82

it

Scientific Jmevican,

[FEBrRUARY 8, 1896,

i

Srientific Dwerican.

MUNN & CO., Editors and Proprietors.
PUBLISHED WEEKLY AT
NO 361 BROADWAX NEW YORK.

TERMS FOR THE SCIENTIFIC AMERICAN.

One copy, one year. for the U. 8., Canada or Mexico.
ggs copy. six montbs, for the U.'S,, Canada or MexXiCo..o svieeresen

& cnp¥.une year.toany foreign country bel onging to l-’ostal Uddon
Remit by gll!tll or express money order, or by bank draft or check

MUNN & CO., 361 Broadway, corner of Franklin Street, New York.
The Ncientific American Supplement

is a distinct paperfrom the SCIENTIFIC AMERICAN. THESUPPLEMENT
i8 issued weekly. ery number contains 16 octa v0 Pages. uniform in size
with SCIENT!FIC AMERICAN ‘Terws of subscr]pt on for SUPPLEMENT,

.00 a year. for the U. Canada or Mexico. a year to forewn
countries belonging to the Postal Uniomn. Smgle comes 10 cents. Sold
by all newsdealers throughout the country. See prospectus, 1ast page.

Combined Rates.—The SCIENTIFIC AMERICAN and SUPPLEMENT
will be sent for nne year. t0 one address in U. 5., Canada or Mexico, on
receipt of seven dollars. To foreign countries within Postal Unlon eight
dollars and fifty cents a year.

Building Edition of Scientific American.

THE BUILDING EDITION OF THE SCIENTIFIC AMERICAN s a large and
splendidiy illustrated periodical, issued monthly, containing Hoor plans
and perspective views pertamlnz to modern architecture. Each number
is illustrated with beautiful plates, showing desirable dwellings, public
buildings and architectural work in great variety.
contemplate building this work is invaluable.
of any architectural publication io the worid.

Single copies 25 cents. By maii. to any part of the United States. Cnuadn
or Mexico. $2.50 a year. To foreign Postal Union countries, $3.00 a
Combined rate for BUILDING EDITION with SCIENTIFIC AMERICAN- t.00ne
address, $5.00 a ty To foreiga Postal Ugion countries, $6.50
Combined rate for BUILDING EDITION, SCIENTIFIC AMERICAN and
PLEMENT, $9.00 a year. To foreign Postal Union countries, $11.00 a year.

‘To builders and all who
Has the largest circulation

gUP'

Export Edition of the Scientific American,

with which i8 incorporated * LA AMERICA CIENT IFICA E INDUSTRIAL,” o)
Spanish edition of the SCIENTIFIC AMERICAN, published monthly. unl-
form insize and typoerapby with the SCIENTIFIC. AMERICAN.

um-
ber contalns about 50 pazes, profusely illustrated. [tis the ﬂnestsclentlﬂc, i

industrial export paper pubtished. It circulates tbroughout Cuba, the
West [ndies, Mexico, Central and South America, Spain and 8 anish DOr
session8--wberever the Spanish language is spoken. THE SCIENTIFIC
AMERICAN EXPORT EDITION has a large guaranteed circulation in all
commercial places throughout the world. 004 year, post paid to any
part of the world. Single copies. 25 cents.

8 Manufacturers and others who desire to secure forei n trade, may '
have larze and bandsomely displayed announcements rublilhed in this
edition at a very moderate cost. M

’1 Broadway. New York.

I~ The safest way to remitis by postal order, express money order.
tiractt or bank check. Make all remittances payable to order of MUNN

8§ Readers are specially requested to notify the publisbers in case of
any failure. delay, or irregularity in receipt of papers.

NEW YORK SATURDAY FEBRUARY 8, 1896. .

Contents.
(Nlustrated artictes are marked with an asterisk.)

Air mnttresses and life-preserv- Medal for speed
Miles records. various.............
New York City, Fourth Avemle,
improvement¢
Patent, a costly
l’aten(ﬂ umnted weekly record
Photography aud time measure-
Mens. ..., e 83
41 i Plants, t g tm
! I’nmp?n diacoverigs in. ..
Pl‘uDE”IUL’ mechanisni, Tl\ump'
son's* ceoen
Psychophotograph¥.......o......
Rm{'way improvement, New York
10 AT
Railway train detentiouns..
Roentgen’s, Prof., discoyery.
Russia, South discoverles ln
Shlp%lmz, world’s, 18%5.........
motor driven, wanted.....
Bteamshlp 8t. Paul. straudlnﬂ of

Acetytene, poisonons action of..

Astrup, Elvind...........o.ooenii,

Rartery, a new dry*....

