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ORE than a century ago, when Robert Fulton first ascended the Hudson in a steamboat, a
M countryman is said to have described the unaccountable object as * the devil on his way to
Albany in a saw-mill,” and so it must have seemed with the gruesome noises of the crude
machinery and the torrents of flame and smoke issuing from the smokestack. What a contrast to
the palatial steamers, “Robert Fulton” and “Hendrick Hudson,” gliding swiftly and silently each
day between New York and Albany, on the most beautiful river in the world !

These superb steamers are the fastest in the world, and are the finest of their class afloat. They
are designed exclusively for passenger service, and carry no freight. Their rich furnishings, costly
paintings, private parlors, and main deck dining rooms, commanding the river scenery, have given
them a world-wide renown.

Fulton’s first exploit and Hudson’s discovery of the Hudson are described and illustrated else-
where in this number. You can make the same journey they did and take the most charming
inland trip on the American Continent Ly the

Hudson River Day Line

““Hendrick Hudson,” ‘““Albany,” ““Robert Fulton,” ““Mary Powell”

‘The Most Charming Inland Water Trip on the American Continent

Leave Brooklyn (Annex), 8:00 A.M. Leave New York, Desbrosses Street, 8:40 A.M. Leave New York, W. 42d Street, 9:00 A.M.
Leave New York, W. 129th Street 9:20 A.M. South Bourd, Leave Albany 8:30 A.M.

ALL SERVICE DAILY, EXCEPT SUNDAY
Landings—Yonkers, West Point, Newburgh, Poughkeepsie, Kingston Point, Catskill, Hudson & Albany
Direct Connecting Trains on Wharves for all Points in Catskills, Saratoga and Lake George, and Easy Connections.
Ticke:s and Baggage Checked for All Points, East, North and West.
TICKETS VIA “DAY LINE” ON SALE AT ALL OFFICES.
Send for Circular covering Special Trips during the Hudson-Fulton Celebration.
F. B. HIBBARD, Gen’] Passenger Agent. E. E. OLCOTT, Gen’l Manager, Desbrosses Street Pier, New York

Palatial
Steamers
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WINTER CRUISES TO

If you contemplate a trip

To EUROPE

send for particulars of the steamships Lusitania, Mauretania,
Caronia, Carmania, Campania, and Lucania and of the special
cruises of the Carvonia and Carmania, 1909-1910, to the Mediter-
ranean, Egyptand the Adriatic, sailing from New York as follows:

November 6, 1909, Calling at MADEIRA, GIBRALTAR, GENOA,

¢¢ Carmania,’’
NAPLES and FIUME.

¢¢ Caronia,”” November 27, 1909, Calling at THE AZORES, MADEIRA, GIB-
RALTAR, GENOA, NAPLES and FIUME.

“Caronla,””  January 8th, 1910, | (Calling at

¢« Carmania,’’ January 22nd, 1910, THE AZORES, MADEIRA, GIBRALTAR,

. ., GENOA, NAPLES, ALEXANDRIA,

¢¢ Caronia,”” February 19th, 1910, and FIUME. ¥

¢¢ Carmania,”’ March 5th, 1910, *Except on Feb. 19 and March 5.

Cunard Line
21 State Street, NEW YORK

Chicago
67 Dearborn Street
or Local Agents
d Line are fitted with Marconi’s system of wireless telegraphy

Boston
126 State Street

Minneapolis
Metropolitan Building
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20thCentury Magic

Colossal Skyscrapers, Superb Roads, Huge Bridges, Gigantic Municipal
Operations, Fairy-like Recreation Structures, and Private Residences em-
bodying the acme of all comforts are transforming this country into a veritable

wonderland. The magician is CONCRETE.

Cement

Portland

Concrete

has stood the test for Twenty Years.
have used DRAGON CEMENT CONCRETE almost exclusively. For Strength,
Durability, Water and Fire-Proofing, Uniformity of Quality and all that is necessary
to perfection in modern Building Construction, it is unsurpassed.

The most noticeable buildings in America

The services of our expert consulting engineer are at your disposal without
charge. [llustrated Pamphlet sent free to any address. [t is the latest book
on concrete construction—and may be the means of saving you many dollars.

THE LAWRENCE CEMENT CO., Dept. “A-B”

ERNEST R. ACKERMAN, Pres.
C. H. Cement and M. Co.,

NEW YORK PHILADELPHIA

Cumberland, Md.
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EVERY new model of the Remington Type-

writer since the creation of the industry

has represented a fundamental advance
in typewriter quality and typewriter service.

The New

Remington
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Models

10

and

do this and more—for they represent the greatest
single advance which has ever been made in the
development of the writing machine.

Built-in Tabulator %
Single Dog Escapement %

Some of the New Features :
Column Selector
Back Spacer
Two Color Dial
New Carriage

Variable Line Space Lock
New Paper Feed

NSNS

(INCORPORATED)
New York and Everywhere

o

Remington Typewriter Company %
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The Most Magnificent, Scholarly, Original, Practical
System of Reference in Existence

THE AMERICANA

Published Under the Editorial Supervision of

The SCIENTIFIC AMERICAN

The AMERICANA. while American in its con-

struction, 1s international and world-wide 1n its scope.

The AMERICANA is the on/y one which presents
a development of every department of knowledge.
The AMERICANA contains thousands of strik-

ingly beautiful colored plates and photogravures which
embellish and illustrate the text.

Copyright. 1963, by J. E. Purdy
PRESIDENT BENJ. IDE WHEELER,
OF CALIFORNIA.

“ AKEN all in all we have no hesitation 1n saying
that this great American procluction, in the extent and
usefulness of its contents, 1n 1ts technical arrangement, n
its original conception and brilliant perform:ince. 1s with-
out a peer. —Review of Reviews.

PROF. CASSIUS J. KEYSER,
OF COLUMBIA. )
(Department of Mathematics.)
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OF CORNELL,
(Department of Philosophy.)

Some idea of the magnitude of this work may be gained from the fact that it_
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a handsome 120-page book containing specimen pages, maps, full-page plates, duo- NEW AMERICANA, with particulars of your special
tones, color plates, and text illustrations, with portraits of celebrities, full page photo- advertising proposition:

graphic plates of the most interesting and up-to-date subjects—The Americana being
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the best illustrated of all reference works. With the object of making the AMERICANA | —
quickly and widely known, before placing the work in the hands of dealers for general distri- L e
bution, we will accept orders direct at a large reduction from the established price. Those in- R R R R R DR
terested are requested to make application immediately. The work is sold exclusively in con- Town and State......ccccverrereeerieinenienes sveereneeennnens ;

nection with the SCIENTIFIC AMERICAN, and cannot be otherwise obtained.

CUT OUT AND MAIL TO-DAY

Please mention the SCIENTIFIC AMERICAN when writing to advertisers



206 Scientific American SEPTEMBER 25, 190Q.

American Achievement

The history of the Waltham Watch Company is the history of watch
making in this country.

The Waltham Watch Company, established in 1854, revolutionized the
industry it transferred from the Old World to the New.

More than seventeen million (17,000,000) Waltham watches are in use today.
The name WALTHAM on a watch is accepted the world over as the

best and strongest guarantee.

Please mention the SCIENTIFIC AMERICAN when writing to adveriisers
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A POPULAR ILLUSTRATED WEEKLY OF THE WORLD’S PROGRESS
Vol. CI_No, 18.] NEW YORK, SEPTEMBER 25, 1909. %5700 A YEAT,

ESTABLISHED 1845.
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THE "MAURETANIA

THE CLERMONT "

| S Y

LENGTH 790-0" LENGETH 150°~0" _',"// ' |
BEAM / 88 =-0" BeAam /3-0" ' ‘
MOLDED DEPTH 60°-0" MOLOED DEPTH 7 —-0" g -
OrRAFT 36-0" DRAFT 2o~ =

THE "HALF Moown "™
LENGTH 80-0”

BEam /64"
MOLOED DEPTH /0~ 7"
ORAFT 72" 4

CX HirersSginm o Y SeraNTIFC AN R 04

The “ Half Moon?” of 1609 under favorable circumstances could sail, probably, about 6 knots an hour. The “ Clermont” of 1807 made 4!4 knots. The ¢ Mauretania?® has
crossed the Atlantic in 1909 at an average speed of 26 knots. The ¢ Mauretania” could accommodate five ¢ Clermonts ” placed end to end on her boiler and engine room
floor ; and the ¢ Half Moon ” could be placed athwartship on the deck above, with her hull and masts entirely within the ship’s structure.

Dopyright 1909 by Munn & Co. THREE CENTURIES OF NAVIGATION—1609 TO 1909.
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THE “WASH” OF AN AEROPLANE.

Those of our readers who have sat in a racing shell,
or stood at the wheel of a racing yacht, will remember
how troublesome is the “wake” of a competitor,
whether it takes the form of the wash of his sculls, or
of the disturbance of the air as it sweeps from the
leach of the mainsail of a weatherly yacht that is
eating  out to windward some distance ahead. In
the case of two racing yachts that are thrashing it
out on the same tack in a struggle to windward,
there is a certain relative position of the two, ‘in
which the disturbance of the air, caused by its pass-
age over the sails of the leading yacht, will prove ex-
ceedingly troublesome to the second boat, especially
if she‘be but a few lengths astern and sailing close to
the wal:e of the other. When this occurs, there is
nothing for it but to put about on the other tack, and
so get clear of the interference.

With the rapid development of mechanical flight, the
remarkable extent of which was shown so clearly in
the recent brilliant performances at Rheims, it has be-
come evident that the “wash,” or interference, which
is inconvenient to a sailing yacht, may become posi-
tively disastrous to that yacht-of the air, the aero-
plane. It was not until the Rheims contests that an
opportunity was presented to determine the effect of
cre aeroplane upon another, when, in meeting or over-
taking, they passed in rather close proximity. It is
quite: possible that the question of interference had
never occurred to the aviators at Rheims, but it is
certainly a surprising fact that the existence of such
interference, and its evidently serious character as
shown when several machines were in the air at once,
should not have excited more attention, both at the
time and in subsequent expert discussions of the
Rheims contests.

‘When such a large body as an aeroplane, spreading
several hundred square feet of surface, and weighing
from a quarter to half a ton, is driven at fifty niiles
an hour by propellers that are revolving at from 1,000
to 1,200 revolutions per minute, it is certain to leave
i its wake a complicated series of aerial cross cur-
rents, whirlpools, and vortices. Now, judging from
the description of eyewitnesses of the Rheims races,
the behavior of the aeroplanes, when they swept into
rather close proximity to one another, indicates that
these artificially-created wind storms were present, and
that they seriously affected the equilibrium of any
aeroplane that came within their influence. The
“wash” from propellers, driven, as in the case-of Ble-
riot’s monoplane, by an 80-horse-power engine, and the
air waves set up by the passage of his planes must be
very serious indeed; certainly the air will not regain
its equilibrium until long after the machine has
swept by.

Two notable instances of this interference occurred
when several aeroplanes were in the air together. Dur-
ing one race, when Farman was rapidly overhauling
opponents who were flying at the same level, he en-
countered the “wash” of the machines and his own
aeroplane was thrown into rather violent oscillation.
Before he could pass, it was necessary to make a wide
detour to the right or left, or swing up to a higher
level into undisturbed air. On another occasion when
Latham, flying high, overtook a competitor who was
traveling at a lower level it was noticed that his
own aeroplane made a sudden dive, as though drawn
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downward by the suction of the machine below him.
We attach no little importance to a question which
must become increasingly serious as the number of

flying machines is multiplied, and the favorite lines’

of travel become populous with these mechanical birds
of the air. “Leeway,” as the sailors call it, will be-
come even more necessary to the air yacht than it
is now to the sailing yacht. Woe to the aviator
who, flying low with scant clearance between him-
self and the ground, is overtaken by some aeronau-
tical scorcher, who sweeps up from behind, and with
the characteristic snort of triumph whirls onward, giv-
ing him his aerial dust. Happy for him if he recover
his rudely-disturbed equilibrium at the expense of a
broken wing and not of a broken neck. Perhaps after
all we have been a little too “previous” in felicitating
ourselves upon the unlimited room that will be af-
fcrded for flight through the air; evidently the clear-
ance demanded by our sixty-mile-an-hour aeroplane
must be measured by something far wider than the
siretch from tip to tip of the planes, or the length
from head to tail.

THE RETURN OF HALLEY’S COMET.

The announcement by Prof. Max Wolf that he has
discovered Halley’s comet will be received with in-
terest and with surprise by every astronomer through-
out the world—with interest, because not a little credit
redounds to the Heidelberg astronomer, when it is
considered how much this honor has been coveted;
and with surprise, because the historic comet has made
its appearance nearly four months before it was ex-
pected.

Halley’s comet is unique because it was the first
celestial body of its kind which was mathematically
subjugated to the law of gravitation, and because its
history is to a large extent the history of astronomy.
In 1682 a comet was observed by Newton, Halley,
and others. On examining the circumstances of its
motion, Edmund Halley, who was Newton’s intimate
friend, and who did perhaps more than any other
astronomer of his day to popularize the idea of gravita-
tion, computed its orbit on the supposition that it
was parabolic. Comparing his results with the ob-
servations of previous comets, for which purpose it
was necessary to calculate their orbits from the neces-

sarily imperfect measurements of earlier times, he

found that in 1531 and 1607 comets had appeared
which followed so nearly the same path that he ven-
tured to assert its identity with them, and to pre-
dict its return within a period of about 75 years.
Knowing that he would not live to witness the event,
because of his advanced age, he left a plea for recog-
nition which reads: ‘Wherefore, if it should return
according to our predictions about the year 1758, im-
partial posterity will not refuse to acknowledge that
this was first discovered by an Englishman.”

In the year 1758 the French astronomer Clairaut
took up the task of computing the perturbations which
the comet would probably have experienced since its
last appearance, because of the influence of the two
great planets, Jupiter and Saturn. An extremely la-
borious calculation showed that the comet would have
been retardcd about 100 days by Saturn and about
518 days by Jupiter; and accordingly he announced
to the Academy of Sciences near the end of the year
1758, that the comet might be expected to pass its
perihelion about April 13th of the following year, and
that owing to various defects in this calculation, there
might be an error of a month either way. The comet
was actually discovered by an amateur, George Pal-
itzsch, on Christinas day, 1758, thereby justifying Hal-
ley’s brilliant conjecture, adding a new member to the
solar system, and raising the hope (to be later amply
fulfilled) that in other cases also-the motions of com-
ets might be reduced to rule. Thus at one fell stroke
the dreadful divinity that once hedged a comet, the
badge of pestilence, of war, and of death, was swept
aside for all time.

Since Clairaut’s day Halley’s comet has been made
the subject of much mathematical inquiry. . The
French astronomer Pontécoulant carried the calcula-
tion of the perturbations back to 1531, and recently
Messrs. Cowell and Crommelin of Greenwich have
traced the comet back beyond the Christian era. The
result of these computations has been to prove that
Halley’s comet undoubtedly appeared in 1066, and was
promptly regarded by William the Conqueror ag an
omen of victory for his English invasion, and that it
is the same which is depicted on the Bayeux tapestry.
In 1378 and 1456 it appeared again. Cohstantinople
was besieged by the Turks in 1456, and the comet was
regarded by the Mohammedans as a favorable sign
because of the crescent-shaped tail. Christendom was
so alarmed at the simultaneous apparition of the Turk
and the comet that a Papal Bull was promulgated
against both. In a measure, therefore, the history of
Halley’s comet is the history of civilization.

The problem of predicting the return of such a body
as Halley’s comet is one of considerable difficulty. If
the sun and comet alone existed in space, the path of
the comet could be determined easily. There are also
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planets to be considered, and these have a marked
perturbing effect.

So variable are the features of the comet, that in all
the recorded instances of its return the descriptions
never quite tally. In 1066 it created universal dread
throughout Europe. In 1145, according to the Chinese,
it had a tail 10 degrees long. In 1222 it is spoken of
as a fine star of the first magnitude with a large tail.
In 1456 it occupied a space nearly 70 degrees in length,
and spread terror throughout Europe during the month
in which it was visible. On the other hand,.in 1531
and 1607 it does not appear to have been so con-
spicuous, for its tail was only 7 degrees long. In 1682
the comet attracted little attention except among
astronomers, the tail being 12 to 16 degrees long. This
apparent waning of the comet led to the fear that in
1758, the year of its first predicted re{urn, it might be
8o faint as not to be visible at all. In truth, the tail
was not visible until after perihelion, and was then
inconspicuous because at its brightest it was seen
against bright twilight. In 1835 the comet was visible
to the naked eye during the whole of October, and its
tail varied from 20 to 30 degrees in length. So marked
have been the fluctuations, that there is some ques-
ticn whether the comet will be as magnificent in 1910
ac it was in 1546, or whether it will be as insignifi-
cant as it was in 1607.

Halley’s comet never reappears with clock-like
regularity. The change in period from one revolu-
tion to the next in some cases has amounted to more
than two years. The longest revolution so far re-
corded was that from 1222 to 1301—79 years and 2
months. The shortest round is the one now being ac-
complished in a little less than 75 years and 5.5
months. This extreme range of over four years in
the orbital period renders necessary the most careful
and . laborious calculation of the effect of the attrac-
tion of all the planets upon the comet. It is indeed
marvelous that mathematicians have come so near to
predicting the exact date of perihelion at previous
appearances. The best calculation hitherto made was
that of Pontécoulant, who was only two days out of
the way, an achievement which is not likely to be out-
done by mathematicians of our time. In 1864 Ponté-
coulant published the results of his calculation of the
present return, and placed it early in May, 1910, a re-
sult with which the observations of Cowell and Crom-
Their reservation that possibly the comet
may be at perihelion a few weeks sooner is amply
justified by ‘Wolf’s early discovery. At present the
comet is about 250,000,000 miles away from the earth.
At the beginning of November its distance should be
not more. than 165,000,000 miles.

1t is certain that if May 10, 1910, is the date of peri-
helion the comet will be disappointingly near the sun,
so that the solar glare will rob it of its principal
glories.

THE SELDEN PATENT CASE.

The" decision which has been handed down in the
United States Circuit Court upholding the Selden pat-
ent will-be received with mingled surprise and disap-
pointment. We are probably safe in stating that
few patent lawyers ever believed in the validity of the
patent. If the defendants carry out their intention
of appealing, it is not impossible that the decision will
be reversed.

The Selden patent was granted on November 5th,
1895, to George B. Selden. . Originally filed on May 8th,
1879, its final allowance was postponed until the birth
of the automobile industry by delaying the filing of
amendments. The chief claim in issue was “the com-
bination with a road locomotive, provided with suit-
able running gear, including a propelling wheel and
steering mechanism, of a liquid hydrocarbon gas en-
gine of the compression type, comprising one or more
cylinders, with suitable fuel receptacle, a power shaft
ccnnected with and arranged to run faster than the
propelling wheel, an intermediate clutch or disconnect-
ing device, and a suitable carriage body adapted to the
conveyance of persons or goods, substantially as de-
scribed.” In other words, George Selden claimed all
of the essential features of a modern automobile.
Every one of the features embodied in this claim was
individually old. If they were patentable in combina-
tion as a road carriage, was a new result produced?
We doubt it. The internal-combustion motor was
known before Selden’s day. So were power shafts
connected with and arranged to run faster than the
shafts or wheels which they propelled. So were inter-
mediate clutches or disconnecting devices between
shafts running at different speeds.

Thus far, the patent has consumed nine years of
litigation, almost half a million dollars, and 60,000 folios
of testimony to provide material upon which-to base a
disappointing decision. The Selden patent expires on
November 5th, 1912. It may be doubted whether its
validity will be finally settled before it expires, if an
appeal is taken.

That the patent was ever respected by the automo-
bile industry is due largely to the fact that it was
cheaper to pay the slight royalty demanded by its
owners than to contest its validity.
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ENGINEERING.

It seems that unless the new cyanamide industry
should create a big demand there is a possibility of an
overproduction of calcium carbide. It is estimated that
the yearly demand is 192,000 tons. According to Mr.
Pitaval, the French output last year was 26,000 tons as
against a maximum capacity of 50,000 tons. He esti-
mated that the carbide factories of the world have an
aggregate of 367,000 horse-power.

According to official Canadian railway statistics for
the year 1907, the United States has a population of
381 for each mile of railway, and Canada 289. France
has 1,590 for each mile of railway, and the United
Kingdom 1,821. In India there are 10,119 people for
each mile of railroad. In the United States there are
13.61 square miles of territory for each mile of rail-
way; in Canada 161.8 square miles; in the TUnited
Kingdom 5.29 square miles, and in France 8.46 square
miles for each mile of railway.

The proposed Forth and Clyde Canal has been criti-
cised in the House of Commons on the ground that its
cost of $20,000,000 will be out of all proportion to its
subsequent value. Admiral Campbell is reply lays
emphasis upon its great strategic value as affording a
quick means of transit of warships from the North
Sea to the Atlantic, and vice versa. 1In view of the
recent construction of a powerful naval base on the
Firth of Forth the importance of such a canal outside
of its commercial value has been greatly increased.

In view of his classic experiments of twenty years
ago and his construction of a gigantic aeroplane, the
announcement that Sir Hiram Maxim has built a new
biplane cannot fail to arouse much interest in the
world of aeronautics. The most valuable feature of
his work was the determination of the best form of
propeller by means of a whirling arm. Outside of the
fact that his new motor (which, together with the rest
of the machine, has been built by Messrs. Vickers, Sons
& Maxim) is extremely light in proportion to its
power, no particulars regarding the machine have been
made public.

The proposed method of driving ships by the com-
bination of steam turbine and motors, which at first
was received rather coldly, is now beginning to receive
the attention to which we consider it to be well en-
titled. In a recent discussion of the subject in Cas-
sier’s Magazine, the advantages of the system for cargo
boats are stated as follows: More cargo can be car-
ried; coal consumption is less; there is greater pro-
peller efficiency in rough weather and less propeller
racing; and the vessel is not totally disabled if the
rudder or a propeller shaft is disabled. The disadvan-
tages are that the first cost of the ship is greater and
that a more skillful staff is required.

At the recent meeting of the British Association for
the Advancement of Science at Winnipeg, interesting
papers were read by Sir John Thornycroft on “Hydro-
planes or Skimmers”; by Mz. C. B. Smith on “The City
Hydro-Electric Plant” of Winnipeg; by Lieut.-Col. W.
P. Anderson, Chief Engineer of the Department of
Marine, on “Improvements in the Navigation of the St.
Lawrence”; and by Col. G. W. Goethals, chief engi-
neer and chairman of the Isthmian Canal Commission,
on ‘“Engineering and Construction Features of the
Panama Canal.” The latter was considered the most
important paper, and -will appear in full in the Asso-
ciation’s Proceedings, only one paper in each section
SG appearing.

Two of the largest lighters afloat have recently been
launched by Messrs. Rennie of Greenwich, England.
They are entirely constructed of steel, 112 feet 1long,
30 feet beam, and 11 feet 9 inches deep, with a draft
when lifting 500 tons of 10 feet. They are divided
for 66 feet of their length by a well, on either side of
which are six separate water-tight compartments, any
or all of which can be quickly flooded for balancing,
while they may be expeditiously cleared by a powerful
steam pump. The quarters for captain and crew are
fcrward, and boiler and engine room aft. The lighters
have been built to the order of the Mersey Dock and
Harbor Board, and are intended primarily for raising
sunken vessels and similar objects.

The Metropolitan District Railway of London and
its associated underground lines are subjected to a
destructive wear of the rails which was not present in
the days of steam operation. One form of this wear
is known as “battering,” which results in hollows
that develop at distances of from two to three feet
apart. It is generally found on the inner rail on
curves. Corrugation is a well-known phenomenon on
electric roads and constitutes one of the most puzzling
features of rail wear under electric traction. This trou-
ble is no doubt largely due to the fact that part of the
weight of the motors is carried directly on the axles
without the intervention of springs and that the center
of gravity of the motor car is much lower than that
of the steam locomotive. A partial remedy has been
found in the use of high silicon rails, which show an
increased life of about 30 per cent over rails of the
standard composition,
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ELECTRICITY.

An electrolytic process for the production of bleach-
ing solution is used by the Amazon Knitting Mills of
Muskegon, Mich.,, by which the cost of bleaching is
said to be less and the results obtained much more
uniform.

Japan is falling in with the general moyement for
the electrification of railways, and the Hachioji-Kafu
line of the Japanese middle district railway is to be
eiectrified. Fifteen motor cars have already been or-
dered from the Osaka Railway Carriage Company.

The Canadian Department of the Interior has re-
cently been estimating the available water power of
Dominion streams, and concludes that there is over
twenty-six million ho;'se-power in accessible localities,
of which only half a million has been hitherto devel-
oved. The largest power is on the Hamilton River in
Labrador where 9,000,000 horse-power is available, the
Canadian part of Niagara Falls coming second.

The Blectrical World has an interesting discussion
of Prof. Marks’s article on the price of electric serv-
ice. It is pointed out that on account of the difficulty
of cheaply storing electrical energy the consumption
of any individual user is as important a factor in the
cest of serving him as the operating cost, and that it
is therefore reasonable for some sort of standing
charge based on his estimated or measured demand to
be made in addition to a service charge based on oper-
ating cost.

Machinery aggregating 10,000 horse-power and other
equipment to the total value of $400,000 is now on its
way to Dawson City, where Klondike mining opera-
tions are expected to be facilitated by the provision
of electric power. An English company has taken over
the present power 'station, the only coal mine in the
district and the local tclephone system. Water power
is available for part of the year, but is complicated by
floods at one season and drought at another. The
present power plant uses wood fuel largely, the local
supply of which is becoming exhausted, and consider-
able economies are expected from use of coal screen-
ings hitherto wasted at the new company’s power
kecuse, which will be erected at their mine.

The city of Glasgow, Scotland, whose record for an
efficient and economical municipal tramway system is
well known, has also a remarkably well-conducted
electric light and power supply department, according
to figures recently received for the past year’s work-
irg. In spite of a decrease in income of $38,000, due
to reduced charges for current, increasing use of eco-
nomical metallic filament lamp, and general trade de-
pression, an actual increase in available profit balance
of $14,000 has been made.
sold is 29,500, an increase of 6,000 over the previous
year, and 1,232 new consumers have been added.
Eighteen million units out of thirty-three sold were
for power purposes bringing in on the average 11
cents per unit.

The experiments, which we described about a year
ago, with apparatus for the destruction of harmful
nioths by means of a combination of electric light and
a suction blower, have been repeated with great suc-
cess at Zittau, in Germany. The beam from a search-
light mounted on the roof of the municipal electric
plant is played upon the forest several miles distant
and the moths come fluttering up the beam in swarms
to where the intake of a powerful suction blower is
concealed below massed arc lamps. The moths are
drawn in by the suction and exhausted into a wire
net cage which is removed as often as filled. As
much as 140 pounds weight, representing some 400,000
noths, has been destroyed in this way in one night.

It is not generally known that the disturbances in
Persia, reports of which from London have occupied
much space in the press of late, pass over the longest
telegraph circuit in the world. The telegraph opera-
tor at Teheran “speaks” directly to his colleague in
London, 4,000 miles away, by wire, automatic repeat-
ers taking the place of operators at ten points on the
route. The first repeating station from London is at

Lowestoft, where the message is carried forward 200 -

miles by cable under the North Sea to Emden, Han-
ovef, where it is again automatically repeated; sta-
tions at Berlin, Warsaw, Rouno, Odessa, Kertch, Suk-
hum, Kaleh, Tiflis, and Tauris flash it instantaneously
without human intervention, the operator at Teheran
being the first to handle it since it left London. The
line is continued to India, but in no other place is
there so long an automatic circuit.

Mr. George H.Cove of Somerville, Mass., has a solar

’ thermo-battéry which is claimed to produce enough

current in ten hours’ sunlight to supply thirty tung-
slen lamps for three days. The apparatus consists
of a frame of violet glass, like a large window, below
which a number of metallic plugs are set in an insu-
lating material. One end of each plug is constantly
exposed to the sun while the other is shaded and cool,
and the rays permitted to pass by the violet glass set
up a reaction in the special alloy used, causing a con-
stant flow of current to the storage batteries,

The aggregate horse-power .
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SCIENCE.

The famous lion of Lucerne appears to be doomed.
The entire face of the sandstone rock in which the
figure is carved is falling to pieces, and, in spite of
every effort on the part of the local authorities, the
lion is crumbling away and becoming disfigured.

The Duke of the Abruzzi has made a new record in
mountain climbing. The highest ascent hitherto made
in the Himalayas, the scene of the Duke’s exploit, was
by the Norwegians Muradas and Robertsen, who
reached a height of 7,300 meters (more than 23,725
feet). The Duke mounted Bright’s Peak, which is
7.600 meters (above 24,700 feet) in height. This peak
is in the Godwin-Austen group.

Scientists now have placed at their disposal the
highest meteorological and astronomical observatory
on the American continent. It is situated on the
top of Mount Whitney, California, 14,000 feet above
sea level. Realizing the value for effective and pro-
gressive astronomical and meteorological work of an
observatory far above the clouds and free from dust
and smoke near great cities, the Smithsonian Insti-
tution decided to build a suitable laboratory on Mount
Whitney. Now that the observatory is opened it will
be used by scientists of the Simithsonian Institution and
by others to make observations. The Smithsonian will
permit the building to be used by any scientist gra-
tuitously.

We have aiready made the statement in these col-
umns that the Lick Observatory under W. W. Campbell
sent an expedition to the top of Mount Whitney for the
purpose of spectroscopically comparing the atmos-
pheres of the moon and Mars, the object being to settle
once and for all the mooted question of Martian water.
Inasmuch as the moon has an atmosphere which if
not non-existent is at least inappreciable, the comparison
of its spectrum with that of Mars’s atmosphere should
prove conclusively whether or not there is any water
on Mars. A telegram has been received at Harvard
College Observatory from Prof. Campbell in which he
states that together with Dr. Albrecht he compared
the spectra of Mars and the moon and detected only
a little water vapor on Mars. The bands which were
measured were of equal intensity and very faint. A
reply from Prof. Lowell will naturally be looked for
with some interest. It will be remembered that Mr.
Slipher of Prof. Lowell’s staff has stated that he dis-
covered spectroscopic evidence of water on Mars.

The common impression that the soils of the United
States are wearing out and that the crop yields are on
the decrease is declared to be erroneous by Prof. Mil-
ton Whitney, chief of the Bureau of Soils. The re-
silts of his investigation will be published in the next
bulletin of the Department of Agriculture. In sum-
ming up, Prof. Whitney says that a careful study of
the data appears to justify two conclusions—first, that
the productivity of the newer agricultural soils of the
TUnited States is not decreasing. Individual farming
deteriorates and soils wear out, but, as a whole, it
seems probable that we are now producing more crops
per acre than formerly. The cultivation of the land
has been more intelligent, the principle of rotation
of crops has been better observed, and, in latter years,
a more careful use of fertilizers has been made. In
addition, we must recognize the increase in farm ani-
n:als and stock, the improvements in such by selec-
tion and breeding and the increased population which
is forcing attention to more intensive methods of cul-
tivation.

An effective method of freeing the air of rooms
from dust and germs is especially desirable for pri-
mary schools, children’s hospitals, surgical operating
rooms and spinnin; mills. The method hitherto

in use consists in supplying a current of air
which has previously been purified, more or
less completely. Richet has devised a simple

method of purifying the air confined in a room by
causing it to circulate continuously through an appa-
ratus which retains the dust and microbes. The appa-
ratus is simply ~an electric fan which revolves in a
vertical cylinder and produces a current of nearly 2
cubic feet per second. Water, or some other liquid,
drips from a 3-quart vessel, at the rate of 1 quart per
hour, upon the blades of the fan, from which it is
projected, by centrifugal force, in fine drops to the
wall of the cylinder. The impurities of the upward
blast of air -are caught by the spray, which then
trickles down the cylinder to a large basin in which
the whole apparatus is set. Richet employed glycerin
and soap solution, but the air can be purified very well
by a spray of water alone. One hundred thousand
noicrobes, estimated by the usual methods, were thus
ccllected in three hours from the air of the labora-
tory. The dried organic matter collected in the same
interval weighed about 1 grain, and the mineral mat-
ter 14 grain. The same appara us can evidently be
employed for the chemical purification of the air by
substituting " appropriate solutions—cuprous  chloride
fcr the removal of carbon monoxide, potash-or soda
for carbon dioxide, etc.
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HUDSON AND HIS EXPLORATION
OF THE HUDSON RIVER.

