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Fig. 2-3. The altitude and distance of a ball as a function of time, with an initial
velocity of one, three and five miles per second.







trasmettitore della telemetria con il classico «bip
bip», un po’ il simbolo di questa nuova tecnologia,
dell’attivita spaziale appena nascente. Quando si
€saurirono le batterie, e soprattutto quando si
esaurt il combustlbﬂe necessario per mantenerlo in
orbita, 10 Sputnik 1 comincid a deorbitare lenta-

S —— =g

mente, finché termind la sua ‘breve vita disinte-
;grandom al rientro nell’atmosfera. Era il 3 gennaio
del 1958: la Terra era di nuovo sola, ma non lo sa-
rebbe rimasta a lungo.

Lo Sputnik 1 & stata la creatura piti importante di
Sergej Korolev, il padre del programma spa21ale
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| quadrati dei periodi di rivoluzione dei pianeti sono
proporzionali ai cubi delle loro distanze medie dal Sole.

seconda legge di Keplero

le aree descritte dai ragqi vettori (uniscono sole e pianeta)
sono proporzionali al tempo impiegato a percorrerle:
intempi uguali avremo aree ugualicin perielio il pianeta

si sposta pil rapidamente che in afelio (velocitd intermedia
negli altri punti dell'orbita)

perielio

O

linea apsidale




EQUATOR

(a) (b)

Fig. 2-5. (a) One of the focus points of the ellipse of all earth satellies must coincide
with the center of the earth. (b) It is impossible for a satellite to orbit the earth
as shown here where one of the focus points of the ellipse does not coincide with
the earth’s center.




SATELLITE
PLANE

INCLINATION

Fig. 4-1. The inclination is defined as the angle between the orbital plane and the
equatorial plane.




EARTH'S CENTER

ARGUMENT OF
PERIGEE

SATELLITE
PLANE

Fig. 4-15. The argument of perigee is the angle between the equator and the perigee
point measured in the ascending direction.




Fig. 4-12. The bulge at the
equator produces a torque
that causes the plane of the
satellite to regress in a
westerly direction.

SATELLITE
PLANE

EARTH'S BULGE
(EXAGGERATED)




SSO Satellite’s
Orbital Plane

1 (time in hours)

Sun angle remains constant
for Sun-synchronous orbits
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Il lancio elfettuato dall’ URSS nel quadro dell’Anno Geofisico

Il primo satellite artificiale
ruota da stanotte attorno alla Terra

E' ana sfera di 58 centimetri di diamatre; pese 83 chili; vola alla quota di 900 chilometri ed alla velocitd di 28.000 km, ora;
compie un giro completo del globo in 95 mmuti - Due potenti staziomi-radio trasmeiiono semza sosta alternandosi, segnalt cap-
tabili in tutti i Continenti - L’annuncie wiiciale di Radio Mosca aggiunge: “E’ un passo verso i voli interplanctari,, - Gli
astronemi ¢d i tecnici americani, che lanceranne fra qualche mese an altro satellite, collaborano alla raccolta dei dati scientifici
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Dallas News Staft Phoo,

SIGNALS FROM THE SATELLITE

Ham operator Roy Welch of Dallas, seated, plays a
tzpe-recorded signal from the I in space satel-
lite for fellow hams at the State Fair of Texgs. Welch
recorded the signals on a receiver at his home.
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THE NEVER-TOLD STORY OF LIFE
ON THE ROOF OF THE EARTH!

CINEMASCcOPE [
W R >







/. Occasional rin"today, .
Mostly fafir and colder tomorrow,
Towp, tengey 5242, Yostordays 907270

FAILURE T0 LAUNCH TEST SATELLITE
i ASSAILED AS BLOW TO U. S. PRESTIGE.

’SPHBRB SURVIVES

t Carrier Rlseso y
| 2 to 4 Feet Before
Flames Wreck It

from trasscript of
ference, Page A
By MILTON BRACKER
Soerial 15 The New York T
COCOA BEACH, Flia,
—The rocket bearing the
|States test sateliite burst |
|Oame and was almoat consumed
{on Cape Canmaveral beach this
moming two seconds after fire
m( 1t had risen two Lo four feet.
The seventy-two-foot Vane
.. )

satellite-
embedded
[in the nose of the second atage,
survived the crash of the rocket.
{1t was thrown clear,

18 will ot be usable,
sald J, Paul Walah, deputy dle

{rector of Project Vanguard,

Amociated Proes Wirrphe Satelite Undamaged

\nn coru- mrt- to hll to rlgM as the rocket burns, Stand Is at the kll Even more remarkabdly, the
== [salellite Itself-—welghing barely
.-vur pounds, and about Lhe size

4 NISSILES BASES Khrushchev Says Rocket ':',;.:,:: g o ot —mz

Of 15t Satellite Fell in U.S.| s e S5 55
| P. Hagen, chief of Project
- INBRITAIN MAPPED stoatelitte Fellin U.o. 5 bee Sih o2
XTI R P TERCIE X GO YR ure of the rocket was “une
By WILLIAM J. JORDE) :U;Nm B itlJZum“M l&!:;

tes . ndlvi part™ mather

,|Pact With U, S, Revealed as ) . Dec. 6 8. Khrusbehev one of design.)