Bicycie lamp bracket.

Bicycle ;propulumn. 'I‘hnmpsnu s
ll)[!(,hﬂnl\m .

Chemlcal Soclety. ihe Amencnn
Drawbridge, Harlem R\v er¢
Egxs, stale, poisonous.............

¥pt's history from lt.s plants..
Electric igmters for gas englines.* 80
Electric lighting, dlmlr.lshhu %3

ssaaaé

81

zséséss

apaell
Eversrpen hedgel

Exposition at Montreal Tea Iea( smoking 86
Gas engine ignitere®. ... ........... 90 | Telephone cabmet, ventilator®.... 89
Gns pipes, freezing. prevention of 86 Torpedo boat Ericsson .8
Guns. the power of . 86 | Treasute houses in New Yo . 88
nyentiaps, recently Tree, a California ereat* . 89
Kilaues in arnptl n Trolley road in Rome . 8
_.ighthousa, C‘ape Typewriter inks .81
LI, ght. Ruentgen’s dlscovery ‘Yveuexueln. American trade in... %
Looommive tullding, 1806 1 ... § Waterprooﬁng brick and sand-
Locomotive he&dlia t.. a novel... Bstone

TABLE OF CONTENTS OF

SCIENTIFIC AMERICAN SUPPLEMENT
No. 1049.

For the Week Endingz February 8, 1896.
Price 10 cents. For sale by all newsdeaslars,

PAGE

{. ARCHITBCTURE.-Classic Architectare.—From the point of

view of an arcbitect.—A discourse before Jobus Hopklns Untver—

gity, at Baltimore, Md.— HENRY VAN BRUONT.—A very e

baustive review of the architectural genius ot the Greeks.—Flrst

Instnllment of this important lecture.... .........cccceieiaiiioeiine 167

CHEMI3STRY.—Helium.—Note by the great physicist Lord Kel-

v:ln 01" t‘he new&emeut

solation of Argon........ .......... .

II1. C1VII; ENGINEERING.—New Pumping Engines, Colcbester
Water Works.—Compound condensing engines recently in-
stalled in Colchester, £ngland.—Dimensions and perfurmance.—l
illuatratlon. .

Ir.

=

16773

The Vitla MantIs for Frotacting River Banks.Axg Fnglish Eslin-
tributiontothe ilmurovement of river navugaunn Uluatrations. 16765
Water Motors and their Power.—By G. D. H18COX,M.E.—A prac-

tical and vatuable paper on the subj:ct of small water power for
use by amateurs and machi-nsts. 11 illustrations

[V. DRAWING.—Automatic Centering Cempanses.—-A useful instru-
ment for mechanical draughtsmen ard 1 mechanical construction

and boiler making.—2 iJustraliond. . ... oo e aeeanny oo,
V. FLEC'I RICITY. -The Arc Light. -Lectare Ii. - By Professor SIL-
NUS P. TROMPSON.—The second of this mos insportant ser|ee
of lectures.—The optics of the arc distribution ot its light and
distrioution curyes.—9 |Ilustmt.lons -----------------------------------
VI. ENTOMOLOGY. abbage Pest.—A cabbazemaggot, a
new and destructive in wct and how it is to be coped with
VIL. GEOGRAPHY AND EXPFLURATIUN.  Torghatten, Norway.
—A curiosity en the coast of Norway.—An island plerced by a
long tunnel.—Measurements and description.—2 tllustratlons,
The Tmnsvnal —Full acecount of the history, Reography,
f the L'ransvaal.—7 illustratjons
M E(JH.L

—Ahyiwldl Pm;')

16764
16774

AL ENGINEERING.—Glass Water Gage Protec-
of a glass water gage to protect the engineer from

VIII

m ury in case of breakage.—I 1l ustratlon ............................ 16769
IX. MEDICINE AND SURGERY. ilizable Hypedermic
Syringe.— A syringe easily sterilized. - One 1med in the Fremch ser-

vice in \‘lar}&unscar —1 jllustration..
The ter Shuckers’ e Digeage. .

X. mlSCEl LANI‘:O[ Y. CAn E:plor g Train on tbe Zaxa
Kailroed. - An lncident uf tha wAr D b, — The uge of a pilot
engine to test the safety of the way.—1 {iingion........ .......

