34

Seieutific Qmevican,

Samtilic 2mencan.

HESTABLISHED 1845,

MUNN & CO.. Editors and Proprietors.
PUBLISHED WEEKLY AT
No. 361 BROADWAY, NEW YORK.

TERMS FOR THE SCIENTIFIC AMERICAN.

One copy, one year. for the U. Lanada or MexiCo.......oooeevun 83
One copy, six months, for the U 8., Canada or Mex
One cnpy.one year.toany toreign country bel ongingto Postal Union 4
Remit by postal or express money order, ¢r by bank draft or check.
MUNN & CO., 361 Broadway, corner of Franklin Street, New York.

The Sciemific American

00

supplement

is a distinct paserfrom the SCIENTIFIC AMERICAN. THESUPPLEMENT
is issued weekly. Every number contains 16 octa vo pages, uniform in size
with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMENT,
$5.00 a year. for the U. s.
countries belonging to tne Postal Union.
by all newsdealers throughout the country.

Single copies 10 cents.
See prospectus, last page.

will me sent fur one vear, to one address in U. S, Canada or MeXico, on
receipt of seven dollars. To foreign countries within Postal Union eight
dollars and fifty cents a year.

Building Editien ef Scientific American.

THE BUILDING EDITION OF THE SCIENTIFIC AMFRICAN is a large and
sPlendidly iliustrated periodical, issued monthly, contaimming Hoor plans
and perspective views pertaining to modern architecture. Each number
i3 illustrated with beautitul pilates, showing desirable dwellings, public
buildings and architectural work in great variety. To builders and all who
contemplate building this work is invaluable. Has the largest circnlation
of any architectural publication in the world.

Single copies 2 cents. By mail.to any part of the United States, Canada
ar Mexico. .58 a vear. To foreign Postal Union countries, $3.00 a year.
Com bined rate for BUILDING EDITION with SCIENTIFIC AMERICAN, toone
address, $5.00 a year. To foreiga Postal Union countries, $6.50 a year.
Combined rate for BUILDING EDITION, SCTENTIFIC AMERICAN and Sup-
PLEMENT, $3.00 a year. To foreign Postal Uaion countries, $11.00 a year.

Export Edition c<f the Scientific American,

withwhich igincorporated * LA AMERICA CIENTIFICA E [INDUSTRIAL,” «.r
Spanisbh edition of the SCIENTIFIC AMERICAN, published monthly, uni-
form in size and typoerapby with the SCIENTIFIC AMERICAN. Every num-
ber contains about 58 pages, profusely 1llustrated. Itisthe finestscientific,
industrial export paper published. It circulates tbroughout Cuba, the
West Indies, Mexico, Central and South America, Spain and qpamsh pos-
sessions--wherever the Spanish language is spoken. THE SCIENTIFIC
AMERICAN EXPORT EDITION has a large guaranteed circulation in all
commercial places throughout the worid. $3.00a year, post paid to any
part of the world. Single copies, 25 cents.

8F Manufacturers and otbers who desire to secure foreign trade, may
have large and handsomely displayed announcements published in thhs
edition at a very moderare cost. MUNN & CO., Publishers.

361 Broadway. New York.

P~ The safest way to remit is by postal order. express money order.

113(“. or bank check. Make all remittances payable to order ot MUNN

¥~ Readers are specially requested to notify the publishers in case of
any failure. delay. or irregularity in receipt of papers.

NEW YORK, SATURDAY, JANUARY 18, 1896.

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

Anthion .
Antinom
Auntiseptic,
Argon thermometers
Arms, National Guar
Arwy ‘rifle. the new ..
Bat.leships Kentucky and Kear-
SATE. ... covenns o e 35
Battleshlp Texas, defects of .

39| Gelatine. solidified. ..
Gunboats, new compos
Honey packave wanted
Horseless carriages and
tion.............
Inventionsof Alfre
Inventions recently patented
Keynote of auditoriums ......
Machine, typewriting, Beach

Bicycle chain rivetiug inachine* Nurse, qualificationsof a.......... 2
Bicycle notes ........... Patent office, queerthings in Lhe 35
Books and publications, new. Pavewents of kauri wood .39
Bottle, the non-refiliable.. Plant, paper-. D43
Coimney, tingert's*.. ... ... Plate, turret. test. 4

Earthquake, New Hampahu‘e
Electricity in wine making
Engine furnace draught..