th t - that ! \ y t|  Mr. Walsh sald that the ulnl-
McElroy Fles to London |ni rr‘t ::ru:z‘ 2( vtv;‘::r;: xorifel that lax el the' Focsart i o
for Parleys on NATO ; Y nobin : by its two

Communist party chief e n s T ey T T e——" R R PY







OPERATION PAPERCLIP

THE NAZIS «.THEY MOVED
DIDN’T LOSE... TO AMERICA

YL
WERNHER VON BRAUN ARTHUR RUDOLPH HERMANN OBERTH
NAZI / NASA ASSOCIATE ADMIN NAZI / NASA ROCKET SCIENTIST NAZI / NASA ROCKET SCIENTIST

% !’i |
From 1945 to 1955, Operation Paperdip gronted nemly 1,000 German scientists American citizen-
ship. Many had been longtime members of the Nazi party and the Gestapo and had conducted ex
periments on humans af concentration comps and commited other war crimes. The scentists ended
up in the U.S. military industrial complex, worked with the CIA, NASA & more. One of the Nozi ex
periments that continved in America was mind control... known as the (IA’s Project MK-ULTRA.
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Satellite Sunlight

NSunse'r on

the ground

m:ion of

earth's rotation Observer can be

located anywhere in
this region

Fig. 8-1. The reason why a satellite can be seen optically. The satellite is in the
sunlight and the observer is in the dark.
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Apertura 500 mm

Diametro specchio primario 780 mm
_uminosita f/1

~1lm: pellicola Cinemascope 55 mm
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FIELD STATIONS OF SMITHSONIAN ASTROPHYSICAL OBSERVATORY

ATHENS, * 3
Gﬁfécs o

#= SHIRAZ,+ NAINI TAL, &TOKYO,
RAN C@ © "INDIA JAPAN

CURA?AO+ Y%
NW.L DEBRE o \ oJOHNS‘;J'ON

=Bl ISLAND
AREQUIPA\ @ BRAZIL ETHIOPIA &%

©
ARGENTINA + S A AUSTRALWIA

¥rCOMODORO RIVADAVIA, Ry
o ARGENTINA

c;')LA DOLORES, © JOLIFANTSFONTEIN, WOOMERA,

HEADQUARTERS, CAMBRIDGE, MASS. MT. HOPKINS OBSERVATORY,

SMITHSONIAN INSTITUTION, WASHINGTON, D.C. TUCSON, ARIZ.

ORIGINAL FIELD STATIONS OF THE SMITHSONIAN Bl SMITHSONIAN RADIO METEOR PROJECT
ASTROPHYSICAL OBSERVATORY (BAKER-NUNN CAMERAS) COOPERATING AIR FORCE BAKER-NUNN STATIONS
NEW STATION SITES TRACKING LASER INSTALLATIONS

PRAIRIE NETWORK : NO LONGER OPERATING






Sky rangers at SAO station in Shiraz, Iran, often found themselves working twelvi
to sixteen hours a day at the beginning of the program.
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SMITHSONIAN ASTROPHYSICAL OBSERVATORY

NumBer 1

A Message to Volunteer Observers:

The satellite program of the International Geo
physical Year offers a unique opportunity for the
volunteer visual observer to make a significant scien-
tific contribution. On him will rest the responsibility
for obtaining the first and the last scientifically valu-
able visual observations of the satellites. Such observa-
tions will support the early radio tracking and will
probably be the only observations available of the

dying satellite. The visual
work will have particular im-
portance for the calculation
ol the density of the upper
lavers of the atmosphere near
the limit ol measurements ob-
tained with modern high-alti
wude rockets.

I'he early satellite track-
ing is necessary for the calcu-
lation of preliminary satellite-
finding ephemerides, essential

Yol to aiming the photographic
Schmidt telescopes that will
make the precision observations of the satellites.
Should a satellite’s radio fail or some satellites be
launched without self-contained radios, the full weight
of responsibility for the critical initial observations of
the satellite will fall on the shoulders of the volunteer
visual observers.

I'he earth satellite program has been developed
by the U. S. National Committee for the International
Geophysical Year. This Committee was established by
the National Academy of Sciences to plan and direct
the 1GY program ol the United States, and to coordi-
nate our efforts with those of some 46 other nations,
through a special international committee set up by
the International Council ol Scientific Unions, Thus
the satellite program is part of an unprecedented study
of the earth and its atmosphere, in which the principal
scientific institutions and the leading geophysicists of
the world are involved.

I'he National Academy ol Sciences, through the
National Science Foundation, has assigned to the
Smithsonian Astrophysical Observatory the initi tion
of an optical tracking program [or the earth satellite
\ vital part ol this program can be carried out only
by a corps of qualified visual observers, who in or-
ganized groups will man selected strategic observing
stations.

We hope that publication ol this bulletin from

Jury, 1956

time to time will act as an effective means of dissemina-
tion of authoritative information about the progress
of the satellite program, methods and means ol observ
ing and reporting, and related topics.

