50

Srcientific gmmmu.

[JaANUARY 25, 1896

é%mmtnm American.

ESTABLISHED 1845.

MUNN & CO.. Editors and Proprietors.
PUBLISHED WEEKLY AT

BROADWAY, NEW YORK.

Ne. 361

TERMS FOR THE SCIENTIFIC AMERICAN.

One copy, one year, for the U. 8., Canada or Mexico 83 00
One copy, six months, for the U. S Canada or Mexico . | 88
One copy.one year.toany foreuzncuuntly belongingto Postal Union 4
Rem\t by goscal er express money order, or by bank draft or cbeck.
Ce., 361 Broadway, corner of Franklin Street, New York.

The Scientific American Supplement

is a distinct paper from the SCIENTIFIC AMERICAN. THESUPPLEMENT
is issued weekly. Every number contains 16 octavo pages, uniform in size
with SCIENTIFIC AMERICAN. '‘Perms of subscription for SUPPLEMENT,
$5.00 a year. for the U. S.. Canada or Mexico. a year to forewn
countries belonging to the Postal Union. Single copies 10 cents. Sold .
by all newsdealersthroughout the country. See prospectus, last page.

Combined Rates.—Tbe SCIENTIFIC AMERICAN and SUPPLEMENT :
will be sent for one year,to one address in U. S,, Canada or Mexico, on
receipt of seven dollars. To foreign countries winhm Postal Union eight
dollars and fifty cents a year.

Building Edition of Scientific American.

THE BUILBING EBPITION OF TIE SCIENTIFIC AMERICAN is a large and
splendidly illustrated periodical, issued monthly, containing foor plans
and perspective views pertalmn"m modern architecture. Each number |
is illustrated with beautiful plates, sbowing desirable dwellings public’
buildings and arcbitectural work in great variety. To builders and all who
contemplate building this work 18 invaluable. Has the largest circulation
of any architectural publication io the world.

Single copies 25 cents. By mail. to any part of tbe United States. Canada
or Mexico, $2.50 a year. To foreign Postal Union countries, $3.00 a year.
Combined rate for BUILDING EBITION with SCIENTIFIC AMERICAN, toone
address, $5.00 a year. To foreign Postal Union countries, $6.50 a year.
Combined rate ror BUILBING EBPITION, SCIENTIFIC AMERICAN and SUP-
PLEMENT, $9.00 a year. To foreign Postal Union countries, $11.00 a year.

Export Edition of the Scientific American,

withwhich isincorporated ** LA AMERICA CIENT IFICA E INDUSTRIAL,” or
Spanish edition of the SCIENTIFIC AMERICAN, published monthly, uni-
form in size and typoerapby with the SCIENTIFIC AMERICAN. Every num-
ber contains about 50 pages, profusely illustrated. Itis thefinest smentlﬁc,
industrial export paper pnbnshed 1t circulates tbroughout Cuba,

sessions—wherever the Spanish language is spoken. THE SCIENTIFIC
AMERICAN EXPORT EBITION has a large guaranteed circulation in all
commercial places througbout tbe worid. .00 2 year, post paid to any
part of the world. Single covies. 25 cents.
Manufacturers and otbers who desire tosecure foreign trade, may
Imve large and bandsomely displayed announeements published in this
edition at a very moderate cost. M N & CO., Publishers,
361 Broadway. New York.
8% The safest way to remit is by postal order, express money order.
gszt or bank check. Make all remittances payable to order of MUNN

& Readers are specially requested to notify the publishers in case of .

any failure. delay, or 1rregularlty in receipt of papers.

NEW YORK SATURDAY JANUARY 25, 1896

Contents.
(Illustrated articies are marked with an asterisk.)

Animals, right and left handed. .. 54

Locomotive, parts of..............
Antarctic continent, an

Locomotive performances.