Railway, pneumatic*..
Railway speeds. acceleratmz
Stone dresser, Aronstein’s*

Etposmon Atlanta, close . 41 | Top curiosities* ... ... ............
Fertilizer, a new nitrated.. 39 | Torpedo boat, new United States*33
Fire box, [nzleton . 36 ; Victoria re,tzia* ..................... 43 :
Garden, troplcal, New Jersey*.... 43 Wagon end gate fastener, Bell’s¥ 36

TABLE OF CONTENTS OF

SCIENTIFIC AMERICAN SUPPLEMENT

No. 1046.
or the Week Ending January 18, 1896.
Price 10 cents. For sale by al! nswadealers.
PAGE

I. ARBORICULTURE —The Anise Seed Tree in Tonkin.—The pro-
duction of anise seed oil. details of the Imxvestmg of the fruit

and manutacture of the oil.—1 illustiation.. 16714

II. ASTRONOMY.—Star Hunting by Camera.—A graphic and popu-

lar descrivtion of work in tbe Harvard Observatories 16715

LII. BOT'ANY —Cordyline Banksii on Stewart Island.—An elegant

lily from New Zealand.—L illustration ....... ..........co 0 16714
Luddemania I'riloba (Rolfe).—A recent discovery from the
Audes of Colombia.—1 illustration...............oovviiieniin ciennnn 16715
1V. CIVIL ENGINEERING.—Thelsland of Phil®. Egypt.—Proposed
storage of the waters of the Nile and its effect upon Phile.—1
AUSECALION L.ttt e e e eeeaaaeas 6711
V. ENTOMOLOGY.-The Transformations of Insects.--A valuable
paper on the metamorphoses of insects and their relation te tne
Plan of insectlife.....oov it i . 167113
VI. GEOLOGY.—The Geolotical Societ{] of America.—The annual
meeting held at Philadelphia, December 26 23, 1845.—A bstract of
PAPEIS TEAA . oottt etiite iae ettt ettt et e et taetaaenanaecaes 16712

VII. HYGIENE.—The Climate of Pheenix and the Salt River Region
of Arizona.—By W. LAWRENCE WOODRUFF, M.D. A climate
adapted tor the invalid. with specific description of its peculiari- 1
IS et ittt s e 6716

V1. MECHANICAL ENGINEERING.—Peache’s High Speed En-
=ime.—A new engine of the accepted high speed type.—1 illustra-

LA o)+ O L L LT Ty D R 6720
Milling Vlachme for Preparing Test Pieces. - A valuable acces-
sory to the work of the metailurgical engineer.—1 illustration..... 16721
1X. MECHANICS.—Drill for Borinz Curved Holes.— A cucriosity in
meehanics.—A drill which bores a hole in the arc of acircle.-1
LI T3S LA L] ¢ P P 16721
X. METALLURGY.—Noteson Gold Milling in california.—By ED.
R. PRESTON —Continuation ef thisvaluable treatise.—'The grind-
ing and amalgamating precesses and mills.—11 illustrations. .. .... 22

XI. NAVAL ENGINEERING.—Present Strength of the New United
States Navy. ''he new shipsofthe American navy.—Resume of
the ocean status et the country in case of war.—2illustrations..

The Harber Defense Ram Katahdin. —A unique vessel just ac-
cepted tor tbe United States navy.—A ship dependme almoat ex-
clusively on ramming fer effense. 2illustrations ... .

16717

. 16720

X1l. PHOTOGRAPHY.—Ona Method of Photography in Natural
Colors.—A paper on advanced pbotozraphv and the physical pos-
aibilities of color photography. - 21llustrations ....... ............. 16
Pigeen Post Micrographic Dispatches During the Siege of Paris,
1870-7"1.—The role played by phetography in the production of mi-
Croscopic inessages for transmission by pigeons .

X1Il. TECHNOLOGY.—Commercial Fibers.—By D. MORRIS, C.M.G.,
M. A.—The continuation of this series of lectures.—Espart o. paper

wulherry and cellulose industries.—2 illustrations. .. 6724

X1CO. .\ vevinrian 1 50:
00

. Canada or Mexico. ¥6.00 a year totoreizn |
Sold ¢

Combined Rates.—The SCIENTIFIC  AMERICAN and soeprement . World to day which are previded with all the ap-

[JaNvUaRry 18, 18g6.

THE ADVANTAGES OF THE INDUCED OVER THE
FORCED DRAUGHT SYSTEM,
It has been abundantly preved that the excellent

steam-raising qualities of the forced draught system'

are ebtained at the cest of a very serious strain upen
the material and fittings ef the beiler itself.

