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MORNING AND EVENING STA RS FO R 19tO 
BY PROF. fRE.DE.RIC R. HONE. Y. TRINITY COLLE.GE. 

The popular expression "morning and evening stars," 
while signifying those planets which at 'different 
periods illuminate our skies, th3 observer will natur­
ally include in his study of the heav,ns the fixed stars 
whose name indicates that they will be invariably 
found in the same places on the celes-
tial sphere. Their positions in the 
heavens may be sooner fixed in the' 
memory by first observing the stars 
of higher magnitude, whose conspicu­
ous brightness easily distinguishes 
them from those of varying degrees 
of lesser brilliancy. In this way the 
heavens may be triangulated visu­
ally, and in process of time all the 
constellations may be easily identi­
fied. For such observations a star 
map is indispensable; and the post­
tions of the stars should be located 
by right ascensions and declinations. 
which are given in the Nautical AI- " 
manac. The position of the celestial 
equator, from which declinations are 
measured, may be determined ap­
proximately by observing the stars 
which are near it on the star map; 
and in the same way the position 
of the first meridian, intersecting the 
celestial equator 'at a point from 
which right ascensions are meas­
ured, may also be defined. Follow­
ing this method, seven-eighths of the· 
celestial sphere (at latitude 40 deg.) 
will come within the range of vision. 
and the heavens may become an 
"open book." The distances to the 
fixed stars are so great that (except 
to the astronomer) their apparent 
positions are not disturbed when the 
earth reaches the opposite point in 
its orbit-a distance equal to about 
one hundred eighty-six million miles_ 
For purposes of observation, the 

I 

earth may therefore be regarded as 
the center of the celestial sphere, around which the 
st.ars appear to revolve once in a sidereal day, which is 
nearly four minutes shorter than an ordinary day, a 
difference due to the revolution of the earth around 
the sun once in 3651,4 days. During this period the 
earth makes 3661,4 rotations o� its axis. As a conse­
quence, the stars rise nearly four minutes earlier every 
day, and during the year the major part of the celes­
tial sphere comes within the range of vision at any 
assigned hour of the twenty-four. The positions of the 
planets are continually changing; and in or-
der to discover the region of the heavens in 
which to search for them, their situation rela-
tive to the sun and earth should be deter-
mined as illustrated in Plots 1 and 2. The 
plots of their orbits have been printed in the 
SCIENTIFIC AMERICAN in the issues of the fol-
lowing dates: M,arch 17th, 1906; February 
9th, 1907; February 15th, 1908; and March 
6th, 1909; and the positions of all the planets 
are shown for every day of each year. To­
gether they exhibit the courses of all the plan­
ets for the five consecutive years from 1906 
to 1910 inclusive. The orbits of the aster­
oids, which are between those of Mars and 
Jupiter, Saturn, Uranus, and Neptune, are too 
small to be visible to the naked eye; the larg­
est of over six hundred being not more than 
five hundred miles in diameter. Several of 
the orbits are very eccentric and inclined at 
large angles to the plane of the ecliptic. 

. THE SUN AND PLANETS. 
In order to bring the plots of the orbits of 

the planets within the limits of this page, the 
orbits of the terrestrial planets, which include 
Mercury, Venus, the earth, and Mars, are 
drawn to as large a scale as the space per­
mits. Since the diameter of Neptune's orbit 
is thirty times that of the earth, the plot of 
the orbits of the major planets, including 
Jupiter, Saturn, Uranus, and Neptune, are 
drawn to a scale which is very much reduced. 
In this plot the orbits of the earth and Mars 

, 

are repeated by the reduced scale; the region of the 
asteroids or minor planets is indicated, and the plots 
together show the continuity of the solar system. The 
plane of this paper may be taken to represent that of 
the ecliptic or the earth's orbit; and if it be placed in 
a horizontal position, a planet which is on one side 
may be described as being situated above, and on the 
other side as below the ecliptic. In the plot of each 
orbit the full line represents that part which is above, 

and the dotted line that part which is below the eclip­
tic. The ascending and descending nodes Nand N" 
are respectively the points where the planet passes 
from the space below to that above, and from t:he space 
above to that below the ecliptic; and P, the perihelion, 
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PLOT I.-POSITIONS OF THE PLANETS. 

is the point of the planet's nearest approach to the sun. 
A line joining the points Nand N', the line of nodes, 
is the intersection 6f the plane of the planet's orbit 
with that of toe ecliptic. To avoid confusion, only a 
portion of this line is represented, except in the case 
of Mercury's orbit. 

It is obviously impossible to represent the diameter 
of the planets by the same scale. Even those of the 
giant planets Jupiter and Saturn would shrink to mere 
points. The same may be said' of the sun itself in Plot 
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PLOT II.-PLANETARY ORBITS. 

2; but in Plot 1 its diameter (866,400 miles) would bf;l 
correctly represented by a measurement a little more 
than one-half of e, which is the linear eccentricity­
the distance from the sun's center to the center of the 
earth's orbit. 

THE EARTH. 
The earth's mean distance from the sun (9 2.9 million 

miles) is diminished by, a little over one and one-half 
million miles at perihelion in January; and increased 

by the same distance at aphelion in July. The center 
of the orbit is at a. .At a velocity of 18.5 miles per 
second the earth moves each day on the average nearly 
1,600,000 miles, with an increase of velocity at peri­
helion and diminution at aphelion; making the com-

plete revolution in 3651,4 days. The 
position of the earth is shown at in­
tervals of four days at Greenwich, 

. noon; and intermediate positions and 
dates may be interpolated by subdi­
vision. 

