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THE LATEST STEAM TURBINE PLANT. 
After a careful investigation in Europe and America 

of the performance of the steam turbine, the consult· 
ing engineer of the Cleveland, Elyria and Western Rail· 
way, Cleveland, has given orders for the installing of 
steam turbines for driving the generators in the 
new addition to the power plant of that company. 
Orders have been given for two 1,500-horse power Par
sons turbines, which are to be direct-connected to 
two 1,000-kilowatt, two-pole, 400-volt, 25-cycle West
inghouse generators. These turbines will embody the 
fruits of the experience that has already been gained 
with the turbine both here and abroad. It is signifi
cant that the Westinghouse Machine Company, which 
is building the turbines, guarantees that with 150 
pounds steam pressure and 100 degs. F: of superheat at 
the throttle, and 28 inches of vacuum at the exhaust, 
the steam consumption shall not exceed 10.08 pounds 
per -indicated horse power, while at half load they 
guarantee - that the steam consumption shall not be 
more than 15 per cent greater than the consumption at 
full load. The most interesting novelty of these. ma
chines is that they will consist of two separate sets 
of cylinders, high and low pressure, these being, of 
course, on the same shaft as the generator. The super
heated steam is first led to the high-pressure cylinder, 
and then passes through a reheater which is hung in a 

pit below and parallel to the axis of the turbo-gener
ator. This reheater is 3 feet 4 inches in diameter and 
23 feet 6 inches in length. As illustrating the great 
economy of space and foundation work, due to the 
substitution of the turbine for the ordinary recipro
cating engine, it may be mentioned that the present 
station would have been crowded, had the addition con
sisted of only two 500-kilowatt alternating current 
units with an ordiliary reciprocating engine drive; 
whereas by the use of the turbine sets, not only can 
two units of 1,000 kilowatts capacity be installed, but 
there will.still be sufficient space remaining for an ad
ditional 2,000-kilowatt unit. There is also great econ
omy in the construction of foundations, etc., since the 
perfect balance of the turbine in running obviates the 
necessity for heavy masonry and holding-down 
bolts. 

• ••• • 

THE LARGEST LOCOMOTIVE ENGINE IN GREAT 
BRITAIN. 

There has recently been constructed at the Great 
Western Railway Works, Swindon, a passenger loco
motive which has reached the limit in height .and 
width available on English railways, where the load
ing gage places rather severe restrictions upon locomo
tive dimensions. The height from the rail level to 
the top of the smokestack is 13 feet 2 inches, the width 
over cylinders 8 feet 11 inches, and the height of the 
center of boiler above the rail is 8 feet 6 inches. As 
we have frequently pointed out, the locomotive build
ers of this country have had a great advantage over 
those of Europe in the fact that they have realized 
at the start that the -point at which to commence in 
increasing the power of the locomotive is. the boiler. 
It is only during the last few years that English 
builders appear to have realized this fact. There 
are thousands of express engines .running in England 
to-day which have not over 1,200 square feet of heating 
surface. A few years ago some engines were placed 
on the Caledonian Railway having 1,500 square feet 
of heating surface, and later the Lancashire and 
Yorkshire Road brought out some four-coupled ex· 
presses with 2,050 square feet of heating surface. The 
present engine, which was designed by Major W. Dean, 
Locomotive Superintendent of the railway, has 2,400 
sqU:lre feet of heating surface, which is something 
certainly very remarkable in English practice. The 
barrel of the boiler is 14 feet 8 inches in length by 
60 inches in diameter, and the Belpaire firebox is 9 
feet in length. The grate area is 27%, square feet, 
and the working pressure 200 pounds to the square 
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inch. The six-coupled driving wheels are 6 feet 8% 
inches in diameter, and the outside cylinders will be 
18 inches in diameter by 30 inches stroke. The engine 
weighs 72 tons, and the engine and tender together 
118 tons. The tender carries 5 tons of coal and 4,000 
gallons of water. The tractive force of the new engines 
amounts to 121.5 pounds for every effective pound of 
steam pressure. The most curious feature of this 
engine is the extraordinary ratio of stroke to ,cylinder 
diameter; for at a time when 3 to 4, or say 18 inches 
diameter to 24 inches stroke, is standa,rd practice 
Mr. Dean has raised his stroke until the ratio is 3 to 
5. We presume, however, this is due to the restricted 
width of the clearing gage, which prohibits the use 
of outside cylinders more than 18 inches in diameter. 

. I. I • 

A NOVEL METHOD OF BRIDGE ERECTION. 
The natural tendency of the American engineer 

to seek the most direct way to the accomplishment of 
his work has been strikingly illustrated in the develop
ment of American bridge-building, where, indeed, it 
has led to the origination of a distinct type of bridge 
known as the pin-connected, in which the intersecting 
members at the joints are assembled on a common 
central pin, thereby greatly facilitating the cheapness 
and rapidity of erection. Concurrently with the de
velopment of this type, there was produced the "trav
eler," an ingenious portable derrick, or system of der
ricks, by which the bridge members are picked up 
and swung into place by the bridge gang. In the 
construction of cantilever bridges, and sometimes of 
long bridges made up of successive disconnected 
trusses, we have carried the method of construction by 
overhang to a great degree of perfection. Recently 
in the erection of the Highland Park highway bridge, 
at Pittsburg, a decided innovation was made, when 
it came to the erection of the central span of the main 
cantilever. Ordinarily the central span of a canti
lever'is erected by overhang until the two halves meet. 
In this case, however, the central span, 150 feet in 
length, was erected upon a large scow, towed to pOSi
tion, below the overhanging arms of the cantilever, 
and then drawn up from the scow through a distance 
of 80 feet by means of tackles attached �o the top 
chords of the 'truss. One set of tackles was suspended 
from the traveler booms, and the other from a pair 
of derricks set up at the ends of the oppOSite canti
lever arm. The economy of this method in time and 
material is evident when we remember that, had the 
span been erected by overhang, its members would 
have had to be reinforced to take the erection strains, 
and special adjustments would have been necessary at 
the expansion joints. 

• •••• 

AMERICAN ME THODS FOR ENGLISH WORKMEN. 
There was recently published in the London Times 

a letter from the building manager of the Westing
house Man.ufacturing Company, dealing with the sub
ject of the amount of' work that can be got out of 
British workmen, which has attracted a great deal 
of attention in England, and has stirred up a con
troversy that has found its way to this side of the 
water. It seems that in the construction of the works 
of the Westinghouse Company at Manchester. England, 
British bricklayers were employed for laying the sev
eral millions of bricks required in the construction of 
the various shops. The contract was carried out under 
an American manager, who used the same methods 
that he employed in the erection of the Westinghouse 
factories at Pittsburg; and, according to the writer 
of the letter, the re!3ult has proved that it is possible 
to get as rapid work out of the English workmen as 
out of the American. Certain Proceedings of the 
Works Committee of the London County CounCil, 
recently publi�hed, have shown that the average Lon
don bricklayer considers that if he lays- 400 to 500 
bricks he has done' a fair day's work. The average 
number laid per day in Manchester is not very much 
higher; but under the system employed by Mr. Stewart 
it seems that the British workmen laid bricks at the 
rate of 1,800 a day, and that on the commoner class 
of work, for which iess care was required, they reached 
as high a figure as 2,250 bricks a day. This is taken 
to prove that the British workman can do as well as 
the American, whose average is about 2,000 bricks on 
good work. It is claimed that the result is the more 
striking because the question of the union does not 
appear to have entered into the problem at all, for 
Mr. Stewart employs unionists and is on very good 
terms with the union. It is claimed that the differ
-ence in the amoqnt of work done is due to the Amer
ican system of management, in which the employer 
and not the man is master and insists that every pos· 
sible labor-saving system and device shall be used. 

On the other hand, a reply has been sent to the 
Times from an English bri()klayer, with extensive ex
perience both in England and America, who says that 
the comparison is misleading, for the reason that the 
American bricks are - smaller and lighter than the 
British bricks. The brick used in this country is 
8 inches long by 4 inches deep and 2%, inches in thick
ness, and it takes, according to the writer, 1,170 to 
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equal in measurement 880 English J:;'ricks; further
more, he states that, working in America, bricklayers 
who have been paid a dollar a day more than the 
union rate have given satisfaction when they set from 
500 to 700 bricks a day, according to the quality of the 
work. This, on the other hand, is explained by a 
correspondent on this side of the water, who states 
that the lower rate quoted refers to the men who lay 
the fine facing pressed brick, which requires special 
skill and care. An English contemporary, comment
ing on the controversy, explains the discrepancy by 
saying that for t4e rougher class of work, of the kind 
for which the Westinghouse manager claims such a 
high record a day, it is customary in this country to 
use a much wetter mortar than is used in Great Britain, 
and this enables the bricklayer not only to spread his 
mortar more rapidly, but to' set the bricks with a 

Single tap of the trowel instead of having to hammer 
them down into place, as is necessary with the stiffer 
mortar used by the British workman. It is probable 
that the truth of the matter lies, as usual, somewhere 
between the two extremes. 

A COMPARISON OF WATER-TUBE BOILERS. 
A most interesting opportunity for comparison of 

the relative efficiency of various types of water-tube 
boilers will be afforded in connection with this year's 
shipbuilding programme of the British Admiralty, 
because of the determination of this body to install 
four different systems of water-tube boilers in the 
five new' armored cruisers which are to be built. These 
vessels, four of which will be constructed in private' 
yards, and the fifth by the government, are to be of 
something over 10,000 tons displacement, and are to 
be driven at a speed of 23 knots an hour by engines 
cf 22,000 horse power. As a result of the investiga
tions of the British Water-Tube Boiler CommiSSion, 
an'd the elaborate tests carried out by them on the 
"Minerva" and "Hyacinth," full accounts of which 
have been given from time to time in the SCIENTIFIC 

AMERICAN, the government has decided to test the 
Belleville, the Yarrow, the Diirr, the Niclausse, and 
the Babcock & Wilcox boilers under exactly similar 
conditions by putting twenty-two Yarrow boilers in 
one ship, twenty-five of the Diirr in another, thirty
four of the Niclausse in a third ship, and in the 
fourth and fifth twenty-five Babcock & Wilcox boilers. 
As several of the "County" class cruisers now under 
construction, which are practically of the same type, 
are to have the Belleville boiler, an excellent oppor
tunity is afforded for comparison. The steam pres
sure in the case of every ship will be the same, 250 
pounds to the square inch at the throttle vaLve. The 
greatest heating surface per unit of power is shown by 
the Yarrow boilers, in which it amounts to 3 square 
feet per indicated horse power. The lowest ratio is 
found in the Belleville, where it is 2.29 square feet. 
On the basis of horse power per square foot of grate 
surface, the Niclausse shows 12.2 indicated horse 
power, while the Yarrow boiler shows 20 horse power. 
In a comparison of indicated horse power per ton of 
weight, the Belleville boiler stands first, with 12.57; 
then follows the Yarrow with 12 horse power, while 
there is not much difference between the other three. 
The total weight of the installation of 22,000 horse 
power is 1,750 - tons for the Belleville, 1,832 tons for 
the Yarrow and 1,892 tons for the Niclausse, which 
is the heaviest of the five. In the case of the three 
new battleships of the "King Edward VII."  class, 
which are to be 16,350 tons displacement and are to 
have a speed of 18% knots with 18,000 horse power, 
Babcock & Wilcox boilers are to be adopted in two of 
the ships and a combination of three-fifths Babcock 
& Wilcox and two-fifths cylindrical boilers is to be 
installed on the third ship. In these vessels also it is 
possible to institute a comparison of the new water
tube types with the Belleville boilers, since the engines 
of the new ships will be very similar to those of the 
preceding battleship class of the "Duncan" type. The 
total weight of the Belleville boilers of the "Duncan" 
class is 1,580 tons; of the Babcock_& Wilcox 1,735 tons, 
and of the combined types 1,885 tons ; the indicated 
horse power per ton of machinery being 11.4 for the 
Belleville, 10.3 7  for the Babcock & Wilcox, and 9.5,± for 
the combination. 

. .. ' . 

FRENCH RAILWAY ENTERPRISE IN ABYSSINIA. 
In the report on the Somali Coast Protectorate, the 

British Consul at Zaila describes at great length the 
possibilities of developing trade with Abyssinia by the 
construction of railroads, and particularly the French 
enterprise in this direction. Until recent years Zaila 
was the chief port for the import and export of goods 
to and from Harrar. Harrar is the gateway of Abys

_sinia, -and the point from which that country communi
cates with the Somali coast. Notwithstanding the dis
advantages of Baila as a port, and the want of water 
near the- town, a thriving tr:j.de is done, all goods 
passing- between Zaila-· and Harrar by caravan. Zaila 
is an old Egyptian town, and remains unaltered. With 
the exception of a few unpretentious government build· 
In�s, British ownership has made no outward change. 
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The French government established a colony at Obok, 
and thence quite recently moved it to Jibouti, which a 
few years ago was a mere stretch of desert coast, 
but which, by the lavish expenditure of money, has 
now become an important town. It still grows, money 
is still forthcoming, and Jibouti looks to the future for 
its return. 

Zaila has for numberless years been the point of 
departure for caravans for Abyssinia. It occupies the 
same position as before. No caravans ever started 
from the site whereon the new town of. Jibouti now 
stands. In Zaila the British government has done 
nothing beyond watch over the caravan route and in
sure peaceful passage for all who use it. The old 
order of things continues under circumstances of im
proved security and a protection on which it is safe to 
rely. Eastern methods of transportation endure, but 
the British government protects it. 

Jibouti, on the other hand, is a port newly estab
lished for the development of western improvements. 
Modern enterprise has subscribed capital to construct 
a railroad from the coast and secure the trade WitiI 
Abyssinia. The enterprise is sound, but, like all under
takings in unknown countries, it has met with difficul
ties and delay. The country through which the line 
had to be made was waterless and studded with rocks. 
Want of funds frequently interrupted the progress of 
construction. Hostility on the part of the fierce So
mali tribes, who gave no' welcome to a substitute for 
the transport provided by the hire of their camels, was, 
perhaps, as great a source of trouble and loss as either 
of the others named. However, there is at present, in 
Jibouti, a large railway station of a size and impor
tance sufficient to represent the existence and estab
lishment of the most paying line in any country, and 
the rails have been excellently laid for 165 kilometers. 
The construction has now entered Abyssinian territory, 
where protection and control are beyond the hands 
of the French government. 

When the railway is completed, if it succeeds, a 
great boon will have been bestowed upon all those 
who trade with Abyssinia, since that country may 
be opened up; but Abyssinians do not appear to be 
greatly attracted by European products. Till now there 
has been little demand for aught save rifles, revolvers, 
and cotton goods, among the inhabitants of AbYSSinia. 
At present, however, there is a disposition on the part 
of merchants to make use of the railway. From the 
terminus now reached camels must be engaged and a 
caravan formed to continue the journey to Harrar. 
There are signs that this trial of the railway is pre
mature, and cases have occurred and continue to oc
cur, where goods dispatched from Zaila, though leaving 
subsequent to those sent by rail, have arrived in Har
rar first. However, this is a matter which the mer
chants will inevitably discover themselves. The Zaila 
route, though known to be slOW, is also known to be 
sure. For the present it must be expected that all 
traders will wish to try the railway, and a time of 
depression for Zaila is certainly near at hand. Then 
the caravans will depend on local trade, and that which 
is provided by a few conservative Arabs who prefer old 
ways to new. 

.. f .... 

THE EXPANSION OF WINTER FARMING. 
BY GBORGE E. W ALBH. 

The idea prevalent in some quarters that agriculture. 
has not kept abreast of modern industrial developments 
is so far from the actual truth that occasionally the 
public is surprised by reports which indicate a change 
and revolution in methods and results of a most phe
nomenal character. In nothing has our agriculture 
ehanged more decidedly in recent years, however, than 
in the seasons of production. Science has deliberately 
set at defiance all the laws which govern the seasons 
of growth, and in the conflict it has proved a great 
triumph for man. Winter farming has become in the 
past decade an industry more profitable and successful 
than ordinary summer gardening or farming. 

The demand for farm products in winter, when most 
of them are scarce and difficult to secure, has been 
res])onsible for the growth and expansion of winter 
farming. To-day this industry is of national impor
tance, and adds millions of dollars to the wealth of our 
country. Lands that were formerly considered almost 
worthless have attained through this industry con
siderable value, and farmers who were disappointed at 
the outlook of their profession have suddenly discov
ered new means of reaping financial rewards for their 
labor and genius. Instead of following in the old 
ruts in vogue fifty years ago, they have bra:nched out 
in entirely new lines to develop an Industry that 18 

as fascinating as it is profitable. 
Naturally one thinks first of truck gardening, either 

under glass in the North in winter or along the belt 
of Southern States, when this subject is broached; but 
winter farming is not by any means confined to even 
this field. Winter dairying has become in the °last 
five years one of the most profitable sources of farm
ing, and it is pursued by the most progressive dairy
men of the country with great success. By means of 
the silo, succulent food is stored away for winter feed-
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ing that produces almost as fine milk and cream as 
the June grass. The milk and cream in winter time 
are worth so much more than in summer that the 
dairymen find it profitable to provide good winter 
quarters for the best cows and to feed them with the 
best food. 

The poultry farmer has likewise changed his meth
ods, and by means of the incubator and brooder winter 
and spring broilers are produced to-day in enormous 
quantities for our tables. Winter poultry is to-day 
about the only product of the chicken farm that aotu
ally pays a good profit. The high prices obtained for 
spring chickens and broilers out of season have caused 
complete changes in this industry. Those who depend 
upon the eggs for their prOfits are endeavoring to in-

. duce the hens to change their season of laying, so that 
winter eggs will be had in abundance. Extensive ex
periments in winter feeding and winter breeding in 
glass-covered houses have produced results which en-

. courage the poultrymen to believe that eventually 
breeds of hens will in time be reared which will lay 
their eggs in winter instead of summer. At present 
the results obtained are not entirely satisfactory. 

Hothouse lambs have become important parts of our 
winter diet in recent years, and breeders have estab
lished enormous houses where these delicate animals 
can be reared and fattened through the coldest of our 
winter weather. The work is profitable, and the breed
ers are increasing the industry each' year. Hothouse 
lambs are delicacies out of season at .present, but in 
the future they may become an ordinary part of our 
regular winter diet. 

Hothouse fruits and vegetables multiply in quantity 
and quality every year. The industry is expanding so 
rapidly that the annual winter supplies of these deli
cacies are running up into thousands of tons. Around 
Boston there are several hundred acres of land covered 
with glass where fruits and vegetables are raised for 
the winter markets. Jersey and Long Island are also 
centers of thi s industry, and hundreds of acres are 
now under cultivation right through the winter. These 
hothouse products bring high prices all through the 
winter, and from two to four crops are raised an
nually on the same land. In the spring, when the 
weather grows warm, the glass sashes are removed, 
and the plants for the summer markets are raised 
as easily as if the land had not been producing all 
winter. When the cold autumn frosts come, the glass 
sashes protect the new crop that has been planted for 
the Christmas holiday seasons. Then when these 
winter products are harvested, seeds for an early spring 
crop are sown, and by the time Easter is here fresh 

. vegetables are again ready for picking. 
The truck products raised under glass in winter 

receive the most modern intensive culture. The soil 
is of the richest, well heated by steam pipes, mois
tened properly, and sometimes lit artificially at night 
time by arc lights. The electric light tends to stimu
late the growth of certain' vegetables, and the season 
of maturity is thus rapidly hastened. The profits 
from this business often run from 50 to 80 per 
cent on the investment, and during the rough winter 
weather when Southern truck cannot reach the mark
ets, prices for the vegetables raised under glass soar 
up to almost fabulous prices. Yet in spite of the 
great number of acres of land covered with glass and 
devoted to winter farming, the supply hardly keeps 
pace with the increasing demand, and there is ample 
o.pportunity for further expansion in this line. 

Winter gardening and farming in the southern belt 
of States where the climate is warm enough to pro
duce the products out of doors have spread with phe
n,omenal rapidity in recent years. Whole sections of 
States have been reclaimed by this industry, and land 
that was worth only a few dollars an acre ten years 
ago sells to-day for two or three hundred dollars an 
acre. Our whole system of living and diet has been 
transformed by this industry, and our winter season 
is supplied with fruits and vegetables almost as freely 
as the summer. 

The expansion of this form of winter farming has 
been due to the railroads and steamship companies 
operating lines along the coast or through the belt of 
States with climate and soil suitable to the business. 
The construction of refrigerator cars which would 
enable growers to ship their strawberries and toma
toes from Florida and Louisiana to New York or 
Boston in midwinter gave a great stimulus to the in
dustry. It is now possible to land the most perish
able fruits and vegetables in New York from the most 
distant gardens within seventy-two hours after pick
ing and in perfect condition. Each year the source of 
the supply is extended. It was first the Carolinas, 
Norfolk and Georgia which monopolized this industry. 
Then Florida entered the field, and finally the gardens 
spread along the Gulf and included those in the Mis
sissippi Valley. California made special efforts to 
ship her fruits and vegetables to Eastern markets in 
cars made for the purpose, and now Texas and even 
Mexico are entering the field with their peculiar farm 
products. There are some 60,000 refrigerator cars en
gaged in this traffic in the winter season, distributing 
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the fruits and vegetables of the tropical and semi
tropical gardens and farms to the large cities of the 
North, South, East and West. The best of these cars 
are scientific products of modern genius, and they 
carry their loads of fruits as carefully as a Pullman 
palace car transports its millionaire occupant. 

Strawberries from the Carolinas alone amount to 
some 12,000,000 quarts a year, while California pours 
across its borders some 193,000,000 .pounds of fresh 
fruits. New York city aione absorbs some 4,000,000 
packages of Southern vegetabl-es every winter. All 
told, the winter farming which suoolies the cities with 
their fruits and vegetables in the cold season repre
sents an industry mounting up into many millions of 
dollars. All this is pure gain for the farmers and 
land owners, who formerly made little or nothing 
from the soil which is now brought under contribution 
to feed us with a winter diet of fruits and vegetables. 
The creation and expansion of the industry represents 
wealth added to the country just as surely as if new 
gold mines had been discovered which yielded an· 
nually a dozen million dollars' worth of the precious 
metal. 

•• 11. 

SCIENCE NOTES. 
Prof. Charles Wilson has announced to the Royal 

Society a new determination of the temperature of 
the sun. His figures are 6,200 deg. C. (11,192 deg. F.) . 
It is stated that the absorption of the sun's atmos
phere probably makes this temperature equivalent to 
6,600 deg. C. at the surface. 

Tests made of aluminium bronze at the Zurich 
Polytechnic show that the specific gravity rises and 
falls as the percentage of aluminium is increased or 
decreased. For soft alloys the maximum strength 
was obtained with three and four-tenths per cent 
of aluminium, for hard alloys with one and four
tenths per cent of aluminium. The addition of silicon 
increased the specific gravity, but reduced the elas
ticity. Iron added was not observed to alter the char
acteristics of the alloy in any great degree. 

Near the River Ebrosowka, eastern Siberia, Dr. Herz 
states that he discovered a huge mammoth preserved 
in the ice. The animal had assumed a reclining posi
tion with its feet peculiarly bent beneath its body. Dr. 
Herz inferred that it had fallen down a declivity and 
had been instantly killed. Grass was found in the 
mouth of the animal, and "food in its stomach. Two 
thousand years elapsed since that last mouthful of 

grass was torn from the sad. The animal was coverell 
with a coat of rather thick, red-brown hair. 

The steamship "Afridi," which dropped anchor in 
New York Harbor on March 23, brought WIth her a 
collection of rare animals for the New York Zoological 
Gardens. Among them is a three-year-old hairy-eared 
rhinoceros, one of the only four known to be in cap
tivity; four bears from Korea and Japan; nine mon
keys of the red-faced Japanese breed; one fox, one 
raccoon, two silver badgers, one sand badger, one wild 
boar, two yellow martens, one lynx, two civet cats, 
four salamanders, two peacocks, and six parrots. A 
valuable orang-outang, three gibbon monkeys and a 

leopard died on the voyage. 
The British government has just completed the sur

vey of the English section of the Victoria Nyanza, in 
central Africa; for the establishment of a steamer 
service on the lake in connection with the Uganda 
Railway, which has recently been completed. The 
surveying has occupied thirteen months and wag 
carried out by two surveyors in two small Eteel 
boats. Every part of the British shore of the 
Nyanza was explored, aggregating over 2,200 
miles of coast line, mainland, and islands. The 
latter have been accurately charted for the first 
time, and in parts the maps of the lake shore have 
been altered from their existent phYSical condition. 
The lake is studded with a very large number of isl
ands of varying sizes, many of them densely popu
lated. The British portion of the lake is about 135 
miles from east to west, and about 90 from the north 
to the Anglo-German boundary, excluding the easte'rn 
gulf, 40 miles long, which has now been properly 
mapped. The lake is constantly subject to storms, 
which render it dangerous to navigation. Owing to 
this fact, and the smallness of the boats, it was not 
thought advisable to visit three small islands. which 
were visible far out in the lake, but with these ex
ceptions every island has been visited and mapped 
by' the expedition. During the journey the surveyors 
discovered several islands inhabited by savages. Even 
some of the tiniest rocky islets were found to be ten
anted by fishermen. Preparations are being made for 
the development of the lake traffic with the opening 
of the railway, and passengers leaving the train at 

'Port Florence, on the lake shore terminus of the rail
road, will step on board twin-screw steamers alongside 
the jetty, which will convey them to the different sta
tions. One of the steamers for this service has already 
left England, and should be on the lake by June. An
other steamer will follow. These vessels are each 175 
feet in length and draw 6 feet of water. 
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BROADSIDE LAUNCHINGS. 

BY WALDON FAWCETT. 

The launching sidewise of steel vessels of large 
d imensions is di stinctively an American prac
tice. The development of the idea in its appli· 
cation to vessels of considerable size has occurred 
on this side of the Atlantic, and indeed thi s  Is 

the only country where the plan i s followed to any 
considerable extent. Broadside launchings have al
ways been the rule at the shipyards on the Great 
Lakes, and of late years have been i ntroduced to some 
extent in shipbuilding plants on the Atlantic coast. 
The side launching i s  not claimed to have any advan
tage over the more common mode of getting a new 
hull into the water, but the adoption of the method 
has been dictated by limitations i n  the depth s  and 
areas of the waterways which has been available for 
launchings at the shipyards where this scheme has 
been employed. In other words, a vessel may by means 
of the broadside method be launched into a slip o r  

river s o  shallow 

and narrow that 
the reception of 
the hull would he 
practically impos
sible were it sought 
to slide the vessel 
into the water end
wise, as is the cus
tom at yards pos
sessed of a gener
ous e x t  e n t and 
depth of water. 

Scientific Americ&t\ 
to five parts of beef tallow. This proportion is varied 
considerably, however, owing to the condition of the 
weather, and after the mixture has been applied the 
ways are given a coating of lard oil .  The manner 
of wedging up the vessel and removing the blocking 
preparatory to launching do not differ materially from 
the practice in vogue at yards where the end-on method 
of launching is employed exclusively. 

There appears to b e  almost no limit to the size of 
vessel which may be successfully launched broadside. 
as several vessels, each approximately 500 feet in 
length, have been placed in the water in this manner. 
It is e ssential that both ends of a vessel shall start 
at exactly the same time and that the hull shall travel 
evenly down the ways, otherwise a very severe strain 
is imposed ; and inasmuch as the lake vessels are of 
great length and comparatively narrow beam, this 
might be attended by serious consequences. A ma
jority of the vessels whi c h  are set afloat on the Great 
Lakes, i n accordance with the practice outlined, are 
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100 feet in width and not exceeding 18 feet in depth. 
The launching plan as evolved at the Southern ship

yard presented some modifications of that followed at 
the shipbuilding establishments along the northern 
border of the country. For instance, instead of the 
ground ways ending at the water's edge, as they do in 
lake shipyards, the ground ways for the torpedo craft 
were carried down well under the water, and the boats 
were thus entirely water-borne before leaving the 
ways. I t  was claimed that this saved considerable 
strain on the hulls during launching. The ground ways, 
consisting of four groups of two each, the spacing 
between the members of each group being 15 feet, were 

fewer in number than would have been employed in 

launching a vessel of equal size on the Great Lakes. 
After the blocking had been removed, the vessel to 

be launched was held in place by four trigger ropes, 
and to start the hull on its journey to the water it 
was only necessary to sever these four ropes simulta
neously. The really unique feature in connection with 

the launchings at 

The w ays uti l
ized in a broadside 
launching are, of 
.;ourse, dissimilar 
ia many respects t o  
those employed i n  
t h e  ordinary end
on launches. In 
the first place, the 
ground ways for 

use in an endwise 
launch must neces
sarily exceed to 
some extent the ex
treme length of the 
vessel, whereas in 
the case of the side 
launch the ground
ways may not rep
re sent 5 per cent of 
the length of the 
vessel which trav
els over them. For 
a 500-foot vessel to 
be launched i n  the 
ordinary m a n  n e r 
ways 550 feet or 
600 feet in length 
might be necessary, 
whereas for launch
ing a 500-foot ves
s e l  b r o a d s i d e  
ground ways of 20 
or 25 feet ShOUld 
prove sufficient. 

SIDE LAUNCH OF TORPEDO-BOAT DESTROYER " DECATUR." 