The name of Hudson has been given to the Hudson
River, not by any means because he was its original
discoverer, but because he was the first navigator to
explore the river throughout its navigable length, and
leave behind a detailed account of his voyage. It will
therefore be fitting to preface the present
record of Hudson’s voyage by a brief refer-
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which resulted in the exploration of the Hudson River.
His last voyage, made under the auspices of the Mos-
covy Company, commenced on April 17th, 1610, had for
its object a search for a northwestern route to the
Pacific Ocean through what is now called Hudson’s
Strait; and it was here in the following- June that
Henry Hudson, John Hudson, and seven others, mostly
sick and disabled, were set adrift by the mutinous
crew in an open boat, with a gun, some powder and
shot, an iron pot, some meal and a chest of carpen-
ter’s tools. The ultimate fate of the great explorer,
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Pacific, in the latitude of 60 deg. On May 5th he
rounded North Cape, but, baffled by the ice and by the
discouragement of his crew, he determined, instead of
returning home, to sail direct to the coast of America
at the latitude of 40 deg., where he hoped to find a
northwest passage by a strait which his friend, Capt.
Jchn Smith, in the letter sent to him from Virginia,
informed him led into the Western Ocean somewhere
between New England and Virginia. On July 18th he
cast anchor in a harbor on the coast of Maine. He
touched at Cape Cod; sailed to a point one hundred miles

south of Chesapeake Bay; and then turned

northward again and entered Delaware Bay.

ence to the discoveries of earlier explorers. )

Finding the river unnavigable, he ran back

After the return to Spain of the remnant
of Magellan’s expedition in 1522, it began
to be well understood in Europe that a vast
ocean must separate the New World and
Asia; and the early navigators forthwith -
began to search for some route by which
they could avoid the long journey from
Europe to Asia by way of the southern seas, 5
and find a direct route in more northerly
latitudes. The explorers sought eagerly
for a northwest passage, gradually laying I
their courses farther and farther up among
the ice floes of the Arctic regions. The
eastern coast of North America was care-

to the ocean and sailed up the coast, and
on September 2nd was off the New Jersey
shore, and anchored probably off what are
known as the Navesink Highlands to the

fully searched, and the tiny caravels of those
days were sailed into the mouths of great
rivers, in the hope that they would prove 5o
to be straits or channels opening through
into the Western Ocean. Among these early
explorers was Lucas Vasquez d’Allyon, who
tried for a passage by the James River and
through Chesapeake Bay in 1524. In 1525
HEstevan Gomez sailed down the coast from =
Labrador to Florida, making a record of

Cape Cod, Narrangansett Bay, and succes-

Geaeral Divection of
HENRY HUDSON'S
four recarded

south of New York Bay. On the following
day the “Half Moon” let go her anchor in-
side of Sandy Hook. The week was spent
in exploring the bay with a shallop, or
small boat, and ‘“they found a good entrance
between two headlands” (the Narrows)
“and thus entered on the 12th of September
into as fine a river as can be found.”

The log of this voyage was kept by Robert
Juet, who was probably the mate of the
‘“Half Moon.” It is written in the quaint
English of that period, and is entitled ‘“The
Third Voyage of Master Henry Hudson,
toward Nova Zembla, and at his return,
passing from Farre Islands to New-Found
Land, and along to Fourtie-Foure Degrees
and Ten Minutes, and thence to Cape Cod,
and so to Thirty-Three Degrees, and along
the coast northward to Fortie-Two Degrees
and one Halfe, and up the river neere to

sively of the mouths of the Connecticut, the

Fortie-Three Degrees.”
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In his passage up the river, Hudson made

Hudson, and the Delaware rivers. Early in
1524 Giovanni da Verazano, who was born
in 1480 at Florence, crossed the Atlantic
with a single ship and a crew of fifty men.
He sighted Cape Fear, N. C., and coasted
north to latitude 50 deg. About the last of April, 1524,
the “Dauphine,” as Verazano’s craft was called,
arrived off a low point of land, now known as Sandy
Hook, where, seeing an inviting harbor, Verazano
sailed into the roadstead. The ship’s boat was manned
and rowed through the Narrows into the Upper Bay,
where a hasty survey was made of its islands and in-
lets, and the mouth of the noble river which flowed
into it. He speaks of the river as “a very great river”
(una grandissima riviera); and the name Grande
River was used by some of the léading map-makers
of Europe during the sixteenth century. When the
Dutch took possession of this part of the country, the
name “Groote” was substituted for the ltalian term.
Henry Hudson was no doubt induced to explore the
“Grande River” by a letter from Capt. John Smith,
who wrote that it was a strait connecting with the
western sea, which in those days was believed to lie
not very far from the Atlantic seaboard.

Of Henry Hudson the man we know com-
paratively little, and that little is comprised

The voyage of 1609, during which he discovered the Hudson River, is shown by

a full black line.

MAP SHOWING HENRY HUDSON’S FOUR RECORDED VOYAGES, 1607-1610.

whether he died of starvation or drowning, or was
frozen to death, is a matter of pure conjecture.

On the 8th of January, 1609, a contract was made
between ‘“the Directors of the Dutch India Company
of the Chamber of Amsterdam” and “Mr. Henry Hud-
son, Englishman, assisted by Jodocus Hondius,” who
was to act as interpreter. In the Dutch copy of the
centract preserved at The Hague, Hudson’s Christian
name is three times spelled ‘“Henry,” and he signed
the document in the same way; so that in the opin-
ion of the Hudson-Fulton Celebration Commission, “as
he was an Englishman, it is a mistake to call him
‘Hendrik.””

The “Half Moon” set sail from Amsterdam April 4th,
1609, with a crew of eighteen Dutch and English sail-
ors. The object of the voyage, as per the contract,
was to seek a passage to the north of Nova Zembla,
and by an easterly course to reach what is now the

progress according as wind and tide were
favorable, the time from sundown to sun-
rise being always spent at anchor. On Mon-
day, the 14th, he passed through a “very
high and mountainous” country, probably
the Highlands. On the following day, mention is evi-
dently made of the Catskills, when the log records that
they ‘“came to other mountains which lie from the
river side.” On Saturday, the 19th, the little ship
bad reached the northerly limits of its trip, and an-
chored off what is probably now the northern section
of the city of Albany. Further exploration of the
river was made in the shallop, in the expectation of
finding deeper water beyond the shoals. This was a
vain hope, however, and the conviction must finally
have come to the heart of the intrepid adventurer that
once again he was foiled in his repeated quest for the
rorthwest passage. On Wednesday, the 23rd, the
“Half Moon” started on her return trip down the river.
On the 29th she was at the northern entrance to the
Highlands, having reached ‘“the edge of the moun-
taines or the northermost of the mountaines.” De-
tained by a heavy gale until October 1st, Hudson
weighed anchor on that day and reached
Stony Point. Finally, on Friday, the 2nd,

within the years 1607 and 1611. He was
born in or near London; but of the exact
date of his birth there is no certainty. His
first appearance is on April 19th, 1607, when,
with eleven companions, he is found par-
taking »f Holy Communion in a little church
in London, prior to embarking on his first
recorded voyage. Our last sight of him is
when he passes from view among the mists
of Hudson Bay on June 22nd, 1611, turned
adrift with a few companions by the mu-
tinous crew of the “Half Moon.” No authen-
tic portrait of the man exists. He came of
a seafaring family, had a wife and chil-
dren, and evidently belonged to a prominent
family.  He made four recorded voyages,
the first, second, and fourth under English
auspices, and the third under the Dutch.
In 1566 Parliament incorporated “The Fel-
lowship of English Merchants for the Dis-
covery of New Trades,” which was better
known as the Moscovy Company; and it was
in their employ that Hudson, on his first
voyage, made an effort to reach China by
passing between Greenland. and Spitzbergen.
At latitude 81 deg. 30 min. he was checked
by the Arctic ice and returned home. This
voyage lasted from April 23rd to September
15th, 1607. The second voyage, in 1608, last-
ing from April 22nd to August 26th, had
the same object in view. This time he en-

the “Half Moon” cast anchor off “a cliffe
that looked of the colour of a white greene,”
which is considered to have been undoubt-
edly “the green serpentine outcrop” at Cas-
tle Point, Hoboken. i

Evidently the ‘“Great River” made the
same pleasing impression upon Hudson as it
has done on the many millions who have
voyaged between its banks in the interven-
ing three centuries. Says he: “It is as
pleasant a land as one need tread upon.
The land is the finest for cultivation that I
ever in. my life set foot upon.” With a few
exceptions, he found the native Indians to
be friendly disposed. Dressed in skins and
with the characteristic decoration of feath-
ers, wearing copper ornaments on their necks
and carrying bows and arrows, they smoked
large red or yellow copper tobacco pipes.
To the little ship they brought tobacco,
dried currants, grapes, corn, pumpkins, and
beaver and otter skins, which they bartered
for knives, hatchets, and trinkets. The
country appears to have been quite popu-
lous with the Indians, who lived in dome-
shaped huts, built of saplings and covered
with bark. They existed chiefly on corn,
which, together with beans, was dried for
their winter use. Fish and birds also
formed part of their diet, and mention is
made of salmon, mullets, rays, and stur-
geon. At the various places where Hudson

deavored to pass between Spitzbergen and
Nova Zembla. After reaching latitude 75
deg. 30 min. he was driven back by the ice.
In 1609 he entersa the service of the Dutch
East India Company, and made the voyage

The raised superstructure forward contains the quarters for the crew. Below the
bowsprit, furled on its yard, is the curious square sail known as the

“blind sail.” The sailors are dressed in the costume of 1609.

THE REPLICA OF THE “HALF MOON”; PHOTOGRAPH TAKEN JUST

BEFORE SHE WAS SHIPPED TO AMERICA.

landed ‘he was usually received amicably
and with no little ceremony. It is evident
that Hudson’s treatment of the Indians was
kindly, and the voyagers made a good impres-
sion upon the natives, which was destined
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to have a beneficial and lasting effect on the subsequent
history of this State.

It was while at Albany that Henry Hudson decided
‘40 trie some of the chiefe men of the countrey
whether they had any treacherie in them”; and accord-
ingly he “tooke them down into the cabin and gave
them so much wine and aqua vitae that they were all
merrie, and one of them had a wife which sate so mod-
estly, as any one of our countrey women “would do in
a strange place. In the end one of them was drunke.”

Not always was the intercourse of this convivial char-
acter. After the return of the “Half Moon”
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ary 8th, 1609. Here also are the primitive dividers
and measuring scales for plotting the course. The
cabin contains a Jacob’s staff, the primitive sextant
with which Hudson determined, with a fair amount of
accuracy, his latitude. All of these articles are faith-
fully copied from prototypes in the Netherland Mu-
seum. Above the captain’s cabin is a smaller one for
the accommodation of the mate; and above this is the
lofty poop deck.

From a naval constructor’s point of view, one of the
most curious things about the “Half Moon” is the ex-
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and well set up. The old Dutch East India Company,
whose chief office was in Amsterdam, placed on all its
vessels the initial letter of the port from which they
sailed. This accounts for the large letter A on the
stern of the “Half Moon.” Other signs painted on the
vessel are a starry heaven, a comet, planets, and a
half moon. Below these are the name of the vessel
and the arms of Amsterdam and of the company.
—_— e r——— ————
THE FOUR PERIODS OF HUDSON RIVER HISTORY.
For the lovers of history, none of the pageants of
the Hulson-Fulton Celebration will equal in

to the lower harbor, and when John Cole-
man and four others were exploring in the
shallop, they were attacked by the natives,
and Coleman was killed. This was on Sep-
tember 6th. Other conflicts occurred on the
9th and the 15th of September, and on Octo-
ber 1st, the log records how an Indian who
had climbed up the rudder to the cabin win-
dow was caught stealing and shot. The fol-
lowing day the Indians attacked in force,
and were driven off with a loss of eight or
ten killed. On the 4th of October the “Half
Moon” sailed down the harbor and out to
sea, and “on the seventh day of November,”
according to the log, “being Saturday by the
grace of God, the ‘Half Moon’ safely arrived
in the range of Dartmouth in Devonshire in
the year 1609.”
THE “HALF MOON.”

When the replica of Henry Hudson’s “Half
Moon” was lifted by the floating crane at
the Brooklyn navy yard from the deck of

interest the great parade of Tuesday, Sep-
tember 28th, which will tell the story of the
past three hundred years of Hudson River
history, in a procession of over half a hun-
dred floats, representing the successive per-
iods of Indian, Dutch, English, and Ameri-
can occupation.

Henry Hudson, during his exploration,
found the river occupied by two great
branches of the aboriginal Indians, the Al-
gonquins at the mouth and in the lower
river, and the powerful league of the Ire-
quois, or Five Nations, at its head. With
a few slight exceptions, Hudson’s reception
was friendly, and both he and his crew .ap-
pear to 'have treated the Indians with con-
sideration. It is certain that such conflicts
as occurred were insignificant in comparison
with the battle fought between the Canadian
Indians under Champlain on the shores of
Lake Champlain and a party of lroquois
Indians—a conflict which occurred only a

the “Soestdyk,” on which she was brought
over from Holland, and lowered into the
water, there was a general expression of
surprise at her diminutive appearance; for
she was actually no larger than a small har-
bor tug. On rowing over to the craft and
going aboard, however, it was at once evident that
what she lacked in size, she more than made up in
general staunchness and strength of construction.
Tluff of bow and high in the poop, as was the fashion
in naval architecture of three hundred years ago; built
of heavy oak timbers, and planked and decked with
the same material, the “Half Moon” was well calcu-
lated to stand the buffetings of long deep-sea voyages.
Moreover, her underwater model is such, with its long
clean run, that, although it must have been slow work
beating to windward, it is certain that with the wind
free and sheets started the little craft must have been
good for say six knots, and possibly—under favorable
circumstances—a little more than that. All the same,
in view of the diminutive size and exceedingly cramped
quarfers of the “Half Moon,” one is filled with admira-
tion for the daring and resourcefulness of the men
who struck boldly to the northwestward in such a
cockle shell of a boat, on voyages of many months’
duration and in a quest for a northwest passage, which
must needs lead them on to dangerous coasts and amid
treacherous shoals, of which there was no

chart, beacon, or buoy, to give them

Note the steel crad&ghin which the boat was carried on the deck of the “Soestdyk.”

e transfer was made by the floating crane.

“HALF MOON * BEING LIFTED FROM STEAMSHIP TO DOCK AT

THE BROOKLYN NAVY YARD

aggerated, upward slope of the after part of the main
deck and of the quarter and poop decks above it, the
effect of which was to give great elevation to the poop.
Curious indeed to our eyes is this lofty structure; but
it must have been an excellent position from which to
navigate the ship. About four feet below the main
deck is the “tween deck” or the “derdeck,” where the
head room is so limited that the crew must have at
times performed some of their duties on all fours.
Here are the two old-fashioned cannon, the primitive
kitchen and berth for the cook, a bread room and
berth for the steward, and a gunner’s room in which
the powder was stored. Below is the hold, in which
were stored the provisions, drinking water, cable, and
cargo. The ‘“Half Moon” carries three masts and a
bowsprit. Below the latter is a curious square sail
known as the “blind sail.”” On the foremast are a
foresail and a topsail, on the mainmast a mainsail and
a main topsail, and on the mizzen is a lateen sail.
The shrouds, stays, spars, and in fact the whole of the
rigging, standing and running, is exceedingly strong,

few days before Hudson sailed into New
York Harbor. “The contrast between the
French and the Dutch and English treat-
ment,” says the Hudson-Fulton Commission,
“led to the formation of the famous Coven-
ant Chain of friendship between the Indians
and the latter, and prevented the French from ever
obtaining a permanent foothold in the State of New
York.”

The Dutch, who succeeded the Indians as owners of
what is now New York State, were in 1609 the leading
commercial nation of the world, and Amsterdam, from
which Hudson set sail, was its leading port. The in-
terest aroused among the early Dutch traders by Hud-
son’s voyage led to the erection, as early as 1613, of
traders’ huts along the Hudson River. The first per-
manent settlements were made at Fort Orange (Al-
bany) in 1624, and at New Amsterdam (New York)
two years later. The colonial history of New Nether-
land began with the landing on Manhattan Island of
Peter Minuit, as the first Governor-General, in 1626
Urnder New Netherland was included the territory
between the Connecticut and Delaware rivers. The
English took possession in 1664; surrendered to the
Dutch in 1673; but once more gained possession, this
time destined to be permanent, in 1674.

Henceforth New Netherland was to be known as New
York, New Amsterdam as New York city,
and New Orange as Albany; but the Dutch

friendly guidance.

The ‘“Half Moon” must be seen to be
appreciated. Of 80 tons displacement, she is
only 80 feet in length over all, 63 feet on
the waterline, 16 feet 11 inches beam, 10 feet
1 inch molded depth, and 714 feet draft of
water. She was built by a committee of
patriotic Dutch citizens, who provided the
necessary funds, her plans being drawn
from original sketches and documents pre-
pared by the late instructor of shipbuilding
in the Dutch navy. In the parade up the
Hudson River she will be manned by offi-
cers and a crew from the Dutch ship of war
“Utrecht,” all dressed in the quaint cos-
tumes of three hundred years ago. Forward
is the raised forecastle, the sleeping place of
the crew, provided with five berths. For-
ward of this and below the bowsprit is the
galley, an extraordinarily exposed and wet
position, where, says tradition, the sailors
were placed for punishment. At the after
end of the boat on the main deck was the
position for the steersman, whose head pro-
jected through the steeply-sloping quarter
deck above him and was protected by a curi-
ous canopy. In front of the steersman were
a compass, a sand glass, and a log glass.
Upon the main deck and covered in by the
steeply-sloping deck, known as the quar-
ter deck, is the captain’s cabin. TUnder his
berth, in an artistically bound chest, are the
books which comprised the captain’s small
library. Upon the diminutive table is a sea
chart, a faithful reproduction of the one ex-

origin of New York is still commemorated
in such mames as Brooklyn, Harlem, and
Statem Island. Regarding this momentous
change, the Commission is of the opinion
that the merger of the Dutch and English
régimes was accomplished more completely
and naturally than a change of jurisdiction
could have been made between almost any
other two mations in the world; for the
Dutch were more closely allied to the old
Anglo-Saxon stock from which the English
are descended than any other living Euro-
pean people. Intense rivals in commerce,
England and Holland had worked hand in
hand for years for the liberties of Europe,
and there were radical bonds of sympathy
between them, which contributed materially
to the progress of the colony of New York.

The American or United States period be-
gan, of course, with the Declaration of Inde-
pendence on July 4th, 1776. The geo-
graphical position of the Hudson River,
which forms part of the great highway of
travel from the Atlantic seaboard to the
Great L.akes and Canadian territory, ren-
dered it strategically of the very highest im-
portance, and, therefore, the main object
of contention between the opposing forces.
The British realized that if they could estab-
lish complete possession of the Hudson Val-
ley they would cut the colonies in two; and
by establishing a route of communication be-
tween Canada and New York, they would
be able to defeat the colonies in detail. The
vast range of incidents connected with the

isting copy, (nentioned by Shakespeare,
which is in the British Museum. On the
table also is a copy of the contract with
Hudson for his notable voyage, dated Janus

View looking aft, showing the loft

the cabins OL‘PHudson and his mate.

DECK VIEW OF THE “HALF MOON,”

oap, containing the steersman’s position and

Hudson River Valley has rendered it neces-
sary for the Commission to confine the floats
to the representation of events more imme-
diately connected with New York city.
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FULTON AND HIS LIFE WORK.

The forthcoming festivities commemorate the first
complete exploration of the Hudson River by Henry
Hudson and the inauguration by Robert Ful-
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in the late Russo-Japanese war. He proposed to float
down upon the enemy two such torpedoes tied to-
gether by a line, which, being intercepted by an ene-
my’s ship, would swing around, strike her sides, and
explode. His most effective work in this field was the
construction of a practical submarine or “plunging”
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propeller through a man-operated crank wheel, from
which power was transmitted through bevel wheels to
a propeller shaft running through the center of the
boat. The steering, operation of the pump, cnd the
raising and lowering of the sail, were all accomplished
from the interior by the methods shown in the accom-
panying engraving. Fulton made an exhibi-

ton of successful commercial steamboat navi-
gation on its waters. Hudson was not the
first navigator to see the Hudson River, and
neither Robert Fulton himself nor the Com-
mission which has organized and carried
through the celebration has ever claimed
that Fulton was the original-inventor of the
steamboat. 1t is rarely that a complete in-
vention leaps full fledged from the brain of
any one man. Almost invariably it is the
product of the disconnected labors of sepa-
rate individuals, each of whom contributes
his quota to the ultimate result. Three men
above all others—Symington on the Forth
and Clyde Canal, Fitch on the Delaware, and
Fulton on the Hudson River—will be for-
ever associated with the invention of the
steamboat; and it is because Robert Fulton
combined with his fine engineering sense a
large executive and commercial instinct, and
was backed by the financial and political
influence of Chancellor Livingston, that he
was able, not only to put a practical steam-
ship afloat on the Hudson River, but to es-
tablish the infant enterprise as a perma-
nent commercial success.

Fulton was born in Little Britain, Lancas-
ter County, Pennsylvania, in 1765. As a boy
he showed a decided gift for drawing and
mechanics, to which was joined an unusual
facility for mathematical calculations. At
seventeen years of age he went to Philadel-
phia to take up the study of portrait and
landscape painting and mechanical drawing.
In this he must have shown considerable
ability; for at the age of twenty-one he had
saved. sufficient means to purchase a home

tion on the Seine, descending with one man,
remaining twenty minutes below the water,
and coming successfully to the surface. At
Brest, in June, 1801, he descended with three
men to a depth of twenty-five feet, and re-
mained below for one hour, the air being re-
newed from a reservoir of air under high
pressure. On another occasion he attacked
a specified boat in the harbor, attached one
of his torpedoes, and blew the boat to pieces.
This occurred in August, 1801. The signifi-
cance of these exploits is enhanced when we
bear in mind that the experiments above
referred to were made to demonstrate to
Napoleon 1. the value of Fulton’s invention
for attack upon the English fleet. His plan
was to build steamboats which were to act
as tugs to tow the vessels containing Napo-
leon’s army of invasion across the English
Channel; and while the steamboats were to
afford Napoleon an opportunity to strike a
blow upon land with his army, Fulton’s sys-
tem of submarines would enable the French
navy to strike an equally telling blow by
sea. As the French government failed to
accept Fulton’s submarine and torpedo in-
ventions, he subsequently returned to Eng-
land and laid his plans before the British
government. Mr. Pitt, the Prime Minister,
was favorably impressed, and Fulton was
given an opportunity to attack a brig which
was anchored off Deal in the English Chan-
nel. He launched a torpedo, and by com-
pletely destroying the vessel demonstrated
to naval and military officers and to a large
concourse of spectators the success of his
invention. The British government, how-

for his widowed mother, in Washington
County. In the following year he went to
England to study art under his distinguished
compatriot, Sir Benjamin West, who subse-
quently, in 1792, was elected president of
the Royal Academy. That Fulton was an artist of no
small attainment is shown by the character of the
work which has survived him, and by the fact that
his portraits were exhibited at the Royal Academy and
at the Society of Arts in Great Britain. His own por-
trait, painted by his brush, which now hangs in the
rooms of the American Society of Mechanical Engi-
neers in New York, is an excellent piece of work, and
shows distinctly the influence of the master under
whom he studied.

An artist by profession, Fulton was an engineer and
inventor at heart. Benjamin West’s influence, coupled
with his own charm of personality and undoubted
social gifts, brought him into touch with many lead-
ing men in England, notably the Earl of Stanhope,
whose interest in mechanical and physical science is
well known. On September 30th, 1793, Fulton wrote
to the Earl, offering to make known to him his scheme
for mov?ng ships by steam and his plan for an in-
clined plane for the operation of canals. In the same
year, also, he invented a mill for sawing marble and
other stone, and actually had one in operation near
Torbay, Devonshire. His interest in steam naviga-
tion at this time is shown by a letter to Boulton &
Watt, dated November 4th, 1794, asking what would
be the cost of a steam engine, “which is designed to
be placed in a boat.” The letter was written from
Manchester, where he met young Robert Owen, subse-
quently known as the distinguished social reformer.
Fulton interested Owen in his plans for the more rapid
and cheaper excavation of canals, and they became co-
partners in his inventions. Meanwhile he was writing
a ‘“Treatise on Canal Navigation,” which

From a painting by Benjamin West in possession of Fulton’s grandson, Robert

Fulton Ludlow, of Claverack, N. Y.
ROBERT FULTON; 1765-18106.

boat, called the “Nautilus.” This vessel, 6 feet in
diameter and 20 feet long, was built of iron and cop-
per, and in general outline resembled the modern sub-
marine. It was provided with a sail for surface navi-

THE BRONZE MEDALLION OF ROBERT FULTON ON
HIS MONUMENT IN TRINITY CHURCHYARD.

gation, which could be folded back upon the boat when
diving. To submerge the boat, water was admitted,
which was removed by pumping when it was desired
to come to the surface. It was driven by means of a

ever, for obvious reasons, did not wish to
encourage the development of submarine
warfare, for they realized its great potential-
ity. They offered Fulton a considerable re-
ward if he would suppress his plans forever.
This he refused to do, saying to the committee that
waited upon him: “I will never consent to let these
inventions lie dormant, should my country at any time
need them.”

Fulton, again a resident in France, realizing that he
bad failed to interest either goverrment in his system
of submarine warfare, turned to his favorite scheme,
and bent his energies to the development of a practi-
cal steamboat. He made application to the French gov-
ernment, filing a description and plans of his boat,
which have been preserved in the archives of the Con-
servatoire des Arts et Métiers, Paris. The wide study
of what had been done and was then being attempted
in the development of the steamboat, with which Ful-
ton prepared himself, is shown in these plans, and the
reader is directed to the illustration of the boat, in the
chapter on “Steamboats Prior to the Clermont,” which
appearson page 221. Thedrawingis especially valuable
for the light which it throws upon the “Clermont,” of
which the original drawings have disappeared. —The
date of the letter to the French Commission was Janu-
ary 25th, 1803. Fulton built a small boat, in which he
placed his boiler and engine; but on the eve of his
demonstration before the Commission, during a heavy
wind, the craft, unable to carry its burden, broke in
two, and the wreck sank to the bottom of the river.
The engine, which was presumably the one ordered
from Watt, seems to have come through the disaster
unharmed; for Fulton immediately built another boat,
66 feet long by 8 feet beam, and in August, 1803, made
a fairly successful trial in the presence of members
of the Institute and a crowd of onlookers. In spite of
this demonstration, Fulton was doomed to

appeared in 1796. In 1797 he went to Paris,
where he obtained two French patents for
panoramas. A lasting evidence of his work
in this direction is to be found in the Rue
des Panoramas and the Passage des Pano-
ramas in the French capital. Here he lived
with the American Minister, Joel Barlow, of
whom he painted an excellent portrait now
owned by his descendant, Robert Fulton
Ludlow of Claverack, N. Y. It was during
his residence in Paris that he began to turn
his genius for invention almost exclusively
to the field with which his name was to be

1 disappointment; for the French government
| failed to take up his invention. But his
star was now in the ascendant. The wheel
. of fortune took a turn in his direction, when
| Robert R. Livingston was sent to France to
act for the United States in the matter of
the Louisiana Purchase. This able man, who
had himself already given much study to,
and made several experiments in, the de-
velopment of the steamboat, was quick to
see the excellence of the Fulton plans, and
became from that time on his ardent asso-
ciate and never-failing backer. “Fulton had

so honorably associated. His first efforts
were directed to the invention of means for
prosecuting submarine warfare. He in-
vented a system of torpedoes operated by
clockwork, and devised methods of attack
which were wonderfully similar to those
that were used with such disastrous effect

Fulton is the undisputed inventor cf the first successful submarine.
the present submarine boat by 100 years and demonstrated by successful
tests before officials, first of the French and later of the English

Built of copver and iron; driven by a hand crank and propeller; was submerged
by admitting water ; air was replenished from a tank of compressed air;

remained_under water 5 hours with three men aboard.

navy, the practical character of his vessel.

FULTON'S SUBMARINE THE “NAUTILUS”

He antedated

genius, and Livingston had the genius to
perceive it”; and out of the combination of
interests thus formed, there was to emerge
four years later that curious but capable lit-
tle craft, the “Clermont”—practically identi-
cal in design, and the lineal descendant of,

the boat which steamed successfully on the
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THE “CLERMONT’S” TRIAL TRIP; SEPTEMBER 14TH, 1909, . DECK VIEW, SHOWING FLYWHEELS OUTSIDE HULL.

THE QUAINT STERN OF THE “CLEEMONT.”

el WY

=%

With the exception of the eccentric, valve gear, and starting and stopping mechanism, which were modernized in accordance with government requirements to ensure safe handling during the water
parades, this replna is an exact copy of the original of 1807.

The main parts of the engine were built by Watt in England in accordance with Fulton’s order of August ¢, 1803, which called for “a cylinder of 24-horse-power doublc effece, the plston maxing
a 4-foot stroke, the valves and movements for opening and shutting them, the air-pump piston and rod the condenser with its communications to the cylinder, and air pump.” The
A frame and guides: the cross-head: the bell-crank lever with its connecting rods to cross-head and crank wheels; the crank wheels, paddle wheels and shaft, and the flywheels
and shaft with gear for driving the same, were all Fulton’s own design ; and the arrangement was well adanied for keeping the Weight low in his very narrow boat with
ite small margin of stability. In the original engine the valves were probably iopeﬁatel(i by a vertical reciprocating rod, carrying pins which engaged the valve-trip-
ping devices.

(Drawn on board the replica of the *“Clermont” by the artist of the SCIENTIFIC AMERICAN.)
THE ENGINE OF THE *CLERMONT”
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river Seine. Preliminary to our description of the “Cler-
mont,” it is well to make it clear that Reobert Fulton is
entirely free from any charge of plagiarism. It has
been asserted that, because Fulton inspected the work
both of Symington on the Clyde and Fitch on the Dela-
ware, .and was familiar with Fitch’s plans as left in
charge of Aaron Vail, U. S. consul at L’Orient, France,
it was from these sources that he derived the design
of the “Clermont.” Now, while it is true that Fulton
was in touch with these men and -their work, and
probably saw their steamboats in operation, there is
nothing in the design of the “Clermont” to indicate
that her hull and the general arrangement of her en-
gine were not the design of Fulton himself. On the

centrary, there is abundant written evidence that the -

form of the boat and the connections from the cylin-
der to the paddle wheels were Fulton’s. This is said
with due appreciation of the fact that Fulton went to
Boulton & Watt at Birmingham, England, for the
essential parts of his engine. They were the fore-
most engine builders of their day; and
it was a wise step on Fulton’s part to
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from the original plans, in order to comply with the
requirements of the government inspectors and se-
cure a reliable boat, suitable for the purposes of the
Commission. ~ Hence, in the interests of historical
accuracy, it is advisable to note that the motive power
departs in some respects from Fulton’s original de-
sign, although in the main it is a faithful reproduc-
tion. This is particulariy true of the eccentric, valve
gear, cut-off, and starting and stopping devices; and
it takes only a glance at our drawing to see that these
parts belong to a later period, and are practically
similar to those now in use on walking-beam engines.
In the drawings of the boat on the Seine, the valve
gear and the air pump are shown to have been oper-
ated by levers and quadrants. Probably Fulton used
the “tappets and tappet rod,” which were current prac-
tice for working the valves in Boulton & Watt en-
gines. Another change is in the boiler, which in the
original “Clermont” was built of copper, and carried a
pressure of probably not more than three to five
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V-shaped at and below the waterline, but above the
water was carried out with a square overhang. This
ferm was decided upon by Fulton as the result of
towing experiments with models which he carried out
himself; and he seems to have been of the decided
opinion that this was the best form to secure the de
sired speed. She was provided with a limited amount
of sail, of which, at least on her first trip, she seems
to have made but little, if any, use. The paddle
wkeels, 15 feet in diameter, were uncovered, and con-
sequently, if any breeze were blowing, the passengers
were pretty well drenched with water.

Let it not for a moment be imagined that the pub-
lic of that day had the least appreciation either of
the genius of Fulton or the momentous character of
the work he was doing. When, on Monday, August

‘17th, the little craft cast loose from her moorings

near the old State’s Prison, which stood on the square
now bounded by Washington, West 10th, West, and
Charles Streets, many of the thousands that lined the
shore of the river had come to deride
“Fulton’s Folly”; and he made his

order the cylinder, condenser, and air-
pump from a first-class firm. Both
Fitch and Symington, it is true, de-
signed and built their own engines
throughout; but this fact does not in-
validate Fulton’s claim to be considered
as the naval architect of the “Cler-
mont”’—a boat which was quite unlike
any other that had been built, and that
was so well designed as. to prove a
thorough commercial success.