We at the Smithsonian Astrophysical Observatory
are gratelul for your co-operation. The work required
of the volunteer observer will be exacting and time
consuming; but it will confer that most satislying of
all rewards to the person interested in science the
knowledge that he has contributed significantly to a
unique international scientific effort ol prime im-

ortance. . 7 .
! Frep L. WhippLE, Director

nithsonian Astrophysical Observatory

J. ALLEN HynEK, Associate Dircctor
of the Satellite Tracking Program

A Note from the Coordinator:

I'he story of the satellites to be launched during
the International Geophysical Year is in itself so dra-
matic that it requires no special promotion to awaken
universal interest. Virtually every human being with
ordinary curiosity and a spark of sc ientific imagination
will want to see the satellites.

T'he Bulletin for Visual Observers of Satellites,
addressed to the volunteers who have registered with
the coordinator or with members of the advisory
committee, will be issued from time to time. The
information in the bulletins
will be carefully checked for
accuracy by Dr. Whipple,
director, and by Dr. Hynek,
associate director ol the satel-
lite tracking program.

Even though this bulletin
lor visual observers will pre
sent the facts as exactly and
precisely as possible, it cannot
forsee all the problems that
1 arise; my office will un-
dertake to answer necessary
questions and to provide in
terpretation of difficult material. T'he bulletins may
be kept in a spring binder or loose-leal folder, together
with supplementary information, so that the file, when
complete, should contain the answers to prac tically all

Armann N. Srirz

questions that may be raised about observing the
satellite.

The code names MOONWATCH and SEESAW
have both been suggested for the visual observing pro

.

SMITHSONIAN ASTROPHYSICAL OBSERVATORY

- BULLETIN FOR

NumBer 2

60 GARDEN STREET, CAMBRIDGE 38, Mass. Ocroser, 1956

NATIONWIDE MOONWATCH ALERT

I'he MOONWATCH program has now reached the stage at which a nationwide

practice session is both desirable and necessary. The first such alert will probably
be held between the latter part of November and Christmas, 1956. The exact

date is to be announced about two weeks in advance.
rehearsal, including a communications tryout. Fach

This will be a [ull-scale

MOONWATCH station

will be expected to report its “results” to Cambridge by radio or telephone.

Concerning International Co-operation:

In this sccond bulletin for visual satellite ob
servers, we send greetings to the delegates at the
Barcelona conference of the International Geophysical
Year (September 10-15, 1956), and through them to
all citizens of their respective countries who wish to
participate in the IGY artificial satellite program.
We take this opportunity to invite amateur astrono-
mers and other active watchers of the sky to share
in the visual satellite observing program which was
announced in Bulletin No. 1 (Sky and Telescope,
July, 1956) . Already, visual observers in the United
States have begun the organization of stations [ox
satellite observation

I'he vi program has been termed MOON
WATCH to distinguish it from the precision photo.
graphic satellite tracking, which has been described
clsewhere and to which international participation
has also been invited. Optical specifications for the
precision Schmidt-type tracking cameras were calcu-
lated by Dr. James G. Baker, who, as most ol you
know, was the optical designer of the super-Schmidt
meteor cameras used in the Harvard meteor program.
I'he Baker design calls for a modified Schmidt system
using a 31-inch spherical mirror and a triple corrector
plate. The mechanical leatures of the wracking cam
eras, including shutter, timing, and film-transport
mechanisms and the satellite tracking drive, have been
designed by Joseph Nunn and Associates of Los
Angeles. Manufacture of certain parts ol these cam
eras has begun. Pyrex blanks for 12 such mirrors are
in production at the Corning Glass Company.

MOONWATCH observers, though not directly
participating in the photographic tracking of the
satellite, will have much to do with the success of
the precision program. The big cameras can go to
work effectively only alter a preliminary orbit of the
artificial satellite has been obtained [rom visual or
radio spottings. Also, in the last stages of the satel
lite's life, when the rapid changes in its orbit may give

J. ALLeN HYNER

valuable information about upper aunosphere densi
ties, the visual observations will be ol paramount
Il|l|l(>ll.l|ll(’,

I'he wider and more extensive participation on
the part of amateur astronomers and other nonproles-
sional observers everywhere is now possible because
plans for the visual program have made important
progress during the summer. All interested persons
i other countries should make their desire to take
part in this program known to the Smithsonian As-
trophysical Observatory through their vespective IGY
committees. 1t is planned that an authorized coor-
dinator of visual observers will be appointed by the
IGY committee in each country.

Dr. Armand Spitz is the coordinator for the
United States. He is advised by a national committee
ol experienced visual observers whose chairman is
G. R. Wright. Subject to the discretion of the respec
tive coordinators in other IGY countries, similar ad-
visory committees may be created.

All requests for further information and other
communications [rom foreign participants should be
directed through their national coordinators and IGY
committees. Essential information on observing pro
cedures will, however, be contained in these bulletins,
to be distributed to observers in other countries
through these same channels.

