-and-down motion in them, thus allowing CHANDELIER FOR PIANOS.-PillTER ANDERSON, placed end to end, the connection between cells being 
for iuequalities in· the road. Diagonal brace wires con- 456 College Avenue, New York city. The object of this made by the contact of the bottom of one cell with the 
nect opposite sides of one of the cross connections with ·invention is to attach a candlestick to the front panel of top of the next one. In one end of the tube is a small 
opposite sides of the other, and are tautened by a tum- a piauo or organ so that it will alwa;s be in a vertical incandescent lamp set in a parabolic rcllector ·behind a 
buckle at their crossing place. Another cross con�ection position when the panel is inclined. The bracket hold- lens. A contact button of special design is  suitably cou
with clamps on both forks of each wheel completes the iug the candlestick is pivoted horizontally to a flat nected in the circuit so that by pressing it the lamp may 
coupling. To separate the bicycles, it is necessary only bracket fastened to the panel and it.. end passes through be lighted at wil l. The containing case is uniform in 
to unfasten the lIexible couplings of the triangles and 

this bracket and the panel. A rod extends downward shape and may be easily carried in the pocket. 
fold the latter back beside the frame of the wheels, and, from the end of the bracket and has a slight vertical PURSE OR BAG-FRAME.- JOHN KLEINSTUBER, 430 at the same time, the brace wires may be loosened and motion in a suitable bearing. Another rod reaches up- Broome St., New York city . This invention consists of a unfastened. ward from the fulcrum of the bracket and is similarly frame having pointed binding extensions by means of 

BACK-PEDALING BRAKE.-CHRISTIAN H .  SCHLAF, fastened in the piano top. When the panel is inclined, which the fabric is bound to the frame in a simple man
Springfield, Mass. This invention consists of a free the rods allow the bracket" to move upward slightly, at ner, thus avoiding the necessity of riveting the fabric to the 
running sprocket wheel driven by a smaller driving disk the same time retaining it in its original vertical posi- 1 covering chann.el- shaped frame bars. The fabric is first by means of dogs and lugs on the latter, which engage tion. fastened to this frame, after which the frame is clamped 
ratchet t:"eth .in a ring on the surface 

.
of the. sprocket. 

COMBINED WHIP-SOCKET AND REIN-HOLDER. in place in the covering frame bars of channel shape. 
Tbe dnvmg dISk has ratchet teeth on Its perIphery ar-

h h b k . r d d , -GEORGE W. HYDE, St. Paul, Neb. The feature of SEWING-AWL.·-CHARLES A. NELSON, Gladstone, rangsd �o t at w
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n which forms one side of a saddle-frame which lIts over movable part of the stem is uncovered by working a the orwar pressure ou e pe a s IS s oppea, e . . 

brush is easily removed from the shaft and replaced with 
a new one. 'l'here are several designs of rotary-brushes 
to choose from. The advantages of this form of brush 
are that it brashes in the direction of the bars of enamel 
and between the teeth in an efficient manner. 

PERCOLATOR-PACKAGE.-HENRY M. HUMPHREY 
Plainfield, N. J. In the present invention a package i 
provided for coffee and tea-pots, which is designed to 
contain the tea or coffee to be i a foscd or boiled. The 
package is made of a porous fabric, such as muslin 0 
cheese-cloth, and ·is provided with a weight whereby i 
is held in position . The weight assists the package in 
its downward course and serves constantly to change 
the· position of the package so that the hot water will 
have free contact with all the surface. The weight is 
moreover, so . constructed that i t  may be employed to 
direct the coffee-containing package from a coin 
operated machine. It is evident that the package can be 
made of Buch size as to contain coffee or tea enough fo 
one cup or for two or more cup.. After the coffee 0 
tea has been thoroughly exhausted, the bag can be re 
moved and the pot left entirely free from all grounds. 

Designs. 

CUT GLASS VESSEL.-T. B. CLARK, Honesville, Pa 
The design is a bowl-shaped vessel with scalloped edges 
the surface of the bowl being divided into four triangu 
lar-shaped pentagons circumscribed around a quadri 
lateral space in which is a diamond-shaped rosette. The 
main featnre of the dEsign con.ists in a lapidary figure 
faceted in imitation of a diamond, which is inscribed 
within a circle in each of the five pentagons. The penta 
gons are separated by radial fields made up of rosette 
bounded by ornamental radiating bands. 

BUT'l'ON-HOLDER. ·-ADOLPH SHIETZ, 212 Wooster 
St., New York city. A rectangular card having T-shaped 
openings with eyelets at each end of the horizontal slit. 
The corners at the juncture of the two slits are cnrved 
outward. . .  d r th te th '  h ·  h th 1 1  a support. The other SIde of the saddle-frame forms catch on the handle of the awl. ThIS enables the drlvmg �gs S it' P?st 
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ra .e socket are formed from a sin/lle piece of spring sheet- again. to draw the thread through the hole as the awl is contains a shield-shaped opening with a smal l hole near 

on e sproc et. e wear ana ar 0 a re ra e IS . . . I d . hd each point of the sbield .  The lower half tapers inward 
d d metal .  A SImple clamp conslstmg of two beve e up- WIt rawn. avOl e . 

___ rights bolted to the suppnrt on each side of the jaws ICE CREEPER. .- CHARLES G. BLANDFORD, Sing and contains a U-shaped opening, from the bottom of 
and having a U-shaped cross-piece that fits around the Sing, N. Y. This simple device consists of a wire in the which a hook rises and curves iuward, terminating in 

HO ll seho l d  Inventions. onter jaw and presses against it, regulates the grip of shape of a double bow. two ends of which hook over the center of the opening. 
FOLDI NG TUB OR SIMILAR VESSEL. - J. A. the jaws by the cross-piece being fastened at different the sole of the shoe at the instep. t3e other ends uniting POCKET FOR GREASE· CANS.-ALDEN CROCHE 

8IIEARER, Lau/lley, Canada. The tub, pail, or similar 
article is made of canvas or rubber and has two stiff wire 
rings fastened in the material at top and bottom. The 
bottom ring project.. somewhat beyoud the hottom dia
meter of the vessel in order to allow wire brace rods, 
which are hooked around the top ring, to be sprung in 
place. These rods hold the vessel in shape while it is 
in use. after which it is easily folded for packing away. 

places on the beveled side-pieces. ;n a loop which slips over the toe. At the points farthest RON, Salt Lake City, Utah. This pocket is designed to 
COMBINATION AX AND CUTTER. .- WILLIAM apart on t.he two bows . and at the forward point where be fastened to the exterior of a /lfease-can for the pur 

GARLICK, . DAVID MURRAY, and ALFRED O. HOWSE, they cross, are spikes having cruci form bascs throngh pose of holding a swab. Attached to one side of the 
Wingham. New South Wales. This tool is designed for which the wires pass. A sinuous wire connects the two interior i .  a curved, lIat, steel spring, which clamps th 
farmers who have to shoe their horses. It is an ordinary opposite poi nts, and its ends hook over the sole. brush when inserted. '1'he bottom · of the pocket is in 
ax head, having two semicircular apertures in the case- ROTARY TOO'l'H. BRUSll.-ADRIAN MARIE WIL- elined in ward lind downward toward the surface of the 
hardened back edge, which act as cutters for cutting off LEM TER LAAG, Philipsburg, St. Martin, West Indies can . It makes a very complete and convenient device 
horseshoe heads. In the center of t.he flat surface of (via St. Kitts). This rotary-brush is fasteued to the end for the purpose mentioned. 

CLOTHES RACK.-LoUIs A.  WIECHEL and DAVID the head is an aperture shaped so as to receive one end of a shaft which revolves in a casing and is turned by a NOTE. -Copies of any of these patents WIll he fum 
HIllllllELHEBER, Evansville, Ind. 'l'his rack consists of 
a semicircular hanger projecting outward horizontally 
from a wooden snpport adapted to be hung on the wall .  

of a horseshoe. After the ax has been driven In a log, . handle moving on a thread at its further end. Hal f of iahed by Munn & Co. for 10 cents each . Please send 
the horseshoe can be bent to· the desired shape by Plac- I the brush is covered by a shield so as to prntect the the Dame of the patentee, title of the invention, and date 
ing the end in this aperture aud hammering the shoe ; or mouth when brushing the back of the teeth. 'I'h., l of this paper. 
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NEW BOOKS, ETC.  
A xnfATED PICTURES. B\ O .  Fr;mcis J en-

k i lls .  Washington. ' 1898.  Pp. 1 18. 
Price $2. 50. 

Th" ,'olume before us deals with the de, elopment of 
movmg photography and is \

\
fitten by an inventor of a 

SllCCC8Sful machine. Hl� a(1\ Ice 011 the tcchmcal a!Ol.pcct 
of tIl(' subject l� very ,aluable, �nd there ]8 no doubt It 
,\i l l lJc in terestmg to lllany photographers Formulas 
for developing negatives and positIve films, etc. ,  " ill 
prove of "reat ,alue. The book is \\ell illustrated. 

THE B UTTERFLY BOOK. A Po p u lnr 

� l1$in e$$ ani! r-;IP ersonaL 
The charge j o r  tl1Scrtwn 'umder this head 1. 8  One Dollar a 

hne for each IThSertlOft ; about c1{Jht words to a hne. 

Adl'trtl .. serncnts must be recctVed at publtcatwn office 

as earlll as Tll1trsday 'morn'Lng to appear m the follow

lng wee7, s tSSlLC. 

. .  U. S." Metal PolIsh. InduwanolIS. Samnles free. 
C. E. Sontum & Co , Cbrtstltuua, Norway, M frs. Agts. 
Gasohne Brazmg Forge. fJ.1urner Brass 'fVorks. ChIcago. 
Yankee NotIOns \Vaterbury Button Co. , Waterb'y, Ct. 
Handle & Spoke :Nlchy. Ober Lathe Co .Chagrm Ifalls ,O. (i uide to a K n o wledge of t h e  B ut-

terflies of N ol'th Am erica. B v  'V .  J Schwaab Stamp & Seal Co., MIlwaukee. Send for eat'g, 

Hol lall d .  N e w  York : Doubledav & Bee keepers, send for 1899 catalogue of supphes. 

l'vI e O l u re Oom pan v. 1898. Pp. '382. J. H. M Cook, 00 Cortlandt St. , New York 

Price $3. ' I Maehme Work of every descl'lptlOn. Jobbmg and re-

The time has arrived " hen thoroughly scieIltific books, I pu,lf1ng. The Garvlll l\Iacl11ne Co . .  141 Yanck St . •  N. Y. 

especIallv books on natmal hIstory, '\lth proper plates Patent for sale entire, or wanted manufactured on 

antl lll llstrations, can be sold at a price \\hich puts them �
Oyalty. the �ottle shown on page 100, thIS Issue. Ad-

,\ithin the rear,h of e, en the sCIelltIfic student, " hose 
ress as In no ICe. 

purse is proverbially smal l .  'fhe volume before 11 S I S  not Ii or Sale� U. S. patent on TelluTlan described In thiS 
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99. Charles J. Boehm,  409 Seventh 

fnl book of thIS kind deRenes the hearty comrnenda- Grease Can patent notICed on page l08 0 f thIS Issue for 
sale. Address Ulventor, Alden Crocherol1, 206 N. 2d 

tion and support of the entire scientIfic press. Thp ':Vest St. , Salt Lake CIty, Utah. 
rrhe celeorated .. Hornsby-Akroyd " Patgnt Safety 011 

.E:ngme IS hutlt by the De La Verg-ne ltefflgeratmg .lfa
chIne Comuany. ItO( t of East 13..Sth Street. 1\ew .tTork. 

The best book for electrICIanS and begmners III elec-

splendid quarto IS illustrated " rth forty. eIght beautifully 
executed plates in color photography and hnndreds of 
illustrations. It is printed in clear type on handsoi .. 1e 
paper \\Jth generotls margms and has the handsome 
green top which is infinitely more artIStic than the gilt 
top. Dr. Hollandls book deals also with the capture, tnclty IS . .  Ex Den mental SCIence," by Geo. ),1. Honkins. 
preparation, and preservation of insects and gl\C's in- By mml ,  $4. Munn & Co . . publIshers, 3til Broadway. N. Y. 

formatIOn which is pmfectly invaluable tD the beginner. 
Of the scientific aspect of 'he book we can only say that 
the reputatIOn of the Chancellor of the Western Uni
versity of Pennsylvania re�ts on too sure a foundation 
to need any bolstering up. Dr. Holland IS emphatIcally 
the American authority on butterfhes, and bas " fltten 
this book " i th the aim of popularizmg their stUdy. It 
shonld be noted that the plates are photographed dI
rectly from the butterflies themselves, and present to a 
deglee the exact tones and shades of the originals. They 
represent the highest mark yet reacbed III color photo
graphy. 

OUR NAVY IN THE \VAR \VITH SPAIN. 
By .Toh n R. S u p aI's. Ne w York : 
C h a rles SCl' l bnel " , Sons.  1898. P p. 
406. O ve r  100 i l IustratlOns .  Price $2. 

�T Send for new and comDlete catalogue of SCientIfic 
and other BooIrs for sale by )'lunll & Cu. ,  3tH Broadway 
New York. Free 011 apphcatwn. 

• 

t ies 
IIINTS '1'0 CORRESPOND EN'ff:l. 

Nalll e o;  a n d A dd .·e .... must accompanv all ietter8 
or no attention " ill be paid thereto. ThIS IS for 0\11 
information aud not for publication. 

R e fe r e o e e s  to former articles or ammers shonld 
giv� a_ate of paper and pa�e or numoer of question. 

I nq u i loles not ans"erea In reasonuole time should 
oe repeatea : correspondents \\ ill bear m mind thai 
some ans" ers req1ure not a little researchl and. 
though ." e endeavor to reply to all either by letter 
or Jll thIS department. each must take his turn 

B II yers wi�hl11g to pnrchase allY article not advertised 
in our columns \\ ill be furnished with addresses of 
houses mannfactnrmg or carrying- the same. 

S ll e <' i a l  ,,' ritt e n  I n t o rlll a t i o n  on matters 01 
personal rather than general interest cannot be 
expected without remuneration. 

Scie nt i fi c  1\ rnerh' a n  S lI p p l e nl e n t s  referred 
to may DC had at the ollice. Pl'lce 10 cents each. 

B o o k  .. referred to promptly supplied on receipt of 
prIce. 

U i nel-a] .. sent f.or examinatIOn should be distinctly 
marked 01' labeled. . 