A certain well knewn naval autherity has charac-
terized it as “an invention ef the evil ene,” and it is a
fact that many of the later ships thhat have been built

in Eurepean navies have been put threugh their nat- "’

ural draught trials enly, the naval beards net caring
te subject the beilers te the severe erdeal of a ferced
draught trial.

Until very recently it has been a cemmen experience
for ships in the British navy te have their trial trips
breught te a sudden clese en acceunt ef leaking tube
ends in the tube plate.

There are many fine ships afleat in the navies of {he |

pliances fer ferced draught, and yet dare not make use
of it except under the pressure ef extreme emergency.

There is a further objectien te this system, arising
frem the fact that it necessitates the use of the clesed
stokeheld,in which the firemen work under the air pres-
sure thatisset up by the fans ; all communication with
the eutside world being shut off by means of airtight
deers. Tt has been seught te escape these difficulties
by substituting induced fer ferced draught.
draught is similar in its actien te natural draught,
which is the kind that takes place in any demestic er
factery flue or chimney.

Breadly speaking, induced and natural draught are

the result of a vacuum which is preduced at the bet-'

tem of the uptake of a beiler, in the rear eof the fur-
nace; forced draught results frem an excess of pressure
of the air in frent of the furnace ever the atmespheric
pressure.

The twe expedients which have been adepted in;
place of ferced draught are to be seen en the United '

States cruiser Broeklyn, in which thenatural draught
is increased by the employment ef smekestacks eof ex
ceptienal height, and in the British ship Maguificent,
where the same result is gained by placing a fan 8 ft.
6 in. in diameter at the bottem ef each uptake.
cases the rush ef air threugh the furnaces is premeted
by creating a vacuum at the rear of the furnaces.

The system adopted en the Breoklyn has this ad-:

vantage, that it saves the weight, first cest, and run-
ning cest of the auxiliary engines fer driving the fans
as used en the Magnificent.
siderable saving ef steamm—a weighty censideratien in
medern war ships, where there are se many auxiliary

lengines fer pumping, lighting, and refrigerating pur-,
i peses, that already use up a large ameunt ef the tetal

:steam supply.

The use of abnermally lefty smekestacks has been
‘tested in the merchant marine in the steamship Scet,
‘which runs frem Southampton te the Cape. Her
smekestaeks measured 120 feet in height frem the'
firebars. These of the Brecklyn are to exceed this,
and the applicatien eof the system te this first class
cruiser will be watched with great interest by the
naval werld.

C - —
THE ACCELERATION OF RAILWAY SPEEDS,

The questien is frequently asked as te hew fasta
passenger train can be run. The various cenditiens'
which affect the making ef railread recerds are inti-
mately correlated, seme being feund in the engine, !
sewne in the train, and seme in the readbed and track
upen which they run.

Taking the standard fast train of te-day as repre-
sented by the Empire State Express en the N. Y. C.
and H. R. R. R, it can safely be said that when in 1893
it ran fer a shert distance at ever 100 miles an hour,

it was fer that shert spurt traveling up te the very'

limit ef the pessibilities of eur present system eof rail-
way lecemotien. The whele tendency of the age te-

ward time saving makes it certain that, befere the.

twentieth century is far advanced, the traveling
public will be clamering fer a vastly increased rate ef
speed ever present rates. The experience of the past

teaches that when the patrens ef a wealthy trans-:

portatien cempany, whether on sea er land, demand
a faster service—and are willing to pay fer it—they
usually get it.

We state a few suggestiens as to the proper lines of
investigatien te be pursued in erder te effect such im-
prevements.

The Track.—This must be straightened as much as
possible.  On a tangent the whole tractive effert e
the engine is available en the drawbar ef the train.
On a curve the effert is split inte twe components,

tene of which is expended against the euter rail eof the,
‘curve, while the ether 18 available te haul the train.

The cempenent which is lest in the euter rail increase:
with the increase ef the sharpness of the curve; and
vice versa, the mnere we can straighten outer ‘-ease’
the curve, the less wili be the less trem this cause.

Grades must be Lightened —The resistance due te

grade is tee ebvieus te call for elaboratien here.
Heavier Rails must be Provided.—No ameunt ef
care can keep a roadbed in perfect level. The sterms
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Induced '

In beth'

Moreever, there is acen- .

and frest ef winter and the dreught ef summer will
develep soft places. If the steel rail be deep and
heavy, it will bridge these weak spets, and preserve
the general level. The lead ef the train is cencen-
I'trated at certain points ef centact, where the steel tire
| meets the steel rail. The ideal track will distribute
this cencentrated lead as evenly as pessible te the
widest pessible surface of readbed. Fer a speed of
75 miles an heur, 100 te 125 peund rail sheuld be laid
upen ties 6 inches by 10 inches by 10 feet leng.