‘While Fulton was yet in Paris and a
few days before the trial of his boat

preparations for the start to the accom-
paniment of jeers and catcalls. At 1
o’clock the hawser was drawn in, the
throttle was opened, and then, amid the
curious hush which immediately fell
upon the multitude, the side wheels be-
gan to turn, and with Fulton at the
helm the “Clermont” moved slowly out
into midstream and headed north for
Albany. Skepticism gave way to appro-
bation and delight, and amid thunders
of applause the “Clermont” mc«wed
slowly up the river, and was finally

on the Seine, he again wrote to Boul-
ton & Watt, asking them to build him
an engine, which he no doubt intended
for the boat thiat he had in mind to
build on his forthcoming return to
America. On the date of August 6th, 1803, his let-
ter says: “Will you be so good as to make me a
cylinder of a 24-horse-power double effect, piston mak-
ing a 4-foot stroke? Also the piston and piston rod,
the Valves and movements for opening and shutting
them, the air pump piston and rod, the condenser with
its communications to the cylinder and air pump. The
bottom of the cylinder cast in form as in the drawing
and the dispositions of the parts as near as possible
as they stand in the drawing. The other parts can
be made at New York. . . . The situation for
which this engine is designed and the machinery to
be combined with it, will not admi¢ of placing the Con-
denser under the cylinder as usual”” The drawing
which accompanied this letter showed the condenser
placed forward of the cylinder, and not underneath
it, as was the practice in the Boulton & Watt engines.
Mr. H. H. Suplee, who has probably given a more
thorough study to this phase of the subject than any
other investigator, is of the opinion that Fulton wished
to place his cylinder directly upon the floor of the
boat, in order to keep its weight as low as possible.

Designed by Fulton for the United States Navy; launched in 1814 ar:d completed shortly after
his death. Length, 156 feet; beam, 56 feet; depth, 20 feet; paddle wheel, 16 feet
diameter ; engine cylinder, 4 feet diameter, 4 feet siroke; speed, 415 knots.

THE “DEMOLOGOS”; THE FIRST STEAM WARSHIP,

the. “Clermont’j
meet the gov-

pounds above the atmosphere. In
of 1907, the boiler, in order to
ernment requirements, is built of steel, and car-
ries twenty pounds pressure. With these exceptions
in mind, the visitor to the “Clermont” may be satis-
fied, both as regards the hull and the engines, that
she looks very much as she did on her first mem-
orable trip up the Hudson. Fulton’s design, if we
consider the crude condition of the art in those days,
is creditable, and it is a noteworthy fact that if we
raise the bell-crank lever above the cylinder, we have
an engine which is remarkably like the walking-beam
engine of the present day. Fulton, however, wished
to keep his weights low in the boat; and the plan
adopted is admirable for this purpose. Two connect-
ing rods from the crosshead are coupled to a bell-
crank A-shaped pair of levers, from the top of each
of which a connecting rod transmits the motion to a
pair of crank spur wheels upon the inboard ends of
the paddle-wheel shafts. In order to carry the engines
over the dead centers, Fulton provided a pair of fly-
vheels, which were carried upon separate counter-

lost to sight in the upper reaches of the
river. At 1 o’clock on Tuesday the lit-
tle vessel tied up at Clermont Dock, the
landing for Chancellor Livingston’s
place, having covered the 110 miles from
New York against the wind at an average speed of 4.6
miles an hour. Resuming the journey at 9 o’clock on
Wednesday morning, the “Clermont” reached Albany,
40 miles distant, at 5 P. M., the running time for the
whole distance having been 32 hours, which gave an
average speed of a little over 415 miles per hour.

We have shown in another chapter how phenomenal
was the development of steam navigation on the Hud-
son River as inaugurated by this eventful trip, a de-
velopment in which Fulton took a leading part. In
1812 he put his first ferryboat in commission, although
to Stevens must be given the credit for having started
a ferry to Hoboken in the previous year. The boat,
which was double-hulled, made. her landings at &
hinged, floating bridge, to which she was guided by
Jines of piling. Fulton was thus the originator of
our present system of ferryboats. In 1810 we find him
befare President Madison explaining his models and
plans for torpedo warfare. In March, 1814, Congress
authorized the construction of a steam war vessel to
be built from Fulton’s plans. This, the first steam
warship in the world, was constructed with a double

This view shows the engine B, driving paddle wheel C in a central waterway; the
boiler A ; and the mass_ive wooden side protection E, 5 feet in thickness.

MIDSHIP SECTION OF THE “ DEMOLOGOS.”

We are inclined, to agree with him; for the original
beam of the “Clermont,” which was only 13 feet, ren-
dered her laterally very unstable. Furthermore, the
boat on the Seine, which doubtless formed the basis
of the design of the “Clermont,” shows the condenser
separate from the cylinder. There can be no doubt,
after reading the Boulton & Watt letter, that Fulton
had the outlines of the “Clermont” engine clearly in
his mind, and its general similarity to the engine of
the boat on the Seine is strong evidence that the
“Clermont’s” engines were, at least as to their gen-
eral plan and connections, original with Fulton. On
the other hand, the drawings which accompanied Ful-
tor’s patent of 1809 show the condenser placed be-
reath the cylinder, a construction which has been fol-
lowed in the replica of the engine.

In drawing the plans, it was found that, since the
replica of the “Clermont” would have a considerable
number of people aboard during the festivities, pa-
rades, etc., it would be necessary to depart somewhat

shafts, rotated by means of pinions secured at their
inboard ends. The air pump and feed pump are oper-
aled through connections from the bell-crank levers,
as shown.

About the correctness of the design of the replica
of the hull of the “Clermont,” there can be no doubt
whatever. The plans, drawn by Frank E. Kirby and
J. W. Millard, are based upon a letter of Fulton’s,
which reads: “My first steamboat on the Hudson
River was 150 feet long, 13 feet wide, drawing 2 feet
of water, bow and stern 60 degrees”; and upon the
second enrollment of the “Clermont,” on file in the
New York Custom House, which describes the vessel
ag having “one deck, and two masts,” and gives her
dimensions as 149 feet length, 17 feet 11 inches
breadth, and 7 feet depth. The enlargement in beam
iz due to later changes which were found necessary to
increase the vessel’s stability. The “Clermont,” as orig-
inally designed, had therefore a long narrow hull, with
parallel sides; a V-shaped bow; and a stern which was

The armament consisted of twenty 32-pounder guns.
100-pound submarine gans for attacking the enemy below

GUN DECK OF THE “DEMOLOGOS.”

The plans provided also for two

he water-line.

hull. Its dimensions were: Length 156 feet, breadth
56 feet, depth 20 feet. The paddle wheel, 16 feet in
diameter, was driven by an engine, whose cylinder
was 48 inches in diameter by 5 feet stroke. As
will be seen from our drawing, the sides of the “De-
mologos,” as she was called, were strengthened by
massing heavy timbers, until a thickness of five feet
was reached. She mounted twenty 32-pounder guns
on the gun deck. Fulton, who was present at the
launching of the vessel on October 29th, 1814, did
not live to see. her completed; imdeed, it was his
devotion to the work of her construction, which led
him to spend many hours on her deck in the winter
time, when he was troubled with a heavy cold; that
brought about his death, which occurred February
23rd, 1815, at his home in what is now Battery Place.
He was buried in the Livingston vault on the south
side of Trinity Church, and to the northwest of the
nionument and tablet erected to his memory by the
American Society of Mechanical Engineers in 1901.
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Corrvespondence,

THE NUMBER OF OUR ANCESTORS.
To the Editor of the SCIENTIFIC AMERICAN:

The search for truth is said to be often of more
benefit than its attainment; and I am glad to see that
a solution of the problem is beginning to emerge out
of darkness, thanks to Mr. Eckles’s letter in your issue
of August 21st, although it only lifts a corner of the
curtain.

He proves what I have thought all along, that peo-
rle are far more closely related than is generally sup-
posed, but there is another side to the problem he
does not touch.

Consider the five or six distinct races of mankind,
and the different nations of the world; such isolated
people as the Japanese, Chinese, South Sea Islanders,
Eskimo, Thibetans, and many detached tribes of India,
Africa, and the other continents and islands. Must
there not be thousands, not to say millions, of people
living to-day who have not the least commingling of
blood in their veins for thousands of years at least?

Suppose we say that there are only twenty different
people, a very conservative estimate, and take one
from each as totally unrelated to the others for say
one thousand years past, and reduce the number of
their estimated progenitors (1,094 millions) to 10 per
cent to meet Mr. Eckles’s blood-relationship (a very
generous allowance, as the isolation of groups works
both ways, and tends to keep distant communities
apart), and we arrive at 2,000 millions living at that
date against the 1,500 millions of to-day.

Los Angeles, Cal. A. K. VENNING.

WHAT IS HEAT LIGHTNING?
To the Editor of the SCIENTIFIC AMERICAN:

I note in your issue of August 28th a communica-
tion from Mr. A. Graham of Topeka, Kan., regarding
the classification of lightning. I had the opportunity
several years ago of proving that the so-called ‘“sheet”
or “heat” lightning is nothing more or less than a
reflection, as he states, of the regular “chain” light-
ning.

I had a discussion with the man in the telegraph of-
fice in a small town on a railroad running directly east
and west, regarding what he called “heat” lightning.
I maintained that it was lightning flashes so far away
or so high in the clouds, that we could neither see the
flash itself nor hear the thunder.

During the whole summer we watched the storms
very closely; practically all of them came from the
west; so we were able, by calling up the operators in
the different stations, to tell just what was actually
occurring, and in every single instance we could find
other operators near us reporting “sheet” lightning,
while those at twenty-five, thirty, forty, and even fifty
miles off were reporting regular lightning, accompan-
ied with thunder.

It is the writer’s opinion, based upon the observa-
tion of that summer, that there is but one Kkind of
lightning, viz., that which we see reaching from cloud
to cloud or from cloud to earth when the storm is
near by. The same kind, in fact, that we can ourselves
produce on a miniature scale between points of a
spark plug in an automobile engine cylinder. The
appearance of so-called “heat” lightning is very easily
produced on a cloudy or foggy night, by the jumping
cf a trolley wheel from its wire, thus making an arc
that throws its reflection on the clouds.

Pontiac, Mich. A. R. WELCH.

_ et r——

HOW FINGER AND THUMB MARKS WERE DISCOVERED
THROUGH A PHOTOGRAPHIC PROOF.

To the Editor of the SCIENTIFIC AMERICAN:

A few weeks ago a photographic proof upon a piece
of gelatine printing-out paper was given to the writer
to tone with other photographic prints, in the usual
chloride of gold and borax toning baths. No particu-
lar attention was paid to this print. It was treated
the same as the others, namely, washed well, toned,
fixed, and washed well again for half an hour.

The prints were all squeegéd upon thoroughly-
cleaned ferrotype plates. When the prints were dry
they were lifted in the usual way, by inserting the tip
of a jack-knife blade at one corner, and pulled off.
Every print came off perfectly clean, leaving no im-
pression upon the ferrotype plate, -except the proof
that had been toned. Upon examining the part where
-this proof had been dried, it was discovered that quite
a number of mixed finger marks were clearly discerni-
ble upon the ferrotype plate, although not visible in
the print. The explanation appears to be this: Gela-
tine being a colloid body, the greasy matter, lactic
acid, and sodium chloride contained in the perspira-
tion of the skin became impressed and retained upon
the gelatine surface, although not sufficiently to be-
come visible to the human eye. Traces of lactate and
chloride of silver being formed, became partly washed
ouit previous to toming, and completely dissolved upon
fixing, but the greasy matter remained. This too
would become more perfectly retained when the gela-
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tine came in contact with water; the result being that
the greasy matter, not being affected by any of the
chemicals used in toning and fixing, became manifest
when the print dried down upon the ferrotype plate,
leaving this greasy matter upon the japan, thus giv-
ing an admirable clue in the line of detection.

New York, N. Y. A. J. JARMAN.
—_——— e —————————————

ELECTRICAL FIREBALLS: WHAT ARE THEY?

To the Editor of the SCIENTIFIC AMERICAN:

This question, that I sent to the English Mechanic
and which was published in that journal on July 30th,
page 618, letter 576, brought out a number of very
interesting answers in subsequent numbers of the same
paper, notably in those of August 13th and August
20th; and if your correspondent, Mr. A, A. Graham,
who writes the article on ‘“Lightning” in the ScIEN-
TiFIC AMERICAN for August 28th, will take the trouble
to read the letters mentioned, in the English Me-
chanic, he may have occasion to modify his opinion
regarding “electrical fireballs.”

Mr. Graham says: ‘“The recorded instances of fire-
bzlls are so rare and questionable, with no evidence of
tkeir electrical nature, that the information is not
sufficient to enable one to form even a belief in their
occurrence.”

While entertaining very much the same belief as
Mr. Graham, 1 received a letter from a very intelligent
lady, who is spending the summer in a bungalow situ-
ated in the pine woods bordering on Buzzard’s Bay,
Massachusetts.

She writes as follows: “I was awakened about 2
o’clock by hearing rain, and rose to close the windows.
The darkness was appalling. There- was a flash of
lightning and a loud peal of thunder, and as I got
to the window I saw a luminous ball descending, some
distance away, and when I looked again some minutes
after, there were numerous luminous bodies along the
roof of a house about fifty feet away; but these lights
were stationary, and I watched them till the first
streaks of day.”

Of course, we know very well what the immovable
lights were. The St. Elmo fire, an electrical appear-
ance, is quite commonly seen on the masts and spars
of vessels, and on projecting points of high buildings;
but the fireball is a very different affair, and there
seems to be abundant evidence of its occurrence, that
is, if such scientific men as Arago, Humboldt, Flam-
marion, and E. B. Dunn of the U. S. Weather Bureau
may be considered good authority; and in addition to
these, letter 59 in the English Mechanic of August
20th, from Edwin Holmes, a member of the Royal
Astronomical Society, who describes a fireball that he
witmmessed himself, may serve to satisfy Mr. Graham
that such things as fireballs are not entirely decep-
tive appearances; and I would be very glad myself
tv hear from readers of the ScIENTIFIC AMERICAN what
they know about them. J. D. HYATT.

New Rochelle, N. Y.
et >-— —————————r

DOES MUNICIPAL OWNERSHIP PAY?
To the Editor of the SCIENTIFIC AMERICAN:

In your issue of August 21st, second column on page
123, you speak of the effect that the electrifying of the
London tramways has had on the passenger receipts
of the Great Eastern Railway of England. You make
the following statement:

“The Council Tramways are a municipal undertak-
ing, and while giving good service, have been run
hitherto at a loss, the deficit being paid out of the
rates.”

As a matter of fact, the report presented a few
months ago by the London County Council on the re-
sults of the year 1907-8, showed that the gross re-
ceipts were £1,663,000 ($8,315,000), which was a sur-
plus on working of £493,000 ($2,465,000) and a net
surplus after payment of interest on capital outlay
and providing for the repayment of debt of £45,406
($227,030). The latter amount was carried to the re-
newals fund.

There has been such a persistent attempt to depre-
cate municipal ownership throughout the TUnited
States, that it is hard to find justice given the sub-
ject. This attempt to mold public opinion through
the press has been largely brought about by a ‘“press
bureau,” maintained for that special purpose. While
I am personally of the opinion that municipal owner-
ship in the United States would result in failure (be-
cause of the deplorable amount of graft and corruption
ir the administration of municipal afféirs) yet it does
seem as though municipal ownership per se should be
given fair show, ARTHUR J. CRAMP.

Chicago, Ill.

EDITORIAL ADDENDUM TO LETTER.

We appreciate the tone as well as the substance of
this correction, and regret that we had not noticed
the later report quoted. The note was based on a
general impression, which was however correct as to
the deficits in administration of the L. C. C. tramways
in former years. While we are desirous of treating
the question of municipal ownership as impartially as
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possible, however, we would point out that even in
the report mentioned, the net surplus was carried
over to renewals fund, with the probability that it
would: be more than used up in the ensuing year.
The only justification of municipal trading, in our
opinion, is that it should be carried on at a profit, the
profit going to the relief of the rates. Since the above-
nientioned surplus was not so used, it can hardly be
considered as a profit; besides which, it does not rep-
resent interest upon the capital expenditure of the
Council at a rate upon which any private corporation
could survive.

— P

SUPERSENSITIVENESS OF THE BLIND.
To the Editor of the SCIENTIFIC AMERICAN:

In a recent issue of the SCIENTIFIC AMERICAN, I
noticed an article on the supersensitiveness of the
blind, in which cases were cited of remarkable acute-
ness of the remaining four senses. The article in
question calls to mind a_ notable experience 1 had in
New York city in 1896.

It will be recalled by thousands of people that the
late Charles Broadway Rouss, the blind merchant of
that city, offered one million dollars to anyone ‘who
would restore his sight. The offer was sensational
and was widely circulated in every civilized nation.
Thousands of letters, written in many la,nguages,
poured into the big Broadway store suggesting reme-
dies, and the blind merchant was besieged by many
offering treatments for the restoration of his sight.
Rouss, although blind, was a busy man, always at his
desk directing the affairs of his great establishment.
He was too busy to take treatments, he declared, and
so he selected a substitute whose name was Martin
and who was alike blind from atrophy of the optic
nerve. He was too poor to pay for treatments and
was glad to act as a substitute for the millionaire
who agreed to defray his expenses. It was under-
stood that Rouss would undergo any treatment that
would benefit Martin.

I made arrangements with Rouss for the treatment
of Martin and, accordingly, Martin came to my resi-
dence every day for about two months. The treat-
ment was electrical from a primary battery of tray
own invention. The files of the New York World of
July 31st, and Journal (since changed to American)
of August 1st, 1896, will show that my treatment of
the case became quite sensational. I believed that
Martin had made some slight improvement and might
regain his sight. I finally gave up the case, however,
deciding with all oculists that atrophy of the optic
nerve is incurable.

Martin was a native of New York city and had been
blind nine years. He was of a fearless and impetu-
ous disposition, and went about over the city without
a guide. He passed up, down, and across the great
thoroughfares frequently and only a few times col-
lided with a bicycle, which vehicle he detested. I
was with him on occasions when I marveled at the
perfect freedom with which he walked along the
crowded streets, showing not the slightest timidity
and requiring no aid whatever from me.

Once I left my residence on 22nd Street near Eighth
Avenue with Martin for a walk through the city to
Third Avenue and thence down town. In passing he
would name with great accuracy the streets and nota-
ble buildings. His eyes showed no indication of blind-
ness and no one suspected that he was blind. I was
amazed to see him cross Broadway at 14th Street with
perfect ease, and imagine my astonishment when he
shied around some timbers that had been set up
across a sidewalk to prop the wall of a building. under-
going repairs. He got off and on street cars without
a blunder and made his way across crowded streets
without betraying his blindness. He used no cane
nor did he feel his way with his hands. Had I not
known that he was actually blind I would have be-
lieved he was feigning.

I asked him how he knew his way and avoided col-
lisions, and he invariably told me he d1d not know.
He only knew that he cared nothing for his life, and
often remarked that he would rather be dead than
blind. He seemed to be guided by what I shall term
a miraculous instinct superinduced by a subconscious
mental condition. I am inclined to the belief, 1n
the absence of a better theory, that he was directed
by what Hudson terms ‘“the subjective mind.”

Arbuckle, Cal. WALTER W. FELTS.

Owing to the careful adjustment and regulation of
temperature necessary in bacteriological incubators, a
new incubator has recently been built which will be
heated by electricity, and which it is expected will thus
overcome the difficulties with gas-heated incubators.
Incandescent lamps are used in the new heater to
maintain the required temperature. A new mercury
regulator controls the lamps. The instrument was
tested quite recently for a run of forty-ﬂv,e ‘dajs, and
the variations in temperature during this time were
practically nothing. The incubator is formed with a
triple wall, providing a water jacket and an air space,
and is covered with asbestos finished in white enamel.
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DEVELOPMENT OF THE HUDSON
RIVER STEAMBOAT.

In that broad field of human activity which is cov-
ered by the term “engineering,” there is probably no
product of An\erican design and construction that
bears more distinctive national characteristics than

Scientific American

the growing demand. - The “Car of Neptune™ was built
in 1808, the *““Paragon”.in 1811, the “Firefly” in 1812,
and the “Richmond” in 1813-1814. It was not to be
expected that so profitable a venture would be allowed
to pass unchallenged, and a company was formed at
Albany which built two boats to run in opposition to
the Fulton line. Fulton and Livingston, however, were
granted a perpetual injunction against the opposition
ccmpany, and the two vessels were turned over to
Fulton and broken up. Rendered thus doubly secure
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inger,” froin the Battery across the Bay to Elizabeth-
town, N. J. Robert R. Livingston, Fulton’s backer and
close associate, died in 1814, and Fulton on February
24th, 1815.

There can be no doubt that the monopoly granted
to Fulton served to delay the development both of the
steamboat and of river transportation in general. The
decision of the Supreme Court in 1824 opened the
river to steam navigation by boats propelled ‘“by fire
or steam,” and forthwith the improvement of the

Length, 130 feet; beam, 24 feet; depth, 814 feet.
and 30-inch diameter by 4-foot stroke.
Broken up in 1894.

THE “COMMERCE.” 1825.

‘“Ontario.”

the American river steamboat. Also, we venture the
asisertion that there is no type of passenger vessel
plying upon river, lake, or ocean that presents such a
perfect picture of graceful lines and contour, or car-
ries such a suggestion of speed as the American river
steamboat. That it should show such undisputed
beauty is surprising, when we bear in mind that this
type of boat has been developed during the past hun-
dred years along lines of the strictest utility, and
under the stress of the most severe competition; a
competition whose intensity has not been exceeded
even in the construction of the competing railroads,
which have thrown their elaborate network over the
face of the country. Every one of the peculiar charac-
teristics of the river steamboats has been due, not to
the mere caprice of the builder, but rather to certain
exacting physical conditions of the work which had
to be done. The shoal draft, the wide overhanging
grards, and even that distinctively American survival
(we had almost said anachronism), the walking-beam
er.gine, are instances of ‘“the survival of the fittest”
after one hundred years of endeavor to find the best
type of boat for this work.

The successful trip of the “Clermont” to Albany
in 1807, in the then incredibly brief time of 32 hours,
brought the new system of transportation into imme-
diate favor, and the growth of traffic, in spite of the
fare of $7 for the single trip, was such as to warrant
the construction of four additional steamboats to meet

Engines : Cylinders, 16-inch Length, 180 feet; beam, 28 feet; depth, 9 feet.
Altered in 1852, an

renamed stroke.

Carried two boilers on each guard.

Driven by two engines. Cylinders, 42-inch diameter by 10-foot

In August, 1832, ran from New York to Albany

in 9 hours and 49 minutes.

THE “CHAMPLAIN.”

in the possession of their exclusive rights in the
State of New York, Fulton and Livingston took out
additional patents, and settled down to the develop-
ment of the river carrying trade. Not much is known
cf the four successors to the “Clermont” mentioned
above, beyond the fact that the weakness of construc-
tion, which was evident in the ‘“Clermont,” was reme-
died. The rectangular cross section was abandoned;
a keel and keelsons were introduced to give the longi-
tudinal stiffness; the fiat bottom was abandoned in
favor of a dead rise, and the bilge was given the
rcunded form which characterizes the later vessels.
In 1811 Aaron Ogden, Governor of New Jersey, peti-
tioned the New York Legislature against the Fulton
monopoly, but was unsuccessful. He built a steam-
boat called the “Sea Horse,” to run between Elizabeth-
town, N. J.,, and New York city, and this vessel is
credited by John H. Morrison in his “History of Steam
Navigation” with being fitted with an engine that was
the pioneer of the American beam engine. Subse-
quently, Livingston and Fulton gave Ogden permis-
sion to run his steamboat on his ferry route for a
period of ten years. Out of this arrangement came the
litigation, ultimately carried to the United States, Su-
preme Court, by which the steamboat monopoly, which
had existed for seventeen years, was broken. One of
the most active opponents of the Fulton-Livingston in-
terests was “Commodore” Vanderbilt, who in the early
2(’s was operating two boats, the “Bellona” and “Stoud-

1832.

steamboat began to go forward by leaps and bounds.
The original North River Company was at once con-
fronted by opposition lines. The Hudson River Line
built three boats, the “Constitution,” “Constellation,”
and “Independence,” and certain people in Albany set
afloat the “De Witt Clinton.” The year 1824 is nota-
ble for the launching of the first steamboat to carry
compound engines, the ‘“Henry Eckford.” The cylin-
ders were 12 and 24 inches in diameter, and the stroke
4 feet. The new type of engine gave satisfaction, and
it was used in several vessels, including the ‘“Com-
merce,” launched in 1825, of which we present an illus-
tration, and the “Sun” of about the same date. The
dimensions of the “Commerce” show the trend of de-
velopment. She was of less length than the “Cler-
mont,” 130 feet as against 150 feet, but of nearly twice
the beam, the ‘“Clermont” having been altogether too
narrow for stability. Her engines had cylinders 16
and 30 inches in diameter by 4 feet ‘stroke. Altered in
1852 and renamed “Ontario,” this remarkable vessel
was not finally broken up until the year 1894. The
“Sun,” whose engines were of the same compound
model and of the same dimensions, is credited with
Laving made the trip from New York to Albany in
the year 1826 in twelve hours and sixteen minutes,
with thirteen landings, so that in the intervening nine-
teen years since the voyage of the ‘“Clermont,” the
time of passage had been reduced about two-thirds.
The year 1826 is notable for the fact that John Ste-

Length, 265 feet; beam, 30 feet; depth, 10 feet.
hull, 0

Engine, 56-inch diameter by 12-foot stroke.
n May 5, 1848, ran New York to Hudson, 11614 miles, in 5 hours and 20 minutes at speed of

THE “ALIDA.” 1847,

The boilers, as in all the boats of this geriod, were carried upon the guards, outside of the

1.8 miles per hour.
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vens, the Fulton monopoly having been broken, em-
tered the Hudson River passenger business, and ap-
plied his genius to the design of engines and steam-
boats; and it is doubtful if anyone who worked at
the problem in the first half century succeeding Ful-
ton has left a deeper impress. Possessed of a natural
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It was at about this time that the practice was fol-
lewed in some of the steamboats of providing two sepa-
rate engines, one for each paddle wheel. The “North
America,” above referred to, had engines of this kind,
ag did the “Champlain,” 1832, which is shown in one
of our illustrations. The “Champlain” also illustrates
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wonderful development imn the speed of the Hudson
River steamboat. At that time there were no steam
vessels anywhere in the world that could approach
these famous craft in speed, and that American ship-
builders and engineers should have gained such a com-
manding lead over the Old World is to be attributed

As originally built in 1861
1014 feet. Engine: Cylinder,

62-inch diameter by
Vessel rebuilt in 1875 and 1881.

22.04 miles per hour.

THE “ MARY POWELL.” 1861.

gift for engineering, and being a man of wealth and
the owner of works of his own, he approached all
problems from the scientific standpoint, carrying on
careful experimental work before he started the con-
struction of the full-sized engine or boat. To him we
owe the present open-skeleton walking beam, with its
inclosing wrought-iron strap. In his new “Philadel-

Length was 260 feet; beam, 34%/42 feet ; depth,

On August 7th, 1874, ran from New
York to Poughkecpsie, 7434 miles, in 3 hours ard 19 minutes at speed of

stroke, 12 feet.
22d, 1880, ran from 22d Street, New Y
speed of 23.26 miles per hour.
boats to be built of iron.

foot stroke.

THE “ ALBANY.”

another point of current practice in the possession of
four separate boilers, one carried forward and one
aft of the wheel house on the guards on each side of
the vessel. - The “four-pipe boats” with their two oscil-
lating walking beams inust have presented an odd
appearance to the people of that day, who were accus-
tomed to the one- and the two-pipe practice of the

ork, to Poughkeepsie, 727% miles,
The “Albany” and the ‘“New York” were the first large Hudson River

As originally. built in 1880: Lengih, 285 feet; beam, 40 feet; depth, 1115 feet. C'yllnder, 75-inch diameter;
Subsequently lengthened to 325

On October
minutes, at

feet. Has feathering paddle-wheels.

in 3 hours 8

1880.

to the facilities afforded by our magnificent rivers,
to the keen competition between the various com-
panies, and to the fact that then as now it is the fast-
est means of conveyance that wins the popular favor.
Two of the swiftest boats of the day were the “Swal-
low,” which was built for the original North River
line, and the “Rochester,” built in the same year, 1836,
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Length, 412 feet ; beam, 50 feet; draft, 8 feet.
rooms.

phia,” 1826, he introduced the practice of carrying the
boilers outside the boat upon the guards; and in her
engine he introduced balanced poppet valves and
wrought-iron side pipes. In the following year he in-
troduced (in the “North America”) for the first time
the familiar truss or “hog frame” for stiffening the
hull, a device which has survived in the Hudson River
steamboat to the present day.

Beam engine, cylinder, 81-inch diameter, 12-foot stroke.
The dining-room can seat 300 guests.

Horse-power, 3,800.

THE “ ADIRONDACK ” FOR NIGHT SERVICE. 1896.
previous years. The next vessel to make a consider-
able cut in the running time to Albany after the per-
formance of the “Sun” was the “Novelty,” which on
May 31st, 1832, ran from Albany to New York in nine
hcurs and forty-seven minutes. On August 23rd of
the same year, the “Champlain” made the run north
in nine hours and forty-nine minutes.

The period from 1830 to 1840 was marked by a truly

Speed, maximum 2014 miles per hour. Contains 350 statc-

There are four decks for the accommodation of passengers.

for the People’s Line, which was started in 1835. The
“Swallow,” after frequent alterations to engines and
hull, with a view to increase of speed, was finally
equipped with a cylinder of the huge diameter for
those days of 52 inches, and the “Rochester” with one
of 50 inches diameter. The particulars of these boats
as given by Morrison show to what an advanced stage
(Continued on page 227.)

Length, 390 feet; beam, 43 feet; width over guards, 82 feet; draft, 714 feet.
one 45-inch high pressure, two 70-inch low pressure cylinders, with 7-foot stroke.
Speed on trial trip, 24.5 miles per hour.

Steam, 170 pounds.

Inclined engine ;
12-foot stroke.

Has six

decks, four of which comfortably accommodate 5,000 passengers.

THE “ HENDRICK HUDSON,” 1906. DAY SERVICE.

Ler gth, 348 feet; beam, 42 feet; draft, 7% feet.
Has feathering paddle wheels.
underwater body of all the Hudson River boats.

THE ‘“ROBERT FULTON.”

Beam engine, cylinder 75-inch diameter by
This vessel has the finest

Her maximum

speed is 2314 knots.

1909. DAY SERVICE.
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AMERICAN STEAMBOATS PRIOR
TO THE ““ CLERMONT.”

It is one of the estimable qualities of Robert Fulton
that, in spite of the obvious temptation so to do, con-
sequent upon his brilliant success with
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1790 was placed in regular service on the Delaware
as a packet, its sailing dates being advertised in the
local press.

The sixth steamboat, a stern-wheeler, built by Capt.
Samuel Morey of Connecticut, sailed from Hartford
io New York, with Chancellor Livingston and others
on board, in 1794.

The seventh steamboat, by Fitch, tried on the old
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velt, John Stevens, and Chancellor Livingston, had
side chain wheels driven by a steam engine. It was
tried successfully in October, 1798, and with the Span-
ish Minister on board as a guest made three miles an
heur.

The twelfth steamboat, built by Col. John Stevens,
was a 25-foot flat-bottomed boat, which was driven by
a screw propeller on the Hudson River at a speed of

four miles per hour in 1803 and 1804.

the “Clermont,” he never claimed the
distinction of being the original inven-
tor of the steamboat. He was perfect-
ly familiar with the ingenious work in
the development .of steam navigation
which had been done both in the
United States and in Europe during
the two decades preceding the success-
ful trip of the ‘“Clermont.” He had
intimate knowledge of the previous his-
tory of the art; he was personally ac-
quainted with the more successful in-
ventors; and, as a guest, had made
trips on at least one of the more suc-
cessful boats. The present celebration,
so far as Fulton is concerned, is held

The thirteenth steamboat, built in
1804 by Stevens, was propelled by twin
screws at a speed of seven to eight miles
per hour, and made several trips on the
Hudson River.

The fourteenth steamboat, built by
Oliver Evans in 1804, was a large scow,
or lighter, driven by a paddle wheel at
the stern.