As representatives of the secretariat ol the Inter
national Geophysical Year, we welcome observers
everywhere to assist in the satellite program, which
offers an unparalleled opportunity for the capable
nonprofessional astronomer to make a significant
scientific contribution. May we hear [rom you through
your local International Geophysical Ye: aniza-

tion. =
Fren L. Whierrr, Director

Smithsonian Astrophysical Observatory
J. Atren Hynek, Associate Director
In Charge of Satellite Tracking Program







ASTRONOMY—EYEPIECES—ACCESSORIES

Wide Angle Keliner

28mm F.L.; Standard 1%" Mount

BI% field lens & long ze relief. 2
achromatically corrected lenses of
highest quality (field lens 30 mm, eye lens 28mm) in
black anodized alum. cell. No. 5223 $18.50 Ppd.
A Super Buy! Complete M-17 Kellner Eyepiece

Probably the finest Kellner ever
made for military use (M-17 elbow
scope). We made a rare find and
sHer you this classic Keliner at a
bargain price. They give very
definition and are suitable
or almost any scope. 28mm F.L.,
22 mm eye relief, 22 mm dia.

lens, 29.5mm dia. field lens. Mount 33 mm x 37mm dia.
Has diopter scale and focusing arrangement. Get 'em
while they last.

Wide-Angle Erfle Eyepieces With 68° Field
=t 20 Avallable Again After 7

Years
This war-surplus eyepiece
contains 3 coated achromats
&e;s lens 39mm dia. 63mm
F.L.; center lens 45mm dia.
78mm E.F.L.; field lens
45mm dia. 166mm E.F.L.) set
in spiral thread focusing
I mount (3/8" focus travel).
. z s Exceptionally good |magI;e
quality, 32mm F.L. Big wide field for Richest-Field
scopes. No. 5160 $39.95 Ppd.
Adapter. Converts above to standard 1%" 0.D. Set
screw locks in position.

20mm F.L. ERFLE

« Excellent spherical &
chromatic correction
* Excellent eye relief + Coated lenses

Extremely wide (65°) field of view & ex-
cellent correction of all aberrations. This
precision-made imported Erfle gives you
ﬂood power for use with refractors, re-

ectors, rich field telescopes, finder
scopes, etc. Standard 1%" O.D. Dia. of
eye lens 22mm, field lens 26mm
Streamlined, modern design with hand-
some chrome & black finish.

Ramsdens—Mounted in Aluminum Barrels

DRy i
Standard 1%" 0.D.; 2 excellent sxaf!- —
plano-convex lenses in black anod- ¥ :
ized alum. Give barrels clear image. §

Directions incl. for using short F.L

eyepieces bt
émm F.L. No. 30,204 $7.00 Ppd. =
12.7mm F.L. No. 30,203 $8.75 Ppd. |
Above, but 0.917" 0.0

6mm F.L. No. 30,1
12.7mm F.L. No. 30,1
25.4mm F.L. No. 30,1

25.4mm F.L. w/etched glass crossline reti X
0917", No. 30,334 $9.75 Ppd.

19mm F.L. Symm

Fine eyepiece in stand
minum mount. 2 co
16mm clear dia. No.
In standard micro
0.917" dia.

124

No. 5205 $25.50 Ppd.

No. 30,171 $8.25 Ppd.

No. 60,495 $46.50 Ppd.

sl oum:
No. 30,315 $10.95 Ppd.

: 8 Eyepiece
) I Mount
% SN Rack & Pinion

Only $15.50

A rack ana pinion focus-
ing mount at an amaz-
ingly low price. Takes
standard 1%" eyepieces.
Micrometer-smooth
focusing action, 2%"
travel, 2 focusing knobs,
variable tension; 4
mounting holes for grea-
ter rigidity, nuts and
bolts included, cast
. aluminum; black wrinkle
finish; chrome tube.
Diagonal holder not
incl.

No. 50,077 $15.50 Ppd.

Blackened Brass Eyepiece Tubing
3 dia. ?ivo a slide fit when used together. Use as eye-

piece, focusing tube, holder respectively.

Stock No. ength L.D. 0.D. Price, Ppd.
17 3 1-3/16°  1-1/4" $1.80
118 o 1-1/4" 1-5/16" 1.50
40,161 3 1-5/16"  1-3/8" 1.80

Standard 1%" Slide-Focus

Eyeplece Holder

Economical, plastic unit has 3" focusing
sleeve and locking screw for diagonal
holder. No. 60,067 $5.25 Ppd. |

Helical Gear Shaft and Knobs

afolj Lo = N s | o]a

Far superior to straight rack and pinion; smooth opera-
tion. One piece steel shaft and helical gear. Brass bush-
ings. 14 teeth per in., face 236", pressure angle 147,
pitch 14, shaft .177" dia., length 2-3/8 . Gear 0.D.
275" » No. 40,197 $5.75 Ppd.
Brass Helical Rack. Meshes with gear above

Length 4" No. 40,196 $3.00 Ppd.
Length 11%" No. 40,195 $7.75 Ppd.
Rack & Gear Focusing Mechanisms 1/8" face spur

ears, pressure angle 142", pitch 48

rass Spur Gears
No. 0.D. Hole Teeth Price No.