This very timely and interesting work really forms the 
fifth volume of the author's \\ ell kno" n .. History of Our 
Navy, " \vith "hlch It agrees in general style of text and 
Illustrations. The latter, ho\,eyerl are superior to those 
of the earher "\ olumes, presenting more technical detail 
ancI possessing a corresponding value. The story of 
the " aI', "Inch is "ritten 111 the author's well known and 
cbaract€listie style, COlll11:ences, as it properly Flho111d, 
"ith some account of the causes " hich led up to the re
cent hostIlitles. 'I'he first two chapters deal " ith the ten 
yean;' msmrectioll ,  the thIrd and fourth describe the 
birtb and gro" th of the new navy, and the fifth is de· 
voted to the causes " hich led to the sendinO' of the 
.. )laine " on her fatal mlssion to Ea,ana. After two (7594) F. S. G. asks : How m a n y  feet 
chapters devoted to the preparatIOns for war and the of No 18 bare irrn wire (B. & S. gage) will It take to 
" ar message, the story of the actual struggle cornmencesl make a core 11 inch '8 long and 1 lneh in diameter? Core 
and the interct;t is eaSily sl1st<lined throughout the 250 to be used in an induction coil . A. There are several 
pages that follow. The author gives a strong fiavor of I ways of solving this problem, which we give to show 
the sea to his story of the war, and its ,tlrring events are others .as well as you how to help themselves. 1 Find 
brought before the eye 'Hth viVId distinctness. The the "eIght of a bar of iron of the size of the corc, from 
la�t chapter, on OUf llC\\ naval programme, is particularly the speCIfic gravity of iron, 7'75 about. This will give a 
valuablel for the reason that here, as elsewbele, the anthor weIght of wire somewhat greater than is needed, but iron 
does not fear to indulge in that free criticism of the wire is cheap. 2. Find the are� of the end of the core, a 
weak points of our navy "ithout "hie:! any adeqnate circle 1 inch in diameter, and divide this by the area of 
progress is impos"dblc. 'rbe subjects for i l lustratIOn arc cross sectIOn of the \ore, taken from a wire table. 'rhis 
,ve11 chosen and inc]thle the ships. the heroes of the "ar, will give the number of pieces approximately. An error 
and val'lous scenes of the struggle both on sea and lacd. \\ilI be due to the fact that no allowance i. made for the 
We note that m the last chapter many of the ilIuRtrations spaces bell, een the wires. 3. Find the number of " ires 
are reproduced from the pages of the SCIENTIFIC A>IERI- which, laid SIde by side, WIll fill one inch . Mul tiply this 
VAN. I number. by itself, an� yO!' \\ ill �ave the number which 

THE PRACTICAL OO::lIPOUNDING OF OILS, 
":11 1 go I.nto � sql�are meh. MultIply this by the area of a 

'l'ALI,O"\V, AND G REASE FOR LUBRI- I elrel.e 1 mch In. diameter, and the product is the number 
CATIOX, ETC. By au Ex pert O i l  R"- o f  PI?C�S of \\Ire whICh. are required for the core. 'l'his 
fi n e l'_ Londo n : t;;('ott. G ree n w ood 

& l�ultJpllC.d by 11 \\111. gIVe t�e le?gth required in inches. 

Com pany. Ne w York : D. Van No�- �0. 18 w.lre .s. & s. IS O'04 meh m dlameter, therefore 25 
tra.nd Compan y. 1898.  Pp. 96. p�eces lill.d el�c by side \\11l. occupy one inch, and 625 

PrI Ce $3 .50. pICces mil fill one square mch. A circle 1 inch iu 

A practical work by a practical man is aLI ays of stand
ard value. The volume before U,5 treats comprehen
sively the subject of hydrocarbon orIs, animal and fish 
oils, compound oils. vegetahle oils, lamp oils, machinery 
greases, etc. It is filled II ith ,aluable receipts and tables. 

THE SPEED LATHE. By A.  G. Oompton 
and Jallles .\.. De Groodt. N e w York : John Wiley & Sons. 18fl8. 12 mo . 
Pp. 134. 99 i l l u strations. Price $1 .  50. 

drameter contams 0'7854 square inch exactlv. Multi
ply ti2:; by this, and you find 491 pieces 11 inch�s long are 
required. It would be exact enough had we said a cirele 
1 lllch in die meter is about %: of a square inch, and %: of 
fl2'i IS about 475. Yon will probably not get more than 
47.) pieces into the space, since you " ill not be able to 
straighten them perfectly or to bind perfectly solid. 

(7595) W. W. D. writes : I recentl y mag
netlzed an ordiuary black steel pin (the head having been 
removed) by I'Ubblllg it on a lodestone. I am greatly 

The book before ll' is the first of a series of three on pllzzled by the behavior of a compass needle when the 
advanced metal " ork, gi\mg lessons on the speed lathe, 1 11lagnetized pm is brought Ilear to it. The north pole of 
engllle lathe, and planing machine, for the use (,f tech- the compass necdle is repelled by each end of the pin iu
nical schools, manual tramIng schools , and amateurs. I 

drfi'erently and the s811th pole of the needle is attracted 
If the other volumes of the series compare in any -,\ay by/each end :of the pill. Further, the middle of the pin 
"Ith the present one, " e  can only say that they "ill strongly attracts the uorth pole of the needle and repels 
make one of the most important contribatlOns ever made the south pole. rfhlS npsets all my notions of magnetIsm. 
to the now extensive lIterature of mllnllal traimng. " Te Can you give me any lIght on the subjpct ') A. You have 
have often " ondered " hy an adequate work on the speed evidently made a magnet " ith south pole in the middle 
lathe was not " ritten. flS these lathes are in nsp in every and north poles at each end. To do this you must have 
Hchool in the United States \\ here mannal training i8 rubbed hoth endA of the pm on the same pole of the lode
taught. rrhe iJlL1stratlOn� ale mest admlrLlhlp, and tlwy stone. ThIS IS not a 11('" thing, though such a magnet 
are so clear that €\ en the amatenr, "lthont previous seems very curiouR. Burh a magnet can be made by 
instruction. can lem n to do splelldid \\ ork '\lth thelr \\lndil1g one-half of the length of a bar with wire in one 
aId. In additIOn to \, ood tnrnin.-; and pattern making, direction, and bending the wire baCk, " ind the other half 
brass turning, metal 8I'l llniug1 and burnishing are of the bar in the opposite direction. Now send th� elec� 
also included. The book is a most admirable one, and tric current throngh the ,\ ire. 
is worthy of a very large sale. 

A Ne,v Edit i o n  ". " L i q  n o r  .. and 
Pre serve s " � o 'ur  R e a dy. 

We have just printed a ne" edition of De Brevans' 
• .  Manufacture of LIquors and Pr( een es " This " ill 
doubt13ss be welcomed by some of our readers, as the 
former editIOn " 8S t ntJreiy exhaut'ted and some of our 
customers \yere only able to obtaIn cop1eR at a cOllsldera. 
ble advance on the publIshed price. We are now able to 
supply copies as wanted. 

(7596) G .  W. F. a�ks : 1 W h fl t  kind of 
f'teeJ 18 use�l in the manufacture of permanent magnets ? 
A. The best tool steel sbould be used . 2 To what ex
tent hardened 01' tempered ? A. Hardened glass hard at 
the ends, by heating end red hot and plungmg into water. 
3. �What IS the hest method of magnetizing thelll ? A . 
MagnetIze the bar by a coil of "ire through " hich a 
strong current of electricity is flowing. See answer to 
query No. 7185. 

(7597) -J. D. -Write again, giving your 
full name and address. 

INDEX OF INVENTIONS ��an motor, C. H. Von Hollenstem .. . . . . . . . . . . . . . . . 619.058 

��:�d ::i�: �c6!iI��:;r&
n 
W·liiiams: : : : . : : : · · · : : : . : :  �l�'��� 

For which Letters Patent of the 
United States were Granted 

�2eed water reg-ulator. automatIC, A. E. Burrows 618:981 
F,ence, combmed hedge and WIre. L. W. Young . 619.007 
l1,ence macbme. portable, rr. J. Armstrong . . . . .  618,819 
� ����.P��;e.LA.]£iI�VCa��k��.r.� . : : : : : : : : : : : . : :  . .  : : . : : : . �1�'�4g 
��g��'r �IS�'e '-ta� f��J�i:f. . .  . . . . . . . . . . . . . . . . . . . . . . . 618:891 FEBRUARY 7. 1899,  
£:���1����

S
ni���� t�I�.

a
�����.���� .. �'. ���.��" ' : '  . . �I�'��1 A N D  E A C H B E  A R I N O T H A T D A T E. �::l���';I�!;���':J�rw: iiyaii ·: : : :::::: : : ·: : : . G

1
�:

964, �lf�� 
lSee note at end of lIst about copIes of these patents.J �lrearm, magaZIne. J. M. Browning. . . . .  . . . . . . .  mil 1)2 

F Ife cracker. J. R. Hmton . . . . . . . . . . . . . . . . . . . . . . . .  619 147 
FIre escape, \Vatson & Stevenson . . . . .  . . . . . . .  fi1U. lO,l 
FIre extlngmsber apparatus. C. E. Lombard . .  . tn8.\�RH 

Abdommal bandage, S. E. Cook . . . . . . .  . .  . . . 618,843 Inre extlll/!Ulsher, chemIcal , 'Y. M. Spera. . . . . . .  6H) On6 

ACId and makmg same. naphthylene-dtaIDln-sul- F Ire hghtel. H. Hecker. . . . . . . . . . .  . . . . . .  . . . . . .  tilH.2fi1 
fOl1lc. LevlTlstem & Herz . . . . . . . . . . . . . . . . . .  619.194 fI,lre sprmkler. automatw, I�. A. Westoll. . .  . . .  . 6IP.242 

Advertlsmg deVICe. C. S, Stafford . . . . . . . . . . . . . . .  619.052 ]1 treproof sectIOnal cmmney or stack, C. 8. Dore-

!!� ���;;r��s
s
I;l����!��tJ�', �o�e�P&· Brow�.: : : : ·  �l�:§�� F,ISl��:t: J: E. i35c)rnse·n · · · · · · : : : : : : : : : : : : : : : : : : . : : : . gi!�:(�gg 

Amalgamatmg apparatus . V. Hallsoll .. . . . . . . . . . . . .  618,938 � lash lIght cartrIdge. J. E. Blackmore . . . . . . . . . . . .  6U} OOH 

!���;�ll�:t�
r
�"J.j .�����o� : : : : : : : : : : : : : : : : : : . : : : : : :  �i�:l�g ��g�� ����i��g�a�ig.�

l
�o�p�·s�ll��a����J .  'Haver- 618

,
�O 

Assay furnace. W. Hoskms . . . . . . . . . . . . . . . . . . . . . . . .  619,044 Foo
S
t
t���t·, ·adj·ustable: ·T: B. Cri(iciie : : : : : : : : : : : : ' : : :  �I�·gii 

1��1�rigPg��r����'/deJ�'I���J��� 'Rel�'er: ' : : : : : : : : : :  a��:Rb� ��oot warmer, J. V. & R. S. Kukland . . . . . . . . . . . . 619:045 
Axle box and hd. car. A. C. McCord (reIssue) . . . . .  11 ,716 Ereezmg machme, H. A. lfleuss . . . . . . . . . . . . . . . . . . .  1118.934 

J}:��" ;t�I;J,. X: ��r,I:vIes: . .
. .

.
.
.
.
.
.
.
.
.
.
.
. : . .. .. . . : . . . : '. : '. �l�'��� �rmt riIC�er's bag. J. WIlson . . .  . . . . . . . . . . . . . . . . . .  619,061 

Bag. Sec Bath bag. FrUIt pICker's bag. Mall ' F ��I�:ce. 
I
��:lfs��af�riiace,; " . . . . . . . . . . . . . . . . .  618,996 

bag. F:urnace fuel feed deVICe. C. GrolL . . . . . . . . . . . . .  0" 619, 167 
Bale reducing and pad forming machIne, E. J. � urn ace grate mountmg, R. Galbraith . . . . . . . . . . .  619.162 

Stewart 618 916 Furnaces, smoke and gas returnIng apparatus 
Bahne: p.ress·, 'roiler, A. sc'hlil'z'e : : :  . : .. .. .. .. .. .. . . .

.
.
.
.
.
.. .
.
.
. 

GI'.J.23J for D Goff 1 u '1 FUflut�re sprmg: �;.· i. ·Seng·.: : : : : : : : ·. : : · : : : ·. : : : : : : : :  �1�'�ro 
���r��� ��lI�6'1,�

t
gw:·i·�a']';CH� . .  ��:.�.���: . . . · : . : . :  ���:�g� Gage. See Buller water gage. Feed gage. Rule • 

Basket maklllg machule. \V. Jackson . . . . . . . . . . . . . BIn 182 gage. 
Bath bag, 8. B. Kahnweller . .  . .. . .  . . . . . . . . . . .  6'18'�43 G

G
ame board ,  A .  W. Herdler . . . . . . . . . . . . . . . . . . . . . . .  618 875 

Bath cabmet. portable, B. C. WIllIalIls. . . . . . . . . .  618 968 � arne box. H. �'. \VIl1mms . .  . . . . . . . . . . . . . . . . . . . . .  618,9fi9 
Battery. See �Jlectrlcal battery. 

. lias burner, acetylene, A. H. J. Schulke . . . . . . . . . . 619,000 
Be<umg. �d.iustable. C. N. Dutton . . . . . . . . . . . 618,854- Gas burner, electnc hand Jlghtmg'. H. C. Thom-

��as�a����cg�r��)�r comiec·iIoti, E"j,· B��c�io . · :  �l�:��� Gas
s
�::gi�e: c.- ii. A·lsop: .

.
. .

. :::: ':." ': . . : ':.'::. '::. gl�:8fg 
Bell bICycle C G HutchInson ns 98� Gas generatlllg apparatus. acetylene, L. Eo Lee 619 046 
Belt' slnfter,' J .' H: Iferguson . . . .  : : : : : : : : :  

. .  
: : 

.
. . .