The fifteenth and last steamboat be-
fore 1807 to make a trip under her own
steam was a large pirouge, with side
paddle wheels, called the “Phcenix,”
built by Stevens in 1806-7, which, being
debarred by Fulton’s monopoly from
navigating on the Hudson, subsequently

in honor of the successful inauguration
of practical commercial steamboat navi-
gaticn on the Hudson River. There is
glory enough, surely, in this to make a
fitting crown for the life work of one
man. Were Fulton in our midst to-day,
he would be among the first to do
justice to the work of his predecessors and contem-
poraries, in other times and on other waters.

It is impossible, within the limits of the present
article, to describe at any length the dozen or more
steamboats, big and little, which were built and tried

Rumsey’s boat was propelled by a steam engine and pump which drew in water through
the bottom and discharged it in a jet at the stern.

hour in a short trial on the Potomac; but never reached
the stage of practical operation.

(From photograph of the model in the Smithsonian Institution taken especially for the
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JAMES RUMSEY’S STEAMBOAT OF 1787.

Collect Pond, now the site of the Criminal Court build-
ing and City Prison, New York, was driven by both
paddle wheels and a screw propeller. Chancellor Liv-
ingston was aboard on this trip, and a very crude
model of the boat, shown in the accompanying illus-

Made four miles an

steamed to Philadelphia by sea, and
thus became the first steamship to
make an ocean voyage.

It should be understood that al-
though the above enumeration includes
vessels that were actually moved by
steam, no claim is made that they were
ali of a practical character. Of the Americans who
turned their attention to the development of the steam-
boat in the pre-“Clermont” period, two men, in our opin-
ion, stand head and shoulders above their competitors,
namely, John Fitch and John Stevens; the first, for

e

This boat made six miles an hour on the Delaware.

by side rods operated by a steam engine.

(From photograph of the model in the Smithsonian Institution:.)

JOHN FITCH'S STEAMBOAT OF 1787,

with varying degrees of success in America prior to
1807. « We must coritent ourselves with the following
summary (based on Preble’s history) of these early
efiorts, followed by a brief sketch of the remarkable
work of Fitch and Stevens.

The first boat successfully propelled by steam in

g mmsmfm%\m
I STEAM BOAT

iration, is now in the keeping of the New York His-
torical Society.
The eighth boat, by
necticut River in 1797.
The ninth steamboat was built to plans of Chancel-
lor Livingston by a Mr. Nisbet, and tried at De Koven’s
Bay, south of Tivoli, in March, 1798.

Morey, was tried on the Con-

The tenth steamboat was a model side-wheel vessel built by Fitch and
tried on the Ohio in 1798.
The eleventh boat, built and designed conjointly by Nichoths Roose

It was propelled by vertical paddles, driven in sets of three This crude model was made from memory in f852‘by a witness of the trials of
the boat cn the old Collect Pond, New York city.

(From photogréph of the model at the New .York. Historical Society.)

JOHN FITCH’S STEAMBOAT  OF 1796.

the reason that as far back as 1790 he placed on the
waters of the Delaware a steamboat which ran on a
regular schedule, was advertised extensively in the
local papers, and carried freight and passengers at
specified fares; the latter, because he was the first
to apply the screw propeller as the sole means of pro-

o oo i m't"‘T: the nea.
June 1§ 3-" GROWGH r:. ......

The Steam-Boat

A0 Iﬂ now ready to take Pullengers, and isintended to

; retusn neat day.
""; Philad. July 26, 1790.

© o Graws Garde~-

Photoeraph of advertise-
ment in the ¢ Federal
Gazette” of rhila-
delphia, July
26¢th, 1790.

i EiS Lul to-mioitew moMmu, Al ien o'clock, l'm
;‘:ﬁ: S a\r-.h:l.lleﬂ ferry, in order w0 ke Pallengers ker
‘is at | Builisguon, Britol, Bodeutows, Il-l Treotoo, wnd

America was one built by John
Fitch, which was tried on the
Delaware, July 27th, 1786.

The *sécond American - steam-
boat, also built by Fitch, was
tried on the Delaware in 1787.

The third boat, built by James
Rumsey,and driven by a water
jet, was operated at Shepards-
town on the Potomac, September
3rd, 1787.

The fourth steamboat, built by

oo fet off from Arch ftreec Ferry in Philadctphia cve-
Co | vv Moatay, iWeduzfdar and Friday, Cor Buarlington,

umas | Briflal. Bor. Jentawn auid Trentan. ta rerwen on Ta. [1ays,

| Toarfdurs and Satardaps— 2. ice for Pillineers, 3/6 to

\1*.‘ Budington and dwilol, 39 t0” Hordentown, s/. o
“ 1 Freevron, junc 0. tuah (ef

) Be Let, for One or mor- Yeare

GemgpoUs

Photograph of advertisement
in the ¢ Pennsylvania
Packet” of Phila-
delphia of June

14th, 1790.

pelling a boat; that he used
tubular boilers and high-pres-
sure “steam; and that he was
the first to adopt that system
of twin propellers which sub-
sequently became the standard
method of propulsion through-
out the world.
JOHN FITCH.

John Fitch stands out, as a

splendid type of a large class

Fitch, ran from Philadelphia to
Burlington in 1788.

The fifth steamboat, also built
by Fitch, made eight miles an
hour over a measured course at
Philadelphia in 1789, and in

This boat, 60 feet long, driven by an engine with cylinder 18-inch diameter, designed and built by Fitch,
was put in regular service, advertised in the Philadelphia papers, and for three months
in 1790 sailed according to schedule between Philadelphia, '%‘trenton,
was

way points. Its average speed was 7 miles an hour.

propelled hy paddles at the stern.

JOHN FITCH’S STEAMBOAT, WHICH SAILED REGULARLY BETWEEN PHILADELPHIA

AND TRENTON IN 1790,

of ingenious, courageous, but
poor inventors, who did so
much to promote the industrial
development of the country
during the early years of the
young republic. Born at

and
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Windsor, Conn., en the 21st of January, 1743, in
moderate circumstances, he learned the trade of
clock making, and at twenty-six years of age
moved to New Jersey and then to Philadelphia,
where he became a strong partisan on the American
side in the dispute between the colonies and Great
Britain. He was made lieutenant of a company
raised at Trenton, but ultimately he found his sphere
of usefulness in the gun factory at Trenton. When
Washington crossed the Delaware Fitch moved with
the Continental troops to Pennsylvania. In 1780 he
was appointed a deputy surveyor, and ultimately
struck out westward for the purpose of surveying
lands lying beyond the Ohio River. In 1781 he started
for Fort Pitt, now Pittsburg. Later he was captured
by the Indians, endured severe privations, and was
finally carried by them to Canada, where he fell into
the hands of the British. After his liberation he again
took up the work of surveying the unknown lands of
the West; and ultimately, in 1785, turned his atten-
tion to his great life-work of inventing a boat to
travel by the power of steam. Beyond a natural apti-
tude for mechanics, Fitch was entirely unfurnished
fcr this difficult task. Although steam-engine build-
ing was a recognized trade in England, and had been
for many years, there were at this time but three
steam engines in the whole of America, and the coun-
try was absolutely without suitable means for steam-
engine manufacture. In his quaint 500-page manu-
script autobiography, now in the Philadelphia Li-
brary, Fitch writes: “Although it was not to my
credit, I did not know that there was a steam engine
on earth when I proposed to gain a force by steam.”
He read up all the scant literature he could obtain on
the subject, formulated his plans, and én September
27th, 1785, presented a drawing and model of his
boat to the American Philosophical Society at Phila-
delphia. The model shows the method of propulsion
by an endless chain provided with paddle boards.
He endeavored to interest Franklin and Gen. Wash-
ington in his plans, neither of whom, however, gave
him much encouragement. He formed a company, and
on March 18th, 1786, secured from the Legislature
of New Jersey the exclusive rights for steam naviga-
tion in that State. It was at this time that he asso-
ciated himself with Henry Voight, a clock-

maker of unusual mechanical ingenuity

and skill. The task which these men had
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Fitch’s right to the invention, fresh advances of
money were made by the shareholders, and a
boat 12 feet wide and 45 feet long was equipped
with an engine having a 12inch cylinder. After
much experimental work with the condensers, this
boat, on August 22nd, 1787, was propelled on the
Delaware in the presence of practically all the mem-

Col. Stevens built the first successful steamboat
driven entirely by the screw propeller;
the first twin propeller boat; and
the first steamboat to make
an ocean voyage.

COLONEL JOHN STEVENS; 1749-1838,

bers of the Convention who were then sitting in Phila-
éelphia to framé the Federal Constitution. Certifi-
cates of perfect success of this trial were given by
Gov. Randolph of Virginia, David Rittenhouse the as-
tronomer, and other notable men. An engraving and
description of the boat made from the plans were pub-
liched in the Columbian Magazine for December, 1786.
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The cylinder was double-acting and condensing. Fitch
introduced the jet condenser, which he believed to be
original with him, although it had been previously
invented in Europe. The boat was driven by six
pairs of oars, or paddles, which were pivotally con-
nected in sets of three to four horizontal driving bars,
operated by cranks on crank disks driven by the en-
gine. Fitch preferred these paddles to the paddle
Wwheel, because he considered that fhe latter in\io!ved
a great waste of power, due to the obliquity of the
wheels on entering and leaving the water. Fitch’s
objection to the paddle wheels was theoretically cor-
rect; and its inefliciency was not corrected until the
invention, half a century later, of the feathering pad-
dle wheel.

The third steamboat built by Fitch was a much
larger craft, and was driven by a greatly improved
engine. The new boat was 60 feet in length and 8
feet in beam. Its englne also, had 12-inch cylinder;
but as the result of an improved condenser designed
by Fitch, it developed considerably more power than
the engine in the preceding boat.. Furthermore, " it
should be mentioned that this was the first steam-
beat equipped with a tubular boiler, the invention of
Voight. The oars, or paddles, were removed from the
sides and placed at the stern. Toward the close of
July, 1788, she made the'trip' of twenty miles from
Philadelphia to Burlington, and on the 12th of October
she made the same trip in threée hours and ten min-
utes with thirty passengers on.board. The boat con-
tinued in more less experimental operation during
1788 and 1789. The story of the troubles of Fitch and
Voight in the endeavor during this time to perfect
their engine, as contained in Fitch’s autobiography, is
of absorbing interest. No less than seven different
condensers were tried and rejected. Finally an 18-inch
steam cylinder and a- jet condenser of Fitch’s design
were installed, and at last, in the words of Fitch, “On
the 16th of April (1790) got our work compleated, and
tried our Boat again; and altho the wind blew very
fresh at the north east, we reigned Lord High Admi-
rals of the Delaware, and no boat in the River could
held its way with us, but all fell astern, although
several sail boats, which were very light, and heavy
sails, that brought their gunwales well down to the
water, came out to try us.”

Shortly afterward, Rittenhouse the as-
tronomer, Dr. Ewing, Gen. Irvine, and

set themselves was Herculean. There
were no machine shops nor the necessary
tools for the accurate work required; and
through the subsequent years of experi-
mentation they had to feel their way,
amid a thousand discouragements of pov-
erty and ignorance, to-.the final success
which crowned their efforts five years
later. They first built. a model steam en-
gine with a cylinder of one inch diameter,
which was too small for a demonstration.
Then a new model, with a 3-inch cylin-
der engine, was erected in a small skiff,
and a trial was made with Fitch’s end-
less chain paddle-boards, but without suc-
cess. Then it occurred to Fitch to move
the boat by oars or paddles, working on
the side, and moved by cranks operated
by the engine. This was tried on the Jioia

others were favored with the novel ex-
perience of a steam voyage; and now, at
last, public journals began to give well-
deserved notice to the successful efforts
cf these indefatigable inventors. The fol-
lowing paragraph was published in the
Gazette of the United States, May 15th,
1790, and widely recopied throughout the
Union: “Burlington, May 11, 1790. The
friends of science and the liberal arts
will be gratified in hearing that we were
favored, on Sunday last, with a visit from
the ingenious Mr. Fitch, accompanied by
several gentlemen of taste and knowledge
in mechanics, in a steamboat constructed
on an improved plan. From these gen-
tlemen we learn that they came from
Philadelphia in three hours and a quar-
ter, with a head wind, the tide in their

skiff with the 3-inch engine, and on the
27th of July, 1786, the first boat propelled
by steam in America made its trial trip
successfully on the Delaware. Encour-
aged by the passage of a law by the
State of Delaware in 1787, securing-

Cylinder, 4%-inch diameter by 9-inch stroke. Two connecting
rods to two shafts which are geared together and turn

in opposite directions.

operated by a crank on inboard end of one of

ENGINES OF STEVENS’S TWIN-SCREW STEAMBOAT
OF 1804, PROPELLER BLADES

Round
Valves are two-way cocks,

the crank shafts.

shank
turned in the hub to
change pitch.

favour. On their return, by accurate ob-
servations, they proceeded down the river
at the rate of upwards of seven miles an
hour.” Subsequently, on June 16th, Gov.
Thomas Miflin and nine members of the
(Continued on page 222.)

could be

STEVENS’S ADJUSTABLE

Debarred by the Livingston-Kulton monopoly from navigating the Hudson, the “Phoemx"
went by sea to Philadelphia and was operated on the Delaware.
(1'his was the first steamboat to make an ocean voyage.)

STEVENS’S STEAMBOAT THE “ PHOENIX,”’ 1807,

Boiler has 28 tubes 114-inch diameter and 18 inches long;
side of the central rectangular chest.
(From photograph by the eourtesy of the Smithsonian Institution.)

fourteen ptojectmg from each

MULTI-TUBULAR BOILER AND TWIN SCREWS OF THE STEVENS BOAT OF 1804,
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Fig. 1.—JONATHAN HULLS’S PROPOSED BUT NEVER BUILT STEAM TUG. 1737.

3. 1.—In 1735 Jonathan Hulis., yeoman, of Campden, Gloucestershire, patented and published a

FiG.

I"1G.

complete descriptiori of a practical steam-tug. The tug had a single-acting steam-cylinder,
30 incbes in diameter, which in its inward stroke lifted a weight equal to one-half of its
effective pull. The energy of this weight in its descent during the return stroke gave the
engine a double action and the reciprocating motion of the piston gave continuous rotation
by a ratchet gear to a paddle-wheel at the stern.

2.—The drawing is based on a sketch at South Kensington Museum taken from a French print
published in 1816. In Paris there exists a document declaring that on July 15, 1783, the
vessel was propelled by steam for fifteen minutes against the current of the Saone. The boat
was 150 feet long with 15 feet beam and 3 feet 2 inches draft. 1t had two paddle-wheels,
turned by a single horizontal steam-cylinider, driving through a ratchet mechanism.

. 3.—I’atrick Miller, a wealthy Scotch banker, built a double-hulled boat which he propelled by

a paddle-wheel, placed in the channelway between the hulls and operated by men by means
of cranks and winches, Symington subsequently (Fig. 5) substituted steam for man power.

4.—This vessel, designed by Symington for thc¢ Forth and Clyde canal, in March, 1802, towed
two 70-ton barges for 1914 miles against a hard wind at the rate of 3% miles an hour. The
horizontal c¢ngine, direct-connected. from cross-head to paddle-wheel shaft, was many decades
ahead of its time. It cmbodies all the essential featares of the modern horizontal engine,
and mechanically was a great advance upon the Watt beam engines of that day.

Fig. 2.—THE MARQUIS DE JOUFFROY'S PADDLE STE

Fig. 5.—SYMINGTON AND MILLER’'S DOUBLE-HULLED STEAM VESSEL. 1788.

Fig. 6.—DESBLANCS® STEAMBOAT TRIED |
EUROPEAN STEAMBOATS PRIC

Figs. 4 and 7 by our own artist; the others by the ¢
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3.—PATRICK MILLER’S DOUBLE-RULLED PADDLE BOAT DRIVEN BY MAN POWER. 1786.

I"1G. 5.—The engine for this boat was built in 1788 by William Symington for Patrick Miller. It
was placed on one deck of a double-hulled pleasure-boat, and the Dhoiler was put on the
other deck. The boat ran on Dalswinton Loch at the rate of five miles an hour. The
engine had two vertical open-topped cylinders with pistons connected by two chains with
a drum turning in opposite directions alternately. Chains from the central drum turned
two pulleys attached to the horizontal paddle-shafts, witih ratchet teeth round their inner
flanges, and these drove the paddle-wheel continuously in one direction.

IF16. 6.—The hull of the vessel was built like a barge. ™The horizontal motion of the cylinders
was converted into circular motion by a ratchet gear acting upon the axle of the fly-wheels.
The floats of the paddle were arranged on parallel chains, and traveled like the buckets
of a dredger. As the floats of the paddle came out of the water they feathered like an oar.

F16. 7.—This illustration, drawn from plans filed by Fulton with the French Commission appointed
by Napoleon I. to investigate his invention. possesses special interest, because it undoubt-
edly formed the model on which the engines of the ‘‘Clermont” were designed. The engine
consisted of an upright cylinder, cross-head, vertical side rods connecting to a bell-crank

. lever, from which the paddle-wheel crank-shaft was driven Dy a connecting rod. It made
314 miles on its trial trip.

\8" TOWING ON THE FORTH AND CLYDE CANAL. 1802.
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ON THE RIVER DOUBS. 1802 Fig. 7.—FULTON'S STEAMBOAT BUILT AND TRIED ON THE SEINE AT PARIS. JULY, 1803.
'R TO THE “CLERMONT.”

[SEE PAGE 222.]
ﬁrtesy of the Ilustrated London News.
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EUROPEAN STEAMBOATS PRIOR i
TO THE “CLERMONT.” |

As in America, so in Europe, the quarter of a cen-
tury preceding the successful inauguration of steam-
boat service on the Hudson River was a period of
extraordinary interest among inventors in the possis
bilities of steamboat navigation, during which a great
amount of thought and experimental work was devoted
to the development of a successful steam-driven ves-
sel. In the present chapter we shall touch lightly up-
on those inventors who merely drew up plans, took
out patents, and made more or less successful models
of steamboats; our attention will be devoted more
specifically to the clearly-recorded and well-authenti-
cated instances, in which steamboats of useful size
were actually propelled by steam. -

Following this plan, we may dismiss at once the oft-
asserted claim that a vessel of some 200 tons, built by
Blasco de Garray, a native of Biscay, was propelled by
steam at Barcelona in Spain in the year 1543. Care-
ful search by investigators has revealed two letters,
signed by Garray and dated 1543, describing experi-
ments with different vessels, both of them moved by
" paddle wheels . turned by men. There is no mention
of ‘the use of steam, or anything to indicate that this
motive power was contemplated.

The Marquis of Worcester published a book in 1663,
in which mention is made of an engine, and of the
ability of the inventor to make the vessel which car-
ried it “go against the stream which the more rapid
it is the faster it shall advance.” His patent, how-
ever, contains no suggestion that he had any idea of
using steam.

Although the name of no inventor in the early part
of the eighteenth century is more closely associated
with the design of the steamboat than that of
Jonathan Hulls, there is no proof that he ever built
and operated one. At the came time, Hulls was a
man of unusual intelligence and of considerable me-
chanical skill. His patent, taken out in 1736, de-
scribes the invention as “a machine for carrying ships
and vessels out of, or into, any harbor or river against
wind and tide.” The following year he published a
pamphlet in London describing his invention; and it
is curious that, like many early experimentalists, he
considered that its greatest usefulness would be found
in the towing of vessels. The illustration of his boat,
given on page 220, was drawn from his very complete
description of the mechanism of the boat, and Admiral
Preble, of the United States navy, in his work “On
the Origin and Development of “Steam Navigation,”
says that “there can be no doubt of his having been
the first inventor of an ingenious and practicable mech-
anism for propelling vessels by a condensing steam en-
gine and by paddle wheels”; and this, be it remem-
bered, was as far back as 1736. Writing over a quar-
ter of a century ago, again the same author says:
“The following doggerel is still the burden of a com-
nion street ditty among the boys of Campden of Glou-
ccstershire, Hulls’s native place:

‘Jonathan Hulls,

With his patent skulls,

Invented a machine

To go against wind and stream;
But he, being an ass,

Couldn’t bring it to pass,

And so he was ashamed to be seen.””

Truly, a prophet is not without honor save in his
own country.

It is a disputed point whether to Denis 15apin, the
great French engineer and professor of mathematics
at the University of Marburg, is due the credit of be-
ing the first to make a steamboat run upon a public
waterway. Preble, however, is of the opinion that his
correspondence with Leibnitz, which was brought to
light during the latter part of the nineteenth century,
fully proves that Papin actually constructed a steam-
boat which he ran upon the river Fulda in 1707. It is
certain that he met with the seemingly inevitable
ridicule and abuse. Disgusted With' the conduct of the
Hessians, he determined to go to London in his steam
vessel, and descended the Fulda as far as Munden,
where the boatmen laid violent hands upon him, and
destroyed his little craft.

Next to Papin comes the Marquis de Jouffroy, who
in 1781 built a steam vessel 150 feet in length and 15
feet in beam, which, according to a document now in
Paris, was propelled by steam for fifteen minutes
against the stream.

WILLIAM SYMINGTON.

The credit for the invention and construction of the
first steamboat to. be successfully applied in Europe to
vseful navigation is due a Scotch engineer, William
Symington, who attacked the problem on original lines,
and produced a vessel, the “Charlotte Dundas,” which in
many respects was half a century in advance of the
state of the art. Symington was born in Scotland in
1764. Educated for the church, his taste for mechani-
cal philosophy, he tells us, led him to -direct his studies
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to the exercise of the profession of a civil engineer. He
obtained patents for several improvements in the steam
engine, and designed a steam carriage, which in 1786
he submitted to several learned and scientific men in
Edinburgh. Here he met Patrick Miller of Dalswin-
ton, a wealthy banker, who informed Symington that
he had “spent much time in making experiments as
to the propelling of vessels upon water by using
wheels in place of sails or oars. These wheels he
kad put in motion, applying the strength of men to
the turning of a handle or winch.” Symington told
Miller that he believed a steam engine might be con-
structed for the purpose, and he proposed that favorite
method with early steamboat inventors, of communi-
cating a rotary motion to the paddle by the alternate
action of ratchet wheels. The first experiment was
made with a two-cylinder engine, the cylinders being
of 4 inches diameter and 18-inch stroke. It was in-
stalled on a double-keel vessel, and tried on the Dals-
winton estate in 1788, with satisfactory results. The
next experiment was upon a larger boat, 60 feet in
length, belonging to Miller, which was already equip-
ped with man-opérated paddle wheels. In this vessel
Symington placed a two-cylinder engine, each cylinder
being of 18 inches diameter and 3-foot stroke; and in
October, 1789, with Miller and several prominent busi-
ness men and engineers on board, the boat was driven
at a rate of five miles an hour in still water. The en-
graving on page 220 is based on the original plans of
this boat, as given by Symington. At this point, Mil-
ler retired from business to devote himself to his
estate at Dalswinton; but in the year 1800, Lord Dun-
das, one of the principal owners of the Clyde Canal,
requested Symington to take up his experiments with
the steamboat, and spent about $35,000 in this work.
With sufficient capital assured to give him a free
hand, Symington designed an entirely new boat and
engine, called the ‘“Charlotte Dundas.” An examina-
tion of the drawings of the vessel, as shown on pages
220 and 221 of this issue, proves that Symington was
an engineer of decidedly original genius. Even at that
early day, his mechanical sense objected to the cum-
bersome overhead working beam, and in a letter at
that period he criticises the cylinder erected in a ver-
tical position and the heavy working beam, and other
heavy and complicated apparatus of the old steam
engine, and explains how, by changing the position of
the cylinder and “by coupling to the end of the piston
rod a crank and arm,” he “reproduced a rotary motion
without the intervention of a lever or beam.” 1n other
words, Symington in the engine of the “Charlotte
Dundas” originated thhe modern horizontal reciprocat-
ing engine, which was destined to become the predom-
inant type for steamboat, locomotive, and stationary
engines, and continued to be such throughout the mid-
dle period of the history of the steam engine. The
cylinder was double acting, 22 inches in diameter and
with a stroke of 4 feet. It was direct-connected to
the crankshaft of a paddle wheel at the stern of the
boat. The account of the experiment, as given in his
own narrative, which has been confirmed by others,
is as follows: )

“Having previously made various experiments, in
March, 1802, at Lock Twenty-two, Lord Dundas, the
great patron and steamboat promoter, along with
Archibald Spiers, Esq.,, of Elderslee, and several gen-
tlemen of their acquaintance being on board, the steam-
boat took in drag two loaded vessels, the ‘Active’ and
‘Euphemia,” of Grangemouth, Gow and Elspine, mas-
ters, each upwards of seventy tons burden, and with
great ease carried them through the long reach of the
Forth and Clyde Canal at Port Dundas, a distance of
nineteen and a half miles, in six hours, although the
whole time it blew a very strong breeze right ahead
of us; so much that no other vessel could move to
windward in the canal that day but those we had in
tow.” »

Since the object of Lord Dundas in employing Sym-
irgton was to have him devise some cheaper means of
towing canalboats than the existing method by horses,
it would look as though the future of the steamboat
was assured; but, unfortunately, the other proprietors
of the canal objected to the use of steamboats, urging
that the waves set up would wash away the canal
banks. Therefore, nothing further was done. Subse-
quently, Symington was introduced by Lord Dundas
to the Duke of Bridgewater, who was responsible for
the introduction of canals into England. Symington
impressed him so favorably that he gave him an order
to build eight boats similar to the “Charlotte Dundas”
for service on his canals, but the death of the Duke
shortly afterward led to the canceling of the order.

Among the many methods of applying the power of
the engine to propel the boat that were tried by the
early inventors, one of the most popular was to use an
endless chain of paddle boards, traveling over wheels
or pulleys at each end of the boat, the paddies being
submerged as they passed toward the stern, and being
carried clear of the water as they returned toward the
bow. Of this type was Desblanc’s steamboat, which
was tried on the river Doubs in 1802. The arrange-
nient of the engine and the chain of paddles is shown
very clearly in the engraving on pages 220 and 221.
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The engine was horizontal, and the reciprocating mo-
tion of the piston was converted into rotary motion by
means of a ratchet' gear acting upon a spur wheel upon
the main driving axle.

AMERICAN STEAMBOATS PRIOR TO THE “CLERMONT.”

(Concluded from page 219.)

Council, after a trip on the Delaware, were so greatly
pleased as to present Fitch with a suit of colors for his
boat.

The new venture was now ready for commercial
exploitation. A schedule of sailing dates and fares
was drawn up, and during the following three months
there appeared in the local papers twenty-three ad-
vertisements announcing the times of sailing. The
routes covered were to Trenton, thirty miles; to Bur-
lington, twenty; to Chester, fifteen; and to Wilming-
ton, thirty miles. During these three months “The
Steamboat,” as she was popularly called, ran in regular
passenger service for a total distance of between 2,000
and 3,000 miles. Limitations of space prevent any
further quotation of the certificates and eulogies given
by prominent men of the day. We present engravings
oy two of the advertisements of 1790, photographed for
the SCIENTIFIC AMERICAN from the files of the Pennsyl-
vonia Packet and the Federal Gazette, by the courtesy
of Mr. Abbott, the curator of the Philadelphia Library.

In view of this crowning success to the labors of
Fitgh and his associates, the story of the rest of his
life is truly tragical. His attempt to build another
ard larger vessel failed for want of financial suppbrt.
Had some influential, wealthy, and far-sighted patron
come to Fitch’s assistance at this time, there can be
liitle doubt that the advent of successful commercial
steamboat navigation would have been hastened by
twenty years. But it was not to be. Discouraged
and embittered by failure to secure recognition and
support, Fitch, after an abortive trip-to France, wrote
an account of his life and experimental work, which
he delivered to the librarian of the Philadelphia Lib-
rary, with instructions that it be not opened for thirty
years; and then, retiring to Bardstown, Ky., he ended
Lis unfortunate life by committing suicide.

JOHN STEVENS,

The claim of Col. John Stevens to a foremost posi-
tion among those who contributed to the early de-
Vélopment of the steamboat is based upon his recogni-
tion of the value of the screw propeller, of the multi-
tubular boiler, and of high-pressure steam. Like Fitch,
Stevens was possessed of great mechanical ability;
and to this was added the advantage of wealth and
education. His claim to have built the first steam
screw propeller boat to navigate the waters of any
country we consider to be indisputable.

After some preliminary experiments, as recorded
earlier in the present chapter, Mr. Stevens designed an
entirely new engine and boiler, differing from anything
that had yet been attempted either here or in Europe,
and erected it in a 28-foot boat, which made many suc-
cessful trips at speeds of between seven to eight miles
an hour on the Hudson River. The twin screws, en-
gine, and the boiler are still in existence, and are now
at the Smithsonian Institution, Washington. The ac-
companying illustrations are reproductions from
pliotographs of this exhibit made especially for the
SCIENTIFIC AMERICAN by the courtesy of the curator.
The cylinder was of 414 inches diameter and 9 inches
stroke. Motion was transmitted from the overhead
crosshead by two connecting rods to a pair of cranks,
one on each propeller shaft. The cranks turned in
opposite directions. (to overcome the tendency of a
single propeller to rotate the boat) and the cranks
were maintained in their proper rotating position
relatively to each other by means of. two gear wheels"
on the propeller shafts. The reaction of the connect-
ing rods against each other served the purpose of a
parallel motion and maintained the piston rod in
alignment. The valves consisted of two-way cocks,
and they were driven by a crank on one of the pro-
peller shafts, through the intermediary of a vertical
rack and gear wheels on the spindles of the two-way
cocks. The boiler is one form of the multitubular
type invented by Col. Stevens. It has 28 copper tubes,
14 projecting from each side of a center rectangular
chest.

Contemporary testimony to the successful operation
of this boat is given in Stewart’s “Anecdotes of the
Steam Engine,” published in 1829, and in an article
by Dr. James Renwick contributed to Tredgold’s
“Treatise on the Steam Engine,” published in London
in 1838.

That John Stevens and his son, Robert L. Stevens,
are to be credited with having built the first ocean-
geing steamship is proved by the well-authenticated
voyage made by the “Phenix” from New York to
Philadelphia. The engines of the “Phenix” were de-

_signed and built by Stevens. The accompanying illus-

tration of this historic vessel is from a photograph of
an- old painting at the family home, Castle Point, Ho-
boken, N. J. Alluding to the above voyage, the late Mr.
J. Scott Russell, the builder of the “Great Eastern,”
sald that Mr. Robert L. Stevens was “undoubtedly the -
pioneer of steam navigation in the open sea.”
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THE AMERICAN WALKING-BEAM
ENGINE.

Looked at from the standpoint of the mechanical
engineer, the most extraordinary fact in the story of
the development of the Hudson River steamboat is
the vitality of that early form of steam engine known
as the walking-beam type. Although to-day its term
of useful life lacks but a year or two of a century, and
it is, therefore, actually as old as the Hudson River
steamboat itself, and though it represents one of the
earliest and crudest methods of changing the recipro-
cating movement of the piston into the rotary move-
ment of the power shaft, the walking-beam -engine 'is
to-day the prevailing type of drive on the Hudson
River.
the question of what type of engine to use on the
“Robert Fulton,” the lat-
est of the Hudson River
fliers, built this year, it

Most significant fact of all, when it came to.
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to the keelsons of the floor of the boat. The A-frame
was built of massive timbers very strongly braced and
bolted, and carried at its apex the main bearings of
the walking beam. The guides for the crossheads
were held in line by rods extending from the guides to
the A-frame.

The boiler of the “Clermont” was made of copper
and carried the low pressure of four or five pounds
to the square inch. Copper was used because iron
plates were not available; but eventually, when reli-

able boiler plate became available, iron boilers were -

iniroduced, and immediately higher steam pressures
began to be used. Tubular boilers were introduced
in 1830 on the “Novelty,” and about the year 1840
wood gave place to anthracite coal. Concurrently
with the increase in boiler pressures, a great advance
was made in the size and power of the engines. The
single cylinder of the “Clermont” was 24 inches diam-
eter by 4 feet stroke. The ‘“Chancellor Livingston” of
1816 had engines 44 inches in diameter by 5 feet
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favorite drive for Hudson River steamboats, and its
undoubted popularity among the directors of the com-
panies and in the pilot house and the engine room, is
largely due to the especial conditions under which the
Hudson River service is operated. 1n the first place,
the upper reaches of the Hudson are very shallow
during several months of the summer, and it is de-
sirable to keep the draft of the boats as small as pos-
sible; conditions to which the broad and shallow but
sweetly-modeled river boats lend themselves admirably:
The largest vessels for the night service are of over
4,000 tons displacement, and are driven by engines of
4,000 horse-power; yet they draw only about 8 feet of
water. It would be a difficult proposition to drive
such vessels with screw propellers. Furthermore, the
large number of landings which must be made call
for a boat with good maneuvering qualities, able to
stop and start quickly, and make quick landings at
the piers. The paddle-wheel beam-engine boat has
proved to be ideal for this purpose. While it is well

understood by the engine

builders and shipping men

of the Hudson River that

was decided that, all
things considered, the most
suitable engine would be
one of the kind which was
first placed in a Hudson
River boat in the year
1811.

in steam engine practice,
one hundred years ago,
the rocking or walking
beam was the favorite
method of connection be-
tween the piston rod and
connecting rod. We are
all familiar with the en-
gravings of early station-
ary engines, particularly
those used for pumping in
city waterworks, in which
a vertical steam cylinder
transmitted its power to a
cast-iron overhead rocking
beam, which was carried
upon cast-iron girders sup-
ported on cast-iron pillars
of elaborate classic design.
By the middle of the nine-
teenth century, this type
was being discarded for
the simpler horizontal en-
gine; and to-day the few
remaining walking - beam
stationary engines are re-
garded with a strictly an-
tiquarian interest.