Automobile carriages in Paris. Malaria, the source of............. 55
Beacb hydraulicshield, the* 5 | New York city transportation
Books and publlcaclons. new. 60 Problem. ..coovvuernenrnenens aens 50
Bottle that cannot berefilled, the 58 | Niagara Falls power plant, the*.. 49
€arbonic acid spring, a . 59| Notes andqueries 61
Cavalry weapon, a new 51 | Passenger traffic. city

Chalk holder, Stocker’s*..
Cbicago drainage canal, th
Civil Engineers, American
cietyof................
Discovery, a wonderful..
Dynamos, 5,000 hcrse powe'-“
Earthquake in Persia, an
Electrical engineers, supply of..
Electric power. a great*
Electric tower, a spectacular..
Fisbes andlow temperature
Flashligbt pawder (6700)........... |
Gas generator and burner, Clark’s*52
Heat, steam and solar*............
Horseless carriage race, proposed 51 '
Hydrz}ullc shield, Blackwall tun-
nel*
Ice formation,
Insect parasite of books
Inventions, recentiy patented.... 60
Leather rivetmg machine, Skeie’s*d3

Patents granted, weekly record.. 61
Photl()]jzmpblue through opaque

Polarization investigations..
Potato growing, remarkable*
Prints, SPOts OD.....ccveeveseacrees
Priscilla, side wheel launch¥.
Rose busb, the oldest.....
Salt deposns. Louisiana..
Sea water for London.. ..
Spiders, sense of sight in... .54
Swiss National ExPomtlou. 1896... 59
Tar, laboratory still for*

Tattoo marks, removal of......
Torpedo ray, discharge of the....
Trapeze, the Leamy revolving*
Tree ages.
Tree, an inc ible .
Tubular construction, Pease’s*...
‘Wasps and suicide e

TABLE OF CONTENTS OF

SCIENTIFIC AMERICAN SUPPLEMENT
No. 1047.

For the Week Ending

January 25, 1896.

Price 10 cents. For sale by all newsdealers.

PAGE
1. AERONAUTICS.—A Wonderful Balloon Voyage During the Siege
of Paris, 1870.— Descrl[auon of a balloon trip from Paris when the

city was 1avested by the ermans.—3 illustrations 6738

1

)

. CIVIL ENGINEERING.—The [(mprovement of London.—A sug-
gestion for the embellisbment of London by widening the streets
and notably tbe Strand near the Tewple, with map and views.—4

HIUStrations. ... ... iiiiiiiiiiiiiiiiiee aeieeeeeeeaesaeaaass

Tbe Sewers of Paris.—A sipbon under the Seine.—A girantic
sewer now in construction beneath the Seine in Paris, using the
bydraulicshield.—2illustrations...........ccciiiiiiiiiiiiiiinreiennnns

I11. ELECTRIC ENGINEERING.—The Electric Cable Railway of
the Stanserborn, in Switzerland.—An electric road by cable trac-
tion on the borders of tbe Lake of the Four Cantons.—Details of
tbe construction and general description of tbe line.—¢ illustra-

L 0 - e

IV. ELECTRICITY.—The Arc Ligbt.—By Professor S. P.THOMPSON.
—Lecture I.—Physics of the Arc.—Commencement of an impor-
tant series of articles by Prnfessor Thompson on the vokaic arc
andarc ligbting. =3 illustrations.......oviveieiiiens ceerrnrnenennnnnns

. FORTIFICATION.—Detenses of ConstantinoPle.—An excellent
article on the Dardaneiles and the fortifications thereof for the
protection of Constautinople from attack from the Sea of Mar-
mora.—2 illustrations

6730

16728

16733

VI. LAW.—Tbe Forensic Aspect oif Hypnotism.—By H. GERALD
CHAPIN, LL.B.—An elaboratearticle on the aspect of hypnotism
from the point of view of the lawyer and judge.—A very difficult
subject and one of immediate interest

VII. MECHANICAL ENGINERERING.—A New 1,000 Unit Macbine
for Electric Supply.—An Wnelish compound tandem engine for
tdrlvmz dynamos, with full details of its construction.—2 illustra-

ions

VI1II. MEDICAL AND HYGIENE.—Tbe French Method of 'I‘reac—
ment for Eilectric Shock.— Abstract of a circular issued by t h
in France on this important subject.... 16742

16733

I1X. METALLURGY.—Notes on Gold Milling in California.—By E
B. PRESTON.—Continuation of this exhaustive and fully lllustrat—
ed article on the most improved gold milling practice.—2 illustra- 1

X. MINING ENGINEERING.—An Inextinguisbable Coal Mine Fire.
—A very curious 1nstance of a subterranean fire tbat for twenty
%ears has burned and resisted all attempts at extmgulsh ment.—

resent efforts to overceme the fire...... .