. .  
61B:017 Gas generatmg apparatus, acetylene, l�. De ' 

Belt. waJ,t. H. J. Gl1lsman . . . . . . . . . . . . . . . . . . 619.161 Rave! . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . .  619,024 
BICycle N M Barnes 619 118 �as generator, acetylene, J. A. Deuther. . . . . . .  619,146 
BIcycle: l£iIms &, Ross:. : : : : : : : : : : . : : : : : : ' : : ' : : ' : : : 

. 
618.8.55 �as IgmtIOn apparatus. Martull & Delmel. . . . . . . . .  619,200 

Rwycle, H. E. Henwood . . . .  . . . . . .  . . . . . . .  . . . .  618.874 Gas hghtmg. burner and pIlot lIght for lllcandes-
BICycle brake, H. Darby . . . . . . .  . .  . . .  . . . . . .  619.072 cent, F. G. Bartlett. . . . . . . . . . . . . . .  619, 121 
BIcycle c.hamless gearlllg. C. W. HamIlton. . 618 870 qas meter COIn actuated attachment. J. Zander .. 618.928 
BICycle f�ear, C. G. Evans . . .  . . . . . . . .  :

. : : : :  618'856 has redUCIng regulator. E. E. Murphy . . . . . . . . . . . . . 619,206 
BICycle bandle bar. adJustable. J. l\I. B1ashtleld 019:126 Gate. See Farm gate. 
Bicycle parcel carner. LIley & Henmes . . . . . . . . . .  fa8,944 Gearmg generatmg machIne, O. J. Beale 618 978 618 979 
BIcycle saddle. J. A. Hunt . . . . . . . . . . . . . . . . . . . . 619,179 G<{earlllg. frIC�IOn, {I\ Durr . . . . . . . . . . . . . . . . . . . . : . . .  : 619;152 
BlCycle saddle, W. N. :Moore. . . .  . . . . . . . . . . . . . . . .  6Ul,204 enerator. See Gas generator. Steam genera-

�!����� ������J�. Ift·e�cJ. 
o
.
un

� . . .  : : . : . : : : . .  ': . .  : "  �g,��� Gla;�
r
in manufacturIng glassware. machIne for 

BICycle support. H. T. Sa�er . . . . . . . . . . . . . . . . . .  61S:H99 automatIcally  gathermg and delIvenng. W. 
BICycle supporter, H. Vander Weyde . . . . . . . . . . . . .  619 103

1 
F. A ltenbaugh . .  . . . . . . . . . . . . .  618,974, 618,975 

Blllder. temporary. C. T. Hosenthal . . . . . . . . . . . . . . . .  619:228 Glass In manufacturmg glassware, machIne for 
���!lr��ast:�s�'o��iI����;r� . . . . . . . . . . . . . . . . . . . . . . . 618,995 Gla��,

t�����cs
a�l ���l��pa��'t�� td;e;';�ii��c't'Ii�� 618.973 

�6D�;.
leS��OSt�:�ak�!�·e�· 

Hoech . . . . . . . . . . . . . . . . . .  6HJ.043 GlO��� ��i��'g����� t �gdrt�el . '. :
. " . ' . : : : : : : : : : : :  �l�'�¥A 

Boller, P. J . Keene . . .  . . . . . .  . , . . . . . . . . 6W 184 Glue applymg maehll1e. L. A. Halaburt . . . .  . 619 '077 
BOller brace. H. L. \Vllson . . . .  . . . . . . . .  : . : : : : : :  619' 100 Gold and �nlver bearmg solutIOns . fI 1terll1g appa- ' 

��1i�r se
a
e
t
��l!fti�:r b�1tm, W. P. PhIllIps . . . . . . . . . .  619:215 GOl�

a��ss�i�:���a§I.
nlj: �iO�dl�;���h�

S
. : : : : : : : : :

. �l� �U 
����, s��nlf�;g�n6�!.· 

B. Stretch . . . . . . . . . . . . . .  618,919 8�II�%I�r��Ilt.1-·eier��ri��: : · · : ' : . : : : : : ' : : : : : : : : : : ' : ���'�m 
Box covermg macbmes. paper cut off for, 1. Drey- (!"un, breech. loadmg'. W. S. Snns . . . . . . . . . . . . . . . .  6F) 025 

fuss . . . .  . . . . . . .  . . . . .  . . . . . . . . . . . . . .  619 150 �un breech mechamsm, \V. S. SIms . .  . . . . . . . .  61!�,026 
Bottle. mUCilage, II A. Crosby . . . . . . . . . . . . tm<R45 Guns, perCUSSIOn lock for breech loadIng. C. 
Bottle. non-refillable. J. W. Hardm Ul8 872 Pohllt. . . .  . . . . . . . . . . . . . . .  ' " . . .  fHl 218 
Bra�;

ak�ee BICycle brake. Car brake: Veh{cle ' �:����,c�(����I� 6.0WIWl�i�h
I
�r.:-J: .���.��: : . : : . :  �m ��� 

Brake beam, fI�. B. Aglar. . . . . . . . . . . . . . . . . . . .  619 245 Hand hole cover, J . Taylor. . . . . . . . . . . . . . . . . .  6H� 2.39 
Brake handle cover, Hamey & Mltschow . . . . .  till} 223 Harvester, tobacco, W. V. Oakey . . . . . . . . . . . . .  61R.900 
Brake operatlng apparatus. electnc, H. S. Gra- • B

El
ay loader Sllaft. J. Martm . .  . .  . .  . . . . . . . . . . . . . .  619.201 

ber.. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61R,864 eater. See Car heater. ��ater beater. 
Brush bandle, J. Dupaw . . . . . . . . . . . . . . . . . . . . . . . . . .  (H9,252 Hedters, regulatIng apparatus for steam. F. Tu-

��I���t��t:{i:'H�·N
C
����g�.
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�
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: : : : . : : : :

. : : 
. .  : : :  . . . . .  g��.�� Heat��g and ven'i;laiI'n� PIpe: ·s: ·j: Co�lai;.: : : 

.. .. : : �l�'.��l 
RUlldlllg, portable. E. ��. Dunbar . . . . . . . . . . . . . .  : : :  . .  

618:8.')1 1 Heatmg systems, apparatus for preventll1g 
Bung and tap, barrel, H. Ii'. Burl\:e . . . . . . . . . . . . . . . . . .  6HJ,133 poundmg or water hammering In clrculatmg 
Burner. See Gas burner. pIpes of. J. L. Crevehng . .  ,: . .  . . .  . . . . . . .  618,95;) 
Bushmg. barrel tap. E. M. Hewson . . . . . . . . . . . . . . .  61n 041 HIdes, skms. or leather. machllle for treatIng, J .  
Button and button fastener, R. A .  Hall.. 618 868 Hall . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  61B 869 
Button and button fastener, Ketchum &' vartiey 618:883 HInge. 'V. B. Arnold. . . . . .  . . . . .  . . . .  . .  . . .  6lU; 1 1:) 
(:abmet. combmatlon kItchen, A. D. Palmer . . . . 618,H94 Hmge for couches, beds. or adjustable chaIrs, A. 
(abinet. label, Knappenberger & Barnes till) ]00 HuttInger . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  fiB) 180 
Calcllllng apparatus. \Y. T. Powers . . . . . . . . .  : .

. . .  
G18'002 H

Hog tra�. Mahannah & Berger . . . . . . . . . . . . . . . . . . . .  619:196 
C�tlenderlng machIne, M. J. Wlntlock . . . . . . . . . .  : : : · 619:107 ook. :See Snap hook. Wlnffletree hook. 
Camera. roll holdmg, E. B. Barker . . . . . . . . . .  . . . .  618,930 Hoops on oval casks or the hke, macbIne for fix-
Can head cuttIng and shapmg dIe. B. W. Mor- I 

mg, J. Leugermg. . . . . . .  . . . . . . . . . . . . . . . . . . . .  619.2;)8 
foot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619 259 I�

ose cou'bhng guard, A. D. Qmmby . . . . . . . . . . . . . . .  618 905 

��� ��:���� f.a
}1J��:dl�Y.�: .��:�.

t
.��: : : : : : : ' : . : : �i�:�3 II������b�� �a�r 

P
g:

t
:�s get;e;ator.· G: ""Va·sb. 

6
1
9.220 

Can openIng Implement, W. N. Anderson 6U:l'111 I Ington. . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . .  619 059 
Cap spmdle. J. W. Bamford . . . . . . . . . . . . . . .  : .

. 
: .

. 
: : :  619'004 I

ce machIne, II. I? Hodges . . . . . . . . . . . . . . . . . . . . . . .  619:042 
Car, R. Wallace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61�:029 ncubator, H. M. & W. B. Sheer . . . . . . . . . . . . . . .  619,095 
Car brake. raIlway, J. H. Lee . . . . . . . . . . . . . . . . . . . . . . 618.885 IndIC�tor

t 
See EngIne IndICator. Medicme tIme 

Car couphng. P. J. IJee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618 886 I In ICa 1°1'· Car couplIng, '1'. Whaley. . . . . . . . . . . . . . . . . . . . . . . . . . .  fi19:032 I
nsect 

S
exc 

S
uder f

t
o
h
r window sa�hes, T. E. Barr . . . .  618.825 

Car fender. street, B. B. Cutler . . . . .  . . . . . .  . . .  . .  619,011 ron. ee moo IIlg or preSSIng box Iron. 
Car heater, R. M. DIxon.. . . . . . . . . . . . . . . . . . . . . .  . 618,849 JaCk. See Rep�Ir �and assembhng jack. 
Car. sleepmg. H. C. HaskIns . . . . . . . . . . . . . . . .  619.173, 619. 174 K

Key fast
t
ener. '1 . Craddock . . . . . . . . . . . . . . . . . . .  619.005 

Car, stock. J. '1\ Jackson. . . .  . .  . . . . . . .  f.i1 R  986 ey sea cuttmg machIne, M. & H. E. Morton. . .  618 894 
Car WIndows, roller screen for. 'r. E. ·Barr . . . .  : : : : . ti18:824 KnIttIng machIne stop mechanism. F. Crawford fi19 142 
Case. See DIsplay case. I.abel holdmg book. Strauss & Hardmg .. . . . . . . . . . .  61$) 05\ 

Cash regIster. G. W. Hill . .  . . .  . . . . . . . . . . . . . . . . .  618 941 Lamp. electrIC arc, W. E. Denms . . . . . . . . . . . . . . . . .  618.Q48 
CashIer. mechanICal. Dement & Bassett . . . . . . . . . .  618 9,'12 I

I
�amp, electrIC arc, 1\ F.. Drohan . . . . . . . . . . . . . . . . .  BIn 011 

Cask, 11 .  Scbraudner. . . . .  . . . . . .  . .  . . . . 6Hl.Z33 �amp, electrIC arc, A. Scbweltzer. . . . . . . . . . . . .  t:ilQ,()!}O 
CastIng and apparatus therefor. art of. J. K. tamp, gasolene, J. W. RIle. . . . . . . . .  . .  . . . . . . . . . . . .  (itS fl�() 

Gllffitb . . .  . . .  . . . . . . . .  . . . . . . 618,867 amp. lIlCandescent. A. Graetz . .  . . . . . .  . . . . .  H1!t lh;,) 
Castmg' armor plates and mould tberefor, Beard- IJutch for shdIng doors, etc . •  J. J. Munday . . . .  ta8 ��15 

more & Holden . . .  . .  . . . . . . . . . . .  . 619. 123 l�ath , machule for makulg sheet metal , G. A. 
Castulg gear wheels. chill mould for. J .  II. MIl- I t?

hl, Jr . . . . . . . . . . .  . . .  . .  . . . .  . . . . . . . . . .  6H),Ohh 
ler , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619,084 I 

a
thl

e't
alltl

omatlC. J. B. Clyne. . . . . . .  . .  G18 n;ll 
Cement, makmg caselll . T. A. Haynes . . . . . . . . . . . .  61(l,040 �a e 00 , C. Fosby . . .  ' ".;, ' ' '  . . . . . . . . . . . . . . . (il'l l)9 
ChaIr. Bee Dental chaIr. Dlsnppeanng chair. Lendlllg Il!aclune, J. H. Ferguson. . . . . . . . . . . .  IW) OW 
t:;baln cover and geal casIng. revolVIng. ��. Myers 61R,945 LL

lgature receptacle, �. �. "\Vallace . . . . . . . . . . . . . .  tiHUJ28 
CIrCUIt breaker and closer. A. T. HIll . . . .  . . . . .  618,876 IgbtlllIlg arrester. ��. C Parham . .  . . . .  . . .  618.950 
CIrClllt breaker. automatIC magnetIC. W. M. J.IQUlds, separatIng substances In tbe state of 

Scott . . .  . . . . . . . . . .  . . . . , . . . . . . . . . . .  619.091 suspenSIOn from. \V. itotlle . . .  . . . . . . . . .  618.998 
Clamp. See Textile clamp. V Ine clamp TLOadmg apparatus, vessel. S. H. Bradford . . . . . . . .  6IH.128 
Clotbes rack, G. B. Shepherd . .  . . . . .  : . . . . . . . . .  619.050 ,ock. See D,oor lock. Seal lock. 
Clothes reel adjustmg deVICe. L. �{ayer . . . . . . . . . .  6H�,047 f�OCk. A. r· '- usbmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619. 143 
Coal loadmg apparatus, J. L. Lamb . . . . . . . . . . . . . .  fnH.191 lock. �, �Irot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fH9 202 
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. . . . . : : . : : : :  . .  : . : : : : : : :  g��.�� 
Colter cleanmg' deVICe, F. Lamphere . . . . . . . . . . . . .  618 884 �I�ll�er sli"ckmg trnck, G. 'V. Soule. . . . . . . . . . . . . .  619,237 
Commutator ('leaner, J. rr. Morrow HIS 992 �1"U ag. . R. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619 022 
Condmt for WIres or cables, E. H. Caiiaway·. : : ·  .

.
. : ·. 618 .837 l. all pouch, M. HIll . . . . . . . . . . . . . . . . . . . . . . .  618 877 

<'orn husker and feed cutter P. Hupp . . . . . . . . . . .  6]9.231 �easurmg elevator, lIqUId. 'V. P. Hartban . . . . . . . 619.253 

Corset. J. C. Andrews . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . .  til9,112 �let
dl

l
clIle t

tlme llldI
h
cator. 1'. F. Handly . . . . . . . . . . . . 619,078 

Cotton gIn, E. R. Barber. . . .  . . . . . . . . . . . . . . . . . .  . .  61B,116 � e a cut lng mac me. C. CretIn . . . . .  . . . . . . . . 618J152 
Couphng. See AIr bTake hose couplIng. Car Metal Wool. machme for �anufacturmg, S. Feust 619.076 

couplIng. Thin couphng. Metals from theIr ores and apparcttus therefor, 
Couphng, J .  l'.hssung. . .  . . . . . . . . . . . . . . . . . . . . . . . .  619.203 M lf

xt�ac\I�lg. J . J . SbedloeK . . . . .  . . . . . . . .  619,094 

g�:3re.i:.s�:lM�c�rty �.��
n
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. : : .. : : : : : : : : : : : : : : : : .  gi�:�!t;

 M!xing :ac�����J(� lVl
l
��el��ite

e
e�

Od 
�

Ill
: . . . . . . . . . . 619,018 

Crane. electrIC. W. R. & J. 1'homas . . . . . . . . . . . . . . . .  619, 100 Mo�on' l 
deVICe for translmttmg, Wagner & 

Crank, E. W Gragert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.lfi6 M t 
ear � . .  }'l · " . . . .  . . . . . . . . . . . . . . . . . .  618,922 

Crate. collapSIble. W. Shadinger . . . . . . . . . . . . . . . . . . . .  619,093 M� or. tee 2J�c�
C

tmo
J
or. Fan motor. 

