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MORNING AND EVENING STARS FOR 1910

BY PROF. FREDERIC R. HONEY. TRINITY COLLEGE

The popular expression “morning and evening stars,”
while signifying those planets which at different
periods illuminate our skies, th: 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 posi-
tions of the stars should be located
by right ascensions and declinations,
which are given in the Nautical Al-
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
earth may therefore be regarded as
the center of the celestial sphere, around which the
stars 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 days. puring this period the
earth makes 36614 rotations on 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: March 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 ot 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,

"

SAGITTARIUS

and the dotted line that part which is below the eclip-
tic.
are respectively the points where the planet passes
from the space below to that above, and from the 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 N and N’, the line of nodes,
is the intersection of the plane of the planet’s orbit
with that of tne 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 représent 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 be
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 (92.9 million
miles) is diminished by-a little over one and one-half
million miles at perihelion in January; and increased

The ascending and descending nodes N and N*°

S
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by the same distance at aphelion in July. The center
of the orbit is at @. (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 36514 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-
tember Tth, is equal to the 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
planet’s velocity. Mercury’s revolution around the sun
is accomplished in very 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 pla'net’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 141.5 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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Lighbt sensitive layer carriers and film struc-

ture therefor, device for esxposing, J.

LI SRR - , JEPRIREPIRIE | o 0 0 SO0
Lime and gas, manufacture -of, G. G. Floyd
Line casting machine, B. F. Mercer.......
Line supporter, H. W. Wells .............
Linoleum, manufacture of, W. D. & D. L.

SO e 0 0 0 0 0.0 0g.0 0 o ST o o PR RITRSRA
Liquid cooler; E. Russell ..........

Liguid fuel burner; F. C. Richardson..
Liquid treating apimmtus, K. W. Bar
Loading apparatus, R. C. Gilse
Lock, J. W. H. Taylor
lock, A. Reinlkka
Lock, J. Junkune -
Locks, stop-work mechanism.
Berry . .
Locometive, electric, W. E. Woodard.
Locomotive engine, H. D. Taylor.....
Locomotive exhaust pipe, J. Player ..
Loom shuttle, cotton, V. Leveque......:«-
Loom take-up mechanism, A. E. Rhoades. .
Lubricating, axle boses and the like, means
for, Smit
Lubricating device, B. Hutton
Lubricator. See Force feed lubricator.
Lumber, sidins, G. V. Cesiger ............
Mail bag deliVerer, M. N. George..........
Mail bags and siwmilar articles, closure for,
A. Torwel
Mail delivery chute, J. & H. I'age ....
Mail handling device, J. II. Buchanan

Muailing recebtacles, card attachment
4. . Bingbham ... .cciiiiieieiie. -
Manifolding devices, carbon holder for, .
I Ve EAl Ll ot ol srers ele ole s[olsle < o/ slele s le ole
Massager, A. R. Campbell .....

Matcbh macbine, Tatum & Parker.
Match safe, J. S. A. Nicholson ..
Measuring and weighing machine, grain, C.

D. Cromley .c.c.ceiieieccaccancancacas
Measuring machine, grain, C. D. Cromley.
Merry-go-round, J. S. Tuttle .............
Metal frame screen, 8. W. dMcGrath........
Metal manufacture, espanded, N. E. Clark.
Metallic  silicids, manufacture of, G

S P K e 58 60 AB B 000800000 A60G0006080000

Meterlng panel board, J. J. Agutter
Milk can, L. R. Steel
Milk can, glass lined, L. R. Steel....
Mill spindle, grinding, A. M. Tull
Mirrors, pictures, or other small

objects,
means for supporting, C. B. Moore.... o

Miter box, W. Dotter
Moistening device, P.
Molding bux, A. Schrag ..........
Molding fask drag, W. Iawcett !
Mop and hardwuod Heor device, combination,

1. T. Baskin
hlotil\:e power producing machinery, C. Tel-

ier

Musi&?ulr instrument, mechanical, R. Froms-
O e’ 5 o ST o RIOEOE. 0 o Ot
Mutoscope, A. S. Ferguson

Needle case, J. S. Gardner
Nickel and copper

recovering, A.
Nozzle, exhaust, J. Player.
Nozzle for steam boilers,
Nut cracker, 8. C. Peckham
Nut lock, A. A. DBrown

0il Lurning system, H Duke

0il switeh, II. L. Smith ..................
Organs, electric coupler actlon for, J. O.

