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THE HIGHLIGHTS
W21V

He talks so loud on the radio- | can’t sleep

Neighbors wonder — why is he outside — waving that antenna

What is he really doing- in that ham room all day?




Technician license _
Transmit to What is needed

‘ to get started with the FM
@ = satellites?

FEDERAL COMMUNICATIONS COMMISSION
AMATEUR RADIO LICENSE

KB3IFH

MAN, RANDY J
4522 FOXTAIL RD
HAMPSTEAD, MD 21074

SMILEY 2/220/440-
high gain whip

Dual-VFO, HT

ARROW or
ELK or HH ant.

Amsat.org
AMSAT Online Satellite Pass Predictions - S0-50

View the current location of SO-50

AQS |Maximum MaxEl | LOS
Azimuth| Elevation Azimuth|Azimuth

05Jan18 | 14:40:31 001331 216 1 284 2 145402

Date (UTC) AOS (UTC) Duration LOS (UTC)

05418 162301 00A101] 269 | 12 163402
05418 180834 000550 34 | 2 181424

054an18 195139 000626 347 | 3 185605

0Gdants 203134 00ST| M0 | 15 % | 214331

W5Jan1s| 234137 004359 327 | 88 2%25%

06418 005N 001022 302 | 9 01:03:33

WBJant8 132555 001242 185 | 28 153637

064an18 | 150609 |00:1301) 238 % | 151810

064an 18 | 16:5007 | 000841 165640

06Jan18  18:3546 00:0424| 3 18:40:10

064an18 | 20:1645 000851 25% .

06 Jan 16 | 21:56:34 | 00:13:21 220955 H=E r|y

06Jan 18| 23:3658 | 00:13:32 .

0Tdants 012123 000259 polarlzed

0Tdan18 | 121347 000850 antenna

07dan18 | 135035 | 00:13: 5 B 00

0Tdan18 | 153226 00:1146 1512 vs. circular S —
0Tdan18 1A 000629 'R 17:24:06 P ——




What Is The Biggest Challenge

AMATEUR RADIO
SATELLITES
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Satellite Quiz Time

Name of the First Amateur Satellite Launched

Which Is The Largest Satellite that Amateur Operators Use?

Which Amateur Satellite is the longest Operating?



Oscar 1- 1961 R
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ISS Largest Satellite in Space

https://www.ariss.org/current-status-of-iss-stations.html
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X evn
AO-7- Launched 1974

A‘V’SA-’:® 30@@
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How to Program our Radios to Hear/transmit to the ISS
How to know When a Satellite is in our Footprint
How to Track a Satellite thru its Orbit
Using Software to do all the Math

Satellite Terms
11



What Is An Oscar? * *@

AMSAT:

Lance Ginner-K6GSJ-Lockheed
Bringing Oscar 1 to Vandenberg AFB



The 1°" non-government private satellite

62 years ago



‘\Osca r-1

10 lbs
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1U-cubbesat- 10cm x 10cm x 10cm- 1.3 KG 14
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FM Repeater Satellite

Single-channel; only one person can talk at a time-

145.990 uplink- 436.800 down- ISS- w/Doppler correction

Acts like a local repeater- difference it has an uplink/downlink
Operate using a dual band FM Radio- FT-65R Two preferred-

Linear or SSB/CW/Digi Satellite Transponder

100 KHz Wide Passband- with a mixer stage
Capable of SSB/CW/Digital Operations

Operate using an all mode radio- IC-9700



Low

Satellite Lingo

ORBIT-The Path of a Satellite

Doppler-Shift in Frequency caused by satellite motion
LEO- Low Earth Orbit- 500-2000km

Uplink— Frequency to transmit

Downlink-Frequency to receive

Footprint-When Satellite can be received

Duplex- uplink & downlink received

16
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LEO- 400-2000km MEO- 2000-36000km HEO >36000km

Satellite Orbits

LEO and Molnya
used for Amateur
Satellites

90 mmute;.)

; / AO Zl0} Intended Orbit
/ ‘ " 68° inclination
MEQ-2000-3€000, KM

-12960|<M

Geosynchronous
35,000 km

Pass Times- LEO-20 minutes MEO- 90 minutes HEO- 12-18 hrs
ISS- AO-7- 10-117

*
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Satellites Footprint -
RS-44-linear SO-50-FV il

VL3 129

~ MosKn e L A
_ 04.12.23 19:31 \ M A LR a1

e §
» el
= = W : ~ | 0412231934 .
, & AT 04.12.23 19:31
04.12.2319:31 A
‘ - 589CMg5QsL?
04.12.23 19:32 s
| i I | - e T 04.12.2319:32
N | N : 04.12.23 19:32
N P o ) = : 04.12.23 19:32
“@ b Y ¢ = 0412.23 19:32
. R i | 3 04.12.22 19:32

?gs CMI5QSL?
1199
ca cawasy FN30
RRTOARR, ||| |IRR13-TU
Q caWaV FN30
g/(;MG 799 M99 OFI»;;O o
Q CQWZ.N = -'ﬂ—-—D’lgrpaa(wStal\ls. q
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What’s up there?