MERCURY. 
The plane of Mercury's orbit is in­

clined at a greater angle (7 deg.) 
than that of any other of either the 
terrestrial or major planets. Its ec­
centricity is also greater than that of 
any of the planets. By the eccentric­
ity is meant the distance from the 
center of the orbit to the sun (the 

.linear eccentricity) divided by the 
semi-major axis. The linear eccen­
tricity is 7.4 million miles; and the 
length of the major axis is 72 million 
miles. Mercury's mean distance from 
the sun is therefore thirty-six million 
miles with a diminution and increase 
of 7.4 million miles respectively at 
perihelion and aphelion. At perihe­
lion the planet moves at a velocity of 
thirty-five miles a second, which is 
diminished to twenty-three miles a 
second at aphelion. Mercury's orbit 
is a marked illustration of the first 
two of Kepler's three laws. First: 
The orbit of each planet is an el­
lipse, with the sun in one of its foci. 
Second: The radius vector (i. e., the 
orbit radius whose length is continu­
ally' changing) of each planet de­
scribes equal areas in equal times. 
For example, the area of the triangle 
'with the sun as its vertex, and with 
a base equal to that part of the orbit 

included· between the dates of August 30th and Sep­
tC'mber 7th, is equal to t,he area of the triangle with 
the same vertex and for a base that part included be­
tween the dates October 9th and October 17th. In con­
formity with the second law, the length of the base of 
the triangle is continually dimInishing from perihelion 
to aphelion, and increasing from aphelion to perihe­
lion; which accounts for the rapid variation in the 
plimet's velocity. Mercury's revolution around the sun 
is accomplished in .v ery nearly eighty-eight days 

(87.97). This is repeated over four times 
during the year, and four dates are attached 
to each position. Owing to the great variation 
in the pllinet's velocity, the positions are 
shown for every second day. 

VENUS. 
The orbit of Venus is inclined to the plane 

of the ecliptic at an angle of 3.4 deg. The 
eccentricity' is less than that of any other 
planet, and is barely visible in the plot; the 
distance from the sun to the center of the 
orbit is less than a half a million miles. As 
a consequence, the velocity of the planet in its 
orbit at a mean distance of 67.2 million miles 
is nearly uniform at the rate of 21.9 miles per 
second. The period of revolution is 224.7 
days. The dates outside the orbit are those 
which· belong to the first revolution; those 
within, to the second revolution; and that 
part of, the orbit included between the posi­
tions of the planet for the first and second 
revolutions represents the distance traversed 
in seven-tenths of a day. 

MARS. 
The orbit of Mars is inclined at an angle 

of 1.85 deg.; and the center c is 13.2 million 
miles from the sun. The mean orbit velocity 
is fifteen miles per second; and the mean dis­
tance from the sun is 14i.5,million miles. The 
period is 1.88 years. 

THE MAJOR PLANETS. 
The inclination of Jupiter's orbit is 1.3 deg., 

with a linear eccentricity of 23.3 million 
miles. The planet's orbit velocity is 8.1 miles per sec­
ond ·at a mean distance of 483.3 million miles. The 
period of revolution is 11.86 years. The direction in 
which the planet is seen from the sun is shown at 
intervals of twenty days. 

Saturn's ,orbit is inclined at an angle of 2.5 ·deg. 
The eccentricity is nearly fifty million miles; and the 
mean distance is 886 million miles. The planet's veloc· 

(Concluded on page 153.) 
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lever bridge, are described; . 

12mo. 320 Pages. 340 Illustrations. Price $2.00 postpaid 
THERE HAS RECENTLY BEEN ISSUED A SEQUEL TO THIS BOOK ENTITLED 

The Scientific American Boy at School 
By A. RUSSELL BOND 

IT takes up the story of .. Bill" and several of hiS �ompanions 
at boarding school. They form a mysterious Egyptian 
Society, whose object is to emulate the resourcefnlness of tbe 
ancients. Their Chief Astrologer and Priest of the Sacred 

Scarabeus is gifted with unusual powers, but his magic is ex· 
plained so that others can copy it. Under the directions of the 
Chief Engineer, dams, bridges, and canal-locks are co n structed. 
The Chief Admiral and Naval Constructor builds many types of 
boats. some of which are entirely 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. Fol!owing is a list of the chapters: 

Initiation; Building a Dam; The Skiff; The Lake House; 
A Midnight Surprise; The Modern Order of Ancient Engineers; 
A n Pedal Paddle-Boat"; Surveying; Sounding the Lake; Sig­
nalling Systems; The Howe Truss Bridge; The Seismograph ; 
The Canal Lock; Hunting with a Camera; The Gliding 
Machine; Camping Ideas: The Haunted House; Sun Dials and Clepsydras ; The Fish-Tail Boat: Kite Photography; Wa ter­
Kites and Current Sailing; The Wooden Canoe; The Bicycle 
Sled; Magic; The Sailboat; Water Sports ; and A Geyser Fountain. . 

12mo. 338 Pages. 314 Rlustrations. Price $2.00 postpaid 
The object of these books is to instruct boys bow to build various devices 

and apparatus, particularly for outdoor use. The constructions are fully within 
the scope of the average boy �nd the instrl

:!
ctions �re interwoven in a story 

which makes the books lnterestlUg as well as lnstructIve. 

MUNN & CO., Inc., Publishers, 361 Broadway, New York Sealing and stamping E"nvelops, machine for, I �'. O. Madsen . . . . . . . . . . . . . . . . . . . . . . .  948,179 .. ____________________ r.II _____________________ .. 

Plea" mention the SCIENTIFIC AMERICAN when writing to ctlueniHT •. 
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inflammation. This explains the thin veil 
of smoke now seen when our guns are 
fired. 