Funkbouser ....... ‘ <le ole/s|sSEEEE]e > o
Packing, rod, P. Dorsey ...........
P'adlock, combination, L. L. Kellogg
Padlock, combination, L. Rosen ..........
Paper and other substances,

treatment of, H. C. MlItchell
Pencil bolder, J. G. Watanabe...
Pencil, mechanical, G. Arends
Pencil protector and sbharpener, combination,

T. Goodair
Percolator, coffee,
Photographer’s chair, C
Photographic tray, W.
Photography, color, F. L. Dyer..
Piano shield, M. J. Bean
P'ipe joint packing machine, C. E. Miller..
Pipe machine, R. Burlingame
Pipe threading machine, Walter & Troup..

P. Edtbauer
E. Herman..

Planter, corn, J. C. Coleman....... 947,799,
P’lanter, corn, J. N. Stout ....cccevveenns
P’lanter. cotton, J. Clark........

Plow attacbment, S. B. Evans
Plow, wheeled, W. L. Paul
I'lue  attaching, J. C. Dallam
Plug, socket, and switch, combined electric

connecting, W. . Buckton ,
Pocket knife, I. Kinney
Post hole digger, E. Sutberland
Pot handle, pivotal, P. Rotondo .

I'owder box, W. IH. I’erkins ....
I’owder ejector, Kline & Long
Presser foot. A. Botter’ ... oLl

l'rinltling machine, ticket. Stenhouse & East-
am
Printing press, web, F. M. Turck .
I’'rojectile. aerlal, R. Lebmann ..

PI’runing implement, C. I. Libby
I'ulley. split, W. H. Stockham
I'ump, J. B. Garber
Pump, W. II. Heard

I'ump, centrifugal, F. “
I'ump coupling, B. F.
Pump, multistage centrifugal, A. Giesler...

Tump, 1'0tu1'y mercury vacuum, H. A. Fleuss S

Pump, lark
Pumps, counterbalance for water, W. IKoeth
Pumps. valve cage and valve for, J. B.
GATDEr. ... covccuuoncasatinaasasannnn
Pumping apparatus, F. S. Ilebden .
P'yrotechnical button, A. Jedel
Quoin, . Talbot
Rack. See Display rack.
Radiator, W. Wilkinsen
Rail joint, F. W. Krueger .
Rail joint, A. A. Lind.... ............
Rail joint, J. K. & B. W. D. Gorrell.
Rail joint, A. C. Jenrlch
Rail laying apparatus, J. Relnehr
Railway spike. J. Dellwo
Railway switches, combined signal and lock
for, T. B. Ashford
Railway switches, trap doors, etc., trip de-
vice for operating. F. M. Evans.......
Railway tie, J. S. Miller
Railway tie and rail
O’ Donnell
Rake. See Ilay rake.
Razor and stropper, combined, F. H. Arnold
Reamer, Crowley .......ccoicviennn.
Reamer, expansion, W. C. Meyer..
Reclining chair. J. E. Trimble..... 5
Reflector. C. M. Fluke ............. B6a000
Refrigerating apparatus. II. G. Scherer...
Reglsters. border for side wall, J. Flood...
Rein hutton, E. G. Jegge
Rein holder, A. Crossan
Renderlng tank and press,
. Stadler
Ring gage, G. G. Worstall .....
Riveting tool, J. C. Woberman
Rocket, floating and luminous line carrying,
FI. E. A. Guerard
Roofing, ready made,
Rosette, fuseless. H. C. Wirt ........
Rotary engine. W. G. Sheppard
Rudder for controlling the various move-

fastening means, J.

steam, C.

ments of screw-propelled vessels and
means for operating same, J. P.
) L[ [N , ORISR A AN
Saddle, harness. W. C. Trask .
Saggar. W. W. DBabington ..........

Sand blast machine, C. A. Dreisbach .
Sash lock. window, T. C. Staley
Sash weight, C. A. Horner
Saw and handle for the same, J. Ullrich..
Saw, hevel, and square, combined, Larson &

Hessel]l Lol S e e elels elelele
Saw machine, drag, R. J. McGhee.
Saw swage, A. E. White..........
Seraper, wheeled, J. P. Robbins
Screw threads upon screws, machine for