Crown loop. M. J. Chilstad . . . . . . . . . . . . . . . . . . . . . . . . . .  618,838 M ( 
werh fJJn. "'d t' 

an on . . . . . . . . . . . . . . . . . . . . . .  619.192 
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Cultivator, double row. P. JarVIS . . . . . . . . . . . . . . . . . .  61U. l83 �er-�pafewh�id�T' J . Bruhns . . . . . . . . . . . . . . . . . . . . . .  619,068 

t�n�i�� �o
16h:il�:��al, 'L: Marchand. · · · · · · · · · ·  

. .  �t�·�� N�t 19�k: Hawle &L%):ifey.: · : : : : : : · · · : : : . : : : : : : : . : : : : �}8Jgl 
Cycle mud and dress guard, combnied ' Ii: W: • OIls, purIfYing and refinlllg, J. C. Henderson . . . .  619,O:!O 

Hearnden.. . . . . . . . . . .  " . . . . . . . .  :. . .  . . .  618.9.11) �yst)r tongd. w. L. Harper . . . . . . . . . . . . . . . . . 618.873 

g����tfs
h
�:)�t(��·l ����1: R. KIrkwood . .  · 

. . . .  · · 
. . . .  nm'it� P:��r c;of��r', w.I��K�rbO���: .�.i���.� . : : : : : : : : : : :  �j�:�g� 

DmItro-naphthalene and makmg same 'p�oduct • 
�aper Jogger, It. �:1teble . . . . . . . . . . . . . . . . . . . . . . . . .  618,892 

from, M. H [Rl er.. . .  . . . . . . . . .  , ' .  619.181 paper pall , H. D Thatcher . . . . . . . . . . . . . . . . . . . . . . .  619.099 

g:��E.fy
e���I�: ��1��'v�:.�

n & Hook . .  mU,153, m� ��� p���fcli::;ia���
l
s�

e
��·B�ll�·. �.o�ln�?� . . . .  : : : : : : : . : : : .  m�,��� 

DItchIng- and gr:uhllg mach me, .K ZIelke: : : :  
. .

.
. .  til 8:92n Penh.olders. constructIOn of reserVOIr. S. N. B 

Door holder, ,V. rr. AdamI": . .  . . . . .  . . . .  ms 818 ) " estlake . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  . .  618 967 
Door lock. safety. C. H. ( orey . . . .  . .  . . . . . .  taH,844 I) erCUSi:llOll tape and makmg same. J .  M. Rose . . . .  618 ml7 
Drawer, L M Kelly . . . . . . .  . . . . . . (HS.957 }) cSRary. E. D. Gray . .  . . . . . . . . . . . . . . . . . . .  618,865 
])rIlhng macbme, R. Bmme. . . . . . . . tll!l, lZ.') I botograpblC developer and process of develop-
Dust collector, C. Robken . . . . . .  (W:i.908 ) mg, A. BOgIsch . . . . . . . . . . . . .  . . . . . . . . . . .  619.0GG 
Dye and makmg same, blue- black azo. R. 1'agge- I Ipe. See Heatmg and ventllatmg pIpe. 

sell . .  . . . .  . . .  (;18.963 -I:; l ston Impact engIt;e. \,y. E. & E. lf. Plal l . . . . . . . . .  619,221 
Dye ann makmg same. b lulsh. O. Bally . . . . . . mll. U5 i):ack� Closer. A .  S. Fol 1ansbee . . . . . . . . . .  . . . . 6]8.8;)7 
�}e and makmg same. �Teen black. 0 Rally . . . . . 6HJ, 114 P 'llW

, . t. Yarbrough . . .  . . . . . .  . 618 '127 
l1:lectric machllle brush holder, dYnamo. h. S. 0 e tIP.' J .  C. Hackett . . . . . . .  . .  . .  619,108 

Dunn . . � 618 853 Post. See Fence post. 
Electflc meters, prepayment 'rr;e'chanism for J '  , Post office depOSItory. rr. J. Crowder . . . . . . . . . fil8 R4f' 

C. Kmney . . . . . . . . . . . . . . : . .  : 619, 187 Potato bug gatherer, M. M. Murden . . . . . . . . . . . . . ti18 8% 
�lectrJc motor, O. H & A . F. PIeper . .  . . . . . . . . .  619 217 Press. �ee BalIng press 
}1�l ectrlc motor, rotatmg'. W. P. Freeman . . . . . . . . . 618.H;)5 �rlllters furn Iture, F. 'fVesel . . . . . . . . . 611) 060 

Electncal battery. L. Paget . . . . . . . . . . . . . ti18, H!l3 I nlltlllg or numb,ermg deVIce, H. Nathan . . . .  . .  6H1 209 
Electrochronograph. C. W. Thompson . . . . . . . .  619.028 Propeller, 'V. J . ( arver . . . . . . . .  . . . . . . . .  . . . . . . .  51!) 1 " 
Ele�:���: 

See Boat elevator. Measuflng ele- ��)I��!
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}�levator car safety brake, I.  N. Rogers . . . . . . . . . .  619,227 
p
pnlverI�-,er, SOlI , E. E. Porter . . . . . . . . . . . . . . . . . . . . .  . 6HJ.2Hl 

Engme See Gas engme. PIston Impact enO'Ine ump. Ii .  Bowen . . . . . .  . . . . . . . . . . .  . . .  . . . . 618,835 
Rotary engme. Rot:Jry Internal combusbon Pump. combmed snbmerged lIftIng and force, 
eng-me. Wllhams & Grueninger . . . . . . . . . . . . . . .  . . . . . . . . .  619.03') 

Engme mdlcator. steam, J. C. Pmge . . . . . . . . . . . . .  619.049 Punchmg machme. P. F.!Greenwood . . . . . . . . . . . . . . .  618 Sti6 
�ngIlle startmg deVICe, hydrocarbon, G. Struck . .  619,238 Puzzle, J. S . . Hansoll .  .. . . . . . . . . . . . . . . . . . . . . . . . .  618 871 
},ngmes. cut off for portable or other, J. Abell. . . . 619. 110 pPuzZle. plaYIng card. M. Johnson . . . . . . . . . . . . . . . . . . 618.942 
Envelop. II. E. Dyer.. . . . . . . . . . . . . . . . . . . . . . . . . . .  619.015 yroxyhn mutatIOn of mosaIC and manufactur-
EVl-lpOr,ltor, frmt. A. Berger . . . .  . . . . .  . . .  618 832 R y;g s

S
amec, J. R. France . . . . . . . . . . . . . . . . . . . . . . . 619, 037 

�xcavatmg. musson. "V. H. Gahagan . . : : : : :  . . .  : : : .  618:955 ac . ee lothes rllck . . 
ExerCIRmg machme, II. Lubben . . . . . . . . . . . . . . . . . . . .  618,990 RaIlway C:-,ros�mgs, automatIC electrIC Signal for, 
�ye cup, B. E'. Stephens . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619,002 U. J. F ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619,038 
Eyeglasses, W. V. McGurn . . . . . . . . . . . . . . . . . . . . . . . . . . 6m,085 (Continued on page 110) 

© 1899 SCIENTIFIC AMERICAN, INC.



I tO J , itutifi, �lUtti,au. [FEBRUARY IS, I S99-

ORDINARY RATES. 
Inside Page, each insertion. - 7.j cents a line Back Page, each insertion, • •  $1.00 a line 

Il3r' .Fhr some classes of Advertisements, Special and 
Higher rates are required. 

'rb e  above are charges per agate line-about eight words per line. This notice shows the widtb of the i ine, 
i���se��; �t �t�t�a%�erat:��a��f: {fnal, g;a�e�����: ment, as the letter press. Advertisements must be received at Publication Office as early as rl'hurstiay mornmg to appear in the fol lowimr week's iSf'ue. 

Star * 
Lathes 

foot power 
Screw ...  

... cutting 
Automatic 
Cross feed 

9 and I I · i nch Swing. 
New and Origmai Features 

Seud for Catalogue B. 
Seneca Fa 1 l s  Mfg. Company, 
695 "'Tat�r St.,  Seneca Fal ls. -N. y. ----

BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 1 23. Price 1 0  cents. For sale by Munn & Co. and all news_ dealers. Send for 1897 catalo�ue. 

.;;:;;.;;;;;;;;;;�;;; 

•••••••••••••••••••••••••••• 
: S in.  M I CR O M ET E R : 
• will measure by tbous· • 
• andths round work to • 
• 4% in. and flat work . 
• to 6 in. Weigbs 21 oz . •  
,. Price. in Is rigid and accurate . ., 
• case, $2l.50. Catalogue oj J!1inte Tools free. • : l.Hs� STARRETT �0<?i3, Atho l .  t'.As��. : 
•••••••••••••••••••••••••••• 

WO O DWO R K I N G  MAC H I N E RY .� 
For Planing Mills. Carpenters, 
Builders, Fnrniture, Chair, Vehicle, 
Wheel and Spoke Makers, etc. 

ar Corresporulence Solicitea. 
Illustrated 312-page Catalogue free 
to manufacturers and foremen. 

T H E:  E C A N  C O .  
3 2 7  to ,347  West Front Street, 

C.I NC IN NATI .  O H IO. 

B A R N E S '  
New Friction Disk Dri ll. 

Railway rail, inset, C. M. Dissosway, . .  . . . . . .  . . . . . .  619,013 Railway switch, self�closing. R. F. Carnes . . . . . . .  ". 619,135 Railway track rails, appliance for street, S. J .  Buckland. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619,069 Register. See Cash register. Regulator. See Feed water regulator. Gas reducing regulator. Rein guide, G. W. Morris . . . . . . . . . . . . . . . . . . . . . . . . • . .  , 619,205 Repair and assembling jack. H. T. Kingsbury . . . .  619.186 Rivet setting machine. E. A. Harber . . . . . . . . . . . . . . . 619.24i Rock and ore breaker. P. W. Gates . . .  , . . . . . . . . . . . 618,860 Rock drilling machine. W. A. Doble. . . . . . . . . .  . ... 619.147 H.ock drills, die for manufacturing or sharoening star bit. H. O. Palmer . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  619.087 Rotary engine, M. J. Bretherton . . . . . . . . . . .  � . . . . .  619;129 Rotary internal combustion engine, J. W. & P. L. '1'ygard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.004 Rule gage, proportional slide, A. D. Linn . . . . . . . . . .  618,888 Ruling machine, If'. II. Van Loozen . . . . . . . . . . . . . . . . 619,241 Salt cellar. H. Binley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.8.13 Sand band, Mal lun & Crepeau . . . . . . . . . . . . . . . . . . . . . . . 619.082 Sash operator, H. B. Sargent . . . .  � . . . . . . . . . . . . . . . . . . .  618,961 Saw. hand, W. A. Kindt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 619,079 Sawmill head blocks. wing for knees on. B :  Bnnk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619,130 Scale computing device, W. W. Bishop . . . . . . . . . . . 618,834 Scale, flour or grain, J. Doriot . . . . . . . . . . . . . . . . . . . . . .. 618,983 SCissors or shears. Hobbs & Sperry . . . . . . . . . . . . . . . .  618,879 Scoo J) and scale. combination, W. J .  Miller . . . . . . . . 618,893 Scoring- board for cycling or other sports, W. H. . N. Steed . . . . .  . .  . . . .  . .  . .  . .  . . .  . .  . . . . . . . . . . . . . . . . . . .. 619,053 Screen. See rrable screen. Window screen. Screw cutting apparatus, C. �'. Chase . . . . . . . . . . . . . .  619,139 Seal lock. A. W. Coffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.140 Seal lock. W. H. Goehrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 618.936 Seed distributer, W. '1'aylor . . . . . . . . . . . . . . . . . . . . . . . . . 619,055 SensitIzed material, process of and box for pack. ing. M. J.  �telfens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619.097 Sewing machine. Dial & Dimond . . . . . . . . . . . . . . . . . . . .  619,250 Sewing machine uttachment, Cain & Sangtinette 619,070 Sewing mach me trimmer, C. Baumann . . . . . . . . . . . .  618,971 Shaft and appurtenant harness. wagon, A. R. Tir-
rel l . . . . . . .  . .. . . . . . . . . . .  . . .  . . . .  . . . . . . . . . . . . . . . . . . . .  . 619.003 Shaping machIne. C. Seymour . . . . . . . . . . . . . . . . . . . . .  619,092 Sharpener. knife. W. A. Hill (reissue) . . . . . . . . . . . . . 11,715 Sharpening tool, �'. A. Humphrey . . . . . . . . . . . . . . . . . .  618.880 Sbears. G. Loffi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619,195 Shoe stuffer, pneumatic, F. G. White . . . . . . . . . . . . . .  619.108 Shoe tree or jack, C. Bleam' . . . . . . . . . . . . . . . . . . . . . . . . .  619, 127 Shovel, W. D. Rowland . . . . . . . . . . . . . " . . . . . . . . . . . . . .  61\),230 Shutter bolt. H. L. Lapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.958 Shutter operator and fastener, H. Schilling . . . . . . . 618,909 Shuttle. G. H. Hamalian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.170 Shuttle, O. W. Schaum . . . . . . . . . . . . . . . .  o . . . . . . . . . . . . .  61H,23'l Sign, G. W. & P. G. Howel L .  . . . . . . . . . . . . . . . . . . . . . . . . 619,254 Sign. W. E. Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618,949 Signaling and transmission system, composite. S. 