Richmond is found 
in the methods em
ployed in gradually 

lowering two of the 
vessels distances of 
30 and 32 feet re
spectively to posi
tion s formerly oc
cupied by other 
vessels, in order 
that the launching 
process p r o  p e r  
might not present 
a necessity for so 
great a distance of 
travel to the water_ 
This w a s  accom
plished by means 
o f 8-ton s c r e w 

jacks, of which two 
were p rovided for 
each cradle. The 
positions of these 
jacks were so ar
ranged that 0 n e 
was alwa�s about 
a foot in advance 
of the other, and 
after one set of 
jacks had b e e  n 

backed down as far 
as possible the ves
sel was held in place 

by the other jacks, 
while those whose 
limit of immediate 
us e f u I n e s s had 
been reached were 
removed. A f t  e l' 
they had been re
placed at a point 
lower d o w  n the 
lowering operation 
was resumed until 
it became neces
sary to shift the 
other jacks, and gO 

The ground ways 
aTe u sually of yel
low pine, 12 by 12 
inches in size, and 
have an inclination 
o f approximately 
two inches to the 
foot. The plan fol
lowed in the ship
ya rds on the Great 
Lakes is to so gage 
these ground ways 
that the ends, care
fully rounded, will  

just reach the water's edge. The natural result is 
tllat it  is  necessary for the vesse l  being launched to 
literally drop from the end of these ways into the 
water. The vessel is certain to turn slightly on her 
bilge as she travels down the ways, and the impetus 
of the plunge from the ways adds to the force with 
which the great hull careens. Very frequently the ship 
would go over on her beam ends-"turn turtle" as the 
marine men say-were it not for the heavy checking 
lines which extend from shore to the stem and stern 
of the boat. The sudden impact of so large a craft 
in a shallow body of water causes the tidal-like wave 
which i s  raised by the vessel and which forms one of 
the picturesque features of a broadside launching. 

In the lake shipyard s the vessel s are built on level 
stocks, and the cradles on which the vessel rests, as 
well as the sliding ways o,n which it travels, are 
usually constructed of pine. For greasing the ways 
in order to facilitate the movement of the vessel there 
is employed a mixture consi sting of one part of grease 

SIDE LAUNCR OF STEAMSHIP " INDIANA." 

launched when not more than two-thirds completed, 
and before any portion of the machinery installation 
has been placed aboard ; but this ingenious method of 
launching has been successfully employed in the case 
o f  vessels with engines, boilers and every detai l of 
equipment complete, and which were ready to go into 
commission within a few hours after the launch. 

A s  has been stated, the broadside method of launch
ing has been employed in several shipyards on the 
Atlantic coast, notably at the plant of the William 
R. Trigg Company, at Richmond, Va., where the tor
pedo boats " Shubrick," "Stockton," and " T hornton" 
and the torpedo-boat destroyers " Dale" and " Decatur," 
all building for the United States government, were 
slipped into the water in this manner. The action of 
the Trigg Company in adopting the sidewise method 
of launching was prompted by the same necessity 
which impels such procedure on the Great Lakes, 
namely, lim itations of room for launching purposes. 

At Richmond it was necessary to launch into a canal 

on_ 

I n  some instance] 
d ifficulty has been 
e x p e r i e n c e d  in 
starting the ves
sels, and it has 
been necessary to 
use ram s ;  but this 
is exceptional, and 
there i s  practically 
no d a n  g el' that 
once the vessel has 
started it will, as 
is  sometimes the 

case in end-on launchings, become s o  firmly lodged at 
a point on the ways that a postponement of the launch 
is necessary. 

• • I • 

Tensile Stren:l:th of Bro nze. 

Prof. C.  Bach, of Stuttgart, has made an investi ga
tion of the effect of temperature upon the .tensile 
strength and ductility of bronze. When the temper
ature exceeds 400 deg. F. both of these important 
properties decreased astonishingly. The alloy experi
mented with consisted ot copper 91 per cent, zinc 1, 
per cent, tin 5 per cent. The reduction of strength 
and ductility at 400 deg. F. is about 6 per cent, but 
at 600 deg. F .  about 50 per cent. Since the alloy 
tested elongated but little, it may be considered safe 
for use in connection with steam at ordinary pressures_ 
For valve bodies, stuffing boxes and the like, or other 
parts coming in contact with highly superheated 
steam, the metal would probably be not fully trust
worthy. 
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THE IMPROVED SIMPLEX TYPEWRITER. 
In the SCIENTIFIC AMERICAN for March 31. 1900, we 

described a .cheap form of writing-machine, which was 
designed to place within the means of the tradesman 
whose correspondence did not warrant the purchase of 
an expensive machine, a typewriter that would do all 
that could be reasonably expected. That thousands 
of these machines are in use shows how quickly their 
merits have been recognized. Since the appearance 
of the article in question the makers have improved 
the construction in important particulars. 

The novel feature of the printing mechanism of 
the new machine is to be found in a shifting device of 
simple form, by means of which a speed can be ob
tained that overcomes the chief defect of 
the ordinary printing-wheel typewriter. 

The capital and small letters, placed 
side by side, are formed on an elastic rub
ber disk, A, which is designed to be acted 
upon by superposed keys carried on radial 
arms, B, constituting a printing wheel. 
As in the old typewriter. the proper key 
is swung into printing position automat
ically, insuring a good alinement. In de
vising the new Simplex, the inventors 
have been concerned chiefly with pro
ducing a device, the equivalent of the 
shift key on the standard typewriters, 
whereby the printing-wheel, after the 
proper letter has been located, is auto
matically given a slight additional move
ment in order that the upper or lower 
case letter may be printed. without any 
supplementary manipulation of the print-
ing wheel. 

The device in question includes a combined spacing 
and printing lever. which normally prints small let
ters by throwing a presser foot, D. down on the rubber 
disk. A, carrying the type. and which spaces. by means 
of a dog, engaging a rack. A shifting lever. F, con
nected with a slide, C, notched in its upper edge to re
ceive a depressed key. brings the upper case letters 

Fig. 2.-THE MECHANISM OF THE SWITCH. 

into printing position, the lever, F, being designed to 
engage a projection on the spacing and printing lever 
in order that shifting to upper case and printing may 
occur simultaneously. 

In printing a small letter, the finger is placed on 
the desired key. and with a lateral movement is swung 
into printing position, whereupon the spacing and 
printing lever is pressed down, and the small letter is 
printed by the presser foot, D. The act of depressing 
the lever causes the dog to engage a rack tooth and to 
push the carriage of the printing wheel forward one 
space. Hence printing and spacing are accomplished at 
one operation. 

For a capital letter the depression of the shifting 
lever will push the slide. C. Slightly to one side, caus
ing the slide to carry with it the depressed key, there
by slightly rotating 'the entire printing-wheel so that 
the capital letter on the rubber disk is shifted arountl. 
into printing position. The depression of the shifting 
lever also engages and operates the spacing and print
ing lever. Hence a single motion shifts. prints. and 
spaces. The slide. C. is returned by a coiled spring. 
thereby bringing the lower-case letters back into normal 
position. 

The improvements described increase the speed and 
double the capacity of '.be simple finger disk type
writer. and impart to the machine all the character· 
istics of the large standard machines. Its construc
tion gives capacity and strength in the most compact 
form, with a directness and ease of action that makes 
it serviceable and pleasing whether used in the busi
ness office, in the study, or when traveling. The manu· 
facturers and patentees are the Simplex Typewriter 
Company, of 644 First Avenue, New York city. 
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NIGHT SIGNAL FOR TROLLEY LINES. 
On suburban trolley lines. operating expediency 

makes it desirable that there should be some means of 
not only signaling the cars at night, but also of hav
ing a light at the stations while passengers are waiting. 

THE SHIFTING MECHANISM. 

THE 114l'ROVED SI14l'LEX TYl'EWRITER. 

Of course this can be and is done in many instances 
by having the conductor turn on the lights at dusl{ 
and permitting them to burn all night. This. however. 
is a matter of considerable expense for the mere item 
of the current consumed, and is a custom which can be 
followed only at the more frequently patronized sta
tions, where the travel is great enough to pay for the 
outlay, To overcome these objections and to make it 
possible to have the most insignificant station lighted 
during its occupancy by prospective passengers. a de
vice has been recently patented by Gwynne R. Painter. 
of Baltimore. Md,. whieh he calls an electro-mechanical 
switch, that is a switch operated by the passenger and 
electrically reset by the passing car. These signals 
are already in use on the line of the United Railway 
and Electric Company, of Baltimore. and have been 
found to be eminently successful. 

The process of giving the signal and lighting the sta
tion is such an easy one that the most Simple-minded 
person can follow it out. All that is necessary is 
to follow the directions displayed, and these are "To 
stop the car at night, push down handle." This gives 
the signal to the motorman and sheds a grateful ra
diance around the waiting passenger. Once the signal 
is set. it cannot be extinguished except by the car it· 
self. A little girl operating one of these signals is 
shown in Fig. 1. The switch. which is operated by the 
passenger. is incased in an iron box and is thoroughly 
insulated. It consists only of one magnet and an arma
ture. The circuit of the device is shown in Fig. 3. 

This magnet is 1 inch by 2 inches and wound with 
No. 26 wire, When it is in shunt with a 500-volt rail· 
way current passing through five 16 candle power 
lamps in series. as shown. there is only a difference of 
potential of 3 volts across its terminals. The short
circuiting device on the trolley which resets the 

Fig. 1.-8ETTlNG THE NIGHT SIGNAL FOR A 

TROLLEY CAR. 
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switch after it has served its purpose is shown in Fig. 
3. By reference to the wiring diagram (Fig. 3) it will 
be seen how the device operates. A wire from the trol
ley leads to one end of the magnet in the switch box. 
The other end is made fast to the frame and magnet 
core, It will now be seen that the circuit is broken 
until the armat.ure is raised and touches the core, and 
when this takes place the current will then pass through 
the armature to the cluster of lamps and thence to the 
ground, completing the circuit. At the same time it 
causes the magnet to hold the armature to itself. caus
ing the lights to stay lit. When the car arrives and 
the passenger has boarded it. the trolley wheel runs 
on this short-circuiting device, when the magnet will 

not hold the weight of the armature, and 
it drops back to its original position, 
thereby opening the circuit and putting 
out the lights. 

The drawing shows the contacts on the 
armature and magnet in the form of 
screws. so they can lJe renewed when they 
become injured from arcing. when the cir
cuit is broken. In practice this was found 
unnecessary. as the magnet acts as a 
"magnetic blowout." and there is hardly a 

perceptible arc. The trolley wire is not 
cut in placing this resetting device, nor 
has it any moving parts to get out of or
der; and since. as before stated, there is 
never more than a difference of 3 volts be· 
tween the two parts of the device, there is 
of course no danger from ice, rain, etc., 
depositing and causing any trouble or 
possible interruption. All the moving 
parts of the switch are reset by grav

ity, so that it is not likely to get out of order 
• •  I • 

Perlodlcab at t.hc British Museum. 

For some time past the question of providing accom
modation for 
th e ever-ill
creasing num
bers of news· 
papers which 
daily arrive at 
the Copyright 
Office of the 
B r i t i s  h Mu
seum, from all 
parts of the 
United King
dom and the 
Colonies. has 
been under the 
serious consid
eration of the 
a u t h o r i t i es. 
T h e  r o o m  
available at the 
Museum w a s  
practically ex
hausted f 0 u r 
or five years 
ago, and the 
difficulty final
ly became so Fig.3,-DIAGRAM SHOWING CIRCUITS 
acute that last OF SIGNAL, 
year it was de-
cided to discover some remedy. An arrangement 
has now been completed by which the trustees 
of the British Museum have acquired a site at 
Hendon, a suburb about five miles distant from 
the Museum itself. some five and a half acres in ex· 
tent, for the erection of a large building capable 01 
storing newspaper.; for many years to come. The total 
estimated cost. including site. is approximately $90,-
000. An idea of the rate of increase of the collection of 
newspapers, for which storage room is at present so 
urgently wanted. may be gathered from the fact that 
the number of papers published in the United King
dom alone received at the Museum in a year is 3.400, 
comprising 220.369 single numbers. while 226 sets 
containing 30.598 numbers of foreign and colonial 
newspapers are presented annually. and 75 sets con
taining 12 volumes and 15,140 numbers of current for
eign and colonial newspapers represent the papers pur
chased in a year. By the new arrangement. upon giv
ing two days' I!otice, any desired paper will be con
veyed from Hendon to the reading room at the British 
Museum. 

••••• 

Some interesting experiments in connection with the 
existence and nature of the microbes inhabiting the 
upper strata of the atmosphere. have been conducted by 
Dr. W. F. Hutchinson. of Cambridge. England. by 
means of a balloon. He took with him eight samples 
of glycerinated gelatine. which had been specially pre
pared. With these he secured specimens of the bacilli 
in the atmosphere above London, and these are now in 
course of cultivation and examination at his labora· 
tory at Cambridge. 



SOUTHERN PACIFIC NEW LINE ACROSS GREAT 

SALT LAKE. 
BY A.  W CLAPP. 

There never has been in the hi story of railroad engi
neering such a radical change i:l the alignment of a 
road as that inaugurated by the Southern Pacific from 
its present route to that by which it · wili cross the 
Great Salt Lake on a timber trestle. 

The present distance of the line from Ogden to Lu
cin is 145.5 miles. Much of this distanCe, is made by 
the line running about 50 miles north before turning 
around the north end of the lake. Over this route are 
many sharp curves and heavy grades. 

The new cut-off will run west from Ogden to the 
shores of the lake, crossing to Promontory Point on 
seven miles of trestle; then cross the peninsula for five 
miles and then across the main body of the lake to 
Strong's Knob on the west shore. The total length of 
this cutoff will be 104 miles, a saving of over 41.5 
miles. 

From the east shore over to the Promontory the lake 
is quite shallow, being not over eight feet deep. It is 
expected that this stretch will be filled in with earth 
and rock ballast, after the temporary bridge has been 
constructed ; but the deeper portion across the main 
arm of the lake will be bridged. The deepest water, 
about 30 feet, is encountered on this stretch, which 
will be on a tangent. Curves will be few and very 
light over the entire distance from Ogden to Lucin. 
The fall from Ogden to the east shore of the lake 
is 101.7 feet, and the rise from Strong's Knob to Lucin 
is 512 feet in 58 miles, thus admitting of a very easy 
grade. 

The most formidable task will be the �uilding of 
the trestle across the main body of the lake. As is 
well known, the first material found at the bottom 
of the lake is a layer of very fine sand from six to 
thirty inches in depth. Then comes a hard stratum of 
soda formation of from a foot to 18 inches 
in thickness, and after that alternate strata 
of sand and blue clay for an indefinite 
depth. 

The trestle will be built high enough 
to allow a rise in the waters of the lake. 
The low stage of water in the lake makes 
the present time a favorable one for the 
survey and construction of the new line. 
The experience at the Salt Lake bathing re
sort has been that the sand tends to accu
mulate around drfven piles. If the same 
experience is had with the piling of the 
trestle, the result will be a rapid shallow
ing of water along the same, giving an 
increased security for the route .as time 
progresses. 

In addition to the great saving in dis
tance, the construction of the line will 
bring the immense deposits of guano on the 
islands within easy reach of a market. 

Piling has already been ordered from 

• I 
;' '1  
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the leakage of gas. It is estimated that under the 
most unfavorable conditions the balloon would remain 
in the air at least 12 days. There are ample data in 
regard to the prevailing winds in the region, and all 
the Sahara explorers are in accord that the north
northeast winds blow over the central Sahara in an 
almost constant manner from October to April, with 
invariable fine weather. These winds would propel 
the balloon provided with its guide-rope at a mean 
speed of 12 miles an hour, and thus it would cover 
288 miles in 24 hours. If the balloon should become 
shipwrecked en route it would in any case have been 
seen by the nomads of the desert, and as its passage 
would be for them an extraordinary phenomenon the 
news would be quickly spread abroad and there would 
be no difficulty in forming an idea of the traject made 
by the balloon, and perhaps the wreck could be found, 
together with the registering instruments with which 
it would have been provided. 

... � . . . 

The Ventilatio n o f' L o ndon's Undergro und Railway. 

Ever since the opening of her first underground 
railway, in 1863, London has been confronted with 
the serious problem of tunnel ventilation. All sorts 
of plans have been tried, but the air is still far from 
satisfactory, and is a menace to health. The directors 
of the Central London Railway are now taking expert 
advice on the matter. The subject has, however, al
ready been thoroughly investigated by a Board of 
'l'rade committee which sat in 1897. After examining 
a large number of experts they came to the conclll
sion that the tunnel could be properly ventilated by 
the use of fans placed at intermediate points between 
the stations, but that the expense entailed would be 
great. According to the plan, shafts would have to be 
sunk midway between each two stations to act as out
lets for the air, the stations and their approaches 
acting as inlets. In order to properly diffuse the im-
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A WATER-TUBE LOCOMOTIVE 1I0ILER. 

As our readers are well aware, the SCIENTIFIC AlliER

ICAN has been a frequent advocate of the adoption 
of the water-tube boiler for the locomotive. In the 
first place, quite apart from any considerations of 
superior economy and lighter weight for a given 
power, there is a demand for this type in loco
motive service, due to the fact that with the pres
ent form of boiler we have about reached the maxi
mum size that can be accommodated by the load
ing gage on our railroads. Such boilers as those in 
use on the latest express engines of the New York 
Central Railroad, with 3,500 square feet of heating 
surface, and on the latest freight engines of the Santa 
Fe Railroad, with 4,800 square feet, could not be 
enlarged in diameter without lifting the sandbox and 
steam dome so high that they would be in danger of 
striking bridges and other superstructures. 

The water-tUbe boiler, however, not merely possesses 
greater steam-raising capacity for a given weight and 
size than the ordinary locomotive boiler, but when 
properly designed it is un questionably more econom
ical. The advocates of the standard locomotive boiler 
type would doubtless be prepared to dispute this, yet 
the latest evidence, . gathered from actual trials under 
ordinary working conditions on an English railroad , 
establishes the superiority of the water-tube type. The 
locomotive which we illustrate on our front page is 
a particularly interesting machine, for the reason that 
its boiler, though it conforms in general appearance 
to the standard, is of the true water-tube type, as will 
be readily seen from a study of the details. It was 
designed by Mr. D. Drummond, the Locomotive Super
intendent of the London and South-Western Railroad 
of England, who for some years now has been carry
ing on successful experiments in the use of water
tubes on a modified scale, placing them in the upper 
portion of the firebox. In his earlier boilers the water-

tubes were confined to this part of the 
boiler, and one of our illustrations shows 
the doors on the side of the firebox, made 
heavy enough to withstand the boiler pres
sure, by which the. nests of tubes are ex
posed . for cleaning or repa,irs. The good 
results obtained with these firebox water
tubes led Mr. Drummond to carry his prin
ciple considerably further, and build a 
locomotive entirely on the water-tube prin
ciple. The firebox contains forty trans
verse horizontal tubes. The place of the 
usual horizontal fire tubes in the barrel is 
taken by a single large cylindrical flue, 
which is traversed by 215 cross water-tubes 
arrangeu diagonally, as shown in the illus
tration. In order to give the proper 
amount of staying to the upper corners of 
the front end of the firebox, fire tubes of 
':he ordinary kind to the number of nine 
(Jll each side are run in from firebox to 
front tube plate. 

Texas, and arrangements for its reception 
made in the Ogden yards. Contracts have 

THE GREAT TRESTLE BRIDGE NOW BEING BUILT ACROSS SALT LAKE lIY 
WHICH THE SOUTHERN PACIFIC R.R. WILL SAVE 41%, MILES OF DISTANCE. 

The engine here shown was built 
specially to test the new principle. It 
is a small affair compared with the 

modern full-powered locomotives of the railroad, 
its total heating surface being only 736 square feet. 
In reply to our inquiry, Mr. Drummond writes us that 
he now has in service on the South-Western Railroad 
a hundred engines whose boilers are fitted with cross 
water-tubes in the firebox, and he writes that up to 
the pre'sent time no complaints whatever have come 
in, and that during the last two years no repairs have 
had to be made. The engines so fitted are much more 
economical in coal than those not fitted with the cross 
tubes in the firebox, and the success has been such 
that all of the engines of the South-Western Company 

been let, and work, which has already 
started at the Ogden end, will be rapidly pushed. The 
enterprise will call for an expenditure of about $800,-
000 per year for the next three years. 

. . . � .. 

Balloon Projects Cor the Sahara. 

One of the recent balloon projects advanced in 
l<�rance is that of crOSSing the Sahara, and M. Les 
Deburaux, a prominent aeronaut, has been giving 
considerable study to the question and thinks it quite 
practicable by his method of guide-rope, and that it 
would be possible to make the passage across the 
Sahara from Tunis to the Niger by utilizing the north
easterly winds which prevail in the region. The 
Count Castillpn de Saint-Victor, who was one of the 
party on the last Mediterranean trip, is convinced of 
the practicability of the scheme, and wishes to put 
it into execution. However, the expense of such an 
undertaking would be conSiderable, and a large balloon 
sufficient to carry four or five aeronauts would neces
sitate an outlay of $60,000. For this reason the pro
moters of the enterprise wish to make an experiment 
on a small scale and use a balloon which is not 
mounted by an aeronaut, but is arrang<3d on an auto
matic system. This experiment could be made for the 
comparatively small sum of $4,000. According to the 
project of M. Deburaux the balloon is prOVIded with 
an automatic apparatus for keeping it in equilibrium 
and also with an automatic ballast-discharger, and 
these two devices would serve to replace the aeronaut. 
The equilibrium is to be assured by a heavy ,UJ de-rope 
made of steel cable and weighing 1,100 poutlds for a 
balloon of 4,000 cubic yards. The automatic ballast
dischar�er is a water reservoir containing 5,300 pounds 
of water ballast and provided with a simple and solid 
arrangement by which if the balloon approaches with
in 150 fee� of the ground the tank will discharge 150 
pounds of ballast in half a minute. The balloon is  
to be provided also with an interior air-bag whiclii. 
will ,keep it always swelled out in shape in spite of 

pure air it would be necessary to carry the shaft::; as 
high as the neighboring buildings. The fans used 
would have to be large and open, so that they could 
be revolved slowly, and thus rapidly change the whole 
air in the tunnel without causing a strong draft. At 
the same tirr.e the disagreeable vibration caused by 
rapidly-moving machinery would be avoided, and the 
power expended would be reduced to a minimum. The 
fans proposed would change the air in the tunnel 
in about two and a half minutes, which is about the 
time it takes a train to pass between stations. Fresh 
air would thus be kept constantly flowing through 
each section of the tunnel at the rate of three miles 
an hour. This method was the cheapest of all pro
posed, the power of driving each fan by electric motors 
being conveniently available. 

The , Influence of M u sk Upon A nimals. 

Some very CUl ,OUS experiments have recently been 
carried out in the G8rman Zoological Gardens in order 
to ascertain the actual influence of music upon ani
mals. The instrument was the violin lind Herr Baker 
w as the performer. Of all the animals the puma was 
the most sensitive to the musical influence. His moods 
changed rapidl·y according to the nature of the melody, 
the animal frequently becoming very excited and 
nervous, "just like a Frenchman," as the report says. 

Leopards were entirely unconcerne.d, but the lions 
appeared to be afraid, although their cubs wanted to 
dance when the music became livelier. The hy
enas were very much terrified, but the monkeys

' 

were merely curious and interested. Wolves, on the 
other hand, were highly appreciative and seemed to 
beg for an encore. 

The experiments are to be continued and with a 

variety of inst. uments, in order to distinguish between 
the mental states which are actually produced by the 
music and those which are merely the result of an 
unusual experience. 

are now made with cross tubes. 
The engine here shown has been running for ovel' 

three months in competition with engines of the 
standard type, with flue tubes, giving a heating surface 
of 1,291 square fe8t, and the result shows that the 
little water-tube locomotive, with its small heating 
surface of 736 square feet, averages one pound of coal 
per mile less than the standard engines, although it 
is doing the same work. 

We must confess that this strikes us as a very re
markable result. Where the disparity in heating 
surface is so great the efficiency of the smaller heating 
surface is, we imagine, to be attributed to the fact 
that the retardation of the hot gases on their way 
from the firebox to the smoke box is very much greater 
with the system of cross water-tubes than with the 
ordinary straight fire tubes, and consequently they 
give up much more of their heat and escape at a lower 
temperature to the smokestack. 

" � . I .  

Th e ·Chemical Val ue o f  Ule B U lnan Bodyo 

An ingenious chemist has made the claim that the 
average human being is worth about $18 ,300 from the 
chemical standpoint. His calculations are based on 
the fact that the human body contains three pound s 
and thirteen ounces of calcium ; and calcium, just now, 
is worth $300 an ounce. 
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\&01:'1:'eeponi»ence. 
A. Market for Kerosene Engines. 

To the Editor of the SCIENTIFIC AMERICAN : 

The people of this country are boycotting all Ger
man manufacturers. They do not as yet import 
American goods, on account of high custom duties. 
One of the engine works here wishes to buy the right 
of manufacturing in this country an American kero
sene engine, for small trade, of 1 to 8 horse power. 
They would either purchase the patent of such machine 
for this country, or they would, if preferred, go into 
a partnership with an American manufacturer to build 
such engine here on royalty. 

Offers will be acceptable only for the best and 
latest improved kerosene engines. 

Any offers can be addressed directly to me and I 
shall mediate between the parties on both sides, on 
account of language. 

BATESLAW HORODYN SKI, Vice U. S. Consul. 
Warsaw, Poland, March 15, 19 02. 

. '  . . .  

A Letter froIll India. 

To the Editor of the SCIENTIFIC AMERICAN : 

I am extrem"ly obliged to you for your letter or 
November 23, 1901, and for the pretty calendar in
closed therein, and I must apologize to you for not 
having acknowledged them ere this. The calendar 
is a splendid work of art and has been admired by all 
to whom I showed it. 

The SCIENTIFIC AMERICAN supplies in India the much
needed want of a really scientific journal, and it is 
needless for me to add that it is read with the greatest 
interest by me and my several friends. I don't think 
we will ever give up subscribing to this paper, replete 
as it is every week with fresh and latest intelligence 
of progress made in the world of science and art. 

There are all sorts of things and latest works of 
art advertised in the advertising columns of the paper, 
but the difficulty for us I ndians is how to get them. 
I tried value payable parcel for something I wanted 
two years ago and remitted the money, but it was 
after eighteen months or more and a great deal of 
correspondence that I succeeded in obtaining it. 

I know the distance between us is nearly 9 ,000 miles, 
but I am sure the fertile brain of Americans can 
devise means by which the obtainment of what we 
want, whether in the shape of machinery, books or 
some such things, might be assured, the money being 
paid to a representative or representatives in Bombay 
or any other "'!tation in India. There are several 
American missionaries doing a lot of E:xcellent work 
among the Indians, and some of them might establish 
agencies with the United States. We cannot but ad
mire the self-imposed but noble task of the mission
aries. They are working among the lowest classes and 
have succeeded in elevating them t Jth morally and 
socially. DINSHAW D. KHAMBETTA. 

lubilu Cottage, Poona, India, February 22, 1902. 
• • • • • 

M u sical F l aIlles. 

To the Editor of the SCIENTIFIC AMERICAN : 

I have read Tyndall's and other explanations and 
theories as to the effect of , certain sounds on gas jets, 
but the said explanations do not appear to cover a 
case that we have here in the office of this estate. 
For testing purposes we have five attachments on 
one arm, the gas for all of which previously passes 
through a gas gage. One of the five attachments i s  
a Kern N o .  0 burner, which the manufacturer grades 
as burning 8 to 10 feet of gas per hour ; and when 
lighted gives say 15 candle power light ; but if I jingle 
or rattle my bunch of office keys, will increase the 
light to as much as double, so Zong as 1 keep on rat

tling the keys, and which may be done as much as 1 5  
o r  2 0  feet away and I;lehind a screen ; but the farther 
we are away from the gas jet the less effect the rat
tling of the keys has. There are other' noises which 
seem to have about the same effect, such as rattling 
stiffish writing paper. Sometimes the increase in light 
is only about 25 or more per cent, and there never is 
any , apparent tendency of the jet to sing or whistle, 
simp Zy an increase Of light. I ,cannot say whether 
any more gas is being used when keys are being rat
tled or not, but the whole apparatus is here and open 
to inspection by anyone interested in the subject. 

It appears to me that we do not yet thoroughly un
derstand the action of sound waves on gas jets ; anll 
without assuming to know anything about it myself" I 
believe that vibrations other than those of light have 
an effect on light vibrations. The reported invention 
of a form of "arc light" which will give off musical 
sounds performed considerable distances away may 
possibly be based on the same principles which appear 
to affect our Kern burner. 

The increase in light when keys are rattled is cer
tainly not caused by increased air circulation, as I 
carefully tried the experiment of waving fans and 
creating more or less air circulation, but without any 
effect whatever on the gas j et I mention. 

WILLIAM LITCHFIELD. 

Winnipeg, Man., March 13,  1902. 
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A u t o lno bIle N e ws. 

Two Frenchmen have found that if acetylene be dis
sol ved in acetone, the danger of explosion is very con
siderably decreased. Since 1896, Messrs. Claude and 
Hesse have been trying to �issolve acetylene in some 
liquid in order to obtain an accumulation of the gas 
in portable receivers at a pressure considerably be
low that required for liquefaction. As a result of 
many experiments acetone was the liquid finally se
lected as the solvent. 

An electric delivery wagon that has been in use for 
about a year now, is one of the important adjuncts to 
the new Congressional Library at Washington. By 
its use the Library is able to make two deliveries 
daily at any pOint within reasonable limits. The 
present vehicle, motorman, and four attendants are 
kept extremely busy every week day, and it would 
not be surprising if, before long, a second delivery 
wagon were found necessary. 

The Cocks Automobile Speed bill passed the N ew 
York Senate on March 6. The bill provides that a 

chauffeur who drives his vehicle. faster than 8 miles 
an hour within a city or village where local ordinances 
do not otherwise provide, and faster , than 20 miles an 
hour outside a city or village limit, or faster than 4 
miles, and in which it is anticipated, automoblists 
first offense not exceeding $50, and for the second 
offense not exceeding $50, or by imprisonment for a 
term of six months or both. 

Some ninety cabs and broughams and thirty delivery 
wagons belonging to the now defunct New England 
Electric Vehicle Transportation Co., of Boston, were 
purchased by New York gentlemen who, it is said, in
tend equipping them with gasoline motors in place of 
electric, and then putting them into service again. 
Should this feat actually be accomplished, it will be 
interesting to note how the transformed vehicles com
pare with their former selves in expense of operation 
an d up-keep, if the residents of asthetic Boston can 
stand the turning of their city into a miniature Paris 
-from an automobile point of view-long enough for 
results of this nature to be noted. 

