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RETROSPECT OF THE YEAR 1901. 
Compared with the brilliant array of scientific 

achievements which marked' the last decade of the 
nineteenth century, it must be admitted that the 
opening year of the twentieth century has been 
str'angely barren ; so barren indeed that one might 
almost believe that the inventive mind was resting 
from its strenuous labors and superb' achievements 
of the previous decade. In the closing days of the 
year, however, the. world has been again startled by 
one of those epoch;making events which suddenly 
burst upon the world with not even a hint of their 
approach. We refer, of course, to the feat of the 
young Anglo-Italian Marconi in communicating by his 
wireless ·system of telegraphy across 2,000 miles of 
the Atlantic Ocean. So extraordinary is the achieve
memt that, had it been claimed by any other man 
than Marconi, doubts might well have been expre1llSed ; 
but the invariable modesty and unusual cOnllerYatism 

of the inventor have satisfied the world at large that 
no'such announcement would have been made by 
Marconi had he not possessed the most undoubted 
proofs of hiB Ejuccess. It is true that the .range of 
wireless telegraphy had been steadily increasing, but 
there was no such rate of increase as to prepare our 
minds for a jump from 200 or 300 miles to 2,000 or 
3,000. With such an achievement on record, it is  
likely that the future historian will speak of  the 
year 1901 as a brilliant opening of a brilliant cen
tury. 

EXPOSITIONS. 
{fheyeat has seen the successful carrying through 

06��6\'excellent expositions, Qil�MGlasgow and the 
ot�r i . our' own Pan-American .. ,at Buffalo. The for-f#'.' , '" " 
mer, as was natural in such a great center of me-
chanical industries as Glasgow, was distinguished by 
tne excellent quality of the eXhibits. in the depart
ments devoted to machinery and transportation. . Al
though it was not comparable in point of size to some 
rf'cent exp,osititlns, the quality of, the exhibits seems 
to have been eminently first-class, and, judged from a 
stlandpoint of finance, it appears to have been a very 
tUorough success. The more elaborate and im:rmrtant 
Pan�Ameriean ExpOSition at Buffalo closed on Novem
\:111' 2, after having achieved its object'of promoting 
the commercial interests of this country by advancing 
the "friendly relations and commercial intercourse be
tween the United States and other countries of the 
two Americas. The total admissions for the. first six 
months were close to eight millions ; but 

'
owing to 

the destructive snowstorm of last April and the ever
to-be-Iamented death of President McKlllley, there 
will be a financial loss of about $3,000,000 . .  The gov
ernment's exhibit, which was remarkably fine, has 
been shipped to the Exposition at Charleston. 

CIVIL ENGINEERING. 
Although the last year has not seen the ,completion. 

of ,aay notable civil engineering workS, steady prog
ress has been made upon many great undertakings 
that had been commenced in· earlier years. 

.The Croton Dam and Jerome Park Reservoirs have 
been pushed forward ; but the date of completion of 
these important works has been postponed by a 
proposed reconstruction; which will probably have to 
be carried out to render them perfectly stable. The 
600 feet of core-wall-and-earth dam at the southern 
end of the Croton Dam will, in all probability, be re
placed by a solid masonry structure, constructed on' 
the same section as the masonry' portion of 'the struc
ture that i s' alrElady completed. The change will in
volve an increased expenditure of several' huhdred 
thousand dollars, and will postpone the completion of 
the dam, probably until the early Summer of 1904. 
The Wachusett Dam for the Boston water supply has 
been advanced considerably during the year. 

Another great hydraulic work is  that Which is be
ing carried out at New Orleans for the cleansing and 
draining of the �reat southern city. It was started 
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in 1894 as a drainage system at an e stimated cost of 
$8,000,000 ; but the city, under the spur of yellow 
fever epidemics, increased the issue of bonds by $12, 
500,000, in order to complete the drainage and install 
a complete sewerage system. The value of this work 
in its effect on the health and comfort of that city 
will be immeasurable. The stupendous irrigation 
works on the Nile hav� been carried along with in
creased energy. The object of the two great dams, one 
at Assouan and the other at Assiut, is to store the 
flood waters of the Nile and use them for irrigating 
and reclaiming a considerable area of the Nile Valley 
which is. capable of· great fertility under cultivation. 
An idea of the magnitude of the task can be gathered 
from the fact that the river at Assouan is over a mile 
in width. Twenty-five thousand natives have been 
engaged steadily on the work in day and night shifts. 
The undertaking will cost $ 25,000,000, and will add 
2,500 square miles to the crop-bearing area of Egypt, 
the value of which to the country is estimated at four 
hundred million dollars. Of that great engineering 
work, the Siberian Railroad, we have heard but little 
during the year, but the indications are that by 1903 
this great artery of travel will be completed. 

The construction of the new East River Bridge, of 
1,600 feet span, which has advanced very slowly dur
ing. the past twelve ,months, is taking on new life ; and 
it is to be hoped that under the new administration, 
this greatly needed work will be pushed to a rapid 
completion. At present the Roebling Company are 
only just starting on the construction of the great 
cables. A few of the strands have been completed, 
but practically the whole of the suspended structure 
has yet to be built, to say nothing of the long ap
proaches .in Manhattan and Long Island. Work has 
just . commenced on the caissons for the new 1,500-
foot suspension bridge which is to be built in close 
proximity to the present Brooklyn Bridge ; but this 
means of communication cannot be reckoned upon for 
some five or six years to come .. The preliminary en
gineering is being done on the new cantilever bridge 

. which.is to cross the East River at Blackwell' s Island. 
As a result of the deterlll;ination of the Pennsylvania 
Railroad Company to reach . Manhattan by tU,!lnel, it 
would seem as though the construction of the Hudson 
River Bridge has been postponed indefinitely. 

Other important engineering. works during the year 
were the dredging of the 40-foot entrance channels to 
New York city ( the 40-foot channels will be 1,800 to 
2,000 feet in width and of. a uniform depth of 40 feet ) , 
the completion of the Riverside Viaduct, and the 
opening of the Willis Avenue Bridge across the Har
lem. The Riverside Viaduct, 2,074 feet in length and 
60 feet in width, is a steel structure which will form 
an important link in the magnificent system of drive
ways stretching from S eventy-first Street along the 
banks of. the Hudson River to th;€ northern extremity 
of Manhattan Island, while the Willis Avenue Bridge 
serves to carry the Third Avenue thoroughfare' across 
the Harlem River. The driving <if the great Simplon 
Tunnel through the Alps has been proceeding apace ; 
about half of the work has been done, .and the indica
tions are that the tunnel will be opened Within the 
contract time, or during the year 1903.  

An important preliminary step toward the execution 
of what will be one of th e greatest civil engineering 
works of the world was the presentation · of the full 
report of the Isthmian Canal Commission_ It will be 
remembered that the preliminary report, made last 
year, set down the cost of the Nicaragua Canal at 
$200,000,000. (,.Thl'l final estimate of the cost reduces 
this amoun;t to ·$:l.g9,864,000. It is estimated that to 
complete the pana

'�a'Canal, with the same section and 
capacity of locks, etc. ,  as Nicaragua, would cost $144,-
233,000. The Commission's report, judged from the 
standpoint of engineering and subsequent operation, 
is favora ble to Panama ; but as the latter is saddled 
with a demand from the owners of the Panama prop
erty of $109,141,000, the report advocates the con
struction of the Nicaragua (J,anal. For the failure 
ot the Panama p eople to get; a. recommendation 
from the Commission that their canal be chosen, 
they have themselves to thank. As we go to press 
the' news comes from Paris to the effect that at 
a re�ent meeting of the shareholders, they e�pressed 
a desire to sell out to the United States for whatever 
it" considered to be a reasonable sum. If the Pan 
ama Company were· willing to take for their property 
the $40,000,000 difference between the cost of com
pleting,the Panama and building the Nicaragua Canal, 
Go�gress'would probably be disposed to take up the 
l'anama scheme, because of its superior location and 
shorter length. A canal that i s . 46 miles lOng and 
takes twelve hours to navigate, an,d whose curves ,are 
few and easy, is, onthe face. of it, a. better proposit,ion 
than a canal 183 miles ,lang which will ,take thirtY-. 
three ,hour� to navigate, that is full of sharp curva
ture; and that will be at all times because' of this 
curvature troublesome to navigate. These are Simple 
engineering facts which cannot fail to govern the sit
uatiqn should a reasonable offer of the Panama prop
erty be made, 

AUTOMOBILES. 

The year 1901 will always be famous in the annals 
of automobilism, both on account of the mechanical 
developments of the automobile and the ext.�dinary 
speed records which have been made. The most re
markable records were those achieved in the PariS
Bordeaux race, when the winner covered the dis
tance, exclusive of slow-downs, in passing through 
cities, at the rate of 53 % miles an hour. This 
performance was followed by the Paris-Berlin race, 
in which the distance, 744 miles, was covered by 
the winner in the net time of sixteen hours and six 
minutes,-' at . an average . sIJeed of about 47 miles an 
hour. In this country Mr. Winton, driving a 40 horse 
power machine, covered a mile on the track in 1 
minute 6 2-5 seconds, while on a mile straight away 
in the races held on the Coney Island Boulevard late 
in the year the world's record for speed was broken 
by several contestants, Fournier on his 40 horse power 
Mors racer winning the mile in 51 4-5 seconds ;  Fox
hall P. Keene on a similar machine making the dis
tance in 54 seconds,' A. C. Bostwick on a 40 horse 
power Winton gasoline carriage making it in 56 2-5 
seconds, and A. L. Riker covering the distance in 1 
minute 3 seconds on an electric racing automobile. 
Mechanically, the automobile may be said'to be exer
cising a most stimulating effect in the production of 
motors of great power in proportion to then weight, 
and every possible kind of fuel has been employed. 
The SCIENTIFIC AMERICAN has illustrated. several of 
the most successful of those types. Among these we 
may mention a kerosene motor in which the oil is 
sprayed as directly as possible into the cylinder, a 
type which, we understand, has given very satisfactory 
results. The French manufacturers, who have lost 
none of their activity, and whose work continues to 
be marked by the signal success with which it has 
been always attended, have been experimenting with 
alcohol and are using it in two types of motors ; one 
in which pure alcohol is used, the other in which it is 
mixed with 50 per cent of gaSOline, the latter being 
the most common practice. In both this type and the 
kerosene motor, carbureters are used which are sim
ilar to those used in the ordinary gasoline motors. 
The French have also produced an automobile which 
is driven by ether, which is utilized in the same way 
as naphtha in a naphtha launch, the ether being boiled 
in a closed vessel and the resulting vapor expanded 
in the motor, condensed, and pumped back to the 
boiler_ Another interesting motor is one whiCh makes 
use of compressed air, the air being compressed by a 
kerosene oil engine carried on the carriage, and super
heated by being circulated within the cylinder jacket. 
Theoretically this motor should show excellent eco�
omy, since the compressed air being used before it 
cools off, the heat of compression is not lost, and the 
air in circulating around the oil engine cylinders 
takes up' much of the heat of combustion and trans
forms it into useful work at the axle. The progress 
of the industry in this country, as ,shown at the re
cent Automobile Exhibition in this city, was extremely 
gratifying ; "  the form and finish of the American-made 
machines compared favorably with the very best work 
of the old, e stablished European makers. 

AERONAUTICS. 

-X:.Of late years the efforts of experimentalists in the 
field ef aeronautics have been directed rather to the 
airship than ·to the aeroplane?<. Indeed, the whole his
tory of this fascinating. science has .been marked by 
a pendulum-like swing betwe.en the aeroplime and the 
navigable balloon. �axim, Lillienthal and Langley 
are not heard from so much as De.}a Vaulx and Santos
Dumon!?(De la Vaulx has been working for a num· 
ber of years on the problem of steering balloons upon 
the sea and during the past year he made an ambitious 
attempt to cross the Mediterranean in a balloon es
corted by the cruiser "Du Challia." Owing to boister
ous weather, the attempt was a failure. )(Santos
Dumont's experiments, which h a've attracted world
wide attention; had for their objective point the Wlll
ning of the Deutsch Prize of $20,000, offered to the first 
aeronaut who should successfully make the triP 
from the Aero Park in the suburbs of Paris around 
thelJllffel Tower and back again in 30 minutes' time.  
This'indefatigable young Brazilian, after several at
tempts, 

'
in one of which his' balloon was completely 

wrecked;. sueceeded in winning the prize, with only' a 
fraction of a minute to spare. The airship in which 
he made the trip is  98 feet mlength, 15 feet in diam
eter and is driven by ' a gasoline engine of 20 hOrse 
power", The' motor

' 
"and propellers are carried . on . a 

trussed frame which is suspended below the balloon 
by means of steel wires. Although the most· notable 
experiments are those

' 
that have been made by gas

supported airsh�ps,\a large num.ber of less widely ad
vertised attem:pts liave been made with machines of 
the aeroplane type. Among these may be mentioned' 
Nemethy's flying machine, driven by a 2% horse 
power gasolJ,ne motor ; the Hoffman flying rnachllle, 
d riven by a steam motor ; and the Whitehead flYlllg 
machine, which is built alter the model of th� bat:\: 



JANUARY 4, 1902• 
Contemporaneously with Santos-Dumont's experi
ments, there have been three other attempts which 
are worthy of mention ; one a machine built by Henri 
Deutsch, modeled somewhat on the lines of the Du
mont machine, and the others two English machines, 
one built by Mr. Buchanan and the other by Mr. 
:Bastin. Both of these are of the aeroplane typ�. Al
th ough the successes of the year are of scientific in
terest, they have not yet brought us within sight of 
a commercially usef\j.l airship. 

MERCHANT MARINE. 

In reviewing the history of the merchant ma rine, it 
.must be admitted that the ship of the year is the 
"Celtic" of the White Star Line, which has the dis
tinction of being considerably the largest vessel ever 
constructed ' in this or any other age. Though not so 
lOIig by four or five feet, she is seven feet broader 
than the "Oceanic," and cas fuller lines. Her gross 
tonnage is  20,880 tons, as against 17,274 tons of the 
"Oceanic," and 18,915 tons of the "Great Eastern," 
while on a maximum draft of 3 6  feet 6 inches she will 
displace 37,700 tons, or 14,200 tons more than the 
"Deutschland." She is ' of the mixed cargo and passen
ger type of moderate speed, which is becoming in
creasingly popular. In addition to her vast cargo 
capacity, she has accommodations for 2,859 passen
gers and a c rew of 335, making a total complement of 
3,194 souls. Of high-speed passenger steamers there 
have been added two during the year, the "Kron
prinz Wilhelm" of the North German Lloyd Company, 
and "La Savoie" of the Compagnie Generale Tran s
atlantique. The first named, built at the Stettin 
yards, is an enlarged and ,more powerful "Kaiser Wil
helm," 663 feet 4 inches in length, 6 6  feet broad and 
43 feet molded depth, and of 21,280 tons displacement. 
She carries the four funnels, so familiar in ' the 
German ships. ,On her maiden trip she covered the 
eastward passage in 5 days 9 hours and 48 minutes, 
the best day's rua. being 540 knots at a speed of 23.3 
knots per hour. 

"La Savoie" is the second of a pair of handsome 
new vessels that the French line have lately added to 
their service, the first being "La Lorraine." "La 
Savoie," 580 feet long, 60 feet broad by 39.6 feet deep, 
and of 15,300 tons displacement, made ;her first trip 
to this port at an average speed of 21% knots an hour. 
The dimensions of "La Savoie" are not equal to those 
of the largest ships of other lines, for the reason that 
the port of Havre imposes rather restricted limits 
of draft and length. The Hamburg-American fiier 
"Deutschland" has added somewhat to her prestige 
by raising her average speed for the e'astward passage 
from 23.3 "knots to 23.5 knots an hour, a record which 
she seems likely to hold, at least until the new North 
German Lloyd "Kaiser Wilhelm II." makes its appear
ance. Unfortunately, Congress did not favor the Ship 
Subsidy Bill for the promotion of the American mer
chant marine, by whicl). it was sought to place our ship
builders and shipowners on an equal basis with their 
foreign competitors in the keen competition for mari
time supremacy. Hence the finest 'and fastest vessels 
will continue to be built by foreign firms, and the 
cream of our passenger and freight traffic will be car
ried in foreign bottoms. The most notable ship to be 
launched during the year in this country was the 
"Korea," a fine freight and ,passenger liner, which has 
the distinction of being the largest steamship ever 
built in America. She is 572  feet 4 inches long, by 
63 feet broad, by 40 feet deep, has a displacement of 
18,600 tons, and was designed for a speed of 18 knots 
an hour. The vessel was built by the Newport News 
Shipbuilding and Dry Dock Company for the trade be
tween San Francisco and Hong Kong. The !'Korea" 
was launched in March, and the sister ship "Siberia" 
a few months later. The most interesting vessel 
launched abroad this year was undoubtedly' the tur
bine-propelled river passenger steamer "Edward VII:' 
This is the first attempt to apply the steam turbine 
to passenger service, and, the results have been very 
gratifying. The motive power conE!ists of three tur
bines working on three shafts, a high pressure in the 
center and two low pressures, one on each outer 'pro
peller. It is claimed that the total expansion ratio is 
about 1 25-fold. The vessel has shown its ability to 
maintain 20% knots an hour in daily service ; and in 
addition to the larger passenger' accommodation due 
to compactness of motive power, there is a total a\l
sence of vibration. There is a decided revival of in
terest in the' sailing ship as such, particularly in this 
country, where the, great success of the multi-masted 
schooner has led to the construction of craft of this 
type with six, and even seven masts. There is now 
under construction a truly mammoth schooner which 
wlllbejust under 400 feet in length, 50 feet in beam, 
with a, molded depth of 34 feet 5 inches, a displace
ment of 10,000 tons, and a dead weight cargo capacity 
of 7;500 tons. Steam donkey engines are used for 
handling sails on these big craft, with the result that 
the crew is  exceedingly small for the size of the ves
sel, the total number of men required for this schooner 
being' only nineteen. The typ e  has proved io be ex
ceedingly economical; the largest of them carrying 
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freight at a rate considerably less than that asked 
by tramp steamers. 

RAILROADS. 

Although the work of active construction on th( 
Rapid Transit Subway in New York has not been un 
der way for more than eighteen months, it has been 
prosecuted with such diligence that the close of the 
year finds the contractors fully seven months ahead 
of their contract time. Out of Ii. total estimated earth 
excavation of 1,700,000 cubic yards, a little over half 
has been removed ; while out of a total of 1,300,000 
cubic yards of rock, about 400, 000 cubic yards has 
been taken out. If we estimate the rate of construc
tion by the sum paid for work done, we find that out 
of a total contract price of $35,000,000, about a third 
has been paid to the contractors. The indications are 
that this splendid system will be open for public use 
by Christmas, 1903. During the year the Rapid Tran
sit Commission decided to extend the system from 
City Hall Park, the present terminus, to the Battery 
and beneath the East River to Borough Hall, Brook
lyn, and the necessary surveys are now being made .. 

Of scarcely less importance to Greater New York 
than the Rapid Transit tunnel, is the remarkable 
acheme of the Pennsylvania Railroad Company for 
connecting the Pennsylvania system directly with the 
Long I sland roads and with New York by a series of 

( 

tunnels, which will extend from New Jersey beneath 
the Hudson River, Manhattan Island, and the East 
River to Long Island. The preliminary plan, as filed 
with the County Clerk, calls for two tunnels running 
side by side beneath the Hudson River and diverging 
as  they approach the New York side, where they ex
tend beneath 31st Street and 3 2d Street to a great cen
tral station which will occupy the greater part of the 
blocks included between Tenth and Seventh Avenues 
and 31st and 33d Streets. This station will be practi
cally a three-deck structure, consisting of tracks and 
platforms 45 feet below the street, a broad overhead 
causeway, and a vast surface station and offices erected 

, at street grade. From the central station three tun
nels will extend below the East River and reach the 
surface at Thompson Avenue, a mile and a quarter 
back from the Long Island shore. 'The boldness and 
vast scope of this scheme are characteristic of the 
great railroad that is behind it. It will not only af
ford a direct suburban service with Long Island and 
ultimately with New Jersey, but it will permit passen
gers to travel directly without change of cars from 
New York to the Pacific Coast or any point in the 
United States or Canada. Should the scheme of the late 
Austin Corbin commend itself, there will be an op
portunity to connect. the Pennsyivania system with a 
steamship terminal at Montauk Point. Moreover, the 
tunnel will give the Pennsylvania "system a direct 
railroad connection with the New Haven system by 
way of Long Island and a bridge at Port Morris, thus 
avoiding the delay and undoubted risk of the present 

,railroad ferriage around the Battery and up the East 
River. Another important work affecting the trans
portation problem in New York city, which is ap
proaching completion, is the electrifying of the Man
hattan Elevated Railroads. The big 100,000 horse 
power power-house at Seventy-sixth Street has been 
completed and the first engine and alternator installed.  
The laying of  the third rail and the electrical con
nections on Second Avenue are also completed, and 
trains should be running on this division within a few 
days. The power house is to contain the largest sta
tionary engines and alternators ever constructed, the 
former being of 8,000 horse power, and each of the 
alternators being 42 feet in diameter by 10 feet in 
width, the revolving field being 3 2  feet in diameter 
and weighing 185 tons, while the total weight of the 
whole alternator complete is 445% tons. With the 
completion of this work the capacity of the elevated 
roads will be greatly increased. Ten minutes will be 
taken off the total running time from the Battery to 
145th Street, and an additional car will be included 
in each train during the rush hours. 

MECHANICAL ENGINEERING. 

While there has been no startling development in 
mechanical engineering during the year, there has 
been a steady, satisfactory progress. Much that might 
be said under this heading will be found included 
under "Railroads," "Automobiles" or "Aeronautics," 
for the reason that in the field of motive power un
questionably the most interesting development has 
been that of the internal combustion engine. The au
tomobile and navigable balloon, by demanding a very 
low ratio of weight per horse power In motors, have 
proved an enormous stimulus to inventors in the de
velopment of prime, movers. The steam turbine, of 
course, continues to be the most interesting of the 
steam engines, and of these the Parsons type con
tinues to hold the first place in public interest, and 
in the achievement of practical results. The two 
1,000-kilowatt turbine plants at Elberfeld, Germany, 
h ave shown a steam consumption of 11.9 pounds per 
indicated horse power per hour. At the same time, 
the extraordinary results obtained by the "Inch" Line 
of steamers marks a record in economy for the recipro-

3 
eating engine .  Two of these vessels, the "Inch1!:eith" 
and the "Inchdune," have made the trip from New
castle to London on a consumption of coal which 
worked out respectively at 0.99 and 0.97 pound per 
horse power per hour. These results were obtained by 
making use of every refinement known in steam en
gineering practice, Four of the five cylinders are 
lined and steam-jacketed, and the expansion is quad
ruple in five cylinders. The boiler pressure is 261 
pounds to the square inch. The steam is superheated 
to 469% degrees, and the air is heated to 290 degrees 
before entering the furnaces. The feed water is  
raised to 209 deg. in a contact heater and to 370 deg. 
in a surface heater before entering the boilers. The 
question next to be solved is whether it would pay to 
install the costly equipment necessary to secure these 
results on high-speed passenger steamers, and whether 
equally good results could be secured with a 35,000 
horse power equipment a s  with one of 5,000. If  so, we 
may look for quite a marked increase in the speed of 
fast passenger ships without any corresponding in
crease in the cost of running them, for it is  coal con
sumption that is the limiting feature of these vessels.  
In this connection it is a significant fact that the 
fastest steamship in the world, and the one with the 
largest indicated horse power, is equipped with a sys
tem of forced hot draft, and that the engineer of the 
ship attributes to this system the extraordinarily 
large horse power that has been secured and the ex
cellent economy of fuel which accompanies it, the 
consumption being 1 1-3 pounds per horse power per 
hour. The waste heat auxiliary engine of 150 horse 
power at the Technical High School of Charlottenburg, 
Prussia, is giving excellent results, for as a net result 
the steam and waste heat engine together developed 
an additional energy equal to, 34.2 per cent of that 
of the steam engine alone. Moreover, the steam con
sumption was reduced to 8.36 pounds per indicated 
horse power per hour : a most remarkable result, 
especially when the smallness of the unit is consid
ered. As a result of these experiments, a cold vapor 
engine plant has been constructed and tested in daUy 
service at the central station of the Berlin Electrical 
Works in Markgrafen Strasse. The average steam 
consumption had been 18.35 pounds per indicated 
horse power per hour. When the cold vapor engine 
of 175 horse power was put in operation, it was found 
that there was an addition of 41.7 per cent to the 
working energy of the compound steam engine from 
which it receives and utilizes the. waste heat in the 
form of exhaust steam. It is claimed at the Technical 
School that this dioxide-vapor engine is yet in the 
infancy of its development and application ; and cer
tainly in view of the remarkable results obtained, we 
are justified in believing that the system will have a 
most extended application, particularly in large cen
tral stations. 

In locomotive engineering there have been no de
velopments involving the introduction of new prin
ciples. Compounding is more in vogue abroad than 
here, although a new type of tandem compound has 
been brought out for the Northern Pacific Railway, 
which has been so successful that twenty new engines 
have been ordered from the Schenectady company. 
The cylinders are 15  and 28 inches by 34 inches stroke ; 
the high-pressure cylinder being placed forward of 
the low-pressure cylinder, both pistons being placed 
on a common piston rod. , Most of the new types of 
engines that have been produced are of the simple 
type, and for express service there is a preferen'ce for 
the Atlantic type with tra:iling axle beneath the fire
box. The new expresses for the New York Central 
are the most powerful express engines in existence. 
Th eir ,principal particulars are : Cylinders, 21 by 26 
inches ; drivers, 79 inches ; weight, 176,000 pounds ;  
total heating surface, 3,505 square feet ; steam pres
sure, 200 pounds ; tractive effort, 25,350 pounds. The 
Vanderbilt cylindrical firebox boiler continues to 
demonstrate its efficiency in hard service and is being 
quite extensively adopted. 

�OTRICAL. 

Unquestionably the most important developments in 
the electrical world have been those connected with 
telegraphy and telephony. The announcement of the 
brilliant conclusion of the course of experiments car
ried out by Dr. Pupin, in his investigation of the long
distance telephone, which appeared in the SCIENTIFIC 

AMERICAN during 1900, was followed by the announce
ment early in 1901 that he had disposed of his patents 
to tJie American Telephone and Telegraph Company 
for the sum of $500,000. Dr. Pupin first formulated 
a mathematical theory of the propagation of elec
trical waves, and then constructed an experimental 
cable which verified the theory and opened the way for 
the construction of a: cable suitable to commercial use. 
Dr. Pupin's first cable was 235 miles long ; his second, 
500 miles ; and his third' and most successful cable, 
250 miles in length. The inductance coils have been 
used successfully on a Bell telephone air lirie of 700 
miles in length, and Dr. Pupin considers that by the 
use of his system telephonic messages may be sent 

(Continued on page 7.) 
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Txt MARCONI '1'RANSOCEANtC EXPERIMENTS. 