. D. F'ield . . . . .  � . .  ",' . . . . . . . . . . . . . . . . . . . . . . . . . . .  _. 61f1,157 Sllk. flax , etc., machInery for dreSSing, A. Mel· lor. . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618,991 Skate wheel. W. Meeker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618,690 Skins or hides, machine for treating, P. Leyen· 
decker. . . . . .  . . . . .  . . .  . . . .  . . . .  . .  . .  . . . . . . . . . . . . . . . . . . .  618.9&! Slat weaving machine, E. Walton . . . . . . . . . . . . . . . . 618,925 Smoke consumer, R. W. Hamann . . . . . . . . . . . . . . . . . . 619,171 Smoke COIlsumer and back pressure reducer, J .  
Y .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.051 Smoothing or pressing box iron, M. Elb . . . . • . . . . . .  618.9a3 

Snap hook. C. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618,912 

�gfi�af�!e §�::'8�';,';tJ�J'i;��ent, L. F. C. Giebef\ch. 619,163 

Spindle, J. Battersby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.008 Spraying device, W. A. Judd . . . . . . . . . . . . . . . . . . . . . . . . 619,257 �prillg. See Furniture spring. Sprinkler. See Fire sprinkler. Sprinkler and nozzle, combined, G • .T. Kitzing . . . .  619.189 Stacker, oscillating straw, J. B. McCutcheon . . . . . .  618,947 Stacker, pneumatic straw, F. M. & W. R. Nash . .  618.898 

��:���i�gp!-·ar�:i6i·t:eg·eneraiing 'e�hauBt: Ii: f 619.222 

Barron . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  619,119, 619. 120 
FO R L I G H T  W O R K. Stearn boiler, J. A. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . 619,0\18 

Has those Great A duantages: Steam generator. J .  H. Fournier . . . . . . . . . . . . . . . . . . . . 619.160 
The speed can be instantlr changed from 0 to 1600 �����r,t��o�'a��sD�cJ�'ff: : : : : : : : : : :  : : : : : :  : :  : : : :  : : : : �t�:�� :�!hb:�:dt�:!� �� s:������ts�q!al��:l;�l�: Stone cutting machme, J. McI�achlan . . . . . . . . . . . . . .  619.208 
sma.llest or largest drills within its ra.nge-a. won- Stove burner, petroleum, C. G. Holmqvist . . . . . . . .  ti1H,Y84 
derful eCODI'tDy in time a.nd great saving in drill Stove or range, cooking, J. H. Spohn . . . . . . . . . . . . . . . 618,914 
breakage. Send for catalogue. Stov s, furnaces, etc., grate for, A. W. Walker . . . 619,1M 

W. F. & J NO. BARNES CO. , Strap. See Trunk strap. 
1 999 Ruby St. ,  Rockford, Ill, Suspender castolf. C. T. Shafer . . . . . . . . . . . . . . . . . . . . .  619.001 

--
--------------_----- i ���r,;'Ii:des�e �Riw'r:���rcli: " " ' " ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' 619,006 

Patent Carrying Track I Switch device for feed tables, F. L Freeman . . . . • 618,858 Switch operatmg mechanism, E. Behney . . . . . . . . . . 619,124 OVEDHEAD Switch operating mechanism, W. J . Harris . . . . . . .. 619,172 

� Table screen and fly fan, J. H. Bedingfield . . . . . . . . 618,980 Tag, shipping, J. P. Fell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 619.156 TDAMWAY Talking board instrument, J. F. Simonds . . . . . . . . . . 619.230 

I'-. Telephone calls. switch bandle for. O. R. Cline . . .  619,034 Telepbonic circuits, toll counter or register for, 
for Mills, Foundries, Macbine Shops, or for Merchandise. Send jor Book. 
The Coburn Trol ley Track Mfg .  Co. , 

• • •  HOLYOKE, llIASS • •  , 

M��&�a'l p&t Douala ��idle L&tne 
TWO LATHES I N  ONE .  

One a 26-inch swing for the common run of work, and the other a powerfully 
triple.gearl·d 44.in. swing for heavy work. A substantial, careful
ly designed and well bnilt tool. Costs bnt little more than an ordinary lathe. 

J. J .  M cC A B E ,  1 4  D EY S T R E ET ,  N EW Y O R K .  

G. K. 'l'bompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619,240 Textile clamp, C. L. Weicbelt . . . . . . . . . . . . . . . . . . . . . . .  619,031 Thil l  coupling, G. V. Barnes . . . . . . . . . . . . . . . . . . . . . . .  618.931 Thill coupling, J. H. Battenfield . . . . . . . . . . . . . . .  . .  619.122 Thill coupling, J.  Roblin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.089 'rire, W. Bundy et al . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  618.836 Torpedo controlling device, W. D. Litcbfield . . . . . . 619.023 
Towing macbine, M. L. Deering . . . . . . . . . . . . . . . . . . . .  619,074 Towing machine, vessel, M. L. Deering-. . . . . . . . . . . .  619,073 Trace holder, G. A. Hess . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6IU,176 Trap. See Animal trap. Hog trap. Steam trap. Trap net, A. S. Chase . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  619,138 Trimmer. See Sewing machine trimmer. Trol ley catcher. C. H. ()cumpaugh . . . . . . . . . . . . . . . .  619.213 rrrolley connection for canal boats, Jj" J. Shew' ring. . . .  . . .  . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.911 Trolley pole, P. H. Gilbert . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.164 rl'rolley pOle and wbeel, F'. Kramer . . . . . . . . . . . . . . . . . 619,080 rrrunk strap, H. D. Wiard . . . . . . . . . . . . . . . . . . . . . . . . . . .  61U,243 Truss. K A. Kellogg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 619,185 Tubes, manufacture of, R. C. StiefeL . . . . . . . . . . . . . .  618,917 rl'ubes or other receptacles with rubber solution. etc . .  machine for filling, W. C. Brett . . . . . . . . . . .  619.067 
Twyer iron. F. S .  Blakesley . . . . . . . . . . . . . . . . . . . . . . . . .  619,010 Type founding apparatus, F. Wicks . . . . . . . . . . . . . . .  618,U26 Typewriter ribbon feed mechanism, C. Spiro . . . . .. 619,027 

S .  b D 
'l'ypewriting macbine. W. P. Quimby . . . . . . . . . . . . . .  619.260 

p�tlal mat In�ry. I�$ and tOOI�. • .  ��fve:,gi�s.el't\·ll����.� �.�'.�����.���: : : :::::::: : : : : : :  �iU� 
Sub - Pr��� • D." �� Valve, air reli.ef, G. 'I'. Prince :, . . . . . . . . . . . . . . . . . . . . . .. �18,9Q4 

.. "�,, "'� ,Y··'·'·:) �:t�:.ac��g;,13�A�0����:2n�·. �: .���.���·. : : : : : : : :  �{�:� 
For Punching and Forming Sheet .. �:l�:: �i::�u��:i�!�e�'e�er�i::.I��ii: ·coiimaii: : : :  �l�:�� 

Metal. A SPECIALTY. 0 Vapor burning apparatus, C. L. Newby . . . . . . . . . . . �19,210 

C O L D  
@� Vaporizer, F. C. Robmson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.907 

E O .  M . C R I SW ' ;' 0 �:h\�?!eb�il�r��t:{a);'�ei\1::..:n�i
g
.���:::::::::::: �l�,'� New Works. Griswold Building, 

N � Vehicle brake. J. B. 1.'reat. . . . . . . . . . . . . . . . . . . . . . . . . . .  619.057 33·3;}·37 Union St., 0.\1 '10.-" 0 I Vehicle. motor. C .

. 

Sterling . . . . . . . . . . . . . . . . . . . . . . . . . .  618,915 
NEW HAVEN, CONN. � Velocipede pedal toe cli.p, W. J. Grotenbuis . . . . . .  618,�37 

____________________ �._ Velocipede, water. A. Rasmussen . . . . . . . . . . . . . . . . . . 619,224 

IGNITION OF GAS or GASOLINE ���;el�����sW�c�:�nGor}Rl�taeii,:eiiliacli: : : : : ::: �l�:Y� Vme clamp, � . A. WlttICb . . . . . . . . . . . . . . . . . . . . . . . . . . . 619,062 

ENGINES Vise, pipe, G. F. Condit. . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  618,840 Voting machine. D. & E. H. Davis . . . . . . .  " . . . . . . . . . 619,249 Washer. �ee Hose washer. 
solved by the nse of our New Type " 8 "  Dynamo. Weight 47 lb�., speed 1400, b eitlbt 10 in. Type U S " i s  for a small generator to take the place of Primary or Storage Bat-
���e�e:�se���i.�ra��s 

f� ifi:?��� 
alogue. E l br id!l.e E lectrical Appa· 
ratus  Co. , E l b r idge, N. Y . ,  U .  S .  A, 

M O RAN FLEXIBLE J O I NT �\ s 
for Steam, Air or Liquids. . . .  

Made in all sizes to stand any desired 'tff! -
pressure. Send for reduced. price list. "¥? Moran Flex i b l e  Steam Jo int Co . ,  I nc 'd 
147 'l'bird Street, LOUISVILLE, Ky. 

ROCK DRI LLS 
AIR COMPRESSORS 

S IMPLEST, MOST EFFIC IENT and DURABLE .  (RAN D D R I LL CO.] 
Send jor Catalogue. 1 0 0 B roadway. New Y o r k .  

Washing machine, H. Hubbard . . . . . . . . . . . . . . . . . . . .  619,178 Water heater, W. A. rl'ichenor. . . . . .  . . . . . . .  . .  . . . . . . 619,101 Water wheel, W. A. Doble . . . . . . . . . . . . . . . . . . . 619,148, 619,149 Water wheel, current . •  J P. Whidden . . . . . . . . . . . . . . 619.005 Waterer. automatic stock, E. A. Losee . . . . . . . . . . . . 619.081 Wheel. See Variable diameter wheel. Water wheel. Wheel rim. J.  Craig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619,141 Wheel rim for cycles or other vehicles, C. W. At· kinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619,246 Wheels, pulleys, etc. , apparatus for manufactur. inj.(, W. Malam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  619,197 Wbiffletree hook. W. E. Morgan . . . . . . . . . . . . . . . . . . . . 618,!J60 Window screen, 'r. E. Barr . . . . . . . . . . . . . . . , 618,828 to 618,831 Window screen, J:4�. E. Mallory . . . . . . . . . . . . . . . . . . . . . . 619,198 Window screen and controlling apparatus, T. E .  Barr . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.822 
Windo'� screen. roller. T. E. Barr . . 618,823. 618.826, 618.827 Wire rG� mill . P. (,. Day . . . . . . . . . . . . . . . . . . . . .  619,036. 619.144 Wood scraper. C. I,. BrItt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 619.131 Wrench, J. Gardiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 618.8b9 Wrench, M. Lemley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61�.lU3 Wrench, W. M. Norcross . . . . . . . . . . . . . . . . . . . . . . . . . . . .  618.899 

DESIGNS. 
Advertising bookcase. R. W. E. Southwortb . . . . . . . 30.139 Advertising table. }j • ..  .,. Dougherty . . . . . .  , . . . . . . . . . . .  30, 140 

i BOOklet, souvenir, P. Hake . . . . . . . . . . . . . . . . . . . . . . . . . .  30.132 
I Bottle, M. J. Olsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,134 
Box blank. W. M. Wellman . . . . . . . . . . . . . . . . . . . . . . . . . .  30.160 Box lid. R. M. Hollingsbead . . . . . . . . . . . . . . . . . . . . . . . . .. 30.161 Chair back. Gohl ke & I rwin . . . . . . . . . . . . . . . . . . . . . . . . . .  00,138 ClOthes line props, body member for, M. M. Light� foot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.137 Dres." ed"ing. A. Vogt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,165 Fabric. H. L. Andrews . . . . . .. , . . . . . . . . . . . . . . . . . . . . . . . . . 30.166 Fork and spoon. combined, Whitcomb & Barnard. 30,129 Game counter. E. L. Wil liams . . . . . . . . . . . . . . . . . . . . . . .  30.158 Headlight, locomotive, J. N. Barr . . . . . . . . . . . . . . . . . . . 30,146 
Heater, J. S. MacKenzie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . aO.I43 Heel plate, W. Kratz . . . . . . . . . . . . . . . . . . . . . . . . 30,162 to 30.164 Lamp, bicycle. E. L. Williams . . . . . . . . . . . . . . . . . . . . . . . 30,150 

I Lamp fixture, J. F. Williams . . . . . . . . . . . . . . .  30,147 to 30.149 

I 
Lavatory, porc;:::t:� �:

e� ·
iii)

· .. · ·  . . · · · ·  00,135 

WE WA N T  YOUR SA LA RY�-�.� 
t o  b e  �ncreased after yon study with "!l�' Tberefore, w e  give yon the knowledge wblch Win increase your earning' capaCltr and help you to a better pOSItIOn. Devote some of lour spare time at home to stud:y at a cost so low that you wit I!ot feel the qutlay .. rl'bOl'OUg� courses br.!llaiJ in � ectrical, .Mecbanical, Civil, Mining, Steam, and Sanlto.ry Englneerln", �rcbl:tecturt:, 111ecbanlcal Dro.wlng,,lUachine Design, etc. Best Text �o()ks Pree. Seven years experIence In tE(aeb lllg by correspondence. Wnte for free i llustrated 1t.'O page S. A. Circular! sample pages of text books, draWIng plate, and booklet of letters from students all over the world. 
T H E  U N I T E D  CO R R E S PO N D E N C E  SC H O O L S ,  1 5 6 F I FTH A V E N U E .  N E W Y O R K .  

YO U M U ST STU DY C I::: R M A N  By tbe Inductive Master Met hod for Educated A mer· 
������ :!����l:;eWair;.er ,.f.gb;�����s o1hnl�e��i!�ri�� American I will l!\end complete and consecutive lessons for fourteen days on receIpt of 250. 

A. L. H ERMANN, Minneapolis, Minn. 

P R O POSA LS. 
Commission 

NEW EAST RIVER BRIDGE, 
City of New York. 

Notice to Contractors. 
F>;BRUARY 3, 1899. 

Proposals will be received by the Commissioners of the New East River Bridge, at their Office at No. 49 Chambers �treet, in the Borough of Manhattan, in the City of New York, at two o'clock in the afternoon of the 18th day of Ifebruary, 1899, endorsed H Proposals for Construction of Steel ':rowers and End Spans of the 
j6��:da����;��t����:" �f�!1 f���:��n�n�b��at��a�: of the New East i:tiver Bridge, in accordance with tlJe prop.osed form of contract and the drawings and specificatIOns therefor. All bids shaK be inclosed in sealed 
����!fgI��;!�f:ssi��!�s�1i�e NJ!�nE:s�e���rt .?�k�� an.d presented to him on that day and at that hour at saId office, and sucb bids will be opened in public meeting by the said Commissioners on that day at two 01clock in the afternoon. Copies of the speCifications and the genera1 drawings 
for tbe work, witb tbe proposed forms for the bid, bond and contract may be seen, and further information will be given at the office of the Chief Engineer, No. 84: 
:��aa�i:lih!0lt�u8�y �������!!r�', r� of New York, on 

PartICular attention is called to tbe following- changes which have been made in the specifications and draw .. 

N E W 
in�t�S��:tsi�nt:��f�Sl���n 28 of the specifications B I N 0 C U L A R shall read thus : " 28. All steel shall be acid open 

• �:����ct��d;o �he t��J��e;·J,d ore process from stock 
(The Trieder.) 

Small as an opera glass. More powerful tban the largest lIeld glass. Sena jO'l" Cin'culars. 
Q U E E I'I  & C O .  

Optical and ScienUjIc I1I8tr1Jr 
moot Works, 

1 0 1 1 Chestnut Street, 
NEW YORK : 59 Fiftb Ave. PHILADELPHIA, PA. 