The Paris-Vienna race is to be the great automobile 
event of the season, and the Automobile Club of 
France and the Austrian Club are now busily engaged 
in arranging the details of the race and receiving the 
applications. As in the Paris-Berlin, there will be two 
distinct classes, one for the regular speed race and 
the other a touring excursion in which the main points 
to be noted are the endurance and general good per
formance of the machines. The main regulations for 
both races have lately been issued. For the speed 
race, the automobiles will start so as to reach Vienna 
on the 29th of June. The total route, of which the 
details will be given later, will be divided into three 
or four stages. The automobiles will be arranged in 
five classes : motor bicycles, moto-cycles, voiturettes, 
light and heavy machines. At each stage will be 
placed a commission which will note the arrivals and 
departures. Some parts of the route, especially across 
cities and towns, will be "neutralized," that is will 
not be counted in the race proper, and the automobiles 
will be given a certain time to cross these places. In 
order to indicate the route to be followed a series of 
signals are to be placed at convenient intervals ; these 
,consist of an orange triangle with the point turned 
in the proper direction. A yellow flag indicates an 
obligatory stop, 'blue a slow-up for danger or in the 
case of crowded districts which are not neutralized ; 
these latter are placed 300 feet in advance. A white
and-blue flag means to go on again at full speed. After 
the race an exposition is to be held at Vienna, and 
all the machines which have made the run are to lJe 
on exhibition. The tourists' race is to be no less inter
esting. In this case the vehicle must ' be of a stand
ard type such as is built for sale, and must seat the 
passengers comfortably. The power of the motor is to 
be declared ; it must be in proportion to the class 
and weight of the vehicle. The machines are to carry 
in front a large sign bearing the inscription "Paris
Vienna," with the insignia of the clubs and the regu
la tion numbers. The excursion is to take place from 
the 1 7th to the 28th of June. The drivers will be 
furnished with a detailed guide indicating the route. 
Special attention is to be given this time to the proper 
conduct of the automobiles along the route and es
pecially in the crowded districts. The drivers are 
obliged to go at slow speed through towns and villages, 
not to frighten animals, and in general to take var
ious precautions to avoid accidents. At the ' ,control
ling stations the arrival and departure of e,ach vehicle 
will be officiaily registered. A diploma and a souvenir 
medal will be given to the owners of the success
ful machines, and there will probably be especial prizes 
given by associations or individuals for the best aU
around vehicles. The government of Bosnia-Herz�
govina has officially invited the tourists to visit that 
country after their arrival at Vienna. The invi tation 
has been accepted by the clubs, and this excursion will 
no doubt be one of the interesting features of the 
tour. 

Engineering Note ... 

A process has been introduced in France for mak
ing briquettes of garbage. The refuse of the abattoirs, 
fish markets, etc., straw, paper and the like is cut 
fine and mixed with tar and naphtha. The mass after 
being kneaded is dried and pressed into briquettes, 
which it is claimed will burn brightly, giving off a 
slight odor of gas, and engender heat slowly. 

News come from Germany that American coal is 
not looked upon with favor by housekeepers and con
sumers in general. The reas,on is to be found not in 
the poor quality of the coal, but in the lack of knowl
edge of the Germans. The coal is so hard, and the 
stoves so poorly constructed, that the condemnation 
is not to be wondered at. Despite these obstacles, 
Germany must now depend largely upon the United 
States for her supply of anthracite. Great Britain 
scarcely produces enough for her own consumption. 

Very large installations of a water purifying and 
so ftening system, known as the Desrumaux, are now 
being made on the Continent and in England, which sys
tem is said to involve the use of lime only. A railway 
installation aggregates one million gallons daily, or 
enough for a good-sized city, and is to be used for 
steam and household purposes as well. Water from 
ri'\'ers, canals and commercial waterways of all kinds 
is rendered bright, clear and potable, and is so entirely 
free from foreign matter in suspension or in solution 
that it is found to be excellent for deep-water ship
ping. 

The longest voyage on record under liquid fuel 
was recently completed by the steamship "M'urex." 
The course lay from Singapore, to Lonaon, via Cape 
Town, and covered a distance of 11,830 miles. The 
total consumption of liquid fuel for all purposes was 
from seventeen to eighteen and one-half tons per day , 
Had coal been used instead the consumption woul d  
have been from twenty-four t o  twenty-five tons of 
Welsh, or with Japanese from thirty to thirty-two 
tons daily. Aside from actual saving in cost, one 
must consider the economy in labor and the increase in 
the available cargo-carrying capacity. 

The writer of the series of articles on American 
engineering competition which appeared in the Lon
don Times in 1900, and which attracted world-wide 
attention, has written for that paper an account of the 
British Westinghouse Company's Works at Trafford 
Park, Manchester. As might be expected, the writer 
considers the erection of these works a veritable 
boon for British industry. The new works, in his 
opinion, will do much to redeem the lo st glory of 
England in the field of electrical engineering. The 
writer in the Times points out that the confidence 
reposed by American business men in the British en
gineering industry is shown by the fact that 'they 
are willing to wait until six per cent profit has been 
realized on the manufacturing operations before they 
receive any returns. At present only the buildings 
have been completed ; but the installation of machinery 
is progressing rapidly. 

Some eighteen months ago the British governmettt 
apPOinted a special committee to investigate the ex
plosive qualities of cordite for military and naval 
purposes. Cordite has been the British service explo
sive since 1889.  The committee was formed in re
sponse to the numerous complaints that had been 
received from South Africa regarding the extensive 
corrosion of the barrels of the guns, and the uncer
tainty of the explosive's detonation. The committee 
had for its chairman the disLinguished chemist Lord 
Rayfeigh, and among its members were Sir Andre,w 
Nobel, of the Armstrong works ; Sir William CrooMs, 
and Sir Roberts-Austen, a great authority on steel. 
The committee made an exhaustive inquiry as to the 
corrosive effect of cordite on guns" the immense cost 
entailed by repairs, and the difficulty of preserving 
the explosive in varying climates. The cordite used 
in the English army and navy consists largely of nitro
glycerine, although its exact composition is a secret 
maintained by the government. The results of the 
exhaustive investigations have been the emphatic con
demnation of cordite for service purposes. The com
mittee, however, recommended a new powerful explo
sive, which is to be adopted, and the most salient 
characteristics of which are t1l'::L it is immune from 
the disadvantages incidental to cordite. The exact 
nature of this new explosive is maintained a secret� 
and so highly is it valued that, contrary to usual 
custom, the committee's report upon cordite and the 
new explosive will never be published or issued in any 
form whatever. The government is also experiment
ing with a new smokeless and flameless. explos!'ve. 
The attainment of the latter will be an invaluable 
discovery, since it will then be impossible to locate 
the whereabouts of the gun firing such an explosive. 
This end can be achieved by obtaining such an excess 
of oxygen as will completely convert the carbon, not 
merely into carbon-monoxide.  but into carbon-dioxide, 
at once. The committee which has condemned cordite 
is to be constituted into a permanent body for the 
purposce of investigating the question of explosives. 



CAPSIZING OF THE FRENCH BARK " ASIE " 
BY L. C. SCHAFER. 

It is not an uncommon accident in the unloading of 
modern cargo vessels, whether steam or sailing, for 
the margin of stability to be brought down to the 
vanishing point, with the result that the ship capsizes. 
The best modern practice seeks to construct all vessels 
with such a metacentric height that the ship may be 
unloaded until she is absolutely empty without any 
danger of her capsizing. As a matter of fact, however, 
a large proportion of the vessels afloat require water 

ballast or solid ballast at all times, 
and, in unloading, care has to be 
taken not to render the vessel too 
light. 

The French bark "Asie," which is 
herewith pictured in a pretty badly 
wrecked condition, was supposed to 
have been constructed to stand with
out ballast; but on the last day of 
the year 1901, while she was moored 
at her dock at Portland, Ore., she 
started careening, and before any
thing could be done to save her, 
turned over on her broadside and 
assumed the position shown in the 
photograph. At the time of the dis
aster there were thirty-seven men in 
the hold, unloading the sand ballast. 
The crew of twenty-two men and 
three subordinate officers gained the 
dock uninjured. Of the eleven steve
dores employed on the boat, ten es
caped without injury, and one was 
caught under the sliding ballast. 

As the bark capsiz'\:)d the fore, 
main and mizzen masts struck the 
dock alongside of which she was 
moored, and were each broken in 
several places. The foremast was 
broken in three different places, the 
mainmast and mizzenmast in two places. All the 
yards were either torn loose or smashed, and only the 
jigger mast escaped. The bowsprit was also unshipped 
and thrown over to starboard, in the position shown 
in our engraving. The "Asie," is estimated to have 
sustained about $30,000 damage. She is a craft of 
2,059 tons register, and is a sister ship to the "Europe." 
In righting the vessel the hull was secured to the dock, 
and the masts and gear were cut away, when the 
vessel immediately righted. It will take about four 
months to put the vessel in shape for the homeward 
voyage. 

• � . I "  

AN OBJECT LESSON IN HEAVY ORDNAN CE. 
At the very completely-equipped Armory of the 

Thirteenth Regiment in Brooklyn, in addition to three 
full-sized models (and working models at that ) of 
heavy seacoast artillery, there is a stand of three 
large, full-sized model sections of the p ,incipal sea
coast guns, namely, 8-inch, 10-inch and 1 2-inch. The 
models are built of wood, and they 
are carefully lined and painted, so as 
to represent the appearance of sec
tions cut from actual built-up steel 
guns. They represent the breech 
half of the gun, from a few feet for
ward of the trunnion ring to the 
breech. They are represented with 
the breech-block closed and locked. 
The breech-plug is an exact model, 
and shows the mushroom head and 
the obturating material which serves, 
under the pressure of the powder, 
to completely seal the breech and 
prevent the rearward escape of 
gases. The powder chamber of each 
section is filled with bags, of the 
exact size and appearance of the 
actual powder bags, the sticks of 
smokeless powder being here replaced 
by short lengths of round wood, or
dinary broomsticks, in the case o. 
the larger guns, being cut up into 
lengths to serve the purp()se, 

The 8-inch gun fires a 300-pound 
shell with a charge of 75 pounds of 
smokeless powder, which, for the 
conve:J.ience of handling, is put up 
in two bags. The 10-inch gun flres 
a 575-pound shell with 145 pounds of 
powder, which is also put up in two bags. The shell 
for the 1 2-inch gun weighs 1,000 pounds, and the charge 
of 265 pounds of powder is put up in three separate 
bags: It will be noticed that the powder chamber is 
larger in diameter than the bore of the gun. Thus, 
the 8-inch gun has a diameter of 9.5 inches in the 
powder chamber, the 10-inch gun has a diameter of 
11 .8 inches, while the powder chamber of the 1 2-inch 
gun is 21!� inches larger in diameter than the bore. 

In loading the gun the breech-block is unscrewed 
and swung clear of the body ; _ the shell is then intra-
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duced into the powder chamber and thrust sharply 
forward until it brings up with its rotating band of 
copper jammi n �  tightly into the commencement of : h e  
rifling; that is, into the spiral grooves which extend 
through the bore of the gun and serve to give a twist 
to the projectile. The band is of somewhat larger 
diameter than the lands of the gun, and when the 
explosion of the powder takes place, the metal of the 
copper band enters the grooves, fills them entirely, 
and thus serves to prevent the escape of gases past 
the base of the shell. The rifling band consequently 

THE CAPSIZED BARK "  ASIE . " 

acts the double part of a gas check and a means of 
imparting the rotation. At the instant of firing the 
initial pressure in the power chamber rises to 1 6  
or 1 7  tons per square inch. A s  the shell moves down 
the bore, the powder pressure gradually falls; but it 
does not fall so rapidly as it did in the days of the 
old black powder, for the reason that the smokeless 
powder is what is known as "slow-burning," and keeps 
on giving off fresh gases to fill the increasing space 
behind the shell, thereby maintaining a higher average 
pressure on the base of the projectile and securing a 

higher velocity of the shell at the muzzle. 
• •  I • 

Firing Large Power Plant ... 

There are four power plants in New York city to
day whose engine capacity when completed will aggre
gate 400,000 horse power. These are unquestionably 
the largest central stations in the world, and they con
tain the latest improvements in machinery and meth
ods for generating and distributing power by elec-

Ali OBJECT LESSON IN HEAVY ORDNANCE. 
Models ot heavy coast-defense gnDs at the 13th Regiment Armory, Brooklyn. 

tricity. Not the least interesting feature in these sta
tions is the elaborate plant which has been installed 
for firing the boilers, bringing the coal to the fur
n aces and removing the ashes. The question sug
gests many interesting conditions. Imagine the Man
hattan plant, for instance, receiving its coal in trucks, 
run into the station in the old way, and dumped in 
front of the fire grates, and the ashes hauled away in 
railway trucks or push carts. That is the way this 
work was formerly done. The boiler room would 
have to be three or four times as large as at present, 
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and a stoker brigade of several hundred men would 
be required for hand-firing ; besides the labor and the 
dirt and confusion arising from loading the coal and 
ashes would be an important factor. By coal-handling 
and conveying machinery and mechanical stokers in 
these large plants, however, the problem is simplified ; 
the work is done by a comparatively small force, the 
boiler room is entirely free from coal, ashes, dirt and 
smoke, better results are obtained, more perfect com
bustion is secured, and the smoke which is due to im
proper firing is entirely eliminated. 

In the large power houses men
tioned, the mechanical equipments 
for handling fuel, feeding the fires, 
and removing the ashes have been de
veloped to the highest point of effi
ciency known to modern engineering_ 
For the Manhattan plant, now in 
course of construction, the coal is de
livered in barges at the dock, and un
loaded into bunkers above the boil
ers at the rate of 150 tons per hour, 
by means of a tower equipment with 
a 1 '\6-ton shovel, crushers and weigh
ing hoppers, and a bucket conveyor. 
Perhaps the most interesting feature 
of the problem is the provision that 
has been made for feeding the fires. 
Coal is brought from the great stor
age bunker under the roof, which has 
a capacity of 15,000 tons, to hoppers 
at the front of the boilers by means 
of chutes, and is then fed at a pre
viously determined rate to the in
clined grates by means of automatic 
machinery known as the Roney me
chanical stoker. It was estimated 
by the engineers for the Manhattan 
Company that at least 270 men would 
be required to fire their boilers by 
hand, whereas with the stokers a sav

ing in labor alone can be effected of over $ 400 per 
day. Another important advantage gained by adop
tion of this stoker is the fact that it will permit the 
use of hard or soft coal, either separately or mixed. 
For this no alteration is required in the arrangement 
or construction of the stokers, merely a different ad
justment of the feed and grate-actuating mechanism. 
The supply of coal fed to the furnace is regulated by 
the feed wheel, and the motion of the grate bars is 
adjusted by the position of the lock nuts, and these 
adjustments are easily made by any fireman. Prac
tically the same form of equipment has been adopted 
for all the large power stations that have been under
taken in New York of late years, and one of the great
est advantages, aside from economy and efficiency, is 
that enjoyed by the public in the elimination of the 
smoke nuisance. This is brought about by the fact 
that mechanical stoking, by providing first a sufficient 
air supply for the combustion of the volatile gases, 
secondly a constant high temperature, and thirdly a 

uniform supply of fuel, regulated as 
required, presents conditions closely 
resembling those in a large Argand 
burner. This is true both of the 
ease with which the fuel and air sup
ply are regulated, and in the smoke
less combustion of the hydrocarbons 
of the coal. 

It is proposed to introduce these 
devices at the St. Louis World's Fair, 
and this will work an important ad
vancement in standard steam plant 
practice over that of the Chicago 
Fair-probably one of the most im
portant power . station developments 
in the ten years intervening. It will 
be remembered that the Chicago 
World's Fair plant depended upon oil 
fuel, as the objections to the dirt and 
smoke and ashes from a power plant 
using coal were considered unsur
mountable. 

,. . .  

Gift t o  Harvard. 

From a friend of Prof. Pickering 
Harvard College has received a gift 
of $20,000 for the benefit of the col
lege observatory. The very urgent 
need of the observatory will be at 
once relieved by this gift. The 

building provided nine years ago for astronomical 

photographs has become inadequate. Prof. Pickering 

intends to expend about half of the fund in extending 

the present building, in order to provide for the stor

ing of the collection. The photographs furnish a 

history of the entire stellar universe for the last 

twelve years, and cannot be duplicated in any other 

observatory. They are of immense value in studying 

the past hi�tory of any part of the sky. The remainder 

of the fund will be expended as the needs of the 
observatory may demand. 
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INDICATING AND RECORDING THE TIDES. 
BY DAY ALLEN WILLEY. 

The system employed for predicting, recording and 
ind icating the fluctuations of the tide by the United 

. States government is  acknowledged by mariners to 

be more thoroughly developed and more accurate than 
· any adopted by other nations. It is  the result of 
experiments and inve stigations made by the Coast 
and Geodetic Survey, and consi sts of three different 
kinds of mechanism, the tide indicator, the tide re
corder and the tide predicting machine, the l a st to be 
described in a r.other article.  The indicators are di
'vided into two classes-one being in use at stations 

-directly on the harbor,  and the other installed at 
inland points which may be some d istanc e  from the 
locality where the ebb and flow o f  the water is being 
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noted. The inland indicator, as it may be termed, 

is connected with the seaboard o r  harbor indi cator 
by electric wires. For example, the apparatus at the 
Maritime Exchange in Philadelphia i s  a mile distant 

from the Delaware River, whose changes is  record s ;  
but such i s  the system employed that these changes 
could be noted in Chicago o r  across the continent as 
accurately. 

The harbor indi cator appears a s  a large semi circle 
painted white, and faces up the stream. The inner 
edge of the semi circle i s  divided into spaces by heavy 
black lines representing feet and half feet. The 
longer of these division lines are numbered by figures 
i n  black. A pointer, actuated by the rise and fall of 
the tide, turning about the center of th e  circle, sweeps 
along the inner edge of the graduations and indicates ,  

Fig. i.-Rear View of Self-Registering Tide Gage. 
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at any moment, the number of feet of water above or 
below the plane of reference ( mean low water ) to 
which soundings on the chart are reduced. The minus 
sign, shown near the left edge of the indi cator, indi
cates the number of feet below the plane of reference . 
An arrowhead, placed in the center of the disk, is 
made to point up while the tide i s  rising and down 
while it is  falling. A glance at the indicator will 
enable the navigator to tell the h eight of the tide, 
whether above o r  below mean low water, and whether 
i t  be rising or falling. The d ivision lines, figures, 
pointer, and arrowhead can readily b e  seen at the dis
tance of a mile with the aid of an ordinary marine 
glass. 

The electrical tide indicator having an inland con
nection consists of two parts-the apparatus shown 

Fig'. 2.-Front View of Tide Gage. 

Fig. 3. ·-Tide Indicator at Fort Hamilton, N. Y.  Fig. 4.-Rear View of  Transmitter, Showing Float and counterpoise Wel�ht. 

Fig. D.-Interior of Transmitter. Fig. G.-Receiving Instrument. 
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in Figs. 4 and 5, whereby the rise and fall of the 

water level is  utili zed to complete electrical circuits, 
which, in the second part ( Fig.  6 ) ,  through the 

intervention of electric magnets, communicate the mo
tion to the indicator arm and device, by which the 
required i nformation concerning the height and char
acter of the tide i s  displayed to the public. 

An arbor, A, behind the apparatus case, carries two 
bras s  drums, B and B'. From B the float, C, is sus

pended, and from B' the counterpoise, D. The same 
arbor in the interior of the case carries the six-toothed 
wheel, E. Above the ratchet wheel i s  placed a three

armed lever, movable about the center, a; the two hori
zontal arms carry the pins, b b " the vertical arm, G, 

engages the teeth of the ratchet wheel. The pins, b b, 
rest on the short arms of the levers,  H H'. Resting 
on the bottom of the apparatus case are two cast-i ron 
reservoirs, 1 1', containing mercury, which are equipped 
with the tubes, K K' and L L'. I n  the larger tubes, 
K K', two cylinders plunge, which are suspended from 
the outer ends of the arms of the levers, H H'; from 
the smaller tubes protrude the ends of the contact 
end s, M M'. 

I f  the level of the water is lowered, the float, 
descending, causes the wheel, E, to turn to the right, 
the lever, H, raising the cylinder slowly until the arm, 
C, trips, when the cylinder falls, compressing the air 
in the large tube, K, raising the surface of the mer
cury in the tube, L, and producing a brief contact with 
the rod, "liI, thereby completing for a short time the 
electric circuit which brings the second apparatus into 
action. I f  the water level ris�s, the counterpoise, D. 
makes the wheel, E, turn to the left,  and the mechan
ism on the right of Fig. 5 ,  operating in a similar man
ner through a second circuit and set of electro-magnets, 
produces opposite indications on the dial.  

The mechanism on the inland apparatu s is shown by 
Figs. 3 ,  4 and 5 .  On an arbor, U U ( Fig. 6 ) ,  which 
carrie s  the indicator arm, two pairs of wheels, N 0 
and N' 0', turn. Each pair i s  riveted on a common bar
rel. A rod, fixed in the middle of the arbor, U U, 
carries at one end a wheel,  R, which engages the 
wheels, N N', and at the other end a counterpoise. On 
the completion of the circuit in the apparatus at the 
ti dal station, if the current of the battery passes 
through the electro-magnet, m" the latter attracts the 
armature, a'. With the interruption of the current, a 

coil  spring draws back the armature lever and the 
pawl, k" makes the wheel, N" advance one tooth. If 
the current passes through the electro-magnet, m, it 
is the wheel, N, which turns one tooth . The wheels, 
N and N', are equipped with safety pawls, t t',  whicll 
permit of revolution only in one direction. When the 
wheel, N', advances one tooth, the wheel, R. and the 
arbor,  U U, with the indicator arm, T, turn in the 
same direction, while the wheels, N and 0, are held 
in repose by the pawl, t. I f  the current passes through 
the electro-magnet, rn. the wheel, N, turns backward 
one tooth and the indicator arm a space ind icating u 

change of water level of one-tenth of a foot, while the 
wheels, N' 0', remain unmoved. The di rection o f  the 
arrow in the center of the dial shows whether the 
water level is rising o r  falling. This indication i s  
secured by t h e  use of t w o  electro-magnet3 in series 
with m m' and a system of levers which control the 

position of the vanes which make the head of the 
arrow. 

The ti de gage o r  recorder is  the design of Mr. A. 
Stierle, o f  the Engineer Corps. With an ei ght-day 
marine clock is  connected, by a clutch, a light brass 
drum o r  cylinder, A, around which the recording 
sheets are laid, o r  over which the continuous paper 
passes, a s  one or the other respectiveiy i s  used. This 
cylinder revolves twice i n  twenty-four hours, o r  only 
once, if  so ordered, and is  provi ded upon its surface 
with two rows of needle points, each row ( of twelve 
point s )  being near one end of the cylinder, which 
puncture the paper and thus mark the time abscissas, 
either of two or four hours' duration. The cylinder 
can be lifted out of the frame after the clutch connect
ing it with the clock has been moved back. 

The variations of the water level are transmitted 
directly by a copper float at the end of a fine wire, 
E, fastened to the periphery of a grooved float wheel, 
F. This wheel is  exactly one foot in circumference, 
and has a projecting double fl ange in which are three 
cycloidal notches that extend to the bottom of the 
grooved rim. The rectilinear di stance between these 
notches is  four inches, and correspon ds with the dis
tance between small cross bars riveted upon the float 
band, E. The wheel, F, fits loosely upon the end of 
the screw, G, made of phosphor-bronze, but can be 
jammed with the nut,  H. The screw, G, itself sets 
loosely between the framework, and together with the 
wheel, F, revolves as the float rises or falls, and 
thereby causes the pencil holder, I. which with its 
threaded core embraces the screw, to move right or 
left at the rate of one inch for every foot the float 
ascends or descends with the rise o r  fall of the water 

level.  
On the rear of the frame a graduated rod, J, is 

placed, upon which is clamped the pencil holder, K. 
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for the so·called stat ionary pencil.  This pencil traces 
upon the recording sheet any assumed or established 
reference o r  base li:1es, usually the zero of a tide 
staff, from which the ordinates of a curve repre senting 
the water level can be readily measured. The copper 

float rises and falls with the water level in a square 
box, the interior clear area of which i s  about 1 V:!  
inches larger i n  width than the diameter o f  the float, 
its length being such as to reach about a foot below 
the lowest known water level of the locality and about 
six inches above the floor of the house in which the 
gage is set. The box is  closed on the lower end, a 

small opening n o t  over one-half inch in area being 

left in the center. One of the interior corners of the 
box is  divided from the rest by a thin strip of wood 
extending the full length of the box, forming thus a 
separate compartment, in which the counterweight 
attached to the band, D, moves up and down. 

The paper moves in the same direction as the hands 
of the driving clock and is d rawn along, as it were, by 
the needle points upon the cylinder, A .  This move
ment i s  materially assisted, but not accelerated, by a 

l i ght counterweight at the end of the cord, M, which 
i s  suspended from a sheave or pulley, N, fitted upon 
the axle of the wooden roller, C. The cord is fastened 
with one end to the hub of the sheave, IV, and IS 

coiled o r  wound upon the latter in such a manner that 
it must unwind a s  the paper rolls upon the roller, C. 
The weight, M: causes a slight tension in the paper 
between the roller and the cylin�r, A. a n d  thereby 
a ssists in laying the paper evenly and smoothly upon 
the roller, C. 

An attachment design
'
ed by Mr. F . M. Little i s used 

for more accurately keeping and marking the time. 

This " hour-break" attachment, as it i s  called,  consists 
of an additional and independent clock. On the back 
of the clock and attached to its minute shaft is an 
arm which at the end o r  beginning of each hour trips 
the trigger projecting from the break mechanism . 
This permits the crank, working in the slotted arm, to 
make one revolution. This slotted arm i s  fastened to 
the end of the lower rod, which is  the axis of the 
frame. Over the upper rod the hook from the pencil 
carrier hangs, but not in contact, and the pencil holder 
is pivoted in the pencil carrier so that the pencil can 
be rocked . The pencil i s  held i n  its normal position 
by a small spiral spring, one end being attached to the 
pencil holder and the other to the pencil carrier. At 
the end of every hour the time clock releases the 
trigger, and thus the break mechanism rocks the 
frame over which the pencil-holder hook hangs, caus
ing the pencil to move back and forth, thereby re
cording the hour exactly, regardless of what the rate 
o r  time of the driving clock may be. 

• • • •  

A u t O lll obile Raci ng;. 

Racing has proved itself to be of inestimable benefit 
to the development of the automobile industry. At 
various stage s and in different ways the racing 
chauffeur has been able to show the maker exactly 
what a certain construction will,  and will not, stand 
under a strain of varying speed s. Sometimes the 
scientifically deduced theories of the maker would 
work out in good shape, and someti mes they would 
not work at all.  

The chauffeur, ever ready to risk h i s  neck on the 

new design, would try out with reckless zeal experi
mental vehicles which ordinary riders would not dare 
to push to full speed. Mishaps occurred, of course, 
but they only seemed to sharpen his appetite for test
ing new machines and identifying

· 
himself with the 

latest type. 
The debt owed by maker and tourist to the racing 

chauffeur i s  similar in proportion to the credit due 
bicycle racing men for bringing the bicycle to its pres
ent marvelous basis of mechanical perfection. 

No speed performance in which man ever partook 
compares with that of the automobiw. It is much 
more fascinating than railroad locomotive speeding, 
and, as far as road racing is  concerned, useful in 
calling public attention to the scandalous state of 
our roads and highways. 

I n  order to give a correct idea of what has been 
accomplished in thi s country in automobile racing of 
various kinds we append the following tables, which 
present the carefully-revi sed authenti c times of ac
cepted road, track and straightaway automobile rec
ords. Many of them are world records. 

TRACK RECORDS. 

Gasoline Vehicles. 

Best Mile Performances. 
1 :  0 6  2-5-Winton, Detroit,  October 24,  1 9 0 1 .  
1 :  0 6  4-5-Fournier, Yonkers, October 10,  1 9 0 1 .  
1 : 1 2-Keene, Yonkers, November 1 ,  1 9 0 1 .  
1 :  1 3  2-5-Bostwick, Yonkers, October 1 0 ,  1 9 0 1 .  
1 :  1 6 34 -Vanderbilt, Provi dence, October 9 ,  1 9 0 1 .  

F r o m  1 to 24 Miles. 

1 mile, 1 :  0 6  4-5-Winton, Detroit, October 24,  1 9 0 1 ; 
2 miles, 2 : i3 4-5 ; 3 miles, 3 :  20 1-5 ; 4 miles, 4 :  27 1-5 ; 
5 miles, 5 :  33 4-5 ; 6 miles, 6 :  4 0 4-5 ; 7 miles, 7 :  4 7 1-5 ; 
8 miles, 8 :  5 4 3-5 ; 9 miles, 1 0 : 0 1 2-5 ; 10 miles, 1 1 : 0 9 .  
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1 1  miles, 1 4 : 0 2  :l-5-Bostwick, Yonkers, October 8 , .  
1901 ; 1 2  miles, 1 5 : 2 1 ; 1 3  miles,  1 6 : 3 8  4-5.  

14 ruiles, 1 7 : 5 5  3 -5-Fournier, Fort Erie, Septembe r '  
26,  1901 ; 1 5  miles, 1 9 : 1 0  4-5 ; 1 6  miles, 20 : 24 4-5 ; 1 7  
miles, 21 : 4 0  4-5 ; 1 8  miles, 2 2 : 5 6  4-5 ; 19 miles, 24 : 1 2  2-5 ; 
20 miles, 25 : 25 2-5 ; 21 milQs, 2 6 : 4 2 ; 22 miles, 27 : 5 7 ; 
23 miles, 29 : 1 2 ; 24 miles, 3 0 : 2lil 4-5 ; 25 miles, 3 1 : 44 1-5 . .  

5 0  miles, 1 :  1 7 : 5 0-Winton, Chicago, September, 
1 9 0 0 .  

Steam. Vehicles. 

1 mile, 1 :  2 2  1-5-H. L.  Hibbard, Joliet, Ill . ,  Octobe r ·  
1 9 ,  1 9 0 1 .  

2 miles, 4 : 1 6 2-5-W. L.  Hibbard, Guttenburg, Sep
tember 18, 1 9 0 0 .  

3 miles, 6 :  2 0-J. W. Howard, Newport, August 19, . 
1 9 0 0 .  

