
[Entered at the Post Office of New York, N. Y., as Second Class Matter. Copyright, 1901, by Munn &; Co·1 

A. WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 
Vol. LXXXV.-No. 19'J 

EST ABLIBHED 184.�. NEW YORK, NOVEMBER !-l, 1901. 

:�::�/.-�:t�: ��r � .. � 

�t��£)?;��i��;'''�") -
The Cliff, Cableway and LiR'hthouse. 

Beachf Head Chalk Cliffs, from the Erecting Stage; HeJght, 460 Feet. The Cableway Hoisting Gear at Edge of Cliffs. 

The ErectlIlg Stage and Foundations. 

JVUJ)lBe THE NEW BEAOHY HEAD LIGHTHOUSE ON THE ENGLISH CHANNEL.-lSee page 294.] 

[ �3.00 A YEAR. S CENTS A COPY. 



Iritl1tifir �mtrirln. 
ESTABLISHED 1845 

MUNN & CO., EDITORS AND PROPRIETORS. 
PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 

TERMS TO SUBSURIBERS 

One copy, one year, for the United States. Canada. or Mexico ......... $3.00 
One cOPY. one year. to any foreign country. postage prepaId. £0 168. ad. 4.00 

THE SCIENTIFIC dMERICAN PUBLICATIONS. 

�g!:��mg 1�:�ig:� ���t���S�itdd�;t�biis'lied 'lS76)":::::::::::::�:-:J a ��a
r 

Sc�eIltitic American Building Edition (Established 1885) . . . . .... 2.50 .. 

Smentitic American Export Edition (Established 1873) ....... . .. 3.00 
�lfhu�n1�he����ri����f��Ug�. 

rates and rates to foreign countries will 
Remit by postal or express money order, or by bank draft or check.. 

MUNN & CO .• 361 Broadway. corner Franklin Street. New York. 

NEW YORK, SA TURDA Y, NOVEMBER 9, 1901. 

The Editor is always glad to receive for examination illustrated 

articles on subjects of timely interest. If the photographs are 

"hat·p, the articles "Iw,.(. and the facts authenite, the contributions 

will recei ye special attention. Accepted articles will be paid for 

at regular spaco rates. 

NEW DEPARTMENT OF THE SCIENTIFIC AMERICAN. 

In response to many requests from our readers, we 
have decided to publish, from time to time, a special 

department of the SCIENTIFIC AMERICAN devoted ex

clusively to patents and inventions. 
Under this head we shall giVe the latest news of 

the day relating to the United States Patent Office; 
and it will include illustrated notices of recently issued 
patents, which latter will be selected on account of 
their interest and promise. There will also lJe 
a special section devoted to legal notes, and digests 
of legal decisions relating to patents and trade marks. 

The editors are satisfied that the' compreuensive 
scope of these data, coupled with the publication, 
weekly, of the index of inventions, will render the 
new department the most compendious and reliable 
source of information published on the subject. 

....... 
FORCED VERSUS NATURAL DRAFT. 

The forced draft controversy is  still with us, and 

promises to be a fruitful theme of discussion among 

marine engineers for many a year to come. No doubt 

at one time forced draft was a fruitful cause of break

downs at sea; but that was in a day when the scope 

and limitations of the system were not well under· 

stood. If the doors of a boiler furnace that is being 

forced under so many inches of air-pressure be sud

denly swung open by the fireman, the rush of cold air 

impinging on the tube sheet will induce severe con

traction strains and the tube ends will begin to leak. 
To-day, however, the modified forced draft which is 

being used on some of the largest and fastest ships 

is giving most effective service, and this without any 

serious increase in the boiler repair bill over what 

would be expected in boilers fired under natural draft. 

It is certain that there is a more economical con
sumption of fuel, and that a higher rate of horse 

power per ton weight of motive power can be realized. 
On the other hand, we find that some of the most 

powerful of the steamship companies are bitterly 

opposed to forced draft and will not contemplate its 

use for a moment. Among these may be mentioned 

the North German Lloyd and the Cunard lines, which, 

in spite of the brilliant success of the "Deutschland" 

of the Hamburg-American line, have very little that is 

good to say of forced draft, even in a modified form. 

The "Kronprinz," and the huge "Kaiser Wilhelm 11." 
now building for the North German Lloyd, have 

natural draft, and it is significant that the steam

ship "Bremen," which was burned a little over a year 

ago at the Hoboken fire, and has just made her maiden 

trip to this port after undergoing a thorough recon

struction, has had her old boilers, which were equipped 

with the Howden forced draft, entirely removed and 

new and larger boilers operated on the natural' draft. 
system installed. Speaking of the latter vessel, it 

may be quoted as a case of remarkable speed in 

shipyard work that this great steamer, which was 

completely gutted at the time of the Hoboken disaster, 

has within twelve months been towed to Newport 

News, steamed over to Stettin, been cut in two and 

lengthened 25 feet, had new boilers and entirely new 
interior fittings for freight and passengers, and has 

already completed her maiden trip to this country, 

Eteaming, by the way, a good two knots better than 

her former speed of fourteen knots an hour. 

••••• 
ACCIDENT TO THE lO-INCH BROWN SEGMENTAL 

WIRE GUN. 
Our readers will remember that the 10'inch seg

mental wire gun, which has been built for the United 

States army, was found on trial to possess too small 

a powder chamber for the grade of smokeless powder 
with which the government· tests were being carried 

on, and that the weapon was returned to the makers 
for the necessary enlargement of the chamber. The 
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change was made and the gun returned to Sandy 

Hook to complete its trials. In the first test, with 
a 575-pound projectile and a charge of 150 pounds of 

powder, a muzzle velocity of 2,230 feet per second 

was achieved, and apparently no damage had been 

done to the gun. In the next round the powder charge 

was raised to 175 pounds of ntiro-cellulose powder. 

When the gun was fired the overhang of the steel 

trunnion jacket at the breech was blown entirely 

away, carrying with it the breech mechanism. In 

spite of the fact that part of the energy of the explo

sion was expended in blowing a mass of metal weigh

ing 2,000 pounds 200 feet to the rear, the projectile. 

gaged by the indicators, showed a muzzle velocity of 

2,364 feet per second. The powder pressure in the 

chamber at the first shot was 28,700 pounds to the 

square inch, and it is reasonable to assume that had 

the breech not been blown away the contract velocity 

of 2,800 feet per second would have been secured. At 

the present writing it would seem that the failure does 

not affect the principle of the gun, which consists 

in building up the inner tube of overlapping steel 

plates and wrapping the tube with wire, until the 

desired initial compression of the tube is secured. 

...... -------
MARCONI TELEGRAPHY ON THE HIGH SEAS. 

A recent successful exchange of messages· between 

two vessels of the Cunard Line, when they were 

passing each other in mid-ocean at a' distance esti

mated at from 50 to 70 miles, must have brought 

home to a great many of us, once more, a strong sense 

of the almost weird powers of wireless telegraphy. It fur

nishes another striking instance of how the wonders 

of yesterday become the commonplaces of to-day. We 

well remember, during the "America" Cup contests of 

two years ago, being in the chart room of the "Grande 

Duchesse" with Marconi, while the vessel was feel

ing her way down the Bay enveloped in a dense 

fog, and how, suddenly, the Morse repeater began to 

unwind its little strip of dot-and-dash messages, a 

visible evidence of the fact that fifteen miles 1;lway 

the Marconi operator on the Bennett-Mackay cable

ship outside Sandy Hook was asking us whether we 

were tangled UP. in the fog which he could see hang

ing over the Upper Bay. 
It i s  all something of an old story now; yet we think 

the captains of these two ships must have felt just 

a touch of the old wonderment as they heard them

selves accosted far out in mid-Atlantic. Yet, for all 

we can see, these are but the beginnings of wireless 

telegraphy. 
.. ' . '_ 

GAS ENGINE PLANTS. 

The use of gas engines in electric plants is one 
Of the interesting features of a paper on "Gas Engines" 

read by M. Deschamps at the last Congress of Electric 

Station Syndicates. As early as 1886 the Dessau cen

tral station used two gas engines of 60 horse power, 

and in 1889 the Alimentation Exposition at Cologne 

was lighted by a dynamo driven by a 4-cylinder 100 

horse power gas engine. At the present time a num

ber of large plants are. using gas engines. At first 

the engines were of small power, and in the early 

st.ations there was a great number of units and a 

wide variety of types used. Thus in the Kasan electric 

plant there are two engines of 50 horse power and 

six of 80, and in the Saint-Gall station are found 

one of 150 horse power, one of 100, two of 60, two 

of 30 and one of 25 horse power. At present the ideas 

have changed on this point, and stations are laid out 

on another plan. It is found advisable to have a 

series of engine and dynamo groups which have as 

nearly as possible the same power and the same 

type of machine, allowing the use of interchangeable 

parts. Thus at Brussels, an up-to-date station; there 

are six of such groups, of 120 horse power each, and 

at Valenciennes are installed four. groups of 160 

horse power. One of the most interesting of the 

modern stations is th3;t of the city of Bale, which has 

its water supply entirely furnished by gas engines, 

with great economy. This has been running since 

1894 with great success, and the city of Bale has lately 

decided to use gas engines for the city lighting sta

tion, with groups of two dynamos driven by a gas 

engine. The gas is  furnished by generators, using low

grade gas, and piping connects with the city mains, 

which will be used in case of need. The station .has 

already tpree such dynamo groups in operation, and 

is provided for future additions. This disposition 

renders it easy to vary the energy used according to 

the different hours of lighting. Another modern sta

tion is the Oerlikon plant, which uses mono phase 

alternators in parallel. In this case two gas·. engines 

of 140 horse power are u sed to drive two alternators 

each. 

THE NEW YORK CENTRAL TUNNEL. 

The plans for the reconstruction of the New York 
Central Tunnel 'beneath Park Avenue, which were 

recently made public by the company, are distincHy 

rlisappointing; for the proposed remedy is, on the face 

of it, a mere makeshift. The steam locomotives are 
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to be retained, and consequently the noxious gases that 

are poured forth from every passing train will con

tinue to vitiate the tunnel atmosphere. The company's 

proposal is to remove the masonry partition walls 

which separate the two outside tracks from the inside 

express tracks, and substitute therefor two lines of 
steel columns. It is claimed that this alteration will 

permit the gases to escape directly from the engines 

using the outside track to the openings which already 

exist above the express tracks. It is true this may 

prove something of relief to trains that now use the 
side tunnels. but 'in just the exact proportion that the 

side tunnels are relieved, the condition of things will 

become worse in the center of the tunnel on the main 

tracks where, at present, in the heat of the summer, 

travel is scarcely endurable. There is only one way 

to solve this problem and that is to abolish coal-burn

ing locomotives altogether, and substitute electric 

traction. The New York Central Company can find 

plenty of electrical engineers who are prepared to 

devise a system by which the tunnel, the terminal 

yard and the train-shed can be operated exclusively 

by electric power, and in view of the enormously val

uable character of the franchi�es which New York 

city has granted to the New York Central Company, 

that corporation should not hesitate for a moment to 
incur the expense, admittedly large, of putting in an 

electric installation. The public will never be satis

fied with anything short of this, for the reason that 

nothing less can meet the necessities of the case. 
• ••• • 

BALLOON AND AUTOMOBILE MATCH. 

A rather novel mJ\tch between a balloon and an 

automObile occurred not long ago in the neighborhood 

of Paris. The "Alliance," a balloon of 1,500 cubic 
yards, started from' the gas-works at Reuil, in the 

suburbs, having on board Maurice Farman and Georges 

Leys, the well-known chauffeur. At the same time 

a 12-horse power Panhard automobile, piloted by 

Marcel Cohen, with four other persons, started to 

give chase to the balloon. It was thought at first that 

this would be. an easy. matter, but the balloon was 

carried about in so many different directions by the 

air-currents, that the pursuit became difficult. After 

covering a distance of 120 miles, the automobile party 

arrived at the station of La Brosse, but found that 

the balloon had landed there shortly before them and 

that the aeronauts had already taken the train for 

Paris, quite satisfied at having won the match. 

• I • I. 
RECENT AUTOMOBIL E ACCIDENTS. 

The frequency with which automObile accidents of 

a fatal or very serious character are happening is not 

to be attributed to increasing carelessness' among auto

mobilists, but rather to the fact that the pastime is 

growing in favor, and that. with a rapid increase 

in the number of automobiles, we must look, as in 

the case of the bicycle, for an increasing chapter of 

accidents. Without implying that what follows has 

any special application to the recent accidents near 

Tuxedo or on Long Island, we wish to draw atten

tion to the fact that a mere acquaintance with the 

management and control of an automobile under 

normal conditions, does not qualify the owner as an 

expert under all-round conditions. The mechanical 

manipulation of an automobile may be learned by any 

intelligent person, but there are. to be considered a 

thousand-and-one contingencies arising from the acci

dents of wind and weather, the conditions of the 

road, as regards its grades, surface, curvature, etc., 

and also, and most important of all, there are the 

risks which arise from other traffic in city or country. 

All these external conditions of automobiling can 

only be fairly mastered as the result of lengthy experi

ence. Thus, there is the most important question of 

the condition of the road surface as affecting the 

steering qualities of the machine. Uniess he has been 

warned to guard against it, Or. has the good fortune to 

be an old bicycle rider, the inexperienced automobilist 

will get into trouble should he endeavor to make 

moderately sharp turns on wet asphalt, or on a hard 

road covered with mud of a:. thoroughly greasy con

sistency. In any good make of automobile the ques

tion of the strength of the parts has been so thor

oughly. worked out that it is probably a' rare occur

rence" that accidents are attributable to structural 

weakness. In most cases they are probably due to 

the cllaz,e ,.for extremely high speed which has taken 

possession, as it was bound to do, of the automobile 

world. '" America has entered into the lists of competi, 

tion for the world's record in speed, and already we 

understand that a racing machine of the enormous 

capacity of 125 horse power and a guaranteed speed 

of 75 miles an hour is about to be. built. The question 

arises what in the world is the owner going to do with 

this machine when he gets it. There are no roads in 

this country, not even. on Long Island, where such a 

speed could be attained, except at enormous risk, and 

we very mueh question whether the tires of this heavy 

machine could stand the side·,stresses involved In 
swinging around the ends of a mile trotting track at 

a gait which is only occasionally reached by tl1e fast-



est express train. Until the owner of an automobile 
has run his machine over a wide variety of roads, 
and under many conditions of traffic, he should be 
content with a speed of 12 to 18 miles an hour, and 
then as he becom'Els a more perfect judge of speed and 
distance it  will be time enough for him to open the 
throttle. As matters are now going we are likely to 
have the same experience with the automobile as with 
the bicycle. Unless the restrictions as to speed are 
imposed accidents will become more frequent as the 
number of owners increases. Restrictions by law· are 
frequently irksome, and are apt at times to be unrea· 
sonable; hence it is to the interest of automobilists as 
a body to voluntarily keep down speed both in town 
and country to a safe limit. 

.... ., 
THE NEW COAST SIGNAL SERVICE. 

BY GEORGE E. WALSH. 
Prior to the war with Spain we had practically no 

coast signal service along either of our extensive 
sea coasts, and when the war broke out the Navy ' 
Department made haste to provide some adequate 
means of protecting the Atlantic seaboard from unex
pected attack. It was one of the creditable operations 
of the war that the department succeeded within a 
short time in establishing a signal service from Maine 
to Florida, which kept every important pOint guarded. 
There were fifty signal stations established between 
these two points, and they were sufficiently close to
gether at important points to prevent the approach of 
any hostile fieet undiscovered. A large sum of money 
was spent within a few weeks in perfecting this 
signal service, and no one outsid'El of the government 
cmploy1is knew how perfectly well' the whole Atlantic 
seaboard was covered. 

The abandonment of this intricate and costly service 
at the close of the war was criticised by many, and an 
effort was made to induce the department to adopt a 
permanent coast signal service similar to that main
tained by France and England. This, however, would 
have been an immensely costly outlay of funds, far 
greater, on account of the great extent of our seacoast, 
than the amount spent in any European country. The 
Navy Department, however, carefully worked out a 
system of coast signal service which to-day is so 
efficient and inexpensive that it deserves greater praise, 
than it receives. It is maintained as a separate branch 
of the Navy Department, and in times of peace it has 
nothing to do except to keep i ts system in such a 
state of efficiency that on short notice it can perform 
valuable work. 

When the service established its series of stations 
along the coast it  built fifty portable houses or sta
tions. These frame structures could be erected and 
taken down on short notice. When the war closed 
the service was discontinued; but the portable station 
houses were taken apart and stored at various pOints 
near the site of the station. The new service contem
plates using these portable Signal stations in tilnes of 
war. Each station holise and all the signaling equip
ment are kept in stock, so that on short· notice they 
can be hurried down by fast. freight to their positi<?ns 
and put up within a few hours. Each signal station 
house is numbered, and a chart of the service shows 
corresponding numbers along the coast and at what 
point the portable station house is kept in stock. The 
coast is divided into districts, and in each district 
there is a certain number of stations. The cost of 
storage is very small. 

To man these signal stations would requi're a large 
force, and in the event of hostilities the navy could 
i iI afford to spare the necessary number of efficient 
men. Green recruits could not well undertake the 
work; for the importance of the Signal service is too 
great to be jeopardized by men unfamiliar 'with it. 
At the outbreak of the war the signal service included 
a number of men trained for the work, and vohlnteers 
were immediately enlisted and trained by the veterans. 
By these emergency measures the coast was In' time 
carefully protected;' but the situation at the declara
tion. of hostilities was critical. 

To avoid' a crisis which might prove disastrous 
to the country, the Coast Signal Service has perfected 
a system by which the Naval Militia of the different 
States will take immediate charge of the Signal sta
tions in times of war.. A large for<;e. of the Naval 
Militia along the, Atlantic coast is being drilled in 
signaling, and these men could be drawn 'upon on a 
day's notice for effective work. ' Many of them saw 
active service in the Signal Service during the war, 
and they have further hicreased

' 
their skill and ef

ficiency 'by 'a thorough course 'of study and training 
under the supervision of prominent officers in the 
navy. 

So effective has this system become that naval 
o1licers do not hesitate to say that the signal service 
ls:"readY for any emergency, while the cost in times of 
� ls trifiing. In the event of war word would be 
sent 'out to ship the different signal station houses to 
their respective positions, and the complete equipment 
would follow. Then the demand would be made upon 
the. State militia officers for sismalmen, and they would 

be hurried to their posts. Thus within a day or two 
the whole coast could be amply guarded by fifty 
different signal stations thoroughly equipped for all 
work and in the hands of competent men. 

Each station is supposed to be equipped with a tele
graph instrument and every code of signals used by 
warships and the merchant marine. The signalmen 
are then able to exchange messages with any approach
ing ship, no matter of what nationality or from what 
port of the world. Each station requires five men. 
There are two experienced signalmen, two expert 
telegraphers, and a cook. This provides for night and 
day work, a signalman and a telegrapher being on 
duty all the time. In tiines of war the signalmen 
and telegraph operators are regularly enlisted as petty 
officers, and the cook as a common seaman: The tele
graph operators must be qualified experts, familiar 
with the signs and codes used by the signal service. 
The small wooden signal station building is arranged 
to provide comfortable quarters for these five men, 
and they would live there night and day in winter 
and summer should necessity demand it. 

In the daytime the signalman would spend his time 
in the top of his 50-foot signal mast, where, armed 
with a pair of double lens binoculars, he would scan 
the seas in all directions. His orders would be to 
Signal every passing craft, whether sailing ship or 
steamer, and to enter the questions and replie� in the 
logbook. In the daytime the signaling would all be 
done by means of the International Code signal fiags, 
displayed at the top of the 50-foot mast. In the night
time the Shroud light or Meyer code of signal,s would 
be used. Ordinary coasting ships would not be reo 
ported, but merely entered in the logbook. 

Each station is connected by private wire with the 
Navy Department at Washington. In time of war 
the operator would report immediately to headquarters 
of the signal district in which the station was located 
the signaling of any ship or steamer of importance, 
and responsible officers there would decide whether 
it was important enough to send on to Washington. 
It is believed that the United States thus possesses 
a perfect signal system, held in readiness at all times 
for immediate work along our Atlantic coast. In the 
event (if a declaration of war, or a threat of hostilities, 
word would go forth from the Navy Department over 
the wires, and within twenty-four hours fifty signal 
stations would go up from Maine to Texas, and expert, 
well-drilled Naval Militia volunteers would man them. 
Within forty-eight hours the Navy Department would 
be in such a position that every vessel along the coast 
would be reported to it, and the movement of its own 
warships up and. down the coast could be ascertained. 
Communication with the warships along the coast, 
would alone, in such an emergency, prove of the utmost 
value. 

• 'e, • 
HOW TO STUDY AUTUMN LEAVES. 

The govermnent's new Bureau of Plant Industry 
is taking up the p.roblem of how our gorgeous autumnal 
foliage receives its variegated coloring. That is , one 
obje-ct of the investigations which are 

'
now being made 

by Albert F. Woods, lately appointed pathologist and 
physiologist of the bureau. 

To presElrve autumn leaves Mr. Woods says the 
gatherer should immediately lay them fiat between 
two sheets of new blotting paper spread upon a table 
top and covered by a stack of heavy books. It i s  
essential that all moisture should b e  pressed out o f  
them. By this simple process they should. be dry 
within three or four hours. So treated they will 
retain their beautiful color for years, provided they 
are not exposed to the direct light of the sun. If not 
thoroughly deprived of their normally large percent
age of water they will soon assume a dirty brown 
tint. 

The color of a leaf, said Mr. Woods, in explaining his 
investigations, is furnished by minute grains of pig
ment within its cells. What we see in the fresh leaf 
is not simple green, but a combination of many pig
ments,' which, when mixed, appear as solid green. 

Red is one of the color elements of fresh leaves. 
Reddish coloring matter is usually in liquid form, 
within the sap contained by the leaf cells. Yellow, 
another normal color element, when combined with 
green; is the natural shade of the grains of pigment 
within each cell. Brown is the normal color of the 
walls of the cell. 
, To explain. the leaf cell, Mr. Woods says that he 
would exhibit a very thin rubber ball filled with the 
white of an egg mixed with water. He would add 
to this liquid sufficient red dye to dissolve and color 
the entire solution. He would add also Paris green, 
whose minute grains will not dissolve. Yellow grains 
of some powdered substance, likewise insoluble, h� 
would mingle with the green. The rubber ball itself 
would be brown, . cor;responding to the normal color 
of the leaf cell's walls: Holding the ball up to the 
light, the combination of the colors in i ts texture 
and interior substance would be the green tint of 
plant life. 

To demonstrate the autumnal changes in leaf tints 

he would spread upon a table hundreds of green 
beads, interspersed with others of brown, yellow, and 
red. Then he would take out all of one color, then 
all of another, and so on, the general shade or tint 
of the entire mass undergoing a change all the while. 
Just so in the autumn leaf-when any of its ele
mentary colors disappear the general effect of those 
remaining clustered in any particular area is altered. 

If an autumn leaf turns entirely red this tintin� 
is due to the fact that only its red pigment is left. 
If it is yellow all of the other coloring has been 
destroyed, except the minute yellow grains. If the 
leaf turns brown it can be safely diagnosed as dead. 
All living tints have disappeared, leaving only the 
brown walls of the cells. The brown leaf is a dingy 
ruin, within which every spark of life has been extin
guished.  

"There has long been a controversy as to the cause 
of the autumn leaf's coloration," said Mr. WoodS. 
"Some b9tanists have attributed it to frosts. We are 
finding that light frosts, not sufficient to kill leaves, 
greatly facilitate their coloration by causing an in
crease within them of a normal chemical ferment, 
which attacks the color compounds or color gener
ators in the cells. We are finding that the oxidation 
of these color compounds by this ferment causes the 
various shades of color, especially the purples, oranges, 
etc. The yellows are normally present in the leaf. 

"Autumn leaves containing sugar, such as the maple�, 
sumacs, gums, etc., easily oxidize, and thus form the 
rich reds, purples and violets so beautiful to the eye. 
That is why these, especially the hard maples, give 
the most beautiful autumn leaves. Autumnal oak 
leaves do not attract admiration because they con
tain much tannin. The oxidation color of tannic acid 

. is dirty brown. Leaves which die quickly never give 
autumnal colors." 

The most gorgeous autumn leaves, according to 
Mr. Woods, are produced by a long-drawn-out fall, 
whose days gradually cool from summer heat to win
ter snow. But if  the fro!'!t should come early and the 
weather should be uneven this fall we need not expect 
the true autumnal splendors. A heavy, sudden and 
early frost would kill all leaves alike and turn them 
to a monotonous brown. 

Crimson and scarlet autumn leaves, the most beau
tiful of all, are more abundant in the cooler parts of 
this country than elsewhere in the world. 

European landscape gardeners are coveting the lux
uriance of our autumnal foliage and are endeavoring 
to transplant cuttings of our most vari-colored trees 
in their own soil. But thus far those trees which 
produce the rich purples, crimsons and scarlets have 
firmly maintained a patriotic determination to beau
tify only the landscape of their native clime. 

The East is  much more productive of beautiful 
autumn tints than is the West, according to botan
ists. Their explanation for this is that the more 
humid soil of the East has its beneficial e:i'fects. 

SCIENCE NOTES. 
Dr. Calmette, the director of the Paris Pasteur 

Institute, was bitten by a cobra from which he was 
extracting the venom. The serum which he discov
ered undoubtedly saved his life, but after a lapse of 
three weeks one of his fingers had to be amputated. 

M'rs. Anna Edson Taylor,. of Auburn, N. Y., went 
over the Horseshoe Falls of Niagara in a barrel on 
the afternoon of October 24 and lived. She was in 
the water twenty-five minutes from the time the barrel 
was launched. She was severely injured, receiving a 
bad scalp wound. The harness rigging in the barrel 
undoubtedly saved her life. 

Dr. N. L. Britton, Director in Chief of the Botanical 
Gar-den, has visited the Windward Islands, the object 
being to obtain living tropical piants and seeds for 
the conservatory collections. The herbarium speci
mens for the big museum are as complete a collection 
as can be obtained. The work is a continuation of the 
botanical expedition to the West Indies and Central 
America, instituted in 1899, when Messrs. Heller and 
Henshaw were sent to Porto Rico by means of funds 
contributed by Mr. Cornelius Vanderbilt. The museum 
is obtaining. large collections from various sources, 
and the Torrey Botanical Club has presented its entire 
herbarium, consisting of several thousand speCimens 
from .the immediate vicinity of the city. illustratlng 
the wild plants of the metropolitan district. 

The post-office at Buenos Ayres ·has furnished a 
striking illustration of the value of X-rays in detec
tive work, says The Electrical Review. Jewelers have 
found that smuggling in registered letters from Europe 
was very safe, as the government officials could not 
legally open such letters on suspicion, and it was 
finally . resolved to investigate the evil without vio
lating the law. The X-rays promptly revealed watches, 
chains, ringe, and other valuables in astonishing 
quantity.' This evidence was sufficient for a court 
order to open the packages, and more than '20,000 
of property has been confiscated in a single week. 



STYLE IN AUTOMOBILES. 
BY HROLF WISBY. 

There i s  probably no feature in automobiling of 
which the public i s  more ignorant than that which 
constitutes the question of style in automobiles. It 
still remains an open question, left to chance and 
individual preference for a possible sometime solu
tion. Comparatively little is being done 
by the automobile makers toward guid
ing the public taste into an appreciation 
of an actual style; on the contrary, the 
majority of manufacturing concerns are 
content to give purchasers the style and 
finish they desire. 

motors for horseflesh and the automobile as a motor
propelled machine-a highway locomotive, not a car
riage. 

Only a single class of automobiles may be said to 
be progressing toward a definite style, namely, the 
racing machines. Thi s is quite in keeping with the 
traditions governing the evolution of machines of 
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fancied "style" of horse-people, we will resort to a 
lIrief discussion of a few select types, affording a 
composite picture of the ideas governing actual auto
mobile style: 

The rakish-looking craft (Fig. 1) may impress 
devotees of coaching as a rather forlorn and ugly
looking outfit, but close inspection and some appreci-

ation of mechanical beauty will disclose 

The result is that we are having im
posed upon us an array of variegated 
"styles," conforming to the present popu
lar taste, but they miss the delight and 
the di stinction of a pure style. We are 
daily happening upon horseless carriages 
of a "horsey" style for "horsey" people, 
and we signalize our apparent approval 
of this silly combination. If among other 
definitions we may interpret the term 
"horseless carriage" to denote a vehicle 
bereft of horses, we have a primitive, 
but graphic, description of the popular 
in motor carriages. In point of style, 
this thing is  neither an automobile, 
properly speaking, nor a vehicle bereft 
of horses merely, for an automobile is 
purely a piece of machinery, propelled 
over the ground by the agency of some 
self-contained motive power, and the 
carriage element is a feature permissible 
only in connection with . horses. The 

Fig.l.-M. Beconnais (to the right) in His New Beconnais Flier, with M. Osmont Close 
Behind on His 8 Horse Power De Dion Motor Tricycle. 

to u s, in this new French pattern, rare 
evidence of a pure and distinguished 
style. The body-frame is straight and 
unbroken, the forward half of the ve
hicle is taken up by the pretentious con
�ensers and the manipulating devices. 
There is a twin-seat for the chauffeurs, 
placed at a sufficient distance from the 

,manipulators to permit of an easy posi· 
tion for the legs, and barely forty inches 
above the ground, so as to do away witn 
the body-swing of the chauffeurs, and 
any . top heavy tendency in the vehicle, 
in rounding abrupt curves. Every inch 
of space in the vehicle has been utilized. 
No feature has been sacrificed for "style,'" 
so called. No fancy curves or decorative 
embellishments have been added to make 
the vehicle attractive to preconceived 
notions of "style." lAnd yet this plain, 
business-like piece of machinery 0:1 
wheels has a style of its own, which is 
not only simple and straightforward but 
unique. It does not pretend to be a car
riage_ In fact, its departure from the 
current· horseless carriage design is so 
radical that it might be mistaken for Beconnais was fourth in the Pari.-BOldeaux race, In IOh. 41m. 25 •. , and Osmont second in Sh. 3m. 

best excuse for the existence of the horseless carriage, 
as. such, is  found in its proper sphere of utility, 
namely, the cab, wagon, truck, and omnibus service, 
in which it may be justly classed a vehicle bereft of 
horses with a substitute of motors for horse flesh. 
As an aspirant to automobile touril'g honors it .is, 
however, an abomination in spite of its present pop
ularity. We may possibly some day arrive at a 
popularly appreciable definition di stinguishing be
tween the horseless carriage as a vehicle substituting 

locomotion. The racing machines have been to the 
front for a couple of years. They have shown the 
way for the touring, the runabout, and the heavy 
truck vehicles. 