The SCIENTIFIC AMERICAN is enabled to present to 
its readers the first photographs that have been taken 
0:t;4ilarconi's station at Signal Hill, Newfoundlan�a 
station which �II hereafter be memorable as the first 
plaCE! where a transoceanic wireless message was re
cei ved<",\ 

That the signals were received can hardly be doubted. 
Marconi himself has publicly stated that the sig
nals were heard with certainty and distinctness. At 
the Signal Hill station a receiving wire was employed 
about 400 feet high, which was supported by a kite. 
At Cornwall, the transmitting station was provided 
with an apparatus which was much more powerful 
than that previously used for communicating at rlis

,Scientific American. 
ferent parts of the earth, the possibility of which 
may state I have not the slightest doubt, it would 
bring about an enormous cheapening in the methods 
of communication at present existing. The system 
of submarine cables of to-day fulfills the demand of 
communication to a great extent. But the great cost 
of the cables themselve s  and their heavy working ex
penses place the existing method beyond the reach of 
a majority of the people inhabiting the various 
countries of the world. But could this new method 
be applied, I believe the cost of what we now call 
cabling to England might be reduced at least twenty
fold. I do not see why, eventually, with the wireless 
system, this cost should not be reduced to one cent a 
word or less. This colony of Newfoundland 

JANUARY 4, 1902• 

iron 8 inches in diameter and 2 inches between faces. 
The spools are held in the hand and the wi!'e rolled 
along the ground, and the material is so light that 
a man on foot can. easily carry 3 or 4 miles of wire, 
and put down the line at the rate of 2lj2 miles an ·hour. 
An interesting experiment has been made lately at 
Paris.' The station was established at the Reuilly 
Barracks, within the city limits, and the telephone 
corps set out with the regiment which was on march 
to the Fort of Vincennes, just ' outside the city. It 
was found that the regiment could remain in constant 
communication with the barracks by means of a 0.04-
inch wire which was placed directly upon the street, 
and even in this frequented part of the city it was 
not broken by the passers or vehicles. In the experi

tances of 200 miles. Even 
with a transmitter of in
creased power, the signals 
were heard only with the 
aid of a most sensitive 
telephone receiver. Before 
leaving England, Marconi 
had made elaborate ar
rangements to transmit the 
letter S of the Morse 
alphabet at a certain time. 
From Engli sh reports it 
would seem that the let
ter was telegraphed many 
times without appreciably 
affecting the Newfound
land receiver, until the 
memorable Wednesday of 
December 11, 1901. But 
upon this point nothing 
definite is yet known. We 
must await the paper 
which Marconi has prom
ised to read as soon as pos
sible before some scientific 
society. Marconi has had 

ments which were made 
during the grand ma
neuvers in Haute Cham
pagne by General Dav
oust, a wire was laid along 
the Bricon route between 
two· temporary posts, and 
it is said that a division 
of cavalry and one of artil
lery passed along over the 
wire, ignorant of its pres
ence, without breaking it 
or even interrupting the 
communication .. Tile Char
ollois system is used at 
present by a number of 
regiments of the French 
army. In the German 
army it is employed even 
to a greater extent than 
in France, and nearly all 
the regiments of cavalry 
and light infantry have 
the outfits. The maneuvers 
of laying and taking up MARCONI RAISING TIIE .. GREAT KITE AT SIGNAL HILL, NEWFOUNDLAND. 
the line are often gone 

through with, and it is said that one company 
lately put down and took up as much as 16 miles 
of line in the same day. In the case of rain or damp 
soil the line is  preferably hung upon trees or attached 
to houses, and experiments show that communication 
can be made up to 3 miles distance. Bamboo poles 
can be planted in the soil, and these form part of the 
regulation material. Microphone transmitters are gen
erally used, but for less than a mile a pair of Bell 
telephones will work. For long distances a micro
phone and an adjustable receiver is best, and this has 
been found to work as far as 6 miles. Capt. Charollois 
adjusts the receiver for maximum sensitiveness by 
varying the distance between the magnet and dia
phragm. A magneto bell or a Zigang vibrator may be 
used for the Signals, but the inventor prefers to vibra�e 
the diaphragm by heavy currents, using for the pur
pose the induction coil of the microphone, which i s  
fitted with a vibrator. This gives a shrill noise in the 
receiver which can be heard in the open air as  far as 
300 feet.  

unusual technical difficulties to contend with. His 
poles have worked very unsatisfactorily ; and the 
balloons and kites have not given the results that h e  
expected. In Newfoundland a pole 130 feet high has 
been erected with all possible care, and yet it will not 
be able to withstand one of the violent gales so preva
lent at this time of the year along the Canadian At
lantic coast. When it is considered that the poles cost 
$1,200 each, how enormous is the expense of experi
menting can easily be appreciated. 

At present, Marcon i is endeavoring to reduce the 
height of the masts. But until he has solved the 
problem of operating nearer to the surface, he will 
)robably construct for the purpose of his work a 
tower of such size that it cannot be blown down. In 
the experiments of Thursday, December 12, the kite 
was lost within one minute after the receipt of the 
letter "S." 

The announcement of his success has earned for 
Marconi a popularity which is not the fortune of all 
inventors. The Canadian government has determined 

c )  stand by him in his fight against the Anglo-Amer
;:In Cable Company. Officials have honored him 

"verywhere. At a dinner given to Marconi, Governor 
Boyle spoke glowingly of M'arconi's achievement. 
Marconi replied : "If my system of wireless t eleg-· 
raphy can be commercially established between dif-

i'hoLOgraph by J�es Vey. 
CABOT ·TOWER, SIGIUL RILL, NEWFOUNDLAND. 

is the first in which a message was received by cable, 
across the ocean, and I am glad to say it has also 
been the first to receive a message across this same 
ocean without a cable." 

Although they have unlimited confidence in Mar
coni's ability and rely implicitly upon his honesty, 
many scientists are by no means convinced that trans
oceanic wireless telegraphy is certain. 4Edison be
lieves that success would not have been attained, per
haps, if Marconi had attempted to transmit an enti re 
sentence. Moreover, the receiver was not the or
dinary apparatus, but a telephone of the most delicate 
construction, and most sensitive in operation. Even 
with this fine instrument the signals are said to have 
been barely distinguishable.t When these facts are 
kept in view, the necessity of further and more elab
orate experiments and the transmi ssion of entire 
messages is apparent. 

The Newfoundland work is of interest technically, 
not only by reason of the enormous distance involved, 
but also by reason of the fact that the ratio of mast 
height to distance was not maintained. �From the re
ports it would seem that poles were used in Cornwall 
no greater in height than those commonly employed 
for the transmission of messages for 50 or 60 miles.  
The curvature of the earth, formerly considered a for
midable obstacle, seems to have but little effect 

upon the transmitted wave� Be-
tween England and Canada there is 
a huge curve 100 miles high. The 
amount of . electrical energy required 
varies as the square of the dis-' 
tance. Up to the time of these last 
experiments Marconi had succeeded in 
telegraphing some 400 mil e s. To tele
graph 1,800 miles would necessitate 
the expenditure of energy twenty 
times as great. Whether this ratio 
held good in the case of the transat
lantic signals remains to be seen . 

.... .. 
MIlitary Telepho ne System. 

• 'e, • 
When the present work on the League Island Navy 

Yard at Philadelphia has been completed, the yard 
will be the finest in the country in the point of size 
and equipment. The plans call for golf links and 
baseball ground for the use of the officers. 

Captain Charollois has devised a sys
tem of niilitiuy telephone lines which 
has proved quite successful, and is 
now used in the French and other 
armies. After making a number of 
experiments he found that a bare wire 
laid upon the ground, provided it was 
not too wet, could be used for tele
phone communication with earth-re
turn over distances of several miles. 
The advantages of such a system in 
military work, where the line is to be 
rapidly and easily installed, are at 
once apparent. To diminish the 
weight of the line he uses a special 
alloy known as Martin bi-metal. The 
wire is 0 .024 inch in diameter and 
weighs about 10 pound s  per mile. It 
is rolled on fiat spools of galvanized MARCONI AND HIS ASSISTANTS AT SIGNAL HILL TOWER, 
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THE GREAT JURASSIC DINOSAUR. 
BY L. P. GRATA.CAP. 

The distinction gained by American vertebrate 
palreontology has been measurably due to the extra
ordinary deposits in the Wes1; The preservation of 
the skeletons of mammals and the great lizards i s  so 
perfect that the lessons they teach in the develop
ment of life upon our earth, and 
the examples they furnish of evo
lution quite surpass the added 
results of study in the same 
geological ' horizon elsewhere, 
throughout the world. 

·'l:lte Jurassic dinosaurs of Colo
ra'tto and Wyoming are to be re
garded as  among the most remark
able of vertebrate fOsSil�They 
reveal the presence in that remote 
age of a group of huge terrestrial 
and probably partially aquatic 
lizards which momentarily, when 
we realize their great size and 
singular proportions. impress us 
as grotesque nightmares. 

At that time ov.er the depressed 
and in places inundated lands of 
the West, sluggishly moving thei r 
enormous bodies in swamp lands, 
and through low brake-covered up
lands, were the great Diplodocus, 
the Morosaurus, over forty feet 
in length, the Stegosaurians, with
their crest of bony plates, the 
bird-footed dinosaurians incongru
ously uplifted upon their long 
hind limbs, and the formidable 
carnivorous reptiles, among which 
was the formidable Ceratosaurus. 
It is ,difficult to restore even in 
mental imagery the contrasted conditions of the Jur
assic age in Wyoming and Colorado when these im
possible creatures were the animal monarchs in a 
landscape curiously different from the present in these 
Western States. Cycads, conifers, ferns, and equisetre 
( horsetails) characterized the vegetation, a humid 
and warm climate prevailed, indented shore lines 
marked the coast of the Jurassic continent, and in 
harmony with the strange occupants of the land the 
swimming mosasaurs, or marine reptiles of great size 
and strength, di sported in the 
open sea or basked in the shal
low waters of estuarine bays. 

Scientific American 
1898 to . Wyoming claims distinction. It was then 
that in the midst of the eroded outcroppings of the 
Jurassic limestones and marls the series of vertebrre 
which form the colossal backbone of the Bronto
saurus were found. � 

These bones were taken out en bloc in the field, 
from their position, and, retained in the enveloping 

METHOD OF PREPARING FOSSIL BONES FOR SHIPMENT. 

matrix, shipped to New York, where a corps of skilled 
workmen under the supervision of Mr. A. Hermann 
finally extricated them from their stone sepulcher 
in the most perfect condition. ,The field WOrk was 
directed by Messrs. Peterson, Granger and Gidley, 
with whom Dr. J. L. Wortman was formerly asso
ciated as director. There has" indeed, under Dr. 
Wortman's suggestion, gradually evolved a very sat
isfactory method of taking up the specimens, pack
ing and removing them from the matrix. First they 
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were covered with thin sheets of muslin or of tissue 
paper, stuck on with gum-arabic water, over which 
strips of gunny sacking were bound ; these were cov
ered over with plaster and the whole, thus rigidly 
retained, was shipped without danger of dislocation. 

The observations of Prof. Osborn upon Oamarasau
rus would seem quite applicable to Brontosaurus. 

We learn from this  authority that 
this dinosaur was, in all prob:!
bility, "a great wading and swim
ming quadrupe�njoYing a habi· 
tat similar to that of the UPPEl' 
St. John River, Florida, at the 
present time, namely, a relatively 
firm bottom gently graded to all 
depths, supporting a richly luxu
riant aquatic vegetation, the river 
banks bordered by sloping shal
lows of sand or clays." 

It is also surmised tllat the ani
mal could walk along the bottom 
with the forward part of his body 
raised, that it could even swim, 
that feeding was done in the water 
and along the shores, that per
haps its visits to the land were 
for breedi�g or egg-laying, �at 
it .>Vas exposed to and suffered 
from the attacks of the carniv
orous dinosaur� and that by 
means of its powerful spines and 
through the qua-qua versal move
ment of the vertebrre the aIlterior 
part of the body could be raised 
or lowered. 

A very interesting and sug
gestive painting by Mr. C. R. 
Knight reproduces a scene of the 
Jurassic continent, richly clothed 

with vegetation and bordered by a swampy area, in 
which the half-emerged bodies of these gigantic liz
ards appear, with stout necks raised in the air, while 
a browsing companion on the mainland affords an 
instructive hint as to their quadrupedal position with 
arching back and extended head and tail. 

.. ... ., 
Bagdad Railway. 

A new railway branch, known as the Bagdad line, 
is to unite the Bosphorus with Persia and will traverse 

the whole of Asiatic Turkey. It 

The Dinosaurs comprise per
haps the largest land animals 
that have ever existed. They 
varied greatly in size, and from 
cat-like proportions reached the 
incredible d imensions of the 
Brontosaurus, whose total length 
may have been over 60 feet. 
The front legs were shorter 
than the hind ones. Williston 
suggests that their skin was 
probably bare, without scales or 
bony plates except in a few in
stances. Their variety of na
ture, form and construction was 
further shown in some genera 
having bones more hollow and 
ligb,ter than with birds, while 
others were of the massive and 
ponderous type shown in the 
skeleton now exhibited in the 
American Museum of Natural 
History. 'Again, some species 
were characterized , by horns 
placed upon their heads over 
three feet in length, and this 

COMO BLUFF, WYOMING (UPPER JURASSIC) SHOWING INCLINED STRATIFICATION WHERE 
GIGANTIC FOSSIL WAS DISCOVERED. 

is to be constructed by a Ger
man company. The present line 
IS to form part of a system 
which will ultimately connect 
Europe and India. There are 
now in Asiatic Turkey, especi
ally in the Anatolia province, 
about 1,600 miles of railroad. 
The principal line of this sys
tem starts from Haidar Pacha, 
near Scutari. When the pro
jected Bosphorus bridge is co;:!
structed, it will form the pro;
longation of the great European 
artery which ends at Con�tan
tinople. This line runs along the 
Marmora Sea and the Sakaria 
River to Eskisher, where it 
branches ;  one branch goes to
ward Afrium-Karahissar, a cen
ter of opiUm commerce, and 
Konia, the Holy City of Asia 
Minor, which forms the terminal 
station. The other branch passes 
east to Angora. The new Bag
dad line is to join the Anatolia 
system first at Angora by a 
strategic line, of which the 

unique ornament r 0 s e 
above a tremendous skull 
seven feet in length, five 
feet in width and as many 
in height. 

The Dinosaurs have been 
separated into two broad 
diviSions, the , herbivorous 
and carnivorous dinosaurs, 
and to the former belongs 
t h e  great Brontosaurus 
here shown. The dinosaurs 
ranged in time from the 
Triassic to the Cretaceous 
and their distribution over 
the earth's  surface has 
been almost universal, 
Australia alone being ex
cepted. 

Xmong the many event
ful expeditions sent to the 
fossil-bearing beds of the 
West, under the direction 
of Prot. Osborn, tbat of 
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Turkish government has 
reserved, the construction, 
and second, by a German 
line which will lead from 
Konia. These two branch
es meet at Diarbekr in 
Kurdistan. The railroad 
runs thence along the 
Tigris, passing Mossou', 
the site of ancient Nine
veh, and Bagdad, where it 
crosses the river and 
reaches the Euphrates at 
a point where the ruins of 
Babylon are found. From 
there it descends toward 
the sea and ends at the 
Persian Gulf, at Mohamera 
and the port of Kowet. A 
project is on foot for con
structing another line in 
Southern Persia which 
will join the forme r, and 
passing along tbe Persian 
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Gulf will traverse Beloochistan and join the Indian 
system at Hyderabad. It is supposed that nine-tenths 
of the voyagers will take this line, as it is three times 
as short and also more economical than the sea route. 
In this case one can go from Paris to Tonkin in 15 
days, and from Hamburg to Calcutta in 12 days. The 
question of local traffic is an important one, .as the 
territory traversed has a population of over 20,000,000, 
and when it is united to Europe it may become a 
source of cereal and other food products. Cotton cul
ture is to be rapidly developed, and the abundant 
sources of naphtha which have been lately discovered 
near the site of Babylon are to be worked. 

AutolDoblle News. 

A novel and ingenious traction system is to be in
augurated upon the old Corniche ROad, from Nice to 
the convent of Laghet, passing by La Turbie. No 
rails will be laid. The vehicles are to be practically large 
electric motor cars minus accumulators. The motor is 
to receive its electrical power from overhead wires. 
The current will be supplied from a central electrical 
station. It will pass through two parallel aerial wires 
supported by posts. One wire will be used by the 
ascending, and the other by the descending vehicle. 
Great economy of en(;lrgy will thus be obtained, be
sides the gain of all the space, and the avoidance of the 
weight of accumulators. One feature of the system i s  
the ease with which the motor-cars will make way, o r  
pass round any carriage or other obstacle they may 
encounter, the connecting wire being sufficiently long 
to allow of such deviations. 

During the maneuvers of the Second corps of thp. 
Swiss army, five automobiles were used, and the 
government is greatly pleased with their perform
ance. 'rhey were all of the gasoline type, and com
prised three Peugeot machines ( one phaeton and two 
hauling wagons ) ,  one Panhard & Levassor and one 
Daimler. The automobiles were hired by the gov
ernment at the rate of $5 per day, the latter fur
nishing the gasoline and other supplies. The con
ductors received the pay of under-officers, besides 
the usual amount allowed for special duty. After 
the maneuvers the government paid the sum of $ 240 
for the depreciation of the five machines. Each of 
these had made an average of 600 miles with a con
sumption of 25 gallons of gasoline. It is supposed 
that in view of the excellent services which these 
machines have rendered during the maneuvers, the 
Federal Council will ask for the credits necessary to 
provide an automobile for each of the army corps. 

The Paris-Vienna race is  to be the great event of 
next year. It has been decided upon at a recent 
meeting of the Automobile Club of France, on re
ceipt of a communication from the Austrian Club. · 
The latter refers to the discussion which Dr. Richard 
de Stern, representing the club, had with Baron de 
Zuylen, President of the French Club, upon this 
subject at Berlin, and thinks that after the Paris
Berlin, the Paris-Vienna race would be next in the 
order of progress. It proposes to choose the route 
from Paris by way of Switzerland and Bavaria, to 
S ulzburg and Vienna. If  the authorities forbid the 
race in France, it is proposed to proceed as far as 
the frontier as simple tourists and from there com
mence the race proper. At Vienna will be organized 
a series of automobile fetes, including a mile and a 
kilometer dash. This communication was received 
with enthusiasm by the Paris Club, and the date 
fixed for the beginning of July next. The details  of 
the race will be decided later. 

The results of the extensive trials of motor vehicles 
held at Liverpool last June under the auspices of 
the Liverpool Self-Propelled Traffic Association have 
been issued. There were four classes for competition 
and the judges have made the awards as follow s :  
Class A ( load 1 %  tons, tare two tons, platform area 45 
square feet, speed eight miles per hour ) -G. F. Milnes 
& Co., Balderton Street, London, gold medal. Class B 
( load five tons, tare three tons, platform area 75 square 
feet, speed five miles per hour ) -Lancashire Steam 
Motor Company, Leyland, near Preston, Lancashire, 
gold medal. Class C ( five tons, no tare limit, platform 
area 95 square feet, speed five miles per hour ) 
Thornycroft Steam Wagon Company, Limited, Chis
wick, London. Class D ( load four tons, no tare limit, 
platform area not specified, speed five miles per hour ) 
-Thornycroft Company, gold medal ; T. Coulthard & 
Co., Limited, Preston, Lancashire, gold medal ; Mann 
Patent Steam Cart and Wagon Company, Limited, 
Leeds, silver medal. In the course of their report upon 
the trials the judges state that there is a gradual and 
marked improvement in the construction and behavior 
of heavy motor traffic vehicles since the first trials 
held three years ago and r.eliance may be placed upon 
the systems to which gold medals have been awarded 
for regular employment in general haulage.  operations, 
where due care and supervision are exercised. The 
system to which a silver medal has been awarded will 
give satisfactory results, subject to the points named 
in connection with the awards. 

Scientific Anlerican 

A SIMPLE MECHANICAL N AILcPULLER. 
It has never been an easy' matter, even with the most 

approved appliances, to draw the fastening-nails of 
boxes or the like. Mr. John B. Salo, 445 W. 50th St., New 
York city, has devised a nail-puller of ingenious form, 
designed to afford a ready means for extracting nails. 

The device consists of a frame from which a leg 

THE SALO NAIL· 
PULLER. 

extends downwardly to be en
gaged with a box from which 
a nail is to be drawn. A 
draw-rod is held to slide in 
the frame and in a tubular 
handle carried by the frame. 
A horizontally - journaled 
crank-shaft mounted in the 
frame carries a segmental 
bevel-gear meshing with a 
bevel-pinion which rotates 
with the draw-rod, but is 
splined thereon so that the 
draw-rod can be raised with
out affecting the pinion. A 
lug on the draw-rod is con
nected by a link and wri st
pin with the segmental bevel
gear. At Us lower end, the 
draw-rod is provided with 
pivoted jaws inclosed in a 
shell and connected at their 
upper ends by links. The 
jaws have their inner surface 
corrugated in order to grasp 
the nail firmly, and their 
outer surfaces formed with 
auger-like threads. 

In drawing a nail, the leg 
is  placed upon the box. 
Grllsping the handle with one 
hand and rotating the crank 
with the other, the jaws, by 

means of their auger-like formation, will be fed into 
the wood until the toothed portion of the segmental 
bevel gear has passed the pinion. Thereupon the link 
connecting the bevel-gear with the draw-rod will cause 
the draw-rod to move upward, causing the jaws tightly 
to engage the head of the nail, so that as the rod 
moves upward the nail is pulled. 

• • • 

METHOD OF UNLOADING PASSENGERS FROM MOVING 
TRAINS.  

Among the patents which have been recently granted 
In the United States may be mentioned one issued to 
Mr. John W. Jenkins, of 124 Front Street, New York 
city, for an interesting system whereby passengers 
are to be discharged from a train without the neces
sity of stopping at stations. The characteristic feature 
of the invention resides in the employment of a num
ber of "saddle cars." which are successively taken up 
and dropped from the moving train . and through the 

METHOD OF UNLOADING PASSENGERS FROM MOVING 
TRAINS. 

medium of which passengers may enter or leave a train 
without interrupting its movement. 

The railway cars employed are of the usual construc
tion. Each car is provided on its roof with two railS, 
and the cars run on standard rails commonly em
ployed. The rails on the roof of the car have their 
ends prOjected beyond the ends of the cars and grooved 
laterally, so that the continuity of the track formed on 
the roof of the cars will not be broken on a curve. 
These roof rails serve the purpose of receiving the sad· 
die car. Alongside of the rails upon which the pas· 
senger car runs are arranged two rails which receive 
lower fianged wheels on the saddle car. These auxi-

JANUARY 4, 1902• 

liary track rails do not extend continuously through
out the length of the railroad track, but are located 
only at the stations at which it is desired to load and 
unload the passengers. The auxiliary track rails are 
each provided with raised portions adjacent to the 
ends toward which the car is moved, and the ends 
of these auxiliary rails are tapered. The saddle car 
itself consists of a skeleton-like structure which is  de
signed to straddle the passenger cars so that the train 
may pass thereunder. The saddle car also includes 
a compartment by which the passengers pass to and 
from the train. The saddle car at its top is  pro
vided with broad-faced wheelS which are arranged to 
run on the roof rails of the passenger car. When 
these broad-faced wheels are engaged with the roof 
rails, the saddle car will be lifted off the auxiliary 
track rails, but the raised parts of these auxiliary 
rails are sufficiently elevated to lift the entire 
saddle car from the passenger train when the lower 
wheels of the saddle car engage the high parts of 
the auxiliary rails, and in so raising the saddle car, 
to lift the upper broad-faced wheels off the roof rails. 
As our illustration shows, the roof rails on the front 
of the car are tapered downward so that they will 
readily engage under the broad-faced wheels. One 
of the saddle cars is to be placed at each station on 
the road. As the train approaches the station, the 
tapered ends of the roof rails will run under the 
broad-faced upper wheels of the saddle car, and the 
saddle car will be lifted oft' the auxiliary track rails 
and carried away with the train. The saddle car will 
ride along the top of the train, and by the time it has 
got to the last car will have assumed the momentum of 
the train. The saddle car and train will be locked 
together, and then the passengers can pass from one 
to the other. As the train approaches the next sta
tion, the lower wheels of the saddle car will engage 
the raised part of the auxiliary rails and the saddle 
car will be lifted off the train, thus permitting the 
train to pass on and leave the saddle car at the· sta
tion·. When the saddle car is thus drl>pped, the train 
immediately runs into a second saddle 'Car placed on 
the other end portions of the auxiliary track rails and 
takes the second saddle car up witn its passengers. 
This operation is repeated at each station, one saddle 
car being left at each station and one saddle car being 
taken up. By this arrangement the train may move 
without a stop through the length of the road. The 
saddle cars, of course, are provided with brakes to ar
rest their movement at the desired point. 

The inventor claims various merits for his system, 
of which we may be permitted to mention a few. The 
number of cars to be used for a road materially reduces 
the number of trains, by reason of the i ncreased speed. 
That the running time of the train over the road will 
be very considerably shortened, is self-evident. More
over, one train will be able to make many trips in a 
day. This system is to be used not so much for in
terurban traffic as for suburban traffic, for the purpose 
of enabling residents without the city to reach their 
destination as quickly as possible. The effect on the 
value of real estate is also not to be underestimated. 

.. . . . . 
Preserve Yo u r  Paper ... 

By taking a little trouble, when a paper first comes 
to hand, it may be preserved to form a permanent and 
valuable addition to the reading matter with which all 
families and individuals should be supplied. We fur
nish a neat and attractive cloth board binder, which 
will be sent by mail, prepaid, for $1.50.  It has good 
strong covers, on which ' the name SCIENTIFIC AMERI

CAN or SCIENTIFIC A1.-IERICAN SUPPLEMENT is stamped 
in gold, and means by which the numbers may be 
securely held as in a bound book. One . binder may 
thus be made serviceable for several years, and when 
the succcessive volumes, as they are completed, are 
bound in permanent form, the subscriber ultimately 
finds himself, for a moderate cost, in possession of a 
most valuable addition to any library, embracing a 
wide variety of scientific and general information, and 
timely and original i llustrations. Save your papers. 

.. . .  I .  
Tbe Current SupplelDent. 

The current SUPPLEMENT, No. 1357, has for its lead
ing article "The Building of Modern Locomotives," 
accompanied by a number of most interesting engrav
ings. This is the first installment. "The Practical 
Building of Lowland Protections" is  by Percy H. Wil· 
son, and is accompanied by elaborate diagrams. "Me
chanical Shipment of Coal" describes an ingenious 
method adopted on the Continent. "Weight and 
Capacity in Locomotives With Vanderbilt Boilers and 
Tenders" gives valuable information relative to this 
interesting type.  "Physiology'; is  one of the open
ing addresses at the British Association and is by 
Pr.of. John G. McKendrick, }.(.D., LL.D., F.R.S.  "Re
cent Excavations of the Temple of Aegina" is  by Prof. 
Rufus B. Richardson. "Relations Between Geology 
of Petroleum . and Its Origin" is a particularly timely 
article. The usual Trade Notes and. Receipts and Trade 
Suggestions from United States Consuls are publishe d .  
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RETROSPECT OJ!' THE YEAR 1901. 
( Continued from page 3 . )  

over a 3,000·mile cable. The year has served t o  bring 
prominently into notice and see firmly established the 
BUITY and Murray telephone systems, both of which 
are of the page-printing type. The Murray system 
has been adopted by the Postal Telegraph Company, 
and it has achieved a speed of as many as 130 words 
per minute. The Burry system is particularly adapted 
to city WOrK, for the distribution of news from a cen
tral to � large number of outlying offices. During the 
year the contract was placed for the construction of 
the Trans-Pacific Telegraph cable, connecting Austra-
1'ia direct with England, via Canada.. The cable will 
run from England to Vancouver, thence to Queens
land and New Zealand by Fanning Island, Fiji and Nor
folk Island. Its total cost will be just under $10,000,-
000, and it i s  to be completed by 1902. In the tele
graphic world the most worthy events have b een those 
connected with the development of the Marconi sys
tem of wireless telegraphy, which has been success
fully applied to warships and to the vessels of the 
merchant marine. Incoming �hips have been reported 
off Nantucket, and put in communication with New 
York several hours before their voyage was completed, 
while passing ships · of the Cunard Line have picked 
each other up in mid-ocean and have communicated 
until they . were as much as 190 miles apart .

. 
In the 

closing days of the year Marconi succeeded in sending 
wireless telegraph messages from the coast of Corn. 
wall to Newfoundland, over 2,000 miles of ocean. He 
arranged that the letter S should be repeated at stated 
intervals, and he has announced to the world that the 
lEitter was heard by means of a delicate telephone re
ceiver at the prearranged intervals of time, and at the 
hours predetermined upon. In electrical traction the 
most · interesting work has been connected with the 
d evelopment of the Ganz system, in , which current of 
the high potential of 3,000 volts is  employed directly 
to the motors. The most important installation is 
that of the Meridionel Railway Company in Northern 
Italy, on which this new system is employed. The ex
periments on one of the German government roads in 
high-speed electrical traction, in which three-phase 
system high-potential current is  used direct at the 
motors, has had some successful preliminary trials, ' 
in which a speed of just slightly under 100 miles an 
hour has been achieved. 

NAVAL AND MILITARY. 

We have so recently d escribed our progress in naval 
matters in the Special Edition of the SCIENTIFIC AMER

ICAN that it is not necessary to do more than refer 
the reader to our issue of D ecember 14, on the De
velopment of our Navy silice the War with Spain. 
The most noted military success of the year was the 
complete destruction of a 12-inch Krupp plate by 1 2-
inch high explosive shells. So effective were the filier 
and the fuse that 20 pounds of government high ex- ' 
plosive was carried into the plate and burst as it was 
passing through, with the result that the plate was 
smashed to fragments. The Gathmann torpedo-shell, 
containing 500 pounds of guncotton, fired at a similar 
plate, failed to produce results that were in any way 
comparable. 

... . e l  .. 

BREAD-][AXING BY ][ACHINERY. 
Although the art of making 'bread dates back to 

the most remote period of civilization, only .within 
the last fifty years have its scientific aspects ' been 
systematically studied. With the classic labors of ' 
Liebig in the chemistry of fermentation, bread-mak
ili g was radically changed. The baking of a loaf was 
no longer a matter of individual skill, but of scientific 
knowledge, By reason of this change of method the 
little cellar-bakery, in which bread of poor quality ' 
was only too ofte� made, began to give place to the 
modern factory-bakery equipped with elaborate ma
chinery and with ovens of improved COIistruction. 
The result has been that bread has . been vastly im
proved in quality and is now made ' in accordance 
with certain well-established chemical rules. To illus
trate the methods which . are ' followed in a well
equipped modern bread-factory, the present article is 
d evoted to a description of the ' Fleischmann. Vienna 
Model Bakery, which supplies New York with a large 
portion of its bread. 