5 miles, 9 :  4 0  3-5-G. C .  Cannon, Providence, October · 
7, 1 9 0 1 .  

1 0  miles, 20 : 4 9 - S .  T .  Davis, Trenton, September 2 4 ,  
1 9 0 0 .  

Electri c  Vehicles.  

1 mile, 1 :  4 6-A . L. Riker, Guttenburg, August 1 8, .  
1 9 0 0 .  

5 miles, 1 0 : 44-A. L. Riker, Newport, September 6, 
1 9 0 0 .  

ROAD RECORD S .  

Gaso line Vehicles. 

25 miles, 1 :  06 : 4 2-Alexander Fisher, Long I sland, .  
A pril 14 ,  1900.  

4 0  miles,  1 :  3 3 : 3 2-E. B .  Shaw, Chicago·J oliet, Octo
ber 18, 1 9 0 1 .  

5 0  miles, 2 :  3 0 : 01-Alexander Fisher, Long I sland,. 
April 14 ,  1 9 0 0 .  

7 0 0  miles, 3 days 20 min.-A. T .  Winton, Cleveland 
to New York, November 1 to 4,  1 9 0 0 .  Actual running 
time, 3 8 %  hours. 

Steant Vehicles. 

2 5  miles, 5 8 : 13-S. T.  Davis, Jr. ,  Long I sland, April 
14, 1 9 0 0 ; 5 0  miles, 2 : 1 8 : 27 .  

Electric Vehicles. 

2 5  miles, 1 :  0 0 : 3 6-A . L.  Riker, Long I sland, April 
14,  1 9 0 0 ; 5 0  miles, 2 :  0 3 : 3 0 .  

:llOTOCYCLE TRACK BECOBD S .  

Motor Bicycle. 

1 mile, 1 :  1 2  2-5-A. Champion, Vailsburg, N. J., 
October 2 7 ,  1 9 0 1 ; 2 miles, 2 : 31 1-5 ; 3 miles, 3 : 4 7 2-5 ; 
4 miles, 5 : 0 5 1-5 ; 5 miles, 6 : 2 2 1-5 ; 10 miles, 1 2 : 4 7 1-5_  

Motor Tandem. 

1 mile, 1 :  1 8  1-5-Henshaw and Hedstrom, B·uffalo,. 
August 13, 1 9 0 1 ; 2 miles, 2 :  3 6 4·5 ; 3 miles, 3 :  5 8 1-5.  

4 miles, 5 :  20 3-5-Crookes-Scherer, Philadelphia, Sep
tember 1,  1900.  

5 miles, 6 :  44-Henshaw and Hedstrom, Buffalo, 
August 13, 1901 ; 6 miles, 8 :  0 4 4-5 ; 7 miles, 9 :  25 ; S· 
miles, 1 0 : 4 5 ;  9 miles, 1 2 : 0 5 ;  1 0  miles, 1 3 : 2 2 .  

1 1  miles, 1 6 : 23 2-5-Miller-Judge, Cleveland, May 
30, 1 9 0 0 ; 12 miles, 1 7 : 5 6 ; 1 3  miles, 1 9 : 2 7  2-25 ; 1 4  
miles, 20 : 27 ; 1 5  miles, 2 2 : 2 2  2-5. 

1 6  miles, 24 : 5 9  3-5-Mi ller-Judge, Baltimore, Md., 
September 7 ,  1 8 9 9 ; 17 miles, 2 6 : 3 5 2-5 ; 1 8  miles, 
27 : 08 2-5 ; 1 9  miles, 2 9 : 4 0 ; 20 miles, 3 1 : 1 0  3-5.  

21 miles, 3 3 : 25 1-5-Miller-Judge, Manhattan Beach, 
N . Y. ,  September 4,  1 8 9 9 ; 2 2  miles, 3 4 : 5 6 2-5 ; 23 miles, 
3 6 : 36.  

24 miles, 3 8 : 1 1  2-5-Miller-Judge, Baltimore, Md.,. 
September 22,  1 8 9 9 ; 25 miles, 3 9 : 46 1-5.  

Motor Tricycle. 

1 mile,  1 :  1 8  3-5-A. Champion, Chicago, September· 
25 ,  1 9 0 0 ; 5 miles, 6 :  49 1-5.  

1 0  miles,  13 : 3 7 1f2-Kenneth Skinner, Providence, R, 
I . ,  October 18,  1 9 01.  

4 4 %  miles,  1 hour-Kenneth Skinner, Providence,. 

R. I . ,  September 4, 1 9 0 1 ; 50 miles, 1 :  07 : 1 0 V� .  

ONE :lIILE STRAIGHTAWAY WORLD
'

S RECORD. 

Special road record made on the Ocean Boulevard,. 
Brooklyn, New York city, November 1 6 ,  1 9 0 1 .  

Gaso line. 

Henri Fournier . . . .  ... . . . . . . . . . . . . . . .  0 :  5 1  4-5 

Electric. 

A. L.  Riker . . . . . . . . . . . . . . . . . . . . . . . . .  1 : 03 

Steam. 

S .  T .  Davi � Jr . . . . . . . . . . . . . . . . . . . . . .  1 : 1 5 

--------- �  .. 4.�. __ ----------

N e,v Poe m s  by Sappbo. 

H. W. 

Dr. Schubert, of the Egyptian Section of the Royal' 

Museum, Berlin, claims to have discovered in the 

papyri recently added to the collection of the museum . 

several entirely unknown poems from the Fifth Bonk 

of Sappho. According to the German authority from 

which our information is  obtained the manU scflpt 

dates from the sixth or seventh century, and is not 

in very good condition. The discoverer has been able 

to decipher two of the poems, one of which describes 

the poetess of Mytilene comforting a departing pupil. 

Another i s  'addressed to a fo rmer pupil who had re

moved to Lydia. The poems are said to show new

metrical combinations. 
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SOMETHING ABOUT PELICANS. 
BY H. C. FREDERICK. 

A few years ago pelicans were quite common along 
t he ocean front at Santa Barbara, Cal. Habitues of the 
beach took great pleasure i n  w atching their slow, 
measured flight as they carefully scanned the water 
:fifteen to twenty-five feet beneath, for now and then 
there was a sudden folding of a pair of wings, a down
ward plunge with the speed of an arrow, head first, 
into the sea, the unerring marksman reappearing 
in a moment and fioating on the waves long enough 
to reveal a glimpse of a fish gliding down h i s  
capacious gullet, a n d  to shake t h e  water f r o m  his 
disheveled plumage. 

These interesting birds did not remain long 
after they became the target for so-called sports
men, and for some reason have never returned to 
any extent. 

The pelican seems to be a very good-disposi
tioned creature-large and awkward and amiable, 
like a young mastiff o r  baby elephant ; yet the 
following incident, so opposite to pelican nature, 
shows that he, too, is capable of manifesting de
cidedly opposite traits. 

At Goleta, near Santa Barbara, the terror
stricken cries of a nineteen-months' old child 

brought the frightened women of the family to 
the rescue. A huge pelican had attacked the little 
one, who had been playing in the chicken yard, 
and, with wings extended, was i n  angry pursuit, 
making vicious thrusts at the child's head. The 
great bird made no effort to escape, but pugnaciously 
stood its ground, even when the women returned after 
taking the baby to a place of safety, and fought until 

they succeeded in capturing it.  It measured eight 
feet from tip to tip. No explanation i s  offered for its 
strange misconduct, as i t  was not hurt in any way 
and there was no apparent reason for its unheard-of 
e scapade. 

A white pelican has for years been the pet of a 
fisherman's family at Santa Barbara. So remarkable 
is he for hi s intelligence that tourists go to see and 
photograph "Larco's pelican" as one of the Sights of 
the city. This one was captured inland, 
white pelicans preferring fresh w ater to 
salt. The eyes are surrounded by lemon

yellow and the pouch is orange colored. 

Ordinarily the pouch is so contracted that 
there is little that is noticeable about it 
until the mouth is opened ; and then only 
when he wishes to expand it for some pur
pose. The flexible frame suggests rattan, 
and the two sides remain parallel or bow 
out at the will of the owner, who adjusts 
it to any width occasion may require. The 
pouch itself, soft as undressed kid, is  thin 
and elastic and capable of great distention. 

Occasionally he makes _ a sound like the 
suppressed grunting of a pig. When he 
wishes to pick up a stick o r  other object 
the side o f  the head is turned down to the 
ground, so the object is grasped lengthwise 
instead of i n  the ordinary way. 

When he yawns-he is as fond of an after
dinner nap as any gourmand-the neck rests 

along the back and the bill upon it, like 
a collapsed letter S .  The upper mandible 
rises high in ai r, there is a flash of yellow 
a s  the pouch wi dens and rises like a big bubble, it 
vanishes as quickly and all is over. This remarkable 
appearance is caused by the pouch turning backward 
( or wrong side out ) over the neck and breast. 

Jim is a sociable fellow, and fondles frien d s  and 
strangers alike, when the latter will permit it, by 
taking their arm, hand o r  leg repeatedly between his 
mandibles. His grip is not strong, but there is a 
strong, sharp hook on the end of the beak that inspires 
caution. 

He manifests surpriSing aptitude in learning the 
little tricks taught him, and is generally willing to 
show off for company. At the call of his name he 
responds as readily as a dog, and is as ready to join 
in a frolic,  catching a ball with great dexterity. This 
i s  accomplished by extending the pouch to just the 
required width, so the ball is as easily held ag i f  caught 
in a shallow bag. 

A favorite trick i s  to stand motionless while the 
ball o r  a pebble is being balanced on his "nose," and 
then with a quick toss catch it in his mouth. 

The human traits o f  desire for approbation, and 
j ealousy, are displayed to a ludicrous degree, his friend 
and companion, the fox terrier, usually being the cause 
of these manifestations. Not infrequently he admin
isters a physical rebuke. In these encounter s  the 
pelican generally comes off victorious, the dog pru

dently retreating before the stabs of the long, sharp
hook-tipped bill. 

Otherwise the two live on the most amicable terms. 
The illustration shows them mounted on an old chair, 
the pelican scratching the dog's back-their favorite 
pastime. The satisfaction of the latter is evident from 

the expression of his face and from the way he leans 
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over toward the bird, one foot resting affectionately 
on the pelican' s foot. 

Repeated efforts have been made by the Larcos to 
domesticate the brown pelican, but while they become 

very tame they are a s  stupid as the white one is saga
cious, and can be taught nothing ; and after a time 

they fly away with the wild pelicans and are seen no 
more-except the last one.  For several years this 
one has left in the spring and returned i n  the fall, 

PliLICAN AND DOG. 

with occasional absences i n  the winter. His returns 
are so often followed by a change of weather that he 
has come to be known as "Larco's weather prophet," 
and the local papers duly announce his appearance as 
presaging a storm. This i s  accounted for by the as
sumption that fishing is poor during stormy weather, 
and the pelican knows there is plenty of fish at Larco's 
to be had for the asking. 

The last departure lasted seven months, and it was 
thought h e  had left permanently ; but a few days ago 

he alighted in the fisherman's yard, and was as much 
at home a s  ever, accepting the familiarities of strangers 

WHITE AND BROWN PELICAN S. 

as though he had been constantly associated with 
hu man beings. 

The white pelican has never regarded the brown 
one with favor, though the l atter i s  a s  friendly as the 
former will allow. The photograph o f  the two was 
taken just after the wanderer's return, and i s  quite a 
character study in its way. 

The brown pelican is smaller and less graceful than 
the white ( notwithstanding the contradictory evidence 
of the photograph ) .  The color is brownish gray, or 

grayish brown, and is called either color. The neck is 

PELICAN'S POUCH EXPANDED. 

white, head yellowish, pouch yellowish green with dull 
red at the throat, and the upper mandible with its 
large yellow hook has the appearance of having had 
a coat of bright red paint that has now become sadly 
weather-beaten. He makes a peculiar hi ssing sound 
and snaps his mandibles like castanets. 

• fo . . .. 

The Techni cal ChelDl stry School 01' Berlin. 

Technical education in Germany, as is well known, 
has been developed to a standard of excellence, 

far SUperior to that of any other of the great 
powers. The equipment is of the best ; the 
curriculum is most extensive in range ; the pro
fessors are the best procurable in the various 
subjects ; and every inducement is offered to the 
pupils to become thoroughly i ntimate with certain 

phases of industry. Probably the Berlin Technical 
High School is the leading in stitution of this 
character in Germany, but i t  i s  only typical of 

similar institutions distributed over the German 
Empire. 

At the Berlin school, in the chemical section 
alone there are six fully qualified p rofessors for 

the following branches of this science : Organic 
chemistry, inorganic chemistry, chemical technol
ogy, metallurgy, electro-chemistry, and photo
chemistry. 

Further, there are six lecturers for the follow
ing branches : Chemistry of foods, including an
alytical and bacteriological metho d s ;  agricultural
chemical technology ( sugar, beer, spirits, etc. ) ; 

Vegetable and animal fats, oils, etc.,  investigation of 
mineral oils and naphtha product s ;  deSigning of chem
ical works and plants ;  architectural chemical tech

nology ; physical chemistry, thermo-chemistry, etc. 

The comparatively new chair o f  photo-chemistry af
fords instruction in spectral analysis,  general pho
tography, photo-chemistry, photographiC optics, and 
the construction of photographic optical instruments. 

Finally twelve privat docents take the following 
branches :  Electrolytic metallurgy ; chemist ry of 
foods ; ceramic s  and mortar ; chemistry of the growth 
of plants ; investigation of oils, fats and naphtha, tech

nology of the proteines and albumino id s ;  re
petition of organic chemistry ; special chem
istry of cement, lime, mortar, plaster, etc. ; 

qualitative and quantitative analysi s ;  aniline 
dyes ; terpenes and camphors;  and modern 
synthetic drugs. 

The annual salarie s  of the qualified pro
fessors average $ 1 , 7 2 5 .  Various additions t o  
t h e  salari es m a y  be granted by t h e  Educa
tional Council for special services . and re

quirements ; up to the p resent date $ 2, 2 5 0  i s  
the highest salary ever paid t o  any profes
sor of chemistry. They receive further one
fourth o f  the fees paid by students for lec

tures in chemi stry, and $ 2 . 5 0  per term for 
every student occupied during the whole day 
in the chemical laboratories. These ad
ditions, however, must not exceed $ 7 5 0  per 
annum for professors, docents, and privat 
docents. The p rofessors, lecturers, and as
sistants are permitted-in so far as it does 
not interfere with their regular duties-to 
add to their incomes by private practical 

work and expert opinions. 
The salaries of the assistants average $ 4 0 0  

per annum ; those who h a v e  acted in t h i s  capacity for 
some time may rise to $ 6 0 0 .  All teachers being state 
offi cials, are entitled to pensions. 

In 1899 there were no fewer than 4 1  professors, 

lecturers, private lecturers and assi stants to 278 stu
dents, or about one instructor to seven instructed. 
The average annual expenditure for new apparatus, 
instruments, repairs, etc., amounts to $8 ,625.  

. ' . .  

Th e C u rre n t  Su pplenle n t .  

The front page article o f  the current SUPPLEMENT, 

No. 1 3 7 1 ,  is a handsomely illustrated description of 
the Charleston Exposition. Of technical interest is  
a paper on the Paris Automobile ShOW, illustrated 
with clear engravings. A succinct discussion of acety
lene generators will p robably be welcomed at a time 
when acetylene is gradually widening its field. E. 
Price-Edwards presents the first installment of an 
essay on sound signals, which is of parti cular value 
i n  its relation to foghorns. M. Flammarion describes 
the Persei des as only he can describe them . The 
discussion o f  the introduction of a universal language, 
begun some time ago in the SCm:'iTlFIC A MERICAN, i s  
continued.  The letters received show unusual appre
ciation of the possibilities as well a s  the difficulties 
of the use of such a language. 

• I . '  • 

An official statement recently published regarding 
the American locomotives purchased by the Bavarian 
state railroads declares that so far from being unsatis
factory, as various Continental papers have stated, 
the American. engines have proven themselves in many 

respects distinctly superior to those manufactured in 
Germany. 



THE FUTURE OF PHOTOGRAPHY : AN E ARLY 
PROPHECY BY ARAGO. 

At the present time almost everyone makes photo

graphs. Photography is a universal pastime, but it 
is  also a scienti fic process of marvelous power, and 
it can be said without exaggeration that it has trans
formed many of the sciences heretofore dependent 
upon observati on, and introduced into them an almost 
automatic precision otherwise impossible. This F rench 
di scovery, the artistic appli cations of which were at 
first the most prominent, now appears in its true light 
as one of the important achi evements of the last 
century, which has seen so many. This seems all the 
more true a s  one considers the great field open�d to 
it by the Roentgen rays, etc.,  and the extensive part 
that it still plays among things unexplained and Ul}

known. Scientifically the multitude of problems whi c h  
i t  a s k s  without answering offers to t h e  physicists of 
the future one of the most interesting domains to be 
explored-one of those where they will make, w ithout 

doubt, the most curious and deci sive observations on 
the inmost essen ce of matter and of force ; practically, 
we lack only photography in colors, in the development 
of which we are, at present, at the period correspond

ing to that of the daguerreotype in monochrome pho
tography. Under these conditions there is  considerable 

interest attached to the predictions made concerning 
photography at its beginning, some sixty years ago,  
by one of the most brilliant scientific spirits of the 
past century-the great Arago. 

The report of 1839,  an abstract of which we are about 
to give, i s . entitled "Report made to the Chamber 
of Deputies on the Daguerreotype, a process invented 
by M .  Daguerre for producing the images of nature 
obtained in the camera obscura." This scientific re
port was addre ssed to the Chamber, so that it would 
pass a law according a national recompense to Da
guerre. In this report, where Daguerre' s  p rocess was 
for the first time made public, Arago recalls at first 
the camera obscura, the i nventi on of the Neapolitan 
Giovanni Porta, and the desire aroused immediately 
i n  all those who had observed the reproduction of 
objects in this camera to see a means discovered o f  
perpetuating i t .  " I n  t h e  eyes of a l l , "  adds he, "this 
was a dream destined for a place among the extrava
gant conceptions of a Wilkins or a Cyrano de Bergerac. 
The d ream, nevertheless, has just been realized." 

Taking up then the history of the subject, he re
counts the first results obtained by Niepce i n  1 8 27 ,  
results that seemed adapted only "to t h e  photographic 
copying of engravings." Niepce, who, as we know, 
allowed light to act on the bitumen of Judea, was 
obliged to make sun-exposures ten o r  twelve hours. 
This rendered impossible the reproduction o f  even 
inanimate objects, as the shadows, in this interval of 
time, would pass from one side to the other. The 
daguerreotype, the principle of which it is useless to 
recall, but the two principal instruments of which we 
reproduce from the drawings of Arago, had just re
alized an enormou s progress. 

The apparatus consisted of the sensitizing and 
developing boxe s  shown in Figs. 1 and 2 respectively. 
The silvered copper plate was placed face downward 
on the supports, h h, Fig. 1 ,  and sensitized by fumes 
from pieces of iodine placed in the cup, e, which formed 
a coating of iodide of silver on it.  The exposure was 

then made and the plate developed by placing it in 
another box, Fig. 2, where it was exposed to the 
fumes of mercury at a temperature of 1 2 0  deg. to 1 3 0  
deg. F. T h e  mercury w a s  placed in t h e  bottom of 
the box,  P, and heated by the alcohol lamp, U. The 
development was watched through the window, S. 

The plate was afterward fixed in a hypo sulphite of 
soda solution. 

"The rapidity of the method," says Arago, "is per
haps what will most astonish the publi c.  In fact, 
scarcely ten or twelve minutes are needed in the dark 
days of winter to complete an exposure of a monument 
o r  a street scene. In summer, with bright sunlight, 
this time can be reduced one-half." What would he 
have said at the one one-hundredth of a second ex
posures of to-day ? But the remark that follows i s  of 
still greater interest at the present moment : "The 
making of a daguerreotype does not Include a single 
operation that cannot be learned by anybody. I t  does 

not require any knowledge of drawing or any manual 
dexterity. By conforming point by point to certain 
very simple d i rections there i s  no one who cannot suc
ceed as certainly as M. Daguerre himself." 

I n  the following note is also to be found a scientilic 
truth that i s  tru l y  remarkable : " People will per
haps have made thousan d s  o f  beautiful daguerreotype" 
before its mode of action will have been completely 
analyzed . "  Not thousands, but millions of photograph!> 
have already been made, and the essenti al principle of 
the process has not yet been determined, viz., the 
modification undergone by the iodide, the chloride, 
o r  the bromide of silver under the action of li ght-a 
modification that only becom es visible u n rl e r  the 
action of the developer. 

Arago thought immediately of the reproduction of 
monuments in foreig:l lands, of exact copies that the 

Scie�tific American 
Egyptian expedition could make of hillroglyphills after
ward d e stroyed. He indicates, along with Paul Dela· 

roche, the advantage that painters will have from 

photography ( an advantage which of all the primitive 
hopes is  the one the least realized, since it has brought 
us only those make-believe photo-chromos against 

which the true artists have reacted by impressionism ) ; 

Fig. 1 . -SENSITIZING THE DAGUERREOTYPE PLATE. 

he asks but two principal questions ( which make u s  
smile to-day ) -whether photographic methods will b e ·  
c o m e  common, a n d  whether they c a n  be applied t o  
portraiture. 

Replying to the first he remarks that the plate u serl 

by Daguerre is a trifle cumbersome, and that it might 
be p referable to have sensitive paper, as Daguerre 
had thought of at first. I n  connection with this, we 
know what have been the successive step s  surmounted 
in obtaining a proper support for the sensitive sur
face ; plates of copper coated with silver, waxed paper, 
glass, and, finally, celluloid film. The numerous de· 

fects of this last substance as it  is manufactured to·day, 
the constant failures that it occasions by its rapid 
decompOSition, by the difficulty of handling it, etc. 
and the fati gue that it  causes when developing it, 
make it  much to be hoped that some one will soon 
discover the photographic paper dreamed of at first 
by Daguerre. 

The price of daguerreotype plates is  equally curious 
to recall ; it  ranged from 6 0  to 8 0  cents per plate. 
Here, too, i s  another amusing passage : "They delude 
themselves-those who, but recently, when about to 
set out on a j ourney, declare they wish to make use 
of the diffe rent times when the stage is ascending hills 
to take pictures of the surrounding country. A person 
is no less deceived when, struck by the curious results 
obtained in reproducing pages and engravings from 
very old works, he dreams of the reproduction and 
multiplication of photographs by lithographic meth· 
ods." What would Arago have thought if he could 
have been transported into Switzerland in 1 9 0 1 ,  in 
the midst of the army of hand cameras, which operate 

Fig. 2. -DEVELOPING A DAGUERREOTYPE WITH 
MERCURY FUMES. 

even on trains in motion ( it is true that . the movement 
of Swiss trains i s  majestic ) ,  in the midst of misses 
and frauleins who send home souvenirs on postal cards 
illustrat.ed by photographs ? The following reflection, 

however, counteracts the d isappointment that this 
future causes him : " But it should be remembered that 

when observers apply a new instrument to the study of 
nature, what they , "pe to obtain is relatively small, 
compared to the succession of discoveries of which 
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it becomes the orlgm. For this reason it is on the 
unforeseen that one must especially count." 

As for portrait photography, this is what Arago said 

of it : "In general, we are scarcely disposed to admit 

that one will  ever be able to use the same instrument 

to make portraits. The problem contains, in fact, two 

p roblems apparently i rreconcilable. In order that the 

image may be obtained quickly, that is,  within the 

four or five minutes that the person posing must reo 

main immovable, it is necessary that this person sit 

in bright sunlight. But such a bright li ght causes 

the most impassive perwn to wink and squint i nvolun· 

tarily." And he then tells how Daguerre i n  some meas· 
ure got around thi s difficulty by interposing a blue 
screen. 

The scientific side of the question naturally appealed 
to Arago. He mentions immediately the possibility 
of maki ng photographs of the moon, of studying the 
rays of the spectrum, etc. ; but what he says about 
photography in colors is particularly interesting, since 
i n  that lies for us the problem of the future. 

"The question has been asked," he says, "whether 
we will ever be able to reproduce colors by the daguer· 
reotype. This problem will be solved the day 
some one discovers a substance that the red rays color 
red, the yellow rays yellow, the blue rays blue, etc. 

M. Niepce has already described effects of this nature 
where, in my opinion, the phenomenon of light inter· 
ference in thin films plays a certain r61e [this is the 
principle of the great d i scovery of M. L ippman] . Per· 
haps he has accomplished the same with red and violet 
as Seebeck obtai ned simultaneously on chloride of 
si lver, at two ends of the spectrum. M. Quetelet has 
just sent me a letter in which Sir John lierschel 

announces that his sensitive paper, after having been 
exposed to a very brilliant spectrum, showed all the 

prismatic colors with the exception of red. In the 
face of these facts it would be hazardous to affirm that 
the natural colors of objects will never be reproduced 
in the photographic image." 

We have with us to·day, sixty years after, the same 

problem. We can produce, by a prolonged exposure, 
veritable colored and fixed daguerreotypes, but the 
color can be seen only by holding them at a certain 
angle and the plates are not susceptible to the obtain· 
ing of multiple prints. This is  about the point to 
which photography had advanced in 1 8 3 9 .  Perhaps 
the next half century will give u s  real photography 
in colors ; that is,  the di rect and complete fixing of 
the colored image as it  is  seen on the ground glass 
of the camera.-La Nature. 

. .. 

Hydra u l i c  Plant at Vlzzol a, Italy. 

The hydraulic plant of Vizzola, which already dis· 
tributes more than 15,000 horse power for li ghting, 
traction and electrolytic industries is the most im· 
pOl'tant installation which has been made in I taly up 
to the preEent time. The abundant waters of the 
'ressin, from the point where ' it leaves the Lago Mag
giore to its confluence with the Po, were long used for 
i rrigation, but unti l recently no attempt had been 
made to utilize their fall, which 1 s  considerable, for 
the p roduction of light and power. A p roject had been 
set on foot a s  early as 1889 in connection with the 
Villoresi irrigation canal which provided for utilizing 
about 40,000 horse power, and in 1896 the Italian com· 
pany obtained an ·authorization from the government 
which would allow of the development of this project 
and give them a fall of 7 5  to 9 0  feet. In the winter 
of 1898 the work upon the hydraul ic installation was 
begun by the Lombard company and their great under· 
taking was brought to a succeSSful end after more than 
a year's work. The mechanical and electrical parts 
of the plant have also been well carried out.  The 
machinery building, wilich is  erected near Vizzola, con· 
tains a plant which will produce 23,000 horse power 
when working at full load. There are 1 0  generating 
groups, all alike, each being made up of a horizontal 
turbine directly connected to a dynamo ; each group 
has a capacity of 2 ,200 horse power. There are also 
a number of smaller turbine groups for use as ex
citers, etc. The large turbines have been built by an 
Italian firm, Riva, Monneret & Co.,  of Milan, and the 
electric outfit has been installed by the Schuckert com
pany. The triphase current leaves the station at a ten
sion of 1 1 , 0 0 0  volts, and is carried by 24 main feeders 
to the distribution circuits for lighting and power, 
which have a total developed length of 9 0  miles. 
These circuits supply all the neighboring region. Th� 
present distribution of energy from the Vizzola plan t 
has reached 1 5 , 0 0 0  horse power, and is continually on 
the increase. It is estimated that by using hydraul i c  
p o w e r  t h i s  plant makes a yearly saving of $ 5 00,000,  

A Mot h's K n i fe. 

The Entomologi st describes a peculi ar instrument 
by means of which the silk'producing moths of the 

Australian genus Anthenea cut their way out of their 
hard cocoons. The instrument " i s  a s1J.ort, hard, black, 
and eurved thorn, situated in the thick jOints at the 
base of the . forewings, one on each side. In a rubbed 
specimen the thorn is easily discernible ; but in a 
good one it 1s concealed among the dense scales." 
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RECENTLY PATENTED INVENTIONS. 
Electrical Apparatus. 

ELECTRIC LAMP.-W. MCCONNELL, Brook
lyn, N. Y. The lamp or torch is of  the class 
designed to be carried in the hand or pocket, 
and the Invention lies in a circuit-closer, by 
means of which an intermittent or flash light 

curing elastic tires to the rim of a wheel by 

bands. The invention consists essentially of 

a combined tension screw and worm gear. the 

latter acting as a nut to apply the requisite 

tension to the screw. The tension screw is 

curved approximately to the curvature of the 

wheel rim, and i� provided with a hook o r  other 

means of making detachable engagement with 
may be produced, or the 

.
circuit �e l d  c losed for 

one end of the holding-on band, the other end 
any desired length 

.
o f  tIme .

. 
? he lamp con;" 

of which is fixed. 
p rlses a body pOl·twn contammg an electrIc 
cell and a lamp in connection with one pole of W H E E L  FOR V E II I C L E S .-H. �DEN 

rue cell.  A spring-plate on the body has elec - BOROUGH, Snares brook, England. The mven

trical connection with the other pole of the 

I 
tion relates to woode� wheels of fie�d guns, 

I I  and is adapted to be engaged by a keeper. wagons o r  other vehIcles, and provIdes for 

��ate having connection with the lamp. readily tightening up the wheel when the 
fellies and spokes become loose. The wheel has 

llIecb a nlcal Devices. its rim coned in opposite directions on the 
external circumference. An outer encircling 

H. tire-band forms the tread of the wheel, and two MAItTIN and D. ORMAND, Riverside, Cal. Two 
opposed series of segmental wedges are 10-

patents have been granted to these inventors 
cated between the rim and the t i re-band, these 

for a machine of this kind. The inventions reo 
wedges being oppositely coned on their internal 

late to apparatus for making pipe of plastic 
circumference to correspond with the c i rcum

material, such as asphalt. I n  the first inven· 
ference of the wheel rim.  Transverse bolts are 

tion, the asphalt is fed into an annular revol-
adapted to draw the outwardly coned segments 

uble mold. Stamps working therein pack 
toward each other with a wedge-like action, so 

the material down, and trailers attached to the 
as to take up all slack. 

stamps keep them at the proper elevation with 

MACHINE FOR MAKING PIPE.-J. 

respect to the upper end of the pipe section. VE H I C L E  A'l"1'AC H M EN'1'.-W. P. LEE, 

The second machine is  designed for making �ai��a�r:!:�: ' 
an

T��t����:S;:t 
O:or

th:i�;������� 
continuous lengths of pipe, such piping being 

vehicles which will enable the wheels to run 
adapted particularly for use in conduits or 

in the beaten track, while the horse may travel 
trenches carrying electrical wire. The plastic 

at one side of the c enter of  the road in one of 
material is placed in a hopper and automatic· 

the tracks made by a double team of horses. 
ally pushed down into the throat of the ma-

'1'he thills are attached to the front axle at one 
chine. Upon starting the motor, the plastic 

side of the center. In order to compensate for 
material is pushed out from the throat around 

the non-uniform draft which this arrangements 
a core and within the rear part of the casing. 

truOlsmits to the axle, a compensating spring 
This forms a continuous piping, and as the 

is p rovided. 
piping sets o r  hardens, the action of a p lunger 
causes the entire machine to be pushed for· 
ward. 1lIiscellaneou s  I nve ntions. 