cutting. W. Avery
Sealing and stamping envelops, machine for,
F. 0. Madsen

| 948,201

948, 154
948,006
048,021
047,830
048,024

048,283
048,224

948,160
048,217

048,052

. 947,843

948,087
946,202
948,211

1T 948,005
. 048,027

048,017
048,280

T 948,190
956

947,867
947,908

047,701

. 948,019

. 948,118

918,124
947,812

.. 948,108
.. 947,909
.. 947,942
. 047,965

947,784
947,837
948,104
948,102
947,800
948,260
917.884
948,210

.. 9481247

947,987
918,041

.. 947,823
L. 947,952
.. 948187
L. 947,934
. 948,057

948,100
948,079

.. 948,201
.. 948,177
. 948,231

048,227
948. 169

.. 9148.278
. 948,225

948,000
948.083

.. 947,825
.. 918,015
.. 948,069
.. 918,097
. 948,023

947,887
918,266

047.896
948,236

948,242

048.034
048,269

.. 947.926
. 948,020

948.216
948,101
947,809
947.992
948,162

948.258

. 947.879

948,265
917,904

.. 948116
. 947,878

947.833
.. 948,081
.. 947.880
.. 948.270

. 947,950

948,171
948,151

948. 059

.. 947,928
. 948.197

947,944
948,200
948,179

Polar Water Stills

ALL CAPACITIES

For colleges, clubs,
hotels, hospitals,
laboratories, fac-
tories, bottlers, or
the home; wher-
ever a chemically
pure, palatable
water 1s  essential
or desired.
Automatic,
economical
and depend-
able appara-
tus.
Cities of 5,000
population and
over will sup-
E\?d a Distilled
ater Busi-
ness. Invest-
ment small.
Profits larsge.
Seasonall year.
Investigate.
Send for Booklet.

POLAR ICE MACHINE CO.
83 E. Jackson Boulevard
CHICAGO

= \
EXTERNAL ILB
ol ATS
REVOVES - § REVERSES ) INSTANTANEOUSLY
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The Simplest,Mosi Reliable,Most Compact and the

'] Smallest Perfect Marine Reverse Bear ever offered
B No outside moving parts to throw the oil or grense,
fear skirts, bruise the Lm.}:la or

ang-

EH[HO) Agents
wanted. Detroit Engine Works
80 Baaofait Ave., Detroit, Mich.

“POROX”

Storage Batteries

The best for ignition and ligbt.
No Joss of current. Absolutely
reliable, Transparent {ms are used
forall batteries. 6 volt, 6) ampere
bour batiery. Price %27.00.

Send for catalogue

ALBERT MULLER
145 West49th Street, New York

PARIS
GARTERS

TRADE MA REGISTERED

For Every Clime
and all the Time
s = N e
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KARIS GARTERS

e

Be sure you get this Box

At your dealers, 25c., 50c. and 31 (%) per 1o

| A STEIN & CO, 514 Center Avenue, Chicago

NO METAL
CAN TOUCH YOU

MEASURING BAR CLAMPS

One inch square inside, used with two wooden bars
1in. x%in. of any desired length. Clamps and bars
thus combined are wmost con-
venient to carpenters as ad-
justablemeasuring rods. Also
for extension beams for our
£ No. 59 Trammels. Nickel

g plated. Price per pair SUc.
Send for 232 page catalog No. 18-B.
THE L. 8. STARRETT 0., Athol, Mass., T. 8. A.

. FOR
Private Power
AND

Light Plants

Send for Sample Copy

' 45 W. 34th Street
New York City
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THERE HAS RECENTLY BEEN ISSUED A SEQUEL TO THIS BOOK ENTITLED

The Scientific American Boy at Schoel

320 Pages.

charge,

Machine;

Sled; Magic;
Fountain.

12mo.

The Scientific American Boy
By A. RUSSELL BOND

has just been reported as one of the books at present most in demand at

The New York Public Library, Circulation Department

HIS is a story of outdoor boy life, suggesting a

large number of diversions which, aside from

affording entertainment, will stimulate in boys
the creative spirit.
instructions are given for building the various articles.
The needs of the boy camper are supplied by the direc-
tions for making tramping outfits, sleeping bags and
tents, also such other shelters as tree houses, straw
huts, log cabins and caves.
clude instructions for making six kinds of skate sails
and eight kinds of snowshoes and skis, besides ice
scooters,
Swedish contrivance called a ‘‘renwolf.”
more instructive subjects covered are surveying, wig-
wagging, heliographing and bridge-building, in which
six different kinds of bridges, including a simple canti-
lever bridge, are described%

340 Illustrations.

By A. RUSSELL BOND

T takes up the story of ** Bill"" and several of his companions

at boarding school.

Society, whose object is to emulate the resourcefulness of the

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.
Chief Engineer, dams, bridges, and canal-locks are constructed.
The Chief Admiraland 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
Following is a list of the chapters:

Initiation; Building a Dam; The Skiff; The Lake House ;
A Midnight Surprise: The Modern Order of Ancient En,
A “ Pedal Paddle-Boat "; Surveying; Soundin
nalling Systems; The Howe Truss Bridge;
The Canal Lock;
Camping Ideas;
and Clepsydras ; The Fish-Tail Boat ; Kite Photography ; Wa ter-
Kites and Current Sailing; The Wooden Canoe; The Bicycle
The Sailboat; Water Sports;

338 Pages. 314 Illustrations.

The object of these books is to instruct boys how to build various devices
and apparatus, particularly for outdoor use.
the scope of the average boy and the instructions are jnterwoven in a story
which makes the books interesting as well as instructive.