The raw material employed in the making of bread 
at the bakery in question consists principally of ,fiour, 
yeast, milk, and water.' For the finer varieties of 
bread, butter ill used. The fiour is piled in sacks to 
the number of six thousand in a large storeroom <;lccu
pying the topmost floor of the factory building, and 
is composed of spring wheat, winter wheat, and pure 
rye. ' Although modern milling machinery has dO,ne 
much to improve the quality and cleanliness of flour 
before it reaches the consumer, ' the baker finds that 
it must be still further cleaned before it becomes fit 
for his ' purpose. Consequently an elaborate cleaning 
apparatus or "dresser" is employed, invented by the 
late Jonathan Mills, which so thoroughly refines the 
flour that even the fl:lest fibers of the sack are removed 
in passing through the machine: The cleap,iIi.g appa-
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ratus comprises essentially a system of hoppers; 
screeJ;ls, conveyers, and bins. 

The hoppers are located at one end of the fiour
storage room ; and into their mouths the fiour is 
poured. At the lower tapered end of each hopper an 
adjustable rocking closur� is  suspended by rods, which 
closure permits the passage of a definite amount of 
material. As the rods swing from side to side the 
closure rocks and permits the fiour to drop into. a 
spiral conveyer, by which it is transferred into a 
rotary screen. As the fiour is whirled around and 
mixed in this rapidly-turning screen, it i s  driven by 
its ' centrifugal force toward one end of the screen ; 
but before it reaches that end it has sifted through 
the meshes. The foreign matter and impurities a,re 
left behind, and these alone . emerge from the end of 
the screen, left open for that purpose. The sifted, 
cleaned fiour is transferred by a screw-conveyer, 
mounted imme'diately below the rotary screen, to a 
buc:ret-elevator, by which it is raised to ' the fiour- ' 

' f!tonge room and conveyed to four bins by way of , 
separate chutes. As the 'one bin receives its charge, 
its chute' is closed, so that the next bin may be filled. 
This cleaning apparatus is constantly in operation ; 
for during a ' working-day some 200 barrels of fiour 
must be refined. 

The four bins in the storage-room are situated di
rectly above four dough-mixing machines on the fioor 
below. And to each mixing machine the fiour is  car· 

. ried by a small screw-conveyer and a fiexible pipe-like 
chute from the superposed bin. Above each machine 
is a tank in which cold and hot water are mixed until 
a temperature varying from 90 deg. in summer to 95 
deg. in winter is attained. Into each mixing-machine 
60 gallons of milk and water, previously mixed by a 
baker, 840 pounds of fioui', 15 pounds of salt, and a 
suitable amount of yeast, are introduced to form what 
is technically called a "sponge." In the making of rye 
bread caraway seed is also mingled with the other ma
terial. For the finest varieties of bread, milk and 
butter are used, as we have already remarked. 

Although the four mixing-machines differ somewhat 
in detail, the main elements of the construction are 
the same in all. Each machine comprises essentially 
an ' iron vessel mounted to swing, in which a double 
spiral dasher or mixer is  mounted, and is , turned 
through the medium of gearing driv.en by a belt and 
pulley from a countershaft. When the mixing-ma
chine has received its charge of material, the belt is 
shifted from a loose to a fast pulley, whereupon the 
dashers, turn and knead the sponge into dough. Human 
hands could never knead so thoroughly and so quickly. 
After twenty minutes of mixing and kneading, by 
which the ingredients are intimately commingled into 
a perfectly homogeneous mass, the mixing machine is 
swung downwardly on its axis, and from the turning 
dasher ' the d ough is cut with a long-bladed knife and 
collected in a wheeled trough. 

Time wlI:s when this kneading and mixing was done 
by hand. The workmen. washed their hands and 
cleaned their nails before kneading and handling the 
dough. But ' it i s '  hard to knead dough thoroughly by 
hand ; and perspiration must break out from the pores 
with the arduous labor. '  By using mechanical knead
ers the dough can be mixed, thoroughly kneaded, 
without touching .it with the hands. How great is the ' 
saving Iii' time and labor wi'ought by these " machines 
may be conceived when it is considered that ' the wdrk 
which 'each pefforms in twenty minutes required : at 
one time the incessant labor of two men for three
quartet:s of an hour. 

Before machinery was introduced in the making: of 
bread a man worked from twelve to thirteen hou'rs 
a day in a large bakery and from seventeen to eighteen '  
hours in a small bakery. At present all large bakeries, 
at least those of New York city, ' employ their men only 
during sixty hours per week. 

The dough coUected from the mixing machines in 
the troughs is  now allowed to ferment or "raise,'" as 
it is popularly called, a process which requires about , J  
two and a half hours. After fermentation the dough ' , 
is ready to be molded by hand into loaves of some 
forty different shapes and sizes. Adequate machines 
for this purpose have never be�n devised. 

From the mixing-room .the fermented dough is 
d ropped into a molding and oven room by chutes, the 
rye-bread dough passing down by one way, the wheat
bread dough by another. The rye-bread dough is car
ried to a table in the mixing-room, cut into pieces of 
a certain weight, dropped into '  a machine 'called a 
"break," and then passed down into the molding and 
baking room by way 01' a chute to be molded and 
baked. The "break" consists merely of a pair of rollers 
pl aced side by side, and serves the purpose of squeezing 
the air out of the dough. 

The wheat-bread dough, on the other hand, is sub
jected to no squeezing, but is conveyed directly by a .  
chute to a table, to be cut up and distributed among 
the men who are to work it into its proper shape. 
After having been molded into loaves the dough is 
allowed to raise in a steam-box for one-half an hour. 

In , the walls of the baking-room fifteen ovens are 
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built into which the loaves are inserted by long
bandIed wooden shovels commonly called "peels." 
The baking extends over a period of one-half to three
quarters of an hour, d epending upon the size of the 
loaf. The interior of the ovens is lit by gas to that 
the loaves can be readily seen. Of the various ovens 
employed, a large double Werner-Pfieiderer drauplate 
oven should be particularly mentioned ; for it consti
tutes a most valuable adjunct to the baking plant. 

The oven in question has two heating chambers 
arranged in as many tiers, and two carriages, each 
of which receives a baking plate and is  run forward 
and back in its chamber. Hangers of different lengths 
extend from the forward ends, of the carriages and are 
curved in the lower carriage so as not to impede the 
upper. These arms or hangers run on rails to guide 
the carriage into the oven. The construction utilizes 
the space in front of the oven to the best advantage ; 
for large-sized baking plates may be drawn out to their 
full length. 

After the baking the loaves are collected, classified, 
as it were, and taken to the shipping room. Here 
they are loaded on some fifty delivery wagons and dis
tributed throughout the city of New York. ' 

The output of this model bakery aggregates about 
43,000 loaves' of bread and 15,000 rolls per day. 

®orresponilence . 
A. Universal Language A gai n • 

To the Editor of the SCIENTIFIC AMERICAN ; 

In your issue of December 21 Mr. George Wilson 
very decidedly affirms that "There can never be a 
universal language." He supports this contention by 
a number of statements that call for some comment. 
I quite agree with his first paragraph, in which he 
denounces the idea of reviving Latin, as a universal 
language ; we have to-day an international language
the English-which is spoken by p'robably 140,000,000 
of people, and the use of which i s  rapidly spreading. 
The idea of reviving a dead language, the pronuncia
tion of which is almost unknown, and abolishing the 
leading language of civilization, seems absurd. But, 
so far as Mr. Wilson's other reasons against a uni
versal language are concerned, . I  beg to object. Un
less I am utterly at sea, there is no such difference 
in the human vocal organs as he imagines. If there 
were, would it not be impossible for Englishmen to 
learn French, or the reverse ? But I have just been 
taking a course of pronunciation in French, and my 
Pari sian teacher tells me that my sole difficulty lies, 
not in the need of the proper organs, but in my mis
use of them ; and he assures me that with a little 
practice I shall be able to speak French as well as 
himself. 's, Mr. Wilson may deny this, but there are 
other : facts. Our Canadian Premier, Mr. Laurier, 
speaks English and French equally well. How could 
this � be .if his vocal organs were only fitted to speak 
French ? 'But a few weeks ago, Mr. Wu Ting·fang, the 
Chinese , representative in the United States, was a 
frequeht speaker at a variety of meetings, and, if one 
thing was more patent than another, it was that Mr. 
Wu could speak English not only with , good taste and 
expression, but so as to be understood by the audience5 
better , than most of the English'speaking orators. If 

, there, were, any such differences in the vocal organs, we 
might expect them to be exhibited in ' negroes more 
acutely than in any other persons ; but it is patent 

, ' that :educated negroes-apart from a certain thickness 
, sometimes arising from thick lips, and sometimes 
also perceptible in white people-can speak English 
a s'weh 'as" whites. 

The . ' idea that. climatic differences make such a 
. change in the use of the vocal organs as to revolu

tionize. a .' language is belied by common experience. 
, A well-educated man or woman from England, Ireland 

or , Scotland can only be distinguished from similar 
persons in Canada or the United States by their gen
erally clearer and more definite pronunciation ; and 
it is evident that variation in vowel sounds arises from 
other, than climatic causes. If Mr. Wilson's conten
tion holds good, all vowel sounds involving the wt'de 
opening of the mouth would have been discarded in 
high latitudes. I have traveled from Halifax, N. S.,  
to Victoria, B. C.,  and have addressed audiences at 
many cities and towns between,  those far-distant 
places ; and, while I was never able to detect anything 
more than the ordinary personal variations, I never 
had the slightest difficulty in making myself understood. 

Whether a universal language be possible or desir
able, I think most people will agree , with me, that a 
language which possesses the immense literature now 
printed in the English tongue, which is spoken " by 
more people than any other western language, and 
which is making immense and rapid strides in all quar
ters of the globe, bids fair to become such a language, 
if any one does. It might have local dialects, such 
as every language possesses and always has possessed ; 
but this fact would not prevent the written and 
printed language being uniform, as is  practically the 
case to,day 'all over the civilized world. 

Toronto, December 21, 1901. J. Sl'ENCEB ELLIs. 
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THE CRADDOCK TELLURIAN. 

An apparatus of simple, durable construction, which 
will illustrate in an intelligible way the earth's mo
tion upon its axis and around the sun, the alterna
tion of day and night, the varying length of day 
according to latitude and season, and other pheLomena 
connected with the earth's motion, has been brought 
out by the Craddock Tellurian Company, of 
Knowlesville, N. Y., in accordance with the 
plans drawn up by the inventor, Mr. John 
H. Craddock. The tell urian consists of a 
base which supports a stationary standard, 
comprising two vertical portions out of 
alinement and connected by a cross-piece. 
On these two vertical portions, two parallel, 
horizontal swinging arms are pivoted, the 
pivots being so located that an imaginary 
line connecting them would form an angle 
of 23 deg. 15 min. with the vertical. The 
arms at one end are joined by a rod forming 
an angle of 23 deg. 15 min. with the vertical, 
and at the other end are provided with 
pins connected by ball and socket with a 
globe representing the earth. On the cross-
piece joining two vertical portion s  of the 
standard rests a hemisphere representing the 
sun, provided with a board representing the 
plane of the ecliptic. The board is divided 
into twelve sections representing the 
months. The cardinal pOints are marked 
to show the direction of the earth's motion. 

Our illustration pictures the conditions 
prevailing . at the winter solstice ( December 21) . The 
tellurian clearly shows that the earth is ill perihelion 
and that the southern hemisphere is more brightly 
illuminated than the northern, the direct rays falling 
upon the tropic of Capricorn, showing that summer is 
beginning in the Southern Hemisphere and that at 
noon the sun will be at the zenith for places on the 
tropic of Capricorn. An imaginary line drawn through 
the point of intersection of the equator with the ecliptic 
will indicate the division of day and night over the 
earth. The declination of the sun at noon can also 
be readily figured for any pOint ; for instance, 23 deg. 
15 min. south for any point of the equator. By turn
ing the arms, the various phenomena occurring with 
the change of seasons can be faithfully reproduced. 
Such movement will show that the earth's  axis al
ways remains parallel to itself, that day and night 
are always of equal length at 
the equator, that at the autum
nal equinox the sun is at the 
zenith at noon for any point of 
the equator, that day and night 
are of equal length for all pOints 
of the earth, and that the sun's 
rays reach both poles. 

--...... _--
THE SANTA CRUZ WAVE 

MOTOR. 
BY H. W. H. PENNIMAN. 

Ever since man first sought to 
render useful the various forces 
of nature the wonderful power 
in the mighty waves of the ocean 
has excited his awe and exer
cised his ingenuity. Fortune 
after fortune has been expended 
to carry out the carefully cal
culated . plans of th.e mechanical 
engineer or the fancy of the 
sanguine theorist. A few have 
worked : stockholders were 
elated, the inventor hilariou s ;  
'but soon t h e  sea arose in wrath, ' 
restraints of wood, cement or 
steel were but playthings befOrE' 
the storm, and by morning the 
contrivances of man lay a 
crumpled wreck upon the beach. 

The city of Santa Cruz, Cali
fornia, owns what is  perhaps the 
only practical and efficient wave 
motor in existence to-day, and it 
has stood the test of four years' 
operation. 

One of the many attractions of 
Santa Cruz is the Cliff Drive, 
extending for four miles north
erly from the city along the 
rugged sandstone·  bluffs riSing in 
places sheer fifty feet from the 
breakers below, tunneled and 
worn by the ceaseless swell of 
the open Pacific. 

At a pOint unprotected by out
lying rocks or shoals two wells 
eight and five feet in diameter 
respectively were sunk in the 
cliff, one behind the other, the 
foremost but five feet from the 
brink. These wells extended 
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from thirty feet above high tide to below the ebb 
and opened at bottom in the ocean. 

The simpltcity of the motor precludes a lengthy 
description. A counterbalanced float rises and falls 
between vertical guides in the foremost well as the 
swells outside raise or lOwer the water level. The 
pl unger of a common force pump working in any part 
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of a long pump barrel occupies the second well. forc
Ing on the down stroke the salt water vertically 125 
feet to a 5,000-gallon tank raised on a 60-foot derrick 
on the bank above, from whence it runs to tanks 
along the country roads for miles around and is used 
for sprinkling purposes. In ordinary weather the 
pump fills the supply tank in about one hour. The 
surplus will also shortly be utilized in the manufac
ture of salt. 

But to return to the motor. A 35-foot, four-post 
derrick carries the vertical guides fOf pump and float 
which are fastened at and near the outer end of a 12-
inch round timber 60 feet in length, the butt counter
balanced on the bank over two small iron car wheels 
rolling on a short track, and thus allowing the 
timber ' to recede and advance as well as to oscil
late as its outer end follows the vertical guides. 

fBI SAlfTA C,aUZ WAVI KOlOa IN Ol'EIATIOlf. 
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The stopping and starting contrivance, however, caps
the climax for simplicity. A strong chain leads froID' 
the outer end of the beam above the float over two 
shelves at the top of the derrick and suspends a large 
barrel in vertical guides at the side. To stop the 
motor the barrel is fllled with water from a short 
�arden hose attached to a convenient connection from 

the tank. The weight of the filling barrel 
gradually overbalances the float, raising it 
above the waves. When the motor is to start 
a plug is pulled from the bottom of the bar-' 
reI and the float gradually goes into action. 

• Ie . .. ... 
The British consul for Siam has issued an 

interesting report regarding the develop
ments of the teak timber industry in that 
country. The British foresters were the 
pioneers of thi s trade in Siam. As it has 
been brought to a high state of development 
and is established upon a sound basis, these 
foresting companies, whose invested capital 
aggregates $10,000,000, state that in view of 
the expenses and risks they incurred in 
opening and extending such a business as 
that of teak in a new field, they should 
receive proportionate consideration at the 
hands of the Siamese government and the 
Forest Department, now that these condi
tions have been changed and the forest 
administration and patronage has become 
centralized at, and controlled by, Bangkok. 
They also demand equality of treatment in 

the matter of reduced areas, increased royalties, and 
other new restrictions with traders of Siamese or 
other nationality, which form the basis of all past 
competition. Taking the proportio; of the output 
for 1898-.99 controlled by British subjects and other.' 
nationalities, British interests preponderate in tile: 
ratio of about 3 to 5. In response to the petitions 
the Siamese government has decided at the end of 
the year to grant to present lessees or permit-holders 
of areas now being worked a renewal of their leases 
for a further term of six years, but upon the follow
ing terms :  ( 1 )  A reduction. of the areas leased by 
one-half, the other half being considered as a reserve 
area ; ( 2 )  the prohibition of all girdling;  ( 3 )  the 
imposition of a royalty of 10. rupees on all logs meas
uring over the pikat standard of three ticals ( about 
thirty cubic feet) , and of 6 rupees on all below that 

size. The half-areas opep.ed are 
the most productive, and shOUld 
for a time afford work for the 
present elephant power, but no 
girdling being allowed, the sup
ply of timber is limited, and 
must speedily be exhausted. At 
the commencement of the new 
leases, chiefly In 1902, the out
turns will be at once affected 
by the heavy royalty on small 
logs of the three ticals and four 
ticals pikat standard above re
ferred to, very large quantities 
of which have lately been 
worked. The reduction of areas 
will, it is estimated, not affect 
the output until 1904. After 
that date, should no further 
girdling be allowed, the out-turn 
will diminish rapidly with each 
year of the lease. Given, how
ever, equality of treatment with 
other nationalities and equality 
of opportunity, and provided 
that conservancy restrictions 
are as  rigidly enforced against 
others as against themselves, 
British foresters and traders are 
entitled to anticipate, if not the 
same profits as heretofore, at 
least a maintenance in the fu
ture of the same proportion of 
the teak . trade in their hands 
as in the past. As a result of 
the good floating season of 1900 
a considerable quantity of logs, 
which have failed to reach the 
duty station, wi ll be left in the 
main streams. and will swell the 
out-turns of 1901. Thus, with 
fairly favorabl e rains, the ar
rivals at the duty station may 
amount to 90,000 logs. After 
these accumulations have been 
worked off, a considerable dimi
nution in the annual supply of 
teak from Siam may , be antici. 
pated. 

. . .  
An experiment i s  to be made 

at Barnes, Surrey, in lighting the 
IItreetlii with 700 Nernst law PI!. 
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AN E THER-VAPOR GENERATOR. 

The idea of using a volatile body in boilers i s  not a 
new one. As long ago as the year 1852 a small flotilla 
of ships was equipped with what were called "com
bined vapor" or "binary" motors that had been de
vised by M. du Tremblay with the object in view of 
diminishing the consumption of the fuel of the en
gines, and consequently the capacity of the coal 
bunkers. The volatile liquid employed was sul
phuric ether, which was vaporized by the exhaust 
of the steam engine, and which afterward acted 
in a special cylinder. The saving hoped for was 
realized, but an accident abruptly put an end to 
this process, which was seemingly so full of prom
ise. A cylinder containing the ether necessary for 
the supply ' of the apparatus got broken in the 
hold of one of the vessels and the vapor disengaged 
at the surrounding temperature having become 
ignited through the flame of a lamp, during night
work, the ship was destroyed by flre. Although 
this accident was really not attributable to the 
operation of the ether motor, it nevertheles!? gave 
Du Tremblay' s  invention a fatal blow. 

Struck by the theoretical advantages of ether 
over steam, M. de Susini , in 1892, resumed the 
study of the application of this liquid for the 
production of motive . power, and constructed the 
apparatus shown in Fig. 3. Like his predecessor, 
M. de Susini ' tor the heating of the ether em
ployed the exhaust of an ordinary steam engine. 
The ether, after acting in a cylinder upon the 
surface of a piston, was sent through the pipes, 
D. B, C, into a surface condenser, wherein it became 
liquefied and whence it was withdrawn by a pump, 
which sent it to the boiler through the pipe, A. But 
it was again . necessary to employ a steam engine, since 
M. de Susini did not dare to heat the ether directly 
by an open fire. The result was a great complication 
of parts, and the apparatus, despite the indisputable 
saving effected, was unable to supplant the good old
fashioned steam boiler of Papin and Watt. 

But the problem seems now to be solved, for an 
inventor has succeeded in overcoming the difficulties 

that confronted his predecessors. A really 
practical ether generator has at length 
been produced, and, after its efficiency 
shall have been demonstrated to engin
eers, it will doubtless come into universal 
favor. 

Scientific American 
ebullition, and, at a temperature of 96.8 F. ( 36 deg. C . )  
h a s  a pressure of one atmosphere for a total absorp
tion of 432.5 heat units ( 109 calories) . The use of it, 
substituted for that of water in engines, would, there
fore, theoretically, perm:t of a saving of four-fifths of 
the fuel required for the performing of an identical 
amount of work. 

Fig. S. -GENERAL VIEW OF THE DE SUSINI ETHER MOTOR. 

But ether is a volatile liquid, against which too 
many precautions cannot be taken if it be exposed 
directly to the flames of a furnace. The pressure in
creases with great rapidity, and reaches one at
mosphere in forty seconds.. Such rapidity may prove 
an advantage provided unforeseen variations are auto
matically corrected as soon as they occur ; and it i s  
t o  the solution _ of this delicate problem that M. 
Desvignes de Malapert has directed himself, in order 
to render his generator practically inexplosive and to 
cause it to operate with perfect regularity. 

Fig. 1 shows in section the elements composing the 
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copper 0.078 inch thick. The holes in the plate that 
hold the tubes are very finely threaded and the tubes, 
perfectly smooth on their outer surface, are pressed 
tightly into the holes and then expanded with a coni
cal tube expander, so that they fit tightly in the 
threads of the plate. The parts of the tubes next to 
the plates are also expanded on the latter, thus mak-

ing a very tight j oint. The heater, E, which i s  
placed beneath , consists of a perforated tube sup
plied with illuminating gas or carbureted ·air, 
according to circumstances. This burner is fed 
through a valve, F, suitably connected with an 
automatic regulator operated by the pressure in the 
boiler. 

The essential part, characteristic of the invention, 
is the feed expansion-regulator, the object of which 
is to limit the pressure in the generator at a point 
fixed in advance and thus prevent any excessive 
pressures. This apparatus is quite necessary as a 
safeguard, for the pressure in creases very rapidly, 
and it might happen, if there were a S'Udden in
crease of heat from the fire, that the tubes would 
become so hot that even after the fire was turned 
off by the automatic regulator, the boiler would 
still continue to generate ether vapor under an 
increased pressure. The regulator consists of a 
closed reservoi r, D, connected with the generator 
by a pipe and containing a certain quantity of 
ether whose level is the same as that in the genera-
tor. Before the apparatus is set in operation, air 
is compressed in thi s reservoir by means of a hand 

pump to the pressure which it is wished not to ex
ceed in the generator. The pipe connecting with' the 
generator is closed by a valve which is held upon its 
seat by the pressure in D, which exceeds that in A. 
A weight fixed upon the left hand end of lever, T, 
counterbalances a float at its other extremity. The 
operation of thi s arrangement is as follows:  When 
the pressure in the generator exceeds the normal de
gree, that is to say, that of the regulator, the valve 
opens, and the ether is  forced into the reservoir--an 
event that cannot occur as long as the pressure in the 
boiler remains below the determinate maximum. 

As soon as the pressure in the boiler 
resumes its normal point, the ether re
enters the tubes till the normal level 
is reac1;led.  At this point the float which 
has been holding the valve open during 
the return of the liquid, allows it to 
close ; and, as the level in the reservoir 
is always above the valve, no air can es
cape into the tubes. This arrangement 
affords elOttire security, and no explosion 
is possible, since the generator would in
stantaneously discharge its contents in 
case there were a superproduction of heat, 

The great disproportion that exists 
between the theoretical work furnished 
in the form of heat by a steam boiler 
and the effective work produced by the 
engine has long been recognized. In 
other words, the real efficiency, measured 
wi th respect to the quantity of fuel con
sumed, is but a small fraction of the 
unit that would stand for the total 
efficiency, and the conversion of the 
calorific energy into mechanical is ef
fected with a loss of nine-tenths, or, in  
other words, in quite fantastic propor
tions. This trouble is inherent in the 
very principle of construction of steam 
engines. The effective power, in fact, is  
obtained from the great expansion of the 
water in passing from a liquid to a 
vaporous state, followed by a contraction 
of the steam returning to a liquid state. 

Fig. l , -SE CT ION OF THE DESVIGNES DE MALAPERT E THER GENERATOR. 

The generator is completed by an elec
tromagnetic level apparatus conSisting of 
a float, C, on the chain of which is fas
tened a strong magnet that moves a 
magnetized needle on the outside of the 
float chamber ; and a spiral tubular con
denser in which the ether returns to a 
liquid state after acting in the cylinders 
of the motor. A feed pump then sends 
the liquid to the genera�or, and the cycle 
of operations begins anew. The conden
ser, which is of small size ( 11.8 x 23.6 x 

A. boiler tubes � B, vapor reservoir ; C, level-apparatll s ; D, pres'sure regulator ; E, gas()line burner ; 
F, valve for regUlating the liow of the gasoline ; G, G. pressure gages ; 'l', float WIth counterweight. 

Now, such differences in volume can be obtained only 
by furni shing the water, in  the first place, with the 
great quantity of heat necessary for its vaporization, 
and afterward getting back this heaL It will be seen, 
then, that when the steam leaves the cylinder to flow 
either to the condenser or into the atmosphere, it 
has really restored, in the form of work, the quan
tity of heat which, by rai sing its temperature, served 
to carry its pressure from that 
of boiling water to that employed 
in the engine ; but it has lost, 
without utility, the 971 British 
heat units furnished to every 
pound of water ( 540 calories per 
kilogramme ) in order to cause it 
to pass from a liquid to a vapor
ous state. This loss, thi s ab
sorption without profit, of valu
able energy may be notably 
diminished by using, instead of 
water, a volatile liquid that does 
not possess such great latent 
heat of vaporization, such as 
ether or chloroform. 

Thus, while water, requires 
2,126 British heat units ( 536 
calories ) in order to reach a 
temperature of 212 deg. F.  ( 100 
deg. C. ) ,  and 2,523 ( 636  calories) 
for its conversion into steam at 
a pressure of one atmosphere, 
sulphuric ether requires but 361 
�ea.t u�it!! ( Ill cp,19ries) tor its 

Desvignes ether generator. It  will be seen that it 
possesses the general arrangement of a Belleville 
tubular boiler, since it consists of a series of juxta
posed tubes, A, held between two junction plates and 
inclined obliquely. The outer of these steel plates i s  
0 . 9 8 4  inch in thickness, and the inner o n e  slightly 
thinner, while the two plates are set up about � 
inch apart. The tubes of the generator are of red 

19.6 inches for a 10 horse power motor ) ,  
i s  cooled either by a current of cold water or by air. 
In the latter case it has been found that 1 square foot 
of heating surface in the boiler necessitates about 
1.05 square feet in the condenser with a current of air 
of 6"h feet per second. As ether vapor condenses very 
eas-ily, it is necessary to avoid this condensation in its 
passage from the boiler to the motor. The copper 
pipe . that carries the gas is  therefore surrounded with 

a heat-retaining packing of wool 
covered with sheet iron, so that 
it is always warm and does not 
allow the vapor that passes 
through it  to condense. 

After trying thiR apparatus as 
a stationary engine, the inven
tor installed it upon an auto
mobile frame, and found that It 
operated in this case just as 
satisfactorily as in the other. 

The generator of this carriage 
( Fig. 2) is arranged in the rear, 
be tween the two driving wheels. 
Although its weight does n ot 
exceed 265 pounds, it is capable 
of supplying a 10 horse power 
motor. The tubular boiler is 
heated by a burner that burns 
air carbureted by gasoline. It 
is  surmounted by a steam dome
or reservoir. The expansion 
regulator is placed to the righ�, 
and the level is In front, so that 
toe driver bas tbe speed i�dicll· 
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tors an d  safety apparatus constantly under h i s  eyes. 
The arrangement of this experimental vehicle is still 
defective, since it is  far from being comfortable, and 
the mechanical parts are juxtaposed without any re
gard to appearances. But the principal point is that, 
although a little primitive, it  has been found to op· 
erate satisfactorily. Thorough demonstration has been 
given of its practicability, and it can now be said that 
the ether motor has become practical and constitutes a 
new resource for the industry, the existence of which 
has been threatened by the constantly increasing cost 
of fuel. A motor of an organic efficiency greatly su
perior to that furnished by steam or explosive gases, 
and permitting of a great saving in fuel, cannot fail to 
be well received, especially if its mechanical arrange
ments are rational. Such is the case with the ether 
generator applied at first to navigation in 1852 by Du 
Tremblay, and improved and rendered practical by Des
vignes de Malapert, who has succeeded in surmounting 
all the difficulties of the problem. Perhaps we are on 
the eve of a genuine industrial revolution, and shall, in 
a near future, witness the complete revolution of the 
process now in use for cheaply producing motive 
power.-La Nature and La Locomotion. 

• I • •  " 
A NEW SYSTEJI OF WIRELESS TELEGRAPHY. 

BY THE ENGLISH CORRESPONDENT OF THE filCIENTIF1C AMERICAN. 
An interesting new system of telegraphing without 

wires has been invented by Mr. Axel Orling, a young 
Swedish electrician, and Mr. J. Tarbotton Armstrong, 
Ii well-known engineer of London, which is dissimilar 
from either the Marconi, Tesla, or other systems now 
in use. The invention was patented long before 
that of Marconi, but the inventors refrained from 
bringing it before the public until it had . been de
veloped and brought to a satisfactory state of perfec
tion to render it available for commercial exigencies. 