COAL·WAS H E R  AND ORE-CONCENTRA· 
STAMP PAD.-E. G.  WOODY, New York, 

TOR.-A. C. CAMPBELL, Asheville,  N. C.  A re- N. Y. With the usual form of stamping pad 
ciprocating motion and a percussive action is 

constructed of felt, at certain times, especially 
given to the pan to cause the separation of 

i n  warm weather, an unnecessary quantity of 
more dense stuff and the less dense stuff into 

ink rises to the surface, resulting in a blurred 
two principal layers. The top layer is floated 

and imperfect impression. I n  this pad a prac
away by the escaping water and is discharged 

tically uniform surfuee thkkness is at all times 
o ver the tail

· 
end of the pan into a sluice, 

maintained. The stamp pad consists of open 
while the lower layer or more dense stuff is 

grained wood impregnated with ink and having 
discharged at the head of the pan. 

a rough surfac e which serves to insure an even 
MACH I N E  FOR MAKI i\lG C O MPOUND PA- distribution of the ink. 

PER.-C. P. BROWX, Comstocks B ridge, Conn. 
The machine is designed for pasting together 
two webs of paper during the process of manu
facture, and comprises a p lurality of press 
rolls arranged in the form of a hollow square 
In which i s  located a paste roll for applying 
paste to one of the webs before they are pressed 
together. 

PROPEI,LER GEAR. - G. W. GARDINER, 
Philadelphia, Pa. The propel l e r  gear com· 
prises a frame arranged in a trunk formed in 
the vessel and lUlapted to be lowered below the 
bottom of the vessel. The invention is appli
cable to boats of all  kinds, and if appl ied to a 
centerboard vesse l ,  the trunk carrying the cen
terboard may be enlarged so as to receive also 
the propeller gear and one or more center
boards. 

ROCKER ATTAC HMENT F O R  SEWING· 
MACHINE TREADLES. -;- F. P. HARRIS, 
Greenville,  Ky. The physical exertion re
quired for operating the ordinary sewing-ma
chine treadle is greatly reduced by using the 
rocker attachment here desc ribed. A foot 
rocker is mounted on the treadle, being held 
thereto by springs which tend to keep it bal· 
anced. When pressure is brought to bear on 
the toe or heel of the rocker, the power must 
be conveyed to the treadle th rough these 
springs, thus giving an elastic motion free 
from any sudden strain. 

R A K I N  G D E  V I C E  FOR FURi\lACE 
GRAT E S .-J . C.  McDONALD and M .  BRENNAN, 
S idney, N .  Y. The device comprises a raking 
frame normally located under the grate and 
provided with spaced bars adapted to pass be· 
tween the grate bars. A crank shaft is con· 
nected to one end of the rocking frame, which 
gives the frame an up-and-down swinging and 
lengthwise-traveling motion between the grate 
bars. 

BED SPRI NG.-F. MOEHLE, Sheffield, Iowa. 
The object of the invention is to provide a bed
spring that may be readily adjusted to bed
steads of different sizes and may be quickly 
taken apart and packed in a small  spaee. The 
frame of the bed-spring comprises s ide rails of 
tubular metal threaded at their ends into cor
ner cast ings. The head and foot rails consist 
of  pairs of bars. Rollers o r  tubes are mounted 
on these bars. I f  it be desired to w iden the 
frame, it is  mflrely necessary to add short tube
sections. 'rhe springs eonsist of metal p l a tes 
which pass over the rollers at the head and 
foot of the frame, and whose ends underneath 
are connected one with another by helical 
springs. 

WAS H B O I L E R  ATTA C f BIENTS .-MARY 
C.  SONNEBOHN, Laporte, Ind. The device is de
signed for l ifting c lothes from a wash boiler, 
and is so arranged tha t upon l ifting the device 
it will  operate to squeeze a portion of t he wa
ter out of the c lothes, after which it may be 
suspended fmm an attaeillnent on the boiler 
to permit draining. 

CARPET STHE'l'CHER. - J .  WHIKEHART, 
Zanesv i l le ,  Ohio. The stretcher has a longi
tudinal member provided at one end with a 
metallic claw. Pivoted to the other end is a 
lever whieh rests at one end on the floor and 
has pivoted to its other end the s tretching 
lever. This lever has a handle and term inates 
at its lower end in a cross bar provided with 
teeth. By pressing down on the handle these 
teeth are caused to force the carpet toward 
the anchor claw. A ratchet bar holds all  the 
parts in the position they assume when the 
handle Is depressed. 

FENCE JACK.-I,. C .  KI,LLY and C .  E .  AM
SPACHER, Charlotte, Mich. The leading object 
of the invention is to provide improved details 
for a fenee jack which w i l l  keep the carrying 
wires of the fence taut and compensate for the 

Vehicles and Tbeir Accessories. general sho rtening of these wires when twisted 
WHEEL.-A. A. VEREL, Glasgow, Scotland. to retain up right pickets in spaced position 

The distinguishing feature of this wheel Is thereon. 
found in an outer rim held to the hub by GRADFlR.-J .  BAGLEY, Tacoma, Wash. The 
spokes passing through slots in an inner rim. apparatus is adapted for scra ping and hauling 
Tension and compression springs are applied earth in grading, and is also applicable in 
to the inner ends of the spokes, and interpose ditching and dredging. I t  has vertical side 
between them and the hub. plates rigidly connected together. A rear end 

TRUCK.-E. S .  PERKINS, Auburn, Logan plate extends between the side plates and i s  
county, K y .  The truck comprises a bed or curved around a horizontal axis pr�senting the 
platform provided with an opening, into and concave side to the front of the grader to form 
out of which a platform section is vertically a bucket. Blades are fastened al ong each edge 
movable. This section may be raised to re- of the bucket. 
ceive or deliver goods at different heights, this ARTI FI C IAL DENTTTRE .-A. F. COGSWELL, 
being desirable when the truck is used for bag· Crete, Neb. The Invention relates to artificial 
gage o r  freight in connection with railroads crowns for natura l roots of  teeth and provides 
or In commercial houses. metallic backing for the wearing surface of the 

WAGON GEAR.-J. AUSTIN, Pitkin, Colo. tooth, also, In connection with this backing, an 
The invention relates to mechanism for facll l- anchor post or stud. This stud extends through 
tatlng the starting movement of wagons or the crown tooth and is anchored in the canal in 
other veh icl�s.  It consists in a gear con· the root to which the crown is appl ied. The 
nected directlY with the team and ar ranged to metal lic  backing and the stud are separable 
act directly on the wheels so as to impart from the crown so that the latter can be eon· 
t urning movement thereto, after which the veniently ground to accurately fit upon the 
gear is automat ically thrown out of action, outer end of the root. 
and the vehicle is drawn in the usual manner. 

NOTE.-Copies of any of these patents will be 
M FlA N S  FOR S F- C U R I N G  E L A S T I C  T I R Fl S  furnished by Munn & Co. for ten cents each. TO WH E IDLS.-W. �'. WILLIAMS , London, Eng- I Please state the name of the patentee, title of 

!and. Improved means are emp loyed for se· I the invention, and date of this paper. 

Busintss and Ptrsonal Wants. INDEX OF INVENTIONS 
HEAD THIS COLUMN CAREFULIN.-You 

wili tind inquiri'cs for certain classes of articles 
numbered in consecutive order. If you manu· 
facture these g'oods write us at once " nd we will 
send you the name and address of the party desir· 
ing the mformation. In every ease it ios neces
sary to give the num ber of the inquiry. 

JU U N N  &; CO. 

Marine Iron Works. ChICago. Catalo�ue free. 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 

April I, 1 902, 
A N D  E A C H  B E A R I N G  T H A T  D A T E  
[See note at end of list about copies of these patentc. 

auII�?�\f.Y N o. 23'fO.-For manufacturers of malle-
Account device, manifolding, C. Ormsby . . . 696, 584 
Accumulator, De Roussy de Sales & Gueug-Motor Vehicles. Duryea Power Co., Reading, Pa. 

I n q uiry No . 2371. ·-For makers of laundry ma
cbillery. 

nOll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696, 496 
Acid ether of cinchona alkalOids, SUCCinic, 

H. Thron . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,609 
Adding and subtracting machine, W. A. Day 696, 4 ] 5  . •  C.  S." Metal Polish. Indianapolis. Samples free. Adding machine, C. H. Platt . . . . . . . . . . .  696,481 
Advertising 'vagon, J. Leightham . . . . . . . . . .  696,907 I n q u iry l'i o .  2372.-For manufacturers of match· 

making machinery. 
WATER WHEELS. Alcott & Co . . Mt. Holly, N. J. 

Air brake, pistons, holding tool, for, J. 
Korinek . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,453 Air compressor regulating device, Sergeant 

I nq u iry No. 2373.-For dealers ill asbestos paper. Amatga�:l��
it
�. 1: 'Ki�� ' : : : : : : : : : : : : : : : : : :  . ���:�g� 

Stove, range and heater castings. Atlantic !I'oundry, Apron fastener, storm, C. C. Laros . . . . . . . .  696, 574 
Phil l ipsburg, New J ersey. Ar

C�e;
on

.
s
.
t
�·:l:���r�

, 
. . ������:�' . .  �: . .  �' . .  ���1:�� 696, 838 

I n q u i l'Y N o. 2374.-For dealers in ascending bal- ArmaturE' coil, A. }1�. Batchelder . . . . . . . . . . . .  696 , 398 loons of large size. Assayer's furuucp, Lonergan & Calkins, 
\" ANTED.-Sole agency, Pacific coast, gOOd article. Ass;�'!f��

u
�Ul'�l'a·c·e·, · A: '0:  . C�iki�� ' : : : : : : : : : :  

Have capital. Box 856, Fre!no, Cal. Automobile, E .  J. Pennington . . . . . . . . • • . •  

J n Q u i t·y N o . �3" 5.-1for makers of cheap thin me· ±�i����n�' C���d��se��
u
��

n
� .

. 'p�l��i�gt�� : : :  

1 1 , 979 
696, 548 
696, 477 
696, 660 
696,478 tal which can be bent by the fingers. Badge and pencil holder, combined, J. A. 

FOR SALE.-A valuable patent for the right parties. Bag.l\I
aS:eO

l�eed· 't�g: . . . . . . . . . . . . . . . . . . . . . . .  696, 651 

Address Profit. Box 773, New York. Bag for l'empdial applications, F. C. Holmes 696, 441 
I n q u i r y  No. 2376.-:H'or a machine for pasting Baling machine, cotton, E. l\1otz . . . . . . . . . . 696, 743 

paper or pasteboard together. Baling press for cotton, etc. , IIarvt'y & " �erner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,432 Sawmill machinery and outfits manufactur�d by the Bailing prpss, roller, J. J. }1'aulknel' . . . . . . . 696,863 
Lane Mfg. Co . .  Box 13. Montpelier. Vt. �!Ning

S
�a�;l�e�a

�. I�A�.�W;g ��l.l � . . . . . . . . . .  . 
I n q u i ry N o .  23"7'.-For manufacturers or dealers Band fastellE'r, G. P. Rasck . . . . . . . . . . . . .  . in machines for lapidary work, slitting saws. table Japs, Battery plate separator, .r. K. Pumpelly . .  etc. Bearing, ball, B. D.  Ward . . . . . . . . . . . . . . .  . 
Rigs that Run. Hydrocarbon system. Write St. 

Louis Motor Carriage Co. , St. Lonis, Mo. 
I n q u iI'Y N o .  23'8. -ii'or dealers in lamps and cook� 

ing stoves using carbureted alcohol of 60 O. P., speCific gravity .818 to .8;1. 

Metal Stamping Co., Niagara Falls, N. Y .• cuts and 
forms Sheet, bar, rod, or wire any shape. 

I n q u i r y  No. 'l379.-For a planter for planting cot
ton seed. 

Beating C'ngin{', E. A. Jones . . . . . . . . . . . . . .  . 
Bed, intercollvertible couch, A. E. Kenney . .  Bedstpad , R.  E.  Claussen . . . . . . . . . . . . . . . .  . 
Bicycle gpar, I. W. Keithley . . . . . . . . . . . .  . 
Biscuits, etc . ,  apparatus for automatically 

coating, Raker & Carr . . . . . . . . . . . . . . . . . •  Boat, etc. , liip, C .  IiJ.  Baarsen . . . . . . . . . . . . •  Boiler fiup, detachahle, .r. }1\ Drake . . . . . . . •  Boiler fUl'nacp, steam, Peabody & Johnson . Bolt anchor, P. C. Palmer . . . . . . . .  696,586, 
Boring tool, J. Gray, Sr . . . . . . . . . . . . . . . . . .  . Bottlt's, etc. , stopper for, G. Koch . . . . . .  . 

696, 669 
6H6, 592 
(lfJ6, 489 
696, 777 
696,822 
696,449 
696, 858 
696,448 

696,536 
696, 621 
686,421 
696, 840 
696, 587 
696,902 
696, 571 
696, 813 Specialty salesman for late up�to·date inventions, etc. ���im"��II�k 1I:��j�sOt��; 

. H� . �\: . " �·a·hl;��.t : : : : 
Address A. W. Kirkpatrick, Greeneville, Tenn. 696,521 to 6U6, 52�, 696, 526 

lnq u i r v  No. �!J�O.-For parties making small Brake slack adjuster, raihvay, H. A. Wah-
steam turbines of ;) h .  p. and less. lert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Bridge gate, Ir. I. Pleck . . . . . . . . . . . . . . . . .  . 

Are you looking for anything in bent woodwork ? Broiler or toaster, E. B. Lydick . . . . . . . . . .  . 
Write Tucker Bicycle \Voodwork Co .• Urbana, Ohio. Brooch, A. Pollard . . . . . . . . . . . . . . . . . . . . . . 

Broom holde-r, H. Blome . . . . . . . . . . . . . . . .  . 
Inquiry N o .  2::181 .-}1'or a machine for placing Brush, J. M. Chambers . . . . . . . . . . . . . . . . . .  . stamps on letters. Brush, bath, 'V. A. McMechan . . . . . . . . . . .  . 
\VANTED--A fil m to se ' )  valuable patents to foreign ����:}�, mp�111���;g�I.��. I�f;�lar�� : : : : : : : : : : : :  

696,524 
696,589 
696, 876 
696,487 
696, 542 
696, 798 
696,470 
696,761 
696, 725 countries. on commission. Address Pat�nts. Box 773, Bueket and operating mechanism, clam 

New York. shell, F. E .  Hulett . . . . . . . . . . . . . . . . . . .  696,444 

I U fl u iry N o . �3�2 .-For parties to undertake the ������. cas��t'H�dr���r���e�
)
�;r"n'e'r: 

. . . . . . . . . .  696,439 

manufacture of all im proved thread-cutting die. Buttonhole machine, R. ",Y. Thomson . . . . . . 696,698 
We design and build speCial and automatic machinery Butt�g:ol� . �:

i
.
t��.

i��. �����l.l�, . .  �: . :'::
. 
�.���: 

for all purposes. r.!'h e  Amstutz-OBborn Company, Cleve- Button making machine, M. Garbeil . . . . . .  . land. Ohio. Button, separaUle t,·ousers, A. Luethi . . . .  . 
I n qu i ry N o . 23S3.-��or manufacturers of alumi- Cam 

B�:�\��
i
,
n
g-J��

r 
.
s
.
t
���). ��

l
� .  ������' . .  �' . .  �: nium  books. Camera, H. L. Silver . . . . . . . . . .  . ' . . . . . . . . .  . 

Cane and whip, combination, M. A. Allen . 
Car brakf', C. B. Ii'airchild . . . . . . . . . . . . . . .  . Oar, convertible railway, .T. A. Brill, 

696,699 
696,629 
696,908 

696,408 
696,600 
696, 705 
696,901 

Automobiles built to drawings and special work done 
promptly. The Garvin Machine Co. , 149 Variek, cor. 
Spring Streets, New York. 696,408, 696,409 

I II Q u i r y  N o .  23S4.-For machinery for coating Car door, gl'ain, Downs · & Draper . . . . . . . . . 696, 861 
blue·prlnt or other sensitive surface papers. g��, :o��Orl� :;ld 

G
br���!:h::an�' . i�; . ��'t�: 696, 741 

IDEAS lJEVELOPED.-]JeMiglling, draughting machine 
work for illventorR and others. Charles E. Hadley, 584 

Hudson Street., New York. 

matically controlling, J. H. Robertson. 696, 752 Carbluf'tf'r, Lane & Davenport . . . . . . . . . . . . .  696, 457 Carburf'ting device for explosive engines, 
�fcCormick & Miller . . . . . . . . . . . . . . . . . . 696,909 

l n q n i l'y No. �3S.').-For manufacturers of spring Carding machine, Hinchcliffe & Hall . . . . . . 696, 437 
motors. Cards, machine for copying patterns for jac· 

Factory room with power, steam. elevator, etc. ; good Cast2��,
al��·�1�ho�;Re

B
�����:

. 
T·. · "E: ',i.' ·Sc·h�ibl;�: light, also storage room. ChaB. F'. Kilburn, 84, 86. �8 Oa tampnial bandage, H. Bauer . . . . . . . . . . .  . 

Mechanic Street , Newark, N. J.  Chair attachmPllt, A. H. Hunting . . . . . . . .  . 
I n q ui r y  N o . �386.-For manufacturers of springs 6grl�le�O(��d }!!�'l\

i
i���or� ��

a
%�;;i� : : : : : : : : :  for bodies of automobiles and vehicles. Chuck, J. Hartness . . . . . . . . . . . . . . . . . . . . . 

W A�TED. - Partner to finance several inventions. 
Foreign and domestic patents to secure. Address 
Inventor, Box 81, Cygnet, Obio. 

I n q u i r y  N o. 23�7'.-For dealers in granite-steel 
aud tin cooking utenSIls. 

�"OR SALB.-'l'o party direct, for cash. patent 608,925 

on folding umbrellas. No selling agencies need answer. 
M. R. Studams, Bridgeton, N. J. 

Chuck, punch, H. O 'Brien . . . . . . . . . . . . . . .  . 
Chute, V. R. Johnsoll . . . . . . . . . . . . . . . . . . .  . 
Cigar moistener and price and brand ticket, S. Strauss . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cigar packing machine, J. G. GabeL . . . . . .  . Clamp for washbowls, etc. , E. S. Duffy . .  
Clamping "Tench, R. A. Bnml . . . . . . . . . . .  . 
COC]i adjuster for ail' brakes, angle, "'''". S. 

De Calnp . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cock, Rpl'ing compresRioll, E. G. Hedges . . .  . 
Coffin protector, Black & Bunker . . . . . . . . .  . 

696,708 
696, 499 
696, 538 
696, 680 
696, 674 
696, 724 
696,634 
696,745 
696,683 

696, 512 
696,868 
696, 422 
696, 405 

696, 803 
696,434 
696, 707 

I n q u i r y  N o .  'l3SS.-For dealers in uncured sheet Coin , freed apparatus for sale of stamps, 
rubber of different thicknesse� and degrees of softness. t ickt'ts, {'tc. , K .  Uchermann . . . .  _ . . . . .  696, 6 1 1  

Collapsible box, H. B. Kinsey . _ . . . . . . . . . . . . 696,451 
Comhilled or laminated material, J. T. John-Manufacturers of patent articles, dieS. stamping 

tools. l ight machinery. Quadriga ,Manufacturing Com
pany. 18 South Calla I Street. Chicago. 

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . .  696, 507 Commntator, Priest & Schermerhorn . . . . . .  696,488 
Commutator trimming apparatus, J. Phil· 

I n q u iry N o .  23S9.-For manufacturers of mortar
mixing machine::;. 

lips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,479 Composing machines, differential letter 
Patents developed tllld mnnufacturcd, dIes, special 

tools. metal stamping and screw machine work. Metal 
Novelty 'Vorks Co., 43-47 S. Canal St., Chicago. 

spacE" register for, G. A. Goodson . . . . . .  696,732 Concf>ntrator, 'V. H. Sullivan . . . . . . . . . . . . . 696, 9 ] 3  
Conduit for underground conductors, F. 

Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 696, 737 

I n q u i ry N o . �390.-For a portable machine for COll(���\ ��
t
.
l
�� . .  ���' . .  �����·

i
.
o
.
r
: . .  �' . . �' . .  �.

o
.
s
� 696, 710 extracting hemp tiber from the hemp plant. Conduit outlet boxes, making, W. F. Bos-

ELF;CTHIC DRY BATTERY.-Manufacturers submit sf'rt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Connecting devicf', J. R. Carter . . . . . . . . . .  . free samples with casting qualities. Quote prices for 

quantities. Darling Motor Company, Chicora, Pa. 
I n Q u h'Y N o .  �391 .-For machinery for making sticky fly paper. 
1'he celebrated " Hornsby·Akroyd " Patent Safety Oil 

fI�ngine is built by the De La Verg-ne Refrigerating Ma
chine Company. F00t of East 138th Street, New York. 

Conveyor, pneumatic, J. M. Akers . . . . . . . . .  . 
Cork extractor" A. Baumgarten . . . . . . . . .  . Corset, P. J. Menahan . . . . . . . . . . . . . . . . .  . 
Counter guard wall telescoping Wicket, R. 

B. Bro\\-ne . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Culm drier and sf'parator, J. W. Perry . . . .  . 
Cultivator, .1. rr. Bender . . . . . . . . . . . . . . .  . 
CurbstonE', J. E. Bedell . . . . . . . . . . . . . . . . .  . 
Curtain fixture, W. H. Bongart . . . . . . . . .  . 

I n fl u h·y N o .  '..!392.-Ii�or manufacturers of double- Curtain pole, J. Assel . . . . . . . . . . . . . . . . . . . .  . braid asbestos wire. Cutter head, N. Bly . . . . . . . . . . . . . . . . . . . . .  . 
'rhe best book for electricians and begInnerS in elec- g��f�} �1���,;:�

I
�i�;till�

i
t1f��I� G�

e
���

e
�e�'f�i : : t ricity is " Experimental SCienc('." by Geo. M. Hopkins. l)pntal engine wall hracke-t, A. 'V. Browne . 

By mail . $4. Munn & Co .• pnbl i5lhe �s. 361 Broadw:ty. N. Y .  Dental lathE', J . .T. Brown . . . . . . . . . . . . . . . . . . 

696,709 
696, 549 
696,531 
696,:199 
696, 465 

696,546 
696,841 
696,623 
6D6,792 
696,404 
696, 5:)4 
694, 794 
696, 774 
696, 772 
696,545 
696, 7 1 3  
696,652 Inquiry No. 2Sn3.-For pHrties to spin asbestos in E��it;t�s,

o����r:rtus
A

fO�'P�J��\�:
n
�elf:�t,' 'Ii: sheet form. Mackintosh . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,877 Detachable coupling, H. M. Sturgis . . . . . . . .  696,51 � 'Vanted-Revolutionary Documents. Autograph Let. 

ters, Journals. Prints , Washington Portraits, Early 
American Illustrated Magazines. Correspondence Soli
cited. Address C. A .  M. Box 773, New York. 

Dish washer, I .  Ervin . . . . . . . . . . . . . . . . . . . 696, 550 DiSintegrating machine, A. A. Dickson . . . . .  696, 62R Dividing apparatus, J. Guilmartin . . . . . . . . . 696, !l60 Door check, liquid, H. G. Voight . . . . . . . . . . 696, 770 Dough, etc . ,  machIne for mixing and knf'ad-
I n q u i ry No. 'l394.-For machinery for wenving ing, J . Lpe . . . . . . . . . . . . . . . . . . . . . . . . . . .  696, fi7El 

or knitting e lastic patches for stocking-so also under- Draft equalizer, J. D. Ingram . . . . . . . . . . . . 696, 6"11 wear. Draftman' s  instrnment, E. C.  LOE'tschE'r . . . 696,828 PATEYT FOR SALE ON ROYALTY.-Domestic cre- Dredging, splf·loading bucket for, J. A. 
mator for household garbage. }1..;tfective. odorless, Mumford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 696,581 

cheap, disposes of al1 garbage daily. Address E. S. ���
S
�n

S
k

i
�
l
�k��:d

;!m:: J�e���¥�� C: 'R'i� : :' ��2: ��� Nowlan. 452 East Division Street. Chicago. I l l .  FJduf'ational dpvicE", J. E. Murray . . . . . . . . . 696, 690 
I nq u i ry N o .  239�.-For machinery used for clean- ����

s
t'ri�

r
(�i�.��N�;' �nt!�a�l�a

��:�i�t�� ' 'f'o'r' 
696,495 

ing carpets by air·blast exhaust fan. }1'. C. Nmn,,'ll . . . . . . . . . . . . . . . . . . . . . . .  : 696, 473 
I.lAUNCH DESIGNS ANn WOHKING DRAWINGS FOR i glpctl'�(, in.di("a.ting instrument, R. Fleming. 696,427 

SAL}�.-Special designs made to order. Send stamp for l';I(,(,��:I��i'T;llg�tll�. ar�pe�fgt
ar

��
u
�l .�����

f
.
o
.
r
: 696, 662 booklet of deSigns of modern gasoline launches. gl('ct I'ie: ll iIlRtl'mnC'llts, Sh1111t for, M. C. 

Harry J. Perkins, Naval A rchite�t . H..\"pi llski . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Grand Rapids, �1 icl�. ]�l('("trical switch, E. G: Kastenhuber . . . . .  . 

I n q ui ry No. 2396.-1for makers of lawn mower. 
Elevator, C. W. Baldwln . . . . . . . . . . . . . . . . .  . 

grinder.. (Continued on page 264) 
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WOOD or METAL 
Wor�ers�� 

Without Steam Power should 
use our Foot and Hand Power 
Machinery. Send for Catalogues 

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

SENECA fALLS MfG. CO. 
695 Waler SI., Seneca falls, N. V. 

ar- Price List on a'p}JUcation to 
W A LWORTH M A N UFACT U R I N G  CO. , 

1 28 TO 1 36 F E D E R A L  STREET, BOSTON, M A S S .  

Win� 6as an" 6asolin� Englnu 
are without equal. r:rbe 
cunstruction is practi
cal. Lhe improvements 
modern, t b e  operation 
perfect. Vat. " C." 

WITTE I RON WORKS CO. 
519 W. Fifth St., 

Kansas City, Mo. 

FRICTION DISK DRILL 
FOR L I G HT WOR K .  

1 I U 8  T he�e Greut Ad,funtnges : 
The speed can be installt.ly changed from 0 to 1600 without 
I!tol'ping or shiftmg bt:lts. Power applied can ht: �mdll:lte(l 

��it�i:lvik \��tl�g:��a
l
w��f�!�ful

h
:c�tl�l�:�!�'S�I!

o
:il��r��I�� ���I�� 

tiadng m drill br�akage. Send tor catalogue. 
'V. F. & JNO. B A IINES CO., 

Est9.blished 1 72. 
ltW9 Ruby Street, Rockf'ord. 111. 

TRUSCOTT MARINE 
MOTORS. 

The simplest, most ])o,\vel'ful, and 
speed g�l�::.��:t engines of their class upon the Inarket. 

Made �ingle, double. and triple 
cylinder. both two and four 

cycle. ranging from 1 to 40 H. P. 
Catalog fa" the asi<ing. 

Truscott Boat MI[. Co " 
ST. JOSEPH, MICH, 

If You Want the Best Lathe and Drill 

CHOCKS 
BUY 

WESTCOTT'S 
S t " o n g e s  L G· .. ip, G" eat

est Capacity 
and DWI"abil.

'itu. Cheap ana Accwrate. 

\Vestcott Chllck Co., Oneilla, N. Y., U. S. A.  
Ask �o�'S�a�I��� �� Ec�:�t��i:L�'�Cli;�g�:��g� ,G{893�n. 

" WOLV E R I N E "  
Gas and Gaso l ine  Engines 

STATIONARY a n d  M A R I N E .  
" \¥o)verine" is the only reversible 

MarineGas Engine on the markp.t. 
It is the 1ightest engine for its 
power. Requires no licensed en· 

gineer. Absoluteilisafe. Mfd. by 
. WOLVE R I N E  MOTOR WORKS, 

1 2  U u ron Street., 
Grand Ral,ids. Illich. 

Gas Engine 
IGNITER 
�'�����t T��u't��\g�i!;,:��: 
Latest and most Improved model. 

II'i!'" Send. JOT Circular. 
Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, O.  

GAS OR GASOLI N E  E N G I N ES 
The u .pE�J�1:�8IS�r �:ldU!�I��Al�D.J<:�J " 

Unexcelled for Economy and Regulation. 2 to tiO H. P. 
Write us for Cutruog. Northern Ellginccrl_llg 
"r orkH, 641 ALwnler Street, Detroit, Mich. 

BOGART GAS ENGINES 
Douhle Cylinder. 50 h. p. 

and upward. 
FA RRAR & TR EFTS, 

�team Engine & 
Boiler Works . . . .  
t o  56 Perry Street. 

.BU�'�'ALO. N. Y. 