)
o, AN
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AO-7- SSB/CW
AO-91-FM-UP-435.250-DOWN-145.960-PL-67Hz-ctcss
10-117-DIGITAL
ISS-FM- UP-145.990 DOWN-437.800 —PL-67Hz- ctcss
JO-97-SSB/CW
RS-44-SSB/CW
SO-50-FM-UP-145.850-DOWN-436.795-PL-67Hz-ctcss
TEVEL-1 TO 7-FM- UP-145.970-DOWN-436.400- NO PL
50-121-

https://www.amsat.org/FM-satellite-frequency-summary/ 19



KISS Method

What do we need to know- Where to Go?

Radios frequency & programmed for Doppler correction
Satellite Status

Time the Satellite will be in our Footprint

Does the Elevation of pass match our surroundings
Trace the path the Satellite will follow

Tools Needed

Phone /Compass- before pass-landmarks- to follow from AOS to LOS
Recorder- to remember call signs

Headset for hands free operation

Elk or Arrow Antenna

Two radios- one for uplink and one for downlink- not required initially

20



Let’s begin to plan for a successful pass

One Stop Searching

://www.amsat.org/

Home About v Get Involved v Education v ARISS Satellite Info v Services v Projects v Events v Donate Store

Satellite Info ~ Serv

Pass Predictions
Current Status
Satellite Schedules
Telemetry

Upcoming Satellite
Operations

Communications
Satellites

Telemetry Only
Satellites

TLE/Keplerian Element
Resources

Station and Operating
Hints

Satellite Related
Software

Orbiting Satellites
Carrying Amateur Radio

Amateur Satellite
Database

21
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Satellite Info v

Pass Predictions
Current Status
Satellite Schedules
Telemetry

Upcoming Satellite
Operations

Communications . . )
satellites Satellite uplink + downlink

Telemetry Only
Satellites

TLE/Keplerian Elemu

22



What is the Frequency?

Communications Satellites

Links to information about two-ay communications satellites carrying repeaters, transponders, and digipeaters can be found here

FM Repeater

(Click here for frequency chart, follow links below for satellite details)

s S0-50 (SaudisSat-1C)

e AQ-91 (RadFxSat / Fox-1B) Do not attempt to access in eclipse

s AQ-92 (Fox-1D) Sporadically active

o LilacSat-2 (CAS-3H) Transponder activations sporadic

s |0-86 (LAPAN-A2) In equatorial orbit, activations by schedule

s PO-101 (Diwata-2) Active by schedule, see here for schedule updates

e AQ0-27 Currently on for four minutes on ascending and descending passes over mid-latitudes of the Northern Hemisphere
e |SS Crossband Repeater Click here for schedule updates.

s FO-118 (CAS-5A)




Wow this is Easy!

Frequency Chart

ISS Crossband Repeater 1 145.990 MHz

See ARISS Status for status information 2

1SS Crosshand Repeater

Downlink FM Comments
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Satellite Info v

Pass Predictions
Current Status

Satellite Schedules

24



CubeBel-1
CUTE-1
neutron-1
UKube-1
BY70-2
LilacSat-2 [l
ES-3
[A]l_AO-T
[Bl_AC-7HE
AC-92 Uivill
AD-95 Liv
AO-95 Uiv
[B]l_UO-11
LO-19
AO-2T
EFQO-29
XKW-248,
XW-2B
KMW-2C
XMW-2D
XW-2E
XW-2F1

1O-86
EO-88
AC-91

JO-971
FO-99

10-84_Digi
XI-V1
PO-101[EM] @@ [ 2
QO-100_NB PEE
NO-84 PSK 1
ISS-DATA
ISS-DATV
ISS-SSTV




Getting Started
Radio Programming -ISS CBR

ISS- CBR

ISS-CBR

ISS-CBR

ISS-CBR

ISS-CBR

ISS-CBR

ISS-CBR

145.990

145.990

145.990

145.990

145.990

145.990

145.990

437.815

437.810

437.805

437.800

437.795

437.790

437.785

ADJUSTING FOR DOPPLER
https://ka7fvv.net/PDF/FM Sat Reference.pdf



https://ka7fvv.net/PDF/FM_Sat_Reference.pd
https://ka7fvv.net/PDF/FM_Sat_Reference.pd