XI1. MISCELLANEOUS.—Large Bells.—Notes on some of the large
bells of the world and of different countries, with view of the
great bell of Burma —1 illustration.......cocvvuiiiiiiienennnnennnns

The Paracbute Ball.—A very pretty toy described and illus-
trated.—1 illustration. ..................
Note on a Large Black Diamond

XII, TECHNICAL SCIENCE.—The Technical Literature of the
Year.—An excellent resume of books and papers produced during

16731

tbe :
West Indies, Mexico. Central and South America, Spain and Spapish pos- :

7' gestion of traffic.
2. on a site which may be approximately described as a

16721

CITY.
There are certain elements entering into the pro-
blem of rapid transit in New York City which render
its solution perplexing and difficult as compared with

Paris, Chicago, Berlin, or Philadelphia. These diffi-
culties arise partly from the topography of the site
upon which it stands and in part from the character
and tastes of its inhabitants. For it is certain that the
American temperament would find any system of sub-
terranean transportationuncongenial ; and such of us
as may have chanced to ride upon either the Metropoli
tan or the District Underground Railways in London,
or the Underground Railroad in Liverpool, ha ve set
down the experience as one of the *‘bad dreams” of
-onr life. The greater height. breadth, and roominess
of the American as compared with the European rail-
road car is to be attributed to the national love of
light, air, and freedom ; and this same disposition will
; always lead the city traveler to avoid a tunnel route,
if any alternative above-ground system be avail-
able.

It is true that the two underground railways above
mentioned can scarcely be taken as illustrating the
| best possibilities of underground travel. They were
both pioneer enterprises of their kind ; they are worked

tric locomotive would, it is true, go far to remove one
objection, and electric lighting the other ; but no pos-
sible refinements of wmod<crn invention can remove the
prejudice which does and probably alwavs would
exist in New York against such a system of transpor-
tation, on the ground that it was located below, and
not above, the surface of the city.

The objection is a purely sentimental one, but it
exists; and it constitutes one of the elements that
make the transit problem in New York so perplexing.
For it is certain that in the underground tunnel,
placed well below the level of sewers, water mains and
electric wiring, free to follow the avenues of traffic,
and radiating at will from the centers of business to

fect system.
In the city of London they are elaborating an un-

and it is likely that the Southwark electrically work-
ed tunnel will prove to be the forerunner of a vast

&1 system, which will spread like a network below the
It is probable, however, that for New!

metropolis.
York this *dernier ressort ” of congested city traffic is
i not available.

It is to the peculiar topography of the site upon
which New York is built that we must look for an
explanation of the present rapid and alarming con-
New York City proper is built up-

1

narrow parallelogram, some 14 miles in length, and
rof an average width of 134 wiles. At the extreme
southern end of this parallelogram is situated the
heart of the city—its most important business center.
During a space of two hours in the morning the flow
of traffic sets in southward toward this business por-
tion of the city. It commences in the northern sub-
urbs, 15 to 20 miles distant, and rapidly gathers vol-

the elevated roads and later over the elevated and
the cable and horse car lines combined. Many miles
before the lower city is reached this stream of hu-

portation, and both the cable cars and the elevated
trains are crowded to suffocation.
tion takes place at night, the cars being filled to
~more than double their seating capacity.

There is probably no city in the world to-day
which can show such a spectacle of overcrowding as
may be seen daily on the Broadway cars and on the
elevated roads in the lower city. And it is not that
the city is ill provided with transportation facilities.
It is simply that the present facilities are inadequate.

in any city of the world where there are so many
trips occur per square mile in a given time as in Man-
hattan Island.

The overcrowding is to be traced to the fact that the .

the same problem in other great cities, such as London, |

THE TRANSPORTATION PROBLEM IN NEW YORK |t0 that of an inland mty For it is a well establlshed

fact in the economics of transportation that travel will
always favor a rail in preference to a water route ; and
the truth of thisrule is made manifest in the exeessive
crowding on the Brooklyn Bridge as compared with
that which obtains at the various ferries. The aston-
ishing increase of travel across the bridge is a fact
whose significance must be borne in mind when we are
devising some means of relief from the present intoler-
able congestion. The reduplication of the Brooklyn
Bridge, either alongside or near the present structure,
and the erection of other bridges across the East and
North Rivers, would provide New York with radiating
lines of travel which could land their passengers in the
heart of the lower city and distribute them at night
with great facilitv and dispatch, and in many cases
witbout the inconvenience of a change of car.

In looking broadly at the whole question of trans-
portation it would be consoling if we could feel assured

that, bad as the case is, it has reached its worst stage.