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

In each instance complete practical

The winter diversions in-

sledges, toboggans and a peculiar
Among the

Price $2.00 postpaid

They form a mysterious Egyptian

Under the directions of the

1Einet‘.'r‘s H
the Lake; Sig-
he Seismograph ;
Hunting with a Camera; The Gliding
The Haunted House; Sun Dials

and A Geyser

Price $2.00 postpaid

The constructions are fully within

(Conciuded from page 152.)
inflammation. This explains the thin veil
of smoke now seen when our guns are
fired.

MORNING AND EVERING STARS FOR 1910.
(Continued from page 1)6.)

ity in its orbit is 6 miles a second, and

the period is 29.46 years. Saturn’s 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 intervals 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 illus-
trates Kepler’'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 THE 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 atconjunction if the sun were out
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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Advertising in this column is 75 cents a line. No less
than four nor more than 10 lines accepted. Count
seven words to the line. All orders must he accom-
panied hy a remittance. Further information sent on
request.

READ THIS COLUMN CAREFULLY,—You will find
inquiries for certain classes of articles numhered in
consecutive order. 1f yon manufacture these Zoods
write us at once and we will send you the name and
address cf the party desiring the information. There
i8 no charge for this service. In every case it is
necessary to give the number of the inquiry.

‘Where manufacturers do not respond promptly the

inquiry may be repeatea.
q MUNN & CO. Inc.

BUSINESS OPPORTUNITIES

WE ARE WELL "iQUIPPED to manut. some patent-
ed article—electrical and woodworking on royalty or
otber satisfactory basie. Will entertain expiloiting.
Chase Electric Co,. Wash. & Franklin 8ts., Chicago, Ill.

Inguiry No. S918.—For manufacturers of “Wydt’s
Electro-Catalytic Sparking Plug.

FREE FACTORY SITES at Ooltewah, neat Chatta-
nooga. Good railway facilities, low freights. Steam
coal costs $2 ton at. Onltewah. No spow last winter,
Board of Trade, Ooltewah, Tenn.

Inguiry No. 8987.—Wanted, the manufacturers of
et ?’an ngkle Woods & Sons, and tbe Weber power
meters.

FOR SALE.

FOR SALE. En% ne lathe, swings 9% in., takes 25 in.
between centerse. Coroplete with_full set cbauge gears
to cut all size threads. 3 to 40in. Price only $43.50. Ad-
dress L. F. Grammes & Sons, Allentown, Pa.

Inquiry No. 9014.—Ffor manufacturers of ma-
chinery, supplies, etc., to equip a small piant for the
manufacture of iridinm-tipped gold nib making for
fountain pecs.

FOR SALE or on royalty. Patent No. 931,052. Flusb
Door Hangers, runtedYAu ust 17, 1909, Fall particulars
onrequest. AddressGeo. Fristad, Kenmare, N. D.

Ingniry No. 9016.—Wanted, machinerynecessnry
for an installatien of a plant for refizing salt hy a
modifiaction of the Bessemer process.

PATENTS FOR SALE.

FOR SALE.—One-balf interestin comhination cotton
chopper and cultivator; adjustable. Reproductions
53 ined trom Patent Office. No. 947,638,1ssued January

5, 1?)10. to R. L. Hartsell, Smiths Ford, N. C.

Ingniry Neo. 90°23.—Wanted, to buy silk machines
from re-reeling, twisting, doubling, to the final process
of making it into clotbes.

TYPEWRITERS.

REAL REMINGTON. $1875.—One macbine only in
new localities to secure desirable agent. Special agents
nces supplied on all makes of tﬁpewnters. 3 rihbons
% Standard Typewriter Exchange, Park Row,
ew York.

Ingniry No. 9029. — Wanted, catalogues and all
information on machinery for hraiding straw in manu-
facturing straw hats.

WANTED.

I WANT AN ARTICLE that can beputon the market
experimentally witb a moderate capital, widely saleable
by mail and ot moderate price. If successful, can furn-
igh all capital necessary. Send full description; sample
if posswle. estimate of cost to manufacture ; 3] posilble
market, etc. For further particulars address P. O. Box
216, Montelair,N. J.

Inauniry Ne.

gb.—Want.ed the address of the
manufacturers of ‘*

cle Ball Bearing Suspenders.”

MISCELLANEOUS.

PUBLIC LAND IN OREGON.—Write for free book-
let * Millions of Acres Publi¢c T.and Given Away in
Oregon. When, how, where.” Douglas County Abe
stract Co.. Roseburg, Ore.

Inq #ry No. 903S,—Wanted, the address of the
[N bip mn Electrlc Puritying Co.