••• 

MORNING AND EVENING STARS FOR 1910. 
(Continued from page l.W.) 

ity in its orbit is 6 miles a second, and 
the period is 29.46 years. Saturn'$ posi­
tion is indicated at intervals of sixty 
days. 

The plane of the orbit of Uranus is in· 
clined at an angle of 0.77 deg. to the 
ecliptic, which is less than that of any 
of the other planets. The mean velocity 
is 4.2 miles per second at a mean distance 
of 1,781.9 million miles. The center of 
the orbit is 82,6 million miles from the 
sun. The planet completes its revolution 
in 84.02 years; and its position is shown 
at interv.als, of 120 days, Neptune's orbit 
is inclined at an angle of 1.8 deg. Not· 
withstanding the planet's great distance, 
the linear eccentricity is only twenty-five 
million miles. The orbit velocity is 3.4 
miles per second, and the mean distance 
is 2,791.6 million miles. The revolution 
is accomplished in 164.78 years; and the 
planet's position is shown at intervals 
of 180 days. 

Neptune's distance from the sun is a 
very little over thirty times that of the ( 2,791.6 ) 
earth --- = 30.055 . The square 

92.9 
root of the cube of this number gives the 
period, which is 164.78 years. This iIlus· 
trates Kep'ler's third law, viz.: The 
squares of the periods of the planets are 
proportional to the cubes of their mean 
distances from the sun. By similar com· 
putations the relations between the peri­
ods and mean distances of all the planets 
may be shown to be those which are here 
given. 

HOW TO DETERMINE TIlE MORNING AND 
EVENING STARS. 

A planet whose orbit is within the 
earth's orbit is morning star between 
inferior and superior conjunctions, and 
evening star between superior and in· 
ferior conjunctions. Prior to conjunction 
a planet outside the earth's orbit is even· 
ing star, after conjunction it is morning 
star. It should be noted, however, that 
when a planet is near- conjunction, it is 
not far enough away from the sun for 
observation. The longest arrows indicate 
the directions in which the major planets 
are seen at opposition; the shortest ar· 
rows, the directions in which they would 
be seen at conjunction if the sun were ont 
of the way. At the date of opposition a 
planet is visible before and after mid· 
night, and is therefore both morning and 
evening star. 

If the page be turned about one·quar· 
ter of the way around, so that the earth 
in Plot I on January 8th (the date of the 
opposition of Neptune) is between the 
reader and the sun, the positions of all 
the terrestrial planets on this day may 
be seen without turning the head. The 
earth rotates in the direction of the ar· 
row. At sunrise an observer emerges 
from the shadow area; at sunset he en· 
ters it. All planets which in the plot are 
on the right rise before the sun, and are 
morning stars; those on the left set after 
the sun, and are evening stars. On Janu· 
ary 8th Neptune is above the horizon 
before and after midnight, and is both 
morning and evening star. Conjunction 
of Uranus with the sun occurs on the 
11th. Previous to this date Uranus is 
evening star, and subsequently morning 
star. On January 7th Saturn is at quad­
rature, and is evening star. On January 
4th Jupiter is at quadrature, and is morn­
ing star. On January 17th Mars is at 
quadrature, and is evening star. On 
January 25th Mercury reaches inferior 
conjunction. Before conjunction the 
planet is evening star, and after conjunc· 
tion it is morning star. During the 
month of January Venus is evening star. 
The planet is at inferior conjunction on 
February 12th, and after this date is 
morning star, 

The table gives the dates of conjunc· 
(Concluded on page 15".) 
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CI f- d Ad - t I Inquiry No. 90"1.-Wanted, tbe address ot par­assi Ie verbsemen S . �i's�aking moulds for large concrete Vases for flower 

Advertislnl/: in tbis column i. 75 cents � line . . No less I Inquiry No. 90"2.-Wanted, macbinery for mak­
than four nor more than 10 lines accepted. Count 1 jng fine chains, sucb 8.B used by jewelers. etc. 
seven words to tbe line. All orders must be accom- \ Inquiry No. 90"3.-Wanted, macbinery to manu. 
panted by a remittance. Further information sent on facture cocoanut oil; also tbe crude material. 
request. 

Y 1 d Inquiry No. 90"4.-Wanted, to buy old model 10' READ THIS COLUMN CAREFULLY.- ou wi I fin comotives or steamboats sucb as were exhibited with inquiries for certain cla8ses of articles nnmbered in ntckel.tn.tbe-slot attachIhentsln ferry-houses, etc. 
consecutive order. If yull manufacture these Jroods 
write us at once and we wiU send you the Dame and 
address cf the party desirinj! the information. There 
is no charge for this servico. In every case it is . Seed linter and condenser, cotton, F. C. 
necessary to lI'ive the number of the inquiry. i sew�a�:,o��g 'de';'ice: 'M: 'ii';�b';ck: : : : : : : : :  �!�:��� Wbere manufacturers do not respond promptly tbe Sbafts for veblcles, sblftlng, W. A. Kltcben 947,824 
inquiry may be repeatea. Sbaklng screen, C. W. Honabacb . . . . . . . . . 948,222 MUNN & CO •• Inc. Sbarpener for scraper blades, J. F. Weber. 947,875 

Sbarpener, knife and scissors, M. E. Ingram 948,173 
Sbarpenlng device, Engelbard & Reinig. . .  948,134 
Sbeaf carrier attacbment, C. M. Hanna . . . . 948,013 

B U S I N ES S  OPPORTU N IT I E S  

WE ARE WELL :";QITIPPED to manuf. 80me patent­
ed article-electrical and woodworking- on royalty or 
otber satisfactory basi.. Will entertain exploltinl/:. 
Chase ElectriC Co .. Wasb. & Franklin Sts., Cblcago, 111. 