The following section shall be inserted after Section 
103 of tb� specifications ; U Rust Joints. 103a. All foot castings shall be bedded on rust joints satisfactory to 
tbiir��1���e��s. 148 and 149. dated January 10, 1899. re-
�1�ced�:���0�r�3, 1�t�':tJ!;ce':::t�� �nI8�§.�i�J��J to the drawings. 

If You Want the Best Lathe 
CHUCKS 

Tbe Commissioners require that all bidders shall carefully examine the speCifications, drawings and proposed form of contract, in order that 11,0 question as to t�eir meaning may arise hereafter. It must be distInctly understood that no changes in the quality of 
and Drill ���tt��e����i���li��� �?likb�':.�s��redil���r��t�;ed, and 

The contract is to be completely performed on or before tbe twenty·ei"btb day of �'ebruary. 1900. 
BUY 

WESTCOTT'S 
S t r ong e s t 

Grip, Great
est Capacity 
and Dwrabil-ity, and Accurate. 

Westcott Chuc.k Co., Oneida, N. Y., U. S. A. A.sk Jor catalogue tn Engltsh. French Spanish (Yf' German FIRST PRIZE AT COLUMBHN EXPOSITION, 1893. • 

1 � 171 � Automatic Machines � J 
F O R  

W �Q � 1 fr!,!I!i��t� !a!!�!t 
. a.....o . Y1 to cuts. We can furnisb ma· � 1 chines or goods, as desired. <':) b ur- Sena jO'l" Circulars. 

� F" BLAKE & J O H N S O N ,  
P .  O. Box ,)" WATERBURY, CONN. 

Proposals will be made upon a form provided tberefor, and only tbose proposals will be considered which 
�:nCt�mC!;�Yh in8f:to��r i�rJU,��mt��r-:�th b;h�ir�?e�irgf 
known reputation, experience and responsibHity. 
p!:f,h i:i�g:r o��� b�ll��ir0���1:���!r�i�h c��l:f�d cbeck for $10,000, payable to tbe order of Julian D Fair· child, as Treasurer of the New East River Bridge Commissioners, as security for tbe execution by him of the �ontract and the giving of the required bond, if his bid 
IS accepted. witbin two weeks after notice of the acceptance of bis bid. 
pe��T ���trgr$IOO,:,�,brnr1��i����0 ��::e���1�� p��� posed form of contract, with an approved surety com
pany doing business in the City of New York, conditioned for the prompt and faithful performance of the contract and its covenants and the work thereunder. As by far the greater part. of tbis work can be ex-
gf3��I�rg: ;>lc�i��8�ril�a;;.I���;:���iehse a��!v�lt�� requisite plant and facilities, wbich have been in successful operation on work of similar character for at least one year. The bidders must be, in the opinion of the Commissioners,. fully qualified both by experience and in appliances to execute work of this cbaracter and 

Tools uor FI'no or ROll[h Work �;::t!�jf:���!�,t:�::::�
g:::t�:::d

::
d
r::e:;::; u and all of tbe proposals olfere,!,.and to accept any pro-

I posal olfered. LEvy IS NIXON, Pre.Bident. 
Tools that are common and Tools tbat RMITH E. LANE, Secretary. 
are rare. coslly and cheap rrools, and eyery other kind of Tool used in any trade you will find described snd illustrated in MONTGOMERY 'S TOOL CAT· 
ALOG UE FOR 1 898 .  A bandsome book containing 510 pages and copious index. Pocket size �x4M inches, with rounded ed,;res and stitched covers. Every worksbop and factory in the country should have one. Sent by mail for 25 cents by 

MONTGOMERY & CO. lO;} Fnlton Street, New York. 

TH E E U R E K A  C LI P  
The most useful article ever invented for the pnrpose. Indispensable to Lawyers, Editors, Students, Bankers, Insur ... ance Companies and bnsiness men gen .. erally. Book marker and paper clip. Does not mutil ate the paper. Can be 

]f,�et�e�i�t�1IIli �go��!ft��:' �<faifcin
2
:;s and notion dealers. or by mail on receipt of price. Sample card, b¥ mail, free. Man-

��
t
��.� Wox'i�r'jf"!�::a:ld��ey' 

60% Saved on a l l  makes of Cameras 
Headquarters for Buying, Selling and Exchanging Cameras or Lenses. Large a,ssortment always on hand. 

Developing, Printinq, etc. 
Photo supplies of every description at lowest prices. 

ur- Send, 2c. stamp jor barQUlin 
lwt. Address 

N, Y. CAMERA EXCHANGE, 43 Fulton St., NEW YORK 

PA
T���n!tb���nc�!��a�S . fOR W��A�T:ErR P IP(f be tbreaded by a boy usmg .l 
only one hand on a crank. Most economical. Save· fuel . 
ur- Send fO'l" illustratea catalogue GAST'S PATENT ASBESTOS 

No. 30 Hand Macbine. C U R T I S  &. C U R T I S ,  AIR C ELL C OVERIN G  Range J,4 t0 2" R. & L. 6 Garden St., Brldgeport, Conn. 

The Perfect ion  of P ipe Thread ing 
is admitted t o  b e  reached wben our 

No. 9% PIPE THREADING MACHINE 
�n���e :n�:n �r&� �w���n:n�\:r��a an 8 inch pi pe with ease and satisfac· tion. One valuable feature is. tbat it has no arbitrary lead screw for determining style or pitch of thread to be cU1'rK JEIii£E£'t.a�il-eG. CO. :)01 Cnrliss St., Toledo, Ohio. 

The Y an kee D R I LL G R I N D ERI' 
for grindinll both Twist and Flat Drills. Grind8 all SIzed drills from � to

. 

2� in. Can 

. 
be set for any size in a few seconds. Gives any desired clearance. Ful l y  guaranteed. 
" Can't Grind Wrong." Catalog/ree. _ 

G. T. EAMES COMPANY, . 
250 Asylum Ave., Kalamazoo, Mich. 

a ay ure andwe willshowYOll S3 D S Bendusyouroddresa 
how to make 83aday 
absolutely sure ; we 

furnish the work and teach you free i you work in 
the locality where you live. Send us your address and we will 
explain the business fully ; remember we gua.ranteeaclearprofi. 
of S3 for every day's work ; absolutely Rl1re . write at once. 
ROYAL BANUF"CTURING CO, 110" 713.' DETROIT, BleIL 

ur- Samples )j'ree. 
New York Fire Proof Cover ing Co" 23  Dey St. , N. Y,  

Own Circulars business cards, dodgers, etc., or let your boy combine business with amusement and 
��\��df�e:Ju!�lol��r yonth and great aid to business men. A fun l ine of hand and se) finking printing presses type and all printIng supplies. Write for Catalogue. J. F. W. Dorman Co., I'll- E. Fayette St., Baltimore. 

-AND-

CUTT I N G·OFF MACH I N ES 
Botb Hand and Power. Sizes 1 to 6 inches. Water, Gas. aHd Steam Fitters' Tools. Hing-ed Pipe Vises. Pipe Cutters. Stocks and Dies 

wniversally acknowledged to be 
THE B>;ST. ur-Senajor cataloQ. 
THE A R M ST R O N G  MFG. CO. 

Bridgeport, Conn. 

nail Cbis Bargain. RA��l:�
.
SIT 

Instantly adjusted by tbumb. Can be set for screw or nut, and will not .... ork l?ose .unless purpose· Each 35 Cents Iy cbanged. Elght lllcbes long. , • 
T H E  FRASSE CO . ,  2 1  WARREN ST •• NEW YORK, 

© 1899 SCIENTIFIC AMERICAN, INC.



FEBRUARY 1 8, 1 899.] J ( itutifi( �tUtri(au. I I I  

Can I Become an Electrical Engineer ?  
�

o
��:

r
l���!:':!O:I��t�i��V���i!O::r�

n
:,
it
!��ress The Electrical Engineer I nstitute of Correspondence Instruction, Dept. A, 

Endorsed by Every Prominent Eleotrioal Engineer, (Conducted under the ausplCes of "THE ELECTHICAL ENGINEER.") 1 20a 1 22 LIBERTY STREET, NEW YORK, U. S. A. 
Fownded by Mathew Carey. 1785. 

H EN R Y  CAREY BAI R D  & CO. 
I N DUST R I A L  PUBLISH E R S .  BOOKSELLERS  &. IM PORTERS 

8 1 0  Walnut St. , Ph i lade lph ia, Pa., U .  S. A. 
or Our New and Enlarged Catalogue of Practical and 

Scientific Books, 92 pages, 8vo, a New Catalo(Jue of Books on 
Steam, the Steam Engine, etc., and our other Oatalogues, 
the whole covering every branch oj Science applied to the 
A rts, sent jreB and free oj postage to any one 1,n any part of 
the world who will fUTnUih us with hUi address. 

The American 
Motor Go. 

Smallest. Strongest. Simplest. RUns with Gasoline, Gas or Kerosene. Special Motors for Vehicles, Launch-
�ir:�' b7����::tf:tY!��iu%���!Ss���: ing Apparatus, etc., for Motor VehIcles. Motor Vehicles complete. Cut i1J ustrates our No. O. No water jacket. Weight 50 pounds. 

or Send stamp for Circular. 
HUDSON BU ILD ING ,  NEW YORK. 

them"viz. : the $15.00 
Outfits at $10.CO !:tovt' 

$6.00 ea�g�h �tt�t ��:;'�;�·�.?k���ts 
Stove and erected. serving outfit-60 pieces. Do not 
this rare opportunity slip. 

1 2 WELLINGTON SQUARE, CHELSEA, 
W. E. BAXTER, J.ONDON, ENGL,UD. 

FBANKFORT, Ky., U. S. A. 
Through Messrs. Harrods Store I received the "Camping Outfit," 

with which I flID m()7'� thfln pleased, and consider It-atter a wand�ring 
career in the East, Africa. etc . . as the lI e  plu8 vltra o f a  cooking equip
ment Il,nd mess ge3.r eombined-a fact which no other tu161h, and I 
have trl ed a great many to my discomfort. 

Yours faithful ly, CLAUD HA l\IlLTON. 
P- Send for desc'}'iptive circulars and testilmonials. 

W. E. BAXTER. Frankfort. Ky. 

�i�f�e;&I�nth�U[a�tf�n����,; wIth sparkling distilled water. IlIost !Scientific in construction. Largest guar-
:�:�: �iP3��ha HW:::! sition. Endorsed by Ralston Healtb Clnb. Send postal for booklet uB" to 
The A. R .  BAILEY MFG .  CO. 54 Maiden Lane, N .  Y. 

ACETYLENE APPARATUS 
Acetylene number o f  the SCIENTIFIC AMERICA \. SupPLKM l!;NT, describing. with fuU illustrations, the most 
������i::�rA: o:c�r:f:nr:;��e tb� 1���:::�<Ja��EEa:�:�� 'I'he  Jras as made for and used by tbe microscopist and student ; its use in the magic lantern. 'l'he new French table lamp making its own acetylene. Contained in SCIENTIFIC AMERICA1\ SUPPLEMENT. No. lOa". Price 1 0  cents prepaid by  mail. For other numerous 
��1::::��ee:rl���e�U��I�

h�Se��b�:��16:J:,f::lt°¥r�� ¥�g:;i address. MUNN & Co . •  361 Broadway New York. 

to give you plenty of p ure, spark
ling 'water, rerated with steril
ized air. Free booklet. Our 810.oo 
STILL bas twice the capacity 
of others. ' Write at once for 
particulars. 

CUPRIGRAPH CO., 818 No. Green Street, Chicaga. 

THE ELECTRIC HEATER. -A VALU-able p!1pe�. with working drawinge of various forms of the electrical heaters, including electric soldering iron electrtc pad for the sick. etc. 6 illustrations. SCIEN= T}FIC AMERICAN SUPPLEl\H;NT 1 1 1 2 . Price 10 cents. }j or sale by Munn & Co. and all newsdealers. 

D O N ' T  L E A V E  YO U R  KEYS 
K ;;.$  

I � -� �I:,'�-�-:: 
, �.� .- ' " I ' 

M AGAZ·I NE 
PLATE H O LD E R S .  
Can be  fitted to  any camera. Hold 12 plates. 4 x 5 
$10. 5 x 7 $12. Catalogue of 20 styles of Graphic Cameras free. SpeCial Cameras made to order. 
The FOLMER & SCHWING  1 Canal St reet . N ew  York. 

IJens or glass for gratings. J. Jacobs . . . . . . . . . .  30,144, 30,145 Nut lock wasber. H. V. Padfield . . . . . . . . . . . . . . . 00,153. 00.154 Penholder, L. B. Lanier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30. 1 30 Picture frame, H. Seill·ert . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.133 Pin, safety, S. P. 'l'omkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.lin Puzzle box or case. E. M. Scheifbuch. , . . . . . . . . . . . . . . SO,15il Refrigerator, W. M. \Vhitman . . . . . . . . . . . . . . . . . . . . . . . 30.141 Spoon or similar article. A. Miller . . . . . . . . . . . . . . . . . . .. 30,128 Stove. M. P. Hynson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  00.142 Switch jaw. electric, A. B. Herrick . . . . . . . . . . . . . . . . .  30,152 fl'oy car, H. T. Kingsbury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i)(),15G Toy car body blank. H. '1.\ Kingsbury . " . . . . . . . . . . . .  30,155 'I'oy car bottom plate. H. T. Kingsbury . . . . . . . . . . . . . 30.157 'rransformer casing, W. S. Moody . . . . . . . . . . . . . . . . . . .  3O,L':l1 'I'ub. D. I. EcKerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30.136 

TRADE MARKS. 
Boots and shoes. George E. Keith Company . . . . . . .. 32.471 Cigars, Ybor-Manrara Company . . . . . . . . . . . . . . . . . . . . .. 32,478 Coffee made from wheat or grain, cereal, Sleepy Eye Milling Company . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,474 Cor- ets, Fellheimer & Company . . . . . . . . . . . . . . . . . . . .  32,4b'9 Cotton cloth. Hewlett & Lee . . . . . . . . . . . . . . . . . .  32.466. 32.467 Cotton goods, Bernbeimer & Walter . . . . . . . . . . . . . . .  32,465 Disinfectants and insecticides, E. Faussig . . . . . . . . . . 32,482 Food for live stock and poultry, E. Rauh & Sons . .  82,472 Gin and WhISky. J.  K. Rickey . . . . . . . . . . . . . . . . . . . . . . . .  ;'2.477 Insecticides, F. L. Lavanburg . . . . . . . . _ . . . . . . . . . . . . . . .  32,48:3 Lamps, bicycle and carriage, Calcium King Lamp Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . .  32.484 Mattresses, woven wire, M. A. Hunt & Company . .  32,480 Medicines, rheumatism and gout, Anti Gout and Rheumatism Company . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,481 Packillgs. Crandall Packing Company . . . . . . . . . . . . . . 32,487 Shirt waists. wrappers, and skirts, women's, Ed-
shose��il"'!����iflr��{d�:nlboe· Company : : : : : : : : : : : :  ��:!� Sugars, refined, Henry ':).late & Sons . . . . . . . . . . . . . . . . . 32.473 Tablets for certain named diseases, solution, 
Tea�ln-\v. t�o�g:& �o:�!�ey: : : : : : : : : :  : : : :  : : : : : : : : : :  �l!� Tooth paste. S. S. White Dental Manufacturing 
Typ���ft:��iipp·{ieB: certain' nil�ied: 'Carte�;s 'i�'k 32,479 
wa�g����t C: w: Ke;;�on·. '. : '. : : '::. ':::. '. ':. ':::.: ., '  . .  '.': ��::� 
waW�8�::w��d��� . .  ��.���.����: . �.�� . .  �����31.4t2·, 32,463 WhISky, Demson. Wakeman & Company . . . . . . . . . . . 32.476 