HAIR GROWS when our Vacuum Cap is used a few
minutes daily. Sent on 60 da.ys’ freetrialat our expense.
N) drugs or electricity. ops falling bair. Cures
dandrufl. Postal brings illustrated booklet. Modern
Vacuum Cap Co., 556 Barclay Block, Denver, Colo.

Inquiry No. 9042.—Wanted tbe addressof Farney
Safety Razor Co.

SELENIUM CELLS of novel desi
surtace ¥4 x I inch. Kesistance
6000 ohms. Price $2. W. 8.
Helsingfors, Finnland.

Immh'; No. 9046.—-Wanted, machinery used for
thetmmm acture of all kinds of fruit boxes, baskets and
crates.

n. Model 5: Work
ohms; in light
Gnipenberg, V. Kajen 4,

LISTS OF MANUFACTURERS.

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

niry No, 9049.—Wanted, m buy rotary hrushes

suit le for a shoe shining machine.

A LIST OF 1,500 immng and consulti ng engineerson
cards. A very valuable list for circularizing. cte.
Price $15.00. Address ‘\dunu & Co., Inc, List Depart-
ment. Box Ti3, New \ ork.

In 1!1 ry No. 9053.—Wanted, address of firms who
instail plants to manufacture nitrogen

Ingquiryv No. 9055.—Wanted, address of partiesin.
terested in Log Cleaning Machines.

ul:nl‘y No. 9057.-For manufacturers of ¢lass
ina balls, used as fixtures or ornaments on light-
nlng rod equipment, also weather vanes for same pura
pose.

Inauiry No. 9058.—Wanted, irms wbo make ma.
chinery used for puiverizing soap-stone.

Ingniry No. 9060.—Wanted to huy machinery to
manufacture seed corn racks.

Inquiry No. 9062.—Wanted to buy a plant for
manufacturing muriatic acid.

Inquiry No. 9065.—Wanted tobuy a second hand
telepbone generator,

Ingquiry No. 9066.—Wanted complete outfit for
export for making rice-flages and wheat-flakes.

Inquiry No. 9067 .—Wanted the address of makers
of tbe Standard Folding Typewriter.

Inquiry No. 9068.— Wanted to buy macninery for
manufacturing chewing gum, such as rojling, cutung or
wrapping machinery.

(nquiry No. 9069.—For the address of firms mak-
lngc1 chsrtin cloth, something like ladies’ purses are
made of.

nquiry No. 9070.—Wanted, manufacturers of
metal castings for art Jamp shades.

Inquiry No. 9071.—Wanted, the address of par-
tieg making moulds for large concrete vases for flower
pots.

Inguiry No. 9072.-Wanted, machinery for mak-
ing fine chains, such as used by Jewelers, etc.

Inquiry Neo. 90%3.—Wanted, machine
facture cocoanut oil; also the crude matertal.

Inquiry No. 9074.—Wanted, to huy old model lo-
comotives or steamboats, such as were exhibited with
nickel.in.tbe.slot attachmentsin ferry-houses, etc.

to manu-

F. C

Seed linter and condenser,
GammoNS «....vveecvereraenane
'Sewer cleaning device, M. Harbeck

cottou,

Shafts for vehicles, shifting, W. A. Kitchen

Shaking screen, C. W. Honabach ......... 48,222
Sharpener for scraper hlades, J. F. Webher. 947,875
Sharpener, knife and scissors, M. E. Ingram 948,173
Shargening device, Engelbard & Reinig... 948,134
Sheaf carrier attachment, C. M. Hanna.... 948,013
Sheet metal hox, Wootten & Richardson... 948,122
Shield. J. A. D’Andelet .................. 948,107
Shippiug case or box, T. T. Copeland....... 947,886
Shirt, comhined athletic. W. T. Anderson.. 948,199

Shock and bay loader, J. Cocking.......... 9

Shoe tree, external, H. Stome.............. 947,951
Shoes, sandals, and the like, making, A. B.

Bastwood .......cciiiiriiiieiiiiiannan 948,300
Sight feed lubricator, down drop, F. W.

10 LI S B8 OB 0 b0 e 0000 6000300000 948,301
.Skiving machlne, F. L. Alley.-..eueeeeuess 948,032
i Skiving machine, pressure roll for, F. L.

N SR BaE 6 OB 000 BE B0 Co0n0aEa0 a0 948,031
Sled and propelling apparatus, A. J. Offord. 948,018
Sleeve for garments, S. K: 948,142
Smelting furnace, J. S. . 948,098
Snap switeh, H. P. Ball 947,881
Socketed members, securing means for, A.

. Cochran ...........cciecivnncnncens 948,294
Soil antitoxin, making, L. R. Coates........ 947,797
Soldering the end seams of cans, means for,

W. J. Phelps.....cooveseninnnnancaeass 947,935
Sound reproducing machine record, D. H.

Haywood ........cvvuieernnnnnncaanaans 948,137
Spectacle cases, etc., safety clamp for, J.