The racing automobile is constantly seeking new 
improvements, not only in the perfection of motive 
power and machinery, but in the shape of the model, 
in the distributing of weight, and in the lines and 
measurements in which lurk the greatest attainable 
resistive strength conformable to modern notions of 

aggressive speed. In or
der to better illustrate the 
essential requirements of 
style in automobiles, in 
contradistinction to the 

some stationary motor were the wheels 
detached. Nevertheless, it represents automobile style 
so thoroughly that any part of its body frame, if  
severed from the vehicle, would at once be distin
guished as belonging to an automobile and not to a 
carriage. 

It would be hard to find a more de.cided contrast 
to this French racer than the English high-power 
vehicle shown in Fig. 2. If ever the two nations dis
tinguished themselves from each other in mechanical 
design, this is a typical example. Not only does the 
British car lack the "body grace" of the French, but 
every line of its design is hard, angular, and ungainly. 
The frame is almost as low as that of Fig. 1, but 
unlike the latter the seat of the chauffeur perches 
above the condensers, so that the chauffeur finds him-

Fig. 2.-Mr. S. F. Edge in His 70 Horse Power Napier Special. Fig. 4.- A Typical American Hlgh Power Racer-Winton 40 Horse Power Machine. 

Fig. 3.-Henri Fournier in His 1IIors Racer. Fig.--5.-1he for4 26 Horse I'ower Racer. 

BULB IK AUTOJlOBILEI. 
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self higher alQft than is gQQd fQr him when racing. 
The gearing, thQugh substantially and skillfully made, 
is crude and unnecessarily bulky. The same

' 
may be 

'Said of the wheels and the frame bQdy. The stern 
of this vehicle is nQthing but a lumbering adaptatiQn 
'Of the carriage idea, withQut adding a single advan
tv.ge, and detracting frQm what WQuid 'Otherwise claim 
'Our apprQval as a genuine, thQugh nQt entirely satis
factQry British mQdel. 

The heavy, SQlid idea in French autQmQbile 
engineering, furnished with extremely PQwerful 
mQtQrs capable 'Of recQrd-breakmg speed, is prQb· 
ably best illustrated by the MQrs mQdel (Fig. 3). 
This design is a clQse apprQach tQ the lQcQmQ
tive idea, while .dQing away with the CQmpara
tively ungainly features 'Of British vehicles CQn
structed 'On the same basis. It is a much mQre 
PQnderQus mQdel, but it is nQt SQ neat and grace· 
ful as. Fig. 1. ThQugh it is capable 'Of develQping 
sixty hQrse'PQwer, and weight fQr weight is un
dQubtedly the fastest mQtQr-prQpelled machine 
built SQ far, it is 'Of a type which will hardly 
prQve PQPuiar with any but autQmQbile enthusi
asts and expert chauffeurs, whQ view the sPQrt 
frQm a prQfessiQnal racing standpQint. 

The highest present develQpment in American 
racing autQmQbiles shQWS a distinct imprQvement 
'Over even the mQst graceful French patterns i n  
PQint 'Of nQvelty 'Of style. As the French mQdel 
excels the English in cleverness 'Of design, SQ 
the American mQdel has 'Of late acquired a su
periQr, 'Original style 'Of its 'Own, cQnsiderably in 
advance 'Of Gallic ideas. The WintQn fQrty hQrse
PQwer racer (Fig. 4) is a characteristic example 
'Of the prQgressive spirit 'Of the American de
signer. AlthQugh this vehicle is almQst equal tQ 
SQme 'Of the fast French autQmQbiles in speed, 
it has nQne 'Of the latter's cQmparatively clumsy 
cQnstructiQn. The straight bQdy frame-always 
the essential base 'Of structural smartness in autQ
mQbiles-has been preserved; but the unsightly 
and bulky machinery depending frQm the bQttQm 
'Of the MQrs, has in the WintQn been simplified 
and reduced tQ less than half its dimensiQns, and in 
exc€edingly well-prQtected casings. The PQnderQus, 
chariQt-like wheels 'Of the MQrs are replaced by 
spindling, but tQugh, sPQke-wheels; the chauffeur 
seat, cQmfQrtably IQw, is pushed fQrward SQ that it 
'Overhangs the center 'Of the vehicle, the cQndensers in 
frQnt are squeezed intQ a minimum 'Of space, and 
the stern slQpes away in the smQQth, highlY-PQlished 
finish characteristic 'Of the entire vehicle. It is a 
pattern which has almQst every advantage 'Of the 
French mQdels (Figs. 1 and 3), besides being a trifle 
neater and smarter than Fig.' 1,  and almQst as fast as 
l�ig. 3, withQut the rather unwieldy aspect 'Of that 
vehicle. 

The latest American racing autQmQbile as shQwn 
in Fig. 5, the FQrd, PQssesses features entitling it tQ 
credit as being the mQst uncQnventiQnal, if nQt the 
mQst beautiful, design so far prQduced by American 
ingenuity. It is a mQdel that cQmm�nds itself str<-_Jly 
tQ the autQmQbile experts because 'Of the chaste CQm
pleteness and cQmpactness 'Of its structure. In this 
rarified type 'Of racer, the same 
neat tapering stern will be 
nQticed as in the WintQn; the 
chauffeur seat has been shaved 
dQwn tQ a mere "tQad-stQQl" 
perch, and the fQrward cQnden
sers, instead 'Of being inclQsed. 
in a pyramidal casing, have 
been placed in an inverted 
shield set at an angle with the 
air pressure SQ as tQ fQrce air 
up under the pipes-a mQst in
geniQus arrangement. NQ mat
ter hQW we may chQQse tQ view 
this machine, it is an autQmQ
bile first and last. The carriage 
element, SQ detrimental tQ a 
clear-cut, unsQphisticated style, 
has been aVQided as in Fig. 1. 

---.. .... -.---

J titutifit jlUtriclu. 
THE ARTIFICIAL CULTIVATION OF THE RUBBER TREE 

FOR INDUSTRIAL PURPOSES. 

BY ENOS BROWN. 
Owing tQ the extravagant methQds emplQyed by 

natives in harvesting crude rubber, the natural SQurce 
'Of supply has been, tQ a cQnsiderable extent, depleted, 
with the usual results attending similar acts 'Of ex
travagance and shQrtsightedness. The injury that 
bas been dQne tQ the fQrests by reckless abuse 'Of the 

" 

RUBBER TREE 16 MONTHS OLD-IS FEET 3 INCHES HIGH. 

MEXICO. 

rubber trees has resulted in the PQssibility 'Of intrQ
ducing under favQrable advantage the artificial culti
vatiQn 'Of the rubber tree. A tree 'Of universal 
grQwth in equatQrial regiQns, the rubber tree flQurishes 
luxuriantly within the trQpics wherever l!-n exuber
antly fertile SQil, cQmbined with excessive humidity, 
is tQ be fQund. The valley 'Of the AmazQn, in 
SQuth America, and 'Of the CQngQ, in Africa, WQuid 
easily supply the WQrld's requirements but fQr the 
inaccessibility 'Of these regiQns and the unreliable, 
indQlent and savage character 'Of their native inhab
itants, whQ 'Only are fitted as gatherers 'Of the rubber 
harvest, 'Or able tQ' endure the insalubrity 'Of thQse 
miasmatic cQuntries where the rubber tree grQWs. 

In the AmazQn Valley, where the larger PQrtiQn of 
the rubber supply 'Of the wQrld is 'Obtained, the risks 
attending the gathering 'Of the crQP are great. Heavy 
advances must be made tQ the imprQvident natives, 
whQ depart intQ the depths 'Of the, limitless fQrests 
tQ remain fQr months, with the chances against their 
ever returning. The lQSS is 'On the factor, whQse sea-

manner the gum which is required tQ pay the ad
vances 'Of the factQr, even if the death 'Of the tree is 
invQlved. 

Every year the native is cQmpelled tQ travel deeper 
intQ the fQrests in 'Order tQ reach the living and 
untQuched trees, and the supply is maintained wit;· 
increased difficulty with each successive seaSQn. The 
valleys 'Of African rivers can be depended UPQn as f' 
SQurce 'Of rubber supply 'Only when the natives are 

taught SQme degree 'Of civilizatiQn and submi�:· 
siQn tQ their 'Overseers, and after a careful ex· 
plQratiQn 'Of these regiQns is made. A century 
hence Africa may becQme a tangible entity in the 
wQrld's rubber supply. FQrmerly the Central 
American states and their cQntiguQus Mexican 
territQry eXPQrted cQnsiderable quantities. There 
are large areas admirably fitted in phYSical CQn
ditiQns fQr the successful grQwth 'Of the rubber 
tree, but the native practice 'Of killing the tree 
in 'Order tQ get a large present crQP has abQut 
extirpated the trade. These cQuntries have ceased 
tQ be 'Of any accQunt as SQurces 'Of supply. 

Under these circumstances, with supplies be· 
cQming every year mQre precariQus, and the de
m:md cQnstantly accelerating. it is nQt surprising 
that the attentiQn 'Of investQrs shQuld have 
been directed tQward prQjects invQlving the cui
tivatiQn and harvesting 'Of a product necessary 
tQ th3 cQmfQrt and utilities 'Of the wQrld, and 
the supply 'Of which is far belQw actual require
ments. 

The methQds emplQyed in tlle cultivatiQn 'Of the 
rubber tree and the harvesting 'Of the crude rubber 
are shQwn in the accQmpanying views, fQr whiCh 
we are indebted tQ the Chiapas Rubber PlantatiQn 
and Investment CQmpany, 'Of San FranciscQ, Cal., 
which has acquired frQm the Mexican gQvernment 
SQme 25,000 acres 'Of land, situated in the Valley 
'Of the RiQ MichQl, State 'Of Chiapas. This tract 
'Of land was selected because the SQil, temperature 
and rainfall are particularly favQrable tQ the 
rapid grQwth 'Of the rubber tree. 

The temperature 'Of this sectiQn seldQm rises 
abQve 93 deg. 'Or falls bel 'Ow 60 deg. The rainfall is 
frQm 100 tQ 150 inches annually, and is pretty regularly 
distributed, thQugh the first fQur mQnths are less in 
amQunt than the last eight. The SQil is the depQsit 
'Of ages 'Of decayed trQpical vegetatiQn. The Ela.stica 
castilloa, frQm which the Aztecs prQcured their supply 
'Of rubber, is here indigenQus. MahQgany and many 
'Other WQQds useful in the arts flQurish. 

There is nQ plant 'Of equal value that resPQnds SQ 
quickly tQ careful cultivatiQn as the rubber tree. In 
lands adapted tQ its grQwth, 'Once started, the tree 
requires but little care. It cQntinues tQ yield fQr 
decades, prQvided it is nQt killed by viQlence . .. TQ 
prepare a plantatiQn requires 'Only the clearing 'Of 
undergrQwth and its destructiQn 'Or remQval. The 
fQrest trees are undisturbed SQ as tQ affQrd the .par
tial shade that the grQwing rubber tree craves. The 
yQung trees, just frQm the nursery, are planted 14 
feet apart, 'Or 200 tQ the acre. The planting seaSQn 
lasts frQm May tQ January, during the mQnths 'Of heav· 
iest rainfall. The trees are grQwn frQm seed, prQcured 

'On the SPQt, which rarely fails 
tQ sprQut. 

The prQblem 'Of a regular and 
efficient labQr sUpply-one 'Of 
the mQst serious questiQns af
fecting the industry-has been 
happily SQlved. The natives are 
naturally indQlent, and, at flrst, 
suspiciQUS 'Of fQreign interlQP
ers; but, with better acquain
tance, their cQnfidence is gained 
and distrust vanishes. The 
jingle 'Of the silver dQllars is 
very fascinating t'O the untu
tQred Indian and is' a great per
suader tQ industry. NQ diffi
culty is fQund in securing all 
the labQr required. In clearing 
the lands and planting trees the 
native Mexican is very apt, and 
the climate is SQ humid and 
enervating that 'Only a native 
CQuid endure it. 

---...... -

Since the discQvery 'Of the 
new magnetic steels we have 
been enabled tQ make per
manent magnets which keep a 
cQnstant mQment fQr a whQle 
year within v.1 per cent. The 
questiQn as tQ the best means 
'Of stQring them when nQt in 
use is raised and answered by 
1. Klemencic. He inclQses the 
magnet in a glass tube fllled 

SAN LUIS NURSERY-SHOWING GROWTH OF YOUNG RUBBER TREES. 

Dr. Helm, 'Of Dantzig, has 
analyzed several samples 'Of 
brQnze fQund in the explQratiQn!? 
at Nussar, 'Or the ancient Baby
lQnian city 'Of Nippur. He ascer
tained that the ancient fQunders 

with cQttQn WQQI, which in its turn is embedded in 
an irQn bQx with sides 3 mm. in thickness. This .pre
vents bQth disturbances by jarring and by an external 
magnetic field. He finds that the prQtectiQn ratiQ 
i s  3. Thi s is nQt very high, but it can, 'Of CQurse, be 
indefinitely increased by increasing the number 'Of 
boxes.-l. Klemenci.c, Ann. der PhYSik, No.9, 1901. 

son's prQflt must include that which the native gath
erer has rQbbed him 'Of. The result is the enhanced 
price 'Of the crude rubber. 

The territQry where rubber trees grQW in the Ama
ZQn Valley is cQnstantly decreasing in area. The tree 
cannQt survive the murderQus butchery 'Of the native 
gatherer, whose sole aim is to extract in the quickest 

emplQyed, in making brQnze, nQt 
'Only tin, but antimQny as well. The prQPQrtiQn 'Of 
antimQny is larger in the 'Oldest examples. CQPper 
is sUPPQsed tQ have been fQund in nQrthwest Arabia. 
TWQ heads 'Of. almQst full-sized gazelles which were 
fQund by PrQf. Hilprecht shQW wonderful skill in the 
use 'Of metals. An analysis sh'Owed the existence ot 
nickel in the CQPper. 



BUILDING THE NEW BEACHY HEAD LIGHTHOUSE. 
BY HABOLD J. SBEPS'l'ONE, LONDON, ENGLAND. 

The new lighthouse which the Corporation of Trinity 
House are erecting off Beachy Head, on the English 
south coast, is an interesting piece of work on account 
of the scientific manner in which it is being carried 
out. The lighthouse is being erected in the sea, some 
::, 50  feet from the base of tall cliffs. There is a light
;louse on the famous promontory, but owing to the 
encroachments of the sea at this particular spot, and 
the additional fact that the light from the present 
lighthouse, some 400 feet above the level of the sea, 
is frequently capped by fog, the Corporation decided, 
as far back as 1899,  to abandon the present station 
and erect another structure in lieu of it on the fore
shore beneath the famous cliffs. 

The coast was thoroughly surveyed and at last a 
site was chosen. Curiously enough, a large stea:ner 
was wrecked not many months ago on the very spot 
selected and became a total wreck. The site is some 
550  feet from the toe of the cliffs and at high tide is 
covered to a considerable depth. This makes the work 
doubly interesting, for there is a wonderful difference 
between erecting a structure on a wave-washed rock 
and on land. 

First of all a temporary staging was erected close 
to the selected site and this, in turn, was connected 
with a workyard at the top of the cliff by a wire cable
way, which was built from designs prepared by Mr. 
Thomas Matthews, chief engineer to the Corporation 
'Of Trinity House, and Mr. W. T. H. Carrington, en
gineer to Messrs. Bullivant & Co., who supplied the 
necessary material fDr the erection of the cableway. 
The ropeway is constructed on Bullivant's system No. 
5, in which the descending load draws the ascending 
load up, a system which can easily 
be carried out when there is a gradi-
ent of at least one in fifteen. In 
the case of the line under notice the 
arrangement was necessarily modi
fied in order to provide for bringing 
up wDrkmen when no materials are 
ready to send down. Steam power 
is then resorted to, connected in 
such a way that the brake gear 
can be moved around by it. 

J C itu tific !mtritau. 
which operate the brakes, and other chain wheels 
with hand wheels are fitted to the trestle frame, com
munication between the two being effected by a chain 
which is provided with tightening gear. The hand 
wheels are placed close to one another, so that when 
the brakeman is operating the ropeway with 'One brake 
he has another immediately in reserve should any
thing fail. The hauling rope, passing round the upper 
brake wheels, returns and passes round a tension 
wheel 8 feet in diameter, then again returns to the 
brake gear, passes round the lower brake wheel, and 
in its turn is led to the head wheel and down to the 
carrier, to which it is connected. A portable railway 
has been erected t'O bring the stones from the depot 
to the cableway, and a moving platfDrm has been 
devised to assist in the operation. As soon as the 
blocks of granite are shackled tD the carrier, the 
mDving platform with its truck descends into a pit 
to allow the stDne tD pass dDwn without tDuch
ing it. 

The lighthDuse site is a little to the left 'Of the 
base 'Of the temporary staging, and the first thing 
the authorities did was tD erect a dam arDund the 
foundation, in order that work could go on for a 
considerable time after the tide had' cDmmenced to 
rise. The moment the water begins tD 'Overflow the 
dam the men take shelter 'On the temporary staginr;. 
They can resume work IDng before the tide has receded 
from the surrounding shore, by pumping out the 
water. All tDols and mDvable machinery are, of course, 
transferred ,tD the landing stage the moment the water 
commences tD fiDDd the dam. It is interesting to note 
that the foun dations 'Of the new lighthDuse are laid 
at a depth of 10 feet under low water in . hard 
chalk, which is entirely different in character to the 

',.. 
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50,0 J �ubie feet of granite will be required for the new 
ligl(chouse, and 1,300 cubic yards of concrete heartlng 
will be required to fill the center of the IDwer courses. 

At its base the tower will have a diameter of about 
47 feet and will be solid for about 48 feet, with the 
exception of a space required for the storage of water. 
Where let into the chalk the tDwer is cylindrical in 
form and cDntinues so for a height of 9 feet 2 inches. 
Above this level it is a concave elliptic frustum, the 
generating curve of which has a semi-transverse axis 
of 158 feet and semi-conjugate axis of 44 feet. Out
side of a portion of courses 5 to 19 is fixed the ashlar 
which forms the landing. 'l'here are nineteen of these 
courses with sixteen steps IP to the top. Thil' will 
be all filled in with concret" and paved with branite 
sets with a strong granite curb fixed all round the �op. 

Above the solid pDrtion are the necessary rooms, 
eight hi number. They commence at CDurse No. 26, 
the entrallce room. Then come the oil-room, crane
room, store-rDom, living-rDom, bed-rDoms, and service
rDom. T�e four upper 'Ones are 14 feet in diameter. 
The living-roDm will be fitted up with every con
venience for the men, while they will also be able to 
pump up water to the tank in the living-room. 

A dioptric apparatus will be installed in the lantern, 
giving fiashes of abDut 83,000 candles' intensity. 
Steamers will easily recDgnize the light by its two 
white fiashes every fifteen seconds. The beam of light 
will be visibl" fDr seventeen miles out at sea, which 
is the average distance to which the lights 'Of all 
British lighthouses now penetrate. The clock to 
regulate the fiash is wound by hand, the weight rising 
and falling in a tube in the center of the lighthDuse. 
The apparatus will rotate in a mercury trDugh of the 
usual modern pattern. 

At the time 'Of writing this 
article the wDrk has reached what 
is known as course No. 20. It 
is being rapidly pushed forward, 
although it  is dDubtful if the 
statiDn will be finished before next 
seaSDn. Considering the nature 'Of 
the undertaking, the wDrk has gDne 
on very smoothly, principally no 
doubt through the scientific man
ner in which the builders went 
about their task. When completed 
the Beachy Head lighthouse will 
be one of the finest on the English 
coast. 

... . .... 
Scent, 

Our illustrations convey a good 
idea of the ropeway and what it is 
capable of accomplishing. There 
are tWD fixed ropes, stretched 
parallel between the two points, 
860  feet apart. One has a circum
ference of 6 inches and the other 
5% inches. The former has a 
breaking strain of 120 tons, and 
the latter 100 tDns. These ropes 
terminate at a massive wooden 
trestle erected in the workyard on 
the cliff tops, carrying tension 
bars fitted with thimbles suitably 
supported in brackets on its sum
mit, to the outer thimbles to which 
the ropes are attached. The strain 
is transmitted thrDugh tension bars 
to tiebacks in the rear of the struc
hire, so that the fixed ropes, at the 

MASONRY OF THE BASE AND LANDING OF BEACHY HEAD LIGHTHOUSE. 

It should be remembered that 
the basis of all perfumes is an 
essential oil 'Of some kind, derived 
either naturally frDm fiowers Dr 
leaves Dr artificially by a synthetic 
process, says The Lancet. In 
either case the essential oil is a 
powerful' antiseptic and possesses 
disinfecting properties not less in 
degree than those 'Of carbolic acid 
itself. As is. well known, the es
sential oils absorb atmospheric 
'Oxygen, fDrming an unstable com
pound easily lending oxygen for 

point where the strain is most severe, are not sub)ect 
to any bending action. 

The ropeway is carried back some little dist..� nce 
to the rear of the structure and anchored in the 
hard chalk in the sea bottom. It was found 
that the staging was not strong enough to take 
the necessary strain. The tightening is accom
plished by an arrangement of two screws com
bined, so that when the tightening is effected 
by one screw , the other acts as a fulcrum and 
reduces by one-half the strain necessary to apply 
on the screw for tightening purposes. This tighten
ing gear with a drift of about 8 feet is carried on a 
strong wooden frame placed on the staging, and 
advantage is also taken of this frame to carry suitable 
lead-on pulleys and a turn-round wheel, round which 
the return hauling rope passes. 

This unique aerial ropeway has now been working 
efficiently for some twelve months. It is used every 
day, and dUring the early stages of the work often at 
night. Some heavy pieces of machinery, such as pumps, 
a steam engine, crane, etc., as well as large quantities 
of cement, shingle, etc., have been safely sent down 
to the temporary landing stage. The stones, the 
heaviest loads, always descend on the 6-inch rope, 
and on the parallel rope a balance load is run which 
the stones descending draw up, thus considerably 
reducing the necessary brake power. This arrange
ment is necessary only in the transport of the stones 
and very heavy loads ; for the transport of lighter 
loads, each rope is used indiscriminately. 

The brake gear consists of two 8-foot diameter wood 
grooved wheels, each fitted with a brake sheave. As 
it is desirable t�at the brakes shall be worked by a 
man who has a full view of the movement of the 
carriers, chain wheels are fitted to the screw spindles 

friable cha1k 'Of the cliff. A comparison with charts 
fifty years ago ShDWS scarcely any difference in the 
formation of the shDre. 

As previously stated, the new lighthouse will be of 
the same kind of granite that was used in the con
struction of the present Eddystone Lighthouse, and 
alSD in such notable structures ' as the TDwer Bridge, 
B1a ckfriars Bridge and the Thames Embankment. 
Before the granite is dispatched tD Beachy Head it 
is not only cut to size, but built up in sections tD see 
that the blDCks fit into 'One another. This is the course 
generally adopted in the erection of all lighthouses 
in the sea. The course is what is termed dry-fixed 
'On a platfDrm specially prepared for it. In the present 
case it is built up in sections at the quarries and 
inspected before it is sent on to Beachy Head. The 
tDP CDurse is then refixed on the platfDrm and courses 
built upon it, this prDcess continuing until the whole 
of the lighthouse has been temporarily erected on 
shore. 

To the top of the masonry the new lighthouse will 
measure 123% feet, and tD the top 'Of the lantern 153 
feet. Altogether there will be seventy-six courses: 
Up to the twenty-sixth CDurse the stDnes have a depth 
of 1 fODt 10 inches, while after that they are only 
1 foot 6 inches deep. The whole of the stones are 
dovetailed wherever they meet,' and these joints are 
filled in with cement, thus making the tower as firm 
as if it were in one sDlid piece. The same unique 
system of dovetailing is being carried out as was 
resorted to in the erectiDn of the . present Eddystone 
Lighthouse. Before the stones are dispatched to 
Beachy Head they are numbered-say 13/5, which 
means that it is the thirteenth block in course No. 
5 frDm the bottom. The system of erection and num
bering is shown in the accompanying cut. Altogether 

the work of purification. Pine 'Oil, eucalyptus oil, and 
turpentine act readily in this manner-a fact which prob
abiy accounts for the salubrity of the air of pine forests 
and eucalyptus woods. The use of scent by many 
women is excessive, and by men is IDDked upon as 
effeminate-a prejudice ,that we confess to sharing
and yet the question naturally arise s :  As we study our 
environment to please the eye by color and natural 
effects and to please the ear by musical notes, why 
should we not make similar endeavor to please the 
nose by agreeable and fragrant odors ? Each sense 
may suffer offense and there is nD reason why each 
sense should not be equally defended in this regard. 
And the use of scent 'On the pocket-handkerchief, which 
is where we commonly find it, is calculated to exer
cise a higher office than merely to please the sense 
of smell. The handkerchief may easily prDve a source 
of infection, for it is made to be the CDmmon re
ceptacle of secretions from the nose and mouth, and 
the employment of an antiseptic handkerchief is 
perfectly consistent with the dictates of common bac
teriological evidences. The liberal use 'Of scent 'On 
the handkerchief is calculated to make it antiseptic 
and to destrDY the germs in it, owing to the action 
partly of the spirit of the scent and partly of the 
essential oils dissolved in the spirit. Before, there
fore, we condemn the persons who use scent upon 
the handkerchief for practising a foppish or luxurious 
habit we should remember that they may actually 
be doing good to their neighbors by checking the dis
tribution of infectious materials. 

.. .  I t . 
There is a large and increasing consumption of 

mica in the United States. Clear sheets 4 by 4 inches 
in size and upward must be provided fDr the mica to 
be wQrth It good price. 



A.utomoblle Newa. 

The Peugeot automobile which has lately been put 
into service in '  TuniSia for passenger transportation 
has made a good record on its trial trip.  The route 
lies along the coast from Sfax to Sousse, passing by 
the towns of El Djem, Ksoursef and Mehdia, and pre
sents considerable difficulties in some parts, especially 
between El Djem and Ksoursef, where it is nothing 
more, than a camel track. The automobile, however, 
has been able to cover · the whole route in a relati�ely 
short time. For instance, from Mehdia to Sou sse, or 
48 miles, it. took only 2 hOUl'S 40 minutes, and besides, 
the trip was made on a dark night with but insuf
ficient lighting. On the return trip it covered the 
distance from Sousse to Sfax, by a different road, or 
78 miles, in  6 hours 50  minutes. On these trials 
the total distance of 180 miles was accomplished 
without the least accident. 

We have received a communication from a sub
scriber in Peru, A. Wertheman, relative to his auto
mobile. Mr. Wertheman is the superintendent of the 
Tarica Mining and Smelting establishment, which i s  
located 11,466 feet above the sea, and the mines are 
14,714 feet above sea level. A rather good cart road 
connects Tarica with the mines. Last year Mr. Werthe
man visited the Paris Exposition and had a

' 
steam 

automobile of 5 horse power built by Serpollet. The 
machine had to be brought into Tarica in pieces on 
the backs of donkeys. The roads were very difficult, 
and only 60  pounds could be loaded on the back of any 
one animal. The machine was finally put together and 
does. perfect service, running three times a week be
tween the mines and Tarica, a distance of 13 miles. 
Part of the road has a 10 and 12 per cent grade. At 
first there was SOllie trouble experienced with the 
burners because of the elevation of the mine, at which 
the water boils at 85  deg. C., as the atmospheric pres
sure i s  a third less than it is at 'the level of the sea. 
It i s. interesting to know that this is the only automo
bile in Peru, and the only one in the world that travels 
at such a height. 