Sbeet metal box, Wootten & Ricbardson . . .  948,122 
Sbleld. J. A. D' Andelet . . . . . . . . . . . . . . . . . . 948,107 
Sblppiug case or box, T. T. Copeland . . . . . . . 947,886 
Sblrt, combined atbletic. W. T. Anderson . . 948,199 
Sbock and bay loader, J. Cocking . . . . . . . . . .  948,006 
Sboe tree, external, H. Stone . . . . . . . . . . . . . .  947,951 
Sboes, sandals, and tbe like, making, A. B. Inquiry No. 891�.-lJ·or manufacturers of "Wvdt's Eastwood • . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 948,300 Electro·Catalytlc Sparkinl/: Plug." Slgbt feed lubricator, down drop, F. W. 

Edwards . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 948,301 FREE FACTORY SITES .at Ooltewab. near Chatt ... , Skiving macblne, F, L. Alley . . . . . . . . . . . . . . 948,032 nOOl/:o.. Good railway fllCihtles, low freights. Steam ' Skiving macbine pressure roll for F. L. coal cost,s $2 ton at. Ooltewab. No snow last winter. Alley ' 
" 

948 031 Board of Trade, Ooltewab, Tenn. Sled and pnipelii�g.· �pj,���'t�s; . i.' 'j.' 'Oir��d: 948;018 
InqnirY No. S9S".-Wanted, tbe manufacturer. of Sleeve for garments, S. Karp . . . . . . . . . . . . . .  948,142 

tbe Van Winkle Woods & Sons, and tbe Weber power Smelting furnace, J. S. Loder . . . . . . . . . . . . . .  948,098 
meters. Snap swltcb, H. P. Ball . . . . . . . . . . . . . . . • . . . 947,881 

Socketed members, securing means for, A. 
W. Cocbran . . . . . . . . . . . . . . . . . . . . . . . • . .  948,294 

FOR SALE. Soil antitoxin, making" L. R. Coates . . . . . . . . 947,797 
Sroldering the end seams of cans, means for, 

t1t�:'�1;����g��r:eew'l.�
n
f:l?�e:

n
ci!':.��

s :.,,!� w. J. Pbelps . . . . . . . . . . , . . . . . . . . . . . . . . .  947,935 

to cut all size threads. S to 4D in. Price only $43.50. Ad- soun�a;�o
r�2u�i�.� . ������� . . 

r:.
c

.
o:�: . .  �: . .  �: 948,137 

dress L. F. Grammes & Sons. Allentown, Pa. Spectacle cases, etc., safety clamp for, J. 
Inquh y No 9014 -I"or manufacturers o f  mao W. TrUlove . . . . . . . . : . . . . . . . . . . . . . . . . . . 948,287 

chlnery, supplies, etc., to equip a smail plant 10r the Speed mecbanlsm, variable, H. W. Scbatz . . . 948,025 
manufacture of iridium-tipped Jl

, 

old nlb makinfit for I Speed transmission mechanism, variable," H. 
fountain peos. R. Geer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  948,091 

Speedometer, J. H. Bullard . . . . . . . . . . . . . . . . . 947,788 
FOR SALE or on royalty. Patent No. 9ol,ffi2. Flusb I Spindle. See Mill spindle. Door Hang-ers, granted August 17. 1009. Full particulars Spool or reel for tape or tbe like, B. J. on request. Address Geo. Frlstad, Kenmare, N. D. Riley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 947,997 
Inqniry No. 901ti.-Wanted. macbinery neces88ry Sprlngless lock, P. J. O'Brien . . . . . . . . . . . . . . 947,996 

for an installation of a plant for reHeinl/: salt by a Steam and vacuum trap, C. D. T1l1Ison . . . . .  94�,028 
modiflaction of tbe Bessemer process. Steam trap, L. M. Cooper . . . . . . . . . . . . . . . . . . 94 1 ,801 

Steel, J. W. Evans . . . . . . . . . . . . . . . . . . . . . . . . . 948,166 
Stoker, locomotive automatic, S. D. Grltfln. 948,220 
Stone saw, F. P. Hanson . . . . . . . . . . . 947,969, 947,989 
Stove, F. E. Lesley . . . . . . . . . . . . . . . . . . . . . . . .  947,829 

PAT E NT S  FOR SALE. Stove, cbarcoal, A .  W. Stickle . . . . . . . . . . . . . . 948,259 

I Stove or cabinet, cooking, C. B. Adams . . . . 947,779 
�'OR SALE.-One-balC interest I n combination cotton Stovepipe ventilator, L. E. Hall . . . . . . . . . . . . 947,816 

cbopper and cUltivatolJ. adjustable. Reproductions Strainer, J. M. Mulbelr . . . . . . . . . . . . . . . . . . . . 948,185 
obtained trom Patent Omce. No. 947,638, lssued January Street cleaning macblne, J. W. Dougberty. 948,164 
25. 1910. to R. L. Hartsell, Smitbs Ford, N. C. Strengtb testing macblne, W. H. Jobnson . . 948,140 

Surfacing roll, A. Bevan . . . . . . . . . . . . . . . . . . .  948,157 Inqniry No. 90'JI3. -Wanted, to buy silk macblnes from re-reeliolil. twistinJl. doubJin�t to tile final process 
of making It Into clotbes. 

TYP E W R I T E RS. 

REAL REMINGTON. $18.75.-0ne macblne only in 
new localities to secure desirable agent. Special agents �r&�S �m:�::d°T:��:r"tt:: ���j,��;.r.te2liS·�r

rb�� 
New York. 

Inqniry No. 9029. -Wanted, catalogues and all informatton on machinery tor braiding straw in manu­facturing- straw bats. 

W ANTED. 