Catawgue on applicallion 
•••••••••••••••••••••••••••• 
• PLUMB- • : it:JllF: 'YI ERS' : 
• LEVEL. • <) An adjustable incline Level, a fixed Level . •  • and a Numb. Sbows incline by 32,\s, or less, to 2 • � m. to tbe foot. A longitudinal groove III seat of . Ii> frame adapts it to rest on pi De or shaft. Price 15 • • Ill .• WIth pl"ln glass, $3.00: with ground I!las •. $6.00 . • • _ II'i!'" 011taJtjl1J!,.e oj Fine Tools free. THE L. S. STARRETT 00., Box 13, Athol. Mass., U. S. A. � ••••••••••••••••••••••••••• < 

� &. FRANKLIN Model Shop 

The Franklin Gas Engine 
Ollc·Jlulf 1Iorse Vower 

worth $100 complete. We sell all neces
sary castings. materials and detail draw-
l��:��J��ti�ns ��� ����Vt��

k
U���g

a
h\

o
l; 

hOrizontal form. Finished parts sold 
separately. Runs by fllS or gasolene. 
r�:n.bO�ri��dfo��i�c�lll� �� mechanical 

» A H SELl • • " W Em" 
129·131 \\Te8� '�8� St., :New Y ork. 

Scientific American APRIL 12, 1902. 

Elevator for cinder pits, etc., 'V. Robert-
son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,491 

Elevator sufety nttnchment, G. Donnelly . . .  696,726 
Embroidery seam, C. E. Belltlcy . . 696,540, 696,541 
End gate for manure spreader 01' similar 

beds, C.  L. V. Kinney . . . . . . . . . . . . . . . .  696,643 
End gate rod fastenel', \V. A. Ony . . . . . . . . . . 696,899 
Engine. See Beating engine. 
Engine, F. H. Sleeper . . . . . . . . . .  696,766 to 696,768 
Engine or motor, \V. B. BUl'lwl' . .  696,663 
Engine speed regu lator, gus, H. H. Hen-

negin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,903 
Envelop, Hammond & Kable . . . . . . . . . . . . . .  696,431 
Ex.haust apparatus, automatic variable, H. 

H. Hun: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Exhaust bead, H. Sims . . . . . . . . . . . . . . . . . . .  . 
Fabrics, making repaired, D. MUl'golius . . •  
Fan, C. S. Fitzhugh . . . . . . . . . . . . . . . . . . . . . . 
Fatty compound of iodin and sulful' and 

696,639 
696,60.1 
096,830 
696,426 

making sa!.Dc, O. Degner . . . . . . . . . . . . . . 696,900 
Faucet and water controlling connection, 

safety, E. G. Gassen . . . . . . . . . . . . . . . . . .  696,731 
Feather cleaning and renovating machiue, 

M. R. Ruble . . . .  . . . . . . . . . . . 
Feed bag, D. ScbulII'man . . . . . . . . . .  . 
Fence post, R. '1'. Vun Valkclluurg . . . . . . . .  . 
L!'ertiIizer distl'1buter, G. 1:1. Pelton . . . . . . . .  . 
Fibers, retting vcgctaulc, B. :So Summers . .  
Fire door holding and releaSing device, P. 

Olsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fire engine fire kindler, H. \V. Hines . .  � . .  
l!'ire escape, W .  Stewart . . . . . . . . . . . . . . . . . 
l,'ire escape, T. J. Briner . . . . . . . . . . . . . . . . . . 
Fire escupc, W. R. & N. B. Cuin . . . . . . . . .  . 
Fire extinguisher, :\1. E. \Vt;!llel' . . . . . . . . . . .  . 
Llire cxtlnguisber, automatic, \V. Esty . . .  . 
Fire rcsistlllg staircasc, \V. Seefcls 
Llish uait, J. Heddon . . .  . . . . 
l,'lasb light machine, photographic, L. G. 

606,494 
69tl,760 
ti96,520 
696,476 
696, 5 .1 5  

096,693 
696,408 
6!)6,508 
696, 7 1 1 
606,855 
090,780 
600,884 
696,500 
696,430 

Bigelow . . . . . . . . . . . . . . . . . . . .  696,102 
Fluid (:)ressure, apparatus for apl}lying, \-V. 

S. .Johnson . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
f.'old ing oox, B. B. McFadden . . . .  . 
lj"'ork making die, S. D. Robison . . 
Foundry sand, apl}lll"attlS for feeding a 11(1 

tempering, A. 1\'1. Acklin . . . . . . . . . 
Fuel regulator, automHtic, H. A. House, J r .  
Furnace, \V. \Vakcly . . . . . . . . . . . . . . . 
Fuse box, H. R. Sargent . . . . . . . . . . . . . 
Game, J.  B. Singer . . . . . . . . . . . . . . . . . . . . . .  . 
Game, L. Ernst . . . . . . . . . . . . . . . . . . . . . . . . . 
Game appurHtus, \N. C. Heimbuecher . . . . .  . 
Game apparatus, L. C. Heidinger . . . . . . . .  . 
Garment clasp, J. Cohen . . . . . . . . . . . . . . . .  . 
Garment Suppol'ter, G. H. Phelps . . . . . . . . .  . 
Gas fixture globe bolder attacbment, J. 

606,005 
606,468 
606,753 

606,787 
696, 638 
606,701 
690,497 
696, 602 
690,862 
606,435 
696,735 
096,626 
606,842 

K i rby, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,644 
Gas for use in ex plosion engines, device for 

gellerating, J. S. Killian . . . . . . . . . . . . . .  606,569 
Gas gencrating nppnnltus, acetylene, E. N .  

Dickerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606,418 
Gas generator, acetylene, F. Simonson . . . .  696,765 
Gas genera tor, acetylene, J. B. Clopton . . . .  6D6,859 
Gas lines, automatic sbut off for, Leezer & 

McPherson . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,827 
Gas Ot· oil engine, E. Tbomson . . . . . . . . . . . .  6!)G,518 
Gas producers, rut:clwnical sthTel' or poker 

for, J. W. Dougbel·ty . . . . . . . . . . . . . . . . .  696,420 

g�i�: �: i'"a�n: : : : : : : : : : : : : : : : : : : : : : : : : :  ggg:�n 
Gear, driving, C. Li"'. Allen . . . . . . . . . . . . . . .  606,704 
Gear, driving, J. C. 'Voody et a l . . . . . . . . . .  69G,782 
Gearing, reversing and variable s[}eed, 1:1 .  

G. Underwood . . . . . . . . . . . . . . . . . . . . . . . .  696,819 
Glass polishing machine, W. Labodn,V . . . . .  696,455 
Glass refining and delivel"ing apparatus, 

W. D. Keyes . . . . . . . . . . . . . . . . . . . . . . . . 696,738 
Glassware, apparatus for fire finishing, H. 

Scbaub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,500 
Glass wOI'klng macbille, Jo'. R. McBerty . . . .  696,167 
Gold dredge, T. B. Lee . . . . . . . . . . . . . . . . . . . 696,576 
Golf ba ll, E. Kempsball, 696, 887, 696,889 to 696,805 
Golf balis, making, �. Kempshult . . . . . . . .  696,888 
Golf balls, manufacture of, E. Kempshall . .  696,886 
Governol", automatic pressure, J. \-V. Neil . . 690,471 
Grab book, D. H. Lungan . . . . . . . . . . . . . . . . 690,873 
Grain crusher, H. & G. Rose . . . . . . . . . . . . . .  096,755 
Grain scourer, lV. Lee . . . . . . . . . . . . . . . . . .  690,577 
Grain separator, Ii'. ,yitte . . . . . . . . . • . . . . .  696,915 
Guide yoke bracket, J.  Pla)'el· . . . . . . . . . . . . . . 696,483 
Gun, semi-nutomntic, L. V. Benet . . . . . . . . . .  696,851 
Gun, spring air, 'V. ll�. Ma rkbam . . . . . . . . . .  696,461 
Hail' drying device, W. \V. Cowley . . . . . . . .  696,412 
Hammock sling, J . •  B. Dalrymple . . . . . . . . . .  696,413 
Hanger. Sec Picture ha nger. 
HalTow jack, N. W .  Thompson . . . . . . . . . . . . 
Harvester nttncbmeJlt, 1\1. Hopfner . . . . . . .  . 
Harvester, bean, C. C. Irust . . . . . . . . . . . . . .  . 
Hay derrick, H. O. Sparks . . . . . . . . . . . . .  . 
Heat regulating or governing apparatus, 'r. 

Clarkson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Heater, 'rbomas & Van Stoyoc . . . . . . . . . . . . 
Heater for liquids, Hooding regenerative, 

E. Ablborn . . . . . . . . . . . . . . . . . . . . . . . . . . 
Beatel's, automatic regulating device for 

stenm, Allen & Salmon . . . . . . . . . . . . . . . 
Heating apparatus, H. 1\1. Sturgis . . . . . . . . . 
Beating furnace, Suppes & Crooket· . . . . . . . . 
Heating furnace, L. S. Baker . . . . . . . . . . . . . . 
Hides or skins, machine for treating, Ii'. J. 

Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Hinge, furniture, K A. Gay . . . . . . . . . . . . . .  . 
Holdback, R. W. W ulker . . . . . . . . . . . . . . . .  . 
Horseshoe, \-V. L. King . . . . . . . . . . . . . . . . . .  . 
Horsesbve, G. A. Luck . . . . . . . . . . . . . . . . . .  . 
Horseshoe, I-I. C. Porter . . . . . . . . . . . . . . . .  . 
Horseshoe, metal and rubber, A. RiehL . . . .  . 
Hose coupling, electriC, G. G. 'Veitz . . . . .  . 
Hose supporter, G. H. Phelps . . . . . . . . . . . . . 
Hose supporter, C. J. Ross . . . . . . . . . . . . . . .  . 
Hydraulic motor, J. C. Gelly . . . . . . . . . . . . . 
Hydrocarbon burner, C. \-\'. Poole . . . . . . . . . . 
Ice box, folding, D . .[1\ Rogers . . . . . . . . . . . . 
Ice cream sandwicbes, macbine for making, 

L. Weglein, Jr. . . . . . . . . . . . . . . . . . . . . .  . 
Ignition system, F. L.  Gregory . . . . . . . . . . .  . 
Insulator, wire, \,V. C. Benbow 
I n ternal combustion engine, P. Burt. . . .  
.}��.

n
h�;osl��e�le, 

O':;'iel�· . . .  ����·���l:l� : : : : : : : : 
Jewel setti�g machine, W. Rundquist . . . . 
Journal bearing, J.  Stickel . . . . . . . . . . . . . . .  . 
Kitcben tnule, C. L. Markstrom . . . . . . . . 
Lace, shoe, 1.1• O. Holland . . . . . . . . . . . . . .  . 
Ladder i l'on, C. A. Truitt . . . . . . . . . . . . . . .  . 
LHmp, alcobol, Sternau & Stt·assburger . . . . 
Lamp, electric arc, R. Froment .  . . . . . . . . . . . 
Lamp, gas, A. H. Humphrey . . . . . . . . . . .  . 
Lamplightet· and mntch extinguisher, Cain 

696,697 
696,442 
696,668 
696,505 

696,799 
696,773 

696,882 

696,789 
696,514 
696,607 
696,791 

696,588 
696,671 
696,527 
606,450 
696,649 
696,695 
696,190 
696,702 
606,911 
606,912 
606,809 
6n6,591 
696,754 

606,778 
696,885 
690,(;65 
606,::;47 
696,625 
606,107 
600,7G6 
606,500 
696,462 
696,440 
696,848 
696,507 
696,807 
696,640 

& K. ne . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  696,854 

Lum
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Lasting machine, J. Cavanagb, Jr . . . . . . .  . 
Lasting macbine, S. W. Lndd . . . . . . . . . . .  . 
Latch and bolt, combined, H. Cbesher . . . . 
Latcb, self-locking, J. H. Kruse . . . . . . . .  . 
Lawn seat, M. C. Farr . . . . . . . . . . . . . . . . .  . 
Leather stretcbing device, J. Caldwell . .  Leg guard, B. F. Shibe . . . . . . . . . . . . . . . . . 
Lever, reverse, .T. Player . . . . . . . . . . . . . . . . 
Life raft, D. G. )1al'tens . . . . . . . . . . . . . . . . .  . 
Lifting and track nUning jack, combined, 

696,864 
696, 717 
600,710 
696, 4 1 1  
696,684 
696,425 
606, 716 
600,764 
696,482 
606,463 

P. J. M. Wasl.l'ng . . . . . . . . . . . . . . . . . . . .  600,613 
Lifting jack , L. R. Goodwin . . . . . . . . . . . .  606,558 
Lillie pulverizing and separating machine, 

C. M. AVCI·Y . . . . . . . . . . . . . . . . . . . . . . . . .  606,396 
Linotype machine, P. 'r. Dodge . . . . . . . . . . . .  696,806 
Linotype machine, tool for cutting cast type 

lines In, C. A. Albl·ecbt . . . . . . . . . . . . . . .  606,[)32 
Linotype mold block, automatically cored, 

C. Holliwell . . . . . . . . . . . . . . . . . . . . . . . . .  006,637 
Liquid for brcwers' gl'aln, etc . ,  Illucbine fol' extrnctlng, L. Atwood . . . . . . . . . . . . . . . . (i!)G,8�t3 
Lister, sulky, G. Engelmann . . . . . . . . . . . . . .  600,:=;[;5 
Lock casc, D. Hoyt . . . . . . . . . . . . . . . . . . . . . . 00G.820 
Lock bub, W .  B. Taylor . . . . . . . . . . . . . . . . 60G,G08 
Lock storm bood attachment, 'r. B. Young 6!)0.020 
Locomotive asb Ilan. J. Pla)'cl· . . . . 696,185, 696,486 
Locomotive brake, H. A. Wahlcrt. . . . . . . .  606,525 
Locomotive cylinder, J.  Player . . . . . . . . . . . .  606,4.�4 
Loom shuttle gual'd, J .  P. Lange . . . . . . . . . .  696,826 
Loom weft replenishing mecbanism, J. M. 

�hHY • • . . • • • . • • . • • . . . . . . • • • • • . • . . . .• . • • 
Lubricating can, .J. Schmidt . . . . . . . . . . . . . . 
Mail box, .T. W. ClI l'I'lel' . . . . . . . . . . . . . . . . . . 
Mflilillg t ube, T. Wheatley . . . . . . . . . . . . . . .  . 
Mantic SUPIlOrt, J. r.  Robin . . . . . .  696,492, 

696,657 
606,501 
606,721 
6n6,6H 
606,193 
606, 802 
696,564 

Mattress, ndjusta bl£' invalid, M. Dambrun . .  
Measuring cabinet, computing, E. Hornaday 
Metal binding strips, macbine for making, 

F. W. R. yager . . . . . . . . . . . . . . . . . . . . .  696,784 

(Continued on paoe 1!65) 
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i H Y P N O T I S M  I � Would you possess 'that strange mysterious power which charms and fascinates men and � 
�

. 
women, influences their thoughts, controls their desires and makes you supreme master of every � � situation? I,ife is full of alluring possibilities for those who master tbe secrets of hypnotic ill 

on, infJ,uence ; for those who develop their magnetic powers. You call learn at home, win the friend- W � ship of others, increase your income, gratify your ambitions, drive worry and trouble from your \li 
� mind, improve your mel110ry, overcome domestic difficulties, give the most thrilling entertain- "" 
� ment ever witnessed and develop a wonderfully magnetic will power that will enable you to ill 
� overcome all obstacles to your success. W � You can hypnotize people instantaneously-quick as a flash-- put yourself or anyone else to sleep ill 
� at any hour of the day or Ulght Our free book tells you the secrets of this won�erful scienc!,. It ill 
� explains exact1�' how you can use tillS power to better your. condItion in life . . It IS enthusiastIcally Q; 
� endorsed by tlllnisters of the gospel, lawyers, doctors, buslness men and socIety women. It bene- W 
� fits everybody. It costs nothing, We give it away to advertise our college. Writ!' for it t?-day. ill 
� AMERICAN COLLEGE OF SCIENCES, Dept. SHt 5, 420 Walnut Street , PhiladelphIa, Penn_ .� 
� � · ��eee€€��EEe@�e�e�eEE���e€eEeEEEE�EEeEeeeEeeEEE€EE€EEE� 

HIGHT liGHT & CLOCK 
ALSO 
Portable 

Electric 

Torch and 

Candle 

ELECTRIC 

$4. 50 

TO THE 
TRADE 

53 Maiden Lane, 
New York 

[1 so we CUD SUPPlY you. A ll sizes InOIl I l I ('d and Il IlIll U U fl l cd. always 
kept in stOCk. R9memaer, we make a 
specialtyof selecting stones for all spe
clai purposes. � Ask for catalo(1ut. 
The CLEVELAND STONE CO. 

2d Floor. Wilshire,  Cleveland. O.  

ACfTYlfNf 
Ucdu("ecl to t h e  �Io!iiot Efllclcnt, 

Snl'c8t, Simple nncl Economlcall lJf!lc. 
We guarantee our machines perfectly 
automatic in action, to extract aU I be 
gas from tbe carbide, and ubsoiutely no 
o

;;��d
o

g�����a�fo�ss�g!r§�l�f 
lJnderwriters. Standard sizes JO to 
lights. Exclusive territory given 
responsible agents. Correspond wi 
Niagara Falls Acetylene Niagara 
Gas Machine Co. ,  �'alls. N. Y. & Can. 

FEDERATION 
A pril 19 to 27. the NICKEL PLA'l'E ROAD will sell 

��
e

$Jf.tJ���� �r�R'n������ �OgiI�?�g����r�:
s
of:'61it:� ��i� 

I'everfle routes gOing und returntn/I, folt.('p-over privileges, 
and fiDal return limit .June 25. 11'01' full information 
Inquire of A. W. Ecclestone. D. P. A., 385 Broadway, 
New York City. 

secure bodily comfort-how to be 
free from colds--tells of an under

wear that is more cleanly, more 

comfortable, and more healthful 

than any other-the Dr. 
Deimel Underwear -
which is now worn by 

thousands, who wonder 

t�:I�:ln����I�l
rts how they Vtrere ever sat-

tr���!��k. isfied with the prickly, 

irritating wool, or the cold and 

clammy cotton. Write for a copy. 
Free for the asking. 

The Deimel Linen-Mesh Co. 
491 BrORthvay, N tnv York. 

WASH INGTON, 728 Fiftc:: enth St.,  N.W. 
SAN FRANCISCO, Haywanl Building. 
MONTREAL, ::!202 St. Catherine St. 
LONDON, E. C., Eng., 10-12 Bread St. 

American Yacht and Motor 
Company, 

Builders from a Row Boat to a Yacht 
Cherokee and DeKalb Streets, 

ST. L O U  ISs M O  

The "Best" Light 
��: g�f;�b��s��e�

a
���i.p�l�t�sl��ldtb���� 

its own gas. Brighter than electricity or 
acetylene. and cbeaper than kerosene. N. 
Dirt. No (:reaS8. No Odor. Over 100 styles. 
Lighted instantily with 0. match. Every 
lamp warranted. Agents Wanted Everywherl. 

T H E  " BEST " LIGHT co. 
B7 E. 5th Streel, CANTON, OHIO. 

WE L L DRIL�ING 
Machmes 

Over 7 0  si1.es and sty les, for drilling either deep or 
sbal low wells in any kina of soil or rOCk. Mounted 
on wheels or on sills. Witb engines or norse powers. Strong, simple and durable. Any mechanic can 
opera.te them easily. Send for catalog. 

\VILLIA iUS nROS., Ithaca, N. Y. 

: MACHINf WORK WANTfO I Have l:our J,(odels o f  Eu�incs, etc., made, and smaH M!1cll lue Work. doue in a tbur.oug-bly equipped rna
cb1lle sbop. EstlJllatcs Cbeel"111]]Y given. . H. BA It!l'OL BltAZIhU, 
I EnginEer and Machinist, A1:lIlufacturer of Ga

.

SOline Vehicles 
181 1 ·13·15 }'ltzwutcr Street, I»Jt.llutlclphlu, j"»o. 

Onr prices on all kinds of carriages and harness 
are actual factory prices. The deal�rs and job
bers have been eliminated in our system of sell
ing direct from factory to customer. We are 
saving money for thousands of carriage buyers 
all over the .country-we can save money for you. 
Write for our 
catalogue, de
scr i p t i v e  of 
buggies, phre
tOllS, s u rreys, 

.:tc. It g�ves fnll particul�rs of our system, and shows 
the carnages. It also gIves wonderfully low prices 
on harness, robes, etc. The largest assortment in 
America to select from-and the broadest guarantee 
goes with each purchase. Catalogue Free. 

T H E  COLUMBUS CARRIAGE & HARNESS CO:,  
S T .  J.O O l S, 1110. { Write to }COLUMBUI'.1' 

I". O. Box 54. nearest Office. J"». O. Box 'Z' "2. 



APRIL 12, 1902. Scientific Amertcat\ 

The Locke Adder 
Only Calculatinl< Macbine tbat adds. subtracts, 
multiplies and divides and sells for $5.00. It is 
tbe modern office appliance tbat 

Q U I CKLY PAYS FOR ITSELF 
Needed i n  every business t o  lessen tbe detail. 
No otber calculating device so simple, durable, 
speedy and convenient. It will perform all com
putations that �%��fi�e9!il.���aCbine will do. 

Adds all COIUlDllS simultaneously. 
This letter is oue of many. 

illio
l
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i
��I; 

t
:�d�\���'!r�:�I����dt�� t�f���li����?, t6; :� 

Illtlel!; Illy requirements just as Wtlll as a $125.00 machiue. 
1-1. E. FLEl\UNG, 

Watertown, Mass. with Howard Ice Co. 

P IlICE $�.OO l.reIHtid. 
Descriptive Booklet FltEE. Write to-day. 

Agents Wanted. 
C.  E. LOCKE JUFG. CO., 

Metallic tie and rail fastener, E. El. Myers 696,582 
Metallic tie and rail fastener, B. R. & 

H. P. Cronk . . . . . . . . . . . . . . . . . . . . . . . . . 696,720 
Meters, means for preventing cL'eeping of 

A. D. Lunt. . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,459 
Milk modifying gage, J. A. Mitcbell . . . . . .  696,834 
Molding apparatus, C. R. Davis . . . . . . . . . .  696,551 
Mop bolder, P. Scbmidt. . . . . . . . . . . . . . . . . .  696,759 
Motion cOllverting mechanism, G. '"V . ZelifI 696,786 
Motor, J. C. Walker . . . . . . . . . . . . . . . . . . . . .  696,6 1 2  
�founting entomological specimens, device 

for, C. B. Rikel· . . . . . . . . . . . . . . . . . . . . . . 696,750 
Mowing machine attachment, T. B. li'agan 

(l'eissne) . . . .  . . .  . . . . . . .  . .  . . . . . . .  . . .  . . .  11,978 
Musical instrum�Dt, automatically operated, 

H. E. Sbarps . . . . . . . . . . . . . . . . . . . . . . .  . .  
Mntoscope, H. P. Gillette . . . . . . . . . . . . . . .  . 
Nail coating, Brauch & Hemann . . . . . . . . .  . 
Nail holding implement, F. Boelk . . . . . . . . .  . 
Nailing machine, H. 'V. Morgan . . . . . . . . .  . 

696,762 
696,869 
696,796 
696,852 
696,466 
696,8 1 0  
696,910 

Necktie fastener, G. Greite . ..! • • • • • • • • • • • •  
Note sheet or music disk, J. Natterer . . .  
Nozzle for fluid holding tank:!!, filling, F. 

I Nut �'nd 
Hg;;;rd

,�'r��Cb'" 
. �cij�st�bi';" . �i..' 

. S: 696,736 

Nut 
'l�l?"�;:r, 

. 
W: · ·V.' 

. 
D;c·ke·; .' : : :  : : : : : :  : : : :  ���:ggg 

I
Oil saver, C. F. Rigby . . . . . . . . . . . . . . . . .  696,747 
Optical objective, C. C. Allen . . . . . . . . . . . •  696,788 
Ore classifier, J. Klein . . . . . . . . . . . . . . . . . . .  696,739 l Ore concentrator, A. H. Stelibllls 696,604 to 696,606 
Ores, treating, R. McKnight . . . . . . . . . . . . . .  696,469 
Packing, F. Brown. . . . . . . . . . . . . .  . . . . . . .  696,544 
Packing, stuffing box, J. C. A. Plett. . . . . .  696,590 
Paddle wheel fOL' propelling ships, hori-

zontal, v. Berg . . . . . . . . . . . . . . . . . . . . . . .  696,666 
Pail, dinner, B. C. Atkinsoll . . . . . . . . . . . . .  696,790 
Paper hanging machine, J. M. Glickman . .  696,672 
Paper making machine, J. I-I. Reynolds . .  69G,5!)5 
Pencil, C. V. Cudlipp . . . . . . . . . . . . . . . . . . . .  696,801 

25 Walnut St., Kensett, Iowa. I Pho��r��hiii. 
fG�.�il�iel�.

n
.� . .  1�����I:i

.
n

.� . .  
s
.
a

.�:: 696,632 ���������������������� . Photographic negatives, etc., apparatus for 
:: judging thC' color and density of, J. 

IDEAL M FG. 

I F  Y O U  S H O OT A R I F L E PistoL or Shotgum, y:ou'll rnake a BlIll's 
Eye by sendin£' three 2c. stamps for 
the lcZeal Hand-book " A." 126 pages 
!<'ItEE. The latest Encyclopedia of 
,&"'1'11.8. Po'wders, 8hot and Bullets. Men
tion SCIENTIF I C  AMEIUCAN. Address 

CO., NEW HAVEN. CONN • •  U. S. A. 

ELECTRIC AUTOMOBILE. - DIREC
����'i:�t

f�o���o
il�i��f!�O�l�e 1��e��ngu;����\r�:�t� 

No. 1 1 95. 'l'be motor and battery are also treated of 
io detail. Price 10 cents. For sale by Munn & 00. and 
all newsdealers. 

FRED M EDART, 3 5 4 5  

T h e  M E DART 
SYST E M  

of supplying Bout Building l\b
terials enables nnyone ordinarily 
haudv with tools, to build bonts 
of the highest character at one half 
f!l!. 

bO�a�:���;{S l�lli�;g 1��:��1�! 
and Row Boats. 

Send stamp for catalog. 
DeKalb St.,  St. Louis,  Mo. 

W. Dawson . . . . . . . . . . . . . . . . . . . . . . . . . .  696,860 
Photographs. automatic and instantaneous 

apparatus fol' producing, F. D. Ro-
mani . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,656 

Physician's examining chair and table, R. 
P. Curts . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . 696,722 

Piano vibrato sostenuto attachment, H. H. 
Northrop . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Picture frame, R. Seebach . . . . . . . . . . . . . . .  . 
Picture hanget', C. I. Still . . . . . . . . . . . . . . .  . 
Pin, H. A. Kimball . . . . . . . . . . . . . . . . . . . . .  . 
Pipe coupling clamping ring, F. N. Smith . .  
Pistol, magazine, '1'. J. Bennett . . . . . . . . . . .  . 
Plane, G. P. Davidson . . . . . . . . . . . . . . . . . . .  . 
Planter and cultivator, J. R. Jones . . . . .  . 
Planter, corn, W. L. Bogle . .. . . . . . . . . . . .  . 
Plaster of paris, induratillg, .A. Bl'oodsky. 
Playing ball. F.  H. Richards . . . . . . . . . . . .  . 
Plow, electrically operated, �1. T. A. I{ub-

ierschky . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plow, motor, R. J. Gatling . . . . . . . . . . . . . .  . 
Plow, shale rock, H. G. Butler . . . . . . . . . . .  . 
Plow, sulky, H. Sommerfeld . . . . . . . . . . . . .  . 
Pneumatic despatch terminal, E. C. Phil-

696,474 
696,502 
696,510 
696,G70 
696,603 
696.539 
696,414 
696,823 
696,513 
606,4 1 0  
696,879 

696,454 
696,808 
696,898 
696,769 

lips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,843 
Poke, animal, A. Axelton . . . . . . . . . . . . . . . . .  696,850 

I Press. See Baling pl'�ss. 
Press mold for hollo\"\" articTes, W. J. 

G" ef1nwood . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 696,430 
PreSSing, stnmping, ellihossing, 01' printing 

!:Iat surfaces, apparatus 1'01', C. H u hel'. 696,821 
Printing, invisible imprpssion, E. "T. FIall . .  696,6X3 

A CAR OF ORE RUNS 

1 6 .3 1 per cent. Copper per ton from BLACK H I LLS COPPER CO.  

The Greatest Copper Mine i n  the World, the Calumet and Hecla of 

Michigan, runs 3 . 05 per cent. copper, with profits paid, $77, 350,000. 

Prof. Lawson, in his report after examining our property, says : " The 
average percent. of this body of ore is above the principal producing cop

per mines of the World. " (See page 13 of our prospectus. )  

Work i s  going forward on this property night and day. To install 

more machinery and rapidly open up the immense ore reserves, we offer for 

a short time, shares at 25 cents each, par value one dollar, full paid, and 
forever non-assessable. 

This is not a speculation, but a legitimate investment in an enter

prise oflicered by conservative business men. Remember, copper mines are 

the safest investments, and largest dividend earners. $ 1 5 , $25, $ 1 00 or. 
$500 invested now promises an income for life. 

Aside from our Copper property (5 10 acres) we are also working a pro
ducing Gold mine. Last 100 tons milled averaged more per ton than the 

great Homestake. 

Ha.ndsOITle Illustra.ted Prospectus Free. 

BLACK HILLS COPPER COMPANY, 
• •  5 Territorial Street, BENTON HARBOR, MICH. 

REFERENCES : 

FARM ERS AND MERCHANTS BANK, Benton Harbor. 
BENTON HARBOR STATE BANK, Benton Harbor. 

CORK WALLS ND FLOOR'S Printing macbine, stencil, .J. A. Ambler . .  696,:19� A Printing press delivery table, E. M. I-lowell. 696. 8 .1 8  
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r�ti���t8 ���i���icf�'�s g��c���gf�i t��&�g
u�rbrg= Pulle.v, lubricating, V\T. Rc jd . . . . . . . . .  696,594 ty, artistic beauty ana eC('Homy. Pump balance attachment, centrifugal, F. 