The recent accident to the celebrated French chauf
feur, Fournier, and a party of friends during a run 
in his automobile on Long - I sland, when the veliicle 
was struck by a locomotive, brings once more before 
the public the .unguarded condition of - . the railroad 
crossings of the Long Island Railroad. In this par
ticular case there was no signalman, no gate, nothing 
indeed beyond an electric bell to give warning that a 
locomotive was approaching. M. Fournier states that 
he was quite unable to hear the bell, the sound of 
which was entirely drowned by the noise of his own 
vehicle. This statement will be readily believed by 
the owners of gas-propelled automobiles of the type 
used by ' Fournier. It is well understood that when 
the clutch is thrown off,: as- in approaching a crOSSing, 
the impulses of the engine ,shake the whole car, and 
there is more . noise than wheri the impulses are ab
sorbed in driving the vehicle. The erection of an 
electric gong at railway crossings may be , 3; very 
cheap and convenient · method -of , protection 'from the 
Long Island Railroad point of view, but it is extremely 
perilous to the traveling, and especially" to the auto
mobiling, public. 

.. I . '  • 

The Building Edition fo�, N ovember. 

It 'seems as though each successive issue of this 
unique periodical contains more beautiful examples 
of houses and grounds than the preceding issue. The 
cover and two entire pages in the inside of the paper 
are devoted to the extensive grounds of the residence 
of E. C.  Benedict, Esq., at Greenwich, Conn. There 
are a number of low-priced houses in this issue, also 
two stables and a page of modern colonial stairways. 
The tenth in the series of � 'Talks with Architects" i s  
with F .  R .  Comstock : "Some Suggestions for Moder
ate Priced Houses." The editorial is devoted to the 
" Suburbs in Winter." The "Monthly Comment" Is 
very interesting, and the second of the technical ar
ticles on "Heating the House" is  devoted to "Warm 
Air Furnaces." 

. ' . '  . 

The C u rrent Supplement. 

The current SUPPLEMENT, No. 1349, has a number of 
;trticles of unusual interest. "Some Celebrated Long
!:?Plltn Stone Arch Bridges" illustrates three of the most 
beautiful achievements in the whole range of civil 
engineering. ";Enameling" i s  the first installment of 
a series of ' articles on this subject. "General Speci
fications for a Gasoline Motor Car" is by H. Ward 
Leonard. "Petroleum from the Beaumont, Texas, 
Field," is by Clifford Richardson and E.  C.  Wallace. 
"The Roze 'Aviator' " illustrate!:! one of the most 
ambitious designs ever D'1t into operation. ' It  is ac
companied by a m::nber of engravin�:s. "Anthropology" 
is . . one of the British , Assoc�ation addresses, and is 
by Prof. D. J. Cunningham, M.D. "Sorghum Sirup 
Manufacture" is by A. A. Denton, and i s  well illus
trated. 

� ' itu t ifi' �lUtri,au. 
EnKlneerlq Note. 

For the navy yard at Charlestown, Mass., a 'Very large 
anchor has just been made ; it is 16 feet long. 

The Pennsylvania Railroad is to enlarge its Brook· 
lyn annex ferry, and the improvements include two 
large piers for the use of ocean steamers, which are 
controlled by the ' railroad interests. The piers will 
be two stories high and 700 feet long. 

The British War Office is experimenting with a new 
field gun invented by Sir George Clark. It is a light 
weapon and is to be attached to the British Field 
Artillery. The most saiient characte nstic of this  new 
arm is the long trail with which it ii' provided, and 
the under portion of which forms a stordge, thus dis
pensing with the use of a limber. 

Very high steam pressures are used on some English 
launch engines. One shown at the Glasgow Exhibition 
works under 375 pounds per square inch, and, as a 
consequence, together with high rotative speed, gives 
great power in a small , sl)ace-140 horse power at 
1,200 revolutions per minute. This engine is of the 
four-crank, quadruple-stage expansion type, and has 
cylinders 3%, inches for the high pressure, 5 inches, 7 %  
and 1 1  Inches for the other cylinders. There i s  a feed 
pump attached, which is driven by a worm on the 
main shaft. 

The port of Berehaven, at the southwestern corner 
of Ireland, which it is  intended to convert into a ter
minus for a transatlantic lleet of liners; is now brought 
within the same stringent regulations that prevail at 
all the other dockyard ports of Great Britain, and the 
whole anchorage within certain limits is reserved for 
defense purposes. This port is to be rendered a first
class naval base, and will be the headquarters of the 
Channel Squadron. The waters are' to be deepened 
at certain points, and heavy artillery is to be installed 
to adequately protect them in case of emergency. 

The Russian and French navies, satisfied with the 
utility of the balloon for military purposes, have estab
lished a' similar aeronautical section for service with 
the navy. The balloons are held captive in the ordinary 
manner, and are connected by telephone with the bat
tleship below. A balloon section has been attached to 
the Mediterranean 'squadron of the French navy for 
some time past; and has been employed for scouting 
purposes with conspicuous success. The Russian ex
periments are to , be carried out in the Caspian Sea, 
and if the balloon establishes its utility for naval 
scouting, a balloon is  to be provided with, each ship. 

It has become the fashion to sneer at submarine 
vessels in some quarters, but English technical jour
nals do not indulge in the practice, for they see in 
the growing fieet of French submarine vessels a dis
tinct menace to ' English commerce. There are twenty· 
nine submarine boats now, of the electric type, in 
Frarice, and five ' of other kinds, and they are constantly 
increaSing in numbers. Engineering says that if 100 
of these vessels were let loose at night in the Channel, 
they would be capable of establishing themselves in 
favorable positions before daylight and do incalculable 
damage to British commerce ; it thinks that the sub
marine boat has increased the dangers from torpedoes 
tenfold. 

The new armored French cruiser "Leon Gambetta," 
which has been constructed at the Brest dockyard, 
will shortly be launched. She is the largest vessel in 
the French navy. Her length between perpendiculars 
is 450 feet ; beam, 65 feet, and displacement, 1 2,550 
tons. She is to be fitted with tubular boilers, and 
three triple expansion engines of the vertical type, 
driving triple screws, and developing 27,500 horse 
power, capable of producing a speed of 22 knots. She 
will carry four heavy guns in pairs, mounted in tur
rets, fore and aft, forty quick-firing guns of various 
calibers, and five torpedo tubes, two of which will be 
under water. Her officers and crew will number 730 
men. The cruiser will not be commissioned until 1903, 
and by that time over $ 6,000,000 will have been ex
pended upon her. 

It was supposed that the new yacht for the King 
of England was in first-rate condition when she left 
the dockyard at �ortsmouth recently and that all the 
defects and troubles that had arisen from time to time 
had been successfully surmounted. Such, however, is 
not the case, and it appears that her usefulness is al5 
remote as ever. She sailed on a trial trip to Gibraltar 
and back, and she displayed considerable unsteadiness. 
She rolled very heavily in the slightest beam sea, and 
occasionally tbe list was very dangerous. To over
come these defects it is stated that extensive altera
tions are necessary, but are almost impossible to 
carry out owing to her structural arrangements. At 
least an increased draught of four feet is required, 
but as her lower portholes ar� now only a few feet 
above the water-line, this requirement can only be 
fulfilled by removing the port-holes, thus depriving the 
lower apiutments of natural light. It has been stated 
by experts that the cheapest means of solving the 
difficulty is to construct a new yacht. At any rate, . she 
will have to be almost entirely reconstructed. 

.Electrical N ote •• 
A new system of recutting , files by electricity Is 

being established near London. 

A 30-ton armature which fell into the Sheftield 
Canal has had to be rebuilt and reinsulated. 

The Pennsylvania Railroad is  to experiment with the 
Delany telegraph system, by which it is possibl� to 
transmit 8,000 words a minute, while a commercial 
rate of 2,000 words a minute off a single copper wi re 
is said to be possible. Perforated tape is used, anll 
the characters are recorded electrolytically on chem
ically-prepared tape. 

A method of supporting osmium filaments has been 
devised by Mr. O. Imray, of London. These filaments, 
as is well known, are heavy in proportion to their 
strength, even when cold, while when heated t!ley 
become very soft. To remedy thi s  disadvantage, ap
propriately shaped bodies of refractory oxide , chem
ically inert in reference to osmium are employed. 
These supports are made of thoria and magnesia, 
mixed int,o a paste, in the proportion of ten parts of 
the former to one of the latter, with a suitable organic 
binding material. They are then molded to the requis
i te shape, burned in air until the organic matter has 
been wholly consumed, and afterward fritted or sin
tered together. 

A system of wireless telegraphy, the messages of 
which it  is stated cannot be tapped, or received by 
any instrument other than that for which they are des
tined, has been invented by a London electrical engi
neer, Mr. Johnson. Each transmitter in this system 
has differently tuned reeds, and when it is desired 
to send a message, the tune of the receiver to receive 
the same must first of all be ascertained, and the trans
mitter must be adjusted accordingly. Each receiver 
has a different tune, thus rendering it  absolutely im, 
possible for messages to be tapped. The Admiralty 
has examined the system, and are so impressed with 
its advantages that three battleships are being fitted 
with it for the purpose of carrying out experiments. 

A process of rendering the Nernst incandescent 
lamp more durable has been devised. By this means 
the temperature of the light-emitting conductor is 
raised to a degree higher than is  attained in actual 
use. To accomplish this heating it is essential that 
the conductors should be passed across and through 
an arc, produced between two carbons separated by 
a distance of % inch. One peculiarity of 'the Nernst 
conductor is thai _ i� )Dade cylindrical it rapidly be
'comes tubular, owing to the more intense he.at devel
oped in the interior of the conductor. It is desired 
that the shape should be other than tubular, and to 

'
accomplish this ,purpose various cross sections are 
utilized in which the surface i s  extended and the 
thickness of the material reduced. 

In Italy the Lecco-Sondrio and Colico-Chiavenna 
lines will be entirely propelled by electricity, the lat- 
ter line, ,about 70 miles long, being capable of carrying 
freight trains of over 250 tons. On the Milan-Porto
ceresio line of 63 miles, electric traction will be . em
ployed for passenger traffic, at a speed of 54  miles per 
hour, says The Railway Review. In France a com
mission has been appointed for investigating the prob
lems connected with electric railway traction. It  i s  
hoped t o  b e  able t o  make much use of ,,\,ater power for 
generating purposes, the Riviera district especially 
offering natural facilities for this method of driving. 
In Austria and Norway similar projects are being 
prepared. A syndicate of Russian bankers proposes 
to connect St. Petersburg and Moscow with trains 
running at 93  miles per hour, at 10 minutes' intervals, 
from each end, each train consisting of five 35-pass
enger cars. 

Mr. Peter Cooper Hewitt has recently had ten pat· 
ents issued to him on his vapor lamp, which attracted 
such widespread attention at the Conversazione at the 
spring meeting of the American Institute of Electrical 
Engineers. The patents give most valuable informa-, 
tion concerning the principles which underlie the con
struction of these ' lamps and disclose the fact that 
Mr. Hewitt has discovered some entirely new prin
ciples in electric illumination. Means for starting the 
lamp, for automatic regulation and the control of the 
character of the l ight emitted are all covered by these 
patents. Mr. Hewitt found that by introducing into 
the tube a small quantity of mercury sulphate or some 
sulphur compound, and by the use of a certain device 
in proximity to one or both electrodes, the starting 
device can be reduced to a simple form of induction 
coil or similar apparatus that will give a momentary 
increase of vOl.tage at the time of sta

'rting, and then 
permit of being switched out of circuit automatically. 
Several types of such arrangements are described in 
one of his patents. Mr. Hewitt .also finds that by 
suitably proportioning the length and diameter of 
the tube, and the thickness of the glass, the lamp can 
be made self-regulating. He has also found that nitro· 
gen cOD!bined with mercury vapor gives excellent 
results as regards the quality of the light. 



Entrance to Tunnel, Central Park. Fifty-ninth Street Station. Experimental Tlllng at 59th Street Station. 

Bowstring Truss Carrying Surface TrackS at 924 Street. Hoisting Gear at Top of Tunnel Shaft, 1 68th Street. 

Tunnel at t S7tb Street, Showing Concrete Arch Construction. 

lIleth04 of carrying Surface TrackS During Excavat 

Open RlICk �ut, Ullion Square, Showing Steel Work In Place, View at Houston anll Elm Streets, Showing Brick anll �ODcrete CoveriDr Being Lalli Over Steel Work. 
Before CODcretlnr. 

SOMB METHOD8 or ClOlr8TBVClTIOll or BAllD TBABSIT 8VIWAY. 
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SOJ(E J(ETHODS OF CONSTRUCTION OF THE RAPID 

TRANSIT SUBWAY. 
In our last i ssue we showed by diagram and descrip· 

tion what remarkable progress was being made in the 
construction of the Rapid Transit Subway, and we 
now supplement that article with a series of views,. 
taken at various points along the route of the work, 
which illustrate the methods by which the construction 
i s  being carried on, and serve to show, incidentally, 
how fully completed certain portions of the work are 
at the present writing. Commencing at the northern 
extremity of the li ne, the first important piece of 
construction is found at 181st Street and 168th Street 
and Broadway, at each of which places a shaft has 
been sunk and tunnel excavation has been carried 
on north and south under Broadway for a distance 
of about an eighth of a mile. One of our illustrations 
shows the head works above the shaft at 168th Street. 
Two hOisting cables are used, an empty truck being 
lowered while the loaded truck is  being hoisted to the 
surface. In the tunnel the rock as it is blasted away 
is  loaded onto trucks which are hauled to the foot of 
the shaft, run onto the hoisting cages, and brought 
up to the unloading platform shown in our ill ustra
tion . Here the load is dumped into trucks, in which it 
if: hauled by mule power down one of the cross streets, 
leading to the bluffs of the Hudson River, where the 
material is being used for making new ground. At 
each of the places mentioned a pair of elevators and 
a stairway will carry passengers to the level of the 
Snbway tracks, and separate passageways will lead at 
two different levels to the north-bound and south-bound 
trains. The next point of interest illustrated is the 
entrance to the tunnel at 157th Street and Broadway. 
The view shows clearly the concrete arched lining of 
the tunnel with its back-filling of rock. Although 
there are long stretches of tunnel excavation where. 
the rock would probably be sufficiently solid to prevent 
any cave-in, no 
risk will be taken, 
and the whole in
terior of that por
tion ·of the tun
nel which is be-
ing excavated too 
deep below the 
s u r  f a c e  of the 
ground for open
cut work will be 
lined and finished 
off with a con
crete arch. At 
157th Street, ow
ing to a natural 
depression in the 
ground, the tun
nel reaches the 
surface, and here 
a station will be 
built. 

A n  o t  h e r  im
portant s t r e t c h  

, C itut i f ic jtutricJu. 
pleted, leaving the track entirely supported by the 
trusses. As soon as the excavation is  down to grade 
12 by 12 posts are placed beneath the transverse sill s, 
leaving the trusses free to be moved forwl).rd from 
40 to 50 feet, as the case may be, and the opera
tion repeated. 

After the excavation has been carried down to sub
grade the square blocks of stone which form the foot
ing for the columns that support the roof are put in 
place, the steel columns are erected, the overhead 
and sidewall girders put in place, and the whole 
riveted together. The bents thus formed are spaced 
5 feet apart and extend continuously throughout every 
part of the tunnel that is not finished with a concrete 
arch, as above described. One of our views, taken in 
the interior of the station at 59th Street and Broad
way, gives an excellent idea of the appearance of these 
columns. They perform the important work, not 
merely of supporting the roof, but of carrying the 
extremely heavy loads of the street traffic overhead. 
They and the girders which span them have been made 
sufficiently heavy to stand the concentrated loads 
which result from the passage of traction engines, 
or of trucks loaded with structural iron or heavy 
cables. After the steel work is all riveted up the 
spaces between the I-beams at the side walls and in 
the roof are filled in with concrete which is rounded 
off with a smooth finish. One of the accompanying 
illustrations, which was taken looking north on Elm 
Street from Houston to Bleecker, shows a portion of 
the four-track Subway with the steel in place, and 
the process of finishing in the roof and sides with 
concrete going on . The Subway, in sections such as 
this, is a continuous steel-and-concrete rectangular 
tube and an important feature, which is absolutely 
necessary to the success of the tunnel,  is the extremely 
careful system of waterproofing which is worked into 
the concrete covering of the shell. After half the total 

Length, 52.� feet :  breadth. 126 feet 2� inches ; depth, 51 feet 9� inches. 

TOWING THE NEW NAVAL DRYDOCK TO ALGIERS, LA. 
The floating steel drydock intended for the naval 

station at Algiers, La., which has already been de
scribed in the SCIENTIFIC AMERICAN ,  was towed from 
the works of the Maryland Steel Company at Sparrows 
Point to Algiers by the steamer "Orion," one of the 
largest towboats on the Atlantic coast, assisted by the 
steamer "Taurus." The route down Chesapeake Bay 
around Cape Hatteras and the Florida peninsula, 
thence through the Gulf of Mexico and ' up the Mis
Sissippi River, comprised about 1,800 miles. As the 
dock weighed nearly 7,000 tons, and when in its 
ordinary position opposed a surface nearly 50  feet 
hi gh to the wind and seas. the task of bringing it 
safely to its destination was one of unusual magni
tude. In carrying out the work two 5-inch hawsers 
twisted together were used as the towing cable, the 
dock end being connected to the anchor chains of the 
dock, forming a bridle. On the towing craft the cable 
was connected to a steam towing machine which auto
matically· kept the line taut, reeling it in when neces
sary and running it out to relieve any strain caused 
by current or waves. The auxiliary wedge-shaped ends 
were used in front and back of the dock principally 
to steady the great bulk, and keep it as much as pos
sible from drifting broadside to the sea. The average 
speed ranged between four and six knots an hour. 
The i llustration shows the dock just after starting, 
with a third steamer to assist in taking it through the 
channel at the entrance to Baltimore Harbor. 

• • • 
A Rival of the C l y d e  a u d  the Tha mes. 

Attempts are being made to convert the River Tyne, 
on the northeast coast of England, into a serious ship
building rival with the Clyde and the Thames. For 
this purpose the great shipbuilding and boiler-making 
yards of Messrs. Robert Stephenson & Co. have been 
acquired and are being converted into a huge dockyard 

An immense grav
i n g  dock 700 feet 
in length suffi
ciently large to 
accommodate the 
largest battleship 
afloat, is in course 
o f  construction. 
F 0 u r machine 
sheds, each 285 
feet by 75 feet, 
have been built, 
and are b e  i n g 
equipped with the 
latest and most 
up-to-date s h i p  -
building, boiler
making, and bend
i n g machinery. 
A n  A m e r i c a n  
p I a t e  - stacking 
electric c I' a n e 
with arms each 
142  feet in length 

of tunnel excava
tion occurs be

TOWING THE NEW UNITED STATES FLOATING DOCK TO ALGIERS, LA. has been erected. 
Four berths are 

neath the northwestern corner of Central Park between 
104th Street and Central Park West and Lenox Avenue. 
A shaft has been sunk to grade at the former pOint 
and the tunnel is being driven in both directions. We 
present an illustration taken at the intersection of 
1l0th Street and Lenox Avenue looking toward the 
point of exit of the tunnel from the face of the high 
ground at the northwest corner of the Park. Here a 
deep cutting, several hundred feet in length, h as been 
made into the �ace of the cliff, the poor nature of the 
rock rendering it necessary to make a long open cut 
before the heading could be driven. The view shows 
the heading and also the commencement of the con
crete arch, which extends at this point beneath the 
northerly driveway of the Park. It  should be ex
plained here that not merely will the tunnel excava
tion be lined with concrete arches, but at several other 
points, such as the one last mentioned, and the loop 
beneath the City Hall Park, the same concrete arch 
finish will be used. 

The bulk of the Subway, as our readers are well 
aware, is being built by open excavation, and several 
of our views show the method adopted in carrying 
temporarily the heavy double tracks of the Metro
politan Street Railway Company's lines, upon which 
traffic has to be maintained without interruption. In 
orde!' to support these tracks until after the under
pinning can be placed beneath them, the contractors 
make use c: a pair of steel or wooden trusses, · or deep 
I-beams, one on each side of the tracks, these trusses 
being of sufficient length to cover a stretch of from 
30 to 40  feet. The ends of the two trusses are given 
a firm footing on the natural soil ,  and transverse 
trenches are then cut beneath each of the cast-iron 
yokes that support the trolley tracks. Into these 
trenches are in serted 12 by 12 timbers. which are hung 
from· the bottom chords of the trusses by stirrups of 
I-inch wrought-iron. The excavation is then com-

thickness of concrete has been put in place, six layers 
of tar and felt are applied, both in the floor, the walls 
and the roof, thus shutting in the whole Subway with 
an absolutely impermeable sheathing. 

Between the stations the interior surface of the 
Subway will be left as finished by the steel men and 
the concreters, but at the stations themselves the 
surface will be lined with enameled tiling ; and experi
ments are now being carried out at the 59th Street 
station with various colors and patterns of tiling to 
determine which will be the most suitable. The 
accompanying illustration shows a section of the wall 
finish of the station which has been put up to test its 
qualities and judge of its effect. The center panel 
is pure white and the trim and frieze are dark green. 

One of the most important stretches of rock exca
vation by open cut is that which is being made along 
the eastern side of Union Square, from 14th to 17th 
Street. To facilitate blasting operations the Metro
politan Street Railway tracks were diverted , a new 
line being built close against the eastern curb of the 
street. The rock has been taken out pretty well back 
to the eastern line throughout most of the three blocks, 
and the floor over the greater portion of it has been 
concreted, the foundations of the columns laid . and 
the steel work erected. A 'photograph taken at this 
point shows with great clearness the whole con struc
tion. It will be noted that after the footings of the 
columns are in place the concreting is carried up fiush 
with the top surface of the footings. Not far from 
the massive steel work shown will be located the 14th 
Street station, one of the most important stations. 

The Russian Imperial Geographical Society has 
received news from the Kozloff expedition, sent out 
to explore the headwaters of the Hoang River. that 
this expedition has obtained valuable collections which 
are now nnder the military guard. 

also being prepared on which vessels 700 feet in 
length can be built, while four additional berths 
capable of accommodating vessels varying from 350 
to 500 feet are to be constru cted. The river at the 
end of these launching ways is to be considerably 
deepened to facilitate launching. The object of these 
elaborate reconstruction works is to enable the largest 
types of ocean-going steamers to be built, and also to 
provide extra facilities for the construction of battle
ships for the Admiralty, extensive orders for which 
are expected to be given out in the near future. There 
is remarkable activity in all the shipbuilding yards 
of  Great Britain at the present moment, several of 
the leading ocean steamship companies having placed 
large orders for additional vessels. 

• • • • •  
600.Foot Waterfall In HawaII. 

The Bishop Museum has an exploring party in the 
field surveying and measuring the rainfall and water 
supply of the Honolulu region, in order to determine 
whether it is practicable to store water in the moun
tains and carry it to sugar plantations in flumes. The 
endowment of the museum includes lands in Kohala 
and Hamakua, on the Island of Hawaii, in which are 
Waipio and other gulches that extend from the sea 
to the highest points of the Kethala Mountains. The 
party has made a number of important geographical 
discoveries_ The source of Waipio River has been 
found to be several miles further up the mountain 
than was supposed and in a waterfall that has one 
sheer fall of 600 feet, and in this exceptionally dry 
season runs 8 ,000,000 gallon s per day. The party 
reached this waterfall only because of the low water, 
which permitted the explorers to ascend the bed of 
the stream.. The forest growth was nearly impene
trable and the trail had to be cut through the tropical 
jungles. They were probably the first white men to 
see this magnificent waterfall. 



UNITED STATES AND GERMAN PATENT PRACTICE. 

Our Consul-General at Berlin, Mr. Frank H. Mason ,  
has handed i n  a report in which a shrewd comparison 
is  drawn between the practice followed in the German 
and United States patent offices, and in which are 
contained many suggestions of considerable value to 
inventors. 

Mr. Mason shows in the introductory portion of 
his report how incorrect i s  the supposition that the 
German patent examiners are hostile to foreign in
ventors, and that every inventor is considered a pla
giarist until he has proved the contrary. "In many, 
if not the majority, of the cases," says Mr. Mason, 
"the troubles vf American inventors in the German 
Patent Office are due to their failure to realize the 
difference in the two systems of application, by reason 
of which an application which would be correct at 
Washington would inevitably fail at Berlin."  Since 
most of the applications are not prepared by the appli
cants themselves, it follows that the attorneys are at 
fault. It  should, therefore, be the aim of every in
ventor who seeks the protection of foreign patent laws 
to employ as his agents only attorneys thoroughly 
familiar with foreign patent practice. 

"Specifications and claims for patents on American 
inventions," continues the report, "are frequently 
IIresented in the form of translations made by per
sons who have only acquired a superficial knowledge 
of  G e r m a n .  
Such transla
t i o n  s, made 
with the aid 
of a dictionary. 
mechanic a I I y 
translate t h e  
words, and not 
the meaning, 
o f important 
p h r a s e s ,  s o  
that the speci
fications a n d  
clauses as filed 
are often in
compr e h e n s i
ble. This en
tails addition
al correspond
ence, correc
tions, and fre
quently I o n  g 
delays which 
might h a v e 
been obviated. 
F e w  persons, 
comparative I y. 
are capable of translating a technical description so 
that it shall mean exactly the same in a foreign 
language as in the original, and it is this want of 
exact completeness that often loses a foreign patent 
or renders it, if  gained, loose in its provisions and 
impaired in value." 

The theory and definition of what constitutes a 
patentable invention differs widely in the United 
States and in the German Empire. "This difficulty i s  
more especially obvious and serious in the case of a 
machine composed of a number of parts, on each of 
which priority of invention is  claimed." In the United 
States new constructions and combinations can be 
patented which in Germany can be protected only 
by several patents, for the reason that the German 
patent rules would require a division. How lamenta
bly inadequate a mere translation of an American 
patent specification must be in such cases is obvious. 
A specification thus improperly presented "entails 
delay, expense, and introduces a new element of un
certainty into the case, since one or more of such 
separate claims, which are all covered by one Amer
ican patent, may be rejected by the German ex
aminers. 

"Each claim in the United States must be complete 
in itself, which not only means that no reference may 
be made ' from one claim to another, but also that 
each claim must cover a combinaticn quite separate 
from and independent of the other claims. Quite the 
opposite is the case in Germany. Here the first claim 
is the statement of the invention, and all other claims 
must fall within the same scope. In this country 
( Germany ) any number of 'modifications' may be 
introduced in the subsidiary claims, while in the 
United States 'alternative constructions' are inad
missible ; and subject-matters introduced as 'modifica
tions' in subsidiary claims in Germany can only 'be 
properly claimed i n  the United States as new com-
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binations quite separate from and independent of the 
other claims."  

In conclusion, Mr. Mason emphasizes the fact that 
"no foreign people apply for and obtain so many 
patents in the United States as Germans, and in no 
country is it more necessary and to the advantage 
of American inventors to protect their inventions by 
Ilatents than in Germany. A clearer and more exact 
understanding of the many differences in practice and 
theory between the two countries would saVE 
not only time and money, but avert friction and 
litigation." 

• • • 
COL . J. J. ASTOR'S MARINE TURBINE. 

The phenomenal speeds achieved by the "Turbinia" 
type of fast vessels, and the great satisfaction which 
the passenger steamer "King Edward" is g1VIng in 
regular service on the Clyde, afford good reason' to 
believe that the steam turbine is  destined to play a 
most important part in marine propulsion, both in 
the navy and the merchant marine. The records of 
the Patent Office prove that a great amount of thought 
is being given to the development of this form of 
motor ; and, in spite of the excellent results which 
have already been attained, there is  no reason to 
doubt that the turbine will be further improved, both 
as  to its compactness and its efficiency, and will pass 
through a development comparable to that of the 
reciprocating steam engine. 

The accompanying illustrations have been drawn 
to show the details and methods of operation of a 
marine steam turbine designed by Col. John Jacob 
Astor, who, after giving much thought to the subject, 
is convinced that the steam turbine is capable of 
improvements which will overcome some of the 
difficulties inherent in the present type. 

The Astor turbine is  distinguished broadly from the 

COL . J. J. ASTOR'S DESIGN FOR A MARINE TURBINE. 

best-known existing forms by the fact that it has no 
stationary parts other than the journals and founda
tion frames which carry i t, the casing of the turbine 
revolving as well as the shaft, but in an opposite 
direction. The general construction of the motor is 
shown clearly in the accompanying sectional views. 
It  consists of an interior shaft which extends from 
the forward journal through to the rear propeller. 
Upon this shaft is  formed a series of spiral blades, 
which have a steady increase in diameter from the 
forward or admission end of the turbine to the rear 
or exhaust end . The shaft and blades rotate within 
a flaring, funnel-shaped casing, around the inner sur
face of which is formed another series of spiral blades, 
also of increasing diameter, whose twist is in the 
opposite direction to that of the blades on the shaft, 
the two sets 'of blades or vanes being respectively 
right and left-handed. The tubular casing is  drawn 
down at the exhaust end to form a hollow shaft, 
which incloses the central shaft, and extends through 
the deadwood and the sternpost. The propellers are 
right and le�t-handed to match the direction of the 
blades of the respective shafts to which they are 
keyed, the two propellers thus rotating in opposite 
directions. 