In the development of
the Hudson River steam-
boat, on the contrary, the
beam engine proved to be
so ideally adapted to the
work, that it has held its
place against the multi-
cylinder, high-pressure,
fast-running engine, with
conspicuous success. In
the first place, it was an
easy engine to build; and,
when once the foundries,
machine shops, and forges
had been built and a force
of capable mechanics had
become available, its first

high boiler pressures,
multi-cylinder expansion,
and rapidly-running en-
gines are conducive to fuel
economy, it is also realiz-
ed that these economies
can be secured only when
the engines are continu-
ously in service. Other-
wise, the heavy extra cap-
ital cost of the more
expensive installation is
liable to exceed the saving
due to coal economy. The
Hudson River boats are
out of service for about
five months of the year;
and although a multi-
cylinder engine will run
under a consumption of
from 1.5 to 1.75 pounds of
coal per horse-power per
hour as against 2.3 pounds
for a low-pressure single-
cylinder beam engine, the
greater first cost of
the plant will go far to
offset the saving in the
coal bill. The cost of up-
keep, moreover, of the
beam engine is relatively
far less. The Dboilers,
built for 50 to 55 pounds
pressure, generally carry
from 30 to 35 ‘pounds
under an easy fire. This
means a lessening of
boiler repairs, since it is
easier on steam pipes,
joints, and packings.
Moreover, the engine-room
force is reduced to a mini-
mum, an engineer and an
oiler generally being suffi-
cient to take care of the
average Hudson River en-
gine.

The accompanying il-
lustrations of the 3,800-
horse-power engines of
the ‘“Adirondack” of the
night line, the last of the

cost was low. The en-
gine consisted essentially
of “a single cylinder, a
walking beam, a connect-
ing rod, the A-frame,
which carried the main
bearings of the walking
beam, a jet condenser, a hot well whose piston was op-
erated by connecting rods from the walking beam, and
feed pumps- operated from the same connecting rods
as the hot well. Judging from early prints-and de-
scriptions, the engine was quickly developed .to . the
identical form which it carries at the present-time, the
principal change being the substitution, in: the past
quarter of a century, of surface condensers for "the
early jet condenser.

The “Clermont,” as we have shown elsewhere, trans-
n:itted the power from the cylinder to the.crankshaft
tkrough a bell-crank  lever. Subsequently, during the
succeeding two decades, use was made of a- stéeple
engine, in which a pair of rocking heams, -carried low
down in the boat, were used, or the- crankshaft was
placed immediately below the cylinder, with connect-
“ing rods coupled from the piston crosshead to the
cranks. This type, however, soon gave way to the
present form with an overhead walking beam mounted
on a stout timber A-frame, whose footings were bolted

Cylinder, é}»ihch diameter by 12-foot stroke.

‘stroke.

shafts, driven by the eccentrics.

ENGINE OF THE ‘ ADIRONDACK.”

The “Constellation,” 1825, used a cylinder 44
inches in diameter by 10 feet stroke, and these remain-
ed about the maximum dimensions until the appear-
ance of the “South America,” 1840, with cylinders 54
inches in diameter by 11 feet stroke. The keen con-
test for speed resulted in the construction of engines
that were prodigious for those days, and have barely
been exceeded at the present time. Thus in 1845 there
was built for the “Hendrick Hudson,” which was a
fine vessel 320 feet long, an engine with a 72-inch
cylinder: and 11 feet stroke; and two years later T.
F. Secor & Co. built for the “New World,” one of the
fliers of ‘that day, an engine with a 76-inch cylinder
and the:.enormous stroke of 15 feet. Thereafter the
stroke was reduced to 12 feet, which was never again
exceeded. The largest engine afloat on the Hudson
is that of the “C. W. Morse,” of 4,000 horse-power,
built in 1904 by the W. & A. Fletcher Company, whose
cyinder is 82 inches in diameter by 12 feet stroke.
The permanence of the walking-beam engine as the

. Horse-power, 3,800. Boiler pressure, 55 pounds. The two vertical pipes in

ront of the cylinder are the ‘side pipes,” one the steam pipe, the other the exhaust.

municate with transverse steam chests at top and bottom in which are the poppet valves.
The latter are operated by two vertical rods, which are lifted by cams on rock

large river steamers to be
built of wood, will serve
admirably as a reference
in connection with the
foregoing description of
the typical river-boat en-
gine. The “Adirondack,”
which is 412 feet long, 50 feet beam, and 90 feet over
the guards, with four decks above the waterline, and
over 400 separate berths for the passengers and crew,
was built in 1896. The vessel serves to show the
point of size to which these stately river boats have
been developed. In the engraving the side of the hull
arid superstructure has been brokenaway to show the
full height of the engine, which was built by the W. &
A. Fletcher Company. The engine foundation consists
cf heavy steel keelsons. The A-shaped gallows frames
are built up of steel plates, the legs, which are of
tox section, being strongly braced together with
struts, which are also of plate steel and box section.
The walking beam consists of a strongly-ribbed cast-
iron web, belted with a heavy wrought-iron strap; the
whole being firmly strapped and keyed together. The
cylinder is 81 inches in diamcter by 12 feet stroke.
The two large vertical pipes seen in front of the cylin-
der are known as the side pipes; the one on the star-
(Continued on page 229.)

They com-

.
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THREE HUNDRED YEARS OF
NEW YORK.

——

When Henry Hudson approach;ad the opening of the
upper bay he did not at first know that he was near-

Scientific American

we present herewith, This is
known view of New York, and the little book
in which it was published is- of the greatest
rarity. To obtain a correct idea of the topography,
it is necessary to view the plan in a mirror, as it is
reversed. 1t was probably obtained with the aid of
a camera obscura from some point on the Long Island
shore and was mever restored to its proper position.

the earliest

SEPTEMBER 25, 1909.

There does not appear to have been any attempt to
found a substantial colony until 1621, when the Dutch
West India Company came into existence. It was ad-
mirably organized and they established a strongly
garrisoned colony which was the nucleus of a colonial
government which was in control of a vast territory
which stretched from Virginia to New England. The
municipality itself, however, was of almost micro-

N B e S R PR
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EARLIEST KNOWN PRINT OF NEW YORK CITY ENTITLED:
AMSTERDAM OP DE MANHATANS,” PUBLISHED IN 1651, —

POPULATION ABOUT 300.

ing the river which was afterward to bear his name.
He believed that it was an arm of the sea, in fact,
that it was the northwest passage to India, that Ignis
Fatuus of so many of the old navigators. He lay in
the lower bay for more than a week before he an-
chored in New York Harbor proper. He
found the neighborhood well peopled by In-

¢ FORT NIEUW

NEW YORK IN 1673,

Buildings have been erected within the fortified enclosure; streets have been laid out leading to

wharves. The population in 1664 had grown to 1,500 and in 1686 it was 4,937.

Although the ‘print is on a small scale, it gives con-
siderable detail, the number of buildings shown being
ahout thirty or thirty-five. In the fort were situated
the Governor’s house, the chapel, barracks for the
scldiers, magazines, and other necessary buildings.

scopic proportions, for in 1628 we find that the in-
habitants numbered only 270, but the fort was con-
stantly increased in strength until it became a fort-
ress of no mean magnitude for the size of the place.
In 1626, Peter Minuit purchased the whole of Manhat-

tan Island for trinkets, the aggregate value of

dians who lived in villages.of fairly regular
construction. They were mild and inoffen-
sive, as savages go, and they were quite will-
ing to trade their tobacco and pelts for the
beads and knives of the white men.

Hudson at last discovered that he was at
the estuary of a great river, up which he
sailed, consuming three weeks, until he
reached the head of navigation at Albany.
Early in October, Hudson turned the prow
of the “Half Moon” homeward, bringing the
news of a discovery which was of the great-
est possible interest among the Dutch mer-
chants. A number of trading and exploring
expeditions started out and made the trip
with congiderable profit to themselves.

It was at last decided to establish perma-
nent posts at the head of the river and at
New York. The main fort was built near the
mouth of the Mohawk River, and a few trad-
ing huts were built at the south end of Man-
hattan Island, and it is from this small be-
ginning that we are enabled to trace the in-
dustrial beginning of the city of New York.

A monopoly of the fur trade was given to
the New Netherlands Company, which erected
a trading post at New York. The monopoly,

vv'hiléh was $24. It would perhaps be inter-
_esting to figure up how much the interest at
‘6 per cent, compounded at regular intervals,
-would. be on the $24 for the period since the
purchase.

1n 16563, when a foray of New Englanders
was expected, a stockade or palisade was
erected across the-island from east to west,
thus fortifying the outskirts of the inclosure.
This was at the point where we now have a
teeming center of finance— Wall Street.
Strange to say, this wall prevented the nat-
ural expansion of the city for over half a
century and always tended to create that con-
gestion which still remains so overwhelm-
ingly strong. Every old and important city
in Europe has been cramped within a stone
girdle of fortifications, and long after the
necessity for this has vanished the habit of
congestion remains.

The present crowded tangle of streets at
the southern termination of Manhattan Islanc¢
is entirely attributable to the customs of the
Dutch dwellers. There was little attempt
made to lay out broad or convenient streets.
The foot-paths and lanes became the future
streets, and no better example can be ad-

which was a valuable one, was extended from
year to year, until 1621, when the Great West
India Company was charter-

FRONT OF LOWER NEW YORK.

MAP SHOWING INCREASE OF CITY AREA ALONG THE WATER
THE ORIGINAL CITY IS SHADED.

duced than this, that the early pre-arrange-
ment of the south never obtained in northern
lands. One of the earliest streets was nearly

parallel with the present

ed. 1t was under its auspi:
ces that the first real and:
permanent settlement in
New York was made.

The city of New York has
been very fortunate in the
preservation of the early
records of its settlement.
The early history of Rome,
London, and even Paris, is
lost in obscurity, while

other cities, such as Berlin
" and St. Petersburg, have no
history of any importance,
and still look painfully new
and as though they were
nlanned with the aid of the
T-square and drawing pen.
From these records we
learn that the original block
house with its palisades
gave way to Fort Amster-
dam, around which -clus-
tered the small cabins of
the first settlers. Some idea
of the early appearance of by
the settlement is obtained ¥

A NondiWest View 1I|'|hl_'”(.ll"|;\‘. WENEW YaRr RAnNR ATt T

Pearl Street and the other
with Broadway, while
“Dock” Street led to the
shipping quays.

After a long and rather
interesting occupancy by
the Dutch, the flag of Great
Britain was raised on Sep-
tember 8 1664, and Fort
Amsterdam forthwith be-
came Fort James. There
was little or no dislike of
the conquerors, who made
a peaceful invasion without
striking a blow. England’s
policy was not so liberal in
those days as in her present
handling of colonial mat-
ters. Still, however, the
Dutch hardly knew that the
form of government was be-
ing changed, so that now
the isolated trading post be-
came a national colonial de-

pendency. Under the old
S régime there was no home
- . pride among the commer-

firom a view in Hartgers’
“Beschrijvinghe’ van Vir-
ginia,” a copy of which

NEW YORK UNDER BRITISH DOMINION JUST BEFORE THE REVOLUTION.
Among the landmarks are Trinity Church, the old Dutch Church, and Fort George. The population in 1771 was 21,863.

cial owners, but the new
conditions put a different
aspect on the situation, and



the inhabitants began to grow fond of their new surround-
ings and government.

In 1783, when New York was evacuated by the British
troops, the condition of the city was most deplorable. The
streets, which had been paved and partly graded before
the war, had been suffered to lapse into idle wastes again.
The wharves had rotted, and all the public and many of
the private buildings had fallen into a state of semi-ruin.
The population had decreased and the city was practically
wrecked. Under the inspiration of the new government
the inhabitants revived the city within three years, so that
the former population was regained and commerce quickly
returned.

‘We have before noted the crookedness of the streets in

ments, the results would have been far different. They
were allowed four years in which to prepare their plans
and fix posts at suitable ummim. In 1811, they made their
reports and their maps were filed, which created the city
from Houston Street to Washington Heights substantially
as it exists to-day. Without doubt their labors were most
arduous, as a survey involving the placing of “1,549 mar-
ble monumental stones and 98 iron bolts” proves. The
commissioners had the opportunity to create a most beau-
tiful city instead of the commonplace utilitarian arrange-
ment from which the citizens are now suffering. These
worthy men left undone the things which they should have
done, and did the things which they should not have done.
They decided that the beautiful forest growths should be

thought that a space should be set aside sufficient for a
reservoir. They also felt the need for a space for military
exercises, so that the ‘“Parade Ground,” which extended
from Twenty-third to Thirty-fourth Streets, and from
Fourth to Seventh Avenues, was provided. We have the
remains of the ‘“Parade Ground” in Madison Square, and
the whole space includes some of the choicest business loca-
tions in the entire city. Union Square was a union of
the many roads which centered at that point for the trans-
fer of traffic, and may be regarded as a :mwomgwrmom_ acci-
dent.” They provided streets which reached as far as
155th Street northward, reaching from the Hudson to the
East and Harlem Rivers. The plan of New York, as we
find it to-day, is stupidly commonplace, and it has cost

was opened in 1806. A number of scientific and literary
societies were founded in New York at the beginning of
the nineteenth century.

Before the days of the steamship and the railroad, was
the era of the fast ‘“clipper,” like those which ran from
Baltimore and which were famous for their great size and
speed. So fast were they that for many years after steam-
ers were built they maintained a nearly equal fight against
their more formidable rivals. Fast vessels made the trip
to England in fourteen days. It seems extraordinary that
the United States, that during the first half of the nine-
teenth century brought the art of shipbuilding to such a
high plane, should be so neglectful of her ocean commerce
in the last half of the century. The more recent events
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THREE HUKDRED YEARS LATER—THE SKYLINE OF THE HUDSON RIVER SHORE FROM CITY

the lower part of the city, especially below the stcckade
at Wall Street. At the beginning of the nineteenth cen-
tury nearly all of Manhattan 1lsland, down as far as, Four-
teenth Street, was practically a virgin territory which
could be treated in any way which seemed conducive to
the public good. It was thought to be wise to make a
plan which would be so comprehensive that the growth of
the city would be provided for for a couple of centuries
or more, so that an act of the Assembly was passed on
April 13, 1807, and a commission of well-intentioned but
blundering men was appointed—men who were of great
importance for the time—as ‘“Commissioners of Streets and
Roads in the City of New Ycork.” They were given much
power, and had they not been so mediocre in their attain-

cut down, that the hills should be leveled, streams were
bridged over and filled in, and upon the plan thus pro-
duced they decided that the city should be built with the
aid of the T-square and triangle. As Mr. Janvier says,
“The commissioners, in their stolid way, unquestionably
gave their very best thought to the work confided to their
indiscretion; they even, by their own showing, rose to
the height of considering the claims of what they believed
to be the beautiful before they decided upon giving place
to the useful alone.” In regard to parks, these excellently
dull gentlemen had their own views. They thought that
the large arms of the sea which embraced Manhattan Isl-
and furnished all the variety required. They would not
stipulate for a space to be devoted to parks, although they

HALL TO THE BATTERY WITH THE SINGER BUILDING OUTSTRIPPING ALL IN HEIGHT.

millions to give even a semblance of varie.y to the work
of these worthy gentlemen. Among the mistakes which
the commissioners made was to provide one-third less to
the square mile for longitudinal streets than they did for
cross streets. They did not seem to realize that they
were dealing with a long and narrow island whereon the
traffic would always be in a longitudinal direction, but we
are now feeling the stern necessity for increased facilities
for north and south travel.

In 1805, the free school system was founded. Prior to
that time schooling was largely a matter of private enter-
prise. Each church had its own school and there were
also numerous private schools kept by teachers who were
remunerated for their services. The first public school

connected with New York city are outlined in the chro-
nology which follows, and which has been especially com-
piled for this issue:

‘When we look at the impressive picture of the sky line
from the City Hall to the Battery there is one point which
is of surpassing interest—how was it possible to secure
enough ground to permit of the erection of such vast struc-
tures?—as we know that the original territory comprised
in this part of Manhattan Island in the days of Peter Min-
uit was not so great. When Manhattan Island was first
purchased from the Indians, there was doubtless little
thought that it would ever be necessary to increase the
area of the seemingly large island. From the beginning.
however, we find examples of made land, of docks being
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built, of ponds being filled up, and a general tendency
to increase the superficial area. In former times the
island was very much narrower than at the present
time, although the general shape was the same. The
old maps show the lower part of the island extending
in width barely from Broadway to the present Pearl
Street.

Since olden times, filling has gone on along the city
edge for generation after generation, until many
blocks have been added, and the island has been in-
creased by the addition of area on its outer periphery,
precisely in the place where the addition counts the
most. Originally, the junction of Pearl Street and
Maiden Lane marked the entrance of a wide canal, and
another wide canal ran up Broad Street, beginning at
Front Street and extending nearly to Wall Street.
These facts indicate the narrow limits of the old city.

The rapid currents of the Hudson and East Rivers,
especially the latter, had to be guarded against, and
as early as 1654 it was resolved to drive planks -into
the shore, and to make uniform sheet piles between
Broad Street and the City Hall, for the lower part of
the city, and many other ordinances touching on the
subject of the water front were passed.

The map gives us a good idea of the enlargement
of the city area. It is only within modern times that
the limit of enlargement has been fixed, and bulkhead
and wharfhead lines located to determine the extent
to which filling and dock building operations may
be carried out. The map in the shaded portions shows
the original limits of the lower end of the island,
while in outline are given the additions up to the
present time. Along the water front on this ground
which has been- reclaimed from the rivers, are built
many lofty and heavy structures which are very notice-
able in our view of the skyline of New York.

THE POPULATION OF NEW YORK AT VARIOUS PERIODS.

1628. Under Dutch rule................... 270
1656. “ « i it 1,000
1664. British Dominion................... 1,500
1703. “ e e, 4,375

1731. “ N 8,622

1749. “ “ P 13,294

1771. « PP 21,863

1790. United States government........... 30,022

1800. “ « « cedeeaeeas 60,489

1810. “ “ “ 96,873

1820. “ “ C aeee. veee.. 123,706

1840. “ “ “ Ceereieeaae 312,710

1860. “ « e 805,658

1880. “ “ “ i .. 1,206,299

1890. “ “ “ Ll veo.. 1,5615301

1900. Greater New York........... veesees 3,437,202

1905. “ “ it eeeeaas eee... 4,013,781

1910. Estimated .................ccceeeen.. 4,810,000

EVENTS IN THE HISTORY OF NEW YORK ARRANGED
CHRONOLOGICALLY.

1609. The arrival of Henry Hudson on the “Half
Moon.”

1613. A trading-post was established on Manhattan
Island by Dutch merchants.

1621. The Dutch West India Company was chartered.

1626. Peter Minuit buys Manhattan Island of the In-
dians for $24.

1635. Fort Amsterdam completed.

1652. The first city charter granted.

1653. A palisade was built along “Wall” Street.

1656. First city survey.

1658. .The streets were paved with stone and guarded
by watchmen.

1664. The Dutch dominion surrenders to English rule.

1693. Printing press set up by William Bradford.

1696. Building of first Trinity Church.

1697. Streets were lighted.

1699. City Hall built in Wall Street.

1707. Broadway was paved from Bowling Green to
Trinity Church.

1725. New York Gazette established by William Brad-
ford.

1730. Stage line to Philadelphia opened.

1731. Fire department was organized.

1763. Jersey City ferry was established.

1766. St. Paul’s Church was built.

1774. The Hoboken ferry was established.,

1776. Battle of Harlem Heights. Washington occu-
pies New York.

1783. Washington bids farewell to his officers.

1789. Meeting of the First Congress. New York was
the federal capital. Washington was inaug-
urated.

1790. First laying of sidewalks.

1807. First voyage of the “Clermont.” St. John’s
chapel built.

1811. The Commissioners of Streets and Roads in the
city of New York finished laying out the
present city. :

1812. City Hall finished.

1814. Steam ferryboats were put in operation.

1817. Erie Canal was begun, and first line of packet

ships established.

Scientific American

1819. The first ocean steamship “‘Savannah” was
built.

1825. Gas was introduced, and Erie Canal was com-
pleted.

1833. The New York Sun was founded.

1835. Founding of the New York Herald.

1836. The Erie Railroad was begun.

1841. The New York Tribune was founded.

1842. - 0ld Croton Aqueduct was opened.

1845. SCIENTIFIC AMERICAN was established.

1846. Electric telegraph line was opened between
New York and Philadelphia.

1848. Founding of Collins Line of steamships.

1851. New York Times founded.

1853. World’s Fair.

1856. The site of Central Park purchased.

1857. Cooper Institute founded.

1858. Opening of Atlantic cable.

1860. New York World founded.

1862. Building of the ‘“Monitor.”

1870. Old Brooklyn Bridge begun.

1873. The city crosses the Harlem.

1877. Founding of the American Museum of Natural
History.

1880. Completion of elevated railway system.

1883. First East River bridge opened.

1898. Greater New York created by annexation.

1901. Unveiling of the Fulton monument in Trinity
churchyard.

1903. Opening of Williamsburg Bridge.

1904. Subway opened.

1908. Opening of the Brooklyn tunnel. Opening of
the Hudson and Manhattan Railway tannel,
northern tubes.

1909. Opening of Queensborough Bridge. Opening of

the southern tubes, Hudson and Manhattan
tunnels. Opening of the Pennsylvania tun-
nels. Completion of the Metropolitan Life
Insurance Building. Rapid approach to
completion of great Pennsylvania and New
York Central terminals in New York city.
Hudson-Fulton Celebration.

> — &
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Aeroplane Flights During the Hudson=-Fulton
Celebration,

For the first time since the invention of the aero-
plane New York will be given an opportunity to wit-
ness sensational flights by the leaders in aviation.
These flights will be made by Wilbur H. Wright and
Glenn H. Curtiss with their respective biplane ma-
chines. -Up to the time of our going to press, Mr.
‘Wright had not stated just what feats he would try
to accomplish after he has made his initial flights
during the present week above Governor’s Island.
Sheds have been erected upon the island for the ma-
chines of both aviators. Mr. Curtiss, who arrived from
Italy last Monday after having won the Brescia Grand
Prix 31-mile race in 49 minutes, 23 1/5 seconds, has
signed a contract to fly up the Hudson from Governor’s
Island to Grant’s Tomb and back, and Wilbur Wright
will doubtless make fully as remarkable flights, above
the waters of the lower bay. In one of these Mr.
Wright will probably remain an hour or more in the
air. Mr. Charles F. Willard, who, as mentioned in our
last issue, has been making flights above Lake Ontario,
will perhaps make flights with the Aeronautic Society’s
Curtiss biplane. There is also a possibility that a new
monoplane, built by a member of the Society, may
make flights. An elaborate system of signaling has
been arranged, whereby the people will be quickly
notified when flights are to be made.

—_— et r—
America Boiled Down.,

In the year of our Lord nineteen hundred and nine,
we find the United States the most progressive coun-
try of the world. Its growth has been more than re-
markable, and one who wants to boast of his country
need only secure a copy of the ‘“Statistical Abstract,”
a document issued each year by the Department of
Commerce and Labor.

This particular publication, originated some thirty
years ago in the Bureau of Statistics under the direc-
tion of John Sherman, then Secretary of the Treas-
ury, and which in its first issue was a thin pamphlet,
has grown to be now an unwieldy volume crammed
from cover to cover with masses of figures. At a
glance such a document would seem very dry for sum-
mer reading, but after one has delved into it, the
ccmparison in the growth or decrease of everything
is fascinating.

To-day the. population of the United States is in
round numbers 88,000,000. Last fall 14,887,133 indi-
viduals lined up at the polls to cast a vote for a Presi-
dential nominee. And the last figures obtainable show
that six thousand four hundred and sixty-six millions
of letters and postal cards were sent through the
mails. The table does not state whether the greater
quantity of this fabulous number were post cards or
not. At any rate, the quantity is two-thirds as much
as the combined postal business of Great Britain, Ger-
many, France, and Austria-Hungary, and twice as
great as any one of them, notwithstanding the fact
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that France has the reputation of being one of the
greatest letter-writing countries. The people, how-
ever, had a great many things to say quickly; and
becoming fidgety over the “slowness” of the mail facili-
ties, used slightly over one hundred million telegraph
blanks, in order to relieve their nerve tension and get
quick results.

Of the 88,000,000 of population, practically one-third
are domiciled in the thirteen original States, another
third in the States created from the territory ceded to
the common union by those States, and the remaining
third in the area added by purchase or annexation.

It is interesting to observe that our total continen-
tal area, including Alaska, is about equal to that of all
Europe; that while the area conceded to the thirteen
criginal States by the peace treaty of 1783 was 828,000
square miles, their present area is but 326,000 square
miles, forming in part or in whole thirteen other
States, while the remaining twenty-four States and
Territories were created from territory added by pur-
chase.

Uncle Sam has some resources left. There is just
754,000,000 acres of land still left in his keeping,
though it may be mentioned that all of it is not very
desirable. Almost half of this acreage is in Alaska,
and much of it in the Rockies. He also has other re-
sources besides vacant lands. In his charge there are
52,827 water wheels to be kept turning, but there is
plenty of power for that purpose, for he is credited
with having 5,360,000 horse-power from streams with
which to keep them moving.

The estimated coal supply of the country is 3,125,
708,000,080 tons, and during the last year almost a
half a billion tons were mined. The iron-ore supply
of the United States is nearly five billions of tons,
52,000,000 tons being the amount mined for the last
year reported. The wealth of the country in 1850,
according to the figures available, was $7,000,000,000,
speaking in round numbers; in 1890 it was $65,000,
000,000, and the last figures show it to have jumped
to $107,500,000,000. The last report shows that the
wealth production of farms amounted to $7,412,000,000,
alone more than the wealth of the country half a
century ago.

There has been a steady decrease in the negro popu-
lation since the year 1810, the percentage in that year
being 19.03. In 1850 it was 15.68 per cent of the
total population; in 1860, 14.12 per cent, and so on.
Last year the percentage was 11.59.

Out of his $107,500,000,000, Uncle Sam spent during
the last year just $197,000,000 for school teachers.
The United States imported one and a half billions
of dollars’ worth of products, according to the
latest figures, but half that amount was raw material
for manufacturing. The exports amounted to nearly
two billions of dollars, about forty per cent of which
represented manufactured goods.

This mass of boiled-down information presents &
picture of conditions in the United States which is8
extremely interesting, not merely to the economist
and student, but to those interested in the growth of
the country. .

The Current Supplement,

The current SuUPPLEMENT, No. 1760, opens with an
excellent illustrated article on a German automobile
fire engine, which has been adopted by the German
city of Frankfort-on-the-Main. The recent improve-
ments in the internal-combustion engine are reviewed
by H. E. Wimperis. Among the economies practised
in machine shops, foundries, and metal-working estab-
lishments of various kinds, few are more suggestive
than the use of magnetic separators. The principal
applications of these, as thus far developed, will be
found excellently outlined in an article entitled “Mag-
netic Separators for Various Uses.” Prof. A. F. Ganz’s
admirable summary of recent electrical progress in
the artificial lighting field is concluded. Efforts have
heen made from time to time in the past to produce
the Egyptian types of cotton in America. The latest
of these efforts is described by Charles Richards
Dodge. Ernest Rutherford’s brilliant paper entitled
“Visualizing the Atom” is concluded. Though Nature
evidently meant the vertebrates to be a tooth-bearing
race, her design has by no means been rigidly adhered
to, as many creatures of very different orders have
been permitted, so to speak, to adopt various substi-
tutes therefor. Mr. W. P. Pycraft interestingly de-
scribes these various substitutes. Dr. D. T. Mac-
dcugal’s paper on “Aridity and Evolution” is con-
cluded.

Prime Minister Asquith recently announced in the
House of Commons that the British government would
recommend a Parliament grant of $100,000 to Lieut.
E. H. Shackleton, in order to defray the expense of
his recent expedition. If the appropriation is made,
Lieut. Shackleton will be out of debt. When he return-
ed from his expedition, he found that he owed $215,000.
With the assistance of his friends he succeeded in pay-
ing all but $70,000, which last sum he hoped to earn
by writing, and by lecturing in the United States.
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DEVELOPMENT OF THE HUDSON RIVER|

STEAMBOAT. '

(Concluded from page 217.) .
the development of the river steamboat |
had been carried at that early date.
Both boats had return-flue iron boilers,
and when pushed to their highest speed
would burn from twenty-three to twenty-
five cords of wood per trip. The rivalry
between the two became so great that|
finally a formal race from New York toI
Albany was decided upon, and on No-
vember 8th, 1836, they started abreast
of each other at 4 P. M. with everything
tuned to the highest pitch. The “Roches-
ter” reached Van Wies Point, 140 miles
from New York, in eight hours and fifty-
seven minutes, and the ‘“Swallow” five
minutes later. Some interesting details
are given by David Stevenson in an Eng-
lish work, “Engineering in North Amer-
ica,” published in 1838, of a trip which
he made on the “Rochester” in 1837,
when the distance to Albany was made
in ten hours and forty minutes. The
steam pressure, according to this author-
ity, was 45 pounds, and the steam was
cut off at half stroke. Speaking of the
remarkable speed of American steam-
boats at this time, he says the vessels
‘“navigating the Hudson River and Long
Island Sound perform their voyages
safely and regularly at a speed which
far surpasses that of any Buropean
steamer hitherto built.”” A good descrip-
tion was given during this period by a
German vistor of a trip made in 1838 on
the “North America.’”” He gives the
length of the vessel as 200 feet, her
beam as 26 feet, and describes her as
having two decks, the lower of which
was about three feet above the water.
There were separate cabins for men and
women, that for the men being used also
as the dining room. He writes: “There
were 320 passengers on board, each of
whom slept in a berth, and as sufficient
room appeared still to remain, one may
imagine how colossal this floating palace
must be”” He paid three dollars, or two
cents per mile, for the passage. In “less
elegant” steamboats the fare was one!
dollar, and in some boats as low as ﬁfty‘
cents.

The

inventive and original mind of:

Robert L. Stevens was shown in the de- '

sign of the “Rainbow,” an experimental
vessel of very narrow beam, the breadth !
of which compared to her length was as!
1 to 14. She was driven by a pair of
inclined condensing engines, one forward
and one aft of the wheel, with cylinders
36 inches by 10 feet, coupled to a com-
mon crankpin. Her boilers, strapped at
every 10 inches with bar iron, 114 by
6 inches, carried the enormous pressure
for those days of 80 to 100 pounds per
square inch. The hollow wheel shaft,
made of 3-inch boiler iron, was 3 feet
in diameter. She did not make the high
speed expected, and was subsequently
used for towing.

The contests of speed which character-
ized that period were accompanied by
rate wars, in which passengers were car-
ried over the full course at rates which
at one time dropped as low as twelve
cents; and it is recorded that on one
occasion rather than see an opposition
boat carrying a ful. passenger list, a
rival steamboat offered twelve cents
apiece to the public for the privilege of
taking them; the deficit being subse:
quently made up when the ship was un-
der way by the simple expedient of rais-
ing the price of meals by 300 per cent.

As evidence of the high state of devel-|
opment to which the steamboat had been
carried by the middle of the century, we
quote the case of that handsome steamer
“Alida,” built in 1847 by William Brown
of New York. This craft, of which we
present an excellent illustration, was 265
feet long, 30 feet broad, and 7 feet deep.
She was driven by a steam engine with
cylinders 56 inches diameter by 12 feet
stroke. From the very first she proved
to be a “flyer’”; and on May 8th she
made the trip of 145 miles from Al-
bany to New York, with. six landings, in
seven hours and fifty-six minutes. She '’
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was nol, however, the first boat to bringk

the time below eight hours, that distinc-
tion belonging to the ‘“South America,”
which on April 19th, 1843, covered the
distance in the extraordinary time of
seven hours and twenty-six minutes.
This trip, however, was made without
any landings, and the vessel was favored
by a heavy freshet in the river, which
not only gave deep water over the shoals,
but set up a swift current in the vessel’s
favor.