Brass Racks
Size Price |

$1.95 40,060 'y

0055 14 33 10
40056 19/64 1/8" 12 195 40,054 6 2n
40,058 3/8° 178 16 195 40088 12 475

Brass Gear Shaft With Knobs. dia., 10 teeth, 48 pitch,
2"long. Meshes with brass racks above, 7/8" dia. Knobs fit
ends, set screw locked. No. 40,164 $1.50 Ppd.
Substandard Eyepiece Adapters

Change substandard eyepieces to standard 1%" focus-
ing mounts. Eyepiece fastened with small set screw.
Black, anodized aluminum
For 0.917" 0.D. (microscope size eyepieces).
No. 30,199 $2.50 Ppd.
.D. (Japanese telescope standard eye-
No. 41,615 $2.50 Ppd.

uards

surplus. Will stretch slightly for fimngf
L, 2%" ht. No. 60,099 $1.25 Ppd.
1-1/8" hole dia.; 1%" ht. No. 60,100 $1.25 Ppd.

“WE HELP YOU REACH FOR THE SKY.”
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By ART YOUNGQUIST

OWERFUL enough to see the craters on the
moon, this 7 power. 8° monocular. which is
similar to the type used by Moonwatch teams.
will enable you to see satellites far beyond the
range of your naked eye. A first-surface mirror
mounted at 45° to the telescope barrel reflects the
object sighted into the telescope so that you can
look down into the scope, while in a comfortable
sitting position (Fig. 6). instead of straining your
neck looking up.
The adjustatj;?; stand (Fig. 1) can be placed on

z

7

{ ‘ EYEPECE

2
& \
CREW

g3 x¥
AN SCREW

Making and Using a $9 SATELLITE 'SCOPE

a table or clamped to a camera tripod to steady
the telescope: this is necessary when wviewing
an object at a great distance. A tilting arrange-
ment that can be locked at any angle from 0°
horizontal to 20° from vertical enables you to
set the telescope at the exact angle called for
when using the satellite finder method described
later in this article.

Availability of top quality war surplus lenses
makes it possible for you to make this telescope
for only $9. The lenses, listed below. may be pur-
chased separately from surplus optical supply
houses. or i a kit for $850 from American Lens
and Photo Co.. (Dept. S&M) 5700 North North-
west Highway. Chicago. Illinois. The lens kit
consists of a 7 x 50 focusing binocular eyepiece,
a 51 millimeter achromat objective lens having a
180 millimeter focal length, a 2 x 3 in_ first-surface
mirror and a 12 in length of 2 in. ID. cardboard
tube. Other items needed can be purchased at
your local hardware store. Wooden parts were
made from an apple box.

Since the eyepiece is mounted in an aluminum
plate which is part of a binocular. your first st
15 to cut of a part of this plate (Fig. 3). Wi
a scriber, mark a line on the wide side of the
mounting plate. as in Fig. 2, the same distance
the edge of the plate is the eyepiece barrel
on the narrow side. You will notice that this
line cuts through the center of the dnlled hole
in the plate. Locate and counterpunch a new
hole location about1/4in. from the hole you have
drawn through. Make the new hole location the
same distance from the
eyepiece barrel as the
two other holes you will
find on the narrow side
of the plate. Then curve
the two ends of the
scratched lme outward
to provide a lug of addi-
tional metal around the
hole to be drilled and
the existing hole diamet-
rically site (Fig. 11).
Drill counterbore
the hole the same size
as the other two existing
holes.

To cut the mounting
plate, grip it in a vise
as i Fig. 4, and saw
along the scribed line
with a fine-toothed t‘i‘lﬁde
in a coping saw. Then
grip the cut edge of the
mounting plate in the
vise (Fig. 5) and saw off
the projecting rim flush

CASDBOARD SLEEVES

SCIENCE AND MECHANICS

o

with surface X in Fig. 3.
with a file.

Making the telescope barrel from the cardboard
tube is your next step. Because it is important
that the eyepiece and objective lenses be in-
stalled parallel to one another, first check the
ends of the tube for squareness as m Fig. 7 at
two places X0° apart. If neither of the ends is
square. cut 1/4in. off one end for a starting or
measuring end. To make a square cut, wrap the
tube with a sheet of typing paper lining up the
edges of the paper. Then, with a sharp kmfe or
razor blade. score a line around the tube at the
edge of the paper (Fig. 9). Continue by cutting
the scored line deeper until the tube is severed.

Smooth saw-cut edges

EYEPECE ——

NEW WOLE y
DRLLED HERE —__.

MOUNTING
pLATE

Hold the scriber against the focusing nag for a gmde
when scribing line

Measure and cut off a3/8and 1-172
in. ring or sleeve of the tubing
first. Then cut the tubing for the
telescope barrel8-3/16in. long.
The 1-1/2in_piece of tubing must
be glued inside the barrel (Fig.
11). to serve as a locating nim
and stop for the objective lens. To
fit it inside the barrel. first cut it
lengthwise, then overlap the ends
and insert into the tube. Cut of
the overlapping end as in Fig. 10.
Since the distance from the ob-
jective to the eyepiece is fairly
critical, carefully measure and
mark off the 7-13/32in. distance in-
side the tube from one end. Mark
it in three places equi-distant
around the inside of the tube.
Coat the outside of thel-12in
length of tubing with glue, insert
it in the barrel tube so that the

Camera tripod makes a convenient
and steady mount for satellite scope.
Clamp or bolt telescope to tripod
head and adjust to lever position be-
fore seming angle of telescope barrel.