LABELS . 
II Allston," for cotton thread, Locke Brothers . . . . . .  6,803 '" Balsamic," for toilet paper, Scott Paper Corn-
u B,¥:ciJri:'; for 'cotton' a;r'ead: Lo�'ke' Brothe�s·.·.·.· . . :: g:� ., Gebbard's Red Lion Cigar," for Cigars, J .  Geb-hard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.808 . . La Dulzura," for cigars, American Lithograpbic 
" L�irio'?ad: ili' Vuelt:a::,; 'lor 'cigars',' Ame·riCan·ti�c;:� 6,805 

Lin�3f��Pigrcg�fo�nlti�e·ad: 'Lock'e 'Brotl�er8: : �:�: g:� 
•. MeHin's FOOd," for a food for infants and inva-lids, Mellin's Food Company of North America. 6 798 " No. 229," for Russian Sarnen Getreide-KummeJ, ' 
" pJre Stbe��id:�d' 'Z'ioc' Pai�'t 'Ready' to;: U Be',;; for 6,797 paints and paint compounds, }i�. W. Devoe & 

u St�itaa��T,f�;d:n���S�ar;rda�d Sn�ir' Compai1'y: ' " 
6,812 

U Wi.mo-dau-sis," for shoes, W. Hahn . . . . • .  �:�� .t.� g:�M 
PRINTS. 

I I  Opticura," for a medicinal preparation, W. E Conroy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  105 

A print�d copy of the speCification and drawinO" of any patent in the foregoing list, or, any patent in print Issued Since 1863. will be furnished from thiS office for 10 cents. In ordering please state the name and number of the patent desired, and remit to Munn & Co . . 361 Broadway, New York. Special rates will be given where a large number of copies are deSired at one time. 
Canadian palent8 may now be obtained by the inventors for any of the inventions named In the foregoing list. provided they are simple. at a cost of ,.w each. If complicated the cost will be a little more. For full 

Instructions address MUnn &; Co • •  361 Broadway, New 
York. Other foreilnl patents may aleo be obtainea. 

An Aluminum Gover 
with your name handsomely 
engraved on, and 1 00 Visit ing or Busi ness Cards 

printed with the latest 
style script type, all for 

nr Agents Wanted. FIFTY CENTS, Postage Paid .  
R. A. CHAPMAN, 40 Stanton St .. New York. 

C. H .COW D R E.Y MAC H I NE. WORi<. S .  
B UILDER5 AND DESIGNERS OF 
SPECIAL MACHINERY. 5 MAI N ' S T ,  F' I T C H B U RG , M A S S  

Rotary N eostyle 
5,000 Copies . �f� 

from one original writ- ��� ing or  Typewriting. ��� 
Operated by Crank, Treadle • �c or Electric Motor. �.� Speed 70 cop- � � ies per minute. 

[f 80, we can suppiy you. All sizes mounted and uDlnounted, always kept in stock. R�memoer, we make a specialtyof selecting stones for all special purposes. rr Ask for catalOGue. 

The CLEVELAND STONE CO. 
2d Floor. Wi l sh i re , C leveland, O. 

M A T  C H F ACTORY.-DESCRIPTION 
of an English factory. SCIENTIFIC AMERICAN Sup-
b����NiIlln�!�deam�� 10 cents. For saJe by Munn & 

Durable and 

R E EVES " 
Variable Speed Cou nter Shaft 
for securing any speed without cQange of belt 
�fn��ssofofe;k��ine�f:ri�ZCh��:���d P�?�ti�� Presses, Motor Carriages, lronworking Tools. Woodworkin� MachinerYI or any and all macbines requiring a chan..ce of speed or feed • .  

lr' Send for handsomely illustrated 
Oatalogue .. S. A." free. 

REEVES PULLEY CO .. Coillmblls, Ind •• U. S.A. 

TOMKINS HORSE BLANKET PIN. =!!i!!!�;.;,;;:;�p�r�o�te�c;t your horse and save your 

• 
blanket. wZ�sc�e:3f�"J:gi �; 

H O OK ON , STAY ON �naN��e�:t �i�O�5�� 
Nickel plated. S. P. TOMKINS, 'I'ILLY FOSTER. N.Y. I CE MACHINES. Corliss Engines. Brewers' and Bottlers' Machinery. THE VILTER MFG. CO., 899 Clinton Street, Milwaukee, Wis . 

MOD� L S  1 0  CATA C O G U � S r R " "  � UNION M O O n  WORKS 
&. c;..E.ARS � 193 CLARK qtlCAGO .  � our Opportunity r=-=-=-u R=--B----I NE-S -4A-i�:J.-el�f-l��-:

o
i.

e
-��i: 

Tnvtstigatt and fit Satisfitd. 
W¢ ProJ)os¢ to Purtbas¢ n¢w and 

WO R K- of all kinds designed and per-
I N G 11'IIlJIJ'�' fected. Secrrcy ouarante�d. J.C. Seyl, lSI MadIson st., ChICago. 

EMERY  Wanted at once, Foreman for an Emery 
Original T d¢as. and salary �x';e�1����nJllM'1\'iv.· J��tf1:.g�e';�'i:���ce 

We build houses and sen real estate : we want new ideas 
��;��So�ird'e:,:'�hb,:,vUes:b�ft��i;':t�'\,�2g��� J'llh!06e�i I NOVELT IES & PATENT.Eo .ART IQLES 
plan will receive $2,000, other� grad.ed downward. If you M�nufactured b.y Contract. PunchIng Dles, SpeCIal Ma
have good ideas, and have $5U to Invest in a good, con- chlnery. E. Konlgslow & Bro., 181 Seneca St.,Cleveland,O. 
servative and safe property of ·' large promise " in · 
Boston. which wil l  bear close investigation. write for ' 0 R I N  D I N  0 M I LLS FOR  ALL  PURPOSES. 
�i�� ���t� ���se �t;;;:i.V$:hf:i� h!dt�����sig��b�lrj: versal Eccentric Mill. Address J�o���ub;��e�ir:ip� mg m Boston for nearly 20 years. and are well known. SON. 2" Rodney Street, BI·ooklyn. N. Y. 
Address, FROST BROS •• P. O. Box3696, Boston, Mass. ��� 

ART SOUVENIR TY PE W H EELS.  M O D E L S  ,,- E X PERIMENTAL WORK. SMAll MACHINERY 
NovnTIES a. ETC. ME.W TOP ,sTENCIL WORKS 100 NASSAU 8 :  N.Y. 

OF THE WAR 
� . 

I C(msis�i,!g WAN T E D  I�tlre����:�e c:l��gCla��v:���ti����� 

Complete Set. by m 2ac. 
��I11111"" THE HERO MFG. & SPECIALTY CO. 3 1 Broadway, New York City. 

r:r A!<ents Wanted Everywhere. 

EASY TO OPERATE. 
Any boy or girl can be suecessl'ul with 

.·Jt<!mi.i.z. .. I!!mr:':i?��uT.e,� II��.�e�!,!�a�d 
healthy chICks. We pay tretght. 100·egg Old 

.iSJ!j.�.!iHrie:�
n Incb. a.nd Brooder $10. Catalogue Free. 

• Monitor Co. Box 61 Moodus, Conn. 

as to j1'gi1J,;°�' ��k:tiri�W'b��e�1�f�v�\1e, Conn. 

Expe rimental & Mode l  Work 
Cir. &; <tdvice free. Will. Gardam & Son .45-51 Rose St.,N. Y. 

F I N N I S H  PAT E NTS 
PATENTTITOIMISTO. PATENT OFFICE. 
Petterson & Steenroos. lIel sing-fors. Finland. 

IRVEVTOR S We make SpeCial Ma-
n chinery. Models. Pat-

Also patented novplties by contraci.e�a�,�l��!;r,:!<j Metallic Mfg. Co • •  Cor. 5th & Elm Sts .• CinCinnati, O. 

GAS ��Q GASOLINE ENGINES 
WAT E R  M O T O RS 

B AC K U 5  WAT E R  MOTO R c o .  N �WA R K  N J. U. 5 A .  

VOLNEY W .  MASON & C O . ,  

Fr iction Pu l leys,  C 1 utches & E levators 
PROV IDE NCE R. I .  

TH E CYP H E R S  
Incubator and Brooder 
The On ly Pract ical System o f  I ncubat ion .  

Moisture Self-Supplied and Regulation Absolute. Produces Strong. Healthy Stock. 
GOES FREIGHT PREPAID. 

Send 10c. for .fully lllustrated Catalooue to the 
CY PHERS INCUBATOR CO. 

Box 2a. Waylan& N. Y. 

B 4 U BUY ��P!!�l��g� Sucecl'sful Ineu bator ond Brood .. 
er catalogue, fully illustrated. Con� 

tains useful hints on poultry rais
ing and important information 
not in others. Mailed for 6 cents 
stamps. Worth a dollar. 
TOR CO • •  Box 75, Des Moines. Iowa. 

50 YEARS'  
EXPE R I E N C E  

. PATENTS 
T R A D E  M A R K S  

D E S I G N S  
COPY R I G HTS &C. 

Anyone sending a sketch and description may quickly as,certain our opinion free wbether an invention IS probably patentable. Comrnunica� tions strictly confidential. Handbook on Patents sent free. Oldest agency for securing patents. Patents talren through Munn & Co. receive 
special not-ice, without cbarge, in the 

Sci�ntifjc Jlm�rican. 
A handsomely illustrated weekly. I..Iargest circulation of any SCientific journal. Terms, $3 a year ; four months, $1. Sold by all newsdealers. MUNN & Co,36 1 Broadway, N ew York 

Branch Office. b'25 F St .• Washington, D. C. 

This $300.00 Launch for '200.00. guaranteed or money refunded. Also builders of Row and Sail BoatR. 
Send stamps, lOc., Jor catalogue, specifying line reqwired. 

RAC INE BOAT M A N U FACT U R I N G  CO. , C H ICAGO 

LARGE LATHES WANTED that will swing 60" over the carria�e. Compound rest. with cross feed. 16 ft. between centers preferred. Also One Heavy Planer, platen 36" wide. 13 or 14 ft. long. Send description. 
�:istI6��

e��;c�t:t\�r:v�e�:s�
ame can be seen, to 

YOU CAN MAKE. $ I OO.A WE E K ! OWN YOUR OWN SHOW, COMPLtTt OUTrtT-$ IOO. G'R,{fr ���{g�p[���?�O �T��C�/B�tc� 5 ! L L U 5 T R  C. AT A L O C. U E.. ';' F"' R e:.. e:.. S .  L USIN, L ARG£ST MFR. PHILAOELPHIA P. A .  

O DID  YOU EVER COLLECT STAMPS?-There is much pleasure and mone&" in it. For 
.. w ��15� diW!�e�i sri���aI�Jriu c�i�a,Bp'bif.l��f� 

Porto Rico, etc., and our 80-page list. etc. We 
Buy Old Stamps. Standard Stamp Co.,St.LolliB,llfl 

FO R SALE .  
Patent Right No. fi15.537. Tbe most 

compLete Street Sweeper ever invented. 
Gathers and !elects the fine fTom the 
coantl. DU3tless, !imple and durable. 
A fortune for the right man or a com· 
pany. Addre!! A. C. A. DUPUY, ITO!! L. Harpe St., Nell' Orleans, La. 

C L U TC H  P U L L E Y S .  
ROAD M OTO R ENG I N ES,WH E EL.S & T I RES. 

EXPER I M E NTAL AUTO- CAR W O R K . 
S I NC LAI R- SCOTT CO. B A LT I M O RE , M D. 

DRY BATTERIES.-A PAPER BY L. K. 
Bohm, treatina of open circuit batteries, historical dry 
����:�!:sba��r �I'KoWlr'sb��\i�ir�' a�JI���e��cPea;�er�f dry cells. With three illustrations. Contained in �CI
ENTIFIC AMERICAN SUPPLEMENT, No. 1 n U l .  Price 10 cents. '1'0 be had at this office and from all news· dealers. 

" NEW STANDARD " NECKTIE PIN OUTFIT. 
By mail. prepaid. ONE DOLLAR. 

�:aI��tea:J�:,':thg��abl!'!,;:rm:l���� on tbe market. Liberal ddscownt to job
bers. WILLIAM ROCH�], Inventor ��b ����er.�;�a����: iJ�� freen-

--------------------
PALMER Stationary and Marine Gasoline En,#-nes and Launcbes, Motor 

cn:�i��s,Enffih��'in:nf!��: 
gines. Send for ca.talog. 
MIANUS. CONN. 

Our Folding Boats are punoture proof. Galvanized steel ribhing. For hunting ,  fishing, e�p]oring a n d  family pleasure. Walter Wellman took them on his polar trip. Lieut. SChwatka explored" 
the Yukon with them. Awarded first flrflm i ll m  �t 'Worl d's Fair. Send 6 c. for catalmme . 40 engravings. K INC FOLDINe CANVAS BOAT CO., Kalamazoo. Mich.  

= � 
���-.:--.:' -��--- -,,� PIERCE VAPOR LAU N C HES 16F�':,t:O -

$ 1 50 AND U P. 1 4  Ft. FISH ING LAUNCH . 
� STATIONARY AND PUMPING ENGINES. � pr Stmd jm' Catal0/JU6 StaUna Size. 

PIERCE ENCIN E COMPANY t 7 N .  1 7TH STREET RACI N E - WIS • 

© 1899 SCIENTIFIC AMERICAN, INC.
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fCTIONS t 
INSU�CB ! 