The War in Cuba.—Notes onthe Cuban war —A cwlom lnatnnce
of tree growtb.— Vegetable growth rwising a heavy plece of mn—
chinper: ‘{ —LHIUBtration .. ieea, Cererreraeeee

XI. NAVAL ENGINERRING. -(uick Shipbuilding...................

Tbe Perfarmance of Ocean “teamships.—A valuahle resume of
the bistory of steam navigation in regard to fuel consumption
and apesd and kensral results obtained ]

X1L ORNNANCH.—The Colt Automatic Gun.—A repeating machine
glun ‘of great power, rapidity of fire, and of sustatned action.—3

LT N AT v R S

XIII. PALEONTOLOGY.“Dr. Dnbols’ ** Missing Link."
tion of the recently found Java fossil of a new variety of ape..

XI1V. PHOTOGRAPHY.-- Brilliant Finder for Hand Cameras. ZA

nder of impraved construction, giviig a brilliant image.--1 illas-

xv PHYSICS —Optical 1llusions.—Two new, simple, and effective
optical llluslons described and illustrated.—2 illustrations.......... 16173

XVI. TECHNOLOGY.—An Incandescent Alcobol Lamp.—A very in-
teresting example of the prodaction of a high power hght.—1il-
‘“‘g‘.f:ﬂ%"';.;i""i”"“u;é"ia ..... X etoling apimretin el L. 1

er’s Fagot Refrigera
\ng upon the natural ev-ponuun of ww-l ultnnnuon.. 160

16770
—A descrip-

]

i

4

167 ‘
6770 :

16762

PROF, ROENTGEN'S DISCOVERY,

The now famous Roentgen’s disgovery has been still
further described, the accounts have assumed bet-
ter shape, and his experiments have been repeated in
this country by some of our leading physicists. It
was on January 4, at the celebration of the sewi-
centennial of the founding of the Berlin Physical
Society, ttiat Prof. Roentgen described his discovery,
which had been accomplished only a few days be-
fore, detailing his results and presenting proofs of
his photographs. The paper covered substantially
the ground gone over by us in our last issue. The rays
emanating from the cathode of a Crookes tube were
used., and in their new role were named ** X Strah-
len,” or “X rays.” Prof. Roentgen advanced the
theory that the rays ure due to the propagation of
longitudinal ether waves, analogous in type to sound
; waves, only differing in their medium or material.

Prof. Philip Lenard, of the University of Bonn, had
published two papers in Wiedemnann’s Annalen, one in
“January, 1894, and oue in October, 1895, showing how
the eathode rays could readily pass through alumi-
num. While the course of the rays passing through
aluminum was investigated by bhim, principally with
the aid of fluorescence, he used also sensitized photo-
graphic plates. He obtained results closely approxi-
mating those of Prof. Roentgen.

Prof. A, W. Wright, of Yale University, occupying
the chair of experimental physics and director of the!
Sloan Physical Laboratory, tried the cathode ray:
photography with much success. He got prints of -
' variofis objects through opaque screens.
brought out is, that while it is distinctly shadow pho
tography, itis so with a difference—it is not merely
! silbouettes that are imprinted. The effect of the rays
upon the photographic plate varies with the nature
~and thickness of the object through which they pass,
‘80 that some representation of its contour and inner
structure can be obtained.

One of Prof._ Roentgen’s exhibits was the photo-
graph of the skeleton of a hand taken from the living
hapd the point being that the bones produced a den-

“shadow” than did the flesh. This differential
actlon bas enabled an aluminum medal to give an

|

He found that gluss was more opaque to these rays
tbaa was ebonite, that. alnminum was more trans-

8‘: parent than other wetals, and his photographs were

: very interesting and quite nuwerous.

At Harvard University, Prof. Trowbridge, di-
rector of the .Jefferson Phgsical Laboratory, also
obtained cathode ray photegraphs. He is said to
have used an exceedingly powerful excitation, enough
|to give a six inch spark through air; probably a
lessef power would answer.
| The effects of the rew discovery upon medicine and
' surgetry in the diagnosing of disease have been much
{insinted on, and a recent dispatch from Vienna states

g | that Dr. Neusser, of the Vieuna University, has suc

ceeded in detecting calcareous deposits in the internal
organs of a patient by the cathode rays.

or polarization, and their nature and constitution af-
ford a most difficult problem to deal with—one whose
solution may greatly modify our views of radiant
enérgy aud of the luminiferous ether, and hence of
cosmic questiongof the utmwost magnitude.

o

THE PROPORTIONS OF HIGH SPEED EJGINES.

‘ At the meeting of the American Society of Mechani-
cal Epgineers held in New York during December,
1895, a valuable paper on the above subject was read
%®| by Mr. John H. Barr, of Ithaca, N. Y. The experi-
mental work of which the paper treats, we are told,
was carried out by Messrs. F. F. Gaines and H. E. Wil-
liams, as the basis of a thesis presented upon gradua-
tion at Sibley College, Cornell University.