Trulove ....oeecioececsccccascsnnes 948,287
Speed mechanism, variahle, H. W. Schatz... 948,025
Speed transmission mechanism, variahle, H.

e GEEr ....ivevtosniacnacassnancasonss 948,091
Speedometer, J. H. Bullard................. 947,788
Spindle. See Mill spindle.

Spool or reel for tape or the like, B. J.
RileY .o.vecceccccroranceaananasanannas 947,997

Springless lock, P. J. O’Brien
Steam and vacuum trap, C. D Tillison.
Steam trap, L. M. Cooper..............

Steel, J. W. Evans.......cceeeeeceneaeans 9
Stoker, locomotive automatic, S. D. Griffin. 948,220
Stone saw, Hanson........... 947,969, 947,989

Stove, F. E. Lesley............
Stove, charcoal, A. W. Stickle
Stove or cahinet cooking, C. B Adams
Stovepipe ventilator L. E. Hal

Strainer, J. M. Mulheir .................... g
Street cleaning machine, J. W. Dougherty. 948,164
Strength testing machine, W. H. Jobnson.. 948,140
Surfacing roll, A. Bevan.......... 58800000 948,157
Sweeping machine, J. Cable.. 947,963
Switch throw, H. M. Cheek.. 948,206
Tahle, J. Wallin............... 947,982
Talking machine, J. B. Brownin ........ 48,040
Tank attachment, storage and refrigerating,

W. Griesser .............cceeevvennnnnn 48,219
Tantalum, purifying, E. Weintrauh......... 947,983
Telel%raph trolley, and like pole, metal, J.

............................ 948,088
Telegra hy. directed wireless, Bellini &

? .................................. 48,086
Telegraphy, wireless, R. A. Fessenden. 948,068
Telephone transmitter, E. T. Evans.. 947,966
Telescope hinocular, A. Konig....... 947,971
Thresher, pea, E. O. Blackwell ......... 5 8,13
Threshing machine concave, W. L. Hay.... 948,277
Tije. See Railway_tie.

Tie plate, B. H. Bell...................... 948,127
aile coating machine, F. E. Goldsmith,

948,011, 948,012
Tire armor, C. H. Maddox.......cceovvuenns 947,834
Tire for vehicles, pneumatic, C. E. Titus... 948,193

Tire shoes, making, Seiherling & State
Tire, spring, R Lackner.............
Tohacco stripping machine. C. F. Hall.

Tool, compound, J. H. Nantz.......... 948,240
Tool, pneumatic, W. H. Soley.. 947,861
Toy, A. I. Doerr............. 948,163
Toy bank, J. F. Schnaufer. 947,998
Toy vehicle, J. W. Arney........... 947,780
Train order catcher, L. C. Schweppe. 947,999
Train service coupling, I. B. Turner........ 48,1

Traveler holders, device for loading, Cobbh &

FACMING, ... . e ele aieie o o Slehllhegols e oo e o lole
Traveling case and bsg, S. Grossman. oo
Trellis, metallic, J. F. Jaquet.............. 9

Truck and stand, combtined jack,
Truck, dumping or unpacking, W. V.

Traek, locomotive, H. D. Taylor............ 948,067
Trucks, swivel plate for motor, A. Christian-

) 55605000060 0000000000600000000000000 947,792
Trunk, hat, O. Rangnow....... .. 947,938
Trunk, wardrobe, O. Rangnow. .. 947,940
Tumhling device, B. E. awyer .. 947,855
Turhine, steamr, W. Kilmer................. 948,176
Type setting and casting machine, H. Deg-

................................... 948,291
Typewriter line lock mechanism, M. B. Sar-

T S N e PR o P o 15 948,147
Typewriting machine, H L. Wagner. 947,873
Typewriting machine, A. G. F. Kurowskl 948.058
Typewriting machine, A. C. Smith.......... i

Typewriting machine, O. A. Martini.
Typewriting machine, A. Ohernolte.
! Umbrella frame, L. H. Carter.............. 9.

Valve, automatic shut off. M. H. Farley..

Valve, foul gas, O. F. Greim............... . 948049
Valve gear, engine, G. Horvath............ 948,223
Valve mechanism for water elevators, J. L.

I R ) 0 on00n 00000000 0000605300000000000 947,827
Valve, rocker, S. N. Palms............... 947,844
Vaporizer for medicines, A. G. Whitehorne-

Colel BV UHH. R e 948,153
Vehicle wheel, H. E. Cherry. ... 948,042
Vehicle wheel, O. Schott...... ... 948,076
Vending machine, A. B. Jones............. 948,226
Ventilator. See Stovepipe ventilator.