The casing increases in diameter at the proper rate 
to secure an even rate of expansion of the steam, 
which is conducted from the exhaust through a length 
of piping formed in the keel of the launch. the keel thus 
being made to serve the purpose of  a condenser. The 
condensed steam collects in a well from which it is 
drawn by the boiler feed pump. Steam is admitted to 
the forward end of the turbine, and, striking on the 
two sets of blades, the shaft is  rotated to the right and 
the outer, movable casing to the left, the respective 
propellers being, of course, driven in corresponding 
directions. 

As compared with the ordinary reCiprocating engine, 
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the marine turbine presents the great advantage that 
it is perfectly balanced. The balancing of the recipro
cating engine is to-day a more or less unsettled prob
lem. Even the high-speed Atlantic vessels, whose 
engines have been built on the Schlick-Tweedy system, 
are subjected to an annoying amount of vibration. 
A further advantage of the marine turbine is found 
in the fact that the center of gravity of the motor 
lies near the axis of the propeller shaft ; whereas · in 
the vertical reciprocating marine engine, the position 
of the cylinders, crossheads, connecting-rods, etc., 
above the shaft must necessarily raise the center of 
gravity from several inches to several feet, accord
ing to the size of the engine, above that of the tur
bine motor. There is, moreover, the advantage of a 

perfect expansion, the steam, however high its initial 
pressure, being expanded down to zero at the pOint of 
exhaust. 

As compared with turbines of the Parsons type, it 
will be seen that in place of a fixed caSing and blades, 
inclosing a rotating shaft and blades, in the Astor 
turbine both the casing and the shaft rotate, but in 
opposite directions. Col. Astor believes that the ex
tremely high speed s necessary to secure the best 
results in steam turbines are a serious disadvantage, 
which it is desirable to get rid of by other means than 
by elaborate gearing. By applying the energy of the 
steam in rotating both the central shaft and outside 
casing he has sought to reduce the rotational speed 
by fifty per cent, and still secure the same power at 
the propellers, wi th a theoretical gain in efficiency 
due to the use of two propellers instead of one ; for it 
is claimed that there is a decided gain in propeller 
effiCiency, due to the fact that the rotation of the first 
or forward propeller gives the water at the stern a 
rotary or whirling motion, and forces it aft in a 
favorable direction for the action of the second pro

p e 1 1  e r, and 
thus the com
bined efficiency 
of the propell
ers is increased. 
M o r e o v e r ,  
judged in its 
effect upon the 
helm, the wash 
of  the second 
propeller c o r 
rects that of 
the first and 
the flow of the 
s t r e a  m s of 
water is more 
truly parallel 
with the axis 
of the vessel, 
t h u s insuring 
a more perfect 
action of the 
helm. The in
ventor consid
ers that there 
are d e c  i d e  d 

structural ad
vantages in placing two propellers on the center line 
of the ship, seeing that the double shaft passes through 
the sternpost and deadwood and is, therefore, held by 
the most rigid portion of the vessel. Col. Astor has 
applied for patents in the United States and the prin
cipal foreign countries. 

• • • 
N e", Metb ods of DupUc.atlng S o u nd Records. 

In the usual method of making duplicate sound rec
ords for phonographs the blank wax cylinder is first 
cast and trued with heated tools. Upon the cylinder 
thus treated the record of sound is engraved or cut. 
From this record matrices are made, and from these 
matrices in turn the duplicate sound record is pro
duced. A Newark inventor, Mr. Ademor N. Petit, 
employs a somewhat different method. The matrix 
is  connected with a suitable support. A hollow core, 
concentric with the matrix, is  secured to the support 
so that a space is  left between the core and the 
matrix. In this space the duplicate record is  made. 
The usual melted composition is forced into this space 
by immersin g  the matrix and hollow core. As the 
composition advances, air is permitted to escape. 
When the end of the space has been reached the escape 
of the air is cut off, thereby preventing the further 
advance of the composition. Pressure is now applied 
to consolidate the composition and cause it to fill all 
the interstices of the matrix. By applying water to 
the inside of the core the matrix is cooled from within 
outward. The cooled duplicate sound record is then 
separated from the matrix and core by a special 
device. 

In another method for duplicating records invented 
by Mr. Jonas Aylsworth, of East Orange, and Mr. 
Walter H. Miller, of Orange, N. J., the matrix or mOld, 
carrying on 'its bore a relief of the record to be dupli
cated, is  immersed in the bath of molten wax com
position. This immersion causes the molten material 
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to fill the bore of the matrix without in any way 
touching the exterior. The reduced temperature of 
the matrix relatively to the molten material causes 
the latter to coagulate or chill upon the bore until 
a layer of the desired thickness has been secured. After 
this the matrix or mold is removed from the bath 
of molten metal, and the bore of the duplicate is 
finished by a reamer. The resulting duplicate is 
finally removed from the matrix or mold by shrinkage. 
'1'he duplicates can be made much thinner than the 
ordinary original records, and therefore more eco· 
nomically, since the material removed by the reaming 
tool is used for the manufacture of subsequent 
duplicates. 

. . .  , .  
A N  ADJUSTABLE VENTILATOR FOR WINDOWS. 

A simple ventilator for car·windows or other win· 
do ws, which affords convenient means for adjustment 

AN ADJUSTABLE VENTILATOR FOR WINDOWS. 

to graduate the opening of the ventilator so as to open 
it partially or entirely, is  the subject of the accompany
ing illustration. The inventor of the window is David 
E. Werts, of Grants Pass, Oregon. 

The sash is held to slide vertically in the window
irame ; and the improved ventilator is placed in the 
lower rail of each sash. This lower rail has a hori
zontal slot leading outwardly and downwardly. On 
the inner side of the sash-rail a recessed·  guard·frame 
is secured, which frame is slotted to register with the 
slot of the sash-rail. The exterior opening of the 
slot is covered with a woven-wire cloth. Slidable in 
the recess of  the guard-frame is a gate, upon which a 
pIng bears. The plug projects from the free end of a 
flat spring secured by one end in a cavity in the sash 
rail, and through a perforation in the guard-frame. 
It will be seen that the impinging of the spring-pressed 
plug on the gate will retain the gate at a desired point 
of open adjustment. The relative position of the plug 
is such as to adapt it to project its free rounded end 
through the perforation in  the guard-frame for a short 
distance, so as to support the gate when elevated 
sufficiently to close the sash-slot completely. 

The improved ventilator is of special value as a 
means for ventilating passenger cars as well as bed
rooms, the air being admitted in volume which may 
be exactly graduated so as  to meet all sanitary require
ments and to avoid any excess which would cause an 
improper air current in the room or car. 

. I .  . 
AN IMPROVED SAW-SHARPENER. 

A novel device for sharpening the teeth of saws, 
which embodies means for deepening the cut and 

AN DlPROVED ·· SAW ·SHARPENER. 

changing the pitch of  the saw-teeth, is  the subject of 
a n  invention for which Ira L. Bulson, of  Jacksonville, 
Fla.,  recently received a United States patent_ 

The device consists of an arched .frame-bar, the de
pending limbs of which are slotted.  In one limb a 

Bcrew-plug. is fitted, carrying two jam-nuts embrac-
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ing the limb ; and in the other limb-slot a shank i s  
fitted on which a handle screws. Between the shank 
and the screw-plug the saw-file is held. In order to 
regulate the depth to which the file shall cut, two 
gage-bars are provided, located on opposite sides of the 
frame-bar and adjustable on cross-bars carried by the 
depending limbs. By means of set-screws operating 
in conjunction with clips, coacting with the depending 
limbs of the frame-bar, these gage-bars are adjusted 
in a vertical direction. In sharpening the teeth of 
the saw, in the usual mariner, it is evident that these 
gage-bars will limit the depth to which the teeth are 
cut, so that all the teeth of the saw are uniformly cut. 
In order to indicate the inclination of the file, the 
instrument is provided with a gage comprising 
E graduated face carried by the shank and a mov
able finger free to travel over the face to indicate 
the position of the file. 

The improved implement is available for use either 
on cross-cut or ripping saws, and does not require 
expert handling to secure good results. The gage
bars limit the depth of cutting, which may be nicely 
graduated by the adjustment of the set-screws, and 
the rocking adjustment of the index-finger controls 
the degree of angular inclination given to the body of 
the file-bar, so that teeth of exact size and pitch can 
be formed on a saw-blade or defective teeth renewed 
and rendered perfect. 

• • • 
Requ Isites or the Perreet Car C o u pler. 

Many inventors will probably remember the paper 
read some three years ago by Mr. Pulaski Leeds be
fore the Central Association of Railroad Officers on 
the subject of "Car Couplers." Mr. Leeds began his 
paper by asking : "Does the present style of vertical
plane coupler meet all requirements? Has it come to 
stay ?" Mr. Leeds was of the opinion that the vertical
plane coupler was by no  means a perfect contrivance, 
and was still more of the opinion that it had come to 
stay. He enumerated the conditions and requirements 
of service ; and these he states are : First, that the 
concussion should be evenly and squarely met on a 
central line ; second, that the pulling strain should 
be on a central line to avoid all tendency to crowd 
the fianges against the rail ; third, that the connec
tion should be so flexible that there should be no 
unnecessary friction at any time or difficulty in coup
ling on any practicable curve ; fourth. that the device 
should be capable of having its strength increased to 
meet future requirements of heavier motive power ; 
fifth, that it should be always operative ; sixth, that 
there should be as great a uniformity as -there was 
in . the link and pin. 

Mr. J. B.  Thomas now comes to the fore with a 
paper presented at the St. Louis Railway Club, in 
which he further discusses the interesting question 
first opened by Mr. Leeds. The increase of break-in
twos and in the wear of truck-wheel flanges, together 
with the need of improvements in draft-rigging, have 
shown that the present coupler may be considered the 
direct cause of many accidents. In every serap-heap 
in th e railway yards many couplers may be seen. the 
shanks of which are broken anywhere from two to 
eight inches back from the shoulder. From templates 
constructed according to the strict Master Car Build
ers' rules it is found that the greatest angle obtain
able by two cars in rounding a curve without imping
ing against the side is 10 degrees. When a greater 
angle than this is obtained the side motion of the car 
may produce lateral pressures of froin 3,000 to 57.000 
pounds on ' the couplers. 

In order to determine the relative positions of two 
freight cars standing on one of the curves found in 
the freight yards at St. Louis. Mr. Thomas made an 
interesting investigation. Of seven sets of intersect
ing lines of as many pairs of cars, the least angle 
produced by any two of these lines was 18 degrees. 
The greatest angle recorded was 28 degrees. None 
of the cars was over 35 feet long. Any two 40-foot 
cars would have increased the angle on any of these 
curves 4 degrees. 

In the face of these facts Mr. Thomas believes that 
a radical departure must be made from the style and 
dimensions of the couplers now in general use. Their 
continuation means worn rails, split draft-timbers, 
damaged carrier-irons, worn wheel-flanges, increased 
tractive resistance to trains, and an increased num
ber of break-in-twos. 

Mr. Thomas has himself invented a coupler for the 
purpose of avoiding many of the evils which have 
been cited. He knows that he has not a perfect 
coupler ; but, it possesses certain essentials. nothing 
short of which will satisfy the demands of the present 
and the future. Since these essentials may be of some 
interest to prospective inventors of car-couplers we 
give them for what they are worth. The essentials 
are : First, that the coupler will couple on any prac
ticable curve known in railway construction, regard
less of any difference in the cars to be coupled ; sec
ond,  by yielding to the varying motion of the cars 
in rounding a curve, the coupler avoids that terrible 
strain which cuts away the flanges of wheels, destroys 
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the draft-timbers, and injures the car ; third, the 
coupler is always operative ; fourth, it confines the 
natural wear to certain small parts whose total weight 
is about 30 pounds. besides which, these parts being 
relieved from excessive strain by the drawhead' s  
flexibility will wear only about one-fourth as  rapidly 
as will the corresponding part of the coupler now in 
use. 

• • • • 
DEVICES CURIOUS AND INTERESTING. 

BOTTLE-HoLDER.-A detachable bottle-holder is an 
appliance which will commend itself to any house-

wife who knows how diffi
cult it is to grasp the stout 
glass bottles in which milk 
is sold in our large cities. 
The iniproved h o i  d e r 
which · we have shown con
sists of a piece of wire, 
bent to form a closed and 
an open loop. The closed 
loop embraces the body of 
the glass bottle, and the 
open loop the neck. The 
open loop is  made to hug 
the neck of the bottle by 
means of a clasp embrac
ing that part of the holder 

MILK-BOTTLE HOLDER. which is to be grasped by 
the hand. The. clasp is  

slipped downwardly on the handle-part in order to  
release the neck portion of the device and to permit 
the holder to be removed.  Mr. Wilfred H. Goddard, 
of Chelsea, Mass., i s  the inventor of the holder. 

K E Y-K E E P E R.-The 
burglar who tries to 
pick the lock, the key 
of which is held in the 
manner shown in our 
illustration, will prob
ably be disappointed. 
His efforts would be 
very effectually frus
trated by a key-keeper 
consisting of a pair of 
vertical arms having 
extensions which fit 
within the ring of the 
key, so that it is prac
tically impossible t o  
turn the key from the 
outside. The key-keep
er is the invention of 
Albert B. Lang, of St. 
Louis, Mo. The inven
tion is obviously a sim
ple and efficient ap-
pliance. 

A KEY -KEEPER. 

HILL-CLIMBING SHoE.-A form of shoe which is 
rather peculiar is the invention of John E.  Fenno. 
of Hoisington, Kan. Mr. Fenno' s  shoe is designed par-

HILL-CLIMBING ATTACHMENT 

FOR SHOES. 

ticularly to fa
cilitate walk
ing when as
cending hills. 
The invention 
comp r ;  s e s a 
v e r t ically-ex
tensible heel
p o  r t i o n ar
ranged to ele
vate the heel so 
that the sole of 
the foot will be 
in a horizontal 
position in ad
vancing uphill. 
The inventor 
believes that 
h i  l I·c  lim9ing, 

by means of his invention, will be a far easier matter 
than formerly, since a more erect and comfortable 
attitude will be preserved with less fatigue. 

lVfARsn-SlIOE.-A Canadian inventor, Mr. Albert 
Drouillard, of Windsor. Ontario, has invented another 
peculiar shoe. which is to be used by hunters in pursuit 
of game over swampy ground. The shoe consists of 
a flexible disk formed with 
a rigid rim which prevents 
slipping. Straps secure 
the sole of the boot to the 
disk. Furthermore, an air 
pipe communicates with 
the under side of the disk 
with the heel. The body 
of the disk acts as a flex
ible diaphragm, and its 
action in lifting up the 
heel is similar to that of 
a diaphragm-pump. Air is 

MARSH·SHOE 

sncked in through the- pipe and conducted beneath 
the disk to permit the ready withdrawal of the marsh-
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shoe. The inventor claims that a hunter may step 
into deep, miry ground up to his knees, and that the 
air will still be drawn in, so that extrication will be 
a matter of no difficulty. 

. ' . . . 
A lU.ethod of RepairIng Burnt-Out Incalldescent 

Eledrlc L alDps. 

It is  a well-known fact that the filament of an incan
descent bulb is partially volatilized by the electric cur
rent. The particles of carbon volatilized cling to the 
inne� surface of the bulb and thus prevent, to a cer, 
tain extent, the transmission of light through the 
glass. Moreover, the resi stance of the filament is 
very considerably increased, and the light efficiency 
of the lamp correspondingly decreased. Many attempts 
have been made to use the bulbs of these burnt-out 
lamps over again ; and in many instances the inventors 
have suggested the withdrawal of the old filament. 
Obviously, this is  a costly process and more difficult 
than the manufacture of the original lamp. 

An English inventor, Mr. Ferdinand Fanta, of Lon
don, contrary to the general belief; holds that the 
entire body of the filament does not volatilize and lose 
its lighting efficiency, but deems it more probable that 
the core of the body of the filament, after having been 
in use for several hundred hours, is often in a better 
condition than when originally inserted in the lamp. 
This he accounts for by the fact that the original 
carbonizing process which the filament must undergo 
before its insertion in the bulb, is performed too 
rapidly, and that the process known as "reinforCing" 
or "fiashing" of the filament i s carried out under 
unsatisfactory conditions. In most instances, accord
i n g  to Mr. Fanta, these conditions are entirely at 
variance with those under ' which the filament is used 
in actual practice. The result is that, when the fila
ment is used in a more or less perfect vacuum, the 
a tmospheric air still retained or imprisoned in the 
pores of the filament becomes available for combus
tion, so that the outer coating of the carbon of the 
filament slowly combines with the air. The carbon 
monoxide vapors thus formed are condensed on 
the inner surface of the glass bulb, which acts 
as a condenser. In order to restore its lighting 
efficiency to an electric incandescent lamp which 
has reached this stage, the inventor considers it first 
indispensable to free the bulb of its carbon deposit, 
and to redeposit the carbon on the partly-burned or 
spent filament. 

In order to carry out these ends, Mr. Fanta first of 
all removes or cuts away the small protruding point 
of glass formed on the bulb after it has been her
metically sealed. In place of the point, a small glass 
tube some four or six inches long is  fixed to the glass. 
The bulb is then heated interiorly, preferably by a 
fiame applied successively over the surface, to burn 
the carbon deposit on the inner glass surface. This 
operation is facilitated and rendered practicable at tem
peratures not injurious to the integrity of the glass 
and to the preservation of the capping of the filament, 
by causing previously heated air to circulate freely 
in the bulb while the gases resulting from combustion 
are simultaneously drawn off by means of a pump. 
After a short period of application of . this cleansing 
process, the glass of the bulb appears quite clear and 
free from carbon. The bulb is  now ready for the 
process of depositing carbon on the filament. For 
this purpose, having created as  perfect a vacuum 
as possible in the bulb, the inventor introduces, 
by mechanical circulation under controllable .pres
sure, a gaseous hydrocarbon ( purified coal-gas ) with 
an admixture of a certain quantity of free at
mospheric air, the proportion and percentage of 
which varies in accordance with the voltage and the 
candle .power of the filament, and with the conditions 
of the vacuum in the lamp to be treated.  An electric 
current is  now passed through the filament. Carbon 
deposits on the filament ; and obviously the resi stance 
diminishes while the candle power increases. Since 
the object is to restore the carbon filament to its 
original smaller resistance and higher candle power, 
the operation is  begun with a variable resistance in
se.rted in the main regenerating circuit. Gradually 
this resistance is  increased simultaneously with the 
passage of the carbon on the filament to compensate 
for the increasing section and to reduce the resistance 
of the filament. A photometer is used to standardize 
the light. When the voltage and candle power have 
reached the desired point, the operation is  stopped. 
The bulb' is  now exhausted and sealed in the u sual 
�ell:known manner. 

Mr. Fanta has found that the proportion of atmos
pheric air and the gaseous mixture should vary from 
3 to 10 per cent, according to the nature or condition 
of the filament to be "fiashed," the percentage of either 
being smaller for filaments of low candle power than 
for filaments of high candle power. With a burned 
filament of irregular cross-section and in poor condi
tion, the percentage of air must be kept at the lowest 
value until the filament has been reinforced at its 
weakest parts. Not until then can the percentage of 
air be increased. 

J , itu tif tc !mtri,au. � Legal Notes. � 
Recent Patent and Trade Mark Decl_lons. 

Justice Colt, of the United States Circuit Court of 
Appeals for the First Circuit, recently handed down 
a decision in the matter of Swain vs. the Holyoke 
Machine Company, in which public sale or use prior 
to the application for a patent is discussed at some 
length. Asa M. Swain, the complainant, filed an appli·  
cation on January 10,  1881, for a turbine water-wheel, 
the patent on which was issued fourteen years later, 
on March 12. The court below dismissed the bill on 
the ground that there had been an unrestricted sale 
of the machine embodied in the first three claims, more 
than two years prior to the application. The fact that 
the machine had been thus sold was clearly brought out 
before the Circuit Court. To overcome . the bar of the 
statute, the complainant sought to prove that the sale 
was for the purpose of experiment only, and that the 
first machine used pu blicly was incomplete. 

The court, howev'er, found that the machine alleged 
to be incomplete contained the invention in its finished 
form , and that the inventor could not relieve himself 
from the consequences by showing that it was installed 
with slight imperfections. The court was clearly of

. 
the opinion that the inventor intended to sell, and did 
sell, with a full knowledge and understanding of his 
invention, a machine that embodied his whole inven
tion, and that the date at which this machine was sold 
was two years prior to the time at which his applica
tion for his patent was filed. In the light of these 
circumstances the court found that the machine was 
not merely an experimental device, and that the patent 
granted to Swain was invalid .  The fact that the in
ventor had failed to test the efficiency of his machine 
or conducted any tests after it was .put in use indicated 
that no experiments had been made. 

A case of equal interest to inventors was decided in 
the Ninth Circuit. of the Circuit Court of Appeals, 
Justice Gilbert delivering the opinion of the Court. The 
appeal in this case ( Johnston vs. Woodbury ) was taken 
from the. final decree of the Circuit Court, dismissing 
the appellant's bi ll in a suit brought for infringement 
of the first two claims of a patent on an ore con
centrator. The invention was an ore concentrator, the 
novel feature of which was claimed to be an endless 
belt of canvas or of rubber, having integral raised 
edges traveling longitudinally over two drums and at 
the same time having a lateral shaking motion. Finely 
crushed sulphurets mixed with water to form a thin 
pulp are fed to the surface of the belt. It is the pur
pose of the lateral motion combined with the longi
tudinal movement to separate the sand from the sul
phurets and to cause the sand to travel downwardly 
and pass over the tail end of the belt, while the sul
phurets are carried up and over the head of the belt 
into a tank. It was established on trial that to accom
plish this result the pulp must be evenly distributed 
over the surface of the belt. The defense principally 
relied upon, and sustained by the Circuit Court, was 
that the appellant's patent lacked invention, in view 
of a prior patent, in which a construction was described 
that could be made to operate as the appellant's inven
tion, although there was nothing to indicate that the 
patentee contemplated such operation. It appeared 
from the evidence that those who used the patented 
invention modified it to secure the result of the ap
pellant's invention, for which reason it was held that 
the appellant could not be regarded as the first in
ventor. Although the persons who used the prior 
device did not place the supports of their belt-frame 
at the precise angle preferred by the appellant, and 
while they did not contemplate or specifically desire 
to obtain an oscillatory motion of the belt, nevertheless 
they obtained such a movement, and what they did, 
the court held, must be regarded a s  an anticip!1tion of 
the appellant's invention. The decision emphasizes one 
of the most important principles in American patent 
law-a principle by which it is held that the inventor 
of a species is the inventor of the entire class to which 
that species belongs, although he may be unaware of 
the actual extent of the applicability of his invention. 

The proprietors of Pears' soap, Messrs A. & F. Pears, 
!..td. ,  sued the George S. Pears Soap Company, to re
strain them from using the word "Pears." Justice Hook 
in the United States Circuit Court for the Western 
Division of the Western District of Missouri, granted 
a t�mporary injunction to stop the business of the 
defendants. The temporary injunction has since been 
made permanent by Judge Philips, of the same court. 

In his oral opinion, Judge Haolj: reviews the history 
of the makers of the original PearS' soap and finds 
that they have spent large sums in advertising their 
product, and that there lIas been a continuous and 
consistent "ffort to make the name "Fears" a most 
prominent feature in the system of advertising. The 
court admitted that the name Pears was not a lawful 
subject of a trade-mark, technically considered ; but it 
was undoubtedly true that, when a name had acquired 
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a secondary signification, so that its use by another 
would amount to a fraud upon the public and 
upon those properly entitled to the name, steps should 
be taken to prevent the fraudulent use of the name. 

It seems that in 1898 a corporation which styled 
itself the "George S .  Pears Soap Company" was organ
ized under the laws of the State of Missouri. One of 
the incorporators was a barber, George S.  Pears by 
name, who seems to have been the leading spirit of 
the company. As a prerequisite to lawful incorpora
tion the laws of Missouri require a payment of a certain 
percentage of the authorized capital. Although the 
incorporators certified to such payment, nothing what
ever was paid by the stockholders into the treasury 
beyond the actual fees and expenses of preparing the 
documents relating to the incorporation. Pears in
sisted that his name should be given to the corporation. 
He testified that a certain unnamed friend had given 
him formulre for the manufacture of soaps. 

It appeared from the testimony of persons . conl}.ected 
with a well-known soap manufacturing company of 
Kanl1as City that it had furnished the George S .  Pears 
Compa.ny with unstamped bars of glycerine soap, and 
t.hat these soaps were not made according to .  any for
mulre furnished by George S.  Pears or any one else 
connected with him. It seems that after these soaps 
had been purchased in Kansas City they were cut 
and pressed by the George S.  Pears Company intq. oval 
shapes similar to the English soaps, and then wr�pped 
and boxed for the trade. In the stamping of the soap, 
and upon the ",rappers and the boxes the word "Pears" 
was made a prominent feature. The complainant and 
its a ncestors had sold scented and unscented glycerine 
soaps. The defendant placed upon the market si�ilar 
soaps. 

Although the Court admitted that there were differ
ences in the marking and dressing of the soaps of the 
two companies, yet it was thought that the method 
pursued by retail druggists in handling and eXPQsing 
soaps for sale would lead an unsuspecting purchaser 
to mistake the English soap for the other. Indeed, 
testimony showed that such was the case. 

After having carefully examined the proofs the Court 
was convinced that "the very organization of the 
George S. Pears Company was conceived with a fraudu
lent and unlawful purpose, and that the design of the 
persons connected therewith . was to trade upon the 
name, fame and repJItation of the complainant. 
'fhe differences in the soaps of the two companies and 
the dressing marks and boxes are not sufficient to pre
vent any imposition upon the public or an invasion of 
complainant's rights. The use of the word 'Pears' in 
designating the defendant's soap is alone sufficient 

. to deceive the ordinary customer." 
The decision is  entirely in line with that rendered 

in the Rogers Silver Plate case and similar causes. 

On October 30 last the Circuit Court of Appeals for 
the Second Circuit handed down a decision reversing 
the decree of the Circuit Court in the case of BrickeV 
et al. against the Mayor, etc., of the city of New 
York. Few patented devices have been the subject 
of more legal decisions than this feed-water heater. 
When Judge Coxe, on June 7 ,  1900, rendered a decision 
awarding the complainants $951,070 everyone heaved 
a sigh of relief. It was hoped that the Brickell matter 
had finally been disposed of. This suit was com
menced over thirty years ago to recover damages and 
profits for the use by the city of New York on its 
steam fire engines of a ·  feed-water heater covered by 
Letters Patent No. 81,132, granted August 18, 1868,  to 
William A. Brickell.  'l'he judgment is  now set aside 
for errors in determining the amount of profits for 
which the city was 

'
liable, and a new acc.ounting is 

ordered. Judge Wallace, who wrote the opinion of 
the Circuit Court of Appeals, holds that while the 
patent is valid, . its scope must be very much limited ; 
and in view of these limitations it may be considered 
doubtful whether the complainant will ever obtain a 
substantial recovery against the city. The Brickell 
feed-water heater, strange to say, is not the only 
device which the Fire Department of New York 
has been charged with using unlawfully. The 
Knibbs' valve, for which judgment against New 
York city was handed down a few months ago 
for a sum of nearly a million dollars, has also been 
used by our Fire Department without being properly 
entitled to such use, if  the plaintiffs are to be believed; 
Both of these cases have dragged along year after year. 
The Brick.ell case has been exhaustively discussed in 
the SCIENTIFIC AMERICAN for June 10, 1899. 
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RECENTLY PATENTED INVENTIONS. 

lU:echanlcal Marine Co ntrivance •• 
PROPELLER.-JOHN BARNETT, Hotel Irvine, 

Chicago, III .  This new form of propeller
wheel is  designed to secure the more efficient 
propulsion of the vessel and is to be used In 
a series so arranged that the discharge of 
water from one propeller does not Interfere 
with the ell'ectlve action of the next pro
peller in the rear. Each propeller-wheel com
prises a shaft having a rigidly-attached disk 
provided with spiral blades winding around 
the shaft. These blades have a free outward 
discharge away from the disk. 

E ngineering ImprovelDent •• 
ENGINE-VALVE.-CHARLE S G .  HOLMBERG, 

Woonsocket, So. Dak. The admission and ex
haust of steam to and from the engine-cylin
der are properly controlled and the desired cut
oll' is obtained by means of a valve, comprising 
a main portion and an auxiliary portion, the 
one controlled from the other. The auxiliary 
portion has cut-oll' flanges each provided with 
a port adapted to register alternately with 
ports In the valve-chest. A cut-out portion 
or ' cavity permits the passage of the exhaust. 

Lock •• 
LOCK.-JASPER H. WILSON, Rockwood, Tenn. 

The invention provides ' a bag-fastening lock, 
and particularly a lock designed to secure the 
mouth of a mail-bag. The essential features 
of the constrnction are a case slotted in Its 
side to receive an apertnred tip-plate on the 
mail-bag strap ; the case being securable on 
tile mail-bag ; a staple in the case, and a 
rockable latch bar. A hook member on the 
latch-bar is arranged to pass through the tip
plate, and then through the staple. To rock 
the latch-bar away from the tip-plate and 
staple, a spring, is employed. A device Is pro
vided for retaining the latch-bar in engage
ment with the tip-plate and staple. The hook 
member of the latch-bar is released from the 
tip-plate and staple by means of a: key. The 
invention provides a lock which is simple and 
efficient. 