The advantages claimed for the Armorl instru
ment are its Simplicity, portability, the low cost 
of installation, and facility of manipulation. The 
Marconi and other systems at present practised, 
broadly speaking, consist of discharging induced high . 
potential currents from a transmitter into the atmo
sphere, finally arresting them at their de.stination by 
means of a sensitive receiver. In the Armorl system 
the earth is utilized as the conductor, and the currents 
discharged are of very low potential. The efficiency 
of the conductivity of th� earth may be adequately 
realized from the fact that in order to transmit a 
message twenty miles, a current with a pressure of 
only eight volts is utilized, while even a pressure of 
four volts has been found sufficient to travel the same 
distance with complete satisfaci;ion. 

In the Armorl invention induction coils, coherers, 
high masts and various other impediments incidental 
to the prevalent systems of telegraphing without wires 
are entirely dispensed with. The Armorl apparatus 
is so small and compact that it can be compressed 
within the compass of a small box measuring seven 
inches in length by four inches in width, and eight 
inches in ' depth, and weighs from five to six pounds. 

These interesting results have been achieved by the 
in�ention of a new receiver and transmitter, the former 
of which supplants the coherer. Hitherto the tele
phone receiver has been considered the most sus
ceptible to electric currents, but this receiver has 
proven far more highly sensitive. It is described as 
the electro-capillary relay, and is an ' entirely new 
method of receiving electric currents. Through the 
courtesy of the inventor we are enabled to publish a 
sectional diagram of the device, and to describe its 
fundamental principles of working. 

It  is based upon the capilliary attraction of mercury 
due to the electric currents. A. is a small glass tube 
with one leg terminating in a finely-drawn point, while 
each is  open at the end. At the top of the head 
of the tube is a small neck, a, fitted with a stopper, 
and to which the positive wire is attached. This 
instrument, which is only about four inches . in 
total height, works on the principle of a siphon. 
One leg i s  inserted in the cell; B, which is filled 
wi th mercury, while the other point terminatef, 
in anllther cell, a, filled with a solution of acid 
and water. Upon the outer edge of this cell, a, 
is fixed an agate pivot, D, and upon this is deU
cately poised a sensitive balance, E, one end of 
which descends into the cell, a, immediately be
low, and almost touching the end of the capiUary 
tube, while the other end extends outward to a 
small «ontact point, F, almost touching it, and to 
which I"s attached the wi"re connecting to the Morse 
tape machine or whatever other in strument it i s  
desired t o  operate. T h e  consequence is that when
ever the end of the balance in the cell is depressed, 
even if it be ever so slightly, it causes the outer 
extremity to fly upward, and to come into con
tact with the point, F, just above it. The cap
illary tube, A, is filled with mercury. The posi
tive current wire is c.onnected to the stopper, a, 
while the negative current wire runs to a pole 
in the acidulated water solution. As the current 
enters the capillary tube, through the pOint, a, 
it sets up capillary attraction of the mercury 
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within the tube, with the resulL that a certain quan
tity of the mercury, varying according to the intensity 
of the current, exudes from the tube in cell, a, and 
drops on to the end of the balance. This immediately 
depresses this end of the beam and causes the opposite 
end to rise until it touches the contact point, F, and the 
current is conducted along the wire, G, to its requisite 
destination. As the balance, E, falls by the weight 
of the mercury, the latter is deposited upon the floor 
of the cell. 

The balance of the beam, E, upon the agate pivot, 
D, is so delicate that the smallest · quantity of mercury 
falling from the tube sets it in motion ; and as the 
capillary attraction of the mercury within the tube 
is set up by even the faintest current of electricity, 
an adequate idea of the sensitiveness and delicacy of 
the device may be gathered. Electric currents which 
the most sensitive galvanometers fail to record, or 
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which will not affect the receiver of the telephone, 
will actuate this receiver, so that there is no possibility 
of a current entering the apparatus without moving 
the balance, E. For instance, if a cent piece is wetted, 
a dime placed upon it, a nd a wire from the coins is 
conveyed to the point, a, the faint and almost im
perceptible current that is thus generated will be 
recorded. Another prominent feature of the apparatus 
also is that no self-induction is set up, which is the 
case with the existing type of relay. It may be con
ten ded that the embodiment of such a delicate mechan
ism within a portable box, which might be subjected 
to rough handling, would render it liable to be de
ranged, especially in fleld work, but the device is 
carefully and securely packed to obviate any such 
mishap. 

The co"mplete apparatus comprises this receiver and 
a small battery of eight volts packed in a case, whicll 
is provided upon the outside with two �ontact screws. 
Two pointed iron stakes are driven into the ground 
to a depth of aIlpr\lximately eighteen Inches, and abo ut 
twelve feet apart; To each of these a wire is attached 
connecting the negative and positive poles respectively 
of the instrument. A small key similar to that usu
ally employed for dispatching M'orse code signals is 
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attached, together with a telephone receiver. The 
current thus set '  up flows through these wires and 
stakes into the ground. The operator holds a tele
phone receiver to his ear with one hand while he trans
mits the message with the other in the ordinary man
ner. At the oppOSite station, where similar iron 
stakes are placed to receive the impulses, if. necessary, 
the receiver can be connected to a Morse tape printing 
machine, and the meE;sages printed as they are received. 

The inventors have rendered the employment of 
wirele ss telegraphic communication somewhat nuga
tory, however, by the discovery ' of a simHar method 
of telephoning through the ground. The adaptation 
of this system, however, is quite recent and the results 
of their experiments have not yet enabled them to 
supply a sufficiently practicable system for commer
cial Durposes. Although the sounds transmitted are 
rpnetved with perfect clearness at present they are 
somewhat faint, and the inventors are completing a 
small device for intenSifying the sounds when received 
by the receiver. 

The greatest distance over which these inventors 
have endeavored to transmit these electric impulses 
has been 20 miles with an 8-volt battery. The success 

, of the experiments up to thi s distance, however, has 
convinced them that this is by no means the maximum 
distance, but at present they intend to establish this 
as their limit. - For long distance telegraphing they 
have conceived an ingenious idea. At intervals of 20 
miles they sink into the ground out of sight a small 
device enclosed in an iron box, consisting mainly of 
the capillary relay. The message when dispatched 
from the first station is arrested in its passage at the 
termination of the first 20 miles by thi s small appa
ratus, and then instantly, as received, dispatched on 
a new lease of life over the intervening ' 20 miles to 
the second relay. Thus, for instance, if it is desired 
to send a message 100 miles, in addition to the terminal 
stations at either end, there would be four intermedi
ate relays. As each of these relays costs only approxi
mately three dollars, the economy of the system is a 
strong recommendation. 

If one is  traveling in a conveyance, however, such 
as a carriage with metal flanges round the wheels, 
the person riding can establish and maintain tele
graphic or telephonic communication, without descend
ing from or stopping the vehicle. In this instance, 
the wheels take the place of the iron stakes to con
duct the electric impulses from the instrument to the 
earth. A metal roller suspended from a metal bracket 
rests upon the wheel of the carriage, and to this bracket 
is connected the apparatus by means of a thin wire. 
The weight of the carriage upon the wheels ensures 
constant contact of the latter with the earth. 

. . . J .  
AutOinatic Train Slgnali Dg. 

It is reported that the Pennsylvania Railroad Com
pany is considering the adoption of an automatic 
electric-signal system on its locomotives, ' says the 
Western Electrician. The system was recently tested 
by the Chicago and Eastern Illinois Railroad, between 
Dolton and Momence, Ill., a distance of 63 miles. 
The result of the experiment was very satisfactory 
and seemed to show that the electric signals were far 
better than the ordinary block system. 

In the experiments conducted by the Chicago and 
Eastern Illinois, the line was divided into ,block sec
tions of suitable length, and adjacent block sections 
were separated by an insulated track section one rail 
in length. The track batteries were placed at these 
points, the positive wire leading to the insulated rall 
and the negative wire to the block section in the rear. 
The rails in each block were bonded in the usual way. 
In the engine cab were located two incandescent sig-

nal ' lamps, one white and the other red. One or 
the other of these is always burning. Current was 
supplied by battery on the engine or tender, and 
was switched from one lamp to the other by an 
instrument operated by the track circuit. Each 
locomotive axle had electrical connection with a 
conductor leading to the instrument on the engine. 
When the wheels entered the insulated section ( if 
the stop signal was to be given ) the current passed 
from the rail through the wheel conductor and 
cab instrument, switching the lighting circuit to 
the red lamp. 

In this system the signal is always given two 
blocks back from the obstructed block, or the train
order signal, so that when the red lamp burns the 
engineer knows that he has one clear block in 
which to stop his train. The red lamp burns when 
a switch is open, a block section occupied or a 
train.:order signal displayed, 

• • • 
The prOjected European plant of the J. G. Brill 

Car Building Company will be  at Preston, one 
of the most flourishing cities of Lancashire, Eng
land. The new works will be equipped almost 
entirely -with machinery from the United States 
and will have a capacity of 1,000 cars and 4,000 
car trucks per year. About 600 men will be given 
employment. 
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RECENTLY PATENTED INVENTIONS. 
Agric ultural Implements. 

CULTIVATOR.-WILLIAM H .  SHERIDAN, 

tort the gas Is led to the burner of the lamp 
and there consumed. 

Sadler, Tex. The Invention is an improvement Vehicles and Their Aflee.sorles. 

In a class of cultivators provided with wheels, 'VEHICLE.-RoLLA A. MORTON, San Jos/!, 
and two or more cultivating implements Cal. An ordinary bicycle with certain Im
adapted to work In adjacent parallel rows. proved parts Is so combined as to form a 
The cultivator Is also arranged for use In turn- tricycle for carrying packages o r '  other freight_ 
Ing out or digging potatoes. Various vertical Movable relatively to the bicycle Is a frame, the 
and lateral adjustments can be made to suit outer part of which carries a wheel. This ve
the ditrerent ' conditions of work. hicle, comprising therefore two wheeled mem-

COTTON-SEED H ULL PRE SS.-WILLIAM bers adjustably connected with each other, Is 
P. WILLIAMS, Spartanburg, S. C .  The press provided with a spring-supported motor car
comprises a baling-chamber, in which a fol- rled by one of the members. The motor and 
lower Is movable. A back fo r  the upper end the wheel of its member are geared together. 
of the baling-chamber Is arranged to stand at VEHICI,E BRAKE.-BABTON W. SCOTT, San 
an angle thereto In an extentj,ion of the sides Jos/!, Cal. The momentum of the vehicle is 
of the baling-chamber. The extended portion used to furnish the principal force for the 
of the sides and back forms a feed-chute for appllcation of the brake. The brake-shoe Is 
filling the baling-chamber with the material to mounted so that it will  bear on a surface dis
ite baled. Above the feed-chute is a receiving- posed tangentially to the periphery of the 
hopper, provided with a trap-door for retaining wheel, means being provided to control the 
the material In the receiving-hopper ,when the position of the brake-shoe. When the shoe 
trap-door Is c losed. The trap-door forms with Is eny'\ged with the wheel, the shoe wilJ be 
the back, the rear portion and bottom of the presse6 against the tangential surface ; and 
feed-chute. The machine is arranged rapidly this surface will then act to force the shoe 
to press the cotton-seed-hulls into very com- more firmly against the wheel .  
pact bales without danger of the hulls' scal- TIRE.-EARL C.  and FRANK P. WHITAKER, 
Ing or crumbling from the bale in transit. Providence, R. 1.  The tire consists of a reslll-

CLEAN ING AND GRADING ' MACHINE ent tube with a smooth outer surface and a 
FOR ORANG E S.-WILLIAM W. JACOBS, Brald- honey-combed inner surface, a resilient core ex
entown, Fla. By means of this machine tending through the tube and engaging the 
oranges of various sizes can be thoroughly honeycombed inner surface. All the merits of 
brushed, cleaned, and graded according, to their the pneumatic tire are claimed, w!thout the 
size and delivered into separate hoppers. disadvantage of Infiatlng the tire. Punctures 
Broadly speaking, the Invention consists of a are impossible. 
framing on which a wheel or table Is mounted. TRACE-HITCHER.-WALTER W. MEREDITH, 
A number of stationary brushes are held by the Akron, Iowa. By means of this device a trace 
framing adjacent to the table and arranged In can be quickly attached or, released. The neces
circular allnement. A number of rotating slty of forming eyes in the trace, which has a 
brushes are carried by the table and coact tendency to weaken it, or of attaching tug-eyes 
with the first-named brushes to form a clrcu- to the trace is avoided. The trace can be ad
lar tunnel or passage In which the oranges are justed as to length without taking It up or 
received. letting It out In the harness. 

HOE.-WALTER L.  MITCHELL, COllins, Miss. THILL COU PLIN G AND DETACHER.-
The tool that Mr. Mitche l l  has invented can GEORGE H .  TATGE, Osmond, Neb. The object of 
be adjusted to serve either as a hoe or as a this invention is to provide a novel simple de
shovel. In Its construction it comprises but I vice attachable upon the front axle of a vehicle few parts. The handle and blade portion can and adapted to connect the thill-Irons therebe cast, or the socket of the handle portion with, so as to permit their Instant detachment can be ..:!lst or provided with a wooden shank. while the vehicle Is in use to prevent possible 

Electrl<eal Apparatus. 

TELEPHON E-RECEIVER.-FRANCIS J. ORR, 
Holland, �. Y. The characteristic features of 
this Invention are a permanent magnet over 
ibe poles of which a metal plate Is arranged, 
which Is fastened at the center and at Its 
edge. Secured to the plate are electromag
nets, the cores of which rest movably against 
the permanent magnet. Forward of the elec
tromagnets are diaphragms. The plate, vibrat
Ing at every Impulse of the human voice, con
trols or causes a unison of the vibration of 
the two diaphragms with the plate. The 
plate is somewhat heavier than the diaphragms. 
The result Is that one Is able to hear clearly 
when the vibrations in the ordinary type of 
receiver are utterly unintelligible. 

S W ITCH-SIGNAL.-BERTIS H .  URSCHEL and 
EDMUND P. THOMAS, Sugar Ridge, O.  The 
contrivance relates to signals for single-track 
electric roads, such as are used in country dis
tricts and In which turnout switches are placed 
at suitable distances apart. The object Is to 
provide a signal mechanism to be operated by 
a moving 'car In such a manner as to leave a 
signal light at one switch and at the, same time 
turn on a light at the next switch ahead, and 
upon passing the latter switch to turl!- out 
both former lamps and turn on another lamp 
at the second switch and one at the next or 
third switch. This turning on and otr of lamps 
is etrected throughout the length of the line, 
thus preventing possible collisions, between 
switches, of cars moving In a same or oppo
site directions. 

Engineering Improvements. 

accident and injury to the occupants of the 
.vehicle. 

Metallurgical Implements. 

COMBINED ORE ROASTER AND SMELT
E R.-PETER KIRK, Phoenix. Ariz. Ores bearing 
silver, lead, copper, gold must be roasted be
fore smelting, since they contain too much 
sulphur, which should be reduced to seven per 
cent. The present apparatus etrects this pre
liminary roasting and also the subsequent 
smelting continuously" with great saving In 
heat and labor. The Invention Is an Improve
ment upon that form of combined smelting 
and roasting furnace in which two vertical 
roasting chambers communicate at the bottom 
with the opposite ends of the hearth of a smelt
Ing-chamber and at the top with a stack by 
means of a damper. The vertical roasting
chambers are arranged to operate alternately 
on the S iemens regenerative principle. Liquid 
fuel with steam can be used in roasting. 

Medical Appllances. 

HERNIAL TRU S S .-LoUIS ROPERS, Lincoln, 
I l l .  The tru8S permits the free and easy 
movement of the body, so that It can be worn 
In comfort. To this end it consists In the 
special construction of the parts of the pad In 
relation to the body-belt and adjusting devices, 
and also In the pecullar nature of the body-
belt Itself. ' 

H E RNIAL TRUSS.-GEORGE V. HOUSE, 
Mount Vernon, N. Y.�The pad Is readUy ad
justable to various positions on the front piece 
and can be turned In any lateral direction or 
moved up or down on the front piece, so

, 
as to 

b ring the pad Into the most suitable position. 
The pressure can be distributed on dltrerent 
portions of the pad. 

Mechanical Device •• 

Mass. The machine Is designed to bend or 
form steel shanks for shoes, but can be em
ployed for bending metal for other pu�poses as 
well. The machine Is practically automatic 
In Its operation and performs work much 
faster than Is possible with metal-bending ma
chlnes .ln which the blanks are fed through the 
dies by hand. 

TURNI N G  - AND BORING LATHE.-DEFI
ANCE MACHINE WORKS, Defiance, Ohio. This 
turning and boring lathe Is the Invention of 
Mr. George A. Ensign, whose patented wood
working machinery we have frequently had 
occasion to notice In these columns. The pres
ent machine, an Improved turning and bor- , 
Ing lathe, Is designed rapidly and accurately 
to produce various articles from wood, and Is 
arranged completely to bore, turn, poUsh, and 
cut otr the article from the stock, so that no 
further hand labor Is required, the articles 
leaving the lathe sharp, clean, and smooth. 

APPARATUS FOR . SOLDERING BOTTOMS 
OR TOPS OF TIN CANS.-EMILE BESSE AND 
LOUIS LUBIN, Rue St.  Lazare 97, Paris, 
France. The Invention Is an apparatus for 
automatically soldering tin boxes ,for pre
served food-stutrs and the Uke. The can-solder
Ing machine has a can-holder comprising an 
annular main portion and a relatively-thin 
plate or web extending throughout the area 

AIRSHIP.-RoBERT H .  BOTTS, Richmond, 
East Yards, Cal. The Inventor has endeavored 
to devise a practicable, safe, and trustworthy 
form of airship, constructed with the lightest 
and strongest framework and provided with 
propellers for raising and lowering the entire 
vessel.  A gas-bag of peculiar construction 
Is employed. Steering devices direct t he 
course of the airship. The gas-bag Is of ann
ular form and of such character that It serves 
during filght as an aeroplane and also, i n  de
scending, as a parachute. 

TYPEWRI'l'ER.-JuAN B; VIDAL, H avana, 
Cuba. Mr. Vidal has devised an arrangement 
of keys to enable the operator readily to op
erate the machine with I{ very slight move
ment of the fingers. A series of depressible 
keys and two series of keys movable forwardly 
and rearwardly are provided. One of the lat

' ter series Is located In advance, and the other 
In the rear of the depressible keys. The for
wardly and rearwardly movable keys project 
upwardly beyond the depressible keys imme
diately adjacent thereto, so that a finger, en
gaging a depressible key may, by a sl ight 
movement, operate the adjacent key of the 
second kind, and the latter key will form a 
stop to ' guide the finger to the depressible 
key. 

thereof and formed with openings therein Railway Contrivances. 
adjacent to the edge of the plate. A solder- DUST-GUARD.-HABRY C. TAZEWELL, Wil-Ing-Iron Is formed with upwardly-projecting mlngton, Del. A carrier has an opening for portions adapted to extend through the open- packing devices, In which opening Is a packlngIngs In the plate to contact with the can. The ring secured to a spring-ring. One end of the apparatus serves to solder the tops or Ilds on I spring-ring is fastened to the carrier, ' the other plain box�s, which It would be Impossible to end being free. This free end of the springturn upslde down without disturbing their ring Is operated upon to expand the packlngcontents. ring. The dust-guard efficiently serves Its pur-

SAW-SETTING MACHINE.-WILLIAM L. pose. The packing can be conveniently re
HOLCOMB, Grand Haven, Mich. The machine newed when necessary. 
atrords convenient means for quickly and per
fectly setting the teeth of a saw by bending al
ternate teeth of the blade to an equal degree 
from each side, thus setting all the teeth of a 
saw In one operation of the machine. 

APPARATUS FOR ASSISTING IN MAK
ING PIANO-BACKS.-CHABLES H .  BROMM, 
Saginaw, Mich. The Invention provides a 
frame and clamp to hold together the parts of 
plano-backs or other structures during the 
work of assembUng them. Combined with a 
base Is ' a  tilting-bar adapted to carry a clamp
Ing-frame and Its work. Pins, carried on a 
hand-screw are removably engaged with the 
tUting-bar. The work can be forced against 
the gage-block, thereby bringing all the parts 
together In square. 

CIGARETTE-MAKING MACHINE.--':HENRI 
H. H. BORIN, Rue de l'aris, Pantln, France. 
The machine consists of two parts, the one In
tended to prepare the roll of tobacco ar'ound 
which a leaf of paper Is to be rol led and 
afterward to atrect the roll1ng of this paper In 
order to form the cigarette ; the other part 
being Intended to gum or fasten the paper leaf 
and during transit to place It In a suitable 
position to ' be engaged ' by the previously-men'
tloned mechanism for forming the cigarette. 

HAY O R  STRAW BALING MAC H I NE.-;
RICHARD F. MCKAIG, Wever, Iowa. The In
ventor has patented an automatic device for 
wiring bales of hay or straw In a press, par
ticularly power and steam presses, and In con-
nection with straw-presses adapted for attach
ment to threshing-machines, so that all the 
straw can be baled as it comes from the ma
chine. The division or ' partition box usually 
employed Is dispensed with. As soon as the 
bale Is completed the wiring device is thrown 
into gear, the bale Is Immediately wired, and 
the wire is twisted and cut at the twist therein, 
and other wires laid for another bale. 

MUSIC-LEAF TURNER.-EMIL J .  MOLLER, 
Maryborough, Queensland. When the musician 

TICKET-HOLDER.-DAVID B;  METCAI.F, 
Tarrytown, N .  Y. To facilitate the work of the 
conductor and to relieve the passenger of 
much trouble, Mr. Metcalf intends to hold the 
ticket in a simple device sec u red to the top 
of the seat. The holder saves the conductor 
the trouble of asking for the ticket and the 
passenger the trouble of producing it. 

AUTOMATIC SAFETY G EAR AND SIGNAL 
SYSTEM.-WILLIAM W. MURCH, Brooklyn, 
New York city. The invention Is a block sys
tem for railways. The purpose I s  to provide 
an improved, automatic safety gear and signal 
system designed mechanically to set the sig
nals for the ditrerent blocks or sections by the 
passing trains and for preventing collisions by 
automaticaHy shutting oft' the steam and ap
plying the brakes to bring the train to a 
standstill without any action on the part of the 
engineer, in case he should have disregarded 
a danger signal and should be about to pass 
upon a section of the road occupied by another 
train. 

CAR-WHEEL.-HARRY C. TAZEWELL, Wil
mington, Del. The Invention is an improve
ment In car-wheels, relating particularly to the 
construction of the wheel. Means are pro
vided for lubricating the wheel. securing I t  
upon t h e  axle, and preventing the entrance o f  
dust between the wheel and the box. 

IUlscellaneouM I n'Ventlonlll. 

MARINE VESSEL.,-WILLIAM N IE MEYER, St_ 
Joseph, Mo. The vessel has a peculiar form 
of huH, which enables it to move through 
the water, according to the Inventor, with less 
resistance than has heretofore been posslbl�_ 
The vessel is constructed with a square stern ; 
and this square stern Is provided with a 
scoop-llke rearward projection, leaving an air 
space to avoid the suction or drag resulting 
from the passage of the hull through the 

desires to turn a leaf he has ' but to press a water. 
pedal on a plano, or a knee-lever on a muslc- FILING-CABINET. - SAM UEL T. YOUNG, 
stand for violin. The apparatus Is constructed Glasgow, Ky. This fil[ng-cabinet for deposlt
In such a manner that it can also turn the sllps, canceled checks, and the like, consists 
leaves back If repetition of the music be, re: of a stand, a body having fiat side sections, 
qulred. The apparatus consists In the main of and a fiange extending outwardly at the base. 
a number of arms, each of which carries two Opposite the fiat sides are filing-pins arranged 
upright fingers, between which the leaf la to receive the filed papers, the end edges of 
placed. The one end of the arms Is placed on which rest against the fiat sides. The papers 
a vertical spindle, on which they are worked may hang over the edge of the fiange-plate. 

BOILEB.-MABTIN F .  KENELY, Elizabeth, 
N. J. The shell Is connected with a brldge
wall chamber. At the front of the boller
grate are corner-chambers connected by two 
sets of pipes with the bridge-wal l  chambers 
and forming the sides' of a combustion-chamber. 
Another set of pipes connect the corner-cham
bers and are arranged in connection with the 
front of a ' boiler to form a fuel-Inlet chamber 
to the combustion-chamber. A rapid circula
tion and heating of the water and economy In 
fuel are attained. 

forward and backward by a suitable mechan- APPARATUS FOR F I L I N G  CANCEL�]D ADDING MACHINE, 'dd
J
I
AMES J

h'l 
WA

a
L

I�:d Ism_ CHECKS OR OTHER PAPERS.-;-SAMUEL E lizabeth, N .  J .  The ,a  ng mac ne, c MOTOR APPARATUS .-JOHN ' E. TYLER, 

Ill uminating Devlees. 

LAMP-WICK.-HENTIR SARAFIAN, Manhat
tan, New York city. The wick comprises an 
incombustible tip and an apertured cap to con
nect the tip with the wick. The connection 
of the wick with the cap Is strong and se
cure. There are no projections liable to Inter
fere with the feeding or adjustment of the 
wick, the cap being stitched or sewn to the 
wick. 

LAM P.-AxEL L. OLSON, Essex, Conn. The 
lamp Is of the 'type In which the fiame is pro
duced by gas generated from a hydrocarbon-
011. A gasoli ne-reservoir with a pecu liarly-ar
ranged si phoR-tube serves uniformly to de
liver the gasoline to a retort having baffle-cups 
to atomize the o l i .  In this retort the gaso l ine 
is vaporized by the heat from a tube passing 
through the retod, such t u be conducting the' 
bot gas from the lamp-burner. From the re-

the "calcumeter," Is one of the smallest and Roxobel, N. C. By , reason of the peculiar con- T. YOUNG, Glasgow, Ky. The app aratus con
most compact calculators that has ever come to structlon of his motor the inventor is en- sists of a frame having a series of steps on 
our notice. The size is such that , it can be very abled to utlllze motion given to a descending which are narrow boards, each separated from 
readily sUpped in the pocket. The machil!e not column of , water In connection , with a tank the riser in front and In the rear by a narrow 
only adds and su btracts, but also' divides and containing compressed air, to operate an space. On the boards a series of separable and 
multiplies. With a little practice problems in ascending column of water in a pipe leading vertical filing and canceling points are se
square root, cube root, interest, discount and from the main tank containing compressed cured. The boa rds are thus s paeed to perm ' t  
percentage can b e  solved. In construction this air. A water-wheel I s  thereby. operated t o  the fingers t o  run along both sides f o r  the 
machine is most durable ; in operation highly Impart motion to any desired machinery. The purpose of looking up any particular eheck 
efficient. We have seen formidable columns of Invention includes a ' combination of supply- or collection of checks. Any check or voucher 
figures added by lts means with a speed and ac- pipes leading to their respective main alr- can be readily found at any time, so that It is 
curacy that no expert accountant could , ever tanks, a discharge-pipe leading from one of an easy matter to learn the exact. standing of 
hope to attain. No mental etrort whatever is these pipes, and a compound expansion-engine, any account. 
Involved In performing the necessary operation. whereby the pistons, operating to give momen- METHOD OF PURIF Y ING W ATE R.-WAL-

CRUSHER.-WILLIAM E. JOHNSON, Joplin, tum to , the columns of -water in the several TEa DERVAUX, Brussels, Belgium .  It is well 
Mo. Mr. Johnson has devised a , direct-acting supply pipes, can be expansively ope�Il,ted. known that lime water c'an be pu rified by boll
crusher having no parts liable to great wear FIRE-ESCAPE.-WILL B. WOOD; � , Shamo- lng, whereby carbonic acid Is liberated, and 
except the jaws. The movable jaw has but a kin, Pa. The' improved fire-escape is ,designed calcium carbonate precipitated. This inven
slight movement with no lost motion and is so to enable persons to lower themselves in tlon relates to the purlfieatlon of water by the 
constructed that adjustments can be made while safety from a burning liullding; tn ' some of ebullition process and has for Its object to 
the machine is running, for crushing fine or its features the device is applicable for use as provide certain i mprovement s  whereby a thor
coarse, thus resulting In the performance of as , safety apparatus for e.levators or Inclined ough and easi ly reg?lated physical and chem
a greate r  amount of work In a given ' time railways. The device is of th!l ' kind In which ' Ical actlon ' l s obtained. 
than is possible with crushers that mllst be the movemeilt of t he casing over the rope, oc N OTE. - Coples of any of t hese patents wil l  be stopped for adjustment . .  1 0f the , rope through the ('a'sing i s  retarded . furmshed b y  Munn & Co. for ten cents each . 