Vessel capping machine, J. A. Hicks....... 948,139
Vessel. submarine, S. L: ... 947,921
Vise, Dix & Van Cleave.... ... 947,883
Vise, D. KOVACS. vt rruirrrnmnnseeuiannnss 947,919
Vote registering machine, D. L. Newcomh.. 947,840
Voting machine, D. L. Newcombh............ 947,839
Wagon holster, spring, J. L. & A. Hagel. .. 947,815
Wagon hrake, P. DockenS........cocevuvuns 948,090
Wagon brake, C. W. Page......... .. 948,246
Wagon, dumping, E. E. Geeseman ..... ... 948,092
Washhoiler attachment, W. F. Fessler...... 948.008
Washing machine, W. M. Kincaid.......... 947,916
Washing machine, J. Schwsartz............. 948,255

Waste and overflow trap, E. W. N. Boosey. 947,786
Waste plug mechanism for lavatories and

the like, J. Allingham... ............. 948,033
Watch holding' case, W. E. Porter..947,936, 947, '937
Water closet, J. A. 947,782

Zinc,

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

! Canadian patents may now he ohtained hy the in-
ventors for any of the inventions named in the fore-
|going list. For terms and further particulars
;dlll’rkess Munn & Co., Inc., 361 Broadway, New

Water wheel, submerged, W. B. Campbell.. 948,105
Waves, apparatus for utilizing the move-
ment of the sea, A. Ravelli............ 947,846
Weed destroyer, P. Hall................... 47,906
Weighing machine, automatice, A. J Ball... 947.986-
Well boring apparatus, A. A. Steel......... 47.862
Wheel or roller, F. S. Morton.............. 948,063
Wheel rim_or telly for pneumatic or solid
tires, J. B. Bradshaw.................. 948267
‘Wheel rim, supplemental, J. L. Hecht...... 948,138
Wrench, I. J. Basken...........ccc... ... 948,035
manufacture of, O. Loiseau.......... 947,831

Home-Made
Experimental. Apparatus

In addition to the following articles, the
Scientific American Supplement has published
innumerahle papers of immense practical value.
of which over 17,000 are listed in a carefully
prepared catalogue, which will he sent free of
charge to any address. Copies of the Scientific
American Supplement cost 10 cents each.

If there is any scientific, mechanical, or en-
gineering subject om which special information
is desired, some papers will he found in this
catalogue, in which it 18 fully discussed hy
competent authority.

" A few of the many valuahle articles on the
making of experimental apparatus at home are
given in the following list:

ELECTRIC LIGHTING FOR AMATEURS,
The article tells how a small and simple ex-
gerimental installation can be set up at home.
cientific American Supplement 1551.

AN ELECTRIC CHIME AND HOW IT MAY
BE CONSTRUCTED AT HOME, is described in
Scientific American Supplement 1566,

THE CONSTRUCTION OF AN ELECTRIC'
THERMOSTAT is explained in Scientific Ameri-
can Supplement 1566.

HOW_ TO MAKE A 100-MILE WIRELESS
TELEGRAPH OUTFIT is told hy A. Frederick
Collins in Scientific American Supplement 1605.

A SIMPLE TRANSFORMER FOR AMA-
TEUR’S USE is so plainly described in Scien-
ﬁﬂi Aﬁericnn Supplement 1572 tbat anyone can
make .

A 1.H..-P. ALTERNATING CURRENT DY-
NAMO. Scientific American Supplement 1558.

THE CONSTRUCTION OF A SIMPLE PHO-
TOGRAPHIC MICRO-PHOTOGRAPHIC
APPARATUS is mmpl explained in Scientific
American Supplement 1574.

A SIMPLE CAMERA-SHUTTER MADE OUT
OF A PASTEBOARD BOX, PINS, AND A
RUBBER BAND is the suhject of an article in
Scientific American Supplement 1578.

OW TO MAKE AN AEROPLANE OR GLID-
ING— MACHINE is explained in Scientific Ameri-
can Supplement 1582, with working drawings.

EXPERIMENTS WITH A LAMP CHIMNEY,
In this article it is shown how a lamp chimney
may serve to indicate the pressure in the in-
terior of a liquid; to explain the meaning of
capillary elevation and depression; to serve as a
hydraulic tournique, an aspirator, and intermit-
tent siphon; to demonstrate the ascent of liquids
in exbaustive tuhes; to illustrate the phenomena
of the hursting bladder and of the expansive
li%xé%e of gases. Scientific American Supplement

HOW A TANGENT GALVANOMETER CAN
BE USED FOR MAKING ELECTRICAL MEAS-
UREMENTS is descrihed in Scientific American
Supplement 1584.