Ray . . . . . . . . . . .  , . . . . . . . . . .  . N O N PA R E I L C O R K  
i s  water-proof, sound-proof and Pump, diaphragm, W. F. Runnells . . . . . .  . 
germ proof' a non conduclorof Pump, eccentric cbain lift, W.  C. Buck . . .  . 

696.G55 
696.696 
696,624 
696,740 
696,6 1 6  
696,729 
696,723 
696.583 
696,658 

beat or cold; nOise-less and saui. Pump rod guide, oil wp11, C. F. Rigby . . .  . 
tary and is exceJlent for deeo- Pumping apparatus, well, B. Winkleman . .  . 
rative ceilings and waJls and Rail joint, A. Elsenl'uth . . . . . . . . . . . . . . . . .  . 
for t h e  floors of bouses, cburches, scbools, etc., and Railway, marine, C. M. Davis . . . . . . . . . . .  . 
the oecks of yachts. etc. Railway rail, E. E. Myers . . . . . . . . . . . . . . .  . 
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paratus, H. Gnllivel· . . . . . . . . . . . . . . . . . .  696,811 
THE B. F. BARNES 

WATER EMERY 

B. F. BARNES COMPANY, 

T H E  E U R E K A  C L I P  

Railway track special, T. J. McTighe . . . .  696,837 
Raisin cleaning and assorting machine, E .  

J. I(esslel' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,870 
Refreshment receptacle and boutonniere, J. 

A. Goetz . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Refrigera tor, A. B. Kokernot . . . . . . . . . . . . .  . 
RegfrigeratJl' attachment, A. B. J(okernot . .  
Rein holder and storm apron supporter, 

696,631 
696,646 
696,645 

combined. W. H. WooldriClge . . . . . . . . . .  696,618 
Rendering apparatus, J. C. W. Stanley . . . .  696,506 
Retort furnace, D. Laird . . . . . . . . . . . . . . . . . .  696,456 
Rollel' (lie. H. HCI·den . . . . . . . . . . . . . . . . . . . .  696,816 
Roller mill feeder, Gscbwender & Deal'holt 696,G73 
Rope clamp, C. F. Rigby . . . . . . . . . . . . . . . . .  696, 74.8 
Rotary engine, I .  V .  Ketcham . . . . . . . . . . . . 696,825 
Rotary engine, M. J. Hewlett . . . . . . . . . . . . 696,904 
Rubber, devulcanizing india, O. 1;'. J. Duwez 696,423 r11b e  most useful articJe ever invented 

tor the purpose. Indispensable to Law
yer·s. Editors, Student.s, Bankers. Insur
ance Companies �1nd business men gen. 
erally. Book marker and paper clip. 
Doe8 not- mutilate the paper. Can be 

f!! Rubber tired wbeel, R. Mulholland . . . . . . . .  696,688 

� , RUb�i:l�c���ri�� . �1�� • .  1:��:�.i�l� . .  �����'����'. �: 696,832 

� ���:�, :sC��?g�l:S.a · c�:;�;;���(i 
. '';i;: 

. 
�,;,;tl:ol: 

696,687 

�.�e��e���t��IIii £go��!n��!' !�a�P;n
2
e�B 

and notIOn dealers. or by mail all. receipt 
of price. Sample card, by mail, free. Man-

;" ling device for, J. Farley . . . . . . . . . . . .  696,730 
Sand drier. .J. A. Mumford . . . . . . . . . . . . . . .  696,580 

�ri�tC':.� 'gOX
C&l�'ii'n���:�ld��ey' 

Sasb lock, D. Hoyt . . . . . . . . . . . . . . . . . . . . . .  696, 819 
Sash lock, automatic, F. George . . . . . . . . . . . .  696,557 
Sash, revolving window, C. D. TabOI' . . . .  696, 5 1 6  
Screw clamp, temper, P. H. Mack . . . . . . . .  696,829 

R EA 0 T H I S Seine pursing machine, 'V. B. Lantz . . . . . .  696,874 
Separating and bolting machine, D. W. Mar-

mon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696.831 

Consult Your Engineer Sewer basin nnd trap, C. l1'. O' NeiL . . . . . .  696.475 
Sewing machine, W. H. Beck . . . . . . . . . . . . . .  696,400 
Sewing macbine felling and hemming attach-Perhaps you are using oil 

lamps or gas. Both are a nuis
ance aDd expense. Use our 
dynamos and motors. Write for 
Circular 61. 

ment, W. S. Jenkins . . . . . . . . . . . . . . . . . .  696,682 
Se\"ing machine IH'mming and "Coruing at-

tachnwnt. A. £I. De Voe . . . . . . . . . . . . . .  696,417 
Sewing machine, lock stitch, MUT'X & 

Guerra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,578 
Sewing machine talie up mechanism, .T. L.  

THE E. G. BERNARD C()" TROY, N .  Y . ,  U. S. A. Kieft" ')' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,871 
Sewing mnchine tension mechanism, J. 1..1. 

o ash !�I!rer�a� es!a!r ma� �er�! 
through me, no matter where located. 

Send description and price and learn m� successful 
method for finding buyer •. W. M. OSTRANDER, 
North American llnilding, Philadelphia, Pa. 

. , ,/\ Chemi(al Dis(overy . . . 

I{jpffp,' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sh:,u'ie l'olle�· bracket. E. li'. 1..:: a i�('r . . . . . . .  . 
Sh,l ft 01' pole support, E. B. Dikrlllnll . . .  . 
Rhne polish - r, J. F. Brotlglwr . . . . . . . . . . . . .  . 
Sign, changpuhle, rl'. P. H(-'illPIll:lnn . . . . .  . 
Sign, electric light, Tripp & Rt�\phenson . .  
Signaling apparatus, plechicnl hosp, G. G. 

Wf'itz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ski,·t liftCI', dress, J. & K. M. nammf'r . .  . 
Skirt supporter, .T. Ma thison . . . . . . . . . . . . .  . 
Soldering iroll , Gcispnhollf'1' & Van Al1er. 
Soldering machinf', can, Cox & O(lin . . . . . .  . 
Sparking plug, H. C. F'olgPl' et nl . . . . . . .  . 
Spike drawing tool, J. K. Reid . . . . . . . . . . .  . 

Prof. Emil Droescher. the eminent Chicago chemist, I Spoke fasten'."" and tire tightener, combined, 
bas acCide�t1y �iscoJvered that tiJe !3cales C?f fish dis�olv- E: Leveille . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
ed by certa1n aClds pl'oduce a soJutlOn wbteh bas a WOll- Squeeze roll, W. P. Denegre . . . . . . . . . . . . .  . 
fferful effect on tine tempereo steel. 'j'his glutinous Stacker, pneumatic, D. Dow . . . . . . . . . . . . .  . 
solution, wben applied to grain leather. makes a strop Stacker, straw, A. Hagemeistel· . . . . . . . . .  . 
which is said to act like magic on a razor. It puts new Station indicator, J. A. Mead . . . . . . . . . . . .  . 

696,872 
6�6.568 
G96,552 
696,7 1 2  
696.4:16 
696,775 

606.�29 
696. 561 
G!l6.G50 
69G.429 
696.550 
696,670 
696,844 

696,458 
696,4 1 6  
696,553 
6f16,812 
696,464 

life into a razor and keeps it in condition without the Steam and internal combustion motor com-
use of l.l. �lO�e or any other sha;rpening device .. It is iu bined, F. D. Clark . . . . . . . . . . . . .  . ' . . . . . .  696,856 no. way inJUrIOUS �o the 8�eel as.It contains notbmg of a Steam boiler, A. Spencer . . . . . . . . . . . . . . . . . . 696,770 grItty uature but IS olea211lous III character. Steam boiler, vertical tube, Burger & Will-

iams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,714 

01) Trial pollar. 
Sent to Any Address. 

Send one dollar to tbe American Razor Strop ()o., 4556 
Cottage Grove Avenue. ( 'hicago. and one of these re
markable strops will be sent �·ou for trilLI on the un-
�:�;�l

d
d�e���;t��e 

t
(��I:tI�d��11 be returned to you on 

Steam in cylinders, means for redUCing can· 
densation of, G. R. Harvey . . . . . . . . . . .  . 

Steam separator, W. L. Jameson . . . . . . . . .  . 
Steam trap, W. H. & R. Tbompson . . . . .  . 
Stock, E. J. Ryerson . . . . . . . . . . . . . . . . . . .  . 
Stocking guard, FT. Wen . . . . . . . . . . . . . . . . .  . 
Stove, A. K. Beclnvith . . . . . . . . . . . . . . . . . . .  . 
Stove for the ventilation of rooms, etc., 

H. Turk . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stove gas but'ner, H. J. Henry . . . . . . . . . . .  . 
Stove or range, cooking, E. Clarke . . . . . . .  . 
Stove sbelf, El. W. Antbony . . . . . . . . . . . . . .  . i Stud, P. Neumann . . . . . . . . . . . . . . . . . . . . . . .  . 

; Stump extractor, C. R. Redman . . . . . . . . .  . 
Stumps, destroying tree, · J. J. E. Mc-

Lelland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sugar, converting cellulose into, A. Classen 
Sugar mold, maple, J. M. Lyons . . . . . . . . .  . 
Supporting or connecting means, D. II. War-

696, 635 
696.446 
6.96.517 
696,845 
696.779 
69G,66J 

696, 61 0 
696.8 1 5  
696,857 
696.896 
696,472 
696,593 

696.8�6 
696,800 
696,686 

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 696,528 
Snpporting tool, A. T. Dudley . . . . . . . . . . . .  696,554 
Surveying instrument lateral adjuster, C. 

L. Berger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  696,401 
Sweeper, rotary, J. J. Hoppes . . . . . . . . . . . .  696,443 

(Continued on page 266\ 

DIXON'S 
6RArH ITOLfO 
An all around lubricant for Cylinders, Engine 

·Slides, Chains, Gears. Etc. of Automobiles. 
It is made of pure vaseline and Dixon's No. 635 
Grapbite. It is equally useful for general use. 

Small Sample Ji1ree. 

JOSEPH DIXON CRUCIBLE CO. 
Jer8ey City, N. J. 

HOMES IN THE WEST. 
Now until April 30th. tickets can be purchased via 

Nickel Plate Road. at extremely low rates. tor the bene
fit of tboRe desiring new homes in the West, including 
the Pacific Coast Stnte5ol, Montana. Idaho, Minnesota, 
Nortb and South Dakota, tbe Canadian Nortbwest. Colo
rado, Arizona. etc. Get full information trom A. W. 
Ecciestone. &l5 Broadway, New York City. 

There is Risk of Personal 
Injury in Workin g  
Around Machinery 

Accu,ents milUally mean lOSS of 
Income. You can �ecure for your· 
self a weekly income wbile dis· 
abled by taking out 

An Accident Policy 
in The Travelers Insurance Com 
pany of Hartford, tbe oldest Ac, 
cident Company in America and 
the largest in the world. 'l'hese 
fg:ir��: �fa

)���!����:�e
a�:r8���!� 

or eyes. If death ensues. a stated 
sum is paid. 

The Life Policies 
of The Trllve]ers Insurance Com
pany appeal particularly to busi
ness and pro!essional men because 
they furfJi8h straight life insur
ance at the lowest possible cost. 

rl'ravelers poliCies are issueft on 
tbe stock plan and the net cost is 
known in advance. '!'he difference 
between the lower cost in tbe 
'l'ravelers and the higher cost 
in the mutual and dividend.pay
ing companies remains tn your 
pocket as a dividend in advance. 

Aaents in eve'I'IJ taunt; or write 
for interesfAm{! Uttffature. 

The Travelers 
Insurance Company 

H a r t f o r d ,  C o n n .  
(Founded 1863) 

ENGINE DETAIL::i.-A VALUA-
ble and fully illustrated article on this subject is con
tained in SUPPLl<"JMKNT No. 1 292. Price 10 cents. For 
sale by Munn &, Co. and aIJ newsdealers. -------------------

FORGINGS 
for AutomobiJe Running G-ear-. Owners of Design Patents ufJording

protection to users. Full line of each 
and every part in stock. 

E N G I N E S 
Good, Strong, Simple-

for AutomObiles, Yachts. Light 
'l'ractioll Purpuses, Etc. 

JOHN R. KEIM, Buffalo, N.Y. ,U.S.A. 

O!' � Automatic Machines 
q,;: '] '" 

-
F O R  

� Q 1 FO R M I N G  WIRE  U � Q from coil into shapes :s.imilar 
. a.......D '-'1 to cuts. We can furnish rna-6, 1 cbines or goods, as deSired. o '=- {l:ir Send fo,' OutalO(Jue. � � BLAKE & J O H N SO N ,  

P .  O .  Box ", WATERBURY, CONN. 

THE OBER LATHES 
For 'l'urning Axe, Adze, Pick, 
Sledge, Hatchet. Hammer, Auger, 
�'ile, Knife alid Chisel Hanrl1rs, 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Bal usters ':I'able 
and Chair Legs and other irrngular 
work. 

Steam & Sail Yachts, Row Boat:s, Canoes 
Our Catalol< give. the troth, in detail 

about tbe best boats built. . 
Write for It to-day. 

RACINE JlOAT MJo'G. CO. 
ROI 81>. Uaclne. WI •. 
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WEBSTER�S 
INTERNATIONAL 

DI 

By the addition of 2 5 . 0 0 0  New Words 
Edited by W. T. HARRIS; Ph.D .• LL.D., 

U. S. Commissioner of Education. 
Will readily settle questions about words, 

men, places, scientific subjects. etc. It has 2364 
quarto pages with 5000 illustrations. 

LE. T US SEND YOU FREE. 
our Chart of English Sounds for hC\IIle study 
with the children, also U A Test in Pronuncia
tion " which affords a pleasant and instructive 
evening's entertainment. 

Illustrated pamphlet also free. 

G. & C. MERRIAM CO., Publishers, 
8 Main St., Springfield. Mass. 

F'or SPINAL 
TROUBLES 

Switch :lIld plug' (>(-'Ceptacll' box, cUlllbillCd, 
l�'. .J . H.uS::H.'1l . . . . . . . . . . . . . .  . 

Syriuge, l�. ll. l!:dd,v . . . . . . . . . . . . . . .  . 
Table leg joint, g. T�·clell . . . . . . . .  . 
'rug, It. ll. II i l l .  . . . . . . . . . . . . . . . . . . . . . .  . 
Tank lug', U. :-:i.  Bl'I ,h" . .  . 
'l'argl't l rap, L. t\. Sllt'nuall . . . . . . . . . .  . 
'l'elegTllphy, \\"i n..'lt·s:o;, .1 . BUtTy . . . . . . . . . .  . 
'rCll1pCI':lturc 01' IwaLl'd 8ubslHIICI'S, tlpp •. I I'-

696,507 
0%,728 
u!jfj,519 
600,678 
UUU.7!);� 
uHG,7G3 
GOO,7 1 5  

atlls fo[" gagil lg' , E. 1.1', �'-IU I'St· . . . .  OD6,016 
Teml}CratUtes of heated suilSLaIlC('S, gag-
Tcn�l

l
;ft�g E�a�i] iJ���

r
�J'." A. J:b ;';I�� : " " " ' " 

Theater, min iature, A. L. 1tcGonnick . . . .  
'l'hill coupling, A .  Paul . . . . .  
'fhill coupling, Bishup & To1illc . . .  
Tbt'cslwl's H I llI separators, clovl'I' hullillg' 

:Itt achlllt'llt fur gl'a i l l ,  C. Saylor. 
�l'hl'l'sh i lll; Il1achilll', 1;'1'11 11 1 ,  \V. Alalullc,r . . .  
TiCkl't, pill . J .  1'. Kublls . . . . . .  . 
Tilting' chair, J. BllplliJcckl'I' . . . . . . . . . . . .  . 
Time rC'corder, C. J. C. & C. A. Kruwm . .  
Time trecordel' and sign�II, watcbmau's, J .  

B. Yeakle . . . . . . . . . . . . . . . . . . . . . . . . .  . 
frire, uicycle, R. L. Lewis . . . . . . . . . . . . . . .  . 
Tin' fnl' vehicle wheels, !'uuber, J. �J . 

S,,'cet . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tire, vehicle, \V. 't ,  Ostrander . . . . . . . . .  . 
Tire, vehicle, F. TJl lmt.lll,Y . . . . . . . . . . . . . . .  . 
Tire, vehicle, C. A. l'pttie . . . . . . . _ . . . . . . . .  . 

. 'robaCCQ curing �lppanttlls, G. [i'. Hillman . .  
Tool, compound, C. :)andlcl· . . . . . . . . . . . . . .  . 
Toothpick bolder, C. A. Y<l1 illi . . . . . . . . . . .  . 
Top, spinning, H. C. COVl'I't . , . . . . . . . . . . .  . 
1.'l'uck jack, Fryk & Johnson . . . . . . . . . . . . .  . 
Truck wrcnch, .J. \\', Morcholl,:C . . . . . . .  . 
'rl'tlctlon s.rstem, F. J. Spragll!.; . . . . . . . . . . .  . 
Tl"Olley catcher and I'etrievel', C. 1". 'Wilson 
'r" uck, adjustable, M. E. Bai lf'r · . . .  · · · · · ·  
rr'ruck bolster, railway CUI', O. M .  Stimson . 
'rl'tlCk, CHI', E. S. \Voods . .  
'rl'tlCk, CUI', E. A.  Curtis . .  
'l'rucl�, cur, �V. i\J. Johns . .  . 
Trunk, J. r. LC'vcl'good . . . . . . . .  . 
Trunk, S. E. V. Soward. . . .  
Tube cov£.'ring die, P. H. Friel . .  
Turbine, uxiul fiow, Bok & Hobs:.bm .  
TUI'bine, compound steam, _ [-I . . F. Fullugal 
Turning device, G. H. II iitl I'Pt)) . 
Turning machine, wooll, \V. T. JOIH·S. 
Type, font of, G. A. Goodsoll . . . . . .  . 
Typc founding Illatrix, G. A. GOOci.801l . .  
Typewriter, C. liJ. :\]axwell . . . .  
Typewdtcl' cabillf'tJ • ,V. HOI'I·ocks . . . .  . 
Valve, S. \VilsUII . . .  : . .  . . . . .  . 
Valve Ulll1 switch ;.I P IHU·utus, combined, K 

000,878 
000,537 
G!l0,835 
u! lG,839 
U!)U,897 

69G, 771 
606,585 
606,700 
606,746 
G96,677 
G9G,758 
696,785 
606, 710 
606,866 
696,579 
696,880 
696,781 
6!lG,535 
696,5 1 1  
696,617 
696,627 
606,641 
606,685 
006,816 
606,865 
0!l6,795 
696,867 
600, 8 1 7  
606,824 
006,734 
G96,733 
G06,833 
69G,565 
096,615 

C. Gal'land . . . . . . . . . . . . . . . . . . . . . . . . . . . .  606, 630 
Valve apparatu� for locomotives, vacuulll and 

watf'I' relil'f, A .  S(Il-'IlCC'I· . . . . . . . . . . . . .  . 
Valv(', balanccd slide, Ii'. C. Cba 1'lcs . . . .  . 
Vlllv(', t'nginc, .1, U. McCorm:l.cl, . .  
Valve, piston, \V . HcstQIl . . . . . . . . .  . �� latest and best invention is Vapor genf'rntor, CHstelnau & Thinlon . . . .  
Vehicle , bl'ukC', \V. G .  Price . . .  , . . . .  696,053, 
Vebicle bl'uke mechnnisrn, \Y. "'inkier . .  
Vebiclc frame, self propeJled, A . . -t. Ball, 

696,847 
G06,718 
GOG,G!H 
G9G,G75 
690,797 
fl96,654 
696,530 Scientific App l iance. 

It is Iij<ht but very strong in  its 
sustaining capacity. Intended 
for men, women and children. 
BeLt.er than plaster 01' leat.her 
jackets, comfortable to Weal', 
easilY adjust.ed. Best thing on 
the market for weak or deflected 
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worn without detection. Satis
faction Guaranteed. vVl'ite 
for cntalog and special informa
tion to·day. Sent free. 

No experiment but a fact. 
THE PHILO B U RT M'F'G CO .• 

69 Fourth St .• Jamestown , N. Y. 

Jr. . . . . . .  . . . . . . . . . . . . . . . .  . . .  . 
Vehicle �I'o l nd wheels, mecbanism fOI' trans

mitting power from, C. 1.1. V. 1';: iI1n(',\' . 696,642 
Vehicle, motor, \V . W. Robinson . . . . . .  696,596 
Vehicle, motol', E. J. Ppnnington . . . .  G9G,6!)4 
Veblcle sent lock, C H. Lnmbo,·t . 69G,648 
Vehicle top rest, � l .  3. 'l'ruslow . . . . . . . . . .  696,66] 
Vemlin� machine, co. ;o operated. Morgan & 

'1'I110t80n . . . • • • . • • . . . . . . . . . . . . . . . . . . . .  696,742 
Ventilating apparatus, L. G. Swnnson . . . . . . 696,914 
Vessel, non-refillable and non-re-cmptluble, 

R. Fl'fe . .  . .  . .  . .  . .  . .  . . .  . . . . . .  G96.9 1 7  
Waist lcn�tbening device, E. Dc Laney . . . .  096,804 
"Tasher. See Dish washer. 
Washing machinf', J. R. Hartman . . . . . . . .  696,562 
\Vasbing machine. P. Botz . . . . . . . . . . . . . . . .  696.853 
Water closet watel' suppl.r U PPH I'utus, V. J .  

Apple Economical Gas Engine Igniters. Emo,',\' . . . . . . . . . . . . . . . . . . . . . . .  . 
Water heater, C'lectl'ic, Shoenbcrg & Levy . 

696,424 
696,599 
G06, 692 
606,G47 
G06,5G6 
696,563 

Are positively the best built for 
St.'1tionary, Automobile and 111:\
rine Gas Engines, either touch or 
jump spark �ystelll. We 3re the 
le:lders in the m:iIIubcture of Ignitill,!! Dynamos, i\la:.rnetos, . Gov
�rnO!'g, Coils, Plu;..-s. etc. lVrlte for 
pdnted matl£·r. The ])nyton 
Eh.·ctrl c n l �Ii'&r. COlUjlllny . No. 80 South St. Clair St., Dayton, 
Ohio, U. S. A. 

New York stock carried by Chas. �. IlIer, 91 Reade Street, N. Y.; 
Philarlelphia Office, The Bourse j Chicago Oftice, 19-21 La Sallt' treet. 

GASOLERE 
ERGIRES 

from 3 to 30 H. P. 

Satisfaction Guaranteed. 
Write for Catalogue S. 

H. W. H U B B A R D  

\VatC'1' met�r, Nash & King . , . . . . . . . . . . . .  , .  
'Yatcl' purifying devie!', J. M. A .  Lacomme 
Water tub.:, I'ot!]!'.,·, A. S. Hugbes . . . . . . .  . 
Wean!?'I', cult', J . . J. Hescl' . . . .  , . . . . . . . . . .  . 
Weevil 01' othf'1' iusect destroyer. boll, Doak 

& Fa rrington . . . . . . . . . . . . . . . . . . . . . . . . .  696,419 
Wei§�I\\\1t:.�ac.

b
.
i�1�: . ��J� . ��1.1� �'�1"��� . ?  .. . �j': . �:r: 606,598 

Wen and test boring machine, portable tub-
nllll', C. D. Picl'co . . . . . . . . . . . . . . . . . . . . . .  696,480 

Whistle, p_'ll'ul, A. P. Hatch . . . . . . . . . . . . . .  696,814 
Windlnss a<1d warping willch. combined, J. 

R. Andre,,·s . . . . . . . . . . . . . . . . . . . . . . .  . 
\Vindmill, \V. Bauer . . . . . . . . . . . . . . . . . . . . . .  . 
,\\TiIHlow, J. Fryel' . . . . . . . . . . . . . . . . . . . . . .  , . . 
"'lindow screen, ObeJ'mc�'f'J' & Ambacber . .  . 
\Vindo\\' screen, H. '1'. \Vrigbt . . . . . . . . . . .  . 
Winker stay fastener and bolder, A. L. 

696,394 
696,622 
696,428 
696,744 
696,783 

Archambeault . . . . .  , . . . . . . . . . . . . . . . . . . .  696,533 
"'i l'p rceling and stretching machine. H. C. 

� �  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wire I'cC'ling mnchinc. W. O. Duulnp . . . . . . .  . 
Wire st l'C'tclwl', ""nlls & Boyter . . . . . . . . .  . 
WiJ'f' strctcllC'J' and cuttPI', .J . A. Armour . .  . 
'""ooden hutteJ' dl�h('s, (:te. , machine for mnk-

696,906 
6D6,'I27 
696,881 
096,395 
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N . \YJ'C':;��', �: f.' ril���I�� : : : : : : :  : : : : : :  : : : : : : : : 696,445 
69G, 406 
606,679 , ACETYLENE GAl:) AND CARBIDE OF Wl'ench, no,,'al'(l & Langhart. . . . . . . . . . . .  . .  

CuJciuro.-AIl about the new illuminant, its qualities, 
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of articles, gfvin� in complete form the parncu]ars of 
this �llbject. Details of furn:wes for making the carbide, �aB generators. gasomet-ers, burners, etc. Contained ill 
SCIENTI1i'IC AlIERICAN SUPPLEMENT Nos. 9H�, 
1 1111.1, I Un 7 ,  IOI :.!, I n 1 4, I n l � ,  ] U1 6, I li Z:.!, 
l U: I � ,  I n :':->, 1 n., 7 ,  1 n64, l U7 1 ,  t 0 7 :.!, 1 U8�, 

H�hV��f'l ���?l ,11�t�':.!V61::"d � ��!\: 11rl��'
iO 

cents each, by mail. from tbiij office. and all new�clealers. 

MAN1UF ACTURERS 
GENERALLY 

All f:lCtorics J;hould be equipped with our 
exh.U1st s�'stcm for coll\'eying' shu\'inC's, 
Sll\nlllst :-lIlt! (I LIst from wood-workillJ! 
uuu'hinery, linl. rlus!. eh:. froln polishing whe .. ls, chips :lIlt) bark in p!lpElr mills, 
du�t from tumbliuA' b:urels. sluoke from 
for�es, dusL fr.)m shoe factories, to con
venient recenlades. The Hartford patent 
Exhauster is ailjul'>taLIt'. iutel'changellble 

�::�tl)�:lirc��ii�I��' C���\:l'!��:"�;,
n
gl_llIic�l� 

application. Til E  JIAR'1'}'Onn 
72 Suffield St., HABTFOnO, CO�N. 

DESIGNS. 
Belt, L. A. Myel'S, Jr . . . . . . . . . . . . . . . . . . . . . .  H5,842 
Belt, "ppa"el, O. A. Lebman . . . . . . . .  35,840, 35,841 
Cilbinet, waJ1, C. E. Lan·sbee . . . . . . . . . .  , . . .  35,8H7 
Glon 1<, H. Ma),el' . .  . . . . . . . . . . . . . . . . . .  35,84� 
Clock cnsp, H . .Tucobs . . .  , . .  , . . . . . . . . . . . . . .  35, 832 
Gas 3rc light. 11 .  E. Frallke . . . . . . . . . .  , . . .  35, 835 
Geur casing, C. VV, Hunt .  . . . . . . . . . . . . . . . . . . 35,836 
Ghlss dish, W. C.' Anderson . . . . . . . . . . . . . . . . 35,830 
Lump fixture, 'r. M. Jamison . . . . . . . . . . . . . 35,834 
Pattern, dress skirt, H. Guidez . . . .  35,843 to 35,848 
Picture fnunc, R. Goette. . . . . . .  35,831 
Spoon, 11' . P. D'Arc)' . . .  . . . . . . . . . . . .  35,829 
rL'ype, font of, .1. 'W. PhinnC',V . . . . .  35,839 
'rypp, font of printing-, H. Iblenbul'g . 35,838 
Violiu case, N. B. ,Kennedy . . . . . . . . . . . . . . . .  35,&�3 

TRADE MARKS. 
Bittel'S, stomacb, Baton Rouge Liquor & 

Clgal' Co. . . . .  . . . . . . . . . . . . . . .  . . .  38,026 
Boots and sbocs, 1i'l'Hnk & Duston . . . . . . . . :-l�.OO7 
Boots nnd sboes, Pc>ters Shoe Co . . . . . . . . . .  38,008 

ELECTRICAL Coffee and tea, P. N. Wilcox . . . . . . . .  , . . . .  38.036 SUrrLI-'::S Cofl'ee, tea and spices, Stcinwcndcl'-Stofi'I'C-1.,; gen Coffee Co. . . . . . . . . . . . . . .  38,037 

01 .!very kind for Electrician�. Bell Hangers and 
all experimental work. Htate youI' wants �Dd get ilIus· 
trated Ii:sts free. Libel'ty 1£.lecu·ical :SuppJ:,-' Co., 
136 Liberty Street, New York. 

[nsure Speed 
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D Strength 

Collars and cuffs, Union ColinI' Co . . .  38,004, 38,OOG 
Corsets, Kops Bms. . . . . . . . . . . . R8,OO2 
Corsets, Strouse, Adlcr & Co . . . . . . . . . . . . . .  38,003 
Drugs, certSlin named, L. Richardson Drug 

Go. . . . . . . . . . . . . .  . . . . . . . . . .  38,025 
Engines and hoists, gas and gasoline, Weber 

Gas and Gasoline Eng-inc Co. 38,047 
FabriCS. cotton, Ward, Hanbury & Co . ,  . .  38.011 
FenCing, wire, P. A Reid . . . . . . . . . .  , . . . . . . .  38,044 
F'IOlll" wheat, H. D. Fallis & Co . . . .  , . .  , . .  38,038 
Glanders, preparation fol' the cure of, P. 

Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,024 light of actual tests fur spe�d 
and strength has been proven 
to be the G & J Detncha
blc 'l'h'cs, the edges of Which 
alone seat tn the J'im, leaving
the sides free to bend. 'l'hese 

_ Head gear, Gll'n & Go . . . . . . . . . . . . . . . . . . . .  38,000 
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though coating a little more 
are certainly the cbeapesl in 
tbe end. Catalogue free. 