METAL-BENDING MACH l N E.-:-CHARLEB B; and regulated by a centrifugal governor and Please state the name of the patentee. title of GARDINER, and DAVID F. RANNEY, Raynham, brake. the IDVentlon. and date of thIS paper. 
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wili find inquiries for certain claBses of articles 
numbered in consecutive order. If you manu
facture these goods write us at once Imd we will 
send you the name and address of the party desir. 
ing the mformation. In every ease it is neces
sary to give the nUDl.ber 01' the Inquiry. 

MUNN &; CO. 

Marine Iron Works. ChiCago. Catalogue free. 

Scientific American 

INVENTIONS Elec��c 
E�"�:Yl�e. . •  �.���������l�� . .  ���:: 689. 613 Electric circuit controller. W. K. Ba •• · 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

ford, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689,452 Electric circuits. limiter or Interrupter for. 
R. J. Patterson . . . . . . . . . . . . . . . . . . . . . . .  689. 830 

Electric controller lock. W. K.  Ba •• ford. 
Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689.453 

D be ..  Electric cut out. A. D.  Wheeler . • . . . • . . • . . •  689.836 ecem r ::a .. , 1 90 1 ,  Electric elevator, J.  W. illoore . . . • . . . . . . . .  689.683 
A N D  E A C H B E A R  I N O T H A T  D A T E. EleC!���I��� ��eo:�n6���lat;:t����� . .  �I�: 689,387 

Electric reel, automatic compensatory, R. L. LSee note at end of list about copies of these patent •. ] Montagu . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  689,826 
Electric wire or cable conduit, T.  Cunning� 

Inqull'y No. 181 0.-For manufacturers of clasp Adding machine, F. A. Worden . . . . . . . . . . 689 447 EI �a.m 
I 'd " j ' "  S "  " 'R " j . . . . . . . . . . . . . .  ��.��� buttons, such as are used on-gloves. Adjustable wrench, J. C.  Burgess . • . . . • . . . .  689'60...6 ec rICa ev ce, . C. arr 8 • • • • •  '68 . . .  . . , 

" li. s," Metal Poli.h. Indianapoli.. Samples free. 
Advertl.lng device, E. L. Perry . . . . . . . . . . . . 689'IH4 1 �Iev;;,tor, M. E. Ne�nan "i " " " ' " 9,509. 689.510 
Air brake, G.  L. Colledge . . . . . . . . . . . . . . . •  689;576 E��in:' c�iintTe�.

ne:Di,a��fu�e
·for coollns; ex-Air comDressin£ and coollnll aooaratus, R. plosive, J .  A. Secor . • . . . . . . . . . . . . . • • . •  689,568 I n q ui r y  No. I S I I . -For the dealer. in the Stengel Berg . . . • . . • . . . . . . . . . . . . . . . . . . . . . • . . . .  689.702 Engine frame, J.  A. Secor . . . . . . • . . . . . . . . . •  689.567 p .. tent casters. Air compre.sor regulator, W. Prellwitz . . . •  689. 565 Engine Indicator • •  team. J. C. Dobbie . • • . . •  689,640 

WATER WHEELS. Alcott & Co . •  Mt. Holly, N. J. 
Alarm, see burglar and fire alarm. EnJ{ine stoD mechanism. BradburY' & Wash-
Amalgamator and concentrator, I . H. Ington . . . . . . . . .  � . . . . . . . . . . . .  ; . . . . . • . . .  689.784 

Sprigg. . . . . .  ' "  . • . . . . . . . . . . . . . . . ' . ' . . .  689.695 Engines. electric igniter for explo.ives. J. 
u p
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Hort�n 689.805 B. Bois.elot . . . . . . • . . . . .  ; . . . . . . . . . . . • . .  689.457 mmon a or was e pr uc •• ma ng, . Envdoo or .ack. C .  A. Meadows . • . . . . . . • .  689.681 R. Besemfelder . . . . . . . . . . . . . . .. . . . . . . . .  689. 780 Exercl.lng apparatu., electric. A. Olson . . . . 689.406 Metal substitute. Crane Bro •.• Mfrs . .  We.tlleld. Mas.: Angling device. W. C. Kepler . . . . . . . . . . . . .  689, 497 Exerci.lng device, E. Perry . . . . . . . . . . . . . . . •  689.652 

I n q u i ry No. 1 8 1 3 . -For dealer. in interlocking Animal rack. hay rack. and wagon body. 
689 594 Exercising machine. M. B .  Ryan . . . . . . . . . .  689.418 

rubber Liles for tiling tloors. Anuri�ibf:a�' :r.. J�· lo�theit : : : :  : :  : : :  : :  : : :  mm:641 Exh¥>:�;�'fI �.
i�������� , 

. .  �;�.
i�� . .  ���' . .  �' . •  �� 689,709 

Annealing box. P. Meehan . . . . . . . . . . . . . . . .  689.735 Exten.lon screen, H. A. Way . . . . . . . . . . . .  689.769 Stencil Machines.-A. J. Bradley. 101 Beekm .. n St. N.Y. AnvH mechanism. T. ·F. Rowland . . . . . . . . . .  689. 4 1 6  Eyegla.ses. E.  H. Howitt . . . . . . . . . . . . . . . . . .  689.617 
Auger holder, P.  Theobald . . . . . . . . . . . . . . . . 686. 434 Eyegla.ses. G. W. Well • . . . . . . . . . . . . . . . . .  689.66..4 

in
l
gnp':�::�� fo�p' rl��n4g·;;t�':.t�:�����tg�epr�n�fl.�rlnt- Automatic brake, J. Hughe"d· l· · · · · · · · · · · · ·  ���'!r� Fabric edging. L. B. Purinton . . . . . . . . . . . . . .  689.746 

Automobile driving car, J .  RI ey . . . . . . . . . .  
689' 659 Fabrics. making multicolored. �'. Meyer . . . .  689.559 

Autovehicle, W. E. Stirling . . . . . . . . . . . . . . . .  
689' 763 Fanning mill. C.  H .  Mlchael . . . . . . . . . . . . . .  689.504 G llsolme Lamps and Sy.t em •. Turner Br .... Work.. Axle, J. S. Taylor . . . . . . . . . . . . . . . • . . . . . . . .  
689'719 I �'arm gate. J. L. J. Dow.en . . . . . . . . . . . . . .  689.469 Chicago. I �:l1n�o�::� •• 

J.
I .\ ... Hi���� : : : : : : : : : : : : : : : : : :  689'399 �au3et. 

t
me�urU'g�'/h 

P. Dobbyn . . . . . . . . . .  ���:!� 
I II q uh'y N o. 181;l .- For a small furnace for smelt- Baling pre ••• Tom & Walker . . . . . . . . . . . . . . · 689:627 F::dll: �at';r I�to \�ile�" ; ",;pp��ai.i. · f�� inl( copper. from I to 3 hundredweignts Ilt a time. usmg Ball mixing and discharging apoaratu •• C. Shackleton & Flather . . . . . • . . . . . . . . . . .  , 689.757 

kero.ene for fuel. if possible. Duhamel . .  . . .  . . . .  . . . .  . . .  . . .  . . . . . . . .  . .  689. 710 Felt, A. Fusul . . . . . . . . . . . . . . . . . . . . . . . . . . . . 689.713 
Bandage • •  u.pensory, Rogers & Cuthbert . .  689. 752 Fence pickets, machine for ma king wire. 

Handle & Spoke Mchy. Ober Mfg. Co . . 10 Bell St. . Ba.ket, J. 1. Lane . • . . . . . . . . . .  · · · · · ·  .... . . . .  689. 678 Smith & Harrl • . . . . . . . . . . . . . . . . . . . . . • 689.488 
C haJil'rin l1'aJls, O. Bearing adjuster for connecting rods, Kester ."ence stay, wire, S. C. Davis . . . . . . . . . . . . .  689,465 

& Moore . . . . . . . . . . . . . . . .  · · . · · · · · · · · · · ·  689.727 Fencing. machine for making wire, Smith 
I n q u i ry N o. 1 8 1 6 . - For manufaL-turer. of aluml- Bed pan • •  Ide, S. C. Wolfsklll . . . . . . . . . . . .  689.446 & Hard • . . . . • . . . . . . . . . . • . . . . . . . . . . . . . .  689.430 

nium or metal figures, letters and trade checks. Belt shifter for embosRi m r  nrPAAPIii. M. L. Fifth Wheel, G. Benjamin . . . . . . .. . • . . . . . . . . •  689,701 
BrI.tol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689.382 Fire alarm. Hansen & Harrison . . . . . . . . . . . .  689. 817 

Sawmill machinerY- and outllts manufactured by the Bending machine, E. Elnfeldt . . . • . • • • . . • . . • 689. 609 Firearm illuminator. F. D .  Jame • . . . . . . . . • •  689.547 
Lane Mfg. Co . . Box 13. Montpelier. Vt. ������:' d�iv�g �::h'�';I"iJi.: 'j,' ·s: ·CoP;,i�Ji.d : ��:��g ��� ��t���ul�i.e:'· :�o�� 'jo;'�" : : : : : : : : : : : :  ��:��� 

I n q u i r y  N o .  ] 817 .-�'or manufacturer. of ma- Bicycle frame, J. S. · Dikeman . . . . . . . . . . . . . .  689.467 Fln.hlng tank, J. W. Snider . . . .  _ . . . . . . . . .  689. 759 
chine. for renovativg feather.. Bicycle .upport, L. de Intlni . . . . . . . . . . . .. . 689. 646 For"In" nut.. etc. . machine for. A. M. 

Rig. that Run. Hydrocarbon system. 
Bicycle .upport or re.t, D. H. Barry . . . . . .  689. 451 Reynold. . . . . . . . . . . . . . . . . • . . . . . . . . . • . .  689.411 

Write St. Bicycle •• etc .• brake for, W, B. Govett • . . .  689. 485 Fracture apparatu •• J.  W. Pettee . . . . . . . . . •  689.Ral 
Binders or headers. pneumatic attachment Frame forming bracket. J. Wlldlng . . . . . . . .  689.665 L<;>UiS Motor Carriage Co., St. Louis, Mo. for, E. Hafermehl . . . • . . • • . • . . . •  • · · • • •  689,800 FurnaCf! fuel-feedimr mechanism. W. Mc-
Blackboard. S. CoU!ns . . . . . . . . . . . . . . . . . . . . . 689.539 Clave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689.740 I n q ui ry No. ISI8.-For manufacturer. o f novel - Bla.tlng ag�nt. H. von Dahmen . . . . . . . . . . 689. 577 Furnace grate, W. McClave . . . . . . . . . . . . . . . .  689.827 ties for tbe mail order business. Block. see building block. Furnace.. apparatus for feeding fine fuel 
BoUer: see .team boiler. Into, G. S. Emerick . . . . . . . . . . . . . . . . . . .  689.579 For sheet metal stampings and novelties try Standard Boiler lIue coupling, G. L. Autenrieth . . • . . •  689, 630 Furnaces. Iron notch for bla.t. J.  M. Hart-Stam ping Co . •  Seventh and Hu dson. Bulfalo. N. Y. BoHer furnace or lIue, corrngated, J.  Nodder 689. 688 man . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689. 585 
Boiler furnace, steam, J. Van- Develde . . .  � • •  689, 628 Gage, apparatuB for the production of ac-

I n q ll i r y  N o .  1 8 1 9 .-For manufacturer. of mac- Bol.ter. body. A. H. Hagemeier . . . . . . • . . . .  689.611 curate. O.  Eckelt . . . . . . . . . . . . . . • . . . . . .  689.389 aroni macuine.. Book re.t or holder, A. B. Shaw . . . . . . . . . .  _689. 758 Garment pres., C.  M. de FQr<!St . . . . . . . . . . . .  689.544 
Boots or shoes, machinery employed tn

1 
the Garment, sanitary, G.  Turner . . . . . . . . . . . . . .  689,602 Ten days' trial given on Daus' Tip Top Duplicator. manufacture of, J. M.  Gibson et a • . . .  689, 484 Garment supporter, Bloom & Mensor . . . . . .  689,534 

Felix Daus Duplicator Co., it Hanover St., N. Y. city. Bottle carrier, Snow & Palmer . . . . . . • • . . . •  689, 694 Gas burner, incandescent, Sieverts & Juer-

I n qu iry N o. 1 8�O . - t·or manufacturers of .peed 
indicators for obtaIning the speed ot an engine or 
pUlley. 

Bottle. non-refillable. J. J .  Brown . . . . . . . . _ .  689.383 gens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689;657 
Box, see annealing box . 

689, 582 Gas generator, acetylene, C. E. Colomy . . . .  689,540 
Box, J. H.  Green.treet . . . • . • • . . • • . . •  • • · • • • 

689.663 Ga. generator, acetylene. C. Sebelle . . . . . . .  689.756 ����� ��c��"�a�l��: . �: . �: . ������ : : : : : :  ��:l� g:: �r:l�t�:.
or�a��tm��ew: · J:· :�;t�� : : : : : : ��:� 

CANS.-3o( pint and J.D pint tin cans are mannfactured Brake .hoe. J. D. Gallagher . . • • • • • . . • • • . • 689, 496 Ga. lighting mean.. H. Borchardt. 689.378. 689.379 
b y  National Cement Co., Toledo. O . Write for price.. ��c� c���:�, �: ����oo : : : : : : : : : : : : : : : : : : : 689. 651 g:: :'��':i�er�XWSls�ln�el���I��;�� : .: : : : : : :  �U� 

Inq u iry No. 1821 .-For dealer. in the " Bend-not" Brn.h, J. W. Kale . . . . . . . . . . . . . . . · · · . .  · ·  . .  689.591 Ga. producer. H. Hyatt . . . . . . . . . . . . . . . . . . .  689. 673 
Dragon silver .teel pin •• m ade m Germany. . Brnsh and poll.her for Window., fountain, 

689,464 Gas reversing valve, Richard. & Marshall . •  68
689
9'. 50

8� 

Automobile. built to drawings and specia.! work done 
promptly. The Garvin Machine Co .• 149 Varick, cor. 
Spring Street •• N ew York. 

J. C. Cramer . . . . . . . . . . . . . . . . . . . . . . . . . 
689. 384 Gate. D. W. Meyers . . . . . . . . . . . . . . . . . . . . . . " 

Buckle • . harne •• , E. C. Brnner . . . . . . . . . . . . . 
689.523 Gauntlet, E. L. Meyer . . . .  ' . . . . . . . . . . . . . . . .  689.5Q8 

Bu!ldlng block, S.  T. Trnmbull. . . • • . . . . • •  · Gelatin Yleldable liquid from lI.h. etc . •  
Burlar and fire alarm, L.  H. W!lliams . . • • . •  =::� obtaining. E. R. Edson . . . . . . • . . . . . . . •  689.473 
����:�: ¥: �: 'i>r:�: : : : : : : : : : : : : : : : : : : : : : : :  689. 814 g���8 ..:�.;:�r;g 

a.,p:;::-:f: •• �. L�;aL;;��.;;,�.; ��:+� 
Inq lliry N o . 1 8��.- For manufacturers of game. Burners and mantle SUDDOrtS. �.n for, M. 

689 720 Gold .avlng apparatu •• C. G. Hambleton . •  689. 61 2 
and boards on which to PJay tbem. 

Butt�n':rA!.��=�nt�i: · j: ' �;,;B.·.·.·.·.·.· .·.·.·.·.·. ·.·. 689,669 Governor stop attachment, steam, W. Kitts 689,401 

Manufacturers o f patent articles, dies. stam ping 
t0018, light' m ach ln ery . Quadrl�a Manut"acturing Com 

pany. 18 South Canal Street. ChIcago. 

Cabinet for .mall article., J. Hoult . • . . . • . •  689. 588 Gra��lh,:,d Jir\..IOt�I�;er�.
a

.
c���: .  ����.�.

r� 689.638 
Cable cODDlinll. wire or nt.hpr. :T. -m. nama- Grain cleaner, W. C. Rowe . • . . . • . . . • . . • . . .  689,597 

lIelson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 689. 610 Grain drill or seeder. T. Carney . . . . . . . . . .  689. 634 
Calculating macblne. C .  E. Locke . . . • • . . • . .  689. 680 Grain .eparator and thre.hlng machine, 
Cal!per. and divider •• C. E. Blckel . . . . . . . .  689.78� O. & S. McIntire . . . . . . . . . . . . . . . . . . . .  . .  

Inq uiry No; I S�3 .-For manufacturers of com Camera, photographic, Carlton & Goddard . 689,79 Grate cut out, W. McClave . . . • . . . • • . . • . . . •  OIl.  Camera •• plate-feeding mechanism for,  H.  
689 479 Grate, .haklng. G.  S, Herrick . . . . . . . . . . . .  . .  

689.828 
689.560 
689.645 

Constructor and operator of wood chemical plants, 
including reflneries and by-product apparatus. O. A. 
M yer •• 626 W e.t Fourth Street. Cincinnati. Oh io. 

O. Foersterline . . • .  . . • •  . . • .  . . . • • . . • . • • , Grease from garbage, extracting, S. H. 
g:�:.iI:eto���r

c�'i:'d
m

.i::·all, W. Dall . . . . . . . . 689,796 Gun 
B:��I. ·W: 'F: · M�;ki.i..iJi. : :  : : : : : : : : : : : : �g:�� 

Cane loader, . sngar, A. H. Schlerholz • • . • • •  689.421 Gun barrel •• manufacture of rilled. W. F. 
Canteen and making same, enameled army, Markham . . . . . . • . . . • • . . • • . . • . . . . . . . . .  

I nquiry No: 1824.-�·or manufacturers of cocoa- M .  E. Irwin . . . . . . . . . . . . . . . . . . . . . . . . . . . 689, 797 Gnn .Ight, S .  E. Fischer . . . . . . . . . . . . . . . . . .  . 
n u t  011. Car brake, L.  de lntinis . . • . . . • . . . • . . •  · · · • •  689, 647 Hammer, stone mason 's,  A. Gade . . . . . . . . .  . 

689.502 
689.476 
689.48.1 
689.420 
689.595 
689.574 
689. 51 5 
689.403 
689. 744 

. Car, convertible dump, H. S. Hart . • . . . • • • ��.&: Hanger apparatu •• C. H. Scammell . . . . . • . .  
Designers and builder. of automatic and .pecial Car coupl!ng, B. F. Haugh . . . . . • • . . • • . . • • •  6

8
9'

761 Harrow, A. Lindgren . . . . . . . . . . . . . . . . . . . .  . .  
. I . f t d 'l'h W Car coupl!ng. E. C. Staudinger . . . . . . . . . . . . • Harrow. dl.k. Burdick & Robinson . . . . . . . •  machines of all kinds. nventlOns per ,ec e • e .  Car door, R.  Mobley . • . . . . . • . . . . . . . • . . . • . •  689, 737 Harrow, rotary, R. Rakestraw . . . . . . . . . • . .  A .  W ilson Macbine Company, Rochester. N. Y. Car end sill, R. V. Sage . • . . • . . . . . . . . • . . • . 689,� Harve.ter attachment. J. H. Mar.hall . . . .  . 

. Car fender, L. Castin . . . . • . . . . . . • . . .  • • · · • • 689,7 Harvester, corn, Perry & Hart . . . . . . . . . . .  . 
I n q ui r y N o. 1 8:&;l .-]j''!r manufacturers of .mall Car .tep. folding. M. Weber . . . . . . . . . . . . . .  689'T60

9 Harve.tln" machine cuttln" aooaratu •• S. 
set. 01 wirele.s telegrllphy m.truments. Carbureter, Clark & Cothran . . . . . . . . . . . .  · · · 689'

689 
Baringer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689.533 

FOR SALE. - Handsome 2.-pas.enger automobile Cartrldl<e caooln" or decaoolnl< machine. Heating apparatu.. A. Karst . • . . . . . . . . . . . .  689.842 
Card or photograph holder. Parker & Gott . • 689. I Heating apparatu •• J. Schumann . . . . . . . . . .  689.755 

coach ; also 2·ton steam freigbt wagon. Both new. C. Barlow & Derby . . . . . . . . . . . . . . .  · · · · · · · • 689. 699 Hog ringer, W .  A. Holland . . . . . . . . . . . . . . . .  689. 721 
Francis J enkins. 1103 H .t. N. W .• W ashington. D. C. Ca.ter, furniture, W. Llvlng.tone . . . . . . . . . .  689.553 Hoisting device. R. D. Fannon . . . . . . . . . . . .  689.642 

Ca.tln" of 01" metal. annaratu. for the Hoop machine, wire, A. F. Dice . . . . . . . . . .  689.578 
I n qlliry No. 1 826 .-Wanted. to purchase patent. 

Oi l  articles suitable for general consumptIOn, suell 8.8 
novelties, etc. 

The celebrated U Horns by-Akroyd " Patent Safety Oil 
1illlll1lie is built by the De La V ergne Refrlgeratinll Ma· 
chine Company. Foot of East l38th Street. New York. 

Inq ll i ry No. 1 827 .-];'or manufactu rers or dealers 
in divers' supplies, 

W ANTED.--The addre •• of the manufacturers of the 
metal iridium. Address Geo. Manuel. 22 California 
Street, San FranciSCO. CalifornIa. 

Iuquiry No. ] 8�8.-For dealers In casein. 

W ANTED.-Ex peri en ced drnughtsman on mill ·ma· 
chtnery und machine tQols. Permanent employment 

assured to rapid and accur J te draug-hts man. Beth
lehem Steel Company. Soutb Betb leb·em . PIl. 

Inq uiry No. 1 8�9 . - �-or leading bolt and nut mallufacturers in the U n ited States. England and Ger
many. 

Capt. Paul Boy ton , Coney Island. "eneral agent for 
all high-class am usement dev ices. In direct communi
cation with amusement managers throua'hout the 
world. In case you have an amusement device that 
you de. ire to place on the m a rket address Paul Boy ton 
Sea Lion Park, Coney Island. 

continuon., J. M. Hartman . . . . . . . . . . • .  689. 584 1 Hopper gate, double door, T.  T. William •. 689.444 
Ceiling con.truction. .tralght. C.  Lorenc . .  689. 554 Horseshoe. W. Tharby . . . . . . . . . . . . . . . . . . . . .  689.433 
Celluloid record.. . manufacturlnl<. F. L. Horse •• mean. for restraining. S. S.  Stewart 689.696 

Capps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689. 536 Ho.e reel. G. D. Glbb • . . . . . . . . . . . . . . . . . . .  689.643 
Centrifugal dl.trlbuter. H. W. Blal.dell . . . .  689. 456 Hub. O .  F. Miller . .. . . . . . . . . . . . . . . . . . . . . . . .  689.736 
Centrlfu2al extraction. J. J.  Berrll<an . . . . . .  689. 570 I' Hub, vehicle. A. R. Braden . . . . . . . . . . . . . . .  689.633 
Centrifugal machine, J. J. Berrigan. Hull con.tructlon . C.  H. Howland·Sher-

689.57 1 .  689. 572 I man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689.821 
Centrifugal .eparator drum. F. O. NiI.son . .  689, 620 I Hydrocarbon burner. A. Braun . . . . . . . . . . . . .  689.785 
Chart. adju.table, W. McDowell . . . . . . . . . . .  689. 685 Ic" cream can. J. Quinn . . . . . . . . . . . . . . . . . . .  689.743 
Cheese-cutting apparatus, computing, W . Ice cream cutter, H. Newcome . . . . . . . . . • . .  689,687 

M. EVR'"1.8 . . . . . . . . . . . . . . . . . . . . . . .  · · · · · · 689,581 1 Ice cream freezer, H. G. Cordley . . . . . . . . .  689,639 
Cigarette cutter. F. P. Hermida . . . . . . . . . .  689. 671 1 Incande.cent mantIe •. means for tran.port· 
Cigar. from original boxe.. machine for IJ\g. C. Rogers. Jr . .  . - . . . . . . . . . . . . . . . . .  689.519 

vending, O. Smith . . . . . . . . . . . . . . . . . . . .  689. 693 Indicator. P. A. Smith . . . . . . . . . . . . . . . . . . . .  689.429 
Cla vier. practice, A. C.  Bergmlln . . . . . . . . . . 689. 779 ' Inllatable roller. John.on & Mar.hall . . . . . .  689.590 
Clock, G. W. Adams . � . . . . . . . . . . . . . . . . . . . . .  689,530 I Insulation. aDDaratus for coverilllir electric 
Clothes tong., E. · W. Lammer . . . . . . . . . . . . .  689. 731 conductor. with, G. E. Heyl-Dla . . . . . .  689 614 
Clutch. .peed regulating. .H.  S .  Credle- I Interrupter, T.  W .  Topham . . . . . . . . . . • . . . .  689:438 

baul<h . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  689. 81 2 Ironing board .upport. Smith & Parker . . . .  689.428 
Cock •• means for electrically controllln2 gas, Jar covering fa.tenlng, fruit, 1 .  P. Doolittle 689.543 

H. Borchardt . . . . . . . . . . . . . . . . . . . . . . . . . .  689. 380 Joint guard, C.  B. Whitney . . . . . . . . . . . . . .  689.837 
CooP. folding ponltry, W .  H. Hodge • . . . . . •  689,397 Kitchen table. exten.lon top, W. C .  Organ • . .  689.407 
Copper from ore •• extracting, G .  H .  Water- Knife. R. Papendell . . . . . . . . . . . . . . . . . .. . . .  689.513 

bury . . . . . . . . . . . . . . . . . . .. .  , . Knife cleaning machine. H. Shaw . . . . . . . . . . 689.425 
Corncob p ipes. machine for ' Lace .tretchlng frame, C. E. Hobb. . . . . . . . . 689.587 

material Into the Lamp. gasolene, F.  E.  Shortt . . . . . . . . . . . . . .  689. 656 
Purves . . . . . . . . . . . . . . . . . . . . .. . Lamo lenses. ad1ustable suooort for. W. H. 

Counting 01' adding apparatu., E. Kimball • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68!l.r,�9 Coupling, Bee- hoiler f hlP. "'011 01 l n p' .  Lamplighter, time, O. V. Sigurdsson . . . . . . . .  689,598 
Crane cnt out. G .  A. Ha •• el . . . . . . .. . ; . . .. . 689. 670 Lamp. pit .afety. E. S;mon . . . . . . . . . . . . . .  689.427 
Crate for .hlpplug globes. J. N .  Hahn . . . .  689.487 Lamp, wax burning. Pur.all & Jackson . . . .  689. 747 
Crate form. Decow & Stewart . . . • . . . . . . . •  689,813 Lantern • •  Ignal, E. E.  Noble . . . . . . . . . . . . . . . 689.621 
Cue • •  prlng. H. L. Ba.kell . . . . . . . . . . . . . . . . .  689. 586 La.tlng machine. D. Schanzer . . . . . . . . . . . . . .  689.691 
Cultivator, J. McKibbin . . . . . . . . . . . • . . . . . . .  689.686 Leather wringing machine. A. E. Whitney . .  689,605 
Cultivator. cotton choooer •. th,phmpnt. J. J. Linotype machine. G. A. Vas.ber/!" . . . . . . . . .  689.603 

Vicker. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689,442 Liquid vending apparatu •• automatic. New-
I n q u iry N o. 1 � 3 0. -For delliers in articles for the Current. Into continuous current. and In· man & Bor.od l .  . . . . . . . . . . . . . . . . . . . . . . .  689.562 

queensware business. versely, apparatus for transforming Lock, F. P. Kl"enan . . . . . . . . . .  ' . . . . . . . . . . . . .  689,809 
.Ingle and multlpha.e alternating, Lock and latch. combined. Fergu.on & 

T h e  Excelsior Muchinery Co .• of 25 Whitecro.s Street. 
London. England. proprietors of inventions in special 
m ach inery. are prepared to devel op. expl oit and neg-a

ti : tte t h e  sale of patented inventions. prot ected in Great 
B ritain and I£urope, also open to u ndertake the exhibit 
aud sate of any c l ass of machinery ; having spaCiOUS 

warebouse and SDowroom accommodation with power, 
etc. 

Rouge & Faget . . . . . . . . . . . . . . . . . . . . . . . .  689. 566 Cha.e ( reissue) . . . . . . . . . . . . . . . . . . . . . . . .  1 1 . 959 
Currycomb. I. E. Spangler . . . . . . . . . . . . . . . . .  689.760 Loom. circular. C. G. Hill . . . . . . . . . . . . . . . . 689.490 
Curtain hook. J. Boyd . . . . . . . . . . . . . . . . . . . .  689.6.32 Loom. by the quantity of weft In the .hut-
Curtain pole, M.  J. Triece . . . .  , . . . . . . . . . . .  689,661 tIes, mechanism for controlling, J. H. 
Dental tool, S. W. Platt . . . . . . . . . . . . . . . . . . 689.596 Klerx . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689.550 
DenU.t· .  08.blnet. W. G. Bullhor.t . . :  . . . . .  689.589 Lubricating device. B. �'. Fowler . . . . . . . . . .  689.480 
Dllfu.lon Droce ••• E. B. William •. · . . . . . . . .  < 689. 838 Lubricator for .haftlng. etc .• J. & W. Tltu. 689.522 
DI.olav card for oencHs. etc . . Fl. E. Blake.- Magnetic engine or motor, R. R. Gilman . .  689.4S.Q 

lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689.6f\7 Malt drum. F. Knuttel . . . . . . . . . .  _ . . . . . . . . . .  689.728 
DI.tllllnl< aDoaratl1s. sa" du.t. E.  S. Hu tch- Mangle feed aproo. A. Conkling . . . . . . . . . . .  689.794 

. Inoon . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . .  689.72.1 Match making macblne. H. C.  La Flamboy 689.677 
I n q n h'y l'io. I S3 1 .-For manu facturers of WAter Distilling ,  drying. and evaporating ma- Match making macblnery . J.  H. & E. L. lIas llppliances. chine. continuous vacuum • •  T.' A. Wat- White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689.443 

ben . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689. 768 Mecbanlcal movement. E. H .  Vogel . . . . . . . .  689.524 IZT Send for new and complet" c8.talo�ue of SCientifi c Door hangE:'r, J. Handschuma<>her . . . . . . . . . .  t189, 395 Merchandise transfer apparatus, A. W. and other Books for sale by Munn & Co . . 361 Broadway . Door hanger. J.  E. Ahlvln . • . . . . . . . . . . . . . . .  689.569 Swanltz . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . .  689.601 
Neu York. ' Free on 8.Dolication. Door .upport. J. Goeller . . . . . . . . . . . . . . . . . . .  689. 7 1 4  Metal from ore. machine for extracting. 