I WANT .AN ARTICLE that can beputon tbe market experimentally wit b a moderate capital. widely saleable 
by mail and Of moderate price. If successful, can fum .. 
t�h

p��sy:�;
t�s�1::��1 co�:

n
t� f�

l
�n���C:i:;;��n;p���g�: market, etc. For further partICulars addreEis P. O. Box 

276,Montclair,N. J. 
Inqlliry No. 903ti.-Wanted, tbe address of tbe 

manufacturers of H Cycle Ball Bearing Suspenders." 

M I S C E LLA N �O U S. 

PUBLIC LAND IN OREGON.-Wrlte for free book. 
let .. Millions ot Acres Public Land Given Away In 

�:"����o .• ':�:�.!;��6r:.
here." Douglas County Ab. 

Sweeping macblne, J. Cable . • . • . • . • . . . . • . . .  947,963 
Swltcb tbrow, H. M. Cbeek . • • • • • • • • • . . • . . .  948,206 
Table, J. Wal1\n . . . . . . . . . . . . . . . . . . . . . . . . . . . 9�7,982 
Talking macblne, J. B. Browning . • . . . . . . . .  948,040 
Tank attachment, storage and refrigerating, 

W. Griesser . . . . . . . . . . . . . . . . . . . • . . . . . .  948,219 
Tantalum, purifying, E. Weintraub . . . . . . . . .  947,983 
Telegrapb, trolley, and like pole, metal, J. 

F. Craven . . . . . . . . . . . . . . . . . . . . . . . . . . . . 948,088 
Tele���yb�, 

. . .  �I
.
r:�.

t�� . .  ��,:.
l���: . .  �e��i

.�I . .  � 948,086 
Telegrapby, wireless, R. A. Fessenden . . . . . .  948,068 
Telepbone transmitter, E. T. Evans . . . . . . . . . 947,966 
Telescope binocular, A. Konig . . . . . . . . . . . . . . . 947,971 
Tbresber, pea, E. O. Blackwell . . . . . . . . . . . . . 948,130 
Tbresbing macblne concave, W. L. Hay . . . .  948,277 
Tie. See Railway tie. 
Tie plate, E. H. Bell . . . . . . . . . . . . . . . . . . . . . .  948,127 
.. 'lie coating macbine, F. E. Goldsml��8,0l1, 948,012 
Tire armor, C. H. Maddox . . . . . . . . . . . . . . . . . . 947,834 
Tire for veblcles, pneumatic, C. E. Titus . . . 948,193 
Tire sboes, making, Seiberling & State . . . . . 948,064 
Tire, spring, R. J. Lackner . . . . . . . . . . . . . . . . .  947,826 
'l'ohacco stripping macblne. C. F. Hall. . . . .  948,136 
Tool, compound, J. H. Nantz . . . . . . . . . . . . . .  948,240 
Tool, pneumatic, W. H. Soley . . . . . . . . . . . . . .  947,861 
Toy, A. I. Doerr . . . . . . . . . . . . . . . . . . . . . . . . . . . 948,163 
Toy bank, J. F. Scbnaufe .. . . . . . . . . . . . . . . . . .  947,1198 
Toy vebicle, J. W. Arney . . . . . . . . • . . . . . . . . .  947,780 
Train order catcber, L. C. Scbweppe • • . • . • . .  947,999 
Train service cOllpllng, I. B. Turner . . . . . . . .  948,150 
Traveler bolde ,s, device fur loading, Cobb & 

Fleming . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  948,161 
Traveling case and bo.g', S. Grossman . . . . . . .  94�.170 
Trellis, metallic, J. F. Jaquet . . . . . . . . . . . . . .  947,912 
Truck and stand, comNned jack, H. N. Day 948,299 
TroJck, dumping or unpacking, W. V. Ellis . .  1141',043 
Trllck, locomotive, H. D. Taylor . . . . . . . . . . . . \).18,067 
Trucks, swivel plate for motor,. A. Christian-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '147,792 
Trunk, bat, O. Rangnow . . . . . . . • . . . . . . . . . . . .  947,938 

l'bIlnpqmUa�JjI!c�ic fl,'!�iiYl'-:;' Wg ���ed, tbe address of tbe Trunk, wardrobe, O. Rangnow . . . . . . . . . . . . . . 947,940 
Tumbling device; B. E. Sawyer . . . . . . . . . . . . 947,855 

HAIR GROWS wben our V acnum Cap is used a few minutes daUy. Sent on 60 days' free trial at our expense. 
N )  drul/:s or electrtcity. "tops falling bair. Cures 
dandruff. Postal brings \llu.trated booklet. Modem 
Vacuum Cap Co., fi56 BarclllY Block, Denver, Colo. . 

Turbine, steam, W. Kilmer . . . . . . . . . . . . . . . . . 948,176 
Type setting and casting macblne, H. Deg· 

ener . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 948.291 
Typewriter line lock mecbanlsm, M. B. Sar-

gent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 948,147 
Typewriting macbine, H. L. Wagner . . . . . . .  947,873 

Inquiry No. 9042.-Wanted tbe address of Farney Typewriting macbine, A. G. F. Kurowski .  . . 948,058 
Safety Razor Co. Typewriting macblne, A. C. Smltb . . . . . . . . . .  948,065 

Typewriting macblne, O. A. Martlni . . . . . . . . 948,145 SELENlm{ CELLS of novel design. Model S: Work Typewriting macblne, A. Obernolte . . . . . . . . . .  948,146 surf�ce !4 x �. Inc�. Heslstance 2OUOO obms; In ligbt : Umbrella frame, L. H. Carter . . . . . . . . . . . . . . 947.790 5000 obms. PrICe '2. W. S. Gnpenberl/:, V. Kajen 4' 1 Valve automatic sbut off M H Farley 948 135 Helsingfors, Flnnland. Valve: foul gas, O. F. G.,;,lm· . . . : . . . . . . .  : : : :  948:049 
Inquiry No. 9046.-Wanted, macbinery used for I Valve gea .. , engine, G. Horvatb . . . . . . . . . . . .  948,223 

the manufacture of all ktnds of fruit boxes. baskst8 ftnd Valve mechanism for water elevators, X. L. 
crate.. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 947,827 

L I STS OF M A N U FACTU R E RS. 