FEBRUARY, 1958
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Riflettore di 15 cm
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Telescoplo
per la ricerca
di satelliti.

UNITRON

SATELLITE TELESCOPE

OQutstanding Features—

MA IFICATIONS 6X

FIELD OF VIEW 12

EXIT PUPIL DIAMETER: B.5mm

HIGH EYE RELIEF

FOCUSABLE CROSSLINE

RACK AND PINION FOCUSING
IN OPTICS
ALTAZIMUTH MOUNT
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EYEPIECE MECHAM!

quality and precision as the
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The general appearance of the line of observers, their instruments, and the central mast to mark the meridian,

seen in this model constructed by Frank McConnell.







Path of Satellite

R

FIGURE 4.13. Moonwatch team from Walnut Creek, California, in action.

BUILDING A FENCE

Basic Moonwatch Procedure.




o' 15 o q
Lot |1|n4r

FIGURE 4.10. Example of a Moonwatcher’s report sheet giving
information on a satellite sighting.







Project Moonwatch caught the public fancy, for here at last was a chance for the
man on the street, the high school science student, the armchair stargazer, the
public-minded volunteer, to render great service to country, to science, and to

mankind

TR
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'W. Patrick McCray






ypecial MOONWATCH stations established for ob.

ant and faint satellites use this high-power telescope de-
signed at the

s how the

ng

aval Research Laboratory ¢ inset diagram

icle has a reference line that is offset to
ve the observer more time to recognize a very faint object.
he’21Ya-power instrument can be easily removed from its
simple mounting and replaced by an M-17 elbow telescope
when low, bright satellites are to be observed. Naval Research
Laboratory pictures.
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BRITISH ASTRONOMICAL ASSOCIATION

ARTIFICIAL SATELLITE SECTION

SATELLITE OBSERVERS MANUAL

Compiled and Edited by HOWARD MILES

Priniect by
Selsey Press Ltd. 94 High Street, Selsey, Sussex.

Section 10 — DQ-IT-YOURSELF PREDICTIONS

10.1 Not ali potential
The lack of these forma
t’mrr!_ drawing up his o
;y himself of some interesting ohject
urther, formal predictions may not b

:mpredm_tiv_ns does noz, however, prevent

predictions based on a series of ohse
that IE':: may have seen crd
- e available for newly Jaund
Ahe mfth?d described is based on that used b

Frearly,,

gm0

e

=

At 30° east of your N — § line, Lat = 56.8°

At 40° cast of your N — S line, Lat=56.9° etc., ctc.
For azimuth 800°, the latitudes given above will correspond to 10° west of your
N — S line, 20° west 30° west, ctc. Join these points with a smooth curve.
Repeat the process for azimuth 30°/380°. 90°/270°, 120°/240° and
150°/210

It is now necessary to,mark off distances in umits of 100 kilometres
along each of these azimuths. The length of 100km can be found from scale
markings drawn along the 40°W longitude on the track map. Each of those
divisions represents 1° of Jatitude. The usual conversion factor:

1° Jatitude = 111 Kilometres
may be used but a more convenient relationship is giver. by:

1000 km = 9° latitude,
or 100 km = 54 minutes of arc.

Remember to use that part of the scale in the same latitude as the

azimuth being graduated.

Drawing the Track Diagram for a given Satellite
reparing local predictions from thosc issued by the prediction
ually convenicnt to use a standard reference point. The position
epends on two considerations, the latitude of the observer and

of the satellite. For observers in low latitudes the ascend-

hbound crossing of the equator) can readily be used but
latitudes, it is often more convenient to use the apex of

Ind the crossing of a selccted latitude if i lics between 70°

feervers in the British Isles are concerned, a latitude of 50°N
¢ following notes are geared to the use of this value or the

t. The notes can, however, be readily

ination

rbit as the reference point
other observers.

diagram has to be prepared for cach satellite 10 be obscrved,

fumc one can be uscd for objects in similar orbits. It can be
either the information sent to you with the predictions or
from a knowledge of orbital inclination and period.

sumes that the satellite is in a circular orbit, 2

latter method as
hosc satellites which

e first approximation for a high percentage of €
ly recently been launched and no detailed orbital information is at
also has the advantage that it allows a track diagram to be

The method
redictions, although the

ed well in advance of the receipt of routine pi
ing curve will not be as accurate as that obtained from the information

J» on the prediction shects.