Horse blankets, "T. A,\' !'cs & Sons . . . . . . . . .  38,0]0 
Hosiery, Pilling & Mndelcy . . . . . . . . . . . . . . . .  38,006 
Insect powder, VV. F. Steinmetz . . . . . . .  38,023 
Jewelry, li' . PeJ'nns . . . . . . . . . . . . .  , . . . . . . . . . . .  37,996 
Lard and lard compound. Armour & Co . . . .  38,039 
Malt prepal'3tiolls, L. Hoff' . . . . . . . . . . . .  , . . .  38,OR5 
Medicinal preparations for asthma, cntal'J'h, 

!l.nd ba." fever, T. & A. Chemictll Co. 38,030 
Medicinal tablets, C. C. Dig!:s . . . . . . .  38,027 
Medicinal tablets, Egyptian Munufacturing 

G & J TIRE CO •• INDIANA POLIS, U. S. A. Med�tlCs fol' ce,·t�i,; ' ,;,; ;';,id ' di�';,;�';�" Po\�'e;'s 38,028 

SYNCHRONOGRAPH.-A NEW METH· 
od of rapl<lIy transmitting' intelligence by tbe alteruat
tn� currLnt. A fuU description of the interesting ap· 
paratus of Crehore and Squier. 13 illustrations. Scn�N
TI>" C AMERICA" SUPPI,EMENTS 1 1 1 4  and 1 1 1 5. 
Price 10 cents eacb. For sale by MUlID & Co. and all 
newsdealers. Send for new catalogue. 

o L H O L D � N  
REAL [STATE. TRUST B LDG PHILA , PA 

RSEGEALED ICE MACH INES 
\ l � 1 1 ;..( , T F''' r , I . T I I " I' r f. 1I A� <.. 1 f'l  } I SO) ') 

Manufacturing Co. . . . . . . . . . . . . . . . . . . . . .  38,048 
iUedicines, proprietary, HCl'bogen Medical Co 3R,029 
Metul, babbitt, M. J. Rogers . . . . . . . . . . . . . . . .  �8,043 
Music, sheet, Howley, Havilnnd & Dt:esser. 37.998 
Paper, writing, Byron "Y('stf)n Co . . . . . .  , . . .  37.997 
Perfumery and certain namNI toilet PI"C'I)-
Perf��!��

n
�. If'. r.:IC�ev·,:e. · ·. ·. ·. ·. ·. ·. ·. ·. · .

.
. 
38,0� 6: ��:g} � 

Periodical, weC'kly, Ii'. Lnmond . . . . . . . . . . . . .  37,999 
Petroleum, H. D. Fletcher . . . . . . . . . . . . . . . . . .  38.021 
Plaster fiber, A. M. Sbeakley . . . . . . . . . . . . . .  38,041 
PUbl�6�tl�,

nsH. PC�·iO�il����� . . .  �.
H
.���

i
.�.

e
.
s
: ,:�:���� 38:049 

RIdging, Globe Ventilator Co . . . �. ' . .. . . . . . . . . 38',042 
Salve, E. Hoxworth . . . . . . . . . . . . . . . . .  ,0 0 '  • • • •  38,032 

(ConUnued on. page. �67) . 

STRENGTH 

, BEAU TY 
DU RABILI TY 

IUanufaclOl'Y Establishe.1 1761. 

J . E A O  PENCILS, COLORED PENCILS, SLATE 

PENCILS, WRl'l'ING SI,A'l'ES, INKS, STATIONERS' 
RUBBER GOODS, RULERS. A R 'I'IS'1'S' COLORS. 

78 Reade Street, New York, N. Y. 
GRAND PRIZE. Highest Award, PARIS, 1 900. 

WE MAKE A HPECIAL'l'Y OF 
G REY IRON CASTINGS 

FOR AUTOMOBILE WORK 

American Tubular Wheel CO. UTICA STEAM ENGINE AND BOILER WORKS 
UTICA, N. Y. 

5 9 1 7  Penn Ave., Pittsburg, Pa. 
Write for our NEW CATALOGUE • • . •  

2 Battery Call 
Telephones for 
$ 4 . 50 

Good for 600 feet 
Meta l l i c  Circuit. 

2 Generator Call 
Telephones for $7.50 

Good for ;; miles single Iron Wire. 
.. B.'1.tteries included." Sent C. O. D. it' �1.00 sent WIth order • 

FARR & FARR. 1 1 9  W. Jackson Bou levard, CHICAGO. 

EI T 
'DlLARS 

ND NINETY-FIVE CENTS 
uy! the celebrated, hiKh grade, 

1902 Model EDGE MERE BICYCLE, 28 .. 1ncb W leE." , any height frame, high grade equipment, 
including high grade guaranteed pneumat ic ttrn', adjustable 
handle bars, flne luther eoyered grips, pndded SAddle, tiDE' ball 
bearing pedals, niekel trlmmIDl:s, beauUfully flnll�hed through
out, Bny color enamel. Strongest Guarantee. 
$ 1 0.95 for the cE."lebrated 1902 Kenwood Bicycle. 
$ 1 2 . 7 5  forthe ct'lebraledl902 Elgin King orElglnQuet'oRleyele. 
$ 1 5 . 7 5  for the highesl grnde l9O'.J ble1ele made our tbreeeMlWD 
nld:el jOint, Napoleon or Jo@ephlne, complete with the 
...-ery flnest equipment., includJDg Morgan & \Yrlgbthighest 
gra.de pneumatic tires, a recu10r .50.00 bicycle. 
10 pAYS FREE TRIAL ��. ::'�Ymo�:';fo���.?.,'jtl!":.1� 
oWer fiver hen.rd of, write for oar free 1902 Bieyele Catalogue. 
Add ••••• SEARS, ROEBUCK a. CO., CHICAGO. 

SELECT A PEN 
Suitable for your handwriting from a sample card of 12 leadiilg num
bers for correspondence, sent postpaid on receipt of 6 cents in stamps. 

SPENCERIAN PEN CO. 
349 Broadway, New York. 

\l\IE T R UST 
For one dozen boxes T HOMAS A .  EDISON, JR . .  INK TABLETS 

For you to sell at IOC. a box, retain your profits and remit us the balance, and if we find you honest 
and Industrious we will otTer you such i1�ducements as will enable you to earn llloney very rap'idly. 

THE WIZARD INK TABLET sells 111 every home and every business honse. They retall at IOC. 
per box containing eight tablets. Each lablet when dissolved in water makes the same quantity of 
lnk that would cost IOC at the stores. 

Over two tholisand testimonials from Banks and Business Men. Made in six colors. Write for 
sample tablets and full parliculars of our offer to Agents. 
TH OillAS A. EDISON. JR., CHEill I CAL C O • •  31-3a-3� Stone Street, New York, No Y. 
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Owners and Usprs of 
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MARKS 

PROTECTED 
against danl'!erous litiga
tion at a nominal cost. 
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PATENT TITLE & GUARANTEE CO . •  

CAPITAL $�OO,OOIl.OO. 
Tel. 4232 Cortlandt. 150 Broadway, New York. 
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TABER ROTARY PUMP 
which does. the most work at. 
the least expense. Simply 
constl'ucted, Can be run at 
any desired speed. Perfect

ly durable. All parts are inLerchaugenble. Needs no 
skilled workman. Defects guaranteed. Oatalogue free. 
TABER P U M P  CO . , 32 Wells St.,  Buffalo, N .Y . , U. S. A. 
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work as well as a $125 balance. 'rhe article is accom-
gta�:� �lt�:�l�l?� ,,:p}������li:'i�I���:l�I�:�nfn Vs�1��� 
TH'lC AMEH ICAN SUPPLEMENT, No. 1 1 84-. Price 10 
cents. For sale by �iU1\ N  & Co . . 361 Broadway, New 
York City, or any bookseller or newsdealer. 
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gla�s. SencL jor Circulars. 

Q U E E N  & C O .  
OpUca.! and Scil'Rltific InstMI<

metnt Wd'Ncs, 
NEW YORK : 59 �'iftb Ave. 

1 0 1 0  Chestnut Street, 
PBILA.DELPHIA., PA 

Using Natural Gas, 
I 'oal Gas, Producer 
Gns, and GaSOline dl. 
rect from the tank. 
1 to 40 H. P .. actual. 
The S •• riugfield 

Gas Engine Co. 
21 W. Wasbiugton St. 

Springfieltl, O. 
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Cotnpressed Air 
ITS 

LAR G E  8VO . 

PRODUCTION, USES AND APPLICATIONS. 

By GARDNER D. HISCOX. M. E. 
AUTHOR OF " llIECHANICAL ilIOVElltENTS." 

820 PAG ES.  547 I LLUSTRATIONS.  

PRICE, bou n d  in Cloth, $5.00. Half Morocco, $6.50. 
A complete treatise on the subject of Compressed Air, comprising its physical and operative 

properties from a vacuum to its liquid fonn. Its thermodynamics, compression, transmission, expan
sion, and its uses for power purposes in mining and engineering work ; pneumatic motors, shop tools, 
air bla�ts for cleaning and painting. ifhe Sand Blast, air lifts, pU1111;>iug of water, acids and oils ; 
aeration and purification of water supply; railway propUlsion, pneumahc tube transmission, refrigera
tion. The A1r Brake, and nunierous appliances in which compressed air is a nlost convenient and 
econOlllical vehicle for work-with air tables of compression, expansion and physical properties. 

A D10st comprehensive work on the subject of Compressed Air. 
__ A special illustrated circula1' of tbis book � 
IIlIJIlIIlI'" ,viII be sent to any address on application. .......,JI 

M U N N  
Publishers of the Scientific American, 

& c o . �  
361 JJroaclway, New York. 
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men and women to be 
specialists-to fill posi
tions and to earn sala-
ries beyond the reach of 
ordinary workers that 
lack t h i s  special train
ing. We can do this for 
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information, mention· 
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I. C. S. Textbooks 
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Dept. A, 240·242 W .  28<1 St. New York. 
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quickly by us than by any 
one else if you will study 
tn some of yuur spare 

time. We'll belp you leal'n what you need and give you 
the best books free to study from, while giving you a chance to 
EARN M O R E  WH I L E  LEARN I N G  
Courses tn Eleeu'jeal, Mechanical, Stean. and 
f.:;:�! Iir:l)�:.el�lne'{'alr.ll��f:!UA'1I8t�·�ss��Ct��:�: ral,hy, JOUl"llalisln, BooKkeeping, etc. 

Write for free catalogue 6, with full particulars. 
THE CONSOLIDATED SCHOOLS. 1 56 Fifth Ave., N. Y .  

The Key 'to a 
(ioodSitvdti 

is a technical education. Great 
industries require trained workers. 
Carnegie's partners rose from the 
ranks. We teach by mail. We have helped 
thousands to better themselves. A few 

F R E E  S C H O LARS H I P S  
in Meehanleal, Eleetrleal, Steam, Textile KnFIDeer
log; JleatJog, Ventilation and Plumblng -'tnclud_ 
ing MeebaoleaJ Drawlnp:- will be awarded to 
early 8l?plicants. The only expense is the actual 
cost of instruction papers and postage. 

Handbook de.<;cribing courses, method6 
and regular terms on applicat1'on. 

American School of Correspondence, 
B.lton. 11051. 

THE P h t-SCIENCE OF syc ra Ism 
.was thoroughly investigated at the 1ast session of the New York Legisla
+..ure and is wa.rmly endorsed by m!lny prominent Senators, Assemblymen 
and prominent State Officials. It IS taught in a full course by mail by 

PROF. ALBERT VERNON 
Founder and Professor in Psychology of 

T H E  VERNON ACADEillY OF 11lENTAL 
SCIENCES A N D  VERNON SANl'l'AltIUill 

The Science of Psychratislll teaches the superior power of the mine! and 
enables men and wornell of all ages and conditions to so self-develop tht:ir 
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postpaid, if you address 

VERNON ACADEn Y 0]<' MENTAL SCIENCES, 
occupying famous \VARN E U  Or:S ERVATORY BLDGS. 

2206 Enst Avenue, R«!chcster, N. Y. 

A llig 1leIJ) in Your I'resent. POSItiOD 
and lIell)S ,-uu to a. Better Posllion. 

Ad. 'h'ritersare earning from ,1;;l.KI to'IIJ.U,lI) 
a. year. Youngest and beet calling in bllsine8� wcrlll w·llay. lSngM ruture. Good dem:�nd. 'l'augbt 8Uc�88fully b, :'tlail. Ed., T. Page .. nd8a.m'\ A Diona. foundera original achoola,lver· 

tising,80ie ioetractora. Employersof Ad. Writers arecooatll,otlylooklll'l: 
to our illatitlltion (or .. va\lable talent. 64 pa.ges of particulars Pl!l.Uea 
free. PAGE DAVISCO .• 8ulto 20167 AdamsSt., CHTCAGO. 
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COPY RIGHTS &c. 
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illvention is probably p;l.tentable. Communica
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken througb Munn &. Co. receive speciaL notice. without cbA.1'u-e. in the 

Sci�ntific }Im�rican. 
A bandsomely Hlustrated weekly. Largest cir
culation of any scientific journal. Terms. $3 a year ; four months, $1. So,1d by all newsdealers. 

MUNN & CO . 36 1 Broadway, New York 
Branch 00100, 625 F St.. W Wlhiqton, D .  c. 

Scientific American 

Shocs, 'l'obin & Hicks . . . . . . . . . . . . . . . . . . . . . . 38,009 
Sboes while cleaning or polishing the same, 

devices fol' bolding, A. J. Skinner . . . . .  38,040 
Smoke distilled from ,,"Dod, liquid, liJ, H. 

W�t & �  . . . . . . . . . . . . . �� 
SOal) and Cl'eam, sba\'ing, F. B. Cbaddel'loll . :l8,018 
S031), laundry, Mnpl'J C. ity ::iO<I I} \Vorks . . . . . . :58.020 
SOal})) al1d oih; fOI' t 1'pa tillg- Ulld I:)oftclling 

icatbel', hides and bail', K A. 'Varren . ��8.01D 
Specific fOL" tile ClIl'e of kic i llL',Y and bladder 

complnints, Fustcl'-McClelhtll Co . . . . . . . .  38,03] 
Suspenders, Chostel' Suspendel' Co. 38,001 
Sirups, tinctures, pilis, plasters, oiutmcnts, 

soaps and perfumes, G. R. "-Vbite . . . . . .  38, 0 1 4  
1.'ablcts or  l)cllets fOI' the  brcath, R. A. Bl'HCh-

vogcl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,013 
Type.: fonts of, America 1l 1.'ypc 1,'ouIH.lel's' 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
\Vadding, wool, Norman & Evalls . . . . . . . . . .  . 
,"Vine, Cannel 'Vinc Co . . . . . . . . . . . . . . 38,033, 
\Vritillg JIltJchines aud typewriters, imperial 

\Vriting "Macbine Co . . . . . . . . . .  . 

LABELS . 
"Burtmer's Flol'al Cream,"  for complexion 

38,0·15 
38, 0 1 2  
38,034 

38,046 

prepumtioll, A. H. Bul'tmer . . . . . . . . . . , . .  9,047 
"Blue Ribbon ," for oil, Consolidated Oil Co. 9,057 
"Bowler's Club Rye \Vbis!.;cy, "  for rye whis-

key, W. Stastny . . . . . . . . . . . . . . . . . . . . . . . . 9,058 
"Eclipse Laundry Soap," for soap, Gettys-

but'g Steam Soup Co . . . . . . . . . . . . . . . . . . . . 9,046 
"English Mustard Sallce, " for mustard sauce, 

J. & J. Colman . . . . . . . . . . . . . . . . . .  , . .  " .  9,056 
"Gl'anulos Tonico-Laxantcs Del Doctor Rob-

erts," fol' a medicine, R. J. & J. A. Sali-
CI'Up • • . • .  , . . . . . . . . . . . . . . . • • .  , . . . . • . • . . • •  9,054 

"Heroids," for a mediCine, Dillet & Del-
fosse . . .  , . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  9,050 

"Kisbacoquil:as Axe," fol' fixes, J. H, Mann.  9,063 
"l(l'aum's Ne,y Reo Blood," foL' a medicine, 

l(l'uum Medicine Co. . . . . . . . . . . . . . . . . . . .  9,051 
"La Rosica, " for cigars, American Litho-

gt'avbic Co. . . . . . . . . . . . . . 9,060 
"Luminoso," for clgHI'S, Landfield Bros & Co. 9,061 
"Mrs. Dinsmore's GI'l�H t English Cough and 

Croup Bulsam," for n medicine, L. M. 
Brock & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,049 1 

"Oxyneul'u,"  for a medicinc, .J. Stolze . . . . . .  9,055 
" Regal," for brooms, New Bremen Broom Co. 0,062 
"Rocky Mountain '1'ea ,"  fol' a medicine, Madi-

son Medicine Co . . . . . . . . . . . . . . . . . . .  !), 052, 9,053 
"Ro,val Crown Gingel' Ale," for ginger ale, C. 

Valuer . . . . .  , . . . . . . . . . . 9,059 
"Soule's Infallible Moth, Tan, F'l'ec!';le and 

Pimple Eradicator," fol' a skin prepara.: 
tion, L. M. B,ock & Co . . . . . . . . . . . . . . . . .  9,048 

PRIN TS. 
"Clothing;" for clothing, tV, C. Both . .  , . .  , . . .  479 
" Emerson Spring Lift Chainless Reaper," fol' 

l'eapf�I'S and mowers, American Litho-
gl'a Vb ic Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  484 

"Foot Lift Emerson Gang," fol' plows and 
mowers, American Lithographic Co . . . . .  , .  483 

"Nabisco," for biscuits, National Biscuit Co .  480 
"Plasters," for plasters, J. Ellwood Lee Co. 482 
"Steckler's Mammoth recans," fot' pecans, .J. 

Steckler Seed Co . . . . . . . . . . . . . . . . . . . . . . . . . . 481 

A printed copy of the speclfica tion and flrawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
lbia oftice for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
'l'ot·k. 

Ca.nadian patents may now be obtained by the In
ventors tor any ot the inventions named ip. the fore
going list. For terms and further particulars 
address MunD & Co., 361 Broadway, New York. 

IDNTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention will be paid tbereto. This is for 
our information and not for publication. 

References tv for'mer articles or answers sbould give 
date of paper and page or number of question. 

Inquiries not answered in I'easollable time should be 
repeated: correspondents will beur in mind that 
some answers require not a little research, and, 
though we endpa\""or to reply to all either by 
letter Ot' in tbis depal'tment, each 'must tak� 
his turn. 

l::Iuyers wishing to pUl'chase any article not adver
tised in our columns will be fUrnished with 
undresses of bouses manufacturing or carrying 
the sume. 

Special Written Information on mntters of personal 
l':lthel' thun genenll intere-st cannot be expected 
\Y i thon t rem unera tion. 

Scientific American Supplements referr(�d to may 
bad at thp- office. Price ] O  cents each, 

Books l"f'felTed to Vl'omptly supplied on receipt of 
price. 

Minerals sent fot· examination should be distinctly 
marked or labeled. 

( 8581)  A. C. asks for a recipe to take 
an instantaneous pictUre s i m i la r  to a tiu
type upon surface of a sea shell .  What chem
icals, etc., are required for the pu rpose ? A. 
The surface of the shell must be coated with 
a sizing and then sensit i zed. You can obtain 
the materials and chemicals from any dealer 
in" photo materials. 

( 8582)  J. S. B. ask s :  In your issue 
[or ]febt'uat'y 22, on page 1 24, you have an at'
ticle on hydrate of potassium. You say that 
it bumed in oxygen, forming potassium hy
drate and water ; then this equation would be 
true : KH + 20 = KOH + H20, wbich can· 
not be balanced. Can you make tbis clea r '! 
A. If the formula for potassium hyd" ide is K H  
and i t  were bumed i n  0 ,  tbe product would 
be at fi rst K,O, potassium oxide. Upon cool· 
ing this would combine with wa tel', which 
would be formed and yield K O B .  Tllis is the 
t'eact ion : 2KH + O2 = T{20 + Hp ; and 
{C20 + H20 hecomes 2K O I I .  Chemists think 
that hydt'ogen does not fOt'm definite compounds 
witb the alkaline metals. 

( 8583)  A. B.  McK. ask s :  Will you 
kindly give me wbat information you can on 
the following subject ? 'rake a piece of steel 
and cu t in two pieces. Make one as soft as 
possible and the other as hard as possible ; 
now, what w i l l  be the difference 'in resistance 
in ohms. if any ? A . . BanIs and St" ouhal give 
the specific resistance of glass-hard steel as 
45.7 and of 'soft steel at tbe 'same temperature 
as 1 5 .D . . This i s  the resistance iu thousandths 
ohms of I a har one square centimeter in cross 
section. 
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'Published DY 'lie 
raw��!��f���r:������ <{.:�': R.R. 

$CEN1"3 P£,,"COPV 

Fifty cents a year. Send five cents for a sam
ple copy to Q00rge H. Daniels, G. P. A . . Grand 
Central Station, New Yorl;:. 

makes an average of 35 miles an houl' over most 
any sort of ro::.d without effort and with 

P ERFECT SAFETY. 
The Mitchell is a Bicycle 'Automobile built for onej 
is al ways under perfect control ; as simple in opera.ting as an ordinal'y wheel. It is built t·or wear and tear and not for a toy, and is F U LL Y  C ANTEED. Information sent free. M'f'd. WISCONSIN W H EEL WORKS, G, Raci 

Heats and Purifies Water 
. and Removes Oil and Grease. 

Send for new catalol< of Heat
ers, Purifiers and Separators 

HO PPES MFG. CO. 
26 Larch St, Springfield, O. 

THE NEW MARSH MOTOR CYCLE 
Model 1902. Price $175. 

A Gasoline Motor made with cral1k·disk. sbaft in one piece, extra 
strong bearinlZ's, exhaust val ve mechanism entirely within base. 
E
erfect lubrication, secured agninst dust, carburet.ter of the float� 
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best material, simple and perfect in every detail. COllfltructed 
by high skilled experts in every department and Is without a 
peer. Ii'ull descriptive circular on application. 
MOTOR CYCLE MANUFACT URING CO., Brockton,  Mass., U.S.A.  

Autom obi le  Engine Bu���ess 
After careful tef:-ting we offer to the 
public, with conflden'�et the 
S., B. & Ill. COlhl)onud Engine 
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boiler pumps connected from cross 
bead. Plain �ide valves. We al!'o 
build running gears and make pal'ts. 
SI[AEFFE���c!�!t��IA�'I'��'I�U�C�� & ?\l;�����ort 
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N. Y. 
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H O R N S  FOR TALKING MACHINES 
Crane Bros. , Mlrs. WestfieldJ Mass. 

If your dealer d0PS nOl. keep it write 
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Waltham Watches. 
" It is good to be sure." 

U The Perfedecl American Watch, "  an itlustratecl hooR. 
of interesting information ahout watches, will he sent 
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American Waltham Watch Company, 
Waltham, Mass. 
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S u p r e m e  i n  
R e s p e c t i v e  

T h e i r  
F i e l d s !  

75he HARTFORD S���E �� 
FOR BICYCLES. AUTOMOBI LES. 
AND OTHER. VEHICLES 

These are rht only 
fools you will n<cd. 

and DUNLOP D��:�E Tires � Wtre the Original Pneuma lie Tires 01 Iheir resptctive typts. T o-<lay thCV sliD have a world
WIde lame lor their excellence 01 design and construction. This would never have been gained had not 
each �r been made as if our very reputation deptnded upon their quality. Let us advise you 
regardmg the proptr size and weight 01 tire best adapted to your needs. Our Branch Hou�s 
located in principal cities 

art 

The 

o 
'Ohe HARTFORD RUBBER WORKS COMPANY 

H A R T F O R D . C O N N .  

�Our proposition to users of SOLID RUBBER TIRES I s  a. n  interesth\, one. 
Let u s  s"bmlt It to you 

-G A S M O B I L E-
STANHOPE, SPECIAL, SURREY and TONNEAU BODIES. 

9,  12 and 25 H. P. SPEEDS, 25, 30  and 40 M I LES. 
H I GHEST FINISH. BEST WORKMANSHIP. 

--- I M M EDIATE D E L I V E R IES--
AUTOMOBILE COMPANY OF AMERICA 

Ma.rlon. Jersey City, New Jersey 

The " Merkel" 

Touring' Cur with Tonnenu Uctnched. 
OWl' GatalO(J may help some. 

THE W INTON 11l OTOR C A R ltIAGE CO., 

Branch�s��I��w:;¥�l��: 8l1��:���1�o���g: �hi�t1d�iphta. 

The "Covert Motorette" 

Marvel 
Camera of the Age • •  The Motor Cycle that made Milwaukee famous." 

A powerful, ligbt dJld simple Auto
mobile at a moder
ate price. Fully 
guaranteed in every 
respect. 

Price 8600 
Snappa 

THE MERKEL MFG. CO ., Dept. A, M i lwaukee, Wis. 

Cracks in Floors 
Are unSightly. unclean and ullsanitary. 
GriPlJiu's Wood, Crack and Crevice 
Filler is the only perfect and permanent 
remedy, and is conceded to till a universal 
want. A clean paste, easily and quickly 
applied. Adapted to a/l kinds and condi

B. V. Covert & Co., 
Lockport, N .  Y . 

CRUDE  ASB ESTOS 
marks a mighty stride in the art of picture 

making. Learn more abont it at the deal

ers , or write for FREE booklet. tions of wood. Average cost about �;;f.}"'��..,.,,,,, $1.00 per room of 200 square feet. 
A N D  ASB ESTOS F I B R E  ROCHESTER OPTICAL AND CAMERA CO. r:w;�77Dmrrf"'oi��;,!- :::t�::�i�I�: ��c��;e ������ and 

MINES and WORKS , R . H .  M ARTIN ,  
THETFOR D ,  P. O. OFFICE, ST.PAUL B U I LOING 

C A N A DA. 220 B 'way, New York. 

JESSOP'S STE E LTHBEE�\RY 
FOR TOOLS. S AW S  E TC. 

W!!! ,J E S SOP '" SONS L:2 91 JOHN ST. NEW YORK 

MaRufac-
turer of 

Electrical, 
Mechani
cal and 
Scientific 
Apparalus 
FREDERICK 

THE MOST MODERN AUTO 
AUTOMO �ILES. 
Practical, Durable 
Efficient. Easy to 
�ge��.I'°Jou

a
�le ��l ' IHl e r  m o t o r .  

smooth gliding mo· 
tlOLl. 2mollels, tBOO· 
U500. Get further 
lUfoTruation free. 

One Man Equals Fille 
when it comes to I1pnlyln!! pnint .. "hingle stain or white
wabh. If the one man works with PATTON'S AEREO
PAINTER. It pays for Itself right away il used for interior 
whitewashing of factories and exterior painting of large 
warehouses and outbuildings. Requires no more paint 
than hand painting. Does good work. Use the 

Aereo - Painter 
for applying TOR·ON shingle stain and you have a com
bination of effiCienCY and economy that cannot be beaten. 
Circular on application. 

PITISBURGH PLATE GLASS CO., General Distributers. 
PATTON PAINT CO., 221 Lake St., Milwaukee, WI •• 

Tr.Y P E W R I tt E R5 

GRIPPIN MFG. CO •• 

���:.J,L.i..i.+.,w.lJ Dept. C., 

Newa.rk ,,>- New York. 

�bsolutelyNew MANHATTAN 8' much less than CHARTER ENGI NE ��o�l'i1���:.B prices. Second· hand, all makes. Send 
F. S. WEBSTER CO.. 333 Congress St .. Boston. Mass USED ANY PLACE , 

-;;;;;;;;;;;;;;;:;;;;;;:;;;:;;;;:;;;:;;;;;' BY A NY ON E 

I.ij $'.'/!';J'it:j.] :I" i;' \ Stationaries. ����b��,
Y

Sa�i�:����S, 

The Exponent of HI.hest Art In H;�S���G:S�VIri':sG:s�dDr.�m�:.;. 
ACETYLENE BURN ERS Sample25c.lnstamps Sena �OT Illusln'atpa Catalooue and 'fe.,tA,_ 

Ask for catal�ue C. 1rtOmals, and State YOtW' Power Needs. 
STATE LINE1��1',;.£?e;'s

C�t�.
t�a

e�'1grk�'
enn., . ;;. A. CHARTER GAS ENGINE CO .. Box 14B. STERLING. ILL. 

An answer to every movement made by 
the body is found in the e€tion of Pre8ldent 
Sn.pen,"er. A l l  strain is relieved. l'o other 
IUSpender is built on the Bame prinCiple &Ii . 

PRESIDENT 
SUSPENDER 

:-Sca�18S A:::=/l Var:=ieLtes a:=t lowe=='L Pnc::::--:es. Re�st RaI;;:::;IrOadi'���;;"";";;;;' � NEW SIMPLEX TYPEWRITERS tl�1�l��!.��i�i��1:�I¥���f:.f�lt� NJ:W J:Nf.. L I ND W I TCHJ:S No. 8 ,  Latest Patent, with Automatic Shift Key, S I D.DO. 
Money. Lilts Free. CHICAGO ,;<;A LE CO .. Cb.icaIlO, III. L L \I J.\ J.\ L 

RIVETT LATHE ���i From $ 1 00 to $ 1 700 Each. 

GOLD MEDAL 
AT TBE PAN.A M ERIVAN EXI'OSITION. 

arSend for new Catalog . .JifI 
Faneuil Watch Tool Company, 

BRIGHTON. BOSTON, MASS. 

bave a world· wide reputation 
and are made to suit aU sorts 
and conditions of people. 
BOOklets and Catalogues sent 
on application. 

T H E  N E W  E NOLAN D WATCH CO. 
37 Malden Lane, 137 Wabash Ave., 

New York Chicago. 
Spreckels Building, San Francisco. 

Other Machines $ 1 .00, $ 1 .50, $3.50, $5 .00 
and $6.50. Machines that will write good 
business letters quickly, ann machines so sim
ple that a chilcl learning its first letters will 
be helped. . 

Send for Circulars. 

Agents Wanted to make a Specialty of these Typewriters. 
Write to us; or for $20.00 we wlJ1 send one eacb. of above 

machInes all cbariles paid to agents' nearest express office. 
SIMPLEX TYPEWRITER CO .. 

642 First Avenue. New York, U. S. A. 