COMBINATION-PADLOCK.-THOMAS W. 
HART, Ebenezer, S .  C.  The inventor has de
vised a simple and practical combination pad
lock of small cost, which is easily operated, 
is not liable to get out of order, and cannot 
be opened by anyone ignorant of the combina
tion. The shank of the keeper Is locked in 
the case by transverse sliding bars, the oppo
site ends of which project outside of the case. 
The Invention is intended for use as a stop
lock, door-lock, or any other form of lock for 
which it may be applIcable. One of the fea
tures of the construction is the tumblers which 
are provided at both ends with heads limiting 
their movement. Thus the necessity of provid
ing any separate means for holding the tumb
biers In the ca:se is avoided. 

Railway Cont rivance •• 
RAI I,WAY S Y STEM.-JOHN W. JENKINS, 

124 Front Street, New York city. The purpose 
of this Invention Is so to improve a railway sys
tem that passengers can enter and leave a car 
w ithout stopping the movement of the train. 
To this end a number of riders or saddle cars 
are employed, which are successively taken up 
and dropped from the moving train, and 
through the medium of which passengers can 
enter or leave the car without interrupting 
the movement of the train. 

Vehicle Acces.orle •• 
WHEEL.-CHARLES RENARD, 33 Rue Cam

bon, Paris, France. The inventor has de
vised an Improved wheel-felly provided with a 
detachable rim. The Invention Is to be used 
in connection with the fellies of vehic le-wheels 
having pneumatic tires. The Invention is 
principally characterized by the combination 
with circular channels formed in the pulley 
of one, two, or more wires arranged in such 
a manner as to permit one of the edges of the 
felly to be withdrawn for the purpose of de
taching the tire. 

MUD-GUARD FOR B I CYCLES.-SPENCER 
MILLER, Rochester, N .  Y. The object of the 
Invention Is to provide an attachable mud
guard for a bicycle, which is adapted for rock
Ing adjustment so as to hold the guard se
curely In lowered position for service, or In 
an elevated position when not needed. 

ELASTIC TIRE.-WILLIAM F. W I LLIAMS, 17 
and 18 Great Pulteney Street, Golden Square, 
London, Eng. The Invention relates to the 
manufacture of elastic tires of the solid or 
cushion type. With the object of preventing 
lengthening or tearing of the tires of motor
car driving-wheels, Mr. Williams embeds in the 
thickness of the tire, cords or strands which 
are knotted at frequent intervals, so as to 
obtain a number of reinforcing points of abut
ment or resistance to ten,slonal strain . The 
cords extend around the tire In the circum
ferential direction of the wheel,  and In one 
layer or in several separate layers located par
ticularly toward tb,e trea:d of the tire. To 
tpese cords, branch cords, also knotted at in
tervals, �re attached, the branch cords diverg
Ing herringbone or V wise, so as to reinforce 
the l8aln spalls. 

VEHICLE-SPINDLE. � JOSEPH DARLING; 
Chicora, Po.. Mr. Parllng has Invented a de
vice for securing nuts upon the outer ends of 
spindles of vehicle-axles whereby the nuts are 
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prevented from accidentally turning olr and 
from being turned too tightly upon the spindle. 
The nuts, moreover, can be secured in any de
sired adjustment upon the spindle. 

lUI.cellaneon .  Invention •• 
BUCKSA W.-CHARLES T. REDFIELD, Glen

haven, N. Y. The present invention, an im
provement upon a similar device patented by 
Mr. Redfield, relates to the means for connect
ing the continuous brace-bar, which overlies the 
arch bar, with the end-bars of the saw-frame. 
The connection of the brace-bar with the end
bars is fac ilitated, and adjustment at such 
point Is permitted, so as to aid in tightening 
the frame in taking up any slack that may 
occur. 

VETERINARY I NSTRUMENT. - ABRAHAM 
VAN ROEKEL, Sioux Center, Iowa. The inven
tion comprises a number of peculiarly-arranged 
finger-like rods adapted to be introduced into 
the vagina of an animal and to lie around the 
muzzle of the fetus. One of these rods carries 
a prong having a l imited movement, and a cord 
is passed around the ends of the rods, so that 
when the muzzle of the fetus is properly in
c losed by drawing on the cord the rods are 
engaged firmly therewith and the prong Is 
caused to enter the skin of the fetus. These 
fi rmly grasped, the fetus can be readily drawn 
out of the vagina a:s the animal labors. 

FISHING-REEL.-JAMES H .  SMITH, Salis
bury Mills, N .  Y. The prime object of the 
invention Is to provide a device which will 
give the fisherman a signal the instant that 
the hook has been taken by a fish. Combined 
with a frame Is a reel, a bell, and a sprlng
sustained clapper arranged to turn simultan

eously with the wheel.  The Instant the wheel 
proper is turned In either direction the clapper 
will sound the bell. 

EGG-POACHER.-PETER C.  QUAKENBUSH 
and CHARLES F. CARLSON, Pa:terson, N.  J .  The 
egg-poacher comprises a frame to which a cup 
Is secured. A movable bottom, consisting of 
sections hinged to the cup at opposite sides, Is 
provided with outward extensions. A slide 
is carried by the frame. Links, each having 
one end secured to the slide and the other end 
to the extension of a bottom section, complete 
the construc tion. The eggs when poached are 
readily freed of the adhering water and can 
be placed upon a dish or plate without the ne
cessity of lifting them out of the poacher w ith 
a spoon. 

CLEAN S I N G  FI LTER.-AuGUSTINE J. MAD
DEN, 1 8 7  Little Collins Street, Melbourne, Vic
toria, Australia. This Invention has been de
vised to provide an efficient high-class filter so 
constructed that a simple action of the person 
turning on or oll' the cap ( which takes the 
place of the ordina'ry draw-olr cock on a water 
pipe ) causes the filter automatic ally to cleanse 
a nd flush away the residue collected from time 
to time. 

REGI STER.-EuGENE B.  LOBACH, Denver, 
Colo. The register is arranged to control the 
admission of heated air into apartments.  The 
register has a face or body portion and a case 
secured to the rear. A gate is held in the 
case, the case having its edges extended at the 
rear of the face. The face or body has perfora
tions lying opposite the extended edges of the 
case. The perforations allow the free cir
culation of air and prevent heating the mar
gin of the face of the register. This avoids 
the necessity of providing other means for 
preventing the convection of heat to the walls 
of the building. 

GARMENT-FASTEN ER.-FANNY B. MATHEW
SON, Manhattan,  New YQrk city. This Inven
tion relates to improvements in garment-fast
eners of the hook-and-eye order. The object 
is to provide a fastener of simple construction 
that can be readily attached to a garment 
without the usual sewing. The device is pro
vided with a loop section a:nd a hook portion 
forming part of the loop section. The hook 
portion Is to be passed through the goods from 
the under side and then carried over and passed 
through the goods from the upper side and 
engaged with a plate. After thus engaging the 
hook with the plate, a tongue Is to be turned 
over the hook to prevent a movement of the 
loop section and disconnection of the parts. 

De81:nA. 
BOARD.-GEORGE BARRETT, Victoria, B. C., 

Can. The design provides a novel form of 
board which Is to be used as a covering or 
weather board on frame-houses. The leading 
feature consists of a body having an ogee curve 
on one face at one edge and a groove in its 
other face at Its opposite edge. 

BODY-BRACE .-PHILO B. SHELDON, Erie, 
Pa. The brace consists of vertically-extending 
strips laced together. To two of the strips 
shoulder-straps are fastened ; and from others 
a: waistband extends. Below the waistband 
Is a stomach-pad laced to certain of the strips. 

ABDOMINAL BANDAGE.-PHILO B. SHEL
DON, Erie, Pa. From the upper part of verti
cally-extending strips of equal length a wlllst
band projects, and below this blind at the 
front is a stomach-pail joined in strips by two 
pairs of straps, tile ,lower pair of which are 
fastened to the strips at tilelr lower ends and 
the upper pair of which are fastened to the 
strips near their upper ends. 

NOTE.-Copies of any of these patents will be 
furmshed by Munn & Co. for ten cents each. 

Pje� state the name of the patentee, title of 
the invention, and date of this paper. 
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For which Letters Patent of the 
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for the Week Ending 
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[See note at end of list about copies of these patents.] 

Acoustical apparatus diaphragm, Osten & 
Spalding . . . . . . . . . . . . . . . . . . .  ' . . . . . • . . . .  685,429 

AIr and gas engine, combinatIon, C.  A. An-
derson et al . . . . . . . . . . . . . . . . . . . . . . . . . .  685, 367 

Air brake coupling, J. E. Jaco . . . . . . . . . . . .  685,478 
Air cooling apparatus, T. Douglas . . . . . . . . . .  685,584 
Air, device for controlling tbe use of com-

pressed, M. C.  Wilkinson . . . . . . . . . . . . . .  685,704 
Amusement machine, coin actuated, A. 

�'orbes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685,592 
Angllng, welgbt or lead for use In, P. L. A. 

Decor . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685,263 
Animal trap, T.  Ainsworth . . . . . . . . . . . . . . . .  685,502 
Apiary, C.  O. Lett . . . • . . . . . . . . . . . . . . . . . . . .  685,337 
Armature winding system, T. J. Murpby . .  685,290 
Atomizer, llquld, H. H. Dikema . . . . . . . . . . . .  685,582 
Automatic wrencb, J. D. Tupper . . . . . . . . . . . .  685,389 
Automobile driving mecbanism, R. H. White 685,658 
Axle box, car, J. R. Fleming . . . . . . . . . . . . . .  685,446 
Axle box washer, J. W. Bryant . . . . . . . . . . . .  685,670 
Band forming apparatus, B. B. Hill . . . . . . . .  685,473 
Bands, forming endless, B. B. Hill . . . . . . . .  685,474 
Battery, G.  Heidel . . . . . . . . . . . . . . . . . . . . . . . •  685,278 
Bearing, centrifugal machine, Laldlow & 

Macfarlane . . . . . . . . . . . . . . . . . . . . . . . . . . .  685,686 
Bedstead, J. R. Jacobs . . • . . . . . . . . . . . . . . . .  685,448 
Bedstead, F. Scbneider . . . • . . . . . . . • • • . . . . . .  685,530 
Bicycle luggage carrier, T. Main . . . • . . . . . .  685,424 
Binder attachment, Clark & Davis . . . . . . . •  685,573 
Blast furnace S. W. Vaugben . . . . . . . • . . . . . .  685,499 
Block. See Lintel block. 
Boat, A. Scboenbut . . . . . . . . . . . • . . . . • . . . . . . .  685,648 
Boller lIue plug, R. Bettermann . . . . . . . . . . . 685,561 
Boller safety appliance, steam, J. H.  Bick-

ford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685,244 
BOilers, thermal storage apparatus for 

steam, D. Halpin . . . . . . . . . . . . . . . . . . . . . . 685,600 
Bolster, G. I. King . . . . . . . . . . . . . . . .  685,453, 685,454 
Bottle attacbment, J. C. Picken . . . . . . . . . . . .  685,527 
Bottle, non-refillable, B. Lev . . . . . . . . . . . . . . . .  685 , 619 
Bottle washing machine, Scbreiber & Mill . . 685, 351 
Brake slack adjuster, S. J. Johnson . .  685,377, 685,378 
Brakes, automatic slack adjusting means 

for, S .  J. Jobnson . . . . . . . . . . . . . . . . . . . .  685,380 
Brick truck, L. N. Legg . . . . . . . . . . . . . . . . . .  685,335 
Brick veneering apparatus, A. Ramsay . . . .  685,410 
Brine, desulfureting and settling raw salt, 

F. M. Ruscbhaupt . . . . . . . . . . . . . . . . . . . .  685,435 
Broiler, E. T. Naylor . . . . . . . . . . . . . . . . . . . . .  685,342 
Burner. See Gas burner. 
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Cable road, elevated, L. Clark . . . . . . . . . . .  . 

685,307 
685,360 
685,322 

Call circuit and apparatus for toll service, 
universal, A. S. Hibbard . . . . . . . . . . . . . .  685,40 t  

Can cntter, C. E. Storck . . . . . . . . . . . . . . . . . .  685,654 
Car awning, frelgbt, C, R. Doe . . . . . . . . . .  685,265 
Car body bolster, railway , G. S. Hastings . .  685,422 
Car door, S. J. Jobnson . . . . . . . . . . . .  685,376 685,379 
Car fender, A. M. Cupples . . . . . . . . . . . . . . . .  685,395 
Car fender, L. S. Kirker . . . . . . . . . . . . . . . . .  685, 61 6 
Car grain door, W. R. Browning . . . . 685,505, 685,506 
Car, hlgb side gondola, G. I .  King . .  685,451, 685,452 
Car releaSing device, Pblllips & Hodge . . . .  685,459 
Carbureter, Bole & Ruud . . . . . . . . . . . . . . . . . .  685,504 
Card case card retainer, H. J. Hunter . . . . . .  685,333 
Card holder, T.  Lamb . . . . . . . . . . . . . . . . . . . . . .  685,405 
Carpet fabric, Ingrain, H. Hardwick . . . . . . 685,602 
Cart attacbment, rUbblsb, E.  Hasey . . . . . . . .  685,681 
Case. See Hand case. 
Centrifugal machine, J. J. Berrigan, 

685,319, 685,558, 685,559 
Centrifugal macbine feeding device, J. J. 

cera:i�ri�a
n
re, ' '����'ia'c't���' '�i 'P�iYCh;���: 685,320 

ornamented glazed or Similar, G. von 
dem Borne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685,666 

Cbalr, G. A. Dutton . . . . . . . . . . . . . . . . . . . . . .  685,509 
Cbe<:k sales Slip, S .  Sboup . . . . . . . . . . . . . . . .  685,492 
Cbeese paste and making same, E. D. Bell 685,664 
Cbenllle fabric, woven, H. Hardwick . . . . . .  685,601 
Chlmlley base, J. King . . . . . . . . . . . . . . . . . . . .  685,615 
Chuck, H. A. Seymoure . . . . . . . . . . . . . . . . . .  685,696 
Cbuck, ball, Z. T. Furblsb . . . . . . . . . . . . . . . . 685,677 
Cigar container, A. Q. Walsh . . . . . . . . . . . . . .  685,542 
CllJar making macblne, J. W. von Pittler . .  685,415 
Clamping device, F. C. Billings . . . . . . . . . . . .  685,562 
Clipper, balr, D. J. Arcber . . . . . . . . . . . . . . . .  685,707 
Closet bowl, siphon, H. S. Maddock . . . . . . . .  685,621 
Closet bowl, wasbdown slpbon, H. S. Mad-

dock . .  . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . .  685,687 
Cloth cutting macblne, J. B. Gury . . . . . . . . .  685,329 
Clover buncber, A. Smith . . . . . . . . . . . . . . . . • .  685,355 
Clutch, J. R. Scott . . . . . . . . . . . . . . . . . . . . . . . .  685,353 
Clutcb, M. C. Johnson . . . . . . . . . . . . . . . . . . • . .  685,721 
Clutcb, friction, T. C. Menges . . . . . . . .  ; . . . . .  685,723 
Cock, H. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685,597 
Cock; safety gas, M. Jakobson . . . . . . . . . . . . . . 685,612 
Coffee pot, A. M.  Lawrence . . . . . . . . . . . . . . . . 685,456 
Coin controlled apparatus, W. F. M. Ricketts 685, 642 
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Conveyer, C. W. Hunt . . . . . . . . . . . . .  � . . . . . .  685,515 
Conveyer, marine, J. G. Delaney . . . . . . . . . ... 685,580 
Conveying apparatus, J. G.  Delaney . . . . . . . .  685,579 
Cooking and drying apparatus, L. S. Bur-

bank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685, 671 
Corn husking and shredding macblne con-

veyer, A. Rosentbal . . . . . . . . . . . . . . . . . .  685,298 
Coronet rolls, A. C.  Calkins . . . . . . . . . . . . . . • •  685,673 
Cotton picker spindle, A. Campbell . . . • . . . •  685,439 
Cultivator, B. G. Paschall . . . . . . . . . . . . • . . •  685,636 
Cutter. See Can Cutter. 
Cutter bar, A. F. Beman . . . . . . . . . . . . . . . . . •  685,557 
Cutting tool, F. D. Cbambers . . . . . . . . . . . . . • 685,572 
Cylinder wrencb, J. P. Jobnson . . . . . . . . . . . .  685,282 
Dampening macblne, R. P. Smltb . . . . . . . . . .  685,652 
Dental Implement, G. M. Williams . . . . . . • •  685,659 
Derrick, tramway, B. C. Rlblet . . . . . . . . . . . .  685,346 
Detector bar apparatus, W. T. Mead . . . . . •  685,339 
Digging machine, dltcb, C.  W. Bradsbaw . •  685,667 
Disk or coin holder, G. R. Perry . . . . . . . . . .  685,526 
Door cbeck, Stewart & Snyder . . . . . . . . . . . .  685,306 
Door ,check, E.  I. Blount . . . . . . . . . . . . . . . . . .  685,708 
Door, grain, J. Flesher . . . . . . . . . . . . . . . . . . . .  685,266 
Dowel connectldn, Ashby & Miller . . . . . . . .  685,555 
Draw bar, F. L. Granger . . . . . . . . . . . . . • • •  685,272 
Drawing Instrument, H. M. Lane . . . . . . . . . .  685,383 
Drilling macblne, J. W. Brown, Jr . . . . . . . .  685,668 
Drilling machine, automatic, G.  W. Cilley 685,713 
Drying apparatus, L. Atwood . . . . . . . . . . . . . .  685,243 
Drying apparatus, A. P. Mende . .  ' . . . . . . . . . .  685,287 
Dust guard, S. J. Johnson . . . . . . . . . . . . . . . .  685,382 
Dyeing macbine, J. H. Steadwell . . . . . . . . . .  685,699 
Dynamos on cars, mounting and driving, P. 

Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  685,516 
Electric brake" P. P. Crafts . . . . . . . .  685,393, 685,394 
Electric circuit swltcb, H. P. Davis . . . . . . •  685,507 
Electric cut out, A . .  J. Wurts . . . . . . . . . . . . .  685,549 
Electric furnace, O.  Frollch . . . . . . . . . . . . . . .  685,717 
Electric generating systems, apparatus for 

regulating, De Dion & Bouton . . . . . . . .  685,577 
Electric lighting, W. Nernst . . . . . . . . . . . . . •  685,724 
Electric lIgbtlng apparatus, W. Nernst . . . •  685,726 
Electric switch, J. W. Hearn . . . • . . . . . . . . . .  685,604 
Electric distribution system, N.  W. Storer 685,494 
Electrical Indicator, H. & F. W. Faltermayer 685,590 
Electricity meter, R. S .  Wblte . . . .  685,313, 685,314 
Electrolytic decompOSing apparatus, M. 

Haas . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  685,274 
Electromagnetic spoilS or coils, winding for, 

J. A. Heany . . . . . . . . . . . . . . . . . . . . . . . . . .  685,470 
.Elevated carrier conveyer, L. Clark . . . . . . . •  685,323 
,Elevator bolstlng mecbanlsm, electric, T; . W. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 685,326 
ljllevator spout; swiveled, C. E.  Smead . . . . . •  685,354 
Embroidering macblne counterbalancing de-

vice, J. A. Groebll . . . . . . . . . . . . . . • • . . . •  685,421 
Ettlery wbeel dresser, E. J. Brlsben . . . . . . . .  685,,09 
End gate, Wilde & Stewart . . . . . . . . . . . . . .  685,703 
Engine. Sep. Air and Gas Engine. 
&llg�:r;3r.,ul

.
a
.
t!�� . .  '?'??���!��' . .  �������I�: . �: 685,532 

Engines, air and gas mlxlnll and governing 
device for gas, lV. P. Flint . . . . . . . . . . . .  685,51 0 

Engines, sparking Igniter for explosive, A. 
,Krastin . . . . . . • . . . . . . . . . . . .  " . . . . . . . . . .  685,404 

Evaporator, D. B. Morison . . . . • • • • • • • •  ; . • •  685,482 
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Expansible frame, H. A. Seymoure . . . . . . . .  685,695 
Fabric. See €arpet Fabric, In.ole , Fabric, 

Chenille Fabric. 
Fan, electric, G. C. Hawkins . . . . . . . . . . • . . .  680,720 
Feed water beater, F. J. Manley . . . . . . . . . •  685,624 
Feed water heater and purifier, F. J. Manley 685,\125 
Feeder, automatic boller, H. J. Davis et al 685,576 
Feeder, boller, C. W. Hunt . . . . . . . . . . . . . . . •  685,280 
Feeder, boller, J.  A. Morse . . . . . . . . . . . . . . . .  685,408 
Feeding device, boller, J. H. Bnllard . . . . . .  685, [>68 
Fence and gate brace tightener, J. R. Wrlgbt 685,661 
Fence, foldable, W. Borrman . . . . . . . . . . . . . .  685,247 
Fence stays, machine for making steel wIre, 

J. Harris . . . . . . . . . . . . . . . . . . . . • • . . . . . . .  685,603 
Fifth Wheel, J. McLaughlin . . . . . . . . . . . . . • . .  685,629 
Files, sharpening worn out, F. Rowley . • • • • •  685,299 
Finger ring, F. R. Stalrord . . . . . . . . . . . . . • . •  685,653 
Fire box, C. W. Hunt . . . . . . . . . . . . . . . . . . . .  685,682 
Fire extinguisher, E.  B. Ellis . . . . . . . . . . . . . .  685,586 
Fire extlngnlshers, gage attacbment for com-

pressed air, R. B. Sigafoos . . . . . . . . . . . .  685,304 
Fireproof blind, W. R. Kinnear . . . .  685,480, 685,481 
Fish plate and rail chair, W. H. Hamilton 685,276 
Flush tank, C. N.  Marcellus . . . . . . . . . . . . . .  685,40jl 
Food preparation and making same, E.  D. 

Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . •  685,665 
Frame. See Expansion Frame. 
Freezing apparatus. C. W. Vollman . . . . . . . .  685,310 
Fuel saving compound, C. P. Harris . . . • . • • • 685,710 
Fumigating apparatus, H. H. Freedman . • • .  685,268 
Funnel holder, J.  R. & M. P. Holrman . . . •  685,607 
Furnace grate, Green & Gent . . . . . . . • . . • . . •  685, 7 1 8  
Furnace top, blast, S. W. Vaughen . . . . . . . .  685,498 
Furnace valve, regenerative, Williamson & 

Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685, 316 
Furnaces, subbeater for bot air,  J. Dellinger 685,581 
Gage. See Slide Gage. 
Gage, W. P. Moulton . . . . . • . . • . . . . . . . . . . . . •  685,690 
Game or puzzle, H. H. Qua . . . . . . . . . . . . . .  685,639 
Garment supporter, C.  J. Bugbee . . . • . . • . . . •  685,252 
Gas and air mixer, Stone & Stevens . . . • • .  685,414 
Gas and 011 separator, J. J.  Tonkin . • • . . • . .  685,497 
Gas burner, incandescent, J. Mallol . . • • • • • •  685,623 
Gas furnace, W. SwlndelI . . . . . . . . . . . . . . . . .  685,539 
Gas generating and burning meaDS, W. 

Glltscb . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . .  685,271 
Gas generator, acetylene, G. H.  Cook 

685,259, 685,260 
Gas generator, acetylene, Wblte & Harbaugh 685,545 
Gas holder tank, O.  Intoe . . . . . . . . . . . . . . . . .  685,683 
Gas sbut olr and regulator, automatic, A. C . .  

Eby . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . .  685,327 
Gate, J. R. Wright . . . . . . . . . . . . . . . . . . . . . . .  685,706 
Gear, compensating, F. C. Billings . . . . . . . .  685,321 
GearIng for transmission of power, wheel, 

G. S .  Baker . . . . . . . . . . . . . • . . . . . . . . . . . .  685,503 
Glass machine, J. Jackson . . . • . . • • . • . . . . . .  685,281 
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Gluing or pasting macblne, F. W. Brown . •  685,566 
Gold from refractory ores, extracting, R. 

McKnlgbt . . . . . . . . . . . . . . . . . . . . . . . . . • . .  685,691 
Grading macblne, road, T.  McDonald . . . . . .  685,384 
Gradometer, J. H. Bullard . . . . . . . . . .  : . . . . .  685,569 
Grain drying apparatns, P. Leroy et al . . . .  685,336 
Grain heater, J. Warrington . . . . . . . . . . . . . . . •  685,701 
Grain unloader and elevator, F. Jestrab . . . .  685,684 
Grate, J. F. Casey . . . . . . . . . . . . . . . . . . . . . . . .  685,444 
Gun barrel cboke attachment, J. C.  Broyles 685,669 
Hair retainer, Nowacke & Loesser . . • . . • . .  685,631 
Hame fastener, R. H. Waters . . . . . . . . . . . .  685,362 
Hammer and riveter, pneumatic, H.  H. 

Vaugban . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  685,359 
Hand case, J. A.  Combole . . . . . • . . • • . • • . . . .  685,574 
Hanger. See Sbafting Hanger. 
Harness, E.  R. Ross . . . . . . . . . . . . . . . . . . . . . .  685,434 
Harness pad, E.  & J. Veltung . . . . . . . . • . . . .  685,541 
Harvester, corn, H. H. Boenker . . . . . . . • . . .  "685,464 
Harvester, cotton, A Campbell . . .  685,440 to 685,443 
Harvester, onion, W. A. Schunich t. . . . . • • .  685,352 
Harvester, etc . ,  seat for, H. W. Avery . • . .  685,663 
Hat mourning band, Burt & Harris . . . . . . .  685,391 
Headllgbt, locomotive, J. S. Henderson . . . .  685,605 
Heating apparatus, IItting for steam, T. F. 

Dexter . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685,396 
Heating system, hot water, T.  C. Purves . .  685,734 
Hinge, A. L. Fuss . . . . . . . . . . . . . . . . . . . . . . . .  685,679 
Hlng� and door check, combined, J. Hugbes 685,403 
Hog scraping machine, J. W. Koblbepp . . • .  685,283 
Hoisting apparatus safety device,. J. W. Bo-

zartb . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • . .  685,249 
Hook and eye, S. A. Peckbam . . . . . . . . . . . •  685,637 
Hook. See Locking Hook. • Horse detacher, S. A. Haines . . . . . . . . . . . . .  685,375 
Horse driving from a distance, device for, 

H. Grass . . . . . . . . . . . . . . . . . . . . • . . • • . . . . .  685,598 
Hose supporter, B.  F. Orewller . . . . . . . . . . . .  685,293 
Ice sbavlng machine, F. H. Lippincott . . . .  685, 51 7 
Incubator, G. R. & M. O. Adams . . . . . . . . . .  685,550 
Incubator, L. P. Meister . . . . . . . . . . . . . . . • . .  685,688 
Incu ba tors or brooders, hot water 01' hot air 

beater for, M. M. Johnson . . . . . . . . . . . .  685,334 
Index for books, page, J. N. Colvin . . . . . . . .  685,257 
Insect catcblng macblne, O.  M. Maupin . . . .  685,285 
Insole fabric, woven, . W. McIlwain . . . . . . . .  685,524 
Insole making macblne, A. B. Fowler . . . .  685,373 
Insulators in place, screw driver for secur-

Ing, A. Henry . . . . . . . . . . . . . . . • . . . . . • . .  685,606 
Iron. See Sad Iron. 
Ironing table, J. H. Williams . . . . . . . . . . • • . .  685,705 
Joint. See Rail Joint. 
Journal box and lid, S .  J. Johnson . . . . . • . .  685,381 
Keyboard player, Bielefeldt & SlIwar. . . . . .  685,245 
Key-operating machines, automatic actu-

ating mecbanlsm for, D. , Mur.ay . . . . . . . .  685,127 
Kiln, J. W. Le Gore . . . . . . . . . . . . . . . .  ', . . .  685,618 
Knuckle, compensating emergency, J. J. 

O' Brien . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  685,632 
Lamp, W. N. Rose . . . . . . . . . . . . . . . . . . . . . . . . 685,297 
Lamp, N. Johnson . . . . . . . . . . . . . . . . . .  685;449, 681;,479 
Lamp, desk or table, A. J. Wurts . . . . . . . .  685,501 
Lamp, electric arc, J. A. Mosher . . . . . . . . . .  685,426 
Lamp, electric glow, W. Nernst . . 685,725 to 685,728 
Lamp glower, electrIc, W. Nernst, 

685,729, 685,732, 685,733 
Lam�e��r:�: . .  ��:����� . ��� . .  �I�.

C:���, . .  �: 685,730 
Lamp glowers, treating Nernst, M. W. 

Hanks . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  685, 512 
Lamp heaters, controlling system for elec· 

trlc, H.  N.  Potter . . . . . . . . . . . . . . . . . . .  685,186 
Lamp beating device, electric, H. N. Potter 685,528 
Lamps, ballast cut out for electriC, H. N. , Potter . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . .  685,487 
Lamps, ballast device for electric glower, . W. Nernst . . . . . . . . • . . . . . . . . . . . . . . . . . . .  685,731 
Lamps, contact key for sockets of electric In

candescent, G.  H. Proctor. . . . . . . . . . . .  685,295 
Lamps, beater cut out for electriC, H.  N.  

Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . •  685,488 
Land roller, A. O. Espe . . . . . . . . . . . . . . . . . . .  685,588 
Latcb, J. C.  Deggln . . . . . . . . . . . • . . . . . • . . . • . •  685, 578 
Latbe indicator, J. C. Miller . . . . . . . . . . . . . .  685,288 
Latbes, center steadying device for wood 

turning, O. D. Rbodes . . . . . . . . . • . . • . . .  685,692 
Lavatory or batb, G.  L. Woodwortb . . . . • • . .  685,660 
Leaf cutter. G.  S. Dollolr . . . . . . . . . . . . . . . .  685,676 
Leather, degreasing, W. W. Adams, Jr • . . .  685,552 
Leather degreasing apparatus, W. W. 

Adams, Jr . . . . . . . . . . . . . . . . . . . . . . . . . • • . .  685,551 
Lea tber stretching device, J. Caldwell 

685,254, 685,255 
Leatber stretching macblne clamp, J. Cald-

well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685,253 
Life preserver, G.  I.  de Irsa . . . . . . . . . . . . .  685,011 
Link, repair, �'.  G. Asbill . . . . . . . . . . . . . . . .  685,654 
Linoleum floor cloth, manufacture of, D. N. 

Melvin . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  685,1>20 
Linotype macblne, P. T.  Dodge . . . . . . . . . . . . 685,5�3 
Lintel block, H. W. Bell . . . . . . . . . . . . . . • . .  685,318 
Lock, F. W.  Mix . . . . . . . . • • • • . • . . . . . . . • . . . .  685,289 
Locking book, automatic, E.  L.  Weed . . . . . .  685,36:1 
Locomotive exbaust mecbanlsm, R. Harding 685,277 
Loom sbeddlng motion, E. Oldlleld . . . . . . . .  685,033 
Loom warp tension mechanism, V. E. Morse 685,521 
Magazine spring drill, Z. T. Furbish . . . . . .  685,678 
Magnetic device for use In alternating cur-

rent circuits, J. Pearson . . . . . . . . . . . . . .  685,4ZU 
Magneto electric generator, J. S. Mead . . . .  685,286 
Mail bag receiving and delivering device, G. 

S. Cromwell . . . . . . . . . . . . . . . . . . . . . . . . . .  685,324 
Match making machine, J. H. Stewart . . . .  685,413 
Measure, automatic liquid, L. B.  Haberly . .  685,399 
Mecbanlcal movement, C. 'A. Anderson et al 685,24\ 
Mecbanlcal movement, G. Goodllne . . . . . . . .  685,420 
Metal planing and sbaplng macblne, G.  

Rlcba rds . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  685,3·17 
Metal planing macblne, G. Rlcbards . . . . . .  685,34R 
Met�:I::o�l:::'b'�! t�a��'b��:���l

: . ����:� 685.508 
Milking stool and pall holder, combined, J. 

H. Beattie . . . . . • . . . . . . . . . . . . . . . . . . . . . .  685,41 9 
Mines, packing for drift, gallery, or other 

openings In, J. Muirhead . . . . . . . . . . . . . .  685,522 
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Mop holder. W. B. Hadley . . . . . . . . . . . . . . . . 685.275 
Motor. W. M. �'ulton . . . . . . . . . . . . . . . . . . . . . .  685.2&9 
Mowers, etc . ,  draft bracket for, J. W. Prid-

more . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685, 638 
Music leaf turner, Shunk & Davis . . . . . . . . . •  685,533 
Music leaf turning device, G. Culley . . . . . .  685,262 
Musical instrument self-playing attachment, 

A. E.  Whitehead . . . . . . . . . . . . . . . . . . . . . .  685.5.J6 
Musical instruments aud automatic music 

sheet therefor, pneumatic tracker for, 
R. A. Gaily . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685,270 

Neckwear fastener, W. H.  Hart, Jr . . . . . •  685, 51 3 
Needle holder. G. H. Wartman . . . . . . . . . . . .  685.361 
Nozzle for drinking fountains, W. H. Dewar 685,. ;7Q 
Nut lock. P. J. Moran . . . . . . . . . . . . . . . . . . . . 685,340 
Observation platform, G. Limbach . . . . . . . . • •  685,C.20 
Oil burner, coal, J.  G .  Maris . . . . . . . . . • • • • •  685,4�)7 
Oil or grease, apparatus for extracting, E. 

Printz . . . . . . . . . . . . . . . . . . . . • • . • • . . • . • •  685,529 
Packing box or package. F. W. Dye . . . . . . 685.325 
Packing fiange. G.  Huhn . . . . . . . . . • . • . . . . . . .  '685. 610 
Pancreas, obtainIng a preparation of the, W. 

Weber • . . . . . . • • . . •  , . . • • . . . . . . • . . . . . . .  685,543 
Paper feeding machine, W. Bridgewater . . . .  6&�.370 
Paper weight. S. H. Huston . . . . . . . . . . . . . .  685.4'16 
Peat, means for extracting roots and foreign 

matter from, Sims & Davis . . . . . . . . . . 685,651 
Peat. treating and drying, Sims & Davis . . . . 685.650 
Pegging machine anvil, I .  Frechette . . . . . . 685,398 
Pen. self filling fountain. R. Conklin . . . .  6S.�,258 
Photograph developing apparatus, S .  Quin· 

cey . . . . .  . . . . . . . . .  . . . .  . . . .  . . . . .  . . . . . . .  685, tHO 
Photographic printing apparatus. A. Pickard 685,.132 
Photography, apparatus for submarine, L. E. 

Walkins • • . . . . . . . . • . . . . . . . . . . . . . . . . . . .  '685,4n� 
Picture frame support, adjustable, F. Mc-

Intyre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685.458 
Piling. metallic sheet. G.  W. Jackson . . . .  685,..147 
Pipe coupling, automatic, J. E.  Forsyth . . . . 685,267 
Pipe lifter. Odette & Gosselin . . . . . . . . . . . .  685. 385 
Pipe or . rod carrier, T. G.  Stiles . . . . . . . . . .  685, :357 
Pipe union, G. H. Schamp . . . . . . . . . . . . . . . .  685, 694 
Pipe wrench, W. S. Tubbs . . . . . . . . . . . . . . . .  685, 655 
Plastic compounds, preparing, C.  Reisser . . . . S8..�.�!.?l 
Plow, H. A. Bean . . . . . . . . . . . . . . . . . . . . . . . . 68� I, olOG 
Pneumatic despatch tube apparatus, trans-

mitter for use in, J. T. Cowley . . . . . •  685,G74 
Pool table. Genter & Besch . . . . . . . . . . . . . .  6&5. 596 
Printing press punching attachment, A. O.  

Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685,400 
Printing surfaces, making, C. A.  O.  Rosell 

685.461, 685,432 
Propelling apparatus, boat, D. R. Sheen . . . .  685, 437 
Pulley, ribbed. Galloway & Whyman . . . . . .  685�680 

Top, B. B. Ward . . . . . . . . . . . . . . . . . . . . . . . . . 685,311 
Toy egg; Perkins & Irwin . . . . . . . . . . . . . . . . . . 685,345 
Tramways, automatic bucket loader for wire 

rope. B. C. Riblet . . . . . . . .
.. . . . . . . . . . . .  685,387 

Tramways, automatic dumping bucket for 
wire rope. B.  C.  Rlblet . . . . . . . . . . . . . . . . 685,388 

Trolley, electric railway, E. R. Coon . . . . . . . . 685,575 
Truck, mill, E. Whalley . . . . . . . . . . . . . . . . . .  685.702 
Trunk. J. Longshore. Jr . . . . . . . . . . . . . . . . . . . .  685.284 
Urine tester. E. A. Starz . . . . . . . . . . . . . . . . . .  685,538 
Valve, S. Warburton . . . . . . . . . . . . . . . . . . . . . .  685.438 
Valve gear. engine. C.  Robinson . . . . . . . . . . . . 685,490 
Valve, hydrauliC. Anawalt & Shalkowski . .  685.662 
Valve reseating machine. gate. F. L. Smith 685,697 
Valve. safety. J. J. Tonkin . . . . . . . . . . . . . . . .  685.496 
Vehicle brake, automatic, J. D. Boden . . . . . . 685.246 
Vehicle brake. road. Allen & Schumacher . .  685.240 
Vehicle steering device, self propelled. J. H. 

Bullard . . . . . .  . . . . .  . . . .  . . .  . . . . . . . . . . . .  684.570 
Vehicle steering mechanism. A. Thompson . .  685.540 
Vehicle wheel, C.  Miller . . . . . . . . . . . . . . . . . . . . 685.627 
Vehicle wheel and means for attaching rub· 

ber tires thereto. W. J. Kent . . . . . . . . . .  685.450 
Vehicles. tank filling device for steam pro-

pelled. W. B. Mason . . . . . . . . . . . . . . . . . .  685.626 
Vending machine, H.  S .  Mills . . . . . . . . . . . . 685,457 
Vessel, cargo, Fernez & Breuer . . . • . • . . . . . .  685,591 
Veterinary mouth speculum, E.  W. Cannon 685,710 
Vise, screw, C. Rauhe . . . . . . . . . . . . . . . . . . . .  685,386 
Wardrobe and bedstead, combined, Bowring 

& Barnhart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685,248 
Warp beam tension device. C. A. H. Reltsch 685.643 
Wash tub cover. stationary. G.  W. Everett 685.589 
Watch, stop, J. Parkinson . . . . . . . . . . . . • . . . . .  685,635 
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Water purifier. J. J. Rose . . . . . . . . . . . . . . . . 685,645 
Water raising . and distributing system. A. 

D.  Strong . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . .  685.495 
Weather strip, B.  M. Whiting . . . . . . . . . . . .  685.547 
Well drilling and operating apparatus, J. 

Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685.641 
Welt grooving and beveling machine, E. E. 

Winkley . . . . . . . . . . . .  . . . . .  . . . . . . . . .  . . .  685.365 
Wheel, J. M. Rankin . . . . . . . . . . . . . . . . . . . . 685.296 
Winding apparatus, yarn or thread, Ri'vett 

& Oldham . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685,433 
Windmill regulator, H.  L. Ferris . . . . . . . . . .  685.716 
Window, E. Bradshaw . . . . . . . . . . . . . . . . . . . .  685.466 
Window tightener and holder. H.  D. Trefry 685.309 
Wrench. J. W. Grubbs . . . . . . . . . . . . . . . . . . . .  685.273 
Wrench. F. T. Robinson . . . . . . . . . . . . . . . . . . . .  685.349 
Wrench. F. Weimar . . . . . . . . . . . . . . . . . . . . . . . .  685.544 
Wrench, F.  T. Verharen . . . . . . . . . . . • . . • • . . • •  685,656 

Butlntss and Ptrsonal Wants. 
READ THIS COLUMN OAREFULLY,-You 

wili find Inquiries for certain classes of articles 
numbered in consecutive order. If you manu
facture these goods write us at once Hnd we will 
send you the name and address of the party desir
ing the mformation. In everY f.'ase It is neces
sary to give the number of the Inquiry. 

nUNN &: CO. 
Marine Iron Workll. Chicago. Catalogue free. 
Inquh'y N o . 1 IJ ii lJ .-For a small gasollne englne Mi 

h. p. with governor. 

TURBTNES.-Leffel & Co. Springfield. OhiO, U. S. A. 

luquh'y No. 1 ii :i O.-For manufacturers of ·gaso· 
line engines with tube Ignition. 

.. U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 1 1J ;J ? -For manufacturers of paris of 
�asoline engines. 

WATER WHEELS. Alcott & Co. , Mt. Holly, N. J. 
Iuqulry No.· 1 ;J IJ S .�For manufacturers of machln. 

ery for makinll glass Insulators for telephone and tele
graph wires. 

Yankee Notions. Waterbury Button Co.� W aterb'y, Ct. 
I n q uh'y No. 1 1J 1J9.-For a ramie defibratlng mao 

chine. 

Gasohne Lamps and Systems. Tnrner Brass Works . 
Chicago. 

S
i:�:ulry N o .  1 IJ OO. -For manufaLoturers of electric 

.. Perfect aluminium ·solder. Amer. Hdw. Mfg. Co . .  
Ottawa, Ill." 

Iuq uiry No. ·. IJOl.-For parties to underiake the 
manufaoture of a. speoial automatic electric switch . 

Hoeing machine patent for sale. J. C. Hallmark, 
Geor2etowD, Tex. 

I n q uiry N o. 1IJ02.-For manufactnrers of fiag· 
poles. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co . . Box 13, Montpelier, Vt. . Pulp cylinder machine, H. Gaara . . . . . . . . . •  685, :J74 

Pulp, reclaiming, F. A. Franklin . . . . . . . . . •  685,50:-l 
Pulp washing machine, F. A. Franklin . . . .  68f ,591 
Pum p rod balance, A. A. Koch . . . . . . . . . . . .  685.617 

WI'ench. G. F. Sprague . . . . . . . . . . . . . . . . . . . .  685.698 
Wre
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t��: .:: 685,256 G�:::��Iti:r':.j,l:�03 .-For the mannfacturers of the 

Punch. ticket, W. E. Clow . . . . . . . . . . . . . . . .  685. 4'17 
Push button support, electric, H. F. Keil 685, GI l 
Rail joint. C. B. Mead . . . . .  ; . . . . . . . . . . . . . .  685,5 l1J 
Rail joint. Burger & Williams . . . . . . . . . . . .  685. C72 
Railway cattle guard. S.  A. Ruddell . . . . . . 685.093 
Railway crossing barriers, means for auto-
. matic operation of, H. Siegmann . . . • . .  685 ,al)� 
Railway, electric, Arno & Caramagna . . . . . . 685,242 
Railway, marine, J. L. Crandall . . . . . . • • • •  685, 714 
Railway rail fastening, metallic. J.  S. Mc· 

Awley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  685,52a 
Railway sleeper and chair, A. Anderson . • • •  685, 55:3 
Railway tie. composite. R. M. Chapman . . . . . 685.392 
Railway track cleaner or fianger, Martin · & 

Emerson · . : . . . . . . . . . . . . . . . . . . . . • . . . . • • .  685, 125 
Reclining . chair. Davis & Sturm . . . . . . . . . . 685.371 
Refrigerator, J. · G .  Ogden . . . . . . . . . . . . . • . .  685,;H3 
Refrigerator. R. Hirsh . . . . . . . . . . . . . . . . . . . 685.415 
Revolver. C. P. O ' Neill . . . . . . . . . . . . . . . . . . .  685.:l92 
Rheostat, T. S. Perkins . . . . . . . . . . . . . . . . . . . . 685,485 
Roasting furnace, E. B. Parnell . . . • • • . . . .  685,344 
Rolling mill. J.  Fawell . . . . . . . . . . . . . . . . . . . .  68;;.468 
Rotary engine, R. Sanderson . . . . . . . . . . . . • •  685,646 
Rotary explosive engine. C. A. Marrder . . . .  685.722 
Router, carpenter's,  A. F. Schade . . . . . . . . . .  685,4 1 1  
Rubbing and polishing machine. H.  P. Gale 685.328 
Rudder propeller. W. S.  Avard . . . . . . . . . . . . 685.368 
Sad iron. W. W. Lamb . . . . . . . . . . . . . . . . . . . .  685,423 
Sash balance, A. E. Hewitt . . . . . . . . . . . . . .  685, 331 
Sash lock, J. A. Hasenpfiug . . . . . . . . . . . . . .  685,469 
Sash lOCk. F. B. Townsend . . . . . . . . . . . . . . . . 685.700 
Saw, buck, Nicol & Lionberger . . . . . . . • . . . • . •  685,291 

DESIGNS. 
Clamp or fastener member. M. E. Phllllps . . 35.234 
Dish. W. C .  Muschenhelm . . . . . . . . . . . . . . . . . .  35.232 
Display fixture for suspenders, etc. , M. Jacobs 35,247 
Door check, S. L. S .  Stickle . . . . . . . . . . . . . . . .  35,240 
Garment supporter. F. G.  Dietz . . . . . . . . . . . . . . 35.235 
Hat holder. E. H. Stowell . . . . . . . . . . . . . . . . . . .  35,246 
Hinge member, D. W. Tower . . . . . . . . . . . . . . 35,238 
Hoe. F.' M. Solomon . . . . . . . . . . . . . . . . . . . . . . . .  35.242 
Knob, D. W. Tower . . . . . . . . . . . . . . . . . . . . . . . .  35.239 
Metal ware, branch arm for solid or plated, 

S. W. Babblt . . . . . . . . . . . . . . . . . . . . . . . . . .  35.241 
Mustache guard, for drinking vesselS, strain· 

er, W. H.  Snedeker . . . . . . . . . . . . . . . . . . . .  35.231 
Pavements, marginal protecting strip for, 

D. & A. A. Mullen . . . . . . . . . . . . . . . . . . . . 35,249 
Powder box cap and stopper, C .  W. Lunt . .  35, 233 
Rug, A. Petzold . . . . . . . . . . . . . . . . . . . .  35.250 to 35,252 
Scraper. mud, J. N.  Todd . . . . . . . . . .. . . . . . . . .  35,243 
Show case. portable. J. T. Robin . . . . . . . . . .  35,248 
Speculum blade blank, C.  J. Pilling . . . . . . . .  35,229 
Spoke holder. J. Jackson . . . . . . . . . . . . . . . . . .  35,244 
Spoons, forks, etc. , handle for, G .  L. Cro-

well, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85,230 
Tumblers. etc. , holder for, L. M. Hooper . • . .  35.245 
Vending machine case, W. D. Doremus . . . • . .  35. 237 
Weighing machine case, W. H. Pumphrey . . . . 35, 236 

TRADE MARKS. 

For Sheet Brass 8tamping and small Castings, writ 
Badger Brass Mfg. Co . •  Kenosha, Wis. 

Inquiry No. 1 ;1 04.-For partIes to make a small 
tool with aluminium handle. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co . • St. Louis, Mo. . 

I n qn i ry No. l A 6 3 .-For transfers for use in out
side advertising. 

For metal articles. any kind, made any shape, write 
us. M etal Stamping Company, Niagara Falls, N. Y. 

Iu q u i ry N o .  1 li Oti.-For manufacturers of uni que 
advertising novelties. 

Ten days' trial given on Daus' Tip Top Duplicator. 
Felix Daus Duplicat.or Co • • 5 Hanover St. , N. Y. city. 

I lI q u h'y N o .  I IJ O ? -For up·to·date novelties. 

FOR SALE.-O ne � h. p. dynamo. one � h. p. steam 
enlline. R. A. CrIhfield, 225 Third Street, Lillcoln, IlL 

Inquiry No.  1 liOS. -For parties to make a quilting 
frame. 

. 

Kester Electric Mf'g Co's, Self·fluxing SOlder saves 
labor, strong non·corroslve joints. wlthont acid. Chic' 
allo, Ill. 

L�t':-�:l�Kdrn�'d�gr0J!-.;��: the manufacturers of the 

Saw frame. buck. W. Smith . . . . . . . . . . . . . . 685,534 
Saw grinder adjusting attachment. W. A. 

Saw 
H

h
u
o�se;" :M: 'A: 'Eiil�ti: : : : : : : : : : : : : : : : : : : m:� 

Machine Work of every description. Jobbing and reo 
Boots and shoes, Frank G. Jones Shoe Co . . . .  37.242 prurmg. The Garvin MaChine Co., 149 Varlck, cor. Boot

�e:tt� ���e:' a�d
rt

L�ath:;nec'�m������: 37,241 Sprinp: 8ts., N. Y. Sawmill carriage gear, E. S .  Berry . . . . . • . .  685,560 
Saw set, double action, Roberts & Mara . . • .  685,644 
Scale, computing, H. J. Henrichson . . . . . • • .  685,330 
Scrap bundling press, C.  W. Bray . . . . . . . . . .  685.565 

Brushes, R. P. Martin . . . . . . . . • • . . • . . . . . . . • .  37. 262 I n q u i ry No. 1 IU' O . -For dealers In castings for Mi Chains. J. F. Sturdy ' s Sons . . . • . . . . . . . . . . . .  37.263 or !'4 h. p. gasoline enlline for a tandem bicycle. 

Scraper and grader. J. U. Sargent . . . . . . . . . .  685.350 
Scraper and grader, road, Walker & Osten 685,657 
Screw cutting tool. J. Dengler . . . . . . . . . . . .  685.264 
Sealing sheet metal cans, vacuum, E.  Nor� 

ton . , . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . .  . . .  685.428 
Separator. See Gas and Oil Separator. 
Shade fixture, adjustable window. F. Winne 685.366 
Shade roller. window. G. A. Berlinghof . . . . 685, 711 
Shafting hanger. A. Weed . . . . . . . . . . . . . . . . . . 685.312 
Shafting hanging and lining up Instrnment, 

R. Kinkead . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685,455 
Shank stiffener machine, Rich & Reed . . . . . .  685,489 
Sheet metal oval or circular frames, machine 

for making, H. A. Seymoure . .. . . . . . . . .  S8..I),531 
Shield or protector. R. M . .  J.  Mcliale . . . . . . 685.341 
Shingle die, Palmer & Downs . . . . . . . . . . . . . .  685,294 
Shoe horn. A. G.  Williams . . . . . . . . . . . . . . . .  685,548 
Sign, E.  L. ,  Nichols . . . . . . . . . . . . . . . . . . . . . . .  685, 630 
Sign, transposable or changeable, L. Buck-

stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685.251 
Signature gatherer, J. E. Smyth . . . . . . . . . . 685,535 
Silo door, A. Walrath . . . . . . . . . . . . . . . . . . . .  685,500 
Slide gage and try square, combined, Olson 

& Opland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685,634. 
Sling support and tripping device, E. ' W. 

Wiley, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Snap hook, breast yoke, A. R. Otterman . .  
Snap, whiffietree, H. H. Brown . . . . . . • . . . . •  
Soldering cans, etc. , J. McGinnis . . .. . . . . . .  . 

685.315 
685,525 
685,250 
685,483 

Sound recoroic6 and reproducing machine, 
Osten & Spalding . . . . . . . . . . . . . . . . . . . . . .  685.409 

Sound reproducing llPparatus, G. K. Cheney 685, 712 
Speed changing ·mechanism,. G.  A. Ensign . .  685,587 
Speed regulator, G. Lombardl . . . . . . . . . . . . . .  685. 518 
Spike groo .-lng machinery. L. Williams . . . .  685.416 
Spike grooving machine, L . .  Williams. . .  . . . .  685.417 
Spike making machine. O. Irwin . . . . . . . . . .  685.477 
Square, bevel, E.  C.  Duncan . . .  . . .  . . . . . . . . .  685,372 
Square, T. J. D. Barrie . . . . . . . . . . . . . . . . . .  685.369 
Stacker, pneumatic, G. W. Morris . . . . . . . . . .  685,628 
Stamp m ill guide, E. Major . . . . . . . . . . . . . .  685.622 
Stamp retailliny, devlce, R. F. Herold . . . . . . .  685.514 
Stell 'll boiler, H. L. Wilson . . . . . . . . . . . . . . . .  685.418 
Ste. m boiler and burner therefor, J. H. Bul· 

lard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  685,567 
Steam engine, C. C. Worthington . . . . . . . . . .  685.317 
Steam engine, R. H. Botts . . . . . . . . . . . . . . . .  685,563 
Stoek head. A. Hulsberg . . . . . . . . . . . . . . . . . .  685,332 
Stovt=. fuel receptacle, cooking, C.  D. Orcutt 685,484 
Straightening trough and delivery guide to 

cooling tables, P. Boyd . . . . . . . . . . . . . . .  685,465 
Strainer, A. Sidotl . . . . . . . . . . . . . . . . . . . . . . . .  685.302 
Street cleaning implement. A. M. Grey . . . .  685.599 
Stretcher for artists' use, S. S. Gardner . . . .  685,51 1 
Sugar, producing, S. Duffner . . . . . . . . . . . • . .  685,585 
Switch. See Electric Switch. 
Switchboard and fuse box, M. H. Johnson . . 685, 613 
Switch controlling device, G.  H. Hill . . . . . . 685.279 
Switch throwing device, F. P.  Frein . . . . . . . . 685, 595 
Synchronizer, automatic, J. Pearson . . . . . •  685,430 
Ta ble support, F. A. Milllkan . . . . . . . . . . . .  685.689 
Tabulating apparatus. H. Hollerith . . . . . . . .  685.608 
'ramp, mechanical, W. R. Crane . . . . . • . . . •  685,261 
'I'"I .. graph key. Shirley & Sklrrow . . . . . . . . .  685.301 
Tph'graph or other system. J. Burry . . . . . . . .  685.571 
· .... Iegraph, printing. J. E. Wrlght . . . . . . . . . .  685.396 
'rplf?phone power generator, E. Krahenbuhl 685,685 
Telephone system, secrecy, F. A. Cumings . . 685,715 
Thermo electric couple. Hermite & Cooper . .  685,471 
Thermo electric couples, manufacturing cop-

per sulfid rods for, Hermite & Cooper . .  685.472 
Thill coupling. E. P. Bowles . . . . . . . . . . . . . . 685.564 
Thill coupling and antlrattler. combined, G.  

L. Schermerhorn . . . . . . . . . . . . . . . . . . . . . .  685.412 
ThIll conpling, antl·rattllng, R. E. Sears . . 685,436 

Cigarettes. cigars. and smoking and chewing 
tobacco, Universal Tobacco Company 

87.246 to 87. 253 
Corsets, corset materials, and underwear, 

ladles' ,  D.  Kops . . . . . . . . . . . . . . . . . . . . . . . . . .  87, 237 
Crackers, or biscuit, and cakes, Columbus 

Blscnlt Company . . . . . . . . . . . . . . . . . . . . . . . .  37. 254 
Disinfectants, Societe Francaise de Desln, 

fectlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37.259 
Extracts, essences, on�, waters, powders, and 

soaps. toilet, A. Raynaud & Cie . 37,255 to 37.257 
FabriCS, certain named woven, Albany Felt 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37.234 
Feed cutt�r8, carriers, and land rollers, 

Farmers Mfg. Co . . . . . . . . . . . . . . . . . . . . . . 37.265 
Gloves. kid. F.  Schmidt & Co . . . . . . 37.238 to 87,240 
Grinding and polishing machinery, Diamond 

Machine Company . . . . . . . . . . . . . . . . . . . . . . 37.267 
Leather and leather goods, certain named, 

American Oak Leather Company . . . . . . . .  37,244 
Leather. certain named. Thomas G. Plant Co. 37.245 
Oil, lubricating, Signal Oll Company . . . . . •  37. 260 
Ointment, H. F. Tripp . . . . . . . . . . . . . . . . . . . . . . 37,258 
Paints or wall finLohes, cold water, Muralo 

Company . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  87. 261 
Soles and heels, cut, Baxter, Schenkelberger . 

& Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37,248 
Spool cotton or cotton thread, Societe Anony-

me Fllature et Fllterles Reunles . . . . . .  37.236 
Steel and steel blanks, forms, shapes, and 

parts. Crucible Steel Company of America 37,264 
Thread for sewing and for making lace. L. 

Jachlet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37, 235 
Vehicles, motors, and parts thereof, road, 

Ajax Motor Vehicle Company . . . . . . . . . . 37.266 

LABELS. 
" Bohemian, " for malt extract, Western Brew· 

ery Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,747 
"Bully, "  for cigars, American Lithograph 

Company . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 8,744 
"Cof-No-Mor, " for mediCine, I.  M. Adams . .  8, 755 
" Deliciously Stuffed Dates, " for stuffed dates, 

Reiss & Brady . . . ; . . . . . . . . . . . . . . . . . . . . . .  8,751 
"EI Falco ,"  for cigars, cIgarettes, and to

bacco, American West Indies Trading Co. 8,746 
"Hartford ' s  the Best Chewing Gum, " for 

chewing gum, Hartford Chemical Co . . . .  8.748 
"Laurel ,"  for canned goods, A. von Cotz-

hausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  8.752 
"Our Edna , "  for shoes, L. Franc & Son . . . . . .  8, 749 
"Peerless Pure Breakfast Cereal ,"  for a cereal 

food, P. Johnson & Co . . . . . . . . . . . . . . . . . .  8,753 
"Penny Pudding Tablets. . .  for pudding tab· 

lets, "  E. D. Basford . . . . . . . . . . . • . . . • . • . .  8,750 
" Qroll, " for a medical compound, C. F. 

Schneider . .  . . . .  . . . .  . . . .  . . . . .  . . . .  . • . . .  . .  8,756 
"Red Cross Salve, " for salve, Red Cross 

Salve Company . . . . . . . . . . . . . . . . . . . . . . . . . . 8,758 
"Sal·Nome , "  for an effervescent laxative salt, 

Nome Chemical Company . . . . . . . . . . . . . . . . 8. 757 
"Tar Heel Kidney Tea , "  for a mediCine, C. 