Those observers wi to use the information supplied with the

Jedictions should refer directly to method 2 given on page 18

15

Satellite will cross 50°N ongitude 199.08° west (or 360° —
199.08° = 160.97° east) longitude when it crossed the
5 85 minutes later, Since the latitude decreases

he satellite has passed the apex and is travelling

southwards again

Referred to 50°N

Example 3
Satellite 1967 114A
Orbital inclination 102.1
Exteact from Section “Reduction to other latitudes™
TIME(MIN) LONG W(DEG)
12.9 1

, l.e. retrograde orbit

de 18.79° west ¢

Satellite w b
Since the latitude increases down

where it er
wards, the satellite is travelling northwards.

Referred to 50°N
Long(W)

For orbital inclin in the range 0° ~ 70°

In these cases it is sometimes more convenient to use the apex of the
ther latitude can be used if desired.

hat outlined above for polar orbits.
{ormation will be given in the

" The method is

orbit as the reference point, although any

If the
subsidiary headed “Redu
similar to that described for polar orbits.

Example
Satellite 1965 53F
Orbital inclination 56.08'
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MART E Aggiungere per Aggiungere per
Epoca: 1950, Genn. o, " S0 191.27° | Gennaio 0.00°
0 ore T. : anni: 22-§4 Febbraio 16,26
. < 213. -
Moto diurno: 0.5240° 4 ;‘;’ 0(2) Yok e
2 giorni: 1.05 5 236.36 Aprll? Gl
e S o = }2 )‘I'ag_qm 62.80
4 2.10 26 23844 (;um;m 79.14
5 2.62 30 338.16 Luglio 94.86
6 3.14 40 90.88 | Agosto IIT.11
7 3.67 50 203.60 Settembre 127.36
8 4.19 Aggiungere un giorno | Ottobre 143.07
9 4.72 per ogni anno bisestile Novembre 159.32
10 5.24 a partire dal 1950 | Dicembre 175.04
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GIOVE Aggiungere per Aggiungere per
2 X I anno: 30.33° | Gennaio 0.00°
Epoca: 1950, Genn. o, 2 anni: 60.66 | Febbraio 2.42
0 ore T.M.G.
: 3 90.98 | Marzo 4.91
Moto diurno: o0.0831° 4 121.31 | Aprile 7.49
2 giorni: o0.17 5 151.64 | Maggio 0.09
3 0.25 @ 30328 | Giugno 12.36
4 0.33 20 246.56 | T yolio 15.06
5 Oedd 30 189.85 Agosto 17.62
6 0.50 40 I3313 | k 20
5 Settembre 20.21
7 0.58 50 7§.4x Gttobr 7
8 0.66 Aggiungere un giorno | ttobre L
9 0.75 per ogni anno bisestile E\?VCH‘]JN 25.27
10 0.83 a partire dal 1950 Dicembre 2
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Monthly Number of Objects in Earth Orbit by Object Type
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The Tracked Objects in Low Earth Orbit: 2000-2020

Warhead fires towards the satellite
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E_iﬁ:ftire numbers {_JffIJ.HjELTT per 10 km altitude bin between 200 and 2000 km altitude at three d’gﬂ}rfnt epochs. These are objects, approximately 10 cm and
larger, tracked by the Space Surveillance Network. The mr:reu.w_ﬁom 2000 to 2010 was dominated f:lr_fm‘gmen:.\' Hmem:m’ﬁum the Fengyun-1C antisatellite
test conducted by China in 2007 and the accidental collision between Cosmos 2251 and the operational Iridium 33 w'pucetn.fﬁ‘ in 2009 The r'nr.'n'u.n'eﬁum
2010 to October 2020 was driven f?,: the on-guing Buifa’—up {_Jfrﬁf Starlink furﬂ[‘ constellation and the pruf_rﬁmtmn {j‘fubfsut.\' below about 650 km altitude.
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Eglin AFB Site C-6 radar (Florida)

Puo seguire 200 oggetti contemporaneamente
Monta 5928 trasmettitori radar da 10 kW cadauno
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ASTROMOMIA BINC W 24 ) MNGEGMERIA MAGMETI METEO

Facili modalita pe
ricevere pagament

Starlink L15 lanciato con successo
Predizioni per i nuovi oggetti

Impostazioni
Esci
Cambia le tue impostazioni personali

Satelliti

Vista dinamica del ciglo /AEDRTER
Visualizzazione dinamica di tutti gli cggetti di un singolo lancio Starlink
Visualizzazione ISS interattiva 3D
Animazione interattiva della traiettoria della Tesla Roadster
Previsioni di 10 giorni per satelliti interessanti
IS5
Passaggi Starlink per tutti gli oggetti di un lancio
X-37B
Satellite nord coreano
H5T
Envisat
Previsioni giornaliere per satelliti piu’ luminosi
Database satelliti
Sonde che abbandonano il Sistema Solare
Satelliti per Radio-amatori - Tutti i passaogai
Quota della 1SS

Astronomia
Eclissi Solari
Carta del cielo interattiva {ora con l'opzione stampa PDF)
Carta del cielo
Sole
Luna
Pianeti
Carta del Sistema Solars
Comete
Asteroidi
Costellazioni




Cielo del mese UAI

2 L'ASTROFOTO DEL MESE

3 PER PRIMA COSA IL CIELO SERENO

4 SOLE

5 LUNA

6 OSSERVIAMO IL FALCETTO DI LUNA CRESCENTE
7 LE MAREE

8 PIANETI

9 CONGIUNZIONI

10 OSSERVIAMO LE STELLE DOPPIE AL TELESCOPIO
11 OSSERVARE LA STAZIONE SPAZIALE

12 COSTELLAZIONI

13 CARTE DEL CIELO

14 METEORE

Pagine piu visitate

Di seguito vengono presentati al massimo 350 risultati a partire dal numero 1.