" Unfortunately the statistics which we give below prove

by steam locomotives, and they are at all times badly'
ventilated and poorly lighted. The use of the elec-:

very clearly that we are going rapidly from bad to
worse ; and that, unless some emergency scheme of re-
lief be quickly devised, the main avenuesof traffic will
soon be hopelessly paralyzed !

‘We are indebted for the following figures to a recent
article on the bridging of the North River by Mr. Gus-
tav Lindenthal, the author of the original and evi-
dently the most practicable scheme for bridging the
North River ; the location of the crossing being in the
neighborhood of Twenty-third Street and Hoboken,
“N. J.

BROOELYN BRIDGE TRAFFIC.

the outlying suburbs, we have the theoretically per-;

“derground system—driven to it by sheer necessity—;

B 8,823,000
L 43.000,000 -

In 1882, total ferry passengers ............ccocueuenes 41,000,000

In 1895, total ferry and bridge passengers.............. 185,000,000

NorTaE RIVER FERRY TRAFFIC.

1886, et i e e 58,894,000

85,000,000

46,045,000

.. 96,703,000

. 185,833,000

*221,407,000

* The last available figures.

It will be noticed that whereas during equal inter-
vals of time the ferry traffic has doubled itself, that
of the elevated roads has multiplied itself two and
one-half times, and that across the bridge no less
than five times; a fact which establishes the state-
ment we have made above, to the effect that travel

'will always seek a rail in preference to a water

_route.

ume as it moves to the south, traveling at first over,

manity has overflowed the available means of trans-!

The same conges-

It should also be noted that the number of
i people that travel is gaining upon the means provided
i for their transportation at a rapidly increasing ratio;
and, furthermore, that the increase is most rapid along
those lines of travel which are already most seriously
encumbered.

The total street railroad traffic in 1887 amounted to
164,000,000 ; and this, distributed among a popula-
tion of 1,107,000, gave 148 trips per capita.

The same class of traffic in 1894 amounted to 460,-
000,000, which shows a per capita rate of 250 trips
among a population of 1,840,000.

Here we are confronted with another fact which must
affect any scheme for the relief of the present conges-
tion ; for it is evident that not only must provision be
jmade for an increase of population, but also for an in-
creased per capita travel.

It will be evident from the considerations which we
have advanced in this brief review of the present state
of the rapid transit problem that we are face to face
with a crisis, which in the near future will beget an
intolerable amount of delay and discomfort. In a
subsequent issue we shall indicate the lines along
. which a temporary relief may be realized—a relief
which shall last during such time as may be necessary
for the bridging of both rivers ; and, if it should prove
to be an ultimate necessity, the construction of an
underground railway.

Indeed, we question whether there is another section'

bulk of the traffic to and from the city is hemmed in' time conservatism, which baflled the early efforts of
6740| between the waters of the East and North Rivers. |Fu1t0n Howe and Morse, has been succeeded by a

el i
THE OVER-SUPPLY OF ELECTRICAL ENGINEERS.
It is characteristic of the alertness and restless act-
ivity of the age in which we live that no sooner is a
promising field of enterprise opened than it is quickly
flooded with a surplus of labor and capital. The old

 Judged from the standpoint of transportation facili- lavish expenditure of wealth and toil in the promot-

ties, the ideal location for a great city is that which on
: all sides affords uninterrupted communication by rail
and carline with the outlying districts.

'toilers along lines of travel which radiate from it, as
the spokes from the hub of a wheel. Each radial line

allel lines of travel, such as obtain on Manhattan
Island : that the area served by such lines increases as
the square of the distance traveled, and the dis-

® tribution of its passengers will be proportionately
% rapid.

Nor can it be urged that the ferry service on thetwo
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The business -
‘center can then receive and disgorge its multitude of ;

of travel in such a case bas this advantage over par--

1o | rivers and on the bay provides a radial service similar' supply soon exceeds the demand.

ing of new inventions,
appear.

In the choice of his calling the son no longer treads
in the footsteps of the father; but, impelled by the
keen competition of the hour, he rather seeks out
that line of work in which he will meet with least
competitors and command the highest possible remu-
‘neration for his labor.

Shortly after the cpening up of any new industry
there will be found at its doors a large and increas-
ing army of more or less qualified applicants, who
have been attracted by the high scale of wages
that is paid at the outset for skilled labor. The
There is a simul-

as they from time to time
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