COMP LETE LISTS of manufacturers In all lines sup. 
plied at sbort notice at moderate rates. Small and 
special lists compiled to (,rder at various prices. Es. 
timates should be obtained in advancp.. Address 
Muun & Co., Inc., Li.t Department. Box 773. New York. 

Valve, rocker, S. N. Palms . . . . . . . . . . . . . . . 947,844 
Vaporl""r for medicines, A. G. Wblteborne-

Oole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 948.153 
Veblcle wbeel, H. E. Cberry . . . . . . . . . . . . . . .  948,042 
Vebicle wbeel, O. Scbott . . . . . . . . . . . . . . . . . . . 948,076 
Vending macblne, A. B. Jones . . . . . . . . . . . . .  948,226 
Ventilator. See Stovepipe ventilator. 
Vessel capping macbine, J. A. Hicks . . . . . . .  948,139 
Vessel. submarine. S. Lake . . . . . . . . . . . . . . . .  947,921 
Vise, Dh: & Van Cleave . . . . . . . . . . . . . . . . . . . . 94'<,883 

suIlntaqnleirfoYrNaosb' 0
9cO.4b9In'l

-n':Ym
anatcebdl'n' teO. 

buy rotary brusbes Vise, D. Kovacs . . . . . . . . . . . . . . . . . . . . . . . . . . . 9",1,919 
Ib • � Vote registering macbine, D. L. Newcomb . . 947,840 

ca�dtISTA O:e�{'(l�iI��b�: alrs� c��sU�����l��Fziiri�:r�rg 
Price U5.00. Address Munn & Co., hlC., Uot I>epart­
ment. Rox Ti'3, New \" orK. 

Voting macblne, D. L. Newcomb . . . . . . . . . . . . 947,839 
Wagon bolster, spring, J. L. & A. Hagel. . .  947,815 
Wagon brake, P. Dockens . . . • . . . . . . . . . . . . . .  948,090 
Wagon brake, C. W. Page . . . . . . . . . . . . . . . . . 948,246 
Wagon, dumping, E. E. Geeseman . . . . . . . . . . 948,092 

Inquiry No. 90;j3.-Wanted, address of firms wbo Wasbboller attacbment, W. F. Fessler . . . . . .  948.008 
Install plants to manufacture nitrog-en. Wasblng macbine, W. M. Kincaid . . . . . . . . . . 947,916 

Wasblng- macblne, J. Scbwartz . . . . . . . . . . . . . 948,255 
InquirY No. 9055,-Wanted. address of parties In_ Waste and overflow trap, E. W: N. Boosey . 947,786 

terested in- LOg Cleaning Machines. Waste plug mechanism for lavatories and 

a!J'���Yba��·.!�:i� ·iI:!t��e�g�':fi:,'i.�'i,"f. gJ jf��� 
nin� rod eqUipment, also weather vanes for Bame pur­
pose. 

Inquiry No. 905S.-Wanted, firms wbo make mao 
chinery used for pUlverizing soap-stone. 

Inqniry No. 9060.-Wanted to buy macblnery to 
manufacture seed corn racks. 

Inquiry No. 90·62.-Wanted to buy a plant for 
manufacturing muriatic acid 

Inquiry No. 90ti:i.-Wanted to buy a second band 
telepbone generator, 

Inquiry No. 90ti6.-Wanted complete outfit for 
export for making rice-flaKes and wheat-flakes. 

tbe like, J. Al1\ngbam . . . : . . . . . . . . . . . . .  948,033 
Watcb boldlng' case, W. E. Porter . . 947,936, 947,937 
Water closet, J. A. Barr . . . . . . . . . . . . . . . . . . . 947.782 
Water wbeel, submerged, W. B. Campbell . .  948,105 
Waves, apparatus for utilizing the move-

ment of tbe sea, A. Ravelli . . . . . . . . . . . .  947,846 
Weed destroyer, P. HaIl . . . . . . . . . . . . . . . . . . .  947,906 
Welgbing macbine, automatic, A. J. Ball . . . 947.986 · 
Well boring apparatus, A. A. SteeL . . . . . . . .  947.862 
Wbeel or roller, F. S. Morton . . . . . . . . . . . . . . 948,063 
Wbeel rim or felly tor pneumatic or solid 

tires, J. B. Bradsbaw . . . . . . . . . . . . . . . . . . 948:267 
Wbeel rim, supplemental, J. L. Hecbt. . . . . .  948.138 
Wrencb, I. J. Basken . . . . . . . . . . . . . . . . . . . . . .  948,035 
Zinc, manufacture of, O. Loiseau . . . . . . . . . . 947,831 

Inquiry No. 90ti".-Wanted the address of makers of
A

aJjri��e
t�nioy: �:e 

t�;re��i��flCl�!��n 
o:n

a�y
dr;:f��� of tbe Standard Folding Typewriter. In print issued since 1863, w\1l be furnlsbed from 

. Inquiry No. 9068.- Wanted to bUY macnlnery for tbis omce for 10 cents, provided tbe name and 
manufaclurinJl chewing gum, such as roning', cutting or number of the patent desired and the date be 
wrapping machinery. I given. Address Monn & Co., Inc., 361 Broadway, 
, lnqniry No. 9069.-For tbe address of firms mak- ! 