AGAINST' LOSS • 
OR : 

DAMAGe • TO : 
PROP13RTY • 

LOSS � lll'B j 
IN.JURY j • �!� TO'PERSONS i 

_ �I� CAUSIID'BY : 
! STM-Bonm·tlPLOSIONS ! ! J·}!.·Au.5N·PRESIDENT ""'&fRANIWII 'V'CllpmIDEHI' t 
;: J. B,PJER£S,SECRETARY l'·B·ALLEI! ·1l!Vu:ePRE&IlEIIT • I I..B.BIWNERD.AsS'T1REAS . .  LF.MIDDLEBROOK.AssTSEcY. _ .... _.t_ ............... _H __ •• -..--•• _ •• _ •• _H ..... . 

Som�tbing for notbing � 
It is pretty near 
nothing w b e n 
you can ride 20 mi les over ordi .. 
nary level roads 
on a gallon of 
fuel. The 

W i nton 
Motor 

Carr iage 
is high i n  eCOD
omy and dura
bill ty. Its sim .. 
plictty and ease ����iI�lIJ of o p e r a t i o n 

Price $1,000. No Agents. �fl.n����r ��rt� 
to secure spring delivery. Catalogue for the intereste£!. 
THE WINTON MOTOR CARRIAGE CO. ,  C leveland, Oh io . 

" P T R A D E  M A R K  D " 
E C A M O I  

A L U M I N U M  PA I N T .  
Latest application of Aluminum. Looks like Frosted 

R i : v el'. Washable. Untarnishable. Waf er. Oil and 
\V .'atlIerproof. Durable. Easily Applied. Bicycles. 
Y ach ts, R:l.di a�,ors, Pipe�, Metal Work, Machinery, Dy
tu.nos. Motors. An paratus, A rc Lamps, Sockets, Brack
e I 5 ,  Cars, Stat ! �ms, General Decoration, etc. Sample 
bottle, by mail. for 25 cents. 
T H E  AMER ICAN PEGAMO ID  CO . ,  348  B'way, New York. 

�eminston 
Standard Typewriter 

New Models 6 , 7 and 8 .  

:;rYCKOFF, SEAMANS & BENEDICT, 
327 Broadway, New York. 

ALL ARITHMETICAL PROBLEMS 
solved rapidly and accnrately 
by the Comptometer. Saves 
60 per cent oftilll e and en tire
ly relieves Inen tal aud n er
vous strai n. Adapted to an 
commercial aud scientific 
computation. Why don ' t you 
get oue ? TV,ite fur pamphlet. 
FELT &. TAR R A N T  M F G .  CO . 

52-58 ILLINOIS ST. CHICAGO. 

T .A. . .  :NT � B 
(Louis iana Red G u lf Cypress a Specialty.) 

Best known for every purpose 

Good Correct 
Mater ia l .  Workmansh i p  

Low Prices. 
Get our Illustrate£! Catalogue. 

, • 

W.  E .  Caldwe l l  Co. , i,�lu'sfI"ltl�r.t\*: 

Takes t h e  place of springs and mattress combined ; 
a perfect sanitary mattress ; the m ost comfortable in 
the world for Home use, Hospita.ls. Ships, Yachts, Boats, 
etc. A bsolute rest and perfect bealtb . The cheapest and 
best made. Send for catalogue and prices. 

MECHANICAL FABR IC .CO . ,  Providence, R. I . ,  U. S. A . 

i t itutifit �mtti,au. 
��H--..E '�H E AT E N C O O K= RA,!:E LATHES Foot Power, H igh G rade 

w. P .  Davis Macb. Co . •  Rochester. N . Y .  

H O U S E  H EATI N C  F R O M  

THE KITC H E N  fiRE BY H OT WATER .  
The U Heatencook " Rar.ge is a Combined Cooking :'Stove and Hot Water Hea,ter. It is unequal ed a8 a cook stove. It bakes, roasts, etc . •  

to perfection. 'rhe range is made in the most Bubstantial manner and i s  
finished in first-class style. I t  , is not an ordinary range with a n  attach
ment. but is designed especial1y as a heater and cooking stove combined. 
It weighs 2(XXj lbs. and is six feet high. An adjustab le fire-pot is provided 
for summer or winter use. It is perfect in all respects, and i s  protected by �"Sbd �I:�!�lig�\;���ifere�r r�g�:�J3 �����:!:ro �g� "ff!l��ren!��i,�tg;8 fi�: 
and return pipes. In summer time the radiators remain full of water. the 
circulation of water being stopped by closing valves attached to each 
radiator, the radiators remaining cold. The " Heatencook '1 system will 
heat an entire house of moderate Size-only one fire in the house. Plenty 
of hot water for bath and kitcben sink. Very economical in fuel.  The . . Heatencook " bas been in'  use for ftve years. Abou t 1000 ral1ges are now giving the greatest satisfaction in many most delightful homes. It is just 

wbat Y0'b'lt�oJi'Wi.�� ���Ml�lj.d �t 8�?,
a

rl;;'�i���' Y1f:i'l� P A. 

By the 

KODAK 
SYSTEM 
of film photography t h e  instru_ 
ment loads and unloads in broad 
daylight. 

The film is I?ut up in cartridge 
form and IS  perfectly pro
tected from light by a strip o f  
black paper extending the full 
length of the film and several 
inches beyond each end. 

To load : simply insert this 
cartridge in the Kodak ; thread 
up the black paper ; close the 
camera and give the key a few 
turns, thus bringin� the film into position. 

The picture takmg may then begin. 
The roll of a dozen exposures being com
pleted the black paper covers all, and the 
cartridge can be removed as easily as it 
was inserted. 

Film Cartridges weigh 
plates weigh pounds and are non-break
able. All Kodaks use light-proof 
cartridges and load in daylight, 

Kodaks $5 .00 to $35 .00 . 
EASTMAN KODAK CO. Cataloguesfru at tke -lealers or by mail. Rochester, N. Y .  

TELEPHONES 
�'or Long Distance. . .  $l:Z& e��h Iii�� tgl�t�i�� ¥����hones, 

. 
2.75 " 

Carbon Cylinder Batteries, • .25 " 
Battery Table Lamps, . 1.50 H 
Medical Batter1es. . . • . 3.75 " 

DYNAMO CASTINGS. 
Send starz:.f f,,��c'iJ.ril:t�::�tg�if;fz�:}/ Electri-

MIANUS ELECTRIC CO .• - Mianus. Conn .  

T h i s  beats Wind. Steam. o r  Horse 
Pow€r. We ot'l'er the 

WEBSTER 2% actual borse power 
GAS E NGINE 

for $150, l eSR IO% discount 'for cash . 
Built on interchangeable plan. Built 
of best m aterjaJ .  Made in l ots of 100 
t h eretore we can ma.ke.the price. Box. 
ed for sh ium ent. weight 800 pou n ds. 
Made for Gas or Gaso.line. Also Horizontal Engines • .{ to 30 b orse power. iF Write Jar Special Gatalooue. 

WE FG .  CO . •  1 0 7 4  West 1 5th St . ,  CH I CAGO 
Eastern Brancb, 38-D D e y  Street. N e w  York City. 

I I I  
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NO .46I3NTS, 
} Thill Exten8lon·Top Surrey with 

double 'fenders, eomplete with Bide 
eurtaios, aprons, lamps, and pole or 
8hat'ts, Cor $12. 

J u8t ... aood a. retails for $110. 

���I ��--�--------�� ness 
to the consumer e'xclusively. Our line 
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Wagons, Spring Wagons, DelIvery Wagons, MIlk 
Wagons. Wagonettes and all 8tvle� of Harness. 

Send for Large Free Catalogue. 
ELKHART 

Carriage and Harness Manr •• CO . .  
W .  B .  PRATT, Seey. ELKHART, INDIANA. 

Many heads and many hands combine to 
prodnce that marvel of scientific construc
tion and mechanical skill-the 

FuM Ruby Jeweled 
Elgin Watch. 

Each one has a life time of accurate service 
-a third of a century's test has gained for 
it the title of 

. 

" World's Standard" Timepiece. 
An EI&'ln Watch always has the word "Eletn" 
engraved on the works-fully guaranteed. 

SUBMARINE TEL EGRAPH.-A POP-
ular article upon cable telegrapbing. il.ClENTIFIC AM· 
ERTCAN SI'PPLEMENT 1 1 34 .  Price 10 cents. For sale 
by Munn & Co. and all newsdealers. 

Tbe Little Giant gets better results on fire tban 
extin,"-uishers costing from $15 to $2D. rl1he only fire 
extinguisher indorsed and used by the Ii'ire and Marine 
Insurance Companies, as a whole. in New York City ; 
al so used in t b e  New York Fire Department. Every 
Municipal building belonging to New 'i ork City is 
equipped with this ext.inguisher ; also adopted and used 
by tbe United States Navy and United tstate. Army. 
LIgbt. cheap, simple, durable and ettic!ent. 

Have extin,e.uished hundreds of accidental ftre� in th e 
past two years. Never fails to put out fire. Needs no 
ca;re or attention. Any child can work it. No acids are 
used and no gases are generated until t h e  solution 
comes in contact with fire, thus preventiIlJl explos ion. 
This cannot be said of any other fIl'e extinguisher in 
tbe world. iF AGENTS WANTED. iF Books an£! pamphlets sent ]'REE on application. Our book of 50 pages UescribVnU accidental flres extinguished, 
IlOU wit! flu<! most ;;nteresting. 
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��iJug�':,.\':e�\�·!?:r:":. ':i!�:��:,::�n��fthe fire 
The Little G iant Fire Ext ingu isher Co .• 22 Libert.y St. N . Y .  

THE IMPROVED 
MARI N E  E N G I N E  

We are the oldest buHders and 
guarantee superiority. 'l'wo cy
lindp:rs in one casting. Occupies 
less space and weigbs less for its 

power than any engine 
made. Can be used wher� 

ever power i� required. 
Either stationary or ma
rine. �o fIre. no beat, no 
sIIioke. · No licensed engin
eer required. Send for cat. 

Grand Rapids , M ich .• U .S .A . 

CARaDUM ::!81(� 
C R I N D I N G  M AT E R I ALS � .f; 

l ili  A L L  FOR M S .  
THE CARBORUNDUM CO., 

A VVONDER IN WHEELS 
Bicyclists wbo desire safety under all conditions, who are fond o f  coast. 
ing, but like to bave their machine nnder complete control in 
every emergency, . sbould try the 

ECLIPSE BICYCLE �H�s���
ro

:N�
ut

&�:�i�. 
TInl rear sprocket has an Automatic Clutch wbich is thrown out of gear 
by holding pedals .till. You coast with "eet on pedals. Back 
r::JI:::a�� rt�o
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ECLIPSE B ICYCL E  CO M PA N Y ,  Box X. E L M I RA N . Y. 

��'.'.'.'�'�'�'H'H'H'H'�'.'.'.'�'�'�'H'H'H'H'�'.'.'�'�'�'H'H'H'H'�'�'�'� 

$1)0.00 and Upward. 

T H E  B EST I N  T H E  W O R L D .  IT' Handsome illustrated catalogue describing our 
full line of twenty-three modeb mailed free. 

tbt Black mfg. Co. , Erit, Pa. 
. l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,\!:' 

£aldum Ring 
Iamp.---__ 

BURNS ACETYLENE GAS. 
No Oil , Wick, Dirt or S moke. 

Get the Best. Price $3.iiO 
Agents wanted in eve·ry t.own. 

CALC IUM K I NG  I.AM P  CO. ,  
Waterbu ry, Conn. 

.. � �G(JJ cI(f/' 
r � �ADD�E� • 

� I n  var ious styles to suit a l l  � 
� tastes. 

Supplementary Springs De- 1 
signed for Export Trade. � Universal % clamp for either • � direct or T post. . W- Send for catalogue ' ·S. A." 

i$i H��!BO�G�A�?· � 
� .. - � -
Buy Telephones 

T H AT A R E  G O O D · · N O T " C H EAP T H I N G S . "  
T h e  difference i n  cost is little. We gnarantee 

our apparatus and guarantee our eustomers 
against loss by patent suits. OUi' guaran· 

tee and instruments are both good. 
W E S T E R N  T E L E P H O N E  C O N S T R U C T I O N  CO. 

2 5 0·2 5 4  South C l i nton St . •  Ch icago. 
Largest ManHjacturers of Telephones 
exclusively in the United States. 

" A m e rican- H u n n i n gs " 
T E L E P H O N E S .  

Transmitters, Magneto Bells and Tele
phone Switcbboarcs. Over 200, 0110 of 
our telephones in successful operation. �r
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sine-Ie line or metaI1ic circuit and number of 
telephones to be used on one line. IJY'Send 

JAM·E�I��� ·�ttC�R IC TELEPHONE CO . ,  
1 7 3 Sou th  Canal S t . ,  Ch icago, I I I .  

N I C K E L  .AND 
Electro- Plati ng 

Apparatus and Matenal. 
THE 

Hanson & VanWinkle 
Co .. 

Newal'l<. N. J .  
1 36  Liberty St., N .  Y. 

30 & 32 S. Canal St. 
Cbicall'o. 

A ��MPLETE ELE�TRI�AL LI�RARY 
BY PROF. T. O'CONOR SLOA N E. 

AN INEXPENSIVE L IBRARY OF THE  BEST BOOKS 
ON ELECTR IC ITY .  

For the St��n��n1e'J!:
at;�6;;0f:e a!rlJ:,fi'i0e8�he Electri-

Comprising five books, as follows : 

Arithmetic of E lectricity, 1 38 pages. - $ 1 .00  
Electric Toy Mak ing ,  1 40 pages, 1 .00  
How to Become a Successfu l  Electrician , 1 89 pp .  1 . 00 
Standard E lectrical Dictionary, 682 pages, 3 . 00  
E lectric ity S imp l i fied .  1 6 8 pages, 1 . 0 0  � fJ.1he above five books may b e  purchased singly 
at the published prices. or the set complete, put up in a 
neat folding box, will be furnished to readers or THE 
SCTENTIF 1 C  AMERICAN at tne special reduced price of, 
Five Dollars. You save $2 by ordering the COID
plete set. Five volumes, 1 ,300 pages, and over 4iiO illustrations. iF Send for fnll table of con
tents of eaclJ of tbe above books. 

M U N N  & CO. , P U B L I S H E R S ,  
Office o f  t h e  SCIENT IF IC AMERICAN. 

361 B R OA D WAY, N EW Y O R K .  

are unknown with the 
O l D S  

C A S O L I N E  
E N C I N E .  

Insurance Compa
nies give it a third 
lower rate than a 
steam engine. 
Olds Gaso l i ne Eng i�e Works, Box 418, Lansing, Mich. 

JE'SSO P'S S T E E LTHe\'�[r' 
fOR TOO L S, S AW S  E TC. 

W� J E S SOP & S O N S  L.: e  91 JOHN 5T. NEW YORK' 
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