It is impossible, within the limits of
the present article, to follow in detail
the development of the famous steam-
boats on this famous river. There was
a steady increase in size, though the
speed, having been carried to the high
point of between twenty-one and twenty-
two miles an hour, was destined to re-
main stationary. We can do no more
than mention two celebrated boats, the

‘“New World,” of the People’s Line, with'

wheels 45 feet in diameter and a piston
of 15 feet stroke, and the “Francis Skid-
dy,” with 40-foot wheels and a 14-foot
stroke of piston, two vessels which had
many struggles for supremacy during the
ensuing decade. '

We pass on to the year 1852, when in
consequence of the many deplorable acci-
dents which occurred, due to the too fre-
quent bursting of boilers, Congress passed
a law for the inspection of vessels, which
put an end to the perilous practice of
steamboat racing. The stories which
have come down to us of the reckless
way in which engineers would ‘“bottle up
their boilers” when racing with a rival
boat are astonishing, but nevertheless
well verified. Morrison, a most careful
historian, credits the statement of an en-
gineer that, on being pressed by his cap-
tain to pass another boat, he ‘“‘prepared
for the contest by tying the safety-valve
lever, drawing the pointcr from the mer-
cury gage, plugging up the mouth. of the
tube, and urging the fires under the boil-
ers.” He passed the other boat, but we
are not surprised to learn that it was
his opinion that although ordinarily he
carried thirty pounds, the pressure dur-
ing the contest must have risen to fifty
or sixty pounds to the inch.

It is probable that the Hudson River
boat which has attained the most world-
wide popularity is the ‘“Mary Powell,” of
the Day Line, which, built in 1861, has
been in continuous service ever since,
and is to-day one of the most popular
boats on the river. Her original dimen-
sions were 260 feet length, 341, feet
heam, and 1014 feet depth. Her model
iz particularly sweet, with a long, sharp
entrance and a very easy run. Her fast-
est run was made from New York to
Poughkeepsie, 733 miles, in three hours
and thirty-nine minutes, including the
time lost in six landings. Deducting this
time, her average speed, while running
under full power, was 22.54 miles per
hour.
son, a son of her previous owner and cap-
tain, informs us that during her long
life of nearly half a century she has been
rebuilt three times and lengthened 40
feet. The lines of the original boat, how-
ever, have been religiously preserved.
Her present length is 300 feet. Her
original engines had one cylinder, 62
inches by 12 feet, which was replaced by
a cylinder 72 inches by 12 feet stroke in
1874. Steam is supplied by two return-
flue tubular boilers, and she uses a work-
ing pressure of thirty-five pounds, under
which she makes the eighteen miles per
hour necessary to make her scheduled
time. TUnder the forty-five pounds which
she is allowed, this wonderful old craft
is still good for twenty miles an hour.
The hull of the “Mary Powell” was built
by M. S. Allison of Jersey’ City, and her
present machinery by the W. & A. Fletch-
er Company of Hoboken.

Another wooden vessel famous in her
day was the “St. John,” 1864, the cylin-
der of whose engine was 85 inches in
diameter with the exaggerated stroke of
15 feet.

The year 1880 was signalized by the
appearance of the first iron steamboat,

Her present captain, A. E. Ander-l
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the “Albany,” the second being the ‘“New
York,” 1886. These, with two exzceptions,
are probably the fastest large passenger
steamers plying on American inland
waters to-day. With their long, unbroken
lines, graceful sheer, and triple buff-col-
ored smokestacks, they present as beauti-
ful a marine picture as one would wish
to see. Both vessels, after being some
time in service, were lengthened by the
addition of 30 feet, and as thus altered
their dimensions are: “Albany,” 325 feet
length by 40 feet beam; and “New
York,” 341 feet length by 40 feet beam;
the breadth of both vessels over the
guards being 76 feet. The engines are
of the typical walking-beam type, with
cylinders 76 inches diameter by 12 feet
stroke. They were allowed fifty pounds
pressure, but thirty-five pounds is suffi-
cient to enable them to attain their sched-
ule speed of about eighteen miles an
hour.  The “Albany” holds the blue rib-
bon of the Hudson River. On October
22nd, on her way up to Albany for win-
ter quarters, she was given an engineer’s
trial for speed. Leaving 22nd Street at
11:01 A. M, she reached Poughkeepsie
dock at 2:09 P. M., thus covering 727%
miles in three hours and eight minutes,
at a speed of 23.26 miles per hour. On
May 28th, 1903, the sister boat, the “New
York,” made the same trip at an aver-
age speed of 23.21 miles per hour.

In 1906 the Hudson River Day Line
placed in service the handsome steel pass-
enger steamer ‘“Hendrick Hudson,” which
measures 390 feet over all, 43 feet
breadth of hull, 82 feet over the guards,
and draws from 7% to 8 feet of water.
The vessel was designed by F. E. Kirby
of Detroit and J. W. Millard of New
York, who were subsequently engaged by
the Hudson-Fulton Commission to design
the replica of the “Clermont.” Including
that in the hold, the vessel has six decks,
four of which are available for passenger
accommodation. These decks are un-
usually spacious, and they can accommo-
date, without crowding, five thousand
passengers. The dining room has accom-
modations for 262 persons. The vessel is
driven by an inclined, double-expansion
paddle-wheel engine, with a 45-inch high-
pressure and two 70-inch low-pressure
cylinders acting on three cranks, the com-
mon stroke being 7 feet. Steam is fur-
nished at 170 pounds pressure by eight
boilers. The paddle wheels in this vessel,
as in the “New York” and ‘“Albany,” are
of feathering type. On her trial trip, made
over the measured course on the Hudson,
she made 24.5 miles per hour, or about
one mile an hour more than the high
speed credited to the “New York” and
“Albany.” The latest addition to the
Day Line boats is the “Robert Fulton,”
built to replace the “New York,” which
was burned while in her winter quarters.
The “Robert Fulton” is 348 feet in length,
42 feet beam, and 76 feet in width over
the guards. She was built by the New
York Shipbuilding Company of Camden,
N. J.,, and was launched in the record
time of two months and ten days after
the keel was laid. The hull, which is
built of steel, is considered by the com-
pany to possess the finest model of any
of the large steel vessels of the Day
Line. She embodies the best features of
the model of the “Mary Powell” and
other fast boats, and her appearance on
the year of the centennial anniversary of
Fulton’s great work is very timely. Her
maximum speed is 231% miles an hour.
Our illustrations include one of the “Adi-
rondack,” which may be taken as typical
of the fine fleet of steamers owned by the
People’s Line, which makes the night trip
between New York and Albany. These
boats differ from the Day Line steamers
in their larger size, more moderate speed,
and the towering superstructure for the
accommodation of the many tiers of
staterooms. The “Adirondack” is 412
feet in length, 50 feet in beam, and draws
8 feet of water. Being a wooden vessel,
she is strengthened by the two big sus-
pension trusses which are such a charac-
teristic of the American river steamer.
She has 350 staterooms. Her engines, of
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3,800 maximum horse-power, can drive

her at a speed of 201 miles an hour.
The maximum in size and accommoda-
tions is reached in the “C. W. Morse,” of
the People’s Line, which is 427 feet over
all, 90 feet over the guards, and contains
450 staterooms. The dininz room will ac-
commodate at one time 300 people. She
is driven by a walking-beam engine with
a cylinder 81 inches in diameter by 12
feet stroke, and her maxium speed is 20%
miles per hour.

In the above necessarily brief story of
the development of the Hudson River
steamboat, we have endeavored to bring
out the salient points of the increase in
size, speed, and accommodation of one
of the most remarkable and successful
types of vessel in the world to-day. It
would be well in closing to refer to the
phenomenal speeds which were achieved
by these vessels over half a century ago,
and draw attention to the fact that their
record passages were usually made when
wind and tide were favorable. The swift-
est of the present-day boats would -un-
doubtedly exceed the earlier speeds,
though by no very great margin; and it
must be remembered that, under existing
conditions, they are run under a fixed
schedule, generally under a réduced
steam pressure, and are operated at sev-
eral miles less speed than the maximum
of which they are capable.

— e —————
THE AMERICAN WALKING-BEAM
ENGINE.
(Concluded from page 223.)
board side being the steam pipe, and the
other the exhaust. Each of these pipes
carries a separate rocking shaft, which is
operated by its own eccentric. The mo-
tion of each rocking shaft is communi-

cated to two vertical lif.iag rods, which
operate the valycs by means of two cams
called “wipers.” The eccentric rods are
formed with hooks at their outer ends,
which engage a pin in the arms of the
rocking shafts. They are thrown out of
gear by means of the slotted vertical rods
through which the eccentric rods work,
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one of which will be seen in the engrav-
ing. These vertical rods are known as
strippers, and they are operated by the
levers which will be noticed attached to
the rocking shaft on the steam pipe.
When it is desired to start or reverse the
engine, the eccentrics are thrown out of
gear, and the valves are worked by a
steam starting and reversing engine,
which is controlled by the vertical lever
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seen near the steam pipe. If it is de-

sired, the valves can be opeiated by the
vertical starting bar shown in the en-
graving.

The handwheel on the small vertical
standard in front of the exhaust pipe
opens the steam valve for the starting
engine, and the wheels which are seen
on the other two standards are for oper-
ating the injection valve and for turn-
ing the surface condenser into a jet con-
denser, if at any time it should be de-
sired to do so. The surface condenser
is located in front of fhe steam cylinder
and below the main deck. Behind the
steam cylinder and also below the main
deck is the air pump, which is operated
by connecting rods from the walking
beam. The gear shown attached to the
front face of the gallows frame, above
the cylind~r, is a hand winch, for lift-
ing the cylinder head.

The paddle wheels are of what is
known as the vertical or feathering type,
in which the buckets are made to enter
and leave the water in a nearly perpen-
dicular position. The old type, with
fixed radial buckets, is extravagant and
uncomfortable; extravagant because it
wastes power in forcing water downward
when the buckets strike, and lifting it
when they leave the water; and uncom-
fortable because it sets up a violent vi-
bration throughout the whole vessel
The feathering paddle wheel is smoother
and more efficient in its action, and its
efficiency is from 12 to 15 per cent
greater than the older type. Its con-
struction is as follows: Bolted to heavy
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Dozens of business openings are offered To-day in the
growing new Dakota, Montana, ldaho and Washington
towns on the

Chicago

ilwaukee & Puget Sound

Railway

If you are thinking of engaging in some mercantile or pro-
fessional line, why not locate in one of these new towns?

“New Towns and Business Opportunities” is the title of a book
describing the new towns along this new line and along the Chicago,

Milwaukee & St. Paul Railway. It may be had for the asking.
Send for it to-day.

F. A. MILLER GEO. A. BLAIR
General Passenger Agent General Eastern Agent
Chicago, Milwaukee & St. Paul Ry. Chicago, Milwaukee & St. Paul Ry.
CHICAGO 381 Broadway, N. Y. City

timbers just above the guards is a largei

pin carrying a loose flanged ring, to
which are pivotally attached a set of
connecting rods. At their outer ends
these rods are pivotally connected to
rocking arms fastened to the back of the
buckets, the buckets themselves being
pivotally attached to the rigid spokes of
the paddle wheel. The pin and loose
ring are placed eccentrically to the
crankshaft, and the ring is rotated in its
proper relation to the paddle wheel by
attaching one of the connecting rods rig-
idly to it. The eccentricity of the ring
is so adjusted that the buckets shall
always enter and leave the water in a
perpendicular position, thus securing a
true feathering action. The wheels are
30 feet in diameter.

Steam is supplied by four steam boil-
ers, of the lobster-return flue type, each
11 feet wide, 9 feet 3 inches diameter of
shell, and 33 feet long, with steam domes
87 inches diameter and 10 feet 6 inches
high. Forced draft is supplied by two

-large Dimpfel blowers, driven by inde-

pendent engines. The steam pressure is
55 pounds to the square inch, and the
tetal horse-power is 3,800.

RECENTLY PATENTED INVENTIONS.
Pertaining to Apparel.

ADJUSTABLE PATTERN.—M. BOGUSHEF-
SKY, New York, N. Y. This invention consists
in the construction and cowmbination of parts.
whereby the different edges of the pattern
may be moved outwardly or inwardly sub-
stantially in parallelism, without varying the
relative proportions or the general shape of
the pattern. Attachments are employed for
varying the style of the garment, rendering
one pattern useful for cutting different forms
of garments.

PNEUMATIC HEEL-CUSHION.—W. L.
GORDON, Deal, N. J. The cushion is such as
worn at the heel of the shoe on the inside in
order to cushion the heel in walking. The
cushion has an improved form which increases
its elasticity in action, and a further object
is to provide improved means for holding the
cushion in position.

Electrical Devices.

TELPHER SYSTEM.—B. T. HircH, Allen,
Md. In this case the invention relates to tel-
pher systems and is particularly applicable to
rural mail delivering routes in which the de-
livery points are relatively far apart. It may
be used also as a parcel delivering system
or for any purpose in which the rapid trans-
portation of light matter is desirable.

HEAD-GEAR FOR SUPPORTING LIGHTS.
—D. E. TayrLor, Willimantic, Conn. The
gear is for use by surgeons, dentists, and op-
ticians, and supports an electric light and
delivers the rays directly upon the object un-
der inspection. The main feature involves a
spring metal band, adapted to extend over
the head from the front to the back, and be
retained in position by resilient engagement
with the forehead and back of the head.

Of Interest to Farmers,

BEEHIVE.—P. WEAVER, Fort Worth, Texas.
The object among others here is to provide
a hive of concrete or cement whose walls will
be thick enough to exclude heat and cold, and
whose interior will be large enough to receive
any desired form of honey frames and which
will afford at its entrance ventilating means,
cleaning out means, and means for the passage
of the bees into and out of the hive.

PEA-HULLER.—W. L. HAy, Franklin, Tenn.
The intention of this inventor is to provide
a device of comparatively simple construction
in which the hulling of picked peas or of
peas on the vines may be accomplished by
merely shifting the concave and feeding the
peas through the device in the direction most
suitable for their proper treatment.

DEVICE FOR TEACHING MILKING.—P.
J. DEVRIiEs, Hull, Iowa. The purpose of
the improvement is to provide a device that
simulates the udder and teats of a cow pen-
dent therefrom, together with other details
that afford means for practising the removal
of water from the artificial udder by a proper
compression of the teats, and thus acquire the
art of milking quickly and safely.

Of General Interest.

SOLDER TFOR ALUMINIUM.—J. F. Guag-
GENBUHL, 22 Rue de Bagnoles, Paris, Francc.
This solder is not easily broken and it readily
resists the action of acid and water. It may
pe used fer soldering pieces of pure aluminium
or of the alloys thereof, or‘for soldering alum-
inium upon copper, zinc, steel and other metals.
regardless of the general shape and thickness
of the parts.

BUTTER AND LARD CUTTER.—C. H.
CARLsSON, Iron Mountain, Mich. The inven-
tion is an improvement in Self measuring lard
and butter scoops for use in taking lard or
butter out of barrels, tubs, or other receptacle.
The blades may be made of different sizes to
measurc different quantities of the material,

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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and the blades or other portions of :the
device may be of any suitable metal or ma-
terial.

DISPLAY-STAND.—J. TowLE, Oremont, Ga. |-

The invention pertains to stands for postal
cards and similar articles, and more particu-
larly to one having a number of leaves or
partitions movably supported upon a suitable
standard, and having the surfaces perforated
to permit clips for holding the cards or other
articles to be inserted at a number-of points
and in different positions.

METHOD FOR PROTECTING GROWING
PLANTS AND VEGETABLES.—E. R. DRAKE,
De Land, Fla. In this case the improved method
of growing plants consists, first, in protecting
the plant-bed on its several sides, but leaving
the same open and exposed above; next, when
the plants have grown to a considerable height,
raising the protecting parts correspondingly, and
also shading the plants along the sides and
overhead.

Railways and Their Accessories,

SEAL.—R. A. EDGAR, Iola, Kan. The de-
vice is especially intended for sealing rail-
way cars and the like, and the initials of the
railroad or the firm using the seal may be
embossed on the annular space between the
dished portion and the periphery of the
disks. The leaden seal may be impressed with
the station number or other suitable designa-
tion showing where the seal is placed.

RAILWAY-TIE AND RAIL-CLAMP.—W. C.
NEEL, Lakin, Kan. The aim of the invention is
to produce a tie, having an improved form, and
particularly adapted to be constructed of metal.
A further object is to produce a clamp to be
used in connection with a metal tie, and which
will operate effectively to hold the rail in posi-
tion without the use of spikes or similar fasten-
ing devices.

CAR-DOOR OPERATOR.—F. F. UNCERICH
and C. L. SEELEY, Galion, Ohio. The invention
relates more particularly to a car having a
plurality of doors, a controlling member, operable
from various points of the car for simultan-
eously opening and closing the doors, and con-
nections between the members and the doors,
parts of the connections being adapted to be
inoperably disposed so that the controlling mem-
ber can be rendered inoperative with respect to
any one of the doors.

Pertaining to Recreation,
PUZZLE.—R. D. CLoVER, Weston, Colo. The
present object is to provide a puzzle with an
outer 1'un way and inner run way surrounding
goals, with gates in the run ways and goals, so
disposed that considerable skill is required to
roll balls from the run ways through the gates

It Fits

There’s one paper ;hat is made solely to
meet the requirements of the amateur—

a paper that has the quality that gives the
best results from amateur negatives :—

VELOX

If you do your own printing, Velox will be easiest for
you to work because it fits your negatives. If you have
a professional finish your work, he can give you the
best results on Velox—because it fits your negatives.

There’s a wide variety in surfaces, weights and grades.

If your developer and finisher doesn’t use Velox,
write us; we will tell you of one who does.

NEPERA DIVISION,

Eastman Kodak Company,
ROCHESTER, N. Y.

and. inner run ways to dispose the halls in the
respective goals.

GAME APPARATUS.—W. H. CORNFORD,
Mornington, Victoria, Australia. The invention
consists in the construction and arrangement of
parts constituting a game apparatus. A board
or table is provided upon which are placed
miniature forts, men, castles, and numerous
objects. Toy shooters are provided fitted with
spring mechanism adapted to project peas,
shots, or pellets through ports from the four
corners of the board against the forts, men, and
flags.

Pertaining to Vehicles,

DETACHABLE RIM FOR PNEUMATIC OR
OTHER TIRES.—M. A. LEMERCIER, 112 Rue
de Richelieu, Paris, France. In this patent the
invention has reference to a detachable rim
which allows a complete pneumatic tire fully
inflated, or a solid India rubber tire, mounted on
said detachable rim to be attached to or de-
tached from the wheel of a vehicle with great
rapidity.

CASING FOR PNEUMATIC TIRES.—J. H.
SEIBERLING, Jonesboro, Ind. The casing is ar-
ranged to permit its convenient or ready appli-
cation on either single clench or double clench
style of wooden rim, it being provided for this
purpose with separable abutting edges and single
exterior locking ribs arranged at equal distances
from the edges, the portion of the casing ex-
tending from the base of each rib to the corre-
sponding edge gradually diminishing in thick-
ness and forming a pliable non-clenching clos-
ing flange.

VEHICLE-WHEEL.—W. L. Howarp, Tren-
ton, N. J. The invention relates more particu-
larly to the mechanism for rigidly locking the
rim in place yet permitting of its ready removal.
It is particularly adapted for vehicle wheels
having pneumatic tires carried by the rims, the
object being to facilitate the removal of the
rim and tire and the substitution of a new rim
and tire in case of puncture or other injury.

SPEED-GAGE.—O. D. MunN and J. K.
BRACHVOGEL, New York, N. Y. The invention
is particularly useful in connection with devices
intended for measuring the speed of railroad
trains, automobiles, and the like. An object is
to provide a gage by means of which the speed
of moving bodies can be meagured with accu-
racy, and which is insensitive to shocks and
concussions. A circulating fluid medium is em-
ployed, which is sensitive to extremely slight
changes in the degree of velocity of the moving
body.

NoTE.—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title of
the invention, and date of this paper.
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Mr.
oosevelt’s

own account of his

African Trip

(to run a year) will appear
exclusively in

SCRIBNER’S

MAGAZINE
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CHARLES SCRIBNER'S SONS NEW YORK

€= "==) 155157 FIFTH AVE NEW YORK- TEMPLE HOUSE. TALLLS STREELLNDONEG

The First Article

A RAILROAD THROUGH THE PLEISTOCENE

in the October Number

describes the start of the famous expedition—the wond<rful railway journey through a country that was like a ‘‘great zoological
garden,’” the black tribesmen of his caravan, his outfit, guns, tents, his first hunting experiences, etc., etc. The illustrations
from photographs by Kermit Roosevelt and other members of the party.

To meet the extraordinary advance demand for these articles the publishers have provided a very large edition of this first
number, but it will be well to place your order for a year’s subscription at once in order to be sure of obtaining the complete
series. Any person who can secure subscriptions can make money on Scribner’s this year. Liberal cash commissions and cash
prizes. Write NOW for particulars. 25 cents a number; $3.00 a year.

CHARLES SCRIBNER’S SONS, NEW YORK

Please mention the SCIENTIFIC AMERICAN when writing to advertisers -
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Gasoline

I. H- s Engines

embody the best mechanical principles a.nd the ma-

terials and workmanship are always Ij, They
bave the approval of all mechanics. penuable
starters, smooth
running, simple,

economical. ‘I'ney
deliver their fuil
rating of power.

STYLES AND SIZES FOR ALL USES

Vertical in 2, 3 and 25H P, Horlzontu.l (Por-
table and br.ationarv) 6 8. 10, 12, 1.

ir=Cooled in 1and2 H.P. Callon ourlocal agents
for further mformamon or write us for catalog.

INTERNATIONAL HARVESTER CO. OF AMERICA

(Incorporated)

Scientific

Legal Notices

PATENTS

INVENTORS are invited to communicate with
Munn & Co. 361 Broadway, Aew York, ur
623 F Streety Washington, D. C,, in regard
to securing valid patent protection for their in=
ventions. Trade-Marks and Copyrights
registered. Design Patents and Foreign
Patents secured.

A Free Uvinion as to the probable patenta-
bility of an invention will be readily given to any
inventorfurnishing us with a model or sketch and
a brief description of the device in question. All
communications are strictly confidential. Our
Hand-Book on Patents will be sent. free on
request.

Ours is the Oldest agency for securing patents;
it was established over sixty years ago.

MUNN & CO., 361 Broadway, New York
Branch Office, 626 F St., Washington, D. C,

15 Harvester Bldg., Chicago, U. S. A.
FINE

R'TlllSmun GRIND g

. EALH WiTH HIGH BRADL EMERY-WHEEL:

MOTOR AAS PULLE Y TO Run
H ’C‘\s“"omuu

SEWINGMACRINE.20 LBS.
w! PREPAY EXPRESS Ceoe-

WATE R n:ssuu Runs 4
wunmmlwlw -usua,

: d“ﬁ' o
LATH u.wl‘ HINGMACHIN

o L VACUURGLEANER $220

** We like to be written to.”
Address LIPPINCOTT M. & V. CO., Newark, N. J.

BABBITT METALS.—SIX IMPORTANT

formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123e
Price 10 cents. For sale by Muno & Co., Inc., and all
newsdealers. Send for catalogsue.

A CLEAN, COOL. SWEET
SMOKE WITHOUT INJURY

Tohacco not touched by the nic.
otine tar, which falls to bottom
of bowl, nor saliva, which is
trapped in bottom of smoke pas-
sage, Smoke Jeaves the stem at
top of tip, hence doeu not draw
against tongue. Our inven-
tion also makes cleanin
easy and ensures a cool,
clean and healthful smoke.

Ghe

Sanitary
Pipe

eliminates the objectionable
features o f pipe smoking withe
out sacriticing appearance or util-
ity, Best quality briar bowls,
80) ldrubherstem nickel-trimmed.

Sent by mail, postpald for a_dollar
»ill. lcneyback 1£)oupreﬁentto
the pipe.

SANITARY PIPE CO,,
147 Cutler Bldg., Rochester, N. Y.
Retall dealers wanted in every Citye

Concrete
Reinforced Concrete

—AND—

WConcrete Building Blocks

Scientific American Supplement 16548 contains an
article on Concrete, by Brysson Cunningham.
The article clearly describes the proper com-
position and mixture of concrete and gives
results of elaborate tests.

Scientific American Supplement 1538 gives the
proportion of gravel and sand to be used in
concrete.

Scientific American Supplements 1567, 1568,
1569, 1570, and 1571 contain _an elaborate dis-
cussion by Lieut. Henry J. Jones of the
various systems of reinforcing concrete, con-
crete coustruction, and their applications.
These articles constitute a splendid text book
on the subject of reinforced concrete. Noth-
ing better has been published.

Scientific American Supplement 997 contains an
article by Spencer Newberry in which prac-
tical notes on the proper preparation of con-
crete are given.

Scientific Amerirar Supplements 1568 and 1569
present a helpfu: uccount of the making of
concrete blocks by Spencer Newberry.

Scientific American Supplement 1534 gives a
critical review of the engineering value of
reinforced concrete.

Scientific American Supplements 1547 and 1548
give a resume in which the various systems
of reinforced concrete construction are dis-
cussed and illustrated.

Scientific American Supplegent 1564 contains an

article by Lewis A icks, in which the
merits and defects of reinforced concrete are
analyzed.

Scientific American Supplement 1551 contains
the principles of reinforced concrete with
s‘,%mbeh practical illustrations by Walter Loring

e

Scientific American Supplement 1573 contains
an article by Louis H. Gibson on the prin-
ciples of success in concrete block manufac-
ture, illustrated.

Bcientifioc American Supplement 1574 discusses
steel for reinforced concrete.

Scientific American Supplements 1575, 1576, and
1677 contain a paper by Pbilip L. Wormley,
Jr, on cement mortar and concrevwe, their
preparation and use for farm purposes. The
paper exhaustively dse6sses the making of
mortar end concrete, depositing of concrete,
facing concrete. wood forms. concrete side-
walks, details of construction of reinforced
concrete posts.

Bach number of the Supplement costs 10
“ents.

A et of papers containing all the articles
above mentioned will bhe mailed for $1.80.

Order from your newsdealer or from

MUNN @ CO, Inc.
361 Broadway, New York City
- J

INDEX OF INVENTIONS
For which Letters Patent of the
United States were Issued
for the Week Ending
September 7, 1909,

AND EACH BEARING THAT DATE

[See note at end of list about copies of these patents.]

manufacture of,

Acetone,

Pages & Duche-
933,107

. 933,453
933,388
943,523
933,272
933,548

AdJustabIe frame, A. Peticore
Adjustable pattern, M. Bogushefsky..
Advertising machine, J. W. Silver

Aeromotor, S. I. Gilson.............

Agricultuxal implement, E. M. Newell.. . 933,573
Air, appaxatus; for sepalatlng oxygen fxum,

J. Johnson, Jr.. . 933,462
Air propeller, H. Otto . 933,199
Alarm signal, electric, H.'7J. Hovey. . 933,369

Alloy, antifriction, E. A. Touceda 933,139

Aml&isement and advertising device, combined,

Smith 933,495

933,445

Amusement device, centrifugal, H. N. Ridg-
WAY i T T RRE el el T ik lolo: = = & o/ aiableles « = = « 933,585
Ash bandling agpalatus, Smalley & Hatton . 933,129
Axle, vehicle, 11D BET0) | 933,293
Bag, J. G. NOTeD.....coiiiueriiiinineierecnncnns 933,332
Bag punching machine, coin controlled, A. L.
N @ VBT ot 0o T (s Lele s alols s slela ale olo s s o olo ole | SToTals 933,330
Banana shipping case, I'. J. Schmitz.. ... 933,206
Bank, registering, L. Rittelman....... ... 933,205
Barrel, . Johnson.................. ... 933,307
Basin alarm, catch, M. F. Deininger. ... 933,237
Bean separator, C. A. Croel........... ... 933,629
Bearing, roller, O. E. Michaud.. ... 933,320
Bearing, thrust, F. H. Courtney. ... 933,627
Beater, B. Hunkler............... .. 933,646
Bed, invalid, F. W. Mitchell..... ... 933,323
Bed joint, metal, J. M. Adams.. ... 933,355
Bed sprlng, A. M. Beymer....... ... 933,615
Beehive, P. Weaver......... ... 933,606
Beet pnller, E. A. Smith.. ... 933,352
Beet topper, H. R, Arthur... ... 933,687
Belt, abdominal, E. Nickum... ... 933,101
Beveling machine, V. Royle................... 933,343
Bin. See Grain bin.
Binder post attachment means, R. Krumming 933,714
R, SIDDIUE . coioie e cioiovioiesiminiaiosinmen oo sioies 933,396
Blt stock, C. R. Frink.............. ... 933,639
Blue- print washer, H. C. Gawler.. ... 933,640
Boat, A. Niedringhaus............. . 933,331
Boat, C. S. Frost.......cciiiiieiiiiiirennnnennns 933,426
Boats, driving gear for submarine
TUCA VAT, oo lel e eleles e olsrareiste/o (oolelalele - el lole ele le slseTalole 933,083
Boiler stand, range, C. R. Schmidt. ... 933,119
Boiler tube cleaner, J. Zilliox........... ... 933,519
Boiler water gage, steam, D. Dahlstedt........ 933,236
Book, manifold order or sales, I.. G. Whitney. 933,513
Boring machine, W. T. Sears..........c.ocviuee 933,124
Bottle capping machine, H. S. Bxcvdngton . 933,057
Bottle case or crate, I<rause & Dorn..... . 933,184
Bottle case or crate, Rice & Adams ... 933,206
Bottle filling machines, bottle guide for, A.
e T O TL L TTiere e ehs o felolelssas o)e e e e Loissie o o sie e e el o 933,518
Bottle, non-refillable, J. Burnstein.............. 933,530
Bottle rest for filling machines, J. H. Champ. 933,362
Bottle top, milk, C. I, Bdlund.....c..ocevveunes 933,636
Bottles and the like, detachable handle for,
eh & HellicKir.o.ciooeeiisiaotiascoeaanennnin 933,085
Bottles, machine for mannfacturing glass, T.
W. Simpsnu .................................. 933,590
Bottling machine, J. II. Champ................ 933,361
Bottllng machine, milk, Strandt & Niemann.. 933,678
Box, L. J. Merrigan..........ccoiiiiiiiiiiiai 933,259
Box opener, E. J, Collett . 933,364
Box opener, H. F. Wlttig . 933,410
Box press, fruit, N. T. 933,660
Boxes for nalllng machlne ror holdlng frult
Woodruff & Macy........ocveiunnnieivanannn, 933.282
Braiding machine, R C. Rahm........ 933,339, 933,341
Brnldlng machine, sectional, R. C. Rahm..... 933.340
Bread box, R. W, Jorres....coeevveuencnn.n. . 933,711
Brick burning apparatus, W. B. Chapman.... 933,419
Brick, mechanism for cutting' wire cut, F. B
5 - 933.536
. 933,260

&
. 933.567
Brush, fountain, A. A. Long . 933.477
Bucket, clam shell, H. E. Huntsbery . 933.455
Bucket, collapsible bait. W. L. Wilsor . 933.216
Building construction, L. I<. Davis.... . 933.163
Bundle carrier for binders, I. F. Cole . 933,160
Bunion guard, W. H. De Faid... . 933,423
Butter and lard cutter, C. H. Ca . 933,621

Butter and milk merging apparatus, .

Hawes .... . 933,528
. 933,486
. 933,312
. 933,470
. 933,302
. 933,103
. 933,104

Calculating ma >, C. Nel
Camera attachment, Korinko & Asp
Camera back, R. Kroedel.............
Can cover, B. J. Hartwel
Can top, tin, L. Norton..
Cans, manufactnring sheet met
Car and heating appllance, neight
Eastman 5
Car huffer plate. ra b
Car buffer, railway, P. Recconi
Car, convertible. M. Rounds

. 933,241
. 933,721
. 933,204
. 933,268

Car coupling, C. A. TOWer..icieiiiirieeanennanns 933,602
Car door and step operating means comhined,
railway, M. O’Brien..............ooivieionn 933,674

CarP(}]rlxift and buffing gearing, railway, E. L.