N"c�n����' patents maY now be obtained by tbe In. Ini! cbaln cloth, .ometblnl/: like ladies' purses are ventors for any of tbe inventions named in tbe fore­made of. I \\,olng list. For terms and furtber particulars 
Inquiry No. 90"0.-Wanted, manufacturers of address Munn & Co., Inc., 361 BroadwaT, New 

metal castings for art lamp shades. York. 

Home-Made 
Experimental , Apparatus 

In addItion to tbe following articles, tbe 
Soientill.o American Supplement bas publisbed 
innumera ble papers of immense practical value. 
of wbicb over 17,000 are listed In a carefully 
prepared catalogue, wbicb wiII be 'sent free of 
cbarge to any address. Copies of tbe Soientill.o 
American Supplement cost 10 cents eacb. 

lf there is any SCientific, mechanical, or en ... 
glneerlng subject on wblcb special Information 
Is desired, some papers wiII be tound In tbls 
catalogue, In wbicb It Is fully discussed by 
competent autborlty. 

./!. few Gl tb� many valuable articles on tbe 
making of experimental apparatus at bome are 
given In tbe following list: 

ELECTRIC LIGHTING FOR AMATEURS, 
Tbe article tells bow a small and simple ex· 

��r!�t'i��a��::rct!�t�:p�fe':n::t 
sle:51�P at bome. 

AN ELECTRIC CHIME AND ROW IT MAY 
BE CONSTRUCTED AT HOME, is described in 
Scientill.c Amerioan Supplement 1566, 

THE CONSTRUCTION OF AN ELECTRIC ' 
THERMOSTAT Is explained in Soientill.o Ameri· 
can Supplement 1566. 

HOW TO MAKE A 100-MILE WIRELESS 
TELEGRAPH OUTFIT Is told by A. Frederick 
Collins In Scientill.o American Supplement 1605. 

A SIMPLE TRANSFORMER FOR AMA· 
TEUR'S USE Is so plainly described In Soien­
till.c Amerioan Supplement 1572 tbat anyone can 
make it. 

A Va·H •• P. ALTERNATING CURRENT DY­
NAMO; Soientill.o Amerioan Supplement 1558. 

THE CONSTRUCTION OF A SIMPLE PHO­
TOGRAPHIC AND MICRO·P'ROTOGRAPHIC t!:;�!!Tj,,�p

l:m���Pl�74:xPlalned in Soientill.o 

A SIMPLE CAMERA-SHUTTER MADE OUT 
OF A PASTEBOARD BOX, PINS, AND A 
RUBBER BAND Is tbe subject of an article in 
Soientill.c Amerioan Supplement 1578. 

HOW TO MAKE AN AEROPLANE OR GLID· 
ING MACHINE Is explained In Soientill.o Ameri· 
can Supplement 1582, wltb working drawings. 

EXPERIMENTS WITH A LAMP CHIMNEY, 
In tbls article It Is shown bow a lamp cbimney 
may serve to indicate tbe pressure In tbe In· 
terior of a liquid; to explain tbe meaning of 
capillary ,elevation and depression ; to serve as a 
hydraulic tourniquet an aspirator, and intermit� 
tent sipbon; to demonstrate tbe ascent of liquids 
in exbaustive tubes; to iIIustrate tbe pbenomena 
of tbe bursting bladder and ot tbe expansive 
torce of gases. Scientill.o American Supplement 
1588. 

HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS­
UREMENTS is described In Soientlll.o American 
Supplement 1584. 

THE CONSTRUCTION OF AN INDEPEN· 
DENT INTERRUPTER. Clear diagrams giving 
actual dimensions are publisbed. Soientill.o 
American Supplement 1615, 

AN EASILY MADE HIGH FREQUENCY AP. 
PARATUS WHICH CAN BE USED TO OB­
TAIN EITHER D' ARSONV AL OR OUDIN CUR­
RENTS is described In Soientill.o Amerioan 
:uf�}!'t:.�':,t ::!�k I!d���::,'te �o���ev ;:I:I�f 

c��:: 
pint Leyden jars, and an Inductance coil, and all 
tbe apparatus required, most of wblcb can be 
made at bome. 

SIMPLE WIRl:LESS TELEGRAPH SYSTEMS 
are described In Scientill.o American Supple­
ments 1363 and 1381. 

THE LOCATION AND ERECTION OF A 100· 
MILE WIRELESS TELEGRAPH STATION Is 

r�e'lr�ren�fK�a!{':;'d
';ri:�b

s�:�le��Et °f62��agrams, 

. THE INSTALLATION AND ADJUSTMENT 
OF A 100·MILE WIRELESS TELEGRAPH OUT­
FIT, iIIustra ted witb diagrams, Scientill.c Ameri· 
oan Supplement 1623. 

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE, 
iIIustrated wltb diagrams, Soientill.o Amerioan 
Supplement 1624-

HOW TO MAKE A MAGIC LANTERN, Soien· 
till.o Amerioan Supplement 1546. 

THE CONSTRUCTION OF AN EDDY KITE, 
Scientill.o American Supplement 1555, 

THE DEMAGNETIZATION OF A W ATOH 18 
tborougbly described In Scientill.c American Sup. 
plement 1561. 

HOW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME is well explained, 
witb tbe belp of iIIustrations, In Scientill.o 
American Supplement 1573. 

THE MAKING OF A RHEOSTAT Is outlined 
In Scientill.c American Supplement 1594. 

Good artioles on SMALL WATER MOTORS 
Rre contained In Soientill.o Amerioan Supplement 
1494, 1049, and 1406. 