I n q ll i r y  No. 1 83�. - For m a n u f a c t u r e r .  
Jauncbes operated by alcohol vapor. 

Draft equalizer, C. C .  Holzworth . . . . . . .  " . . .  689;1104 A. 1 .  Irwin . . . . . . . . . . . . . . . . . . . . . . . . . . .  689. 674 
of Drawers, bOXt"8, et(' . ,  clip or holder \ fpr Mill. set' fanning m i l] .  

fronts o f .  S.  T. Trott . . . . . . . . . . . . . . . . . . .  689;439 Miner' . ratchet drill. J. Luca . et al . . . . . .  689.82:1 
I n q ui r y  No. 1 S33 . - �'or deal ers lD tbe electrICal 

w ater heater invented by H. M. Hili.  I 
I n q u i ry N o. 1 834. -For manufacturers Or steel 

plateS. liar, &114 pipe. tor Iroll Ihjpbllllllln". 

Drawing tuble� H. A. Davis . . . • . . . . . . .  ; . .  689.707 Mirror. combined hand and stand. ;to H. 
Drill frame. po.t. A. Walker . . . . . . . . .  ; . . •  ; .  '689.766 Curry . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 689.607. 
Drying a ppa ratus, C. H. Fi.h . . . . . . . . • . . . . .  689.-t77 Mirror. with tran.lucent color decoration. 
Eave. trough ban�.,..  F. L. Burch .'� ; ; ·; ; ; . · 689.385 I!IlIn\ltlictuf� I)t, Wallner � Lorenz9' �9� 689 k"6 I!llec�rJ� InItterT, :f, ;" BIIIII . . . . . . . " "  ,'" �9,71C! 1!8 , u  .... , , u  .. .  
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Molding mllchine. J. Kelsey . . . . . . . . . . . . . . . 689, 726 
Molding machine. J.  T. Rowlands . . . . . • . . . •  689. 841 
-Motion impartIng apparatu •• W. H. Baxte r .  689.454 
Mowing machine attachment, C. Hermann . .  689. 803 
Music sheets, adjustable rool for perforated, 

T. C. Brinkley . . . . . . . . . . . . . . . . . . . . . . . .  689.458 
Napkin holder. A. H. Browuley . . . . . •  , . . . . .  689. 811 
Needle threader. J. R. Holt . . . . . . . . . . . • . • 689.398 
Nickel .alt., prodUCing. H. A. Fra.ch . . . •  689.391 
Nut lock. I .  M. Channel . . . . . . . . . . . . . . . . . . 689, 637 
Nut or die and common nut, combined in-

t�gral tbreadlng. A. E. & C. H. Mann 689.555 
Oil from fish, etc. , extracting, E. R. �d80n 689,472 
Ordnance. F. P. & A. M. Roberge . . . . . . . . . .  689.413 
Ore leaching apparatu •• R. L. Graves . . . . . .  689.799 
Organ. reed. A. L. White . . . . . . . . . . . . . . . . . .  689.770 
Package filling machine, L. F. Fales . . . . . .  689,474 
Packing and .torlng vessel, A. Bur.on . . . . . .  689,790 
Painting apparatus. dip. Orcutt & Snedlker . 689.563 
Paper bag holder, C .  Ii'. Francisco . . . . . . . .  - 689,798 
Paper bag machine. F. Tyson . . . . . . . . . . . .  689.441 
Paper bags, manufacturing square bottom, 

C.  F. :scbmelz . . . . . . . . . . . . . . . . . . . . . . . . .  689.422 
Paper bags, manufacturing square bottom, 

W. A. Lorenz . . . . . . . . . . . . . . . . . . • . . . • . .  

�:�:� :aitin
J� TD(��:it .�� .. �: . ������ : : : : : :  

Partition or wall. H. E. Sharp . . . . . . . . . .  . .  
Pasting device for printing presses, J .  J. 

689.499 
689.400 
689.592 
689.424 

Wal.er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689.604 
Perfectin2' Dress U.oine: mechanism. R. 

Miehle . . . . . . . . . . . . . . . .  . . .  . . . . . . . .  . . . .  689.505 
Perforating and clenching device, F. L. 

Gregory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689.394 
Photograpblc roll holder. J.  A.  Robertson . .  689.151 
Picture blackboards, etc. , machine for mak-

Ing. L. A. Deuther . . . . . . . . . . . . . . . . . . .  689.466 
Pipe coupling. J. H. Bickford . . . . . . . . . . . . . .  689.455 
Pipe j oint. G .  F. Ryan . . . . . . . . . . . . . . . . . . . .  689.624 
Packet clo.lng device. Schutte & Saenger . .  689,654 
Planter check row attachment, corn, E. C .  

Robert. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689.750 
Planter. cotton seed. S. T. McKnight . . . . . .  689. 508 
Plants, composition for pres€'rvin�. J .  M. 

Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plow, C. W. C�rraway . . . . . . . . . . . . . . . . . .  . 
Plow, cultivator, M. M. Ritch . . . . . . . . . . .  . 

689.807 
689.6a6 
689.623 

Postmarking and stamp-canceling machine, 
E .  L. Howard . . . . . . . . . . . . . . . . . . . . . . . . .  689,820 

Power and mo tion transmittine- mechanism, 
J. & W. Tltu . . . . . . . . . . . .. . . . . . . . . . . .  . .  

Pressing apparatus, G .  R. Tuska . . . . . . .  . 
Printing and embossing press, J. Thomson . 
Printing machine. G. F. Read . . . . . . . . . . . .  . .  
Printing machIne. multicolor. J. White . . .  . 
Printing machine, page, H. A. Rowland . . • .  
Printing press, J.  Thomson . . . . . . . . . . . . . . .  . 
Printing pre.s. G. F. Read . . . . . . . . . . . . . . . •  
Printing press perforatol', A. C. Miller • . . .  
Printing prcss, platen, J. Thomson . . . • . . . .  
Pull cord. W. A. Tucker . . . . . . . . . . . . . . .  ; . .  
Pulley, J. & W. Tltu . . . . . . . . . . . . . . . . . . . .  . .  
Pump. D. Lippy . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pump .troke regulator. windmill. N. S. 

Lowrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. • 
Pumping engine, non-rotative, L. d' Auria . .  
PUllch. H. C . . Tevebaugh . . . . . . _ . . . . . . . . . . . 
Puzzle, M. F. Boughner . . . . . . . . . . . . . • . . • .  
Rack. see a nimal rack. 

689.764 
689,440 
689,4i;5 
689.5IM 
689.527 
689.754 
689.437 
689. 517 
689. 619 
689.436 
689.662 
689.521 
68.9,81>:1 
689.500 
689.775 
689.432 
689.783 

Rail iolnt fa.tenlng. F. A. Dixon . . . . . • . . . . . 689,388 
Rail.. fa.tenlng ring for fiat-bottomed, 

Chfmll & G autreau . . . . . . . . . . . . . . . . . . . .  689,537 
Railway. M. Reedy . . . . . . . . . . . . . . . . . . . . . . .  689.749 
Railway brake. P. Hallot . . . . . . . . . . . . . . . . . .  689.716 
Railway carriage door, A. Maurer . . . . . . . . . .  689,404 
RaHway cros.lng, J. S. Janckes. Jr . . . . . . . .  · 689.494 
Railway. electriC. C.  Hansel . . . . . . . . • . . . . . .  689,545 
RaHway. electric. G. L. Fowler . . . .  689.815. 689. 816 
RaHway gate. W. H. Laughlin . . . . . . . • . . . .  689.498 
Railway rail nut lock. Wright & Howard . 689.772 
RaHway .witch. H. R . .  Luther . . . . . . . . • . . • 689.402 
Railway .ystem. electriC. B. Cruvelller . . . .  689.706 
Railway tie. J.  E. york . . . . . . . . . • . . . • . • . .  689,448 
Railway tie, metalliC. L. Ca.tin . . . . . . . . . . .  689,704 
Rllke Ilnd .tacker. combined. R. H. Jahns . 689.724 
Reamer and tap. expanding, W. C. Anderson 689.666 
Recording gage. F.  L. Wolfe . . . . . . . . .  _ . . . . 689.529 
Rendering Ilpparatu.. E. R. Edson . . • . . • • •  689,471 
Rhoe.tat. C.  Wlrt . . . . . . . . . . . . . . . . . . . . . . . . . 689.445 
Rock . drlll. F. Rattek . . . . . . . . . . . • • . . • . . • . .  68\),516 
Roiling mill feeding apparatus, H. E.  Shel-

don . . . . .  . . .  . .  . . .  . . .  . . .  . . . . . . .  . . .  . . . . .  689,655 
Rubber .crap. de vulcanizing vulcanized 

India. G. E.  Heyl-Dla . • . . • • . . • • . . • • • •  689,616 
Saddle. harne... L. Duff . . . •  , . . . . . . . . . . . . . 689.470 
Saddle. rille holding, J. Jarvis· . . . . . . . • . . • .  689,493 
SaH, G. A. Lowry . . . . . . . . . . . . . . . . . . . . . . . . .  689,648 
Salt grainer. A. John.on . . . . . . . . . . • . . . . • . . • 689. 675 
Saw handle. detachable. H. Evans • . • • . . • . . •  689.580 
Saw .wage. J. E .  Davl • . . . • . . . • . . • . . . • . • .  689.708 
Saw .wage. J.  F. Ryan . . . . . . . . . . . . . . . . . . .  689.788 
Scaffold bracket. F. Ewing . . . . . . . . . . . . . . . .  689.390 
Scale. J.  F. Lawrence . . . . . . . . . . . . . . . . . . . . .  689.810 
Screw cutte r ' .  bevel and pitch gage, S. M.  

D. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689.825 
Screw driver and holder, F. Hoover . . . . . . .  689,722 
Scuttle operating device. M. Moll . . . . . . . . . .  689.506 
Seal. bag. A. Denl. . . . . . . . . . . . . . . . . . . . . . .  689.542 
Separa ting different substances from each 

other, means for magnetically, C. F. 
Mc Kenna . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689.561 

Shafts. mounting rolls on. C.  F.  Tilton . . . .  689.834 
Sharpener. disk. W. H. Barbaby . . . . .. . . . .  689.777 
Sifter. lIour. M. Lary . . . . . . . . . . . . . . . . . . . . .  689.593 
Signal apparatus, electric Visual, R. Ein-

bigler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689. 71 1 
Sink drain board. Hammann & Hooper . . . .  689. 717 
Skirt supporter and waist dis tender, M. C. 

Becker . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  689.700 
��:a��� gff:�fo;V���e�va���ni: ' E: . WhliiJi.g : ��:m 
Smoke or vapor condenser, S. G .  Merrick . .  689,682 
Smoke pipe regi.ter. W. S. Tuttle . . . . . . . .  689.697 
Soda water fountain. C. Smltb . . . . . . . . . . . .  689.626 
Sound record cylinders, making, A. N .  Petit 689,408 
Spear or gig. O. A. N orlund . . . . . . . . . . . . . . .  689,743 
Spinning and twisting fibrous materials, 

machinery for. A. Metcalf . . . . . . . . . . . .  689.556 
Spinning IIbrous material.. A. Metcalf . . . .  689.557 
Spring looping ' machine. L. J. Sanker . . . . . .  689.520 
Stat'ker . and chaff spparator, Atraw, Caro-

thers & Morris. Jr . . . . . . . . . . . . . . . . . . . .  680. 793 
Stacking loose hay or. straw, device for, R. 

Griswold . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  689.71 5 
Staple forming and .etting machine. P. H. 

Relbi.ch . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689. 4 1 0  
Stapling machine. M. Hinkley . . . . . . . . . . . .  689.672 
Stationery device. combination, C.  O. Sand· 

.trom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 689.41 9 
Steam boller, W. N. Oldman . . . . . . . . . . . . . .  689.829 
Steam engine. direct acting. F. Pratt . . . . . .  689.745 
Steam generator. W. Horn.by et al. . . . . . . .  689.491 
Stocking .hleld. T.  E.  Somerville . . . . . . . . . .  689.600 
Stone cutter's tool, H. K .  Hansen . . . . . . . .  689,:�90 
Stopper, J.  Brooks . . . . . . . . . • . . . . . . . . . . . . . .  689,57a 
Strap end retainer. E. I.  Church . . . . . . . . . . .  689.459 
Street or station indicator, Davies & Rya n .  689,839 
Sulfates and chlorin, making, A. Clpmm . . . .  689,461 
Surgeon ' s  sponge sub.tItute. R. W. Johnson. 689.808 
Suspenders, A. Olson . . . . . . . . . . . . . . . . . . . . . •  689,405 
Suspend,·rs. H. 1 .  Jeffer • . . . . . . . . . . . . . . . . . .  689.725 
Su.penders. A. J. Koch . . . . . . . .  · . . . . . . . . . . .  689.822 
Suspp-nsory, W. J. Hay . . . . . . . . . . . . . . . . . . . .  689, 7 1 �  
Sweat joint. P .  Mueller . . . . . . . . . . . . . . . . . . . 689.684 
SwimmIng appliance. O. Jen.en . . . . . . . . . . . .  689.840 
Switch and o utlet box . M. Robin.on . . . . . .  689. 4 1 4  
Syringe, A .  W. Hltt . . . . . . . . . . . . . . . . . . . . .  689.81 8 
TannIng. B. & B. Allen, Jr . . . . . . . . . . . . . . . 689. 773 
Telegraph, electric, H. A . . Rowland . . . . . .  689 , 4 1 5 
Telegraph key. portable. C. Sblrley . . . . . .  689.426 
Telef:�Sh •

. ���t
.
i��:� . �.

r
.
I����� •. . �' . .  �: . ��':: 689.753 

Telephone indicator. S. J.  Ballard . . . . . . . . 689. 63 1 
Telephone transmitter, electric, A. M. Mas-

sari . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689,50:J 
Thread cutting die • . T. G. Spear . . . . . . . . .  - . .  689.651l 
Thre.hlng and .eparatlng appliance. J. 

D. Hawes . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . .  689.801 
Ticket holder. D. Vine • . . . . . . . . . . . . . . . . . .  689.765 
Tie. see railwav tie . 
Tire heater. W. J. Hosack . . . . . . . . . . . . . . .  689.546 
Tires, com pound for stopping punctures 

in pneumatic, Otto & Brt'nnan . . . . . . . .  689,622 
Tires, device for equipping vehicle wheels 

wltb rubber. A .  S. Kortz . . . . . . . . . . . .  689. 729 
Tool. W. Newman . . . . . . . . . . . . . . . . . . . . . . .  689. 742 
Tool. combination. W. �'. Arnd t . . . . . . . . . .  689.774 
Torpedo dPpth and rolling recorder, T. J. 

Moriarity . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689. 6.0;(; 
Toy.. packing and .upportlng. 'C . W. Bel.er 689.377 
Tramway or street railway, electric, · W .. B. 

Sayerij . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 689, 65:) 
(Contmuect on page l3) 
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I i  Sf " Foot and ar Power 
Screw Cutting 

Lathes 
Send (or Catalogue B. 

SENECA FAllS MFG. CO. 
Water Street, 

Seneca Faits, N. Y., U. S. A. �£ NG INE.&I'OOTJ M A C H I N E.  S H O P  O U T , ' T5 , 
TOOLS AND SUPPLlES,-;;,'!,'"' ATHEs. �EBASTIAN LATHE CO 'l?������� ,ScJ 

Foot and  Power and Turret J.athes Plan. 
er .... Shapers, and Drill  Presses. SH Il1 PA R D  LAT H E  CO., .33 W. 2d St., CinCinnati, O. 

TOOLS Every kind 01 
. Tool for Steam, 

Gas, and Water 
Fitters. E v e  l' y 
T o o l  h a s  our 
personal g u a r 
a n  tee. We have 
been the Lead

ing Tool IUanufactnrers for Fifty Years • • •  
W A L W O R T H  M FC . C O . , 

1 28 TO 1 36 FEDERAL ST.,  BOSTO N .  M ASS. 

" OLD 
GASOLI N E  

ENOINES 
are remarkable for 

SIlll PL I C ITY 
and ECONOMY 

WrU.e for P·ric/lS. 
O l d s  M o t o r  Wo rks, 

1328 .1 ell'. Ave., 
Detroit, . . ).Il:lch. 

P reve n t i o n  B ette r T h a n  C ... re . 
The larJ!'est plants in the country 

are usi ng the 
.. M O N A R C H " E ng i n e·Stop Syste m 
wit h  w b i ch it is imlJossible for an 
engine to run away.  Iuval uabl e i n  
c'lpes of acci dent or emerge ncy, a s  
th e en�ine can be !o'topped from a n y  

r��t
�<rin e1���r�l��l�J. SiW!r� �!'ve�: 

sure. Superiority commands respect. 
Consolidnted "'�ngine-8top Co. 

SU(X-e!ISOrs t o  The i\lonurch �lt"g. (Jo. 
l,," ntcrbu.ry, (Jonn. 

I N DUCTION \�, CO I LS for experi
ments in X rays and 
other electrical work. 
ar Uatalogue Pree. 

�; 
'l'j L__ _ 

E .  S .  R I TC H I E  & S O N S ,  BROOKL INE ,  M ASS. 

TRUSCOTT MARINE 
MOTORS. 

The simplest, 
most powerful ,  and 

speed Il.!.';��:�
t 
engines 

of tlieir class upon 
the market. 

Made �i ngle, double, and triple 
cyli nder. botb two and four 

cycle,ranging from 1 to 40 H. P. 
Catalo<) for tIM asioing. 

Truscott Boat Mf[. C o "  
ST. JOSEPH, MICH. 

the best C H U C K S ,  buy 

f)�\t:"c�:��:, £?t�p�e
Gf""�� ..:;;;;;;;;OIllfii---

Drill Cbucks 
Improved, 
Oneida 'Dri l l  
Chucks. Cut
ting·oll 
Cbucks,Scrol l  
Combination 

Lllt b e  Chucks, Geared 
OJw btnation Latbe Cbucks. Plain Uni versal Latbe 

�':,���oWd�:��l'.:ntc���h&.;'�iuJ'�� ' J�a�� ,
biJ . S. A .  

A s,« 01"ClItaIoQue in EnQ!ish. Prenel!,. Sl)ani�h or German. Ii'l RST PIUZ·E AT COT�rr1tf Bl.AN IiiX])OSTTTON. 1S�. 

T O O L S 
FO R M E C H A N I C S.  .� S e n d  for Free Cata l o g u e  N o .  1 6  B .  � 

The L. S. Starrett Co . ,  Athol ,  Mass . ,  U .  S .  A .  

WIRELESS TEL.h;GRAPHY.- SCIEN-
TIFIC AMERICAN SUPPL E M .E � ·r Nos.  1 '.J 1 =-c o 1 :l °.! ,. ,  
1 :J'l� an d  l a. ·.!9,  contain illust,ratl' d articles o n  tbis 
subject by G. Marconi. Additional il I usLrated articletl 
by otb er authors are contained in SCl ENTU'W A i\!  F. R l �  
CAN SOPPLEMEN1' Nos. 1 1 24 . l J  3 1 . 1 l 7 7 ,  1 I !I'!, 
slt;1�le a 

I
v�l

l�bl! �r
l
e�t���J-2i�e

l
l ess 1�:��a����rs p�7�� 

to cents each from t h i s  office. and all newsdealers. 

���� 
I 

... To Owners of ;: 
Gas Engines 

: 
A utomobiles and : 

I Motor Carriages 1::: You can avoid use of ., 
batteries and ex pense 
of t b e i r  constant re� 

11- newals tf you b avs in i 
:: t b ei r  place a n  

:1 AUTOSPARKER 
',., ��� ��r

aJ����i��i;,oe 'tnJo�:t���ri'il1����'te�il: : 
....... monials from well- known makers and owners of :: � ga8 engi nes. automobiles and motor carnages. 

., .. lflOTSI NGER D EVICE lll F G .  CO. .... : 1 4  lliain St. Pendleton, Ind. ;: 
".,���������� .. 

Scientific American 

Trol Jcy w l l'e 0 1'  o tbe l' conductor for elec-
tric t l'a c t i u l I ,  G. �.  Hey l-O ia . . . . . . . . . .  68D, S t 5  

T ruc k , e l e c t r i C ,  '1' . II'. Row lu n d . . . . . . . . . .  689 , 4 1 7  
T run k , 1;'. V .  L u n d bcck . . . . . . . . . . . . . . . . . . 689,824 
Tubes, ul.pa l'u tus for m a n ufacturing we ld-

less llletal,  C. C i u n gbe rott i . . . . . . . . . . . .  689, 668 
r:r w i ne, U PP 3 r a t u s  f O L' m a k i n g gruss, G. A. 

Low !'y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689. 649 
T w i s t i n c- I J I IH.lJ h w .  cotton s l i ver.  G. L.  Brow-

Ill' I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  689,787 
T w i s t i l l g  Ull 'cb u n i s m ,  G .  L.  B rown el L . . .  689,786 
Typpwri ters, m ach ine for feeding e n velope s  

or o t h e r  sbef' ts to, C .  M .  Scbm i tt . . . .  689, 423 
U m ln'(' l l u  t i p  I'p tu ine r, R.  T. C l a r k.  . . . . . .  689, 538 U ten si l  gu a rd , I:I. R. Barnard . . . . . . . . . . . .  689,778 
V a l ve,  C .  E .  H u x iey . . . . . . . . . . . . . . . . . . . . . 689,618 
Va l ve , safety,  C .  C .  Pa l me r  . . . . . . . . . . . . . .  689, 5 1 2  
Va 1)01' gC l lcra tor, A .  Scba rffe . . . . . . . • . . . . . .  689, 625 
Vebicle box. F. K nobel . . . . . . . . . . . . . . . . . .  689, 676 
Veb ic le bra k e , S. L. Bu rger . . . . . . . . . . . . . .  689,386 
Vehicle,  moto r, R.  E. Olds . . . . . . . . . . . . . . 689, 5 1 1  
Vehicle wheel.  m otor . A .  L .  l\: u l l  . . . . . . . . . .  689� 551 
Veloc i pede, W. H . . Snow . . . . . . . . . . . . . . . .  689, 599 
Ven t i lat i n g apparatus, P.  Mori l l . . . . . . . . . . 689, 739 
Vesse i,  W. Blanchard . . . . . . . . . . . . . . . . . . . .  689, 782 
Vessel for t l'Ullsporting gru n u l a r substa nces , 

A. McDouga ll . . . . . . . . . . . . . . . . . . . . . . . . . 
Vessels, device for rah:;ing sunken, R . T a t t u  
Violin m u t(',  J .  H .  l�iscber. . . . . . . . . . . . . . . . 
Vol t a i c  cell ,  I-I. S.  A m w a k c  . . . . . . . . . . . . .  . 
",Va sb i ng m ac b i ne,  J. M. Cook . . . . . . . . . . .  . 

�:��� , ci���t, EW.HH.
Jo

t;���: : : : : : : : : : : : : : :  
'Vater heater, A l 1 p ress & B l u keslee . . . . . . 

689,741 
689,431 
689,47�5 
689, 450 
689, 462 
689, 495 
689, 679 
689,531 
689 , 38 1  \Vax , m a n u f a c t u r i n g  m i nera l ,  F� .  v o n  Bo\'en 

'Ve l ts or rands, a t t a c h m e n t  for n pply··
i ng W. B. A rnold . . . . . . . . . . . . . . . . . . . . . . . . 689, 5R2 Wbeel rim turning macbinp,  E.  E i n feld t . . 6S9, HOS Wbeel support , redUC i ng, F. L. Wolfe . . . .  689, 1)28 

W b itllet ree boo k ,  Ma ssey & G rammer . . . . . . 689 , 7a4 Windm i l l ,  T. Ca mey . . . . . . . . . . . . . . . . . . . . . . 689,635 
W indow, A. S. J. Haygood . . . . . . . . . . . . . . 689, 802 
W i re colling device , M. Cburcb . . . . . . . . . .  689, 575 
W i re crimping tool,  H. Zimmerman . . . . . . 689,449 
Wire macb l n e ,  barbed , W. Emery . . . . . . . .  689, 7 1 2  
Wood bend i n g  m a cb i ne, J. W .  Lambert . . . . 689,730 
Wood. etc . .  Into sma ll c b i ns. machine for 

cu t t i ng, J. W. Corts . . . . . . . . . . . . . . . . . .  689, 463 
W rench , O. A. Gatrell .  . . . . . . . . . . . . . . . . . . 68!),393 
Wrench, G .  Partillo . . . . . . . . . . . . . . . . . . . . . . .  689, 564 
Wrench, J. R. Houts . . . . . . . . . . . . . . . . . . . . . .  689, 806 
Wrench handles, construction of, F. Sea rle .  689,692 
Writing ineradicable, renderIng, S .  J. Mor-

row ( reissue ) . . . . . . . . . . . . . . . . . . . . . . . . .  l l ,958 
Yoke, neck, J. D. Gale . . . . . . . . . . . . . . . . . . 689,392 

DESIGNS. 

�:fi n�t�
m

j�w�i��s, I1�11�����t�bild·. ·. · . .
. ��,:�: 

Can or j u r, W. A. Lorenz . . . . . . . . . . . . . . . . 
Comb, W. B. A llen . . . . . . . . . . . . . . . . . . . . . . . 
Cooker, C. M. Robinson . . . . . . . . . . . . . . . . . .  . 
Coucbt's 01' beds, fra me fOl' ex ten si ble , A .  

i 1e  Pin iec·Mallet . . . . . . . . . . . . . . . . . . . . .  . 
C ushion, C. W. Meinecke . . . . . . . . . . . . . . . . 
D i s iliay tray, A. J. Springer . . . . . . . .  35,475, 
F IO\��� o� . ����.

b
.
b

.
e

.
r� . . �������' . . �� . . . �: . ?l��l.

t: 
H u b, vehi cle , '.r. G. M a n d t  . . . . . . . . . . . . . . . . 
Hy(l roca rbon burner, L.  G. Heist . . . . . . . . .  . 
J a l', m i l k,  McDonald & Fi tzge rald . .  35 , 472', K i tcben vessel , G. Gn uch tel . . . . . . . . . . . . . . . 
K n i fe h an d le , O. Maussner . . . . . . . . . . . . . . . . 
Label ca se, d ruggi st ' s , A. S. Baird . . . . . . . . 
Lamp, gas, A. H. H u m p b rey . . . . . . . . . . . . . . . 
Pan, m u ffi n ,  C. L. Wagandt . . . . . . . . . . . . .  . 
Retinoscope member, T.  H. Bickerton . . . . . . 
Rubber horsesboe, C. W. Bolton . . . . . . . . . . 
Sandal, M. L. Hatheway . . . . . . . . . . . . . . . . .  . 
Saw handle member, ,"!rosscu t , L. Shallcross 
Sewiug machine tuble, H uber & Haeken· 

35, 465 
35, 467 
35, 471 
35, 40.3 
35, 479 

35, 488 
35, 470 
35 ,476 

35,474 
35, 485 
35. 480 
35, 473 
35,477 
35, 482 
35, 468 
35,481 
35,478 
35, 469 
35, 484 
35 ,490 
35. 483 

Tbis is usual ly tbe m05t difficult problem to 
parents. ministers. professional· men and others 
to wbom young men come for advice. Each' and 
every one bas tbis question t o  solve from time to 
time and is often at a loss wbat to do. It is a rule 
t h at " be wbo belps anotber to belp himself, helps 
bim best." We are i n  a position to answer tbis 
problem in : this way. We would be pleased to 
correspond ,vitb parents and ot.hprs and acq uaint 
tbem with our plan to belp a young man to help 
himself. Through the generosity of tbe founders 
of tbe school, and several prominent manufactur· 
ers, tbe Trustees are able to offer each year a few 
Free Scholarsh ips in our Engineerin g  courses to 
deserving, energetic and intelligent young men. 