THE CONSTRUCTION OF AN INDEPEN-
DENT INTERRUPTER. Clear diagrams giving
actual dimensions are published. Soientific
American Supplement 1615,

AN EASILY MADE HIGH FREQUENCY AP-

ARATUS WHICH CAN BE USED TO OB-
TAIN EITHER D’ARSONVAL OR OUDIN CUR-
RENTS is described in 8cientific American
Supplement 1618. A plunge battery of six cells,
a two-inch spark induction coil, a pair of one-
pint Leyden jars, and an inductance coil, and all
the apparatus required, most of which can he
made at home.

SIMPLE WIRELESS TELEGRAPH SYSTEMS
are described in Scientific American Supple-
ments 1363 and 1381.

THE LOCATION AND ERECTION OF A 100-
MILE WIRELESS TELEGRAPH STATION is
clearly explained, with the help of diagrams,
in Scientific Amenca.n Supplement 1622,

. THE INSTALLATION AND ADJUSTMENT
OF A 100-MILE WIRELESS TELEGRAPH OUT-
FIT, illustrated with diagrams, Scientific Ameri-
can Supplement 1623.

THE MAEKING AND THE TUSING OF A
WIRELESS TELEGRAPH TUNING DEVICE,
illustrated with diagrams, Scientific American
Supplement 1624,

HOW TO MAKE A MAGIC LANTERN, Scien«
tific American Supplement 1546.

THE CONSTRUCTION OF AN EDDY KITE.
Scientific American Supplement 1555,

THE DEMAGNETIZATION OF A WATCH is
thoroughly described in Scientific American Sup-
plement 1561.

HOW A CALORIC OR HOT AIR ENGINE
CAN BE MADE AT HOME is well explained,
with the help of illustrations, in Scientific
American Supplement 1573.

THE MAKING OF A RHEOSTAT is outlined
in Scientific American Supplement 1594.

Good articles cn SMALL WATER MOTORS
are contained in Scientific American Supplement
1494, 1049, and 14086.

HOW AN ELECTRIC OVEN CAN BE MADE
}s explained in Scientific American Supplement

THE BUILDING OF A STORAGE BATTERY
1154 3csiescrihed in Scientific American Supplement

A SEWING-MACHINE MOTOR OF SIMPLE
DESIGN is described in Scientific American Sup-
plement 1210.

A WHEATSTONE BRIDGE, Scientific Ameri-
can Supplement 1595.

Good articles on INDUCTION COILS are con-
tained in Scientific American Supplements 1514,
1522, and 1527. Full details are given so that
the coils can readily be made by anyone.

HOW TO MAKE A TELEPHONE is described
in Scientific American Supplement 966,

A MODEL STEAM ENGINE is thoroughly de.
scribed in Scientific Americen Supplement, 1527.

HOW TO MAEKE A THERMOSTAT is_ ex-
plained in Scientific American Supplements 1561,
1663, and 1566.

ANEROID BAROMETERS, Scientific American

~plements 1500 and 1554.

A WATER BATH, Scientific American Supple-
ment 1464,

A CHEAP LATHE UPON WHICH MUCH
VALUABLE WORK CAN BE DONE forms the
subhject of an article contained in Scientific
American Supplement 1562,

Each number of the Scientific American Sup-
plement costs 10 cents by mail.

Order from your newsdealer or from

LMUNN & CO., Inc., 361 Broadway, New York
_—

(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

4the plot and between Greenwich noon of

one day and the next.

TABLE.
Greenwich Time.

Opposition. Conjunction.
Neptune . Jan. 8.58 Jul. 11.79
Uranus .. Jul. 16.17 Jan. 11.71
Saturn ... Oct. 26.87 Apr. 16.62
Jupiter Mar. 30.75 Oct. 18.71
Mars veeeeea... Sept. 27.21 .
Venus .... .......... Feb. 12.00 (inf.)
Venus .... .......... Nov: 26.04(sup.)
Mercury . .......... Jan. 25.87 (inf.)
Mercury . .......... May 25.21 (inf.)
Mercury . .......... Sept. 25.83 (inf.)
Mercury . .......... Apr. 5.46 (sup.)
Mercury . ....ce.... Jul 19.17(sup.)
Mercury . .......... Nov. 12.08(sup.)

—_— et r——————————

THE DESIGN FOR THE NEW QUEBEC
BRIDGE.
(Concluded from page 148.)

low height of 290 feet necessarily in-
creases the weight of a cantilever, and if
used for the towers of a suspension bridge
would result in a flat. 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
tons. 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-
o‘rmous average amount of 24 tons of
steel (about half of which moreover is
nickel steel) per lineal 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.

q (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 the time of its construction the
present twenty-three miles of electrified
line between Woodlawn and Glendale,
two miles beyond Stamford, was one of
the most courageous and costly experi-
mental works ever undertaken in the
broad field of electricity. The.story of
the unparalleled 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.)
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