HOW AN ELECTRIC OVEN CAN BE MADE 
is explained In Scientill.c American Supplement 
1472. 

THE BUILDING OF A STORAGE BATTERY 
Is described In Soientill.o American Supplement 
1433. 

A SEWING-MACHiNE MOTOR OF SIMPLE 
DESIGN Is described In Solentill.o American Sup­
plement 1210. 

A WHEATSTONE BRIDGE, Soientill.c Ameri. 
can Supplement 1595. 

Good articles on INDUCTION COILS are con· 
talned in Soientill.o Amerioan Supplements 1514, 
1522, and 1527. Full details are given so tbat 
tbe coils can readily be made by anyone. 

HOW TO MAKE A TELEPHONE Is described 
In Scientill.o American Supplement 966, 

A MODEL STEAM ENGINE Is tborougbly de­
scribed In Scientill.c Americ.n Supplement, 1527. 

HOW TO MAKE A THERMOSTAT is es· 
plalned In Soientill.o Amerioan Supplements 1561, 
1563, and 1566. 

ANEROID BAROMETERS, Soientill.c Americaa 
'plements 1500 and, 1554. 

A WATER BATH, Scientill.o American Supp" 
ment 1464-

A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WORK CAN BE DONE forms tbe 
subject "f an article contained In Scientill.o 
American Supplement 1562. 

Eacb number of the Scientill.o American Sup. 
plement costs 10 cents by mall. 

Order from your newsdealer or from 
MUNN & CO., IDe., 361 Broadway, New York 

Please mention the SCIENTIFIC AMERICAN when writing to aduertuer. 

FEBRUARY 12, 1910. 

(Concluded from page 153.) 
tions and oppositions. The relative posi­
tions of the earth, the planet, and the 
sun, at conjunction or opposition, may 
be tested by a straightedge; or the date 
of a conjunction or opposition may be 
ascertained by this means. It should be 
noted that these dates are usually some· 
where between those which are given in 
the plot and between Greenwich noon of 
one day and the next. 

Neptune 
Uranus 

I 
Saturn . . .  
Jupiter . . . 
Mars . . . .  

I Venus 
! Venus • . . . 

Mercury 
Mercury 
Mercury 
Mercury 
Mercury 
Mercury 

TABLE. 
Greenwich Time. 

Opposition. Conjunction. 
Jan. 8.58 
Jul. 16.17 
Oct. 26.87 
Mar. 30.75 
. . . . . . . . . . 
. . . . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . . 
. . . . . . . . . .  
. . . . . . . . . . 
. . . . . . . . . .  
. . . . . . . . . .  
. . . . . . . . . . 

Jul. 
Jan. 
Apr. 
Oct. 
Sept. 
Feb. 
Nov; 
Jan. 
May 
Sept . 
Apr. 
Jul. 
Nov. 

.,.�. 

11.79 
11.71 
16.62 
18.71 
27.21 
12.00 (inf. ) 
26.04 (sup. ) 
25.87 (inf. ) 
25.21 (inf. ) 
25.83 (inf. ) 

5.46 (sup.) 
19.17 (sup.) 
12.08 (sup. ) 

THE DESIGN FOR THE NEW QUEBEC 

BRIDGE. 

(Concluded from page 148.) 
low height of 290 feet llecessarily in­
creases the weight of a cantilever, and if 
used for the towers of a suspension bridge 
would result in a fiat, catenary, requiring 
unusually heavy and expensive cables and 
anchorages. The great height of the tow­
ers and trusses in the Forth Bridge has 
an important bearing upon its rigidity 
under fast trains. 

The effect of low height and narrow 
width in raising the weights is shown in 
the fact that the amount of steel to be 
put ' into the Quebec Bridge in a length 
of 2,800 feet is estimated at over 66,000 
tOllS. The total amount of steel in the 
Forth Bridge in a length of 5,300 feet is 
53,000 tons. In other words, the narrow 
Quebec structure would require the en· 
ormous average amount of 24 tons of 
steel (about half of which moreover is 
nickel steel ) per linea1 foot, whereas the 
wide and rigid Forth Bridge required an 
average of only 10 tons of carbon steel 
per lineal foot. It is true that the train 
loads assumed for the Quebec Bridge are 
about three times as heavy; but it is well 
understood that the weight of steel in any 
bridge of great span does not increase in 
anything like the same proportion as the 
live load. 

• • • 

NEW OVERHEAD ELECTRICAL CONSTRUC· 

TION ON THE NEW HAVEN RAILROAD. 

(Continued from page 140. ) 
building, through the Westinghouse Com· 
pany, an experimental freight locomotive, 
preparatory to operating its whole serv­
ice, freight and passenger, from New 
York to New Haven, a distance of be­
tween seventy and eighty miles, entirely 
by electric power. 

At th� time of its construction the 
present twenty-three miles of electrified 
lille betweell Woodlawn and Glendale, 
two miles beyolld Stamford, was one of 
the most courageous and costly experi­
mental works ever undertaken in the 
broad field of electricity. The . story of 
the unparalieled difficulties with which 
the company had to contend in develop­
ing the system to its present perfection, 
and at the same 'time keeping in opera­
tion one of the busiest four-track rail­
roads in the world, has been told from 
time to time and in considerable detail 
in these columns. To-day this electric 
zone is running with the regularity of a 
watch, as may be judged from the fact 
that the delays through breakdown of 
the electrical locomotives are shown by 
the statistics of operation to be 100 per 
cent less than were the delays under oper­
ation by steam locomotives. 

The experience gained during the past 
two or three years has revealed to the 
engineers some features in which the elec­
tric plant is capable of improvement. Par­
ticularly is this true of the overhead 

(Concluded on page 155. ) 