Better Riiil Jeints will be Required.—The jeints are
te-day by far the weakest peint, even in eur best
tracks. The perfect joint should be as rigid, and yet
as elastic, as the rail itself. To get the required depth
fer stiffness it should be of the sub-rail type, asseciated
'with seme ferm ef angle bar te secure alignment,
| With the intreduction of 60 feot rails, the number of
joints will be reduced to ene-half, and some of the ex-
pense thus saved ceuld be well spent in impreving
their quality., Whenever it is pessible te hear the
‘“elick ” or ‘" hammer ” of a jeint, we may be sure that
a certain ameunt ef the mementum ef the train is
being abserbed at that peint. A perfect track invelves
a silent jeint.

Engines.—The fast express engine of the future will
be a single driver. It has been abundautly preved
that 20 tens en ene pair of drivers will give all the ad-
hesien necessary te haul an express train ef te-day.
Engines with single drivers are net troubled with
slipping ef the wheels, except eccasienally in damp
weather. At such a time steam sanding apparatus
gives the drivers the necessary adhesien. Where
leads are heavy, as in the slewer and heavier passenger
trains, er in freight trains, it becemes necessary te
_ceuple en an extra pair of wheels.

The Philadelphia and Reading engine is deing better
werk with a single driver than its sisterengines of the
feur-ceupled type. The single driver engine is easy te
ceunterbalance and the internal frictien is largely re-
! duced.

The drivers will be of net less than 7 er 8 feet dia-
:meter, and running as they will en 100 te 125 peund
rail they can be safely leaded up te 25 tens. This will
give sufficient adhesion fer 20 er 21 inch cylinders;
i which, with a steam pressure of 200 te 225 peunds and
| large steam perts, weuld give us a lecemetive of very
large high speed hauling capacity.

} Cars.—1It is in the recenstructien of cars that the
“greatest gain will be made. We have fer many years
been of the epinien that the weight of a Pullman car
was out of all prepertien te the number of peeple it
carried. In a train made up ef Pullman cars, the
engine has te haul net less that 114 tens ef dead lead
fer each passenger carried. On the race track the
\ bieycle carries its lead at average railread speed en a
deadwelgh’c basis of 20 peunds te the passenger. One
"hundred and fifty times as much deadweight te be
'carried per passenger en i railread as en a bicycle.
Making all allewance fer the shelter and cenvenience
"of car travel, there is evidently semething wreng. The
i weight ef the car is excessive, and it is the eutceme of
the rough and dangereus cenditien ef the earlier rail-
reads, and ef the cempetitien ameng the builders te
excel in previding a luxurieus ‘‘palace ” car. The car
was made heavy in erder that it might ride easily en
reugh track and held tegether when it jumped the
track ; it was leaded dewn with heavy plate mirrers,
| selid hard weed carving and meulding, and massive
| brass and plated werk in the attempt te beautity it.
The two causes have beth disappeared. Our trains
stay on the track and autematic signaling has dene
away with cellisiens. Theyv can safely be built lighter.
A bettertaste has been cultivated among us in the mat-
ter of deceratiens and fittings, and Pullman cars ceuld
‘be relieved of much silver plating and glass plate,
and yet be made artistic and pleasing in their interier
fittings.

The weizht per linear feet of an express train ceuld
be greatly reduced by reducing the length ef the indi-
'vidual cars. A car rests upen its twe trucks in the
same way as a bridge upen its abutments. Like
the bridge, its weight per feet will increase rapidly
with its length. Twe ferty feet cars weuld net weigh
as much as ene eighty feet car; and theugh there
: weuld be feur trucks fer twe, they weuld be of very
much lighter censtructien. Mereever, the distribu-
tien of the lead upen deuble the number eof trucks
weuld cause it te haul with greater ease. 'T'he trucks
of a 50 ten Pullman car depress the track by their ex-
cessive concentratien ef lead, and are always running
in a hellow er, as it has been well expressed, *‘climb-
.ing up hill.”?

The cars ceuld be further lightened in their cen-
| tructien by the substitutien ef high grade steel fer
timber. The use of nickel steel fer the fleers and side
“trusses. with thin plating fer sides and reef, weuld re-
sult in a light, but very stiff and streng car. By fur-
ishing the interior with rattan er basket werk chairs
and lounges, such as are te be feund en seme lines te-
day, a further saving ef weight ceuld be effected.

i Itis a mistake te claim that light cars ride reughly.
,On rough track they de; but en first-class track
weight ceases to be at a premium.
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