Vedi (precedenti 50 | successivi 50) (20 | 50 | 100 | 250 | 500).

1. Come osservare la Stazione Spaziale Internazionale (931.654 visite)



Utente: anonymaous Login
Riferimento:: Pordencne
(45,9640°N, 12,6580°E)
ora: 10:19:07
(UTC+01:00)

Lingua: | ltaliano
=la English

ISS - Passaggi visibili

Inizio periodo ricerca: sabato 2 gennaio 2021 00:00 ‘T| |T|
Fine periodo ricerca: martedi 12 gennaio 2021 00:00 — L —
Orbita: 418 x 419 km, 51,6° (Epoca: 02 gennaio)

Includi i passagagi: ® Solo i visibili O tutti

Clicca sulla data per avere una mappa stellare ed altri dettagli sul passaggio

i Magnitudine Inizio Altezza massima Tipo di passaggio
(mag.) ora Alt. |Azim. ora Alt. Azim.
02 gen -0,8 05:03:33 | 15°|ENE | 05:03:33| 15° |ENE : visibile
02 gen -3,3 06:36:30| 20° |NO 06:38:35| 52° | NNE ; visibile
03 gen -3,0 05:50:43 | 40° |[NNE | 05:50:49|41° | NNE : visibile
04 gen -1,0 05:04:57 | 18°|ENE | 05:04:57 | 18° ENE : visibile
04 gen -3,8 06:37:54 | 21°|ONC | 06:40:01| 772|550 : visibile
05 gen -3,8 05:52:10| 712 |N 05:52:19 | 73° | NNE ; visibile
06 gen -1,2 05:06:27 | 22° 05:06:27 | 22°|E : visibile
06 gen -2,6 06:39:25(18° |0 06:41:14 | 312 |50 ; visibile
07 gen -3,3 05:53: 4909 05:53:45|49° : visibile
08 gen -1,2 05:08:09| 199 05:08:09|19°|SE ; visibile
08 gen -1,5 06:41:06|11° 06:42:1213° |50 : visibile
09 gen -1,8 05:55:34  18° 05:55:34 | 18° : visibile




Home | Proiezions al sucla | Info. | Orbita | Inco

ISS - Dettagli passaggio

Clicca sulla carta per ingrandire quella parte di cielo
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Dimensioni carts (500 - 1600)

Data: martedi 5 gennaic 2021

Orbita: 412 % 419 km, 51,5° (Epoca: 02 gennaio)

Evento ora Altezza | Azimut Distanza (km) | Magnitudine | Altezza Sole
Esce dall'ombra 05:52:10( 71= | 3802 (M) 447 -3.8 -15,8¢°
Culmina 05:52:19 73® | 26% (NNE) 443 =T -15,8°
Cala sotto I'zlte=za di 107 |05:55:40 10e 1112 (ESE) 1.455 0.3 -15,2¢
Tramonta 05:57:45 o= 1142 (ESE) 2.356 1,6 ~18,9=







EXAMPLE 1: SL-3 ROCKET BODY (#13771)

SATELLITE SATELLITE
AT TIME 2~ /AT TIME 1

S5
W,
\.\\ 7
Loy /f
cs \\ \‘\!ﬁ’/‘f ‘/
\ OBSERVER'S
B HORiZON

I

SATELLITE
ORBIT

EXAMPLE 2: MONITOR-E/SL-19 (#27840)
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Sputnik IV spot is marked

Russia’s first satellite

disintegrated over city

BY DENNIS HERNET
Herald-Ti e




Costellazioni di satelliti per telecomunicazioni
m Starlink 12000 (42000 in fase finale)
= Amazon 3236 satelliti

®

2:55:22 4/05/19

Totale dei satelliti lanciati (in data 25 novembre 2020):

Totale dei satelliti decaduti (in data 14 ottobre 2020):

Totale dei satelliti attualmente in orbita (in data 25 novembre 2020):



Che cosa serve

Previsione

~

. THE NIGHT SKY :

Binocolo
8x40-10x50

Cronometro
0 orologio



Per allenamento

La stazione spaziale cinese
TIANGONG 2

AJISAI un satellite giapponese
coperto di specchi

LACROSSE
Vecchi satelliti spia
“declassificati”

| satelliti COSMOS, una
famiglia di satelliti molto
ampia, alcuni dei quali grandi
come un autobus



Sample of SLR Satellite Constellation

(Geodetic Satellites)
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Satellite Laser Ranging | WEGENER 2008 | September 15-18, 2008 | 9




Starshine




Osservare | satelliti

Da Popular Science e patriottismo
a
Big Science
a
Difesa dell’lambiente spaziale e
Citizen Science
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