933,201

Car root Warren & Herbert.. . 933,143
Car, Wrecklnv J. Dasher.......cooevvee... 933,631
Oars, counecting hose for railway, t-
ZEDIMANIL .. eovernn cornnennvneesenmrrosirinsinns 933,516
QCarbureted air apparatus. F. B. Dennie...... 933,064
Cards and the like, mounting pocket for, W.
SchaBke ..oieviniiineiiiiiiieiiiiiiiiiiiennens 933,117

American

OSH BILLINGS said that ‘‘the only thing some underwear is
good for is to make a fellow scratch and forget his other troubles.’’

THAT WAS BEFORE THE DAY OF

Wright’s Health Underwea

It is the fleece of comfort, and can’t scratch

Keeping out the cold and keeping in the bodily heat is only the be
sinning of the good work of Wright’s Health Underwear. [t stand:
guard over the sensitive skin, preventing that sudden closing of the
pores which causes colds, coughs, and congestion in various parts of
the body.

Wright’s Health Underwear, made by a recent process, of selected
high-grade wool, is the best on the market. Yet it is in reach of people
of moderate means. Not a fad, just a sensible ““loop-knit” woolen
garment, lined with the fleece of comfort.

Wright’s bt Ribbed Underwear

NEEDLE
1t is knit on

Is a product based upon the need of an underwear with an unusually wide range of elasticity.
patentedimproved Spring Needle Knitting Machines, which produce a fabric of wonderful elastic properties. It
is so constructed that it yields to fit perfectly any form, and when
taken off the body resumes its normal shape and size. Made in WR IGHT'S
beautiful fabrics of cotton, also wool. SPRING NEEOLE
Inquire at your dealer’s for WRIGHT'S Underwear “Tpaoe T
BIBBED INDERWEAR

and always ook for the woven label trade-mark.
WRIGHT’'S HEALTH UNDERWEAR CO., 86 Franklin St.,N. Y.

“Dressing for Health,” a valuable booklet free.

Wizard Mono-Rail Jumping Top

Travels 100 Feet on Inclined Wire, Revolves 10,000 Times
a minute with One Pull of the Cord. Any Child can do it.

This Marvelous Top apparently defies the fixed laws of gravity and equilibrium. It
will spin in any position with its center lne at any angle to its line of gravity. Spins
on tip of ﬁnger end of nose,edge of tumbler, etc.

[ =

E IT JUMP FROM THE SHELL ?
Petfectdemomf.ntmn of the railroad of the future. String the wire tight, start the
top spinning in carriage on inclined wire snd it will travel entire length. Niustrates
moﬂon of earth through its orbit. Baffles Science, delights children, astounds adults.
‘The more you spin it the more it will puzle you Ask
Style A, Complete Outfit,

‘our Dealer.
500. or by mail Ge. extra.

Style B, Superior Quality, $1.1}0 postpaid. 2
‘Wizard Top,nccurstely made of cold rolled steel, with turned steel bearings and

heel d pedestal, windi ords. brass ring, nickeled mono- P
SMI;B:: ::f :” ?:ﬁvly:::vimgr:nr:ag?, s’t;iwwlrretrﬁ:lg w‘zor:ie: ggz, r:mh lllastr'lt%dnd:recnons © @
"big hollday trade. WIZARD PATENT DEVELOPING CO., Dept. 5, 125-T, West 31st St., New York

MEN WANTED ASHMEAD STAY ON

1200men §G92 proat SILVER BROOM HANGER
Selling “WEAR-EVER” Aluminum |‘I.llExpexlenced broom users should use
e p}:ﬂ;mltleli ) e most practical Broom Hanger, best
Work e e e b e, pogo Lastruc. up-to-date on the market. Hardware
tion Book. g{o doorsto-door canvassing. Let

orgrocery stores. Differentsizes, 2 prices.
J. H. ASHMEAD, Lake George, N. Y_

outh America
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obligation to purchase the Library. Neither will

Coking oven, S. B. Sheldon.
Collapsible box, D. J. Hudso
Collapsible table. J. W. Lindow..
Coloration process, B. D. Avis, Jr.
Combing machine, J. Southwell
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......................... . 933,499 :
Link mesh, W. T. Bailey 933,411 planter rolls tobacco tor his own

Linotype machine attachment, A. I. Welling. 933,509 | use—without a binder. .
Liquid selling machine, automatic, A. Meinert 933478 I'm so eager to have you try this
Ll(]g‘ds it’xom clo;ed (roceptawclelxﬁ device for smoke that I'l1l send you a sample
rawing. G 1 ‘rease-Williams.......... 933,161 - .
Lock and fastener, J. Robertson. . box of 12 free along with an ord.er
for my Panatelas, because you will

ar

SORMATUS BT BONITAS?

IF IT'S WIRELESS WE RAKE IT

Actual Size

Lock and key for same, A. Gogmm
TnE ComNs Locomotives. device for preventing hold- ups buy them again,
on. (G- . SJONNBON ... oo b e 933,565 | Send me $2.40 for 100 Morton R, Edwin Panatelas,

Log handling mechauism. C. E. Cleveland.... 933,231
Logging means. lead block for, 8. J. & I". w.

= ,‘_i_
REG. LS. PAT. OFFICE % Loom, H. Le Doux ...,..........

Celebrated Hats R

Loom shuttle, J. Lacroix ...........
in authoritative

WIRELESS TELEPHONE
COMPANY

Smoke as many as you like—smoke them all if yon
933,533 | want to, and if you then tell me that you didn‘t
-~ 933,187 | receive miore than you expected, I'll return vour
.. 933,403 mone d » : g -
y and we’ll remain friends.

. 933.376
.. 933492 | If you want to know whoXam and whether or
.. 933,613 | not I run my business on the square, if you have
t- any doubts as to my making good if my cigarsdom’t,

933,213 | syist inquire from any bank or commercial agency
933,273 | about me. If you don’t like the report you get,

Direster’
Loom, weft replenishing, E. H. Ryao
Loom. weft replenishing, G. B. Ambler
Looms, spooler for pile fabric, F.
more ..
Mail bag p

wMAKFERS OF...

‘'WIRELESS TELEPHONE wg
WIRELESS TELEGRAPH

mons
Mail elip, J. Klein..........

Apparatus of Every Dua'lm;l f h f Al o A g - 333.311 keep your cash at home.
/ Ma onse, J. I Dornfe! .. 933.165
Send tor Free Cataloge: ashions 1or Manure spreader, D. K. Wilson. .. 933515 Jllustrated price-list sent on request.
. (IO 0 Match, duplex, J. Roche ......... .. 933,393
dlscrlmlnatlng dresserS- Match unloading and boxer, Sterba & Bi . 933.727 MO RTON R. EDWIN

.. 933.215
- 933.528
933.229

A Postal will bring yon

The COLLINS

Mattress supporter, J. Wilking .....
\lvaiuring device, liquid, A. Bruce.

Metal box, k. O. Buschbaum ....... Dept. S. A. 64-66 and 67-69

178-180 Fifth Ave.

WIRELESS BULLETIN- 567 Fifth Ave. | 181 Broadway Metal cutting tools, rolled metal bar- for F. S West 125th St., New York
Ty Metal pieces, uniting, C. F. Jacol .. 933459 Make checks payabie to the Edwin Cigar Co.
DEVOTED EXCLUSIVELY Chicago Philadelphia Metal, treating molten, H. W. Dartir .. 933576 L R
The Wellington 914 Chestnut St. Metal wheel, A. E. Noble .......cocoveennien.. 933,102

TO WIRELESS

51 and 56 CLINTON STREET
NEWARK, N. J.

Metals or steels of all qualities, metallurgic
process to produce, L. H. Bareduc-Muller. 933.357
Metallic product, G. F. Allen.................. 933,612
Metallic receptacles, machine for manufactur-
ing, F. Olejnik
MIllk cooler, Lindgren & Mattson.
Milking, devlce for teaching, P.

- 933,653

IF WE MAKE IT, IT WORKS es.. 933,535

Milking machine, R. Kennedy. 933,466
e uason-r'u ton Molding machine, W. E. McCl . 933,485
Mowers, gathering and dropping d r :
Stora e Batter C. A, RICE .oeuiniiiiiiiinaiiniiiiiiienans 933,391 g 3y METAL HOOK
Multiple effect receiver. G. T. Voorhces o 933,682
g y Music leaf turner, A. H. Osterman............ 933,334 Extra Heavy Rubber

Web.- Non-Rust-
able Mountings

Guaranteed

CAPACITY : 4 volts, 20 amp. hours.
2 volts, 40 amp. hours.

DIMENSIONS : 6% x6%. 10% ins. . i
high. Weight 20 lbs. Nursery chair, P. S. Chaudler.

Nut device, lock, J. S. di, et al
An ideal battery for operating || Nut Jock. C. O%mg.:man.c.?r.‘.r al cts

Christmas Tree Lamps, Electric || 0il burner, R. P. Selsor ...

Ironing Made Easy €

The Simplex Ironer does away e
with all tired feeling, headache

snitmate g5} Reinforced

P Fans, or any purpose where a Operating table for osteopathic treatment, S )
andrkbackache onduf'ontmg ﬁla’ l;_f constant anci‘l2 re}l]iable lc)txrrefnt is . 7.0 Galbreath oo o S 933,170 g“sﬂe“ﬂer Ends, Metal :
works so easy and Iasta chid ca required. echargeable from re_separating machine, dry, Bonson & c ampan Beérin a i
turn it. Saves 34 the time. The S Edison circuit or at any automo- Laughlinl ... ... sorrmm. . e e e .. 933,053 pany g and Hook

: bile charging station at low cost. || Ore separating process, M. Ruthenburg.. . 933.491 Boston, P J For sale by a]l retailers, or

-+ 933.633 5 by mail postpaid, 50c. pair
.. 933,717 2

. 933,263
933,189

i H Ore washer and_concentrator, A. Dicu..
Price $5.00. Send for circular. Ores. treating, Lockwood & ’Samuel...

The Storage Battery Supply Co. || i s 5%, Gﬁ.ﬂ'éup““‘“"d -

SimpLEX [RoNER

puts a beautiful finish on fine linen, plain clothes, flat 239 East 27th Street, New York nglkll?gld%orx g]r“ﬁas% lt{?)h & Chambe 935,047

work, saves its cost many times over. Costs | cent an "‘0‘" Mfrs. of Storage Batteries and Accessories of Every Description. Paint can, 'R. Hen Tre e ) 933,444 :

for gas czr gaslolme teath l*d{landsor b]eh po\i'frer d\X/{ne for - Pan handle, dish, C I‘ Pralzgraf.............. 933,487 by

name of dealer who handles Simpiex. no dealer we Paper bottle making machine, C. I. Jenkins.. 933,460 = ¥ g

Shﬁ direct on 30 Days’ Free Trial. lllustrated booklet Paper cutting machine. G. M. Farnham....... 933,540 y A BlG PENCIL
Write today. a El . L- h Paper machine pulp feeding device, E. F 0y s v

AMERICAN IRONING MACHINE COMPANY eCtrlc !g ts Paplgrms’ggk squeezing volls, 8. R. Wagg...... ggg'ggg /e 4 FOR BlG MEN

V26E, Lake Street, Chicago A Complete 8 Light |Paper tube making machine, S. I. Drescott... 933,724 4 Most pencils are made to sharp-

— Outfit for $110 Papering machine, wall, J. W. Barclay . 933,689 > en, this one is made to write.

Paving block. D. Atherton ............ . 933,521 Blackstones are for men too busy to

Don't Throw it Awa This price includes|Llea huller, W. L. Hay .......... - 933,559 d fuss. You don’t care that we mellow
- Dynemn, Storage Battery, };“g “t’,°°d tsparpﬂgneé-, 8 “; Bower . 833-4“ 4 the graphite six months, test every
= L/ s Wik had G | pen, tountain, £°C. Grant ... e Y lead casatne lead i Horkds car Thi
i st are auionatt {72 O Prietiitody & SIS oo R W mendlil ol G it g
They mend all leaks in all utensils—tin tention while running. drnl'leentgygamo%ns':giell’lg Pengdl;}}let? escapment,sel f'ad'] usm‘g' w B . 933,381 use it. Ministers swear by it. Business men
brassxcoppar.graniteware.hotwnterbsgs Made in many sizes, power. steady or inter-| Perambulator, folding, 0. Kurz ...... 933.079 and business women owe themselves a trial of it.
:;:use(t’g:lxtli]?z::xge:;rgggévggoﬁ{ﬁgg Send for bulletin 104-B. E:J‘;‘ts%n{).ow%xrﬂrye ("ﬂl?ég“lf Photographic plates or films for different tem- Sample sent for 10c. Stationers sell them.
inuse, Send forsample pkg. 10c, Complete 1 peratures, apparatus for determining rela- A. L. SALOMON & CO., Makers of Aluminoid Pens.
A. Wat- 343 Brandway, NEW YORK CITY,

R st S gl e vtits’ | | ELBRIDGE ELECTRICAL MFG. €O, | fire timés of development of

in; 933.605
ELBRIDGE, N. Y., U. S. A. Piano, zither, H. F. Schenuit .

. 933,670

N
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Classified Advertisements

Advertising in this column is 75 cents a line. No less
than four nor more than ten lines accepted. Count
seven words to the line. All orders must be accom-
panied by a remittance. Further information sent on
request.

READ THIS COLUMN CARE"ULLY.—You will find
inquiries for certain classes of articles numbered in
consecutive order. If you manufacture these goods
write us at once and we will send you the name and
address of the party desiring the information. 'l‘-here
ig no charge for this service. In every case it is
necessary to give the number of the inquiry.
Where manufacturers do not respond promptly the

inquiry may be repeated. MUNN & CO., Inc.

BUSINESS OPPORTUNITIES.

NEW ENGLISH PATENTS ACT.—Manufacture in
England of patented articles. English firm with up-to-
date workshop and most modern machinery will under-
take by arrangement the manufacture of patented
articles for American firm not wishing to open own
factory in England. Balchin, Schulz & Co., Ltd., Len-
nox House, Norfolk Street, Strand, London.

1nquiry No. 8868.—Wanted to buy nickeloid for
buttons.

PATENTS FOR SALE.

FOR SALE.—Patent No. 932885. Speed gage for
automobiles. 8o constructed that all vibration of the
indjcator is obviated. For further information write
to J. K. B., Box 773, New York.

Inquiry No- 8918,.—For manufacturers of “Wydt’s
Electro-Catalytic Sparking Plug.”

FOR SALE.—Patent No. 863176. Door knob to adjust
to doors of various thicknesses. No small screws to
loogen and drop out. Can be made cheap. Address
J. T. Hendeson, Box 24, Niagara Falls, Canada.

Inquiry No. 8921.—For the manufacturers of gilt
paper.

FOR SALE.—Patent No. 897,894. Fly escape screen.
A cheap attachment to screen doors and windows.,
which will out-trap the flies of a room. 5,000 s0ld. Will
sell for $3,000 if sold at once or a royalty of 2 cents
apiece. Address H. A, Hanson, Grant, N. D.

Inquiry No. S922.— Wanted the address of Worth-
ington Boiler Co.

FOR SALE. - Patent No. 905,412. Music leaf turner.
An article for turning sheet music, for use on piano,
organ, or any music stand. Will sell outright or part
cash and royalty. Address Elmer E. Downes, Water-
bury, Conn.

Inquiry No. 8931.—For
the Western Stump Borer for boring stumnps.

FOR SALE. - Fountain Pen. Writesred and black®
Paiented June 2, 1908. Most valuable for business men,
clerks, cashiers, suditors, newspaper men, etc. No
brokers. Write Duplex, 80 W. 40th St., New York City.

Inquiry No. 5N941.—For manufacturers of ma-
chinery for making fiy screens.

MISCELLANEOUS.

HAIR GROWS when our Vacuum Cap is used a few
minutes daily. Sent on 60 days’ free trial at our expense.
No drugs or electricity. Stops falling bair. Cures
dandruff. Postal brings illustrated bookiet. Modern
Vacaum Cap Co., 656 Barclay Block, Denver, Colo. .

Inguiry No. 8960.—For the address of the Wind-
smt'erg. Co., manufacturers of waterproof collars and
cuffs.

TOBACCO HABIT CURED OR NO COST.- -‘Harmless
hometreatment. Ni-Ko Works, Wichita, Kansas.

Inquiry No. 5966.—Wanted the address of the
Cohendet Motor Co.

LISTS OF MANUFACTURERS.

COMPLETE LISTS of manufacturers in all lines sup-
plied at short notice at moderate rates. Small and
special lists compiled to crder at various prices. BEs-
timates should be obtained in advanc:  Address
Munn & Co., Inc., List Department, Box 773, New York.

A LIST OF 1,500 mining and consulting engineers on
cards. A very valuable list for circularizicg, ete.
Price $15.00. Address Munn & Co., lpe, List Depart-
ment. Box 773, New Y ork.

Inquiry No. S969.—Wanted machines that make
accordion dress plaiting (steam).

Taquiry No. S977.-For manufacturers of mae
chinery for manufacturing denatured alcohol.

Inquiry No. &980.—For the address of manufac-
turers of mortars and pesties that are used by druggists.

Tnquiry No. 8987 . —Wanted, the manufacturers ot
the Van Winkle, Woods & Sons, and the Weber power
meters.

Inquiry No. 8990. For information regarding
shoes not made of leather but similar 10 the same and
are as durable.

Inquiry No. 8996.—Wanted addresses of manu-
facturers of machinery for working orange wood mani-
cure sticks.

Inquiry No. 8997.—Wanted the address of the
manufacturers of bread or cake boxes.

Inquiry No. 9001.—For the address of progressive
manuafacturers of frait jars.

Inquiry No. 9009.—Wanted the address of the
manufacturer of the ‘*Leech” showcard holder, a de-
vice which is held to the outside of a show window by
rubber cups.

Inquiry No. 9010.—Wanted to buy a ‘“‘Rector
Help-a-Phone.”

1nquiry No. 9012.—Wanted to buy papier mache
boxes in the shape of water melons, colored to resem-
ble melons, ete.

Inquiry No. 9014.—For manufacturers of ma-
chinery, supplies, etc., to equip a small plant for the
manutacture of iridium-tipped gold nib making for
fountain pens.

Inquiry No. 9016.—Wanted, machinery necessary
for an installation of a plant for reficing salt by a
modification of the Bessemer process.

Inquiry No. 901'7.—Wsnted. the address of manu-
facturers or dealers in card board plaster or wood pulp
for plastering.

Inquiry No. 9018.- Wanted, the address of parties
manufaciuring gold-plated pens for use in cheap foun-
tain pens.

Tnquiry Neo. 9019.—Wanted, address of The Old
Town Canoe Co.

Inquiry No. 9020.—Wanted the addressesof the
- manufaeturers of metal novelties.

Inquiry No.9021.—For manufacturers ofmgchin-
ery dfor manufacturing alecohol and turpentine’from
sawdust.

Inquiry No. 9022.—Wanted, to buy a light, small
motor, not exceeding three pounds in weight, including
everything in going order.

Inquiry No. 9023.—Wanted, to buy silk machines
from re-reeling, twisting, doubling, to the final process
of making it into clothes.

Inquiry No. 9024.—Wanted, the address of parties
who can manufacture fire extinguishers of metal.

Inguiry Neo. 9025.—Wanted, address of rubber
manufacturers in Germany.

arties who manufacture’

lPiling, sectional or sheet, J. M. Rafter......
Pipe.  See Tobacco pipe.
Pipe casting machine, J. K. Gunn.

933,665
933,434

1’ipe coupling, lead, G. C. Rick ... 933,584
Pitcher closure, syrup, J. C. Noel.. ... 933,196
Planting machine, W. F. llgenfritz ... 933,178
. Plow, J. Buchanan ........c.ceceuenaen. . 933,529

... 933706

Plows, foot lift for wheeled, M. Gould.
. M. Wheeler.....

Plows, sweep brace for, G .. 933,146
Pneumatic despatch apparatus, W. A. Brown. 933,527
Pneumatic drill, MeCune & Meloun............ 933,326
Pneumatic tube switch, E. W. Wallace. 933,406
Pocket protector, J. W. Carter........... 5

»

Poison distributer, P. & H. E. Brandt
Poles and posts, preserving shield for, J. A.
933,291

vegetables, apparatus for

handling and screening, L. A. Jenkins.... 933,306
Powder dispensing receptacle, L. W. De Laur-

@NCE ..i.veeensesnecocciassassncncasansons ... 933,699
Power transmitter, F. de Coligny...... ... 933,232
Power transmitting device, S. Fletcher. ... 933,068
Primary battery, W. M. Brodie ........ ... 933,525
Printing press, Mills & Smith .. 933,322

Propeller, T. Amnelius ......
Pulp grinder, S. R. Wagg ..
Pulp refining engine, F. W. Qu
Pump, centrifugal, J. Valk.

antz.

Pump or apparatus for r; ng water by

means of compressed air, pneumatic, T.

O. Perry ovvvviiiiiiniieiieinenieiieniennas 933,200
Pump or compressor and the like, air and gas,

W. SCheurmann ......oeeeeceeeeeeescaeenanns 933,346
Pump, water circulating, W. K. Andrew .... 933,045

Pumps, blowers, and the like, balancing de-
vice for centrifugal and similar. W.

Scheurmann .........cceeeeiienneenees 933,345
Pumping fluids, m
0. Goeriz 933,247

Punch, J. C. Smith ..
Punching machine, J.
Purse, E. Olund
Puzzle box, B. Guerry.
Pyrometer, C. E. Foster.. .. 933,543
Radiator. F. A. Schlosser .. 933,118
Radiator, steam or hot water, W. Kane...... 933,371
Rail bond testing apnaratus, C. R. Sturde-

933,397
933,560
933,261
933,432

vant .......ooiieieeieeie . 933,697
Rail joint, Cochran & Long ......... .. 933,061
Rail joint, Halterman & Buckhannon. .. 933,438
Rail joint, J. & F. Minih ........... . 933,482

.. 933,534
.. 933,581
. 933,088
933,553

Rail joint, J. D’Esposito .
Rail joint, R. J. Pri
Rail splitting shears, Macbeth & Stiening.
Rail tie, J. Griffin .......covivvieiiiiiiiiiina..
Rails and other metal pieces, uniting, C. F.
JAacobS .....iiiieiiiiiiiiiiie
Rails, bonding, C. F. Jacobs
Railway cross tie, M. L. Townsend...
Railway road bed construction, C. R. Holden,

933,073,
Railway switch device, G. F. Weiss........... 933,730
Railway switch structure, P. K. Dubi ... 933,167
Railway switch throwing device, W. M. Hiler 933,563

Railway systems, rail for monorail, E. .
Dargin 933,294
Railway tie, R. R. Canfield 933,417
Railway tie ard rajl grip, steel, J. C. Platt.. 933,264
Railway ties, posts) and similar articles, com-
position of material for and manufacture
of, F. Weekerly
Ram, hydraulic, P. E. Alger ...
Range, cooking, R. H. Stockton

933,457
. 933,458
933,276

933,074

933,145
.. 933,283
. 933,498

Razor, C. Mallery ........ccciiiiiiiiiininnanns 933,317
Razor or blade stropping machine, W. J.
Kendig 933,465

Razor, safety, C. R. Faas

. 933,168
Razor, safety, L. Brunacci ...

.. 9331415

Razor, safety, J. Molkenthin, Jr.. 933,571
Receptacle closure, T. B. Bradford .. 933,524
Reeling device, E. S. Petersen................. 933,337

Refrigerating apparatus, safety system for
ammonia, F. Hennebohle .

Refrigerator, 0. M. Campbell

Refrigerator, W. E. Urquhart

Refrigerator, W. Fryzek .

933,731
933,059
933,141
933,546

Renovator, J. H. Brown .... . 933,526
Rosin from rubber. solution for an

of extracting, C . Flora ...covvvvveninnn. 933,638
Revolver, B. Leggett .......cccoviiiiiineinnn.. 933,188
Rifles and the like, rod for cleaning, J. H.

23 933,285

Ring cutting tool, finger, W. Adelman.
Rock drili, R. A. F
Rock drills,

owden
self-lubricating air cock for,

Senn ...t 933,675
Rocking chair, folding, J. L. Peters. .. 933.336
Rolling mill, J. Fawell .............. . 933,701

Rotary engine, F. A. Cleveland

933.363
Safety switch, C. M. Parker...

. 933.387

Salt cellar, C. O. Bouvett ... .. 933,690
Salt, manufacture of. B, F. McTear...... .. 933,572
Sand belt machine, Jackoboice & Gleason.... 933,305
Sanding device, 0. W. Olsson ........... 933,198

Sash bower, A. Schroeder ..
Sash cord holder. J. M. Downha
Sash holding device, storm, W. R.

Sash tightener, window, P. Forestelle
Scale car, Hoover & Mason

933587
933,166
933,555
913,425
933,452

Scoop and sifter, combined, &
Bates ... 933,212
Scow, concrete, 0. F. Lackey . 933,314

Scow, self-dumping and automatic bailin,
V. Mitchell
Screen. See Window screen.
Screen frames, angle brace for, G. E. Ferry.. 933.067
Seal, R. A. Edgar........cooivviiinnineinni, 933,700
Sealing machine, bottle, Godman & Niemeyer. 933,549
Sewer system, odorless, J. M. Schofield...... 933,221
Sewing and similar machines, fabric supply-

ing device for book., F. Harrington........ 933,439
Sewing machine grinding wheel attachment,

J. Moore
Sewing machine

g5

933,657

933,407
mechanism, E. H. Craige 933,235
Sewing machine needle thread take up and

controlling device, F. W. Merrick ... 933.479
Sewing machine, shoe., F. E. Valois 933,503
Sewing machine shuttle, W. Cochr . 933,062
Sewing machine thread controlling -

ism, J. P. Wei 933,408
Sewing machines and the like, motor attach-

ment for, C. E. Johnson....................
Shade and curtain pole fixture, T. Hafer...
Shade roller bracket, J. M. Rhett............
Shears, tension regulator for, G. A. Ritzler..
Sherardizing apparatus, A. F. Schroeder.....

933,710
933,249
933,111
933,667
933,725

Shingle, composite, C. W. Young . 933.221
Ship table, Slade & Downs 933,351
Shock absorbing anparatus, M. . 933,076
Shoe cleaner, S. R. Hatfield... 933,303

Shoe polisher, F. Vaughan .... ... 933,504
Shoe trimming machine, S. A. Krewson...... 933,651
Shoemaker’s repair jack, H. F. Marsh...... 933,192

Shovel, spade, and like implement, Norris &
Marshall 933,333
933.647

Show case, B. . Ludeman . 933,570
Shuttle, automatically thre: ., E. 8.
Stimpson .... 933,497, 933.728, 933.729
Shuttles, quill fo row ware, F. E. Mellon. 933.319
Sifter control device, A. C. Brantingham..... 933,055
Sifter top can or vessel. G. W. Weber........ 933,507
Sight, accurate aim flash, D. H. Mosteller... 933,095
Sign, advertising, H. E. Coffin ................ 938,531
Signaling and controlling system, train de-
spatcher’s, G. E. Patrick .................. 933,662

Signaling submarine, J. B. Millet.
Signaling system, J. G. Nolen ...
Sleigh knee, H H. Wesle ...........
Sleigh runner for vehicle wheels, J. Ka
Smoke consumer, S. Hartmann
Smoothing iron, J. A. Meyer .....
Snap fastener, G. A. McCormack .
Snap hook, G. M. Hubbard .............
Solder for aluminium, J. F. Guggenbuhl.
Soldering iron, H. Marshall............
Sowing machine, seed, A. Soto
Spark gap -and plug, combination,
Speed indicator, C. Knopf ......
Spring block, vehicle, T. Wright ......
Stamp affixing machine, D. Carter...
Stamp affixing machine, W. A. Partie
Stamping apparatus, L. W. Unger .
Stanchion, cattle, J. D. Flack.....
Steam iler, W. Kane ......ccooiiviiiinnnnnn.
Steam supply to producers, means for auto-
matically controlling the, H. F. Smith.... 933,592
Steam trap, Enz & Weinschenker....... vees.s 933,538

533.557
. 933,720
. 933,197
. 933,510
. 933.463
. 933,301
.. 933,480
.. 933,194
.. 933,251
.. 933,433
.. 933,318
... 933,134
933,115

. 933,467

To be published about October 20th

Three New Interesting Books

T

The Scientific American Boy at School

By A. RUSSELL BOND

12mo. 320 Pages. 300 Illustrations.

Price $2.00 postpaid.

HIS book is & sequel to ‘“The Scientific American Boy,”” many thousand copies
of which have been sold, and has proven very popular with the boys. 'The
main object of the book is to instruct how to build various devices and ap-
paratus, particularly for outdoor use. The construction of the apparatus is

fully described and the instructions are interwoven in a story, a feature which has
gss1sted in making the *‘Scientific American Boy” so popular and interesting to the
oy.

It takes up the story of “Bill” and several of his companions at boarding school.
They form a mysterious Kgyptian society, whose object is to emulate the resource-
fulness of the ancients. Their Chief Astrologer and Priest of the Sacred Scarabeus
is gifted with unusual powers, but his magic is explained so that others can copy
it. Under the directions of the Chief Engineer, dams, bridges and canal-locks are
constructed. The Chiet Admiral and Naval Constructor builds many types of boats,
some of which are entlrely new. The Chief Craftsman and the Chief Artist also have
their parts in the work done by the Society, over which Pharaoh and his Grand Vizier
have ‘charge. Kollowing is a list of the chapters:

. Chapter ’I‘, Initiation ; Chapter II, Building a Dam; Chapter ITI, The Skiff;
Chapter IV, The Lake House: Chapter V, A Midnight Surprise; Chapter VI, The
Modern Order of Ancient Engineers; Chapter VII, A’ “Pedal Paddle-Boat”; Chapter
VIII, Surveying; Chapter I Sounding the Lake; Chapter X, Signaling Systems ;
Chapter XI, The Howe Truss Bridge:; Chapter XII. The Seismograph, Chapter XIII,
The Lanal‘Lock: (‘halptor XIV, Hunting with a Cawera; Chapter XV, The Gliding
Mavchine:‘ Chapter XVI, Camping Ideas: Chapter XVII, The Hzunted House; Chapter
XVIII, Sun Dials and Cleps‘gg%s; Chapter XIX, The Fish-Tail Boat; Chapter XX,
Type Photography; Chapter . Water-Tights and Current Sailing; Chapter XXII,
The Wooden Canoe; Chapter XXIII, The Bicycle Sleigh; Chapter XXIV, Magic;

Chapter XXV, the Sailboat; Chapter XXVI, Water Sports, and Chapter XXVII, A
Geyser Fountain,

Handy Man’s Workshop and Laboratory

Compiled and Edited by A. RUSSELL BOND

I12mo. 400 Pages. 350 Illustrations.

Price $1.50 postpaid.

VERY practical mechanic, whether amateur or professional, has been confronted
many times with unexpected situations calling for the exercise of considerable
ingenuity. "T'he resourcetul man who has met an issue of this sort successfully
seldom, if ever, is adverse to making public his methods of procedure. After

all he has little to gain by keeping the matter to himself and, appreciating the advice
of other practical men in the same line of work, he is only too glad to contribute his
own suggestions to the general fund of information.

About a year ago it was decided to open a department in the Scientific American
devoted to the interests of the handy man. "There was an almost immediate response.
Hundreds of valuable suggestions poured in from every part of this country and from
abroad as well. Not only amateur mechanics, but professional men as well werc eager
to recount their experiences in emergencies and offer usetul bits of information, in-
genious ideas, wrinkles or “kinks,”” as they are called. Aside from these, many valu-
able contributions .came from men in other walks of life—resourceful men, who
showe.d'thelr aptness at doing things about the house, in the garden, on the farm. The
electrician and the man in the physics and chemical laboratory furnished another tribu-
tary to the flood of ideas. Automobiles, motor cycles, motor boats and the like
frequently call for a display of ingenuity among a class of men who otherwisc would
never touch a tool. These also contributed a large share of suggestions that poured
in upon us. It was apparent from the outset that the Handy Man’s Workshop Depart-
ment in the Scientific American would be utterly inadequate for so large a volume of
material ; but rather than reject any really useful ideas for.lack of space, we have
collected the worthier suggestions, which we present in the present volume. They have
all been clessified and arrarged in eight chapters, under the following headings:

I, Fitting up a_ Workshop; II, Shop Kinks: Soldering of Metals; IV, The
Handy Man in the Factory: V. The Handy Man’s Experimental Laboratory; VI, The
Handy Man’s Electrical Laboratory; VII,  The Handy Man About the House; VIII,
The Handy Sportsman.

Concrete Pottery and Garden Furniture
By RALPH C. DAVISON

Assistant Secretary Concrete Association of America

12mo. 200 Pages. 150 Illustrations.
Price $1.50 postpaid.