Tbe �cholarshi ps for 1902 are now available and 
appl ications will be considered from tbe readers of 
tbe SCI ENTI FIC A�IERICAN. The course of study 
offers thorougb instruction at home i n  Mecbani· 
cal, Elect rical, St.ationary, Locomotive, Marine 
and Textile Engi neering, as well as Heating, Ven· 
tilation, Plumbing and Mecbanical Drawing under 
i nstructors who are graduates of tbe great tecbni· 
cal scbools. Mucb of tbe i nstruction is u nder 
regular teacbers i n  the tecbnical scbools �n� ""h;oh 
Boston is famous. W rite to the registrar of tbe 
American Scbool of Correspondence, Boston, 
Mass., for full information, large handbook de· 
scribing courses, methods, etc. 

Cash !Om!tte�!!�t �.Sl!Td� 
scription and cash price and get my 

wonderfully succes8ful plan. W. M .  OSTRANDER , North American Bldg., Philadelphia, Pa. 

D L H O L D E N  
R EAL E STATE TR U ST B LDG PI1 ILA , PA 

RSEc'EAIED ICE MACH I NES 
S E E  n R <> T  PA ( Sf.. u,. T  r i (  AM[R , CAN SlPT 2 ! a 9 �  

This modest cut and simple verse 
Is but & pIes In English terHe. 
To you who look for something good, 

And, paying for it, real ly  should 

Not. jeopltrdize your name or mon-, 

For englntl poor, too wt'ak to run. 

The Keim wi l l  n'!\'er disappoint 
In wagon, yacht or any joint. 

brocb . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . 
Sew i n g  machioe t b roa t pla te , R. L. Lyons . 
Sbeet, G. P. Taylor . . . . . . . . . . . . . . . . . . . . .  . 

35, 486 
35,487 J O HN R. KEIM. Buffalo. N. Y . •  \l.S.A. 
35, 489 
35, 466 Stand, ornamental, E. M. Saettele . . . . . . .  . 

T rade marks.  

TRADE MARKS. 
B a k i n g  powder, J.  C .  Grant Chem i cal Com· 

any . . . . . . . . . . . . . . . . . . . . . . . . .  37, 5 1 1  to 
Blood pu rifiers , remedies for female com

olaints. and l1\'er Di l ls . Lvdia E. Pink-
h a m  M e d i c i n e  Co . . . . . . . . . . . . . . . . . . . .  . . 

Boots and sboes a n d  lea t b e r  fOl' same, Rice 
& H u tcb i ns . . . . . . . . . . . . . . . . . . . . .  37, 490, 

Bra ndin g l iquor, N .  E .  C a rnine . . . . . . . . . . .  . 
Bread sticks, B. Stpvenson . . . . . . . . . . . . . . .  . 
Candy and confection of all  k i nds, Huyler's  
Cil?ars Hnd c i !! u l'cttcs. :\{anara B rotbers 

Compa ny . . . . . . . . . . . . . . . . . . . 
Clea n i ng preparation, certa i n  n a m ed liquid, 

A .  F .  Sch wPin . . . . . . . . . . . . . . . . . . . . . . . . 
Clocks, BowIe i'  & Bu rd ick Co . . . . . . . . . . .  . 
C loth · known as kcrse.\' , O. Hoffstad t . . . . . . 
C ream and m i l k ,  cond€'nsed, PacIfic Coast 

Conden sed M i l k  Co . . . . . . . . . . . . . . . . .  . . 
C u t lel'Y, M. G. Rodea l'me! . . . . . . . . . . . . . . . .  . 
D a m p i n g  boxps, G. Stabler . . . . . . . . . . . . . . 
FabriCS made from wool, wood a n d  s l l k ,  a n d  

w o o l  a n d  cotton, Holden , Leonard & 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Furniture,  certa i n  nHmf'd, F red Macey Co . .  . 
Game boards, E. F. Ca rson . . . . . . . . 37 , 485 , 
H a l'dware, cert a i n  nHmc.�d, Sm ith & Hemen-

\vay Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lea t h e !', pa ten t , A. C. La w rence Leather 

Ligb��;'S ��. "n;� tch · ·d�� i
·
c��: . c��·t�i� · o��·��d: 

A c m e  S I)cciulty Company . . . . . . . . . . . . .  . 
Liniment.  A. Roberts . . . . . . . . . . . . . . . . . . . . . . 
Llf J u O r3. c1 i�tll lec1 and soi ri tuou s  . .  J. Sroufe 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Magazines, I- I .  S. Stone & Co . . . . . . . . . . . . .  . 
M ineral waters, W . •  J. Loth . . . . . . . . . . . . .  . 
O i l ,  o l ive, H. K lf'll z ler . . . . . . . . . . . . . . . . . . .  . 
O i l s  a n d  l u b r i c a n ts, f'xcept l u bri ca t ing oils, 

t i re fl u i d s, and cement, J .  S .  Longh u rst , 
Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

O i ls, l ubr ica t i n g and i l lu m i na t i n g , 0 1 1  Com-
pound :\1a nufactu ri ng Co . . . . . . 

P a c k i n g ,  rubber, H e n i o n  & H u bhell  . . . . . . .  . 
Photog-ra pbic pict\1r�s, F. H. K i ngham . . . . 
Pin nos, m a ndol i n s , g u i tu rs, banj OS , viol i ns , 

fi nd st r ings for such i n struments,  
1\1f"loton Plano Co . . . . . . . . . . . . . . . . . . . .  . 

Pol l sh ('s for m f' t a l ,  wood, a n d  enamel, 
B u ffa lo Speci alty Man u fa ctu rin g  Com-
pa n y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

P u rses a n d  tobacco poucbes, coin, Meserve-
Stein M a n tg. Co . . . . . . . . . . . . . . . . . . . . . .  . 

Rf'medies, catarrh. "\\'. l<. P{'('k . . . . . . . . . . .  . 
Remedips for' cou g-bs, colds, broncb ltis.  and 

si m i l a r  a ffl i ctions, interna l , Radcl iffe 
B rot hers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

S a w  bandlps, Si monds Saw Co . . . . . .  37 , 523 , 
Shc(' t ings, H. NordC'Il . . . . . . . . . . . . . . . . . . . . . . 
Shee t i ngs a n d  d ri ll s , W. H. Wi sner & Co . .  
Sbof'S, Tucker & H I1 �en . . . . . . . . . . . . . . . . .  . 
Soa p contpou n d ,  H. M. Wilson . . . . . . . . . . . . 
Soaps a nd perfnmp l'.\- , Colga te & Co . . . . .  . 
Stealll powrr and refrig�ra ting pl a n t  applt-

II l lces. \Vh l tloek Coil P i pe Co . . . . . . . . .  . 
S w i t c h ,  ou tlet , a n d  I'Pcpptacle boxes, and 

c u t  outs.  M .  Rob i n son . . . . . . . . . . . . . . .  . 
T h rf" u d ,  sewing, C l a r k  M i le-End Spool Cot-

ton C·o . . . . . . . .  . . . . . . . . . . . . . . . .. . . 
'ri n  ol l lte. tool s . sbovels. a nd nails.  Manogue-

Pi dgeon I ron Co . . . . . . . . . . . . . . . . . . . . . .  . 
Watch cases, A. M. Bacbracb . . . . . . . . . . . . . 

LABELS . 

37,513 

37, 502 

37,491 
37. 5 1 !)  
3'7 , 5 1 0  
35, 504 

37,505 

37, 5 1 4. 
37,484 
37, 495 

37,509 
37, 522 
37, 527 

37,494 
37.520 
37, 486 

37,525 

37 , 489 

37,498 
37, 503 

37,507 
37, 481 
37 , 506 
37, 508 

37,517 

37, 51 8 
37.521 
37, 482 

37 , 487 

37,516 

37 , 488 
37,500 

3", 501 
37, 524 
37, 496 
R7, 497 
37.492 
:l7 , 5 1 5 
37, 499 

37, 529 

37, 528 

37,493 

37,526 
37, 483 

" B l u e  Seal Rye Whiskey , "  tor wblskey, I. 
Cohen . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  8,861 

"Col m u n ' s  Cputrtfugal Blue, " tor laundry 
hlu(> ,  J. & J.  Colman , Ltd . . . . . . . . . . . . . .  8, 857 

" D a i s i l'osa, "  for c iga rs, American Lltho-
gra p b i c  Company . . . . . . . . . . . . . . . . . . . . . . .  . 

" H iggins Ecz€'ma C u re , " for a · medicine, W .  J .  Higgins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
" R i 1 l h' r ' s  Fragru n t  Eng-11sb V iolets, " for a 

of'rfllnl P .  1. V. S. H l lIif'r . . . . . . . . . . . . . . . . 
" M l1 f' ld ml W  n�'e Wh iskey , " for wblskey, J. E .  

Cn ssidy & S o n  . . . . . . . . . . . . . . . . . . . . . . . . . . 
4 'M i x pd B i rd Seed, tI for bird seed, Munson & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
(Continued ()11 paoe 141 

The most useful article ever In vented 
tor the purpo.e. Indispensable to Law· 
yel'S. Eaitor�. Students, Bankers. Insur
ance Com panies and business men gen· 
erally. Book marker and paper clip. 
Does not mutilate tbe paper. Can · be 
used repeatedly. I n  boxes of 100 for 25c. 
')'0 be bad of all booksellers

l
8tationers 

and notion dealers. or by mai on receIpt 
Of price. Sample card, b{ mall, free. Man. 

'l>ti".:'ti\';,".� Wox
C
81�'jf/o�:!:a:ld�1.ey' 

" WOLVE R I N E "  
Gas and . Gaso l i ne  Engines 

' .  STAT I O NA R Y  a n d  M A R I N E . 
" Wolverine" is the onl y reversible 

MarineGH8 Engine on tbe markp.t. 
It Is the l i ghtest enlline for its 
�ower. Requires no l i censed e n 

gineer. Abso!ute!!I sa/e. M f d .  by 
W O LVER I N E  M O TOR WO R KS,  

12 Jluron Street, 
Grand Rapids, Mich . 

If 80, you want the best and most 
economical system of b eat i ng. The 
Vance System will heat your bnnse 
1n zero weatber to'summer tempera
ture with onl y ' % o f  t·he amount of 

;Oo
aJldefii!�� ����h;�:��::ti�:: 

it before deciding. Our bookl et 
Illvlnll fu l l'panlculars with patronsl 
printed testim()nials, sent free. 

V ANVE BO [ J.EIt w o n  " s, 
18 Fay Street., Genevut N. Y. I 

T h e re is Risk of Perso nal 
Inj u ry i n  Worki n g  
A round Machinerv 

A CCI<l e n t s  u�uallY mean loss o f  
i n c o m e .  You can insure for your
se l f  a week l y  income wbile dts
abled by taking out 

An Accident Policy 
in 1.' b c  rL'ravelers Insurance Com 
pan y of Hartford, the oldest Ac· 
cident Compan y in America and 
the largest in tbe world. 'l'hese 
�olicies guarantee lar�e amounts 

��r
e���� Off 1:::t:��:ue:l�:t:�:J 

sum i s  paid .  
The Life Policies 

of The lJ.'ra ve] ers Insurance Com· 
pany uppeal particul arly t o  busi
ness and pro�essionul men because 
they furuisb straight I lfe insur� 
ance at tbe l owest possible COf;!t. 

'rravelers policies are i ssuetJ. on 
th e stock plan and tbe n et cost i s  
certain a D d  fixed. The d i fference 
between tbe lower cost in tbe 
'rravelers and the higber cost 
in tbe mutual  and dividend· pay· 
ing companies rewains in your 
pocket as a d i vidend i n  advan�e. 

Lr.t us ISend you some interesting 
matl,el· bear·ina on t h e  superior ad
vanta(ICS 0/ 'l'he 'l'ravelf'ts PoliCies. 
B1·U11 cit o.Dwe.s in nea1'l1J every city. 

The Travelers 
I nsurance Company 

H a r t f o r d .  C o n. n. .  
(Founded 1863) 
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BACKUS 
GAS &. GASOL I N E  E N G I N E  

S i m p l e ,  Eco n o m ical , D u ra b l e .  
S u itable  for a l l  k i n d s  of work. 

BAC K U S  WATE R  M OT O R ,  cheap est power known.  

"V rite f o r  circular a n d  prices. 

BAC K U S WATER M OTO R  CO .• N ewark, N .J . , U . S . A .  

1 � O  B roa�way, N e w  Y o r k .  

Pl ease send Ute in forUta\ion regarding 

an Endowment for$. . . . . . . . . . . . . . . . . . if issned 
to a tl1a u.� . . . ' H ' " . . ,:years of age, 

Name . . . . . • .  , . . . • • • • • . • . . . . • . •  , ' ,  . . . . . . . . . . . . . ... . 



Scientific American JANUARY 4, 1902. 

Ualuabl� � Books ! 
� � � 

ltEVI8ED and E N L A lt G E D  EDITION of 1 9 0 1  

The Scientific American 

' 1 5 ,000 Receipts. 7 3 4  Pages. 

Price, $�.OO in  C lo t h . S 6 . 0 0  i n  Sheep. $6.�0 
in H alf Morocco. Post Free. 

']'h18 work has been re
vised and enlarged, 
900 New Formulas.  

The work is so arran�ed 
as to be of use not on ly to 
the specialist, but to the 
g-enel'al reader It should 
bave a p l a c e  in every 
home and workshop. A 
circ:u lar COl1taill in� f u I I 
Tllble of Con tents will be sent on app l i cation. 

'rbose who alreadY have 
tbe Cyclopedia may obtain 
tbe 

1 9 0 1  APPENDIX. 
Price, bound i u  cloth, $1.00 

postpaid . 

The Progress of Invention 
In the Nineteenth Century 

By E D WARD W. B V RN, A.M. 
Large Octavo. 480 Pg,ges. 

8()() l Uustmtilms. P'r'ice S3 . 0 0  

�:"��c:'1$f?tl1;l�p ll:{,8�d 
TH E most Important bOOk 

ever publ ished on invention 
and discovery. It is as read
able as a novel , being wrI tten 
ill/gg���kS�f!:'s a most com-
prehcn�ive and cOllerent ac-
aY�YI�g��SI��: tg��:��Tl� ����� 
en age of invention ," result
in� in industrial and commer
Cial development wb icb is 
without precedent. A chrono-1���;li��11:i����f ;f��:

a
!��'l 

important features of tbe 
book ,  enabling the reader to 
refer at a glance to illl portant 
inventions and discoveries of 
any particular year'. 1'be book 
is printed with large type. on 
fine paper. and is elaborately 
i l lustrated by 3(X) engravings 
and is attractive ly bound. 

EXPERIMENTAL SCIENCE. 
By GEORGE M. H O P K I NS. 

'PH I S  i s a book ful l of 
interest und value 101' 
Teachers, S t U d e n t s, 
and otberR who desire 
to impart or obtmn a 
practical knowledge of Physics, J "his splendid 
work gives young and 
old something worthy 
of thougbt. It has in
fluenced thousands of 
men in tbe choice of a 
(!ureer. It will give any
one, young or old, in
formation that will en
n.bh� bim to compre· 
bend the great im· 
provements'of the day. 
It furnishes sugges· 
t i0l 18 for hours of in. 
stl'uct ive recreation. 

20th editio'". Revised and enlarg�d. 914 pages. B:lO 
i l l  u s .  l� le�ant ly bound in cloth . Pnce. by mail ,  post
paid.  S4. 0 0 ;  Half MorOcCO.  $�.OO. 

, MAGIC Stag e I l l u s i o n s  and Scient ific Diver
s i o n s ,  i n c l u d i n g  Tr ick  Photog raphy.  

This work appeals to 
old and young alike. and 
it is one of the most at
tractive boll day books of 
the year. 'l'be i l lusions 
arB i11 uBtrated by the 
}�:�,

e:�J
l��� ��p�!��

a
�f the tricks are, in many 

�����idf��t���� �b et�� 
:i!�:s. i11����:.lnftre

l_��: 
ing, s W 0 r' d-swallOWln.R"

1 �
e
�t;

i
l1�:U���len� ����. 

automata, curious toys , 
r�ar:iC\��i�dPf�:

O
t;��t 

t i on of moving photo-

;�:lh�� ��d 
all1 1���at�a� 

Illakln� a hand!olome vOi
urne. It is t a s t e f u l l y  
printed and bound. A c
knowledged by the pro
feSSIOn to be the Stand. 

fly A. A. HOPKINS. 568 pageS�
r
& ��:.kt,.?c:\'tf.i50. 

A Complete Electrical Library. 
By PROF. T. O'CONOR SLOANE. 

An Inexpensive l ibrary 
of tbe best hook. on 
Eleotriclty. Put up In a 
n e a t  f o l d l  n g  box. as 
:��d��lt� llh��ma:��rr, t�: 
worksbop. the e]�cLrlcal 
e B Je t  n e e r ,  school s-and 
colleges. Comprising five 
books. as follows : 
Aritbmetic of Electricity 

138 ",,�es, . . . fl.OO FJII��!��� '�'o: ��k�n�l� 
How to Become a Sue-���S:.�I .Eleo:r �ci�n$l�� 

"Pine Shampoo, " fOl' sbam l)OO, PIne Eye 
Shampuu CompuI IY . . . . . . . . . . . . . . · . .  · · · . · .  8, 872 

"Prevcnt i I lH , " fol' a mcdici l lc ,  Scott & BOWL lC 8, �66 
"Shop Smokl ' I's, " fol' eiga l's, .J . ( Juos Cu . . . . . . B, SOS 
"Sirop dt' ( : 01 1 < 1 1'0 1 1  < I ' l l u i l0 de Foic de MUl 'ue 

ct Llcoricl', n fol ' it mcdici l lc, Bi ludeau 
l�' I'e rcs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 860 

"Sobrigbt Meta l Pol ish ,"  for a metal puiish, 
G .  .T . Gru I lD"- . . . ' . . . . . . . . . . . . . . . . . . . . . . 8, 864 

"Sol id B lock '''u teI' Proof, " for brushes, G rand 
Haplds lkush Co . . . . . . . . . . . . . . . . . . . . . . . . 8, 856 

"Ste iub l'ccht'l" S Cc1ebru ted Snccific. " for a 
mcli ic i l l t ' ,  L. Steini Jrecher . . . . . . . . . . . . . . . .  8, 865 

" Th istledown, "  for u l )l'epa l'u t ion for the com-
plex iOIl, ;1 . H .  Hogu l l  . . . . . . . .  ' . . . . . . . . . . . .  8,870 

"Thomas' Oxy-Mul , " fot' a medicine, T. Ax-
tell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,867 

"Yankee Cl ' iSI)S, . .  ' foJ' U food product, New 
Englund Prepared I.'ood Co . . . . . . . . . . . . . . 8,863 

PRINTS. 
"Dupl icate or Duplex Adjustable Mirror In 

Use, " fOI' m l lTOI'S, American Specialty 
Manufl1ctul'ing Company . . . . . . . . . . . . . . . . . . .  438 

"Yankee C l' isos. " for a food oroduct. New 
Engluud Prepared 11'00d Co . . . . . . . . . . . . . . . . 439 

A pr inted copy of the specification and flrawing 
of a l ly putent i n  t h e  foregoing l ist, or any paten t 
in pr int issued since 1 863, wi l l  be furnished from 
this olJice fol' 1 0  cents, provided the name ant I 
number of tbe patent deSired and the date be 
giveu. Add l'ess Munn & Co. , 361 Broadwuy, New 
York. 

Canadian patents may now be obtained by the in
ventors tot' nuy ot the inventions named In  the fore
going list. For terms and further . pa rticulars 
address M'.llln & Co. , 301 Broadway. New York . 

IITN'l'S TO C O R RESPONDENTS. 

Names and Address must accompany al l  letters or 
no attention w i l l  be paid thereto. This is for 
OUt· I nfol'lnutlOll and not for publication. 

References to former a rt icles or answers should give 
date of paper and page or number of question. 

Inquiries not answered i n  reasonable time should be 
repeated ; correspondents will bear in  mind that 
some nnswe"l's requ i re not a l i ttle research, and, 
though we endf'avor to reply to al l  either by 
letter or in this department, each must take 
h is  tU I·n . 

Buyers wishing to pu rchase uny article not adver
Used in our columns w i l l  be furnished with 
addresses of houses manufacturing or carrying 
the snme. 

Special Written Information on m atters of personal 
rather tbun general interest cunnot be expected 
wIthout remuneration. 

Scientific Americ.an Supplements refel'r('d to may be 
bud a t  the office. Price 1 0  cents each . 

Books referred to IJl'Omptly supplied on receipt of 
price. 

Minerals sent for examina tion should be distinctly 
marked or labeled. 

( 8489 ) J. G. M. asks i f  cast iron balls 

and cones can be cast so as to wear, and jf 
they cannot, kindly state what other material 
can be used besides stee l .  A .  Cast-iron bal l s  
and  cones are no t  su i table fo r  bearings for 
vehicles or machines. Nothing Is better than 
t, ·uly fin ished steel ba l l s  and bearings, hard· 
ened. 

, ( 8490 ) D. L. O. asks whether or not 

i t  was ever the general practice to bu i ld loco
mot ives · ' with ins ide c ranks In this country. 
Kindly give tbe date at which inside cranks 
were most genera l ly used, and state roughly the 
extent to which the p " actice of bu i lding this 
' type of locomotive was canied. A .  Locomo· 
t ives with inside cra nks were the prevai l ing 
type with American bui lders commencing about 
1 83 1 ,  and the ir  bu l ldiug cont inued unt i l  about 
1 8 4 5 .  They were in use most ly for swi tching 
engines as late as 1860 and possibly later. 
'['he outside c rank type we '·e a lso bu i l t  and in 
use during the early period of locomotive servo 
ice in the United States, and began to displace 
the center crank type for passenger service 
about 1 8 4 2 .  

( 8491 ) C. B.  H. asks : 1 .  I have a good 

knowledge of the rudiments of electrical en· 
glneering and am desirous of completing the 
study as far as possible without the aid of an , 
instructor .  Wi l l  you kindly inform me what 
books you would recommend, also the prices 
and the order in which they should be taken 
up ? A. Starting f rom a thorough knowledge 
of e lementary electricity, embrac ing a l l  that Is 
contained in a book of the scope of Thompson·s 
"E lements of Electr ic ity," price $ 1 .40 by mai l ,  
you shoul d  then proceed to the study of tbe 
dynamo, l ighting systems, distribution sys
tems, power systems, etc., In tbe d irection of 
pract ical work. At the same time a study of 
currents. theoret ica l ly .  should be carried on. 
'l'borough work shou Id be done upon the mathe
matics of the a lternating current and the ma
chines used In  Its distribution. rou would do 
wel l to begin with Hawkins and Wal l is ' "Dy
namo," and take next Crocker's "Electric Light· 
ing," two vols., pr ice $3 each. Steinmetz's 
"Alternating Currents." price $2.50, is the 
standard book on the theory of this subject. 
Kapp·s ' "TranSformers," $4.  might fol low this .  
For the e lectr ic ral lway the,·e are mallY valu· 
able books. Crosby and Bel l ,  price $2 .50 ; 
Dawson. $ 1 2.50 : Bel l ,  $3 ,  may be named. The 
work thus laid out as a beginning only ought 
not to be carried on "by the book" alone. I t SL"nOUrd Eleotrlca' DIC· 

tlonary. 682 pages, �3.00 
JJ:lee' r ,c'ty 8imphHed . lbt> ll'Ive volume8 1,300 pages. ought to be taken In a laboratory where the 

and over MO iZhIRtmt'i(!1Is. artlc ie which Is the subjec t of study at the pngs3. • • • •  '1.00 
A 1'U/v.uble and mdispmsable lUUUtion to ever'lI library. 
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time can be before the student and be handled, 
tested and invest igated. Even a night course 
at one of the excellent Institutions offering 
such courses In New York city wou ld be far 
better than a book course taken without an 
Instructor 2. I should also l ike · ,to know r:w- :;-..:: ' (���;:.�r:c��g��r8 Of above boo"" wilt be mailed the meth�d employed ln figurlng .tcii.arges for  
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l Ight a n d  power and how the wattmeter is read. 
It different manufacturers' Instruments require 

SELECT A PEN 
Suitable for your handwriting irom a sample card of 1 2  leading num
bers for correspondence, sent postpaid on receipt of 6 cents in stamps. 

SPENCERIAN PEN CO. 
349 Broadway, New York. 

CYPHERS INCUBATOR, 
World's Standard H atcher. 

Used on 26 Gov. Experiment Stations 
in U. R.,  Canada, Australia and New 
Zealand ; aJSO by America's leading 
pOUltrymen and thousands of others. 
Gold med a l  and highest a ward a.t 
Pan-American, Oct. 1901. S2-page 
circular free. Complete catalogue. 
196 pages, �xl1 in. t mailed tor lOe; 

Ask nea.rest officefor book No. 1.:4 
CYPHERS INCUBATOR COMPANY, .aJraIo, N. Y • ., Chicago, 01 • ., Boston, Masa., New York, If. 1'. 

The 
WOO)) 

i ncu bator on a 
s m a l l  s c a l e. 

Fifty e g g  c a

paCi ty. Heat, moisture and ventilation 
1loutomatlcally and perfectly controlled. 

Price only $6.80. 
Send for the Wooden Hen Book I 

mailed free, together wi th a book about the 
E X C E L S I O R  I N C U BA T O R ,  to those who 
name this paper. 

OEO . H. STAHL, Quincy , illinois. 

111111111111111 

SET EGGS :M �t·8m�. 
anlls G O ,  .9.[HI L n t. y  a r e  mlikmg money. Gaarsnteeo 
for 10 yeDon and hau:b every batchable egg. Any
one can run tbem , because they run themselves. 
Anyone can own tbem , because tbe nrice is right. 
Send for Our big free catalogue. giving hundreds of 
actual photographs of poultry yards, etc. Addresa nearest 

Sure Hatcb Incubat.r Co. , Clay Center, Neb. , orColumbus,O. 

W E L L D R I L�ING 
M a chmes 

Over 7 0  sizes and sty l es,  for drilling either deep or 
shallow wells i n  any kind of soil or rock Mounted 
on wheels Ot' on sil ls. \Vith engines or norse powers. 
Strong, simple and durable. Any mechan ic can 
operate tbem easily. Send for catalog. 

WILLIAMS BROS., Ithacl1-, N. Y. 

in the construction of writing machines, which 
are behind the Remington Typewriter, mean 
everything to the purchaser. He knows ,that 
he is getting a rel iable machine when he buys a 

R E M I N GT O N  
WYCKOFF, SEAMANS 6. BENEDICT, 327 Broadway, New Y ork City. 

ELEVAT I N G  - C O N V EY I N G  �/. � .� 
" � �A\" y¢ � ... 

POWER T R A N S M I S S I O N  M A C H ' Y  • � �d� ���� � 0.,. 

COAL WAS H I N G  M A C H I N ERY  � � oC>� ;p�; �"" 

Coal M i n i n g  M ac h i n es 
E LECT R I C  M I N E  LOCOMOT I V E S  

P O W E R  C O A L  D R I L LS 
C O A L  H A N D L I N G  M A C H I N E R Y  

They cost a little more. They 
are worth a 01'eat dtal more 
than the ordinary kind. Sold 

evcrywhere. 1902 annual free. 
D. M. F E R R Y " CO. 

DetrOit,  M i c h .  

'AS OR GASOLI N E  E N G I N E S 
TIle " PE�R�1tlss;r �:Id O!�I��AN JlE!U " 

Unexcelled for Economy and Rel!ulnt!oll. 2 to W H. P. 
Write liS fOT Catalog. Northern EnKlueerlne 'Yorks, 641 Atwater Street, Detroit, Mich. -

P R E M I U M  C 0 0 08 __ ....... 
FO R EV E R Y  L I N E  O F  T RA D E. 

We manufacture tbe well·known brand of " Eveready "  Electric Lllrbt 
Novelties. which have become a standard of merit. Look fDr our trade-murk. :send 
for our new catalog of novelties aLd place your order early. Last year we were com
pelled to refuse orders because they came too late. 

T,.de M"k Copydgbled. A M ER ICAN ELECTRIC N O V E LTY & M FG . CO. ,  255 Centre  St . •  New Y o r k ,  U .  S .  A .  

N O "VV R E A D Y .  

Cotnpressed Air 
ITS 

LA R G E  8VO .  

PRODVCTION, VSES AND APPLICATIONS. 

By GARDN ER D .  HISCOX , M.  E.  
AUTHOR OF " MECHANICAL MOVEMENTS." 

820 PAG ES . 547 I LLUSTRATI O N S .  

PRICE. bou nd in Cloth. $5.00. Half Morocco. $6.50. 
A complete t reatise on t h e  subject of Compressed Air, comprising its phYSIcal and opera t l V "· 

properties from a vaCUUJH to its liquid form. Its lhermody n a tnics, compression , t ransm 1ssion ,  ex pan
sion, a n d  its uses for power purposes in min1ng a n d  engineering work ; pneumatic nlolors.  shop too ls 
air blasts for c1eanill� a n d  pa i n tin g, T h e  Sand Blast,  air l i fts, punl 1?i n g  of water . aCIds and oi ls ; 
aeration and purificatIOn of water supply ; ra1lway propulsion , pneumatIc tube tra n s m i ssion.  re f n gera
tion . 'fhe AIr Brake, a n d  n u merous appl ia nces i n  which com pressed air i s  a most conve nie n t  8 n d  
economical vehicle for work-with a i r  tables of cOlnpression , expa n sion a n d  phYSIcal properties. 