I To secure the data upon which to make the examina-

. tion, a printed cireular was forwarded to the princpal

. makers of high speed engines, with the result that the

- I available data covered about 75 engines by a dozen dit-

. ferent builders ; the sizes ranging from 25 to 225 rated
| horse power.

In the subjoined formulas the following notation
lused :

D = diameter of piston: A = area of piston; L
| length of stroke; S = steam pressure, taken at 100
pounds per square inch above exhaust, as a standard
ez pressure ; H P = rated horse powers N = revolutions
per minute ; € = aconstant. Alldimensions are given
in inches.

In carrying out the investigation, the various dimen-

is

|
of an engine were plotted on cross section paper and
"curves of dimension drawn. A line representing the
mean and two lines representing the extremes of |
these observations were established. * From the

The rays have been proved incapable of refraction :

resulting values for the constant C give the following
formulas :

Crank Shaft.—d = diameter of shaft.

d=7%3yHP N
(the value of C ranging between 876 and 598)

where 756 is the mean value of constant. The dia-
gram gave a maximum of 87 and a minimum of 598
as the value of C,

Example: If a high speed engine develops 100 horse
power at 250 revolutions per minute, we get by using
mean value of C:

=01454/D L
C = 0145 mean value.

= 0'i77 max. o
= 0119 min,
Connecting Rods.—In designing these they are cal-
culated as long struts; and then an allowance is made
for the flexure stresses due to inertia. The mean con-
stant resulting from this examination is 00545, which

gives as formula for breadth of rod (b)

b = 00545 4/ DL

“

?

, image showing its lettering and design. An a.ttempt]
B"'to take the skeleton of the hand at Yale resulted, it: the fundamental formula, the author explains that
31!18 said, less favorably than with Prof. Roentgen|
% Prof. Wright’s other results were most satisfactory. '

sions received from the makers for any one given part]

L! being the length of rod. The height will be made
twice the breadth, plus an excess to provideforstresses
due to inertia.

The investigation for this ratio of height to breadth

of rod gave the mean value h = 2°78b,

Main Journals.—For the projected area of each

One point! main bearing, the formula is

dl = C A (d being diameter: 1, length of journal)
C ranges from 0367 to 0739, the mean being 0489,
then d 1 = 0489 A.

Crank Pin.—Working upon the formula

P
1 = C — the constant was found to vary between
L

0192 and 0-417. The mean

equation:
HP
1= 0333 (—
L

In noting that these expressions vary in form from

value gave the following

) -+ 22 inches,

the two extreme lines of the diagram have been
i determined upon the proportions of only two mak-
ers.” The diagram shows a wide variety of practice.
For projected area.of erank pin, d 1 = 022 A.
Face of Piston.—The ratio of diameter to face of
piston shows a wide variation.
f (width of face) = 0437 D mean.
= 0300 D minimum.
= 0660 D waximuin,
Crosshead Pin. — The projected area of crosshead
pin d}] =0'105 A mean.
=0.066 A minimum.
= 0346 A maximum.
The mean length of crosshead pin is1 = 183 d.

Fly Wheel.—The weight of the rim i8 found from

the formula W = (in which D, equals diameter
2

D#N
of wheel in inches).
The inv stigation gave
HP
W (weight of rim) = 833,000,000 —— DN for the mean

for the minimum

HP
= 341,000,000
DeN?

HP
= 2,780,000,000 for the maximum

D2N?
The average linear velocity of the rimm of wheels was
found to be 4,200 feet per minute.

Weight of Reciprocating Parts.—For smoothness of
D!
running, the weight (W) should be proportional _N;
D? L
The result obtained was W = 1,850,000
LN®

Weight of Entire Engine per Horse Power.—Theav-
erage weight of high speed engines per horse power
(W) is given by formula W —117 (HP) — 820 ponnds.

The value of, and the necessity for, such an investi-
gation as this is proved by the wide divergeuce shown
by the various engines from the mean dimensions as
ascertained. That two makersof high speed engines
of the same H.P. should use two fly wheels with a dif-
ference in the weight of rim of 1 to 8 (see above) is one
of those anpmalies that are continually to be met with
when designing is carried out on the *'rule of thumb™”
basis.

ANTWERP is becoming a rival of London for the
ivory trade of the world. A report from the British
consul general at Antwerp shows the large extent to

which ivory is brought to Belgium from the Congo,

e equations of these lines formulas are derived Whlch The ivory industry has of late sprung into new life

represent the average and extremes of practice.” The at Antwerp.
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