HIS work should appeal strongly to all those interested in ornamental con-
crete, as the author has taken up and explained in detail in a most practical
manner the various methods of casting concrete in ornamental shapes. The

. titles of the thirteen chapters which®this book contains will give a general
idea of the broad character of the work. They are entitled:

1, Making Wire Korms and K'rames; II, Covering the Wire Frames and Modeling
the Cement Mortar into Form; II, Plaster Molds for Simple Forms; IV, Plaster Molds
for Objects Having Curved Outlines; V, Combination of Casting and Modeling—An
Egyption Vase; VI, Glue Molds; VII, Colored Cements and Methods Used for Producing
Designs with Same; VIII, Selection of Aggregates; IX, Wooden Molds—Ornamental
Flower Pots Modeled by Hand and Inlaid With Colored Tile; X, Concrcte Pedestals :
XI, Concrete Benches; XII, Concrete Fences; XIII, Miscellaneous, Including Tools,
Waterproofing and Reinforcing. .

The tirst two chapters explain a most unique and original method of working
pottery which has been developed by the author. The chapter on color work alone is
worth many times the cost of the book inasmuch as there is little known on this
subject, and there is a large and growing demand for this class of work. The author
has taken for granted that the reader knows nothing whatever about the material
ayd has explained each progressive step in the various operations throughout in detail.
These directions have been supplemented with half-tones and line illustrations which
are so clear that no one can misunderstand them. The amateur craftsman who has
been working in clay will especially appreciate the adaptability of concrete for pottery
work, inasmuch as it is a cold process throughout, thus doing away with the necessity
of kiln firing, which is necessary with the former material. The book is well gotten
up, and is printed on heavy glazed paper and abounds in handsome illustrations
throughout, which clearly show the unlimited possibilities of ornamentation in concrete.

Send your orders now, and a copy of the book desired
will be mailed on the day of publication.

MUNN & CO., Inc., Publishers, 361 Broadway, New York

Please mention tke SCIENTIFIC AMERICAN when writing to advertisers
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A Failure at Fifty

Out of a job at fifty—is the fate of the
untrained man,

Business requires not only natural
ability but special training.

The Trained Man Can Defy Old Age

The American School of Correspondence can
fit you for congenial, well-paid positions in your
early years, and make your services valuable in
your old age. Training only can compensate for
the energy of youth.

For thirteen years the School's Enginecring
Courses have set the standard for thoroughness
and practicalness in correspondence instruction.
The School has trained thousands of men for
the technical professions, or has advanced them
to higher positions. To-day these courses repre-
sent the highest development of correspondence
teaching,

The Courses in Commerce, Account-

ancy and Business Administration

set the same high standard in the commercial
world, They prepare for the best-paid business
positions; they are prepared by practical busi-
ness men who have ‘““made good’” by practicing
what they teach ; they are planned to meet the
needs of both the young man who is just starting
in, and the older man who has almost ‘‘arrived.”

Get your training now, while you have the
time and energy for study. Mail the coupon
to-day.

American School of Correspondence
CHICAGO, U. S. A,

FREE INFORMATION COUPON

American School of Correspondence:
Please send me your Bullctm and advise me how I can
qualify for position marked *‘X.’

....Bookkeeper .

. Stenographer «...Architect

. Accountant ... Civil Engineer
Cost Accountant - .. Electrical Engineer

. Systematizer ..Mechanical Engineer

. Cert’f’d Public Acc’t 5 .Sanihry Engineer
Auditor . Steam Engineer
Business Manager «+..Fire Insurance Engineer

Commercial Law ..College Preparatory
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tained miniature light
works. 100 to candle
ower, Costs less than

erosene,
Absolutely safe
Very brilliant
Powerful
and Steady.
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Agents wanted. Catalog
free. Write to-day.

The Best Light Co.
87 K. 5th St.
Canton, O.
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GovernmentHomesteads

Over one and one half million
acres of land open for settle-
ment in Cheyenne River and
Standing Rock Indian Reser-
vations, October 4th to 23rd.

Registration at Pierre and Aberdeen, S. D.

Direct route to registration points is the
Chicago & North Western Ry.
Special low homeseekers’ round trip rates.

This land is well watered by the Cannon
Ball, Grand, Moreau and Cheyenne Riv-
ers and their triputaries. The soil is a
light loam, fertile and makes a good grain
producing land. The land must be lived
on and improved. A low valuation of
from 50 cents to $6.00 per acre has been
placed on the land by the Government,
arranged in easy annual payments cover-
ing a period of five years.

The C.& N. W. Ry. prints
a _descriptive pamphlet,
telling how to secure a
homestead of 160 acres
m the Government.
e copies on applica-
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Kramer .........cccoiiiiiiiiiiiiiiiiiiiiii 933,650
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Trough rack, feeding, W A. McCollough..... 933,384
Truck, car, J. C. Barber . g , 933,224
Truck, car, H. F. Pope ... 933,579
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Turbines, vane ring for, B. Ljungstrom . 933,379
Turn table turner, R. R. Farrell . 933,637
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Stitch making machine, imitation, J. B.
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Switchboard, R. C. Livingston.. .. 933,716
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Track hanger, elevated, H. B. Callander
Traction and lawn rolling roller, H. T. Co!

. 933,416
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Typographic machine, B. A. Brooks. 933,058
Valve, G. L. Crook ...... .933,698
Valve, alarm, R. Grinnell.. . 933,173
Valve, alarm. J. C. Meloon ... 933,193
Valve, automatically contmlle gas, M.

Biev'ly . 933,153
Valve, cylinder relief, C. P. White. . 933,147
Valve, equilibrium stop. J. Koenig. . 933.468
Valve, quick acting radiator, E. P. A en . 933,222
Valve, radiator. Bard . . 933,225
Vehicle brake, B. P. Trice .... - 933,680
Vehicle wheel, Beall & Skellenger. 933,049
Vehicle wheel, S. W. Higgins... . 933,708
Ventilator, L. Silberman . 933,271
Ventilator, S. L. Morse 933,383
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L0 BL0} 11 5 05600860000 6606005008600000006000030085 933,210
Washhoard, self-soaping, F. M. Gerdon....... 933,641
‘Washing machine, E. F. Beebe ........... ... 933,050
‘Washing machine, P. P. Kiel ..... ... 933,183
Washing machine, H. W. Darrow . ... 933,295
‘Washing machine, S. Hartmann ... ... 933,300
Washing mzchine, D. W. Scott........ ... 933,348
‘Washing machine, S. V. Brammer........... 933,618
Washing machine attachment, F. L. Bartelt.. 933,358
Washing machine gearing, H. Cammack...... 933.692
Waste trap, L. E. Welch ...................... 933.279
Watch, repeating, T. A. & J. B. Connolly.... 933,696

Water softener. Baim & Smith ................ 933,047
Water tube boiler, vertical. E. C. Fisher. . 933,541
Watering tank, A. N. Eaton............. . 933,066

Weatherproof comnosition,
Weeder. C. F. Billau
Weeding and transplanting implement, hand,

H. Hughes .....ccoiviimiiiennininnnnnns
Weighing device, Q. B. Wright
Welding and bonding rails and other metal

H. Gallinowsky

. 933,171
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nieces, C JACODS. cirrnininmrnrmadawt o oeeoo 933,456
Wheel. See Metal wheel.
Whip socket, A. R. Tuttle .................... 933,140
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Wh{ps or like articles, case for,
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Wind shield, J. H. Sprague

933,044
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Wind wheel, H. Schmit ... 933,394
Winiding machine, thread. M. Met/. ... 9°3.092
Window screen, roller, Gibson & Bevier. . 933.245

Ll 933.643
933,421

‘Window shelf, F. H. Gnekow
Window ventilator, W. H. Dean
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933,476
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Wire fabrlc, makmg coiled, M. B. Lloyd.
Wire frames. making, G. K. Rix
Wood, coloring, W. A. Hall
Wood. coloring or transforming, W. A. Hall.
Wood. transforming, W. Hall
Wrench, W. H. Munro ............
Wrench, T. H. Knott
Yarn or thread

into carriers, machine or

mechanism for drawing, Whitmore &
Dougherty ......ccoviiiiiiiniiniiiniiieineennn 933,214
Zinc ores, treating, F. T. Snyder ............. 933,133

not.
characters need not apply.

Navy Department

____ But Navy training alone” would not produce this result. The
young man must come into the Navy with good principles, indus-
trious, of temperate habits, @ common school education, and a
serious intention to stick to his job, whether he likes it at first or
This is the type of youth the Navy appeals to, and shiftless

Look for the address of the Navy Recruiting Office in the
want columns of your Sunday papers.
for_illustrated Booklet describing duties, pay, privileges, etc., and
for instructions how and where to apply.

Box 39, BUREAU OF NAVIGATION

If you don’t find it, write

* Address

Washington, D. C.

———INVENTORS

We manufacture all kinds of Machine Novelties. Consult us
as to developing, perfecting and marketing your-patents.

MACHINE ACCESSORIES AND NOVELTIES MFG. CO.
PROVIDENCE, R. I.
CONSULTING ENGINEER.
ERNEST L. RANSOME

Reinforced Concrete
11 Broadway, New York

SOUTHERN STAMPING & MFG. CO.

Manufacturers o f special and patented articles.

REBUI L EwRITERS

All Makes. Mll‘ru—ca. Quality Unsurpassed
Send for booklet

Amerfean Writing Machine Co., 845 Broadway, N. ¥.

Corliss Engines, Brewers
Bottlers’ Machinery. THE VIL’I‘FL(
FG. CO., 899 Clinton St., Milwaukee, Wis

MUDELS l&. EXPERIMENTAL WORK.

nventions deveioped. Special Machinery,

E. V. BAILLARD CO.. 24 Frankfort Street. New York.
‘ 7 B E R Expert Manufacturers
“ B Fine Jobbing Work

PARKER, STEARNS & CO., 288-: 290 ShefﬁeldAv B’klyn,N.Y.

M ODELS & EXPERIMENTAL WORK

Anything from a Wateh to an Automobile

Chas. E. Dressler & Co., Metropolitan Bldg., 1 Madison Ave., New York

-

DIE MODELS SPECIAL

WORK TOOLS MACHINERY

NATIONAL STAMPING AND ELECTRIC WORKS
153-159 S. Jefferson Street, Chicagfl. .

T R
M 0 DEI- s (iears, %}?E"Iz‘olonlg %?ve]t‘ie‘ﬁ m‘gn?fac!('d
M. P. SCHELL, 1739 Union Strpet, San Francisco

HOEFT & COMPANY

Die Makers, Model Makers, nlnchinery Builders, Punch Pressn,
Light and Heavy Stampings. 1:0 Michigan St., Chicago, Ill., U.8.

New York Model and Experimental Works
INVENTIONS DEVELOPED. SPECIAL MACHINERY
442 East 166th Street New York, N. Y.

For Ginmllsr Materlals
DRYING MACHINES
Hsnl:lbal Mo., U. & AL

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and the date be
given. Address Munn & Co., Inc., 361 Broadway,
New York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-

going list. For terms and further particulars
address Munn & Co., Inc., 361 Broadway, New
York,

1 THE EAGLE TOOL

INVENTO
MANUEACTURERS

We manufacture METAL
SPECIALTIES of all kinds,

INVENTORS e ufie:

lowest prices. Send perfect sample for F R E E

low estimate and best expert advice
.» Dept. A, Cincinnati, 0.

Talkmg Without Wires

NO WIRES, NO POLES, NO FRANCHISES

The Collins Wireless Telephone
The Collins Wireless Telephone Company

is established on a solid basis and has a well
equipped laboratory and factory, always
open to visitors. The Company has no
debts, no bonds and no preferred stock.

You may have missed the Bell, the Phono-
graph or Electric Light. Don’t miss the
Collins. Come to our office and
talk without wires.

Write immediately for free booklet: "Story
of the Wireless Telephone", or call and
investigate for yourself by actually talking
without wires over the Collins Wireless
Telephone and discern it value. You want
to consider its wonderful possibilities.

The Collins Wireless Telephone Co.

54-56 Clinton Street, Newark, N. J.

W E L DRILLING

MACHINES

Over 0 sizes ard styles, for drilling either deep or
shallow wells in any kind of soil or rock, Mounted on
wheels or on sills. With engines or horse powers.
Strong, simpie and durable. Any mechanic can operate
them easily. Send for catalog.

WILLIAMS BROS., Ithaca, N. Y.

Learn Watchmaking

We teach it thoroughly in us many months as lt
formeriy took vears. Ioes away with fedious apprer.«
ticeship, Money earned while studying. Positions se-
cured. BEasy terms. Send for catafbg.

S8T. LOU1S WATCIHMAKING 8CIIOOL, 8t. Louls, Mo,

NOVELTIES & PATENTED ARTICLES
ES. SPECIAL MACHINERY.
E.KONIGSLOW STAMPING & TOOL WORKS. CLEVE Lan. 0.

Are you interested in Patents, Model or Experimental
work booklet entitled

WHAT 'WE DO—HOW WE DO IT

will be sent to you on request.
KNICKERBOCKER MACHINE WORKS, Ine.,
8-10-12 Jones Street, New York

TheBall Transmlssmn

NEW YORK GEAR WORKS,

BROOKLY N, N, Y

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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SMOKELESS

The only DENSE powder

made in America

RUNDEL °

AUTOMATIC STROPPER

Keeps a Perfect Edge
On Any Safety Blade

A child can work it. Just push and pull the [|L-==
stropper up and down the'strop. Blade is held at |’g .

| correct angle and reverses antomatically- can't cut
the strop. Then you always have sharp blades

without buving new ones. Very economical and

convenient—no safety razor complete without it,

Sold on Approval By All Dealers !

Try one for 1o days. If you don't wish to keep it,
your money is promptly returned. Complete out-
fit consists of a Stropper, strongly built of brass and
steel, nicely nickel p ated,and with ruberoid finish
handle ;. Three Blade Holders‘ and a 22-inch finest
quality Horsehide Strop. Allare enclosed in a hand-
somecase, and sell everywhere for $3.00. If your
dealer can't supply you, we will send the outfit
prepaid,

I

Rundel Automauc Stropper costs more than its imita-
tions, but it is the only stropper adapted to all
style blades; the only stropper scientifically ad-
justed and controlled the only stropper that an-
tomatically strops exactly * like the barber ' the
only stro ;)per that's made right, works nght and

will last for years,
2. Tell us the name of a dealer that sells razors,
Free Book on Art of Correct Sha"ng and we will send free ‘“Hints for Shavers” —

a valuable book just written by an expert barber. Send for it to.day.
RUNDEL MFG. CO. 187 Main Street ROCHESTER, N. Y.
N — i
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WATERPROOF
ABSOLUTELY

Always the same under
all conditions. Not affected
by heat or moisture. As
good ten years hence as
todgy.

Any dealer ecan supply
you with shells loaded with

“INFALLIBLE”
SMOKELESS

Send 12 cents in stamps for a set of six
Pictures illustrating “A Day’s Hunt.”
Address Dept. T

E. L. DU PONT DE NEMOURS
POWDER CO.

Wilmington, Del., U. S. A.

“ ANTI-CORROSIVE CYLINDER OIL”

,N)Rﬂ
,g\

was not used on the

s CLERMONT.
{ Y“N“H U]L‘ But is now used on the

vy ¥ FASTEST STEAMSHIP IN THE WORLD

IJN'LT BY
with reciprocating engines.

%,fmm «e@'
E. H. KELLOGG & CO.

NEW YORK LONDON

years ago.

COLD GALVANIZING.

AMERICAN PROCESS. NO ROYALTIES.
SAMPLES anoINFORMATION g APPLICATION.

e NICKEL

AND
Electro-Plating

Apparatus and Mater,
THE
Hanson & VanWinkle
Co.,
Newnrk. N.J.
28 & 80 8. Canal St.
Chicago.

We want to show you how thoroughly prac-
tical it is to receive all the benefits of out-of-|
door sleeping— with the face,only,comingin
contact with the crisp, out-door air— enjoying
the comforts of a warm room, protected from
drafts, storms, colds and insects—by using a

Walsh Window Tent

Has an awuing to protect sleeper— no nails or
screws to mar the woodwork-—can be instantly
adjusted to any window. Write today for free
booklet, ‘ What Fresh Air Will Do,”” and full
particulars of our 30-day free trial offer.

Recommended by Emincat Physicians Everywhere.

Cablnet Mig. Co., 30§ Maine St., Quincy, Iil.
of SuperiorCabinets for and VaporBaths

THE REASON WHY THE

KREMENTZ 4

Rollec Plate

Collar duttons

Outwear all
thers

THIS DIAGRAM ILLUSTRATES
QUANTITY OF GOLD IN D N THE
IMITATION BUTTONS KREMENTZ BUTTON

At 2all dealers, Gold and rolled plate. Insist on the
Krementz. If damaged in any way a new one free.
Story of Collar Button showing shapes and sizes free.
If dealer willnotsupply, we will.

Krementz & Co., 77 Chestnut St., Newark, N.J.
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SopTRETNE
LIVERPOOL

Established
FIFTY-ONE
Supreme Triumpb of a nghly Sclentlflc Principle
Two sets of blades so arranged as to give Absolute and Instantaneous Speed

*3% A Backus .
Water Motor

F

Control in Either Direction, Entirely Without Throttle or Spark Adjust- '
{ ment, once the motor has been started. No Engine Racing, Load Maintained
Constant at any speed or at full stop. One easy throw of the lever and the
Full Power of the Motor always Available. Strong,Durable, Practical, Positive in Action.
No gears or clutches, every action direct and immediate. Thirty Days’ Free Trial on Your
Own Boat. Write for Catalog and details .- . . C.F. ROPER & CO Hopedale, Mass.

!

*/ For Polishing, Grinding,
1.
:

and Power

k | Can be screwed on any faucet
BACKUS WATER 'MOTOR CO., Newark, N. J.

LEARN TO BE A WATCHMAKER
Bradley Polytechnic Institute ~

Horological Departmen:
Peoria, Illinois
Formerly Parsons Hcrological Inst.
Largest and Best Wateh School
in Amerien

We teach Watch Work, Jewelry,
Engraving, Clock Work, Optics.
Tuition reasonable. Board and
roows near scheol at moderate rates.
Send for Catalog of Iformation.

FOR 148 YEARS
A. W FABER has made the highest grade of lead pencils

<5 "CASTELL [E=
s PENCILS

COPYING
represent that acme of perfectxon that can be obtained only by experience and long effort to produce
the finest it is possible to manufacture.

Sold by all stationers and dealers in artists’ and drawing materials, Samples worth doubdle themoney will be sent you on receipt of 10c.

A. W. FABER, 49 Dickerson Street, Newark, N. J.

10 DAYS FREE TRIAL
e without a Osn!
N TR A R PO

after mlnz the bicycle 10 da;
Ilﬂ IIOT BUY St pote
\ until receive our latess
a.rt cata.lozs illustrating every kind §

bicyclo. and have learned our ﬁm
‘ marvelous new
ONE CENT “,;’".1.”': ke
write & and ev
leotfl, thing will be sent you free ustpa.lr‘ﬂ;
P return You will get much valuable ln-
! !orrm;ﬁnm BD(':)' not wait,writs it now,
" RE| outer-Brskm B
up-Wheels and all yundries at half usual pﬂe:s =

MEAD CYGLE GQ. Dept.v, 175 CHICAGD
Wood Working

L
Machinery

Stroang—Subs‘antial—-Durable—
Easy Running
Rind Saws, Saw Tables, Jointers,
Shapers, Borers, SwingSaws, Disk
Grinders, Pliners, Planer and
Matcher, Band Saw Blades
Catalog sent ou application -
THE (RESCENT MACHINE CO. ¢ &
230 Main St. g

Crescent

Leetonla, Ohio, U. 8. A,
your models
and give you

WE WILL MAKE & gveve

A HANDY LITTLE TOOL

is our Rule Clamp No. 299
used to clamp two steel rules
together—end to end—in ex-
tension. Rules may be of
same or diFerent widths up to
B4 inches. Of special value to
mechanics having tool chests
smaller than 12 inches.
Price 30c. a pair

Send for 232 page catalog No. 18-B.

$54.00 per day
mekecerd CAMERA-SCOPE

And we can proveit. Anyone can operate
it. Makes 6 finished button photographs a
minute. Price of Camera-Scope, with sup-
phes for making 300 pictures (em:ugh to
Eﬂy fcr the complete outtit) $25.00.

txtradbuttons $1 E r bundre d; extraframes
$1.50 per gross. e indepen dent and make
money for yourselt. Write today.

W. S. MOUNTFORD, 100 Maiden Lane, New York, .Y, | | THE L. 8. STARRETT C0., Athol, Mass., U. &. A,

We Put
Every Cent
of the Dealers
Profits into Your

Pocket

You can 8ave not only the dealer’s profitsbuthisexces-
sive charges for installation and repairs by dealmg direct
with the manufacturers. You can keep in your own
pocket at least one-third the retail price of a heating
plant. Let us tell you all about the )

h ¢ Down Fi
Jahant “9)%, Furnace
Only $10 down and $10 permonth, with freight prepaid
east of the Mississippi River. This wonderful furnace has proven its superiority above all otbers dur-
ing thelast 30 y@ars. Itis without doubtthe very best heating system for your home. It Saves
from J§ to %4 in fuel bills, because the pntented ‘down-draft’’ burns hard or soft coal—wood or lig-
nite—without cinders or clinkers, giving full hentmg value of every particle of fuel. Needs less
attention than any furnace you ever saw. A strong "‘Guaranty Bond'’ goes with every Jahant, which
sllows you @ 300 days free use of the furnace. You run no risk, as we supply special
plans, fuil directions and give fr@@ all n@cessary tools, so that any man who can drive a
nail can snccessfully install a Jahant. Nomatter what make or system of heating you are consider-
\ing, lot us tell you moreabout the many conveniences and good points of our furnace;it’s economy,
it’s healthfulness and how you can save money. Write today forour book.

manufacture of any metal novelty. Automatic ma=
chinery, tools, dies and expert work our specialt
AUTOMATIC HOOK & EYE CO,. Hoboken, N j, 1

Jahant Heating Co., 00 Howard St., Akron, O.

McIntyre Guaranteed
Sure-
Service

| Always-Ready
motor haggles and wagons
have proved their positive
worth as pleasvre
vehieles amd
moneysaving
work vehlcles
for thonsands

Why Not For I’M :

Motor Vehicles

never fall.—never gse tired—o08t no more than s good horge and buggy
—cost far less to keep—do more work in less time than three horses.
Take you anywhere and huok again over any kind of roads, in all

kinds ‘of weather. Kun 80
miles on one gallon of . Model 508,
gasoline. Simple,dur- z-ll.-r. 8450
able, guarante

mechanical con-

struotion. Halld

. H. Melntyre Co. Aubura, |mnm
256 Ercadway, New Tork; 1730 Grand A kmnl 418 Third
Ave, Eo.,. lnmpul.tu l\nlmll’e nr,-nm.hllll,

Bristol's Patent Steel Belt Lacing

—a The Perfect Fastener for all
i == kinds of
Belts

FIN 5HEO J()NT
Waterbury, Conn.

THE BRISTOL COMPANY

Holtzer-Gahot Magnetos

Insure Perfect Ignition
Heavy shafts — double brush
L rigging — automatic lubrication
— powerful magnets —
high efficiency.

u THE HOLTZER-CABOT
ELECTRIC CO.

# Boston (BrookHne), Mass.
Chieago, 1II.

[YEKIN

TAPES AND RULES
ARE THE BEST.

Wor sale evervwhere. Send tor
Catalog No. 16.

LUFKIN RULE CO.
Saginaw, Mich., U.S.A

New York and Fondon.

_ BRICAY pgstve
IXNYIHIN(ES’*M:“

15-21 S. CLINT

CH.BESLY&CO fRIRAT2USA

Please mention the SCIENTIFIC AMERICAN when writing to advertisers
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ENTIFIC INSTRUMENTS

Civil, Mining and Hydraulic

of Physics and Electrical Engineering

of Weights and Measures

ENGINEERS
Catalogue “G”

|
2

Catalogue “P”

INSPECTORS
Catalogue “S”

Catalogues on request

W. & L. E. GURLEY

TROY, N.Y.

Branch Factory; MANUFACTURERS’ EXCHANGE BUILDING, SEATTLE, WASH.

Pennsylvania Railroad
BULLETIN

A Century of Transportation

Better a hundred years of progress than a cycle of decay. It is
not a far cry from the Clermont to the Mauretania as time flies, but
every year has been a period of achievement. The world has been up-
ended in every field of endeavor. In the particular one of transportation,
with the Mauretania type on sea and the “Pennsylvania Special”
type on land a century ends with what seems little short of perfection in
the science of safe and swift transportation.

Robert Fulton’s first ferryboat required nineteen minutes to cross to
New Jersey; now it is done in three minutes by a motive power
unknown then.

A century ago it required eighteen days to reach Fort Dearborn. Now
the “P ennsylvania Special ” covers the distance in as many hours.

As a medium of transportation the *‘Pennsylvania Special”
typifies the advance made in the latter half of this period. The locomotive
that draws it is the lineal descendant of the ‘‘ John Bull; its equipment
the ripe development of the “chicken coop” boxes of the * John Bull”
train; the 100 pound steel rail over which it speeds is the evolution of the
strap rail of the early nineteenth century.

Every department of science has been busy in these creative years
to mould into being a perfect means of transportation, and the result is the
“ Pennsylvania Special.”

The “Pennsylvania Special” leaves New York every day at
3:55 P. M. and reaches Chicago 18 hours afterwards at 8:55 A. M.
Eastward it leaves Chicago at 2:45 P. M. and reaches New York
at 9:45 A. M.

For four years it amved at both terminals exactly on schedule time
83 times out of a possible one hundred.

It is the train for the man whose time is precious.

When your building burns
——your business stops—

Can you afford to build that Factory, Warehouse, Store, Hotel
or Residence with wood that burns and rots ?

— -

Can fire insurance repay you for destroyed records,
unfilled orders, and lost business?

Why not put up a permanent fireproof building and
save insurance and expense of continual repairs?

The cost is very low if you adopt the Kahn System
Reinforced Concrete. You save 20% to 30% over the cost
. of steelframe buildings with fireproof floors. We can prove
to yourthat Kahn System Reinforced Concrete is more
economical than quick-burning construction.

Over 3,000 important Kahn System Buildings in all parts of the
world mark the practical endorsement of leading architects and build-
ers. e U. S. Government and world-renowned companies like the
Libby,"McNeil & Libby Co., Ford Motor Co., Bemis Bag Co., Burroughs
Adding Machine Co., have investigated and built Kahn System.

The Kahn System brings to reinforced concrete an
organized building experience and the direct personal
service of skilled engineers.

Kahn System Economy and Kahn System Results are
only made possible by use of

Kahn System Products

Kahn Trussed Bars: The perfect reinforcement for
concrete beams, girders and joists.
Rib-Metal: The ideal reinforcement for concrete floors,
1 roofs, walls and conduits.
ll‘ﬁﬂfﬂ . Hy-Rib: For sidings, roofs, partitions and ceilings.
3 ; 'i““” | Makes centering and studs unnecessary.
| I _ﬂ Rib-Lath: The stiffest steel lath for plaster, ornamental
3 . and stucco work of all kinds.
Trus-Con Products for waterproofing and finishing
exposed concrete work.
i, ) Our large Engineering Department will show you how
to use these products advantageously in your particular work.
Write us about your building and we will send you special catalog and valuable information free.

* Unburnable Buildings are Best™

TRUSSED CONCRETE STEEL COMPANY

OFFICES IN ALL PRINCIPAL CITIES 502 Trussed Concrete Bldg.,, DETROIT




Made as
Touring Car
Pony Tonneau
Roadster
Limousine
Coupe (§37)

Landaulet

In June, 1908, when our ‘30’ came out, it
was generally said that we would not for long
give such a car for the money.

W e half thought so ourselves. Materials then
were exceedingly low—far lower than now.
And we feared their advance would compel our
advance, for our profit was but nine per cent.

But you buyers took our whole output—2,500
cars. And you left us, at the end of the season,
with unfilled orders for $1,200,000.

So we built a new factory, and increased our
capacity to 4,000 cars—our output for 1910. And
this whole output, by the way, was contracted
by dealers before the first car was delivered.

The Cut in Cost

This new model involved no mechanical
changes, so the tools of last year would serve.
That meant a heavy saving.

The 1,500 extra cars would involve no added
fixed expense.

When we divided out cost by 4,000, instead
of 2,500 as last year, we found the cost per car
greatly lessened. Then we figured what to do
with the saving.

There is no way to improve the mechanical
features. They were perfect last year, as thous-
ands of owners know.

So we increased the wheel base to 115 inches.
We increased the wheels to 34 inches. We
added a little more power.

We made the tonneau more roomy, and the
hood correspondingly longer and higher. We
gave to the car its present beautiful lines.

We put every cent of our saving into beauty,
size and room. QOur profit remains nine per cent.

So this is the 30"’ you get this season for the
same price—$1500.

Saving on Extras

Then we decided to sell our extras on a profit
as small as our cars.

This season we fit our ‘30"’ with a Bosch mag-
neto, a Prest-O-Lite gas tank, and two Atwood-
Castle new style gas lamps—all for $100 extra.
These extras at regular prices would cost $173.

We will fit our ‘30"’ with a Lenox mohair top
—a $125 top—for $75.

So this 1910 model, when fully equipped, costs
less than the car of last year.

Reasons for Success

The story of the Chalmers-Detroit ‘30"’ is
like a tale from Arabian Nights,

Note How Much We Now Give
For the

Think of outselling our mammoth output the
first season by more than 800 cars.

Think of a car which, from its inception,
took the topmost place in its class.

The reasons are these:

The car was Mr. Coffin’s creation. He spent
two years in designing it—made two trips to Eur-
ope. And every man in motordom knows that
Mr. Cofhin’s designs are successful.

The car was sold by us on a margin of nine
per cent, so it was utterly impossible for any
rival to give any more for the money.

The car made endurance records, early in the
year, such as no other car at any price ever
equaled.

It made a long-distance speed record exceed-
ing 55 miles per hour.

It made that famous path-finding trip between
Denver and Mexico City, plowingits way through
oceans of sand.

Then it won the Indiana Trophy—the greatest

event of the year. One of our stock cars won

Chalmers-Detroit “30”
1910 Model—$1500

Money

the cup, though every rival, save one, sold at a
higher price.

Cost of Upkeep

The popularity of our 30’ is largely due to its
amazing low cost of upkeep. One of these cars,
in a New York Economy Test, went 25.7 miles
on one gallon of gasoline.

For the year ending June 1, owners paid us
for repairs exactly $2.44 per car.

Motor car owners who have learned by experi-
ence now seek the car with such records for up-

keep.
All Models Ready Now

Our 1910 models are now on the market. To
get one now means several months’ use before
1910 begins.

And it is also getting the car that you want.
For this season, like last season, there are bound
to be hundreds of the dissapointed.

Please send now for our catalog showing every
new style and feature.

Chalmers-Detroit “Forty” —1910 Model-$2,750

Made as Touring Car, Pony Tonneau, Roadster

Our 1910 “Forty’’ has a122-inch wheel base—
ten inches longer than last year. It becomes a
7-passenger car. The wheels are now 36 inches.
The upholstering is hand-buffed leather.

We fit our ‘“‘Forty’’ with a Bosch magneto, gas
tank and gas lamps free. We will fit it with a
$150 mohair top—the best top we can buy—for
$125. The two extra seats, if wanted, cost but
$75 extra.

This car has a four years’ record such as no
other car ever had.

It has won more important events—in hill-
climbing, reliability and speed—than any car at
any price.

Now we have given it lines which no car can
excel. We have brought it to 7-passenger size.
We have given it all the power that any service

Chaimers-Detroit Motor Company, Detroit, Mich.

Members Association of Licensed Automobile Manufacturers

U.S. A.

requires. We have made it as beautiful as a car
can be made.

If you can think of a reason for paying more
than this price, we can prove that the reason is
wrong. No car at any price goes farther than
this, save in higher cost of upkeep.

When you write for our catalog, we will tell
you what neighbors own our ‘“‘Forty’’. Please
judge it by what they say.

Send us this coupon now.
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Mail your 1910 Catalog to L)

,
o

™y &
> 3

»,

o, .0,
x>

e s®,
HKIHD
.
»

o)

o Festertes®
Seafaalealeslasd
|
IR ’,
sasealealealaalon]

o e a®,
e ales
|
|
o,

3 — -
%' Scientific American—New York %’
o

N T T T N M L T Y
R R I D S e T o0