A most comprehen sive work on the subj ect of Compressed Air. 

� A special illn strated circu lar of this book � 
...... will be seot to a n y  llddress 00 application. ....... .. 

M U N N  &. c o . �  
Publishers of the Scientific American , 361 JJroaclway, New York_ 



JANUARY 4, 1902. 

Languages Taught by Mail 
with .,h e  aid of the phollog;raph . Only successful 

method. Special ly written •. (). ,... . Textbooks teach you to read and 
understand the language. 'J'116 na-tlh: i����r�'h';�{;�d ��g��l 

�t��l����
e
�����t�§�)�rirsh or Oennan. CirciIlar free. 

International t.!orre.pondenee 
hools, Box 11-&2, Seranton,Pa. 

E L E C T R I CAL E N G I N E E Rl N G  
TA U G H T  B Y  M A I L . 

. .  

Write for our  Free Illustrated Book. 
" CA N  I BECOM E AN ELEC

TRICAL ENGINEER ? "  
"Ve tt'�ch Electrical Engineering, Electl'lc Lighti nlr, 

Electric Railways, Mecbanical Engineering, Steam Engi
neering, J\:techanical Drawing, at your bomp. by mal l .  

�j�IE(,Il�UIc1i>YE�Gi�E��iOIN1�'I�i�,tuTEt 
Dept. A, 240.242 W. 28d St. N e w  York. 

EARN MORE Study in spare time. We teach you by mail in your spare . time what you need to know to earn more in your own business or anotber. 
EngiueeI'iug', .Draftluj" Art, AI'chi tecture. 
}":�:��ii:f:,

t
�!�f!Jeel.i��i

,
n:�t: !Stenography, 

Write for free catalogue 6, with full particulars. 
BEST BOOKS FREE. 

THE C O N S O L I DA T E D  S C H O O LS ,  1 5 6 Fifth Ave . ,  N .  Y .  
Including the United CorTespondence Schools I\nd othl!rs. 

T H E  P h t-S C I E N C E  O F  syc ra lSIn 
'l'augbt in a Full Course by Mall by 

PROF. ALBERT VERNON Founder and Headmaster of 
THE VERNON ACADEMY 
OF MENTAL SCIENCES. 

at Rocheste#o.�';e;" bb�';,�!��!:��. 
the famous 

d:r��� b�1�'!���� ���b��: O�e
rbe 

i*��%�te�t:fed�:�: ate and Assembly .  '1'be Science of Psycb rattsm teacbes 
�o'in�'!f�l°�lrua�:� ��ljb�o�dtt�o��d t�n��l:�lf�de��e,�g their latent powers that t.hey can uot only" become musters of tbemselves, but of the condition� under which ��fJ. \v.;:�f.a��r���\sil������o�bkeir income often ten 
" Psychic Phenomena of S E N T  F R E E  the '.rwentieth Ceutul'Y " postpaid, if you address 
VERNON ACAnE�lY OF MEN'l'AL SmEN CES, 

2206 East Avenue. Uochcster, N. Y. 

MOST LIGHT-loo.candle-power from each 
lamp. LEAST COST-three cents per week per 
lamp for average use ; fixtures, all kinds and 
styles, from 13 .50 up. GREATEST CONVEN· 
IENC E-use gasoline,  with any good incandes
cent mantle. SLIGHTEST BOTHER - no 
wicks, no wires ; hang from a hook or 
stand on table. For HOUSES, HALLS, 

HOMES. 

CANTON 
INCANDESCENT LIGHT CO., 

Box N, CantoD, O. 

SYNCHRONOGRAPH.-A NEW METH-od of rapiCily transmittinj!" intelligence by the alternat· in2' curn .. nt. A full description of t he  interestin� ap· paratus of Crehore and Squier. 13 Hlu8trations. SeIEN· 
T I F I C  AMERICAN Suppr,EMENTS 1 1 1 4 and 1 1 1 5 .  Price 1 0  cents eaCh. For sale by Muun & Co. and  all newsdealers. Send for new catalogue. 
T H E  O R I G I NAL  A N D  G EN U I N E  . : . : 

Rubber Goods. Perfectly Imi. 
tate linen. Are durabJe and 
keep white. Tbey go to a l l  
parts of t be  Globe. Write for 
Cat-alog. W .. wan t  Agents 
everywhere. M'f'd only by 
W i n d s o r  C o l l a r  & C u ff  C o . ,  

W i ndsor ,  C o n n .  

10 DAYS '  TRIA L  

Patents ,  Trade Marks , 
C O PY R I G MTS� etc.,  

Address MUNN a co., �,:>c�:���8. 
Office of the SCIENTIFIC AlIl ERICAN 

SGt"Broad way, New York. 

\\> Brnn�'��:';k:'7 � .. sO�'A:l�:!:!:.lrton, D (J. 

Scientific American 
a different formu la-preferably those in use 
by the Edison Company in til is city. A .  The 
rota L'y wattmeter is a dial instrument and is 
read l ike tile gas meter. A constant ror the 
instrument must be used in computing the 
value from the reading, and each sort of in· 
strument wou ld of course Ilave its own con· 
stant. \ 

( 84 9 2 )  W. H. P.-See reply to C. B. 
H.,  above. 

( 8493 ) J. C.  H. asks : Will you p lease 

inform me whether tbere Is any book treating 
on e lec trical resistance and its principles. If 
so, can you furn ish it, and at wllat price '! 
am aware tllat this is t reated of In various 
works but I want the most comp lete t reatise 
1 can find. A .  Tilere is no separate treatise 
upon elect,· ic resistance. It is fu l ly  t L'eated 
as to tlleory in sucll a textbook as Tilompson's 
"Elementary Lessons," pl'ice $1 .40 by mai l .  
The various data of metals ,  metllods of meas· 
u rement, etc., are given fu l ly in Foster's "E lec
trical Engineers' Pocket BOOk," just issued at 
$5. 

( 8494 ) T .  H .  S. ,  O .  H. L.  and others.

Severa l of our esteemed correspondents Ilave 
taken exception to our statement regarding tile 
fa l l  of ra in into a rain gage. One suggests that 
a gage wou ld not catch any water if t ile wind 
blew so hal'd tllat the drops were driven hori· 
zontal ly .  We shou ld reply to that. neither 
would any rain fal l upon tbe ground In that 
case. A rain gage would certainly catch all 
the rain which reached tile ground in that case. 
The reason for the misapprehension upon this 
subject seems to be tllat our correspondents do 
not r�al lze that the l ines of the rain are nearer 
together for tho same amoun t of rain, as for 
example one inch, when the l ines of the rain 
Blant. Snppose that from a rod threads are 
hung at equal Intervals, and fastened at the 
same Intervals to a second rod be low. These 
threads w l l l  represent l lnes of rain fa i l ing 
vertica l ly Now take hold of the lower rod, 'and draw i t  aside, holding the threads taut. 
The upper rod, and the lower as well, w i l l  
st i l l  be ' horizontal as before. There wi l l  be  the 
same number of threads between the two rods, 
but they w i l l  be nearer together. So wi l l  the 
l ines of rain, i f  a breeze springs np while It is 
raining. A singular m istake is oft .. n made by 
people which ar ises from a simi lar cause. If a 
person goes out in a rain when it is calm, 
and walks fast, he often th inks i t  has begun 
to rain harder, because he is hit Ily more 
drops. His walk ing Is equivalent to a w ind 
in the opposite d irection, and the rain drops 
seem to slant and to be brought nearer to· 
gether. He  therefore thinks i t  is raining 
Ilarder. Our answer to Query 8404 gives a 
simple way of understanding the matter. We 
think anyoue who carefu l ly  studies that answer 
shou ld come to the rlgllt conclusion, that if  
gages were set each with an opening one. foot 
square, so as to covel;" all the ground under a 
storm, a l l  the rain which fel l  in the storm 
must be found in  the gages, an'l each gage 
wou ld have the rain water in I t  which fe l l  
npon its sqnare foot. If less fel l  npon one 
square foot than upon another square foot, the 
gage wou ld not have as much rain in i t  as 
others. We do not maintain that there is the 
same rainfall in all parts of a storm. Eddies 
of the wind may even turn tbe rain drops so 
that tlley rise from the earth for a while, but 
we do maiutain tllat a rain gage catcha's the 
rain which would fal l  upon the same area, 
i f  the gage were not there. This is absolutely 
trne except for the eddies which the gage 
itse l f  causes. If a gage is on a high tower, 
the tower itself causes mucll larger eddies 
of the wind, and the gage suffers from its 
lofty position. In a proper location, how· 
ever, eddies have only a s l ight inflnence, and 
the gage acts in a normal manner. Rain gages 
have been set in the ground so that the upper 
edge was even with the su rface · of the ground, 
to prevent the formation of eddies by the 
gage. The Weather Burean, however, does 
not requi re them to be sunk in this way. 

( 8495 ) C. G. W. says : Will you kindly 

Inform me through your Notes and Queries 
column how I can artificial ly color a meer· 
schanm pipe ? A. Ordinarily the pipe is boiled 
for coloring in a p reparation of wax which is 
f'  -orbed. and a thin coating of wax is held 
ou the surface of the pipe, and made to take 
a high pol ish. Under the wax is retained the 
oil of tobacco, which is absorlled by the pipe, 
and its hue grows darker in proportion to the 
tobacco used. A meerschanm pipe at first 
should be smoked very slowly, and before a 
second bowlful is l ighted the pipe sllould cooi 
off. This is to keep tile wax as far up on 
the bowl as possibie, and rapid smoking wi l l  
overheat, driving the wax off and leaving the 
pipe dry and raw. A new p ipe shou id never 
be smoked outdoors in extremely coid weather. 
Fill the pipe ' and smoke down about one· 
third, or to the height to which you wish to 
color. Leave the remainder of the tobacco in 
the pipe and do not empty or  disturb it for sev· 
eral weeks, o r. unt i l  the desi red color Is ob· 
tained. When smoking, put fresh tobacco on 
the top and smoke to the same level . When 
once burnt the pipe cannot be satisfactori ly 
colored, unie'ss the burnt port ion Is removed 
and the surface again treated by the process 
by which meerschaum is prepared. The color· 
ing is produced by action of the smoke upon 
the oils and wax wllich are superficiai ly on 
the exterior of the pipe, and are applied in the 
process of manufacture. 
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PATENTED ARTICLE$ 
A N D  N O V E LT I E S  �tJ>.!ilt;:};�by

O
C�n-'lr�:' 

Established 1875. OTTO K O N I G S L O W .  C l ev e l a n d .  Oh i o .  

M O D EL A N D  . EXPER I M E NTAL W O R K .  Electrical and Mechanical Instruments. Smnll M'f,Lch'y 
E D W A R D  K L E I N SC H M I DT ,  1 2 2 F u l t o n  S t . ,  New Y o rk.  

N O V E LT IES  & PATENTED ART I C kE:S Manufactured by Contract. Punching Dies, Specia'l:.}l8ioo>" cb lner)'_ E. Konlgslow & Bro .. 181 Seneca St. Cleveland,&' 
V O LN EY W. MASON & C O . ,  

Fr ict ion  P u l l eys ,  C l utches & E levators 
P R O V I D E N C E , R. I .  

I N V E N T I O N S  P E R F E CT E D . 
Accu rate M od e l  a n d  Tool  Work.  Write for C i rc u l ar. 

PAR S E L L  & W E E D ,  1 2 9 · 1 3 1  West 3 1 st St .. New Y o r k .  

Best Drying ltIachines and Coffee Hullers. Established 187�. is. E. W U RRE'LL, Hannibal, Mo. 

A PATENT GIVES you an exclusive right to YOllr 
invention for a term of seventeen years. You can 
sell , lease, mortgage it, assign portions of · it, and 

grant licenses to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 
The value of a successful Patent is in  no degree commen
surate with the alm.ost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of th� legal profession which can 
only be conducted successfully by experts. For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en
ables us to prepare and prosecute Patent cases and Trade 
Marks at a minimum of expense. Our work is of one 
quality and the rates are the same to rich and poor. Om 
unbiased opinion freely given. We are happy to consul" 
with you in person or by letter as to the probable patent 
ability of your invention. 

Hand Boo� on  Patents , T rade Marks, Etc . ,  Sent Free on  App l icat ion .  

MUNN &. CO. ,  Solicitors of Patents, 
Brancb Office, Main omce, 

625 P Street. WasblnKton. D. C. 361  BROADWAY, NEW YORK. 
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Gaining in Popularity 
'¥eek by  week. mont.h by month, the  demands are  grow

i l 1� greater for the 

W I N T O N  

M OTO R 

C A R R I A G E  
Every sale makes 
a few otber.. I ts 
med t8 alone ad ver
tise it, and tllese 
include ele,zar. ce PRICE $ 1 .200. �tre�:tg P.:nd

a l
�{;;:: 

plicU,' of constructi on, sp�ed, safety. ease of llandling' 
and economy Of wOl'kin!!. 
THE W I N 'r O N  1l1 0 T O R  C A R R I A GE C O . ,  

EAS'l'��}T����ri��ibf
l
�J�,��

a
�tl.o���ee�· J":·YOrk. 

OVR · 1902 MODELS 
A R E N O VV' R E A D Y .  

'l'wo of our 1002 modeJ two-
���D:r�h�

e
:tS�:r�,¥.�a::: 

and made fastest aver

NO A GENT8. 

RJe rllJluing 
tIme of any 

A lnerican 
Inncbines 
in any 
class in the 
�ew York
Butfalo en-
d urSllce run, 
average 
t ime being 
H.80 miles 
per hour . . 

8trOll� , construction is our pol icy. 
for del ivery next spring. 

Powerful 
engines and 

SecUJ'e a place DOW 

T H E  H A Y N ES·APPERSON C O . ,  K O � O M O , I N D . ,  U. S. A .  

Crest mob i le  
P R I C E  $ 5 5 0  

S'imple and Comfortable. 

CREST J\IF' G. CO. 

A N O N -S T R E T C H A B L E  C Y CLE �ERY LINK IS RIGHT." 
CJlAIN 

b 1':1 � Mailed to any ad� _ 4IIIT"'IIII dress 'upon; l'eceipt 
of $1 .00. !'lend 26 cents for fob. $2.00 per tlozen. 

IN D I A N A  C l I A I N  C O M P AN Y, Indlauapolis. ·Iud . 

The No. 4 
YOST 

Scientific American JANUARY 4, 1902. 

THADE MARK. WIRE 
l'A T ENT A ER I A L  

R.OPE TRAMW A V Colu mbian Spirit. 
F o r  l ra n

.
s p o rlal i o n  of O r e .  Coal , D i rt ,  T i m b e r ,  etc . (' , ' .  A Cbemlcally Pure Metbyl Alcohol. Price in bbls. 

Perfect Glig Cli
F> 

Absolutely Safe. Loads Automatical ly ,  Unloads AULOmatical lY ' 1 
and J.2 bO is . •  $1 50 r,er I!'a\Jon. Columbian Spirit cannot 

Operate by ne Man. Cost of Maint enance Low. Capacity Largest ubtainable. ��e
t
:���llg;

e
�'i��b�L

b
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A. LESCHEN & S O N S  R O P E  C O M P AN Y ,  M��m�t�:':f�'s��uf.t:o 9!l pe,· cent. of pleasant odor and free from impurities. �92 Cenue Street, New York City. N. Y. M A N H ATTA N S P I R I T CO Branch Offices, 137 E. Lake Street, Cblcago, III . 
. 

85 Fremont Street, San Fraucisco, Cal. Sole lllanufacturers, B U FFALO, N. Y. 

• • SHOIHHAND, 

Now is the time to subscribe to the -taGOG)leIJe 
152 PURCHASE STREET, BOSTON, MASS, 

HOM[ SfU)J� OF BOOK.KEEPINo, 

BUSINESS FOItMS, 
OFFICE WORK, etc. 

with our PlliVATE 
L .. ;SSONS MY BAIL open � ---, up to Young Alen a.nd , SCIENTIfiC AMERICAN S E N D  FOR K S A CATALOCUE 

for the year 1902 
Subscription Price, $3 a Year 

3 Months Trial, 50 cents 

Coasts on 

Balls. 
W rite for 
Ci rcu lar 
Box X .  

U S E  G R I N D ST O N E S  P HOW TO MAKE AN ELECTRICAL 
Lf so we can 

S
UPPlY  you. A l l  Sl'le� 

m o u n t e d  and U lI Ul o ll t l t e d .  always 
kept in stock. R9memoer, we make a 
specialtyof selecLiu!! stones for nil spe· 
ciai purposes. t=Jr Ask for catuloo-ut. 

The C L E V E L A N D  S T O N E  C O .  

Furnace for Amateur's fJse.-'l'be utilization of 1 1 0  volt 
p.lectrtc circuitR for small furnace work. By N. )10ruoe 
Hopkins. This valuable article is accompanied by de
tailed working drawings on a large scale, an d  the fur
nace can be ronde by Hny amateur wbo is versed in the 
use of t.ools. 'Phis article is contained in SCI ENTU'IC 

2 d  F l o o r .  W i l sh i re .  C l e v e l a n d ,  O .  ��E���i� t�t��&�cf.��)rKl'la��;;. J�·�
e
Y��'k

C
�Jif;· . 

or by any bookseller 01' newsdealer. • 

B R A K E  F R I C T I O N  I N  C E N T E R  OF H U B. 

===="" 
SImple.  

9 P eces. 

Light. 

O uaranteed 

T H E  BAR W E S T  COASTER BRAKE C O . ,  8 3  C h a m bers S t . ,  New Y o r k .  

Uprignt Drills I� 
Complete line, ranging g: f�)!':e

a
a��':igi';;�

i
����h

t
, 

from our New Friction 1 '1' ���;;.s tbe l:iMt strail!'ht 
Disk Drill for l ight work I I T ����� ���g�ene�

o 300 ft. 

Satisfactory. 

to 42-inch Back Geared Send for book ( f'ree) .  

Self Feed Dril l . . . •  ' 
R. E. D I ETZ �O . ,  6 0  Lai g ht St reet'�New Y o r k . 

.Ment'lon th'tS pape·r ana get spectal dt scot"'tt. 
<At <At � ESTA B L I S H E D  1 8 4 0 . -

S E N D  F O R  CATALO G U E  
A N D  P R I C E S  

<At <At M O RAN F L E X I B L E  J O I NT W. F, & JOHN BARNES CO, MaJ<n,S:1��I�es,\�rsr��k1'g;\1Ie�ired 
1 999 Ruby Street, M��:�s�r:� i b l e  Steam J o i n t  Co .. I nc 'd , noc KJo'o R n, I l.L. H9 3d East st .• I,OUISVILLE. Ky. 

1 P:?:IP !'o�.� n!:�����-:::te. for $ 25 
Th.e "WILLARD STEEL RANGE" 
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G U A R A N T E ED T O  B F.  A S  R E P RESEN T E D .  Write for free descriptive 
circular� and testimon ials from parties in your section who are using one. 

WM . G .  W I LLAR.D, Dept . 1 4 ,  6 1 9  N .  4th St . ,  St. Louis , Mo. 
A GE N T S  WA NTED TO SEI,L FUR CASH OR ON C RE D I T .  

� - ';o�'�r�,:'s�
odJ':Yit�� 

I � ... just the tl'ai ning- need�d 
t"OI' !iueeess in . business. No 
i n tel'ft!rence with wOl'k
o n l y  spare time required. 

The cheapest and best method . Hi·�hly - endorsed . . 
Natioua.l  reputat i o l l ,  W e  also teach E n allsh, Civil 
�er" lce and other courses by m a i l  or at our school. 
Establ ished 41 Ycars. Trial lesson l Oco Catalog Free. 
Bryant & Stratton, 54�UCFOF�LEo��.B';�G. 

T Y P E W RI T E R S 
Absolutely New MAN HATTA.N at mucb less than 
manufacturers prices. Second-hand, all makes. Send 
for Catalogue. 
F. S. WEBSTER CO. .  333 Congress SI •• Boslo n .  Mass,  

__ 1 i :rATI •• -it"l.J :I -]� •• 
'fhe Exponent of Highest A rt in 

A C ET Y L E N E  B U R N E R S �������t�l�t�'!'�� 
S'I' A 'I' E  L I N E  MFG CO., Cbattanoog,., 'l'elln .. I1. S. A .  

J07 Cbambers st  . . New York. 

AR MSTR O N G ' S  N o . ·O T H R E A D I N G  M A C H I N E  
Can be attacbed to bencb or post; 
Deshmed f·or t b readhlg the 
smaller size8 of pipe, ' iron 0:
bruss, also bolts. Bas two speeds, 
one tor pipe � to 1 incb ; the 
?��l��i;�l: 

Pi
fJ�e�� :1�e2 :.���r;:; 

Armstroll" adjustable dies. Oth
er attractive features. Send for 
Klf��UtJ��� 1�

h
����:8�rr��f 

New York. Brid�eport. Conn. 

CORK WALLS AND FLOORS 
���e�

l
r��i9.��� ��·b

i
b�1it::s ���c����f�it'b���t��btft 

ty I artist ic beauty and economy.  
N O N PA R E I L  CO R K  

is wnter-proof. sound-proof alld �:���I:I-ggl�; 1·�lg��-I�����al��I�� 
tar}" bnd is excel lent for deco
rative cei l i ngs ancl wal l s  and 
tor t i le floors of houses, churches, schools, etc., and 
tbe oeck� (If yacht�, etc. 
T H E  N O N PA R E I L  C O R K M ' F ' G  C O . ,  B r i d ge p o rt ,  C o n n .  

THE B. F. BARNES 

WATER EMERY 

TOOL GRINDE� 
Is tbe best on t'be market-bar 
none. No pump to cut ont. 1 10  
�u
O
e�}t:�'e��f:e3

ut
i t  ��

O
alf�l��� 

'1'001 Grindel' shoulrl be, nnd the 
price is rigbt. Detai l s  on request 

B. F. BARNES COM PANY. Rockf';rd, 1I1 .  

PieR a PeIfect Pencil 
One with a H dependable" pOint, a uniform 
� rade-one tbat draws a clear. sbarp. wei l 
dt'flned l ine. and to do t l l is you wi l l  bave to 
cboose 

WRITING 
MACHINE ' For $225 C. O. D. Direct From Manufacturer 

D I X O N ' S A M E R I C A N  
C R A P H I T E  P E N C I L S· 

!fl:r3.
e
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'l'be d istinctive features of tbe Yost Machine, permanent alignment. direct inking bea,uUful work, strength ,  simplicity, and durability are sbowu lu perfection In the No. � Model. 

Yost Writi ng Mach ine CO .  
NEW YOR.K CITY. LON DON, ENG. 

I g'··""F.1GaRDIIJIRDlf'C.1h II 'H 'I :\J\, ' J - I � .' � ,. �I. .,.vC ... 
, -'- � c HIU··�·i�a"'·co IO'I� N.CAHAU' �INQ 'C'� C" '''U Q.V. • •  . . 1  . CHICA60 I U.U.s.A-

CRUDE  ASB ESTOS 
A N D  AS B e: STOS F I B R E  

M I N E S  and W O R K S , ' R . H .  M A RT I N ,  
T H ETFO R D ,  P. o. O F F I C E ,  S T .  PA U L  B U I LD I N G ,  

, C A N.ADA. 220 B 'way, N ew York. 

'Blindness , Pre"ented and Oured 
By the (A r e at . .  ACUlla , " an 
Electrical Pocket Batt�ry which , removes Cataracts, Pterygiums, ' 

etc. Cures Granulated Lids. Restores Vision .  Posit�ve 
proof of cur�s given . No Cntting or Drugaintl, Eight-. 
een years' success. Write ' for our SO-page Dictionary of D iqeages, Free. Address. 

N E W  Y O R K  & LONDON ELECTRIC A IilS'N 
DClll. 19. Arlington Building, Kansas Cltv, iUo. 

AS'b esto 
Meta l l i c  

L ...... I:!.-'�� . p k' Tm' Mm. ' ac mgs 
S H E ET I N G .  G A S K E T S .  TAPE a n d  PISTON' PJlC K r N G S �  

b;X��ur::';..<1,.:e.
e �h��if:����[�";�l� e�e

�:
a
!i':t�r 

C. IV. TRAINER MFG. 00., (Est. 1874) ,  88 Pearl - Bt .. Boston, D. S. A. 

JESSO P'S ST E E LTHB\�\RV 
F O R  TO O L S, S AW S  E TC. 

W'f! .J E S SOP & S O N S  L.: �  91 JOHN S T. NEVI' YOR 

vs. 

�375 Selected From Dealer 

T H E  WH ITE  P IANO  
T Y P E  

Freight Prep a i d  to  any part of the U S .  and Canada 

WITH P R I V I LEGE OF E X A M I N AT ION 

DO Y O U  W I S H  TO S A V E  $ 1 50 .00 P 
Then accept 011 1' offer at once, ns th is  1))'OIHtsition i s  

only  OI)eU tor 11. I hn i t etl pCl·iod. 
'l'be White Plano possesses a valuable Patf'nt String ing- Device 

������o�l��\�����h�I!ri�i�
u
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e
��g���I�ne(f'e;I��r��);Xl::sr��,i��l :I�

d
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lles� of tone. les'3ens the frequency of tUll ill� a.nd l engtbens Ufe o .f 
piano. ' I'bis instrument is made of the very best material by ski lled 
����rJf:s�

r
J6�1Y� :���:�:d�:1Ii�n��b��I��3a��N:ge'd�O�,��;��s bf�� 

rour..d ,  powerful .  sweet and melodious, and h �  in every respect an 
instrument as i s  cal l ed for by the higbest Lra.lned artist. 

Pal·ties desit'o t ls of purchasing  o n  easy paYlnellts, will 
,vI'i t c  COl' our in tel'eStl JlIC pIau. 

T h e s e  stat e m e n t s  a r e  e m b o d i ed i n  o u r  G u arantee a n d  acco m pa n y  e v e r y  P i a n o .  S e n d  fo r descript ive cat a l og A.  

THE D. M. W H ITE PIANO CO., Brockton ,  Mass., U. S.  A. 

'W E  R,E S T O R E  S I C H T I  
C L A S S E S  R E N D E R  

O�FECTIVE VIS ION 
Ct!RONIC.  

'write 10' o u �  
I L L USTRAT E D  
TREATISE O N  T H E  

E Y E ,  M a i l e d  Free. 
TH. ID.AL COM PAN Y. 

23I1N/':°VA<PR�t"(· . 

' A Medical Dept. for Treatment of Constitutional Diseases 
u nder Skill�d Specialists. 

poses. A.rchit.ech:l, draftsmen, clerks, re
porters. etc. , find them a boon. 

Sencl 16 cents for sample •. 
Wortb double tile money. 

JOSEPH D I X O N  C R U C I BLE CO. 
Jersey Ci ty , N. J. 

S I AU varietIes at 10we:-lL prlCes. Hest RaI lroad 
}J:gkl(A�r

d
Us��fO�rt7�'le��0�

k
c l�at��S Sa��:: Ca B S Sewing }lacblnes, Bicycles, 'l·ovls. etc. Save 

Money. Lists F'ree. C H I C A G O  ,:st. A Lli: Co., f'tLicaJorO, Ill. 

MODELS!CHICAGO M O D E L  WORKS 
119 £ MA OlSON S T CHICAGO IL L ESTABLISHED 1867 W R I TF.  ,OR C .II 1 A . C () U E  O F  M O D E L.  S I.I P P'lI E S  

CHARTER ENG I N E  
USED ::YA:;AcgNE 

F O R  A N Y  P U R POSE 
Stat i o n a r i e s .  P o rtab l e s ,  Saw i ng O utfils, 

Hj�S���Ga���li�:SG;s�dDr.�{:;�f;,. 
Send for ll!usVratpd Oatalof/uP antd 7'e.,rA,.. 

mania/s, and .state YO"lW POWt'J' Needs. 

C H A R T E R  GAS E N G I N E  CO . . B o x  1 4 8 .  S T ER L I N G .  I L L .  

B��SN'Jhrl�AO�T;3 3 c . 
TI'i�1,r��b:;'e1,!ullt��2.� 
t1ty. Always packed In 1·lb. 
trade-mark red ba�s. 

Good Coffees, 12c. and J5c. 
Good 'I'e-us, 3Gc. and 35c. 

For speCial terms address 
The O reat A merican Tea Co. 

31 & 33 Vesey St., New York. 
P. O. Box 290. 

NfW fNGl AND W AT (HfS 
O u  .. New Enamel Booklet 
showing tbe daintiest l ine of 
enamel watches i n  all C0101 d is 
just out and wil l be sent ou 
application. 

T H E  N EW E N C LA N D  WA' rCH CO. 

37 & 39 Malden Lane, 131-137 Wabasb Ave., 
New York Cbicago. 

Spreckels Building, San Francisco. 