D. Higgins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 754 
"Vista Del Ray , "  for clgars, Schmidt & Co. 8,745 

PRINTS. 
" Autohav Shoe , "  for shoes, Smaltz-Goodwin 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  415 
"Our Edna, "  for sh(Ws, L. Franc & Son . . . . . . 414 
"PIttsburg Souvpnir Playing Cards, " .  for play-

ing cards, W. J. Gllmore & Co . . . . . . . . . . . . 413 
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Tiles, quarries, etc . ,  manufacture of, R. of any patent in the foregoing list, · or any patent 
Stanley . . . . . . . • . . . . . . . . . . . . . . . . .  , . . . . .  685.536 in print issued since 1863. will be furnished from 

Tire or other valve. G. H. F. Schrader . . . .  685.649 this olllce for 10 cents. provided the name anti 
Tire tightener, W. G. Williamson . . . . . . . .  685.864 number of the patent desired and the date be 
Tires. composition for mending punctures In given. Address Munn & Co. , 361 Broadway, New 

pneumatic, Scott & Nephew . . . . . . . . . . . .  685.491 York. . Tobacco pipe. G. Stark • • • • . . . • .  _ . . . • . . . . . .  685.537 CanadIan patents may now he ohtalned by the In· 
Tool, H. Sommerfeld . . . . . . . . . . . . . . . . . . . . . . 685,356 ventors for any of the Inventions named In the fore-
Prool. motive fiuld operated, Vaughan & John·. . I going list. For terms and fUrther pad.iculars 

SOli . . . . . . . . . . . , . . . . . . . . .  ; . . . . . . . . . . . . .  685.358 address Munn ,. Co., 361 Broadway, New York. 

Manufacturers of patent arilcles, stamping dies. 
tools, llght machinery. Quadrill" Manufacturing Com · 

pany, 18 South Canal Street, f!hlcago. 

Inquiry N o ,  1 ;l "1 .-For manufacturers of well cas· 
ings. 

DeslJlllers and builders of automatic and special 
machines of all kinds. Inventions perfected. 'l'he W. 
A. Wilson Machine Company, Rochester, N. Y. 

I n quiry N o .  1 1i ?!I.-For a machine for threshing, 
hulling and cleaning rice. 

The celebrated " Hornsby·Akroyd " Patent Safety on 
Engine is built by the De La Vergne Refrigeratinll Ma. 
chine Company. Foot of East 138th Street, New York. 

Inquiry N o .  1 1J ?3.-For bnck machinery for .mak· 
Ing pressed brick. 

To MANUFACTURERS AND INVENTORS.-Send partl. 
culars and illustrations of your manufactures and In. 
ventions to Calder & Goldwater, Sollcitors, Auckland, 
New Zealand. 

Iuquiry N o .  1 1J ?4. -For au amplifying telephone 
receiver. 

EVERYTHING ELECTRICAL.-Prices to surprise ama
teur and dealer. Best small motors and dynamos made. 
Four cents for catalogue. T. Binford Electric Works. 
Department H, 9M Washington Boulevard, Chicago. 

DESENISS & JACOBI, A. G., Hamburg, deep-well and 
pumping machinery manufacturers, are desirous to 
deal in mod'ern pneumatic pumping systems, either for 
representation or acquiring inventor's rights. Heinrich 
Eisler. Hamburg. sub. B 6545. 

MECHANICAL SUPERINTENDENT WANTED. - Fami· 

liar with the manufacture of firearms on a large scale, 
possesslDg' executive and mechanical ability. Address, 
stating age, experience and references, A. Box 2123 
General Post Olllce, New York. 

FOR SALE OR ON ROYALTY. - Patent No. 68.3,747 
Issued October 1 . 1901. A foot· warmer designed upon 
sanitary principles to relieve people sutfering from 
cold feet. Useful In h omes, hotels and hospitals. For 
specifications and full particulars address h'rank 
Gotsche, 416 Hoft'man .A venue, San li'ra�cisco, Cal. 

FOR SALE.- ·Three bias cutting machlues especially 
built and suitable for cutting velveteen's and other 
fabrics on the bias. Each machine cuts a 4 yard length 
at a stroke ; has self·sharpeninll knives and adjustable 
automatic feed ; Is perfectly balanced. requiring but 
little power to operate. All are in perfect condition ; 
equipped with fast and loose driving pulleys. feed 
tables. etc. Can be operated at the rate of from 45 to 60 
cuts per minute. Address . 

E. H. B .. Box 165, New York. 

FORTUNE IN RUBBER CULTURE.-Allriculturist enlll· 
neer owning valuable rubber lands. splendid situation, 
wants partner capltallst. Lonll experience preventlllll 
failure. No company squandering money. Compara
tively small Investment required. 

Write Martin. 54 W. 26th, N. Y. 
W ANTED.-A competent and energetic dranghtsman 

about 83 to 85 years, up In modem m ethod •• to take 
charl'e of small machine shop. Good p.ay to rlllht man. 
One familiar with bl138Chlug and dyelIIJI machinery pre· 
lerred. A ddres ••  givlnll full Information and wages ex· 
pected, D. D.; NIr. 82 Kent St., 'Solllervllle, Malls, 
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HINTS TO CORRESPONDENTS. 
Names and Addre.. must accompany all letters or 

no attentlOl. will be paid thereto. This I. for 
our information and not for publication. 

lteferenoes to former articles or answers should give 
date of paper and page or number of que.tion. 

Inquiries not answered In reasonable time should be 
repeated ; correspondents will bear In mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn . 

Bnyers wishing to purchase any article not adver· 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Speoial Written Information on matters of personal 
rather than general Interest cannot be expected 
without remuneration. 

Soienti:8.o American Supplements referred to may be 
had at the olllce. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerais sent for examination should he distinctly 
. marked or labeled. 

( 8420)  G. E. D. asks : Are the exciting 

balls of a wireless telegraph Instrument 1m· 
mersed or rubbed with vaseline or other 011 
In the best modern methods ? A. No. 2 .  Are 
choking coils used In the receivers of the In· 
struments ? A. No. 3 .  What would the height 
of the wires have to be for telegraphing the 
distance from one and one·half to two miles ? 
A. We think from 20 to 30 feet will answer. · 
4. Is It practicable to use the Instruments ill 
a city with large buildings ? A. Yes. 

( 8421)  J. F. K. writes : In answer to 

F. S.  ( 8241 ) ,  Issue of July 6, 1901 , you say 
there Is no destructive local action between 
the oxide filling and the grid of a storage 
battery. How is this to be explained, as therc 
appear to be all things necessary for a galvanic 
cell-metallic contact between dlft'erent con
ductors and simultaneously liquid contact be· 
tween the same ? This has been a diIHculty of 
which I have not been able to get the solution. 
A. You will find the solution In Treadwell's 
"Storage Battery," page 120, price by mall 
$1.75. Local action Is avoided by avoiding 
contact hetween the conducting grid and the 
liquid electrolyte. This Is accomplished by 
having an unbroken layer of peroxide upon the 
surface of the grid. If this Is broken by 'any 
means, the battery deteriorates by local action. 

( 84 2 2 )  A. M. asks : Please let me 

know 'what I would need to cause the sound 
of a clock to be transmitted a distance of, say, 
150 feet by electricity. A. A simple device 
would consist of a telephone transmitter in 
front of the c lock "and a receiver at the point 
at which you would hear the ticking. 

( 8423 ) B. F. V. writes : Will it atIect 

the quantity of gas consumed in a building 
whether the gas Is turned on full at the meter 
and partly turned oft' at the burners, or partly 
turned o ft'  at the meter and fully turned on 
at the burners ? Assuming the same number of 
jets burning a�d the same illuminating power 
In both cases. A. There Is a very slight dlft'er· 
ence In the volume of gas due to the pressure 
at the meter and the proper pressure at the 
burner jet, which indicates a saving of gas 
by the meter measurement at the higher pres· 
sure or by regulating the pressure at the 
burners Instead of at the meter. 

( 8424 ) J. W. D. asks : 1.  How long 

does It take to decompose one pound acidified 
water with a current of 100 volts ? A. The 
time required to decompose a pound of water 
depends upon the amount of electricity uscd. 
If 13 1,,2 amperes are used at 100 volts It will 
require one hour. From this the time for any 
other current can be found, or the current for 
any other time. Water Is decomposed with 
any voltage greater than 1.47 volts. You will 

· see then that 100 volts Is very much higher 
than is necessary. 2.  How much does It cost 
to run a dynamo of 1,000 volts annually, In· 
cludlng all expenses ? A. That depends upon 
how many amperes the dynamo Is to furnish. 
A dynamo giving 1,000 volts might be lighting 
a small village, or It might be lighting a large 
section of your city. The cost would not· be 
the same In both cases. 

( 8425 ) G. G. S.  asks : Please inform 

me as to the amount of current used by ( 1 )  
1,,2 ·lnch solid carbons, ( 2 )  1,,2 ·lnch soft core car· 
bons, ( 3 )  % -Inch solid carbons, ( 4 )  1j8 ·lnch 
soft core carbons, when used In a stereopticon 
on 1 10·volt alternating current circuit. A. 
Stereopticons are usually run with 1,,2 ·lnch 
carbons. We have never used one with a 
iarger carbon. The 1,,2 ·inch carbon will carry 
as high as 25 amperes, but 10 to 15 amperes Is 
the usual current for such a lamp. A 1j8 ·lnch 
carbon would carry 25·1 6ths as much current 
as ' a 1,,2 -lnch carbon. ' The current would be 
proportional to the area of cross section of the 
carbon. 

( 8426 ) J. V. J. asks : 1.  Why are open 

circuit telegraphs not used as often as , closed 
I'lrcults ? A. The call ing apparatus requires a 
closed circuit. 2. Can the duplex be worked 
on them ? A. We do not know as to the possi
bility. Many things are possible which are not 
practicable. 3. Does an arc . lamp when placed 
under water decompose ? A. No. It heats the 
water. 4.  Can a person get a shock from one 
carbon·zlnc cell ? A. Not from the battery 
alone. 5.  Can an electric motor be driven both 
�ays to advantage ? A. Yes. Street car mo· 
tors are reversed very often. 

(ContinUed on pafle 808) 



NOVEMBER 9;1901. 

(8427) C. O. H. asks: 1. In regard to 
the article on wireless telegraphy in a late 
issue of SCIEN'rIFIC AMERICAN, will you please 
inform me at what distance it will work over 
land! A. This question is answered in the 
article referred to. It is there stated that a 
�1.-inch coil will transmit 1,4 to � mile over 
water, but that the writer has sent messages 
to a distance of a mile. It is also stated that 
messages can be sent about ten times as far 
over water as over land. About 1-10 of a mile 
is therefore the distance to which one may ex
pect to send a message over land' with a �
inch coil. 2. Can the radiator plates be hidden 
from each other by trees and houses. A. Yes. 
3. Also please mail me the SUPPLEMEN'r con
taining directions for making a Ruhmkorff coil 
which you consider the most suitable for the 
above. A. We can send you SUPPLEMENT 160 
for ten cents. This gives full details and 
drawings of a coil giving a spark 1If2 inches 
long. 

(8428) N. A. B. asks: 1. How long 

will the glass tube have to be to make coherer 
described in SCIENTIFIC AMERICAN of Septem
ber 14? A. Almost any length from an inch to 
two inches. Length not important. The draw
ing in the article shows a wire 1-16 inch in 
diameter in the tube. You can get the length 
of the tube in the drawing from this dimension 
of the wire. It is sixteen times the thickness 
of this wire. 2. Will a wireless telegraph work 
well when the Instrument is higher than the 
point of aerial wires or when sender or receiver 
is higher and the other is lower? 2. Yes. The 
waves by' which the message is transmitted go 
out from the transmitter in the form of spheres 
or rather spherical shells, up, down and in all 
directions. They enter the earth for a dis
tance, but pass through the air more easily and 
go to greater distances, all around the trans
mitter, north, south, east and west. In any 
direction the messages can be received if one 
has a receiver. These messages do not go in 
one dIrection, as on the ordinary telegraph 
lines. 

(8429) C. B. H. asks: 1. Can you give 
me a go,)d formula for blue-print paper, not dif
ficult to make? A. Take 1 gramme of citrate 
of iron and ammonia, and dissolve in 5 
grammes of water. Make a second solution of 
1 gramme of ferricyanide of potash in 5 
grammes of water. Mix the two in the dark 
and apply to the paper. 2. In your issue of 
June 8, 1901, page 358, in an article on "A 
Whistling Arc": (a) What is a one-third M. F. 
condenser? (b) Is the ten-ampere arc ligh t 
necessary? How large or small a current might 
be used? (c) What current does the storage 
battery give? (d) Would the ordinary tele
phone cell do? A. (a) A microfarad is the unit 
of eJect"ical capacity. The letters M. F. are used 
as an abbreviation for microfarad. (b) We pre
sume the ordinary arc lamp is implied in the 
article. We have not tried the experiment. (C) 
A storage battery gives a current which varies 
with the size of the plates. They are made so 
large that the lamps of a big station can al1 be 
lighted with it, and so small that it can be 
carried in the pocket to light a tiny lamp on 
the scarf pin. (d) We presume it would do. 

(8430) W. writes: A boiler which has 
a 2·inch feed pipe and 2-inch check valve re
duc.·,d to 1V.-inch discharge, the size the pump 
calls for. A 2-inch pipe extends from boiler 
4 feet to check valve, and also 2-inch pipe 
continues from check about 4 feet, when it is 
reduced to 1 � inches. A claims that there is 
one-quarter greater resistance on the pump 
than shoulcl be or would be if there was 1v" 
inch check valve. B claims it has nothing to do 
with it, but that if even the check valve was 
la�ger it would not affect the pump. Who is 
riglrt? A. B Is correct. The larger size of the 
check valve makes no more work for the pump. 
If anything, it fav<lrs the work of the pump, 
causing less friction and resistance. 

(8431) J. M. C. asks: 1. Are there 

transformers made for direct currents? A. 
Yes. They are called rotary transformers, oi' 
converters. 2. Are 500-volt arc lamps made 
nnd opemted successfully? A. , No open arc 
light uses over 50 volts. It cannot. Inclosed 
arc lights use about 80 volts. Upon circuits of 
higher voltage as many arc lamps are put in 
series as will use up the voltage. On 500 volts 
tcn arc lamps will bum in series. 3. Is there 
a chemical preparation or the like, by which 1 
may be able to clean libel' of oil'! A. We do 
not know anything better than potash. 4. By 
cutting off a trolley pole, say, two feet, does it 
increase 01' decrease the pressure against tile 
trolley wire? A. It will bear ilarder against 
the wire the shorter it Is. 5. Has copper ever 
been hardened to any great extent? A. Not in 
modern times. It is considered one of the "lost 
al·ts" to temper copper. 6. Do you consider the 
best of lightning arresters a success'! A. They 
are considered indispensable. We do not adver
tise any goods in this column. 7. If there is 
such, what do you consider a perfect, at all 
times waterproof insulation '! A. India rubber. 
8. Has electl'icity, as yet, been taken from the 
earth'! A. No more tban bas been put into the 
eal·th. No one bas drawn it from the earth for 
doing work. 

(8432) A. H. asks: Please describe 
how salammoniac Is obtained or produced. A. 
Salammoniac is prepared from tbe ammonia 
wate,' of the gas works, by the addition of by· 
drocbloric acid. 
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THE HALL 
BRASS PIPE WRENCH. 

A PERFECT '1'001. 
Wl'rH FRICTHIN l.RII'. 

Bus�in#ls for all sizes and shapes. 
Highly polisbed pipes made 
up witbout scar or injury. 
For Circulars and P'j'-ices 

WALWORTH MANUfACTURING CO., 
128 TO 136 fEDERAL ST.. BOSTON, MASS. 

THE COLUlUBIA 
EXPANSION STEAn TRAP 

Patented September 4, 1900. Patented April 10, 1894. 

I t=D Is a Wonder. All made to 
I � work fromOuptol50lbs. steam 
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�l�� �:;�� facturers of McDaniel Steam 1'raps. Separators, Reducing Valves, Exhaust Heads, Blow-off Valves, Suction rl'ees Hydraulic Valv_es. Sold by Ilealers. Send for booklets: WAT!SON & 1l1cDANIEL CO., 

145 North 7th Sn'eet, - Philadeh.hia, Pa. 

" OLD 
GASOLINE 

ENGINES 
are remarkable for 

SIllIPLICITY 
and ECONOMY 

Write for P'rices. 
Olds Motor Works, 

lil28 J ell'. Ave .. 
Detroit, - - Mich. 

PRECISION MODEL LATHE. 
... _ .. ..,;,iIIIl-.. p-. F R E E �g��:II�r�;i��6� 

model work, and full par
ticulars concel'nin� the 
only machine of this char
acter ever put upon the 
market, which combines a 
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at a moderate price. Circulars on ap· 
plication. 

]lus@U5�1\��:11st��., �Or���8!·iN,ulf�88. 

THE EUREKA CLIP 
The most useful article ever invented 

tor tbe purpose. Indispensable to Law
yers. Editors, Students. Bankers. Insur .. 
ance Companies and business men gen .. 
erally. Rook marker and paper clip. 
Does not mutilate the paper. Can be 
�.�

e
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t
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and notion dealers. or by mail on receipt 
of price. Sample card. by mail, free. Man-
Vi�

t
���� Woxc;,�tjrl!�:'':::ld���Y. 

Complet� line. ranging 
from our New Friction 
Disk Drill for light work 
to 42=inch Back Geared, 
Self Feed Drill . . . . 

•• 
SEND FOR CATALOGUE 

AND PRICES 

• •  

W, F. & JOHN BARNES CO, 
1999 Ruby Street, 

IWCKFOIUI, ILL. 

CORK WALLS AND FLOORS 
���

e
�
l
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i
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ty, artistic beauty and. economy. 
NONPAREIL CORK 

is water�proof, Bound-proofand 
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r
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tary sud is excellent for deea ... 
rati ve ceilings and walls and 
for the floors of houses, cburches, schools, etc., and 
tbe aeck. of yachts, etc. 
THE NONPAREIL CORK M'F'G CO., Bridgeport, Conn, 

The "Best" Light 
:�: ��G�b�is��e�a���1:.p����;���tb��� its own gas. Brighter than electricity or 

acetylene, and cbeaper than kerosene. No 
Dirt. No Grea�lft. No Odor. Over 100 styles. Lighted instantly with a match. Every 
lamp warranted. Agenls Wanled Everywhere. 
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TOOLS 
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The L. S. Starrett Co., Athol, Mass., U. S .. A. 

(8433) M. C. A. asks: Will you please 

inform me what size and how many feet of wire 
it will take to make an electric heater, 104 
volls, say 5 to 7 amperes capacity? A. Seven 
amperes at 104 volts require 15 ohms of resist
ance� l!'or a rise of 190 degrees F. the resist
ance rises 40 per cent. Hence about 5-7 as 
much wire will be needed if you wish to raise 
the temperature about to that of bailing water. 
No. 14 iron wire may be used. This has about 
65 feet to an ohm. These are approximate 
numbers, and you can adjust the quantity to 
the temperature you wish to maintain. 

(8434) E. B. S. writes: I have a dy

namo that gives 25 volts and will ligbt two 
Hl·ea!'.dle power lights. Must the light be rated 
at 25 Or will it light two 110-volt lamps and 
how many one candle power lamps of 100 volts 
will it light? A. YoUI' dynamo, rated at 25 
volts, will do anything which a pressure of 25 
volts will do; but it cannot do work requiring 
100 volts. It cannot light any 110-volt lamps. 
The lamps for this dynamo must be 25-volt 
lamps. 

IF YOU SHOOT A RIFLE 
Pistol or SnotgUln, you'll roake"aBun's 
Eye by sending three 2c. stamps for 
tb e Idea! Hand-boof< "A," 126 pages 
!!'ltEE. The latest Encyclopedia of 

Arms, Powders, Slwt and Bullets. Men
tion SCIEN'lTlflC AMERICAN. Address 

IDEAL Mb·G. CO., NEW HAVEN, CONN .. U. S. A. 
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Don't paint 
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PA.TTON PAINT CO.t 
227 Lake St .• 

Milwaukee, Wis. 

Pra�t � Wbltn�y £ompany, J;artfora, £onn. 
'.rAPS, REAMERS, PUNCHES, 
DIES, !lULLING CUTTERS, 

Small Tool Department. / 

Branch Offices: 

New York, Boston, Chicago, 

Buffalo, Philadelphia. --- _I 

(8435) E. L. S. asks: What is the PERFECT. PUMp . POWER. voltage of the hand power dynamo in "Experi
mental Science" when wound as directed with 
No. 16 wire on fields and No. 18 armature'! 
What sizes of wire should be used to give an 
E.M.l!'. of 25 volts? About how much wire will 
be required in each case'! A. The hand power 
dynamo gi ves abou t 3 amperes at 12 vol ts. The 
voltage would be'doubled by doubling the num
ber of tu ms on the field. For the field as de
signed, about 5� pounds of No. 16 B. & S. 

wire are required, and for the armature about 
':, pound No. 18 is required. 

(8436) J. W. J. asks: Have you plans 
in any of your SUPPLEMENTS of a dynamo that 
will charge storage battery described in Sup
I'Lm!EN'£ No. 1195? If so, state what number 
or numbers'! A. The dynamo described in Sup
PLE)!EN'l' No. 600, price ten cents, will charge 
the storage battery of SUPPLEMENT No. 1195. 

(8437) A. W. P. asks: 1. I am building 

a lO-inch spark coil, and wish to insulate it 
witb some kind of oil. I have allowed an inch 
space between primary and secondary, in addi
tion to a thin fiber tube enveloping the primary. 
J bave tested linseed oil (boiled) and kerosene, 
finding the latter a somewhat better insulator; 
bu t the odor is more objectionable. Can you 
advise me on the subject? A. Any heavy pe
troleum oil, is a good insulator for a coil im
mersed in it. We do not know how to get rid 
of the belor of any oil. If Inclosed in a tight 

is attained only in the 
TABER ROTARY PUMPS 

They are mecbanical. 
simple and dllrable. Will 
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The Springfield 
Gas Engine Co. 

21 W. WashiugtoLl St, 
Springfield, O. 

box the odor will not be perceived very much For Turning Axe. Adze, Pick, 
in the room. 2. I have seen several accounts of Sledge, Hatcbet, Hammer. Au-
Roentgen rays producing acute dermatitis and ger, �'ile, Knife m,d Chisel Han-

dles,Whiffletrees, Yokes, Spokes, causing the hair to fall out. Will you please Porcb Spindles, Stair Balusters, 
explain to what extent this danger exists, and Table and Chair Legs and other 
what means, if any, may be taken to prevent its irregular work. 
occurrence? A. The danger of producing X-ray ar Send tor O;"'cula,' A. 

burns is very imminent if the operator is inex- The Ober Mfg. Co.,IO Bell 51., Chagrin Falls, 0., U.S.A. 

perienced or the tube is not properly shielded. The perfect gas or gaSOline engIne, 
TL:'b test mode of avoiding these burns is to motor carriage or launch is equipped 
have an apparatus which will do its wo'rk so 

with the 
quickly as to not produce them. It is, how- Autosparker 
eve,', prudent to cover the patient in the parts 
exposed to the rays with a piece of aluminium 
foil which is grounded to a gas or water pipe 
01' ha.s a wire canied to earth. 3. In an inter
rll pt�r where the circuit is qUic,kly broken under 
water, is it necessary that the contacts be made 
of platinum? A. The same heat is produced in 
breaking a certain current under any circum
stances. If water is interposed, the heat is car
ried away more readily, but the spark and heat 
of tbe break is able to bum the wire, and 
platinum should be used for the terminals. 

(8438) J. E. P. asks: 1. In substi-

taring a button to throw the drop at the cen
tml telephone station, how many Mesco dry 
cells will be required instead of the magneto
�Iectric machine usually used in Bmall towns'? 
A. This depends upon the distance from the 
central, and tbe number of telephones in series 
if the line is a party line. It may be that a 
small number will do the work. Experiment is 
the solution probably in tbis case. 2. What 
cells would you consider preferable for this 
charge? A. There are a number of dry cells 
differing but little from each other. We have 
no recommendation to give to one of these over 
another. 

(8439) W. H. P. asks: Can you give 

me the address of a manufacturer of a light to 
illuminate porch and gl'Ounds, not using gas 
from the street main'! A. No. We cannot give 
any advertisement to any one in this column. 
Our adve,·tising columns are the place to refer 
for addresses of dealers. Within a few weeks 
there has been an ad vertisemen t which exactly 
fills the bill for you. The light is tbat of 
acetylene. 

(8440) G. S. T. wrj'c2: Will you 
kindly give me your opinion of the following 
statemeut made here to-day: That a cube or 
iron one inch square, being dropped overboard 
at the greatest known depth of the ocean, 
wou Id not sink to the bottom, bu t that there 
is a depth where it would be held in suspense. 
A. Tbe cube will drop to the bottom of the 
ocean at the greatest depths. Anytbing that 
is heavier or has a greater specific gravity tban 
salt water sinks to the bottom at all deptbs. 
The compressibility of sea water is only about 
0.000044 of Its bulk per atmospbere of pressure 
and not materially denser at great depths; thus 
at a depth of a mile Its density would be only 

(Continued on paye 304) 
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States Letters Patent No. 642,869 which covers bl'oadly 
any kind of a Sparking Dynamo in which the armature 
is driven by an automatically controlled intermittent 
peripheral contact. An attempt is being made by other 
manufacturers to put an inferior but infringing Spark
ing Dynamo on tbe market, and the manufacturers and 
users of sucb infringments are bereby notified that we 
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Hon. Justin McCarthy, M. P. 
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Albert Ellery Bergh Jonathan P. Dolliver 
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THEY DON'T GET OUT OF ORDER 

Is an event of premter importance. For tbe tlrst time 
the best After·dinner Speeches, Lectures, Addresses, 
Anecdotes. Reminiscences, a.nd Repartee of America's 
and England's most brilliant men have been selected 
-edited-arrang'ed-by an editOrial board of men them
selves eloquent with word and pen-men wbo have 
achieved eminence in varied fields of activity. 'rhese 
gems of .poken tbou/lht were IuglLive from lack of 
proper preservative means, until tbe Hon. ThQTna·s B. 
Reed. upon voluntarily retirtn� from the Speakersbip 
of tbe House of Represeutatlves. gathered about him 
these men of mark and experience in literature, his 
friends and co·wOl'kers in other fields, and began the 
task of preparing this great work. Norlb, East, South, 
and West, and the Mother country 8S weB, have been 
searched for gems in every fleJd uf eloquence. 

Here was a lecture that had wrought upon tbe very 
souls of great audiences i there an after-dinner speech 
wblcft I, between the lines JI was freijlhted with the des
tinies of natIOns. Here was an eulogy expressing in few 
but virile words tbe love. tbe honor, and the tears of 
millions. and there an address pregnant witb tbe fruits 
of a strenuous hfe's work .. Or, perchance, a reminis· 
cence, keen, scintillaut repartee, or a. story, potent in 
significance, and aflame with human interest. Matter 
there was in abundance, for En�lish-speaking peoples 
are eloquent, but the best-only the best, only the 
great. the brilliant, the ,vorthy to endure, bas 
been tbe guiding rule of Mr. Reed and bls colleagnes. 
'l'heir editorial Jabors have been immense. 

While libraries and musty files were being delved into 
in a hundred places-while lamOU8 men were putting 
into manuscript their brain children-while reminis· 
cence, repartee, and story were being reduced to type, 
and Rpeeches. addresses, and lectl!res, which money 
could not buy. were ill friendship's name being offered, 
Mr. Reed was preparing for this work bis most ambi
ti ous contribntIon to literature-his piece de resistance
"The Infinence and the History of Oratory." 
Prof. Lorenzo Scars, beloved and bonored In many lands 

JOHN D. MORRIS & COMPANY 

about 1·130 greater than at the surface. Sand 
and mud sink to the bottom of the ocean at 
great depths, and shells are dredged frore the 
deepest seas. 

(8441) C. R. M. asks: I want to get 
the tab!!' for carrying capacity of copper wire 
and German silver wire. I have seen tables 
run as fine as 26 B. & S. gage, but not any 
finer. I would like to get a table or a way to 
figure for finer wire if possible. I also would 
like something on the size of wire to use on 
motors and dynamos. A. A finer wire tban No. 
18 has no carrying capacity, since its use is nut 
allowed by tbe fire underwriters for wiring 
buildings. The wires in dynamos and motors 
are selected on the basis of 2,000 to 3,000 am
peres per square Inch of cross section in ring 
armatures, and even 4,000 amperes in drum ar
matures. In magnet colis only about 2,000 am
peres per square inch is allowed. 

(8442) A. L. S. asks: 1. In the en· 
gineerlng notes of your paper for September 
28, 1901, there is a paragraph on obtaining 
oxygen from the air, stating that It can be 
mixed with water gas for lighting. Is DOt this 
an explosive mixture? A. A mixture of oxygen 
from the air and street gas is explosive In cer
tain proportions; but In the burning of these 
in a jet the fire cannot get at the mixed gases 

"�?1J��i8��k"n��e
o��Ii:�!:t�\� til l they are ready to be blll'lled, as in the 

It is the lightest engine for Its I calcium ligbt jet. 2. Also, will you kindly give 
P�i���·r. �t\�\���l��df�.

e��n.
e�y the principle of the Nel'llst lamp ? A. The 

WOLVERINE MOTOR WORKS, Nernst lamp employs a thread of a substance 
12 lIuro .. Street, like that used in the Welsbacb mantle. This, 

Graml Rapids, illicit. heated to a white heat, gives out light. 
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Oil wneels or on sills. With engines or borse powers. 
�Lrong. simple and durable. Any mechanic can 
opera.te them easily. send for catalog. 
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(8443) J. N. P. asks: Kindly furnish 
me with explicit definition of the term "equlva· 
lent focus," as applied to a compound photo· 
gi'apbic lens. Give one or more rules, as free 
from mathematics as may be, for accurately 
detel'mining the equivalent focus of such a lens. 
Is the relation of diaphragm aperture to focai 
length of a lens based upon the actual or equiv· 
alent focus? How can we determine the diame· 
tel' of the circie of illumination of a lens upon 
which its covering power is dependent. since 
this dimension varies with the distance between 
lens and ground glass? A. The equivalent 
focus of a photographic combination is "the 
focal length of the single lens which will pro· 
duce the same sized Image." This focus Is 
measured from the optical center of the lens. 
It is not the "back" focus. Several methods 

.are given for measuring the equivalent focus In 
Taylor's "Optics ot Photography," price $1 by 
mall. 

for hts crittcal and contributory work tn literature, was 
writing .. The History of After-dinner Speak
ing." So with Champ Clark. Edward Everett Hale, 
Senator Dolliver, aud Hamilton WriJZ'ht Mabie-each 
was producing a special contribution. which of itself is a 
�em of thought, a monument to research, study, and 
observant experience. 

Whatever the view-point. this work is without pre
cedent. It bas no prede<:>essoT. no corupetitor. Speeches 
that have been fla�bed across continents. lecture� that 
have been repeated over and over asrain to never-tiring 
audiences (but never published), addresses that bave 
made famous t.he man, the time. and the place-these 
are brought together for the first time, and with them 
a la.r�e number of the wittiest sayiD�s of the wittiest 
men of tbe niI:eteenth century. 

For an hour-for a whole evening in the easy
chair at hOUle-for the study of style and dic
tion that have electrified brilliant a.scmhlies, 
for the IRRD RJubitious to becoillc a successful 
or popnlar puhlic speaker, and for the one who 
has to prepal'C a toast or an address, this ,\vork 
is a nevelo.failing source of charm and inspira
tion. Nor is this solely" a man's work." ., rl'he ten
derest tribute to woman I bave ever read," said Sena
tor DolUver wben be read tbe manuscript of Josepb 
Choate's after-dinner speech, U The Pilgrim Mothers." 
. "lllODERN ELOQUENCE" is sUJIIPtuously 
puhlished, hnt moderately priced. To proper
ly prescnt this eclectic library, Portfolios com
prising Table of Contents. fine photogravures, 
cbrolnntic plates, sRJllple pages, and otllel' in
teresting Inaterial have been prepal'ed. One 
of these Portfolios, containing 11 sam\.le full 
pa8'e photogl'avures, cbroluatic plates. and 
80 specimen pages of brilliant After-dinner 
Speeches, Lectnres, Addresses, Anecdotes, 
ltepartee, Etc •• also prices, and ternls, will 
he sent on application if you mention the 
Scientific American. 

II 0 I Chestnut Street, Philadelphia 

AFTER-DINNER SPF.:ECHES 

Joseph H. Choate Cha�ncey M. Depew 
Lord Beaconsfield l4.nry Ward Beecher 
James G. Blaine Mark Twain 
William M. Evarts Henry W. Grady 
John Hay Joseph Jefferson 
Oliver Wendell Holmes Robert G. Ingersoll 
Sir Henry Irving Seth Low 

CLASSIC and POPULAR LECTURES 

Charles A. Dana 
Robert J. Burdette 
Russell H. Conwell 
Canon Farrar 
John B. Gough 
Andrew Lang 
Wendell Phillips 
Josh Billings 
John Tyndall 

GREAT 

George William Curtis 
Artemus Ward 
Paul du Chaillu 
John B. Gordon 
Newell Dwight Hillis 
John Morley 
John Ruskin 
Henry M. Stanley 
Wu ling Fang 

ADDRESSES 

Lyman Abbott Charle& Francis Adams 
Charles DudleyWarner John L. Spalding 
William Cullen Bryant Joseph Chamberlain 
Rufus Choate Grover Clevoland 
Theodore Roosevelt Fisher Ames 
Arthur J. Balfour Lawrence Barrett 
Jonathan P. DOlliver Henry Drummond 
Edward Eggleston James A. Garfield 
William E. Gladstone Sir John Lubbock 

Hamilton Wright Mable 

STORIES, ANECDOTES, ETC. 

Mark Twain 
Horace Porter 
Champ Clark 

Chauncey M. Depew 
Joseph H. Choate 
John M. Allen 
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I 
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Cotnpressed Air 
ITS PRODUCTION. USES AND APPLICATIONS. 

By GARDNER D. HISCOX, M. E. 
AUTHOR OF "MECHANICAL MOVElllENTS." 

LARGE 8VO. 820 PAGES. 

PRICE. bound in Cloth. $5.00. 
547 ILLUSTRATIONS. 

Half Morocco. $6.50. 
A complete treatise on the subject of Compressed Air, comprising its physical and operative 

properties from a vaCUUll1 to its liquid form. Its thermodynamics, compression, transmission, expan
sion, and its uses for power purposes in mining and engineering work; pneumatic motors, shop tools" 
air blasts for cleaning and painting. The Sand Blast, air lifts. pumping of water. acids and oils; 
aeration and purification of water supply; railway propulsion, pneumatic tube transmission, refrigera

tion. The Air Brake, and numerous apphallces in which compressed air is a most convenient and 
economical vehicle for work-with air tables of compression, expansion and physical properties. 

A most comprehensive work on the subject of Compressed Air. 

___ A .special illnstrated circular of this hook � 
...... Will be sent to any address on application. �JI 
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ELECTRICAL ENGINEERING 
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Write for Ollr Free Illustrated Book . 
.. CAN I BECOME AN ELEC. 

TRICAL ENGINEER?" 
\Ve tt':lch Electrical Engineering, Electric Lightill�. 

Electric RaIlways,Mechanical Engineering, Steam Engi
neering, Mecbanical Dr:Lwing, at your hOlllP, by mall. 
Institute Indorsed by Tho!. A. Edison and others. 
ELECTRICAl, ENGIKEEH INSTITUTE, 

Dept. A. 240.242 \V. 2Sd St •• New York. 
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tbat of feeding dry carbic1e in small quantities 
to a 1arJle volume of waLer. It. 11'; safe, simple. 
economical. practical and patented. 

I THE J. B. COLT COMPANY 
21 Barclay Street, Dept. S, New York. 

PHILADh:LPHIA. BoSTOs. CHICAGO. 

I Criterion Stereopticons. Acetylene Search Lights. 

Asbesto-
Metallic 

���-,"� A'" �_"A".�' �- Packings 
SHEETING, GASKETS, TAPE and PISTON PACKINGS. 
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C. W. TRAINER MFG. CO .• (Kst 1874). 88 I'earl St.. BostOD, U. 8. A 

COMMERCE 
owes its growth to the steamship, 

the railroad and the 

ReInington 
TYPEWRITER 

The time and labor it saves, the vol· 

ume of work it does and the oppor
tunities it affords, combjne to place 

the Remington Typewriter in the 

front rank of business builders. 

Wyckoff. Seamans & Benedict, 327 B'way, New York. 

EXPERIMENT AL SCIENCE. 
By GEORGE M. HOPKINS. 

rra IS i-s a book fuJI of 
interest and value lor 
Teacbers, Stud en t s, 
and others who desire 
to impart or obtain a 
practical. knowledge of 
Physics. J'his splendid 
work gives young and 
old something worthy 
of thougbt. It has In
fluen�ed thousands of 
men in the choice of a 
career. It will give any
one, young o� old, 1-n- , 
formation tJlIWwUl �
able him to· CQ�pr:e- • 
hend the ····great Im
provem.mt� of the day. 
It furri:lB�'e. sugges
tiolls fot,rll'durs of in
structive .r�cTeation. 

20th edition. Revised and enlarged. 9H pa�e8. 820 

��?J: $.��W3�
t
Ma:l:°���(>��0�18t�;oi�ice. by IDa I. post. 

For Sal'il by 

MUNN &. �O., Publishers, 
361 BROADWAY NEW YORK. 

J Citutific �tUtticau. 
NEW BOOKS, ETC. 

RACE� AND PEOPLES. Lectures on the 
Science of Ethnography_ By D. G. 
Brinton, A.M., M.D., Ph.D. Philadel
phia: David McKay. 1901. 16mo. 
Pp. 313. 

The lectures whid] 3]JPCar in this volume 
were delivered at the Academy of i\atural 

SCience, Philadelphia. HlOl. They have since 
been written out and references added to a 

number of works and articles which will 
enable the student to pursue his reading on 
any point on whicb he may be interested. The 

late Dr. Brinton was a man of great scholar
ship, and his lectures were always sure to be 
interesting. The present volume is calculated 
to give the student an excellent grasp of the 
subject. 

DICTIONABY OF PHILOSOPHY AND PSYCI-IOL

OGY. Written b�' Many Hands and 
Edited by James M. Baldwin. In 
Three Volumes. With Illustrations 
and Extensive Bibliographies. Vol. 
I. London and New York: Macmil
lan Company. 1901. Pp. 644. 
Price $5. 

The work which lies before us surely 
a long-felt want. An examination of the book 
couvinces us that for scholal'ly treatment and 
tl'llstworthiness of definition of the I'arious 
philosophical and psychological terms it could 
hardly be improved upon. i\ot the least novel 
feature of the book is the translation of each 
English term into �'rench, German and Italian. 
Both publishers and editors are to be con
gratulated on the publication of this first vol
ume of a work wllicll promises to be of the 
utmost value to the student of pllilosophy. 

DAS BUCH OER EXPERLMENTE. Von A. v. 
Schweiger Lerchenfeld. Vienna: A. 
Hartleben. 1901. 12mo. Pp. 39:l. 
Price $1.50. 

We sent fOl' a copy of this work, hoping that 
it would contain some new and interesting ex
periments, but in this we were disappointed. 
\\"e find that the bulk of the book is made up 
fl'om matter taken wholesale from "Experi
mental Science," and a la"ge part of what re
mains is from the writings of Tissandie,' and 
Arthur Good. The book appears to have been 
"lifted" from foreign sOlll'ces, with the possible 
exception of a few of the last ('hapters. lYe 

think it would not be too great a task for the 
foreign publishers to ask permission before tak
ing thirty-five illustrations and republishing 
them, but having done so at ieast propel' c"edit 
could have bee·n given. The work itself does 

not call for any special comment. It is super
ficial and, if the foreign material were removed, 
it would be worthless. 

ZOOLOGY: AN ELEMENTARY TEXTBOOK. By 
A. E. Shipley, M.A., and E. W. Mac
Bride, M.A., D.Sc. New York: The 
Macmillan Company. 1901. 8vo. 
Pp. 632. Price $3. 

The au thors ha ve wri tten an elemen tary 
treatise on zoology which can readily be un
derstood by students. The diag1'8ms 'are pa,'
ticularly clear, and the book will certainly 
prove very valuahle as a textbook and for those 
who desire a. fairly scientific but not very ex· 
tensive work on the subject. One sentence in 
the preface is particularly g"atifying; it is: 
"It has heen drawn up with an eye to no ex
amination, and does not claim to correspond 
with any of tbe numerous syllahuses and 
schedules issued from time to time by the 

various boards of examiners scattered ·through 
the United Kingdom and North America." By 
North America the authors may mean Canada: 
we certainly do not have this bad system in 

the United States. 

STEEL SHIPS. Their Construction and 
Maintenance. By Thomas Walton, 
Naval Architect. London: CharlE'� 
Griffin & Co .• Ltd. Philadelphia: J. B. 
Lippincott Company. 1901. 8vo. Pp. 
290. Price $5.50. 

This work is largely the ou tcome of the 
gratifying reception accorded a smaller work 
("Know Your Own Ship") by the same au

thor. 'L'he work opens with a condensed de
scription of the manufacture of steel and iron. 
and is followed by a chapter which treatR of 
the strength and quality of ship steel and 
iron and describes the tests which are ap· 

plied to ship steel. Then follow chapters ex
plaining what is meant by a vessel being 
"c1assed," and by another which forms an in
troduction to the subject of ship construc
tion, and explains its principal structural 
features, and the alternative methods em

ployed. 'l'hen follows a chapter dealing with 

the various forces which are exerted on the 

hulls of ships tending to strain them and 

produce deformation. Chapter VI. describes 

first the fundamental types of vessel". and 

then proceeds to describe the construction of 

typical vessels, such as the "Campania" anci 

"Great Eastern," and the "turret," "trunk" 

and "self-trimming" steamers. Chapter V II. 
deals in detail with the construction and 

combination of the various parts that go to 

make up the whole ship structure; and th� 

last chapter deals with the causes of decay 

and deterioration and the best means of com

bating them. The work is profusely illus

trated with working drawings, showing the 

various types of ships both in general ar
rangement and in detail. It also contains !I 
large nnmber of good half-tone engravings of 

the types of vessels treated o�. It is a prac

tical work, clear, concise and cowpendious. 

PERF RATED ME 
FOR ALL USES. MAO£AS 

HARRINGTON&KING PER RATING 

t�!fE.�!!�g�,S:��d;:�;; 
Works, Camden. N. J. THE ESTERBROOK STEEL PEN CO. 26 John St., New York. 

IMP
N

R��ED Microscone for Projection. 
New metal 

track plate 
w i  t b  keys 
to u n l o ck 
s t a n da r d  
and change 
instantly -
c o mb ining 
also polari
scope a n d  
stamoscnpe. 

New series 
of projec
tion objec-

fiat. field, well liJlhted and clear definition�
i
V&�wWs

i
u
t
b� stalle condenser on a.new system. Illustrated Circular catalogue, etc .• free. • 

QUEEN & CO., 1010 Chestnut St., Philadelphia, Pa. 

The Little Wonder 
Vapor Arc Lamo. U Tt'ue and Trust
,voI'thy." Perfect \D mechanical construc
tion. Tests satisfactory. 
AUTO-SELF CLEANER. 

NO CHllUNEY TO BREAK. 

Alumillium sbade. Pressure generation. Per
fect special mantels. Powerful and brilliant. 
Safety and ecollomy assured. Usetul for a1l 
ligbttnJ! purpuses. Permit.led by National 
Board of Underwriters. Investigate before 
ordering elsewbere. Liberal terJllS to jobbers 
and agent�. We also make JightiDJ;( systems. 

THE TURNER BRASS WORKS, 
102 E. K'NZ'E ST., CHICAGO. 

1 P:�'iP '!'o�.� al�:�����-:::tes for $ 25 
The "WILLARD STEEL RANGE" 
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GUAUANTEED TO BE AS REPRESEN'l'ED. Write for free descriptive 
circulars and testimonials from parties in your section who are using one. 

WM. O. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo. 

Cement Books. �g.7:I�n��� gg������ti���
e
B:: 

ment & Steel,5Oc.j Constitution of Hydraulic Cements 25c 
Cement and Engineering News, 162 La :SaBe St., Chic�go: 

INVENTIONS PERFECTED. 
Accurate Model and Tool Work. Write for Circular. 

PARSELL & WEED, 129·131 West 31st St .. New York. 

Experimental & Model Work 
Oir. &: aavice h·Pe. Wm. Ga"dam & Soo.45-51 Rose St.,N. Y. 

JlIATCH FAC'l'ORY AIACHINERY. W. E. 
W'I.LIAMS. Mfr .. 1001 MonHdnock Bluck, Cbica�o, U. S.A. 

AGE N T S I _�llii�
a
lt'ile�

a
t�e�Y b;g:���yB�!��b��I and pbysician. Sayer8 & (;0., D 60, 40S0live. St. Louis, Mo. 

I CE �!.tCJ!m:;�; �l��\�rll�1'!;.in!j,"a:'V'jt�1:8� 
�IFG. CO .• &'99 Clinton Street, Milwaukee Wis. 

MODELS & EXPERIMENTAL WORK. 

NOVELTIES & PATENTED ARTICLES 
Inventions developed. Special Machinery. 

E. V. BAILLARD. Fox Bldg .. Franklin Square. New York. 
M�nufactured by Contract. PnnchinJ:r Dies. Special Ma-cb mery. E. Koni�slow & Bro .. 181 Seneca St. Cleveland,O. 

PAT E NT E DART I C L E S VOLNEY W. MASON & CO., 

Friction Pulleys, Clutches & Elevators 
PROVIDENCE. R. I. 

AND NOV E L TIE S r!�fa�it�? byOC�nI?r�lf. 
Established 1875. OTTO KONIG SLOW. Cleveland. Ohio. 

MODEl AND EXPERIMENTAL WORK. 
Electrical and MechanicaJ Instruments. SmAll Mach'y 

EDWARD KLEINSCHMIDT, 122 Fultun St., New York. 

AN IDEAL CHRISTMAS CIFT 
liE WIJ.I, TIIANK YOU }'OR IT. 
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all the tortures of shaving and give you 
A RAZOR WITH THE FINEST CUTTING EDGE. 
Your razor's edge has microscopic teeth the sharpness of 
which our apparatus preserves and augments. It now C08ts 
only One DoHar. by mail to any address. Send for free 
pamphlet gtvtn� fun particulars. Jf yuu read it you will 
order at once: it is so useful i so cheap. 
F. G. FO'VL.ER & CO., Bridgel,ort. Conn., U.S.A. 

SIXTEENTH REVISED AND ENLARGED EDITION OF 1901. 

� The Scientific American � 

CgcIopeaia of Receipts, Jotes ana �ueIies. 
15,000 RECEIPTS. 734 PAGES. 

Price, $5.00 in Cloth. $6.00 in Sheep. $6.50 in Half Morocco. Post Free. 

This work has been revised and enlarged, 

900 NEW FORMULAS. 
The work is so arranged as to be of use not only to the 

specialist, but to the general reader. It should have a place 

in every home and workshop. A circular containing full 

TABLE OF CONTENTS will be sent on application. 
Those who already have the Cyclopedia may obtain the 

'I90'l APPEJ'(DIX� 

Price. bound in cloth, $1.00, postpaid. 

MUNN & CO., Publishers, 361 BROADWAY. NEW YORK CITY. 

PII.\CTICilL ELECTlUC RAILWAY HANDBOOK. 
By Albert B. Herrick. New York: 
Street Railway Publishing Company. 
1901. 16mo. Pp. 407. Price $3. 

For the ::;ize and character of tile work, wP 
have never seen a handbook that contained so 
large an amount of practical information a� 
this. Tbe cia ta through tbe whole vo!t,mp 
bears the stamp of having been compiled by 
practical men. for a practical purpose, a 
feature which w.1I recommend it to every 
street railway engineer. The volume opens 
with several pages of general tables, and 

this is followed by eight sections devoted to 
testing; the track; the power station; the 

line; the car-house; the repair shop; tho 
equipment, and the operation. A special fpa· 
tUl'e of the book, which cannot be too bighly 
commended in an electrical handboolc is the 

O"ery liberal use of clear, and amply lettered 
and dimensioned line-drawings and dimension�. 
These are chosen with discrimination and 

will be found invaluable, especially to that 
large body of practical electricians who. by 
availing themselves of night schools and homp 
stuciy, are qualifying themselves for highp,' 
ant;! more remunerative positions in electric'a I 
engineering. Mathematics and fO"mulre a,·� 
used with discrimination, and only as much 
of these is used as the scope and purpose of 

the work dewand. 



To tne Waker's Cledit 
Be it said that no automobile yet produced in America 

can approach the 

WINTON 

MOTOR 

CARRIAGE 
for beauty of ap
pearance, perfection of construction, safety, speed 
and excellence of fin i 8 b. H yd ro· 

PRICE $1.200. Carbon System. 
THE WINTON iU(lTOR CARRIAGE CO., 

486 Belden Street. Cleveland. Obio. U. S. A. 
EASTERN DEPOT. 150-152 East 58th Street. New York. 

Steam 
Carriages 

• • •  FOR • • •  

Business or Pleasure. 
Model At Runabout. 

Model B. Dos-a-Dos. 
Model C. DeliverIi Wa· 
fj,';,� R�rg��Ju�' M';,!m'{ 
E, Victoria 'rop Run
about. ;\lodel.lf,Surrey. 
Model G, 'rourinlZ Car
riag-e. Model H. Station 
Wagon. 
P·rompt Deliveries. 

W,-ite jor CataloQ. 

STEARNS STEA!lI CARRIAGE CO!lIPANY, 

Syracuse, N. Y. 

• 
US� OKGUNSTOOLS a<VOLES_PREYRM, 

By MANNae.'.N 01;11 

8 I 
AU -varIet,Ies at lowet:o!t prIces. Hest Railroad 
II:gkl�n(�s���fO�l't?6Ie��Oi��c,�arA�S S���:: ca OS Sewing �1ncbines, Bicycle., Tools. etc. ,;ave 

Money. Li8t� Free. CHU'AGO �l AL!£ Co., Cllicago, Ill. 

2l- H. P. Air-Cooled MOTORS 
'l'otal Ileight, - - - - In}f inches 
Ou(,gid'"! Diameter of Crank Case, 9 inches 
','Ilic UIe'-3S flf Cralll\. Case, 3� inches 
'J.'ot:ll Width of Motor to .End of 

Crunk Shaft, - 11� inches 
VV"i<�ht of )-lotor, - 50 pounds 
Price, including UUl'burettor. Induction 

\ 'uil. Muffler, Battery and Sparki::1g Coil, boxed. ready for Shipment. $125 
Ull'ICUllllt to the Trude. 
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A natural mixture of emery and garnet in the ore. 
We control tbe only known deposit of this mineral in 
the world. Send for samples and prices to 

The Tanite Co., Stroudsburg, Pa. 

CHARTER ENGINE 
USED :�y A�;'AbE

NE 
'0" ANY PURPOSE FUEL-Gasoline, Gas, Distillate 

Stationaries. Portables. Engines and 
Pumps. HQisters 

Send fot Catalo]ue and Testimonials. 
� State Your b(,wer Needs 

CHARTER GAS ENGlrti: CO., Box 148. STERLING. ILL. 

"iii':DiJ'l.':jil:I.]�;' 
The Exponent of Highe;;t Art in 

ACETYlENE BURNERS �
a
s����2g�ti,ti��':;��� 

S'l'ATE LiNE ;\lFG CO., Cbattanooga, 'l'enn., U. t\. A. 
1m Chambers St., New York. . 

GAS ENGINE DETAILS.--A VALUA-
ble and fully illustrated article on thi,B subject is COD· tamed in SUPPL"��I ENT No . •  �92. Pnce 10 cents. For 
sale by Munn & Co. and all newsdealers. 

E.A.GrI....E 

Acetylene Generators 
ARE PERFECT. 

Over 10,000 Machines Sold. 
They are endorsed by every user. 

Send for prices. 
Handsomely illustrated cotalogue. 
District Representatives all over 

tbe world. 

EAGLE 
GENERATOR 
COMPANY, 

319 N. 4th Street, 
St. LouIs. Mo. 

J cieutifit �tutricau� 

PATENTS THE WEALTH 
OF NATIONS PATENTS 

A 
PATENT GIVES you an exclusive right to your 
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 almost 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 the 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. Our 
unbiased opinion freely given. We are happy to consult 
with you in person or by letter as to the probable patent-
ability of your invention. 

Hand Book on Patents, Trade Marks, Etc., Sent Free on Application. 

MUNN 6, CO., Solicitors of Patents, 
Brancb Office, 

625 F Street, Washington, D. C. 
!lIain Office, 

361 BROADWAY, NEW YORK 

FORTUNES IN. RUBBER CULTURE! 
.If ASSURE YOURSELF AN INCOME FOR LIFE •• 

off*. <If •• 

A small Monthly No Speculation-

Investment will but a Solid Agrio 

brinz Large and cultural Inves� 

Constantly In- ment. 

creasing Returns. Look it up. 

'+Ii •• off •• 

A RUBBER TREE NINE MONTHS OLD. 
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'be!! 8iscovered, nor probably ever will be. The cultivation of the rubber tree under Intelligent direction is as safe a .proposition as growing wbeat. The plantation of the Chiapas Rubber Plantation and Investment Cl)mpany is 'situated In the State of Cblapas, Department of Palenque. It consists of 24,000 acres of the best rubber lands in 
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y year the yield will be larger. Look at the ew York quotations 
You will be interested to learn how the Company is able to make these assertions so confld�nt1y. Send for 

the profusely illustrated,pamphlets giving minute information on all points. . 
CHIAPAS RUBBER PLANTATION AND INVESTMENT COMPANY, 

63::6_5 .CR�CKE�BUILDING. SAN FRANCISCO, CALIFORNIA, U. S. A. 

"TANDEM" and "PEERLESS" 

Gas & Gasoline Engines 
Write jor partMulars 

Northern Engineering Works, 
641 Atwater St., Detroit, Mich. 

NEW ENGLAND WATCHES 
Made for' the 

<lfVVORLD. 

Send for Booklets 
BLUE FOR. LADIES • • .  

• . .  RED FOR MEN 

THE NEW ENCLAND WATCH CO" 

37 ::i'de�
o
i�ne. 149 ����:�treet. 

San FrancIsco, Spreckels BUilding. 

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

SPfNCflllAN PfN CO. ' ==!A" �ihiJ�, 

349 Broadway, New York. 

� OVEMBER 9. 1901• 

Photographic 
Graveyards 
Burial places for the photographic failures' 
which occur with the best people and the 
best outfits, can be avoided by using a 

Bausch � Lomb 
Plastigmat 1=6.8 
fens. Order ,your camera with it, or if you 
have an outfit, ask your dealer to exchange. 

No day is too dark for Plastigmat /-6.8. 
no shutter too fast, no subject too difficult. 

Plastigmat Booklet tells why. 

Bausch & Lomb Optical Co. 
INCORPO�TED 1866. 

Now YorIO ROCHESTER, II. Y. 

SE NSITIVE LAB ORATORY BALANCE. 
By N. Monroe Hopkins. 'fbis "built-up" laboratory 
z��art�� ;fi� ;o�

if:g��tt�
o�e lt�ue

nga��l�c:i��ur;e 
w�t�d: 

by any amateur skilled in the use of tools, alld it will 
work as well as a $125 balance. 'rhe article is accom-
gta�:� obltg:�:�:t.� 

w1.?�r;��i�l:i����:!i�:anfn 'S�:��� TU'IC AMERICAN SUPPLEMENT, No. 1184. Price 10 
cents. For sale by MUNN &' CO,. 361 BroadwaYt New 
York City. or· any bookseller or newsdealer. 

Only on the 

PRESIDENT 
Suspender 

No other suspender has the com
fort-giving principle of tile Presl-

�F!��,�!:�t i�a�� �:���1ii�8 it�� 
"���·ce��o��:��� p��t�rJ: 
(). A. EDGARTON' MFG. VO., 

Box 222, Shirley, HaM. 

CRUDE ASBESTOS 
AND ASBESTOS FIBRE 

I 
MINES and WORKS, R. H. MARTIN, 

THETFORD, P. O. OFFICE, ST. PAUL BUILDING, 
CANADA. 220 B'way, New York. 

MAT C H FACTORY . .....:.DESC RIPTION 
of an English factory. SCIENTIFIC AMERICAN SupPLEMENT 11 t 3. Price 10 cents. F'or sale by Munn & 
Co. and aU newsdealers. 

THE DENSMORE 
"The World's Greatest" 

� TYPEWRITER � 
The U. S. Government uses them. 
Leading Schools use them. 
Leading Bankers and Insurance eo.'s use them. 
Prosperous Merchants use them. 

All because they stand the strain of steady, 
hard work, with the least wear 

on machine and operator. 

Booklet free. 
DENSMORE TYPEWRITER CO. 

309 Broadway, New Vork. 

BOILERS 
"The Oldest Corporated Company 

Making Automobile Boilers 
ExclUSively. 

We think our Boilers are the �st made. 
Can make any kind. Will make them good. 
Must seH them cheap. All our work 5!'uar. 
anteed. Write for particulars. 

STEAll VAlUUAGE BOILER CO., O.well'o. N. ,Y. 

SYNCH RONOGRAPH.-A NEW METH-
od of rapi(lly transmitting intelligence by t.he alternat
in!! currt.nt. A full description of the interesting ap
pal'atus of Crehore and Squier. 13 illustrations. SCIEN
TIFIC AMERICAN SUPPLEMENTS 1114 and lllii. 
Price 10 cents each. For sale by Mwm & Co. and all 
newsdealers. Send for new catalogue. 

"LIGHT OF ASIA" LAMP 
The Smallest Porta
ble Electric Light. 
Unlike aU other portable 
lights, the battelies of the 
u L;�ht of A�ia" Lamp do 
not deteriorate unless used 
For a JZood light. for sbort inteTvaJ�. this lamp IS unex
cened, 'rhe U Light of Asia tt 

Lamp is made with a view to 
beauty, and is mounted in an 
aluminum shell covered with fine 
leatber. Wei"ht, � oz. U in. di
ameter. 8 inches long. 

Larger sizes at $3 & $3.IiO. 
ELECTRIC CONTRACT CO., 

53 MAIOEN LANE, NEW YORK. 

$2.50 

JESSOP'S STEELTHN�[r 
FOR TOOLS, SAWS ETC 

W'!! .JESSOP'" SONS t:2 91 JOHN ST NEVI' YORK 