> SRR
Pass Prediction- ISS-CBR * ; ©

AMSAT:

v |for Next| 10 + | Passes

Calculate Latitude and Longitude |—Im|
from Gridsquare; | — 1 """~ "=

Enter Decimal Latitude: |4ﬂ.'€:95!§+ || North v |

Enter Decimal Longitude: |?3.291E'r | | West v |
Elevation in meters AMSL: m

| Predict |

Save my location for later use

27
https://levinecentral.com/ham/grid_square.php
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AMSAT Online Satellite Pass Predictions - IS§

View the current location of 155

Date (UTC)

AOS (UTC)

Duration

AOS
Azimuth

Maximum
Elevation

Max El
Azimuth

LOS
Azimuth

LOS (UTC)

04 Now 23

02-34:45

00:07:25

169

6

128

82

02:42:10

04 Now 23

04:09:10

00:10:49

225

G5

134

a1

04:19:59

04 Now 23

05:4G:25

00:10:11

268

21

327

43

05:56:39

04 Now 23

07:24:38

00:09:13

300

12

0

af

07:33:51

04 Now 23

09:02:00

00:09:59

312

19

11

36

09:11:59

10:33:40

00:10:57

306

88

10:49:37

12:16:06

00:08:29

284

10

12:24:35

05 Now 23

01:43:03

00:04:15

146

2

01:52:23

05 Nov 23

03:20:54

00:10:32

213

34

03:31:26

05 Nov 23

04:57:40

00:10:30

258

25

05:03:10
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Hand Held Satellite Tracking « JE9):

AMSAT.Y

88-EL |

\\.\ ".
>
\\ -
Ny’
128-DEG 306-DEG

LOS TCA .
436.785 436.800 DpoPPLEF 436.815
A A A

A A A

S5KHz steps to >N

compensate
ke |

AOS-Acquisition of Signal- TCA-Time of closest approach- LOS-Loss of signal

28
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for a Successful ISS-CBR Pass [EM<P\

* Goto
W n DS
AOS  Maximum  Max EI LOS
PY BE EARLY Date (UTC) |AOS (UTC) | Duration | i | erovation | Azimuth |A n | LOS (UTC)

20Dec20 | 09.1358 | 00.04.03 144 1 131 09:18:01

[oo1032| 212 | 32 | 19 | | 1057:10
H H 20 Dec 2 2323 | 001037 | 257 21 349 12:34:00
> ShOW prEdICtlonS for ISS >n9:::‘ ia0131 1000923 202 | /| [ 151054

20Dec20 | 153911 |00.09.49| 310 | | s 78 15:49:00
200ec20 | 171601 |00:1051| 308 | 4 17.2652

 “Passes” - 50 degrees minimum —

* Radio Programme
g . CH# NAME TXFREQ | CTCSS(TX) |RXFREQ

e Squelch Open
e WATCH- UTC Time 1SS- CBR 145.990 67.0 437.815

 COMPASS/phone- to tra
ELCINERS

* Grid Square- Yours- FN30?
 Voice Recorder

\

& N

g [T T P 1

g =

f wmw - -
-2 ) }
| =g N D= P

‘P

o TESAE O S=

» ——

https://www.levinecentral.com/ham/grid_square.php


http://www.amsat.org/

The Art Of Making Contacts

Make sure you can hear other stations
LISTEN-LISTEN-LISTEN

Adjust antenna for best signal- YAGI WRIST
Change frequency when signal is not clear
Try not to call early in pass- elevation too low
Wait for pause in the activity

Give you call sign once- say-HH-Listen

Or Call a specific station, DO NOT CALL CQ!
Know your Grid Square

Repeat the process as the satellite moves
You can schedule a contact with another



C:/Users/Peter/Documents/HRU2021/FM-Satellites-Best-Practices.pdf

MAKING CONTACTS
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Using a linearly polarized antenna-wrist twist
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AMSATS

I-Phone- SAT-SAT App- store
AMSAT Droid Free

1/6/24, 10:11PM

Sat 06 22:11:41 f 234°
AOS Shift

Sat 06 22:21:48 [ 054°

LOS shift

+2323Hz @100MH=z
Max El

-2320Hz @100MHz

83.1°

- @ D

Calendar Settings



HFJW'F'NS
ABOVE

@ Live sky chart

.f‘ Nightly Events

o 158

@ Radio satellites

Q, search satellites

Heavens-Above Pro [l 4%

Pass Track

Heavens-Above

41 ol T -
Heavens-Above Education
€ Everyone I
: T T
Contains Ads W
A Ve L 228 S Z
m Add to Wishlist S — =
S
Z ~
E
/ | \

& IS5

& MNightlyEvents [

Mo 2020-07-06
21:16:06
STARLINK-32 21:54:28

i, nag, 3. & 121

SKY CHART

Sunset

297° NW

Cosmos 1758 Rocket  21:54:51

mag. 3.8 T1:50:29=-21:59:14 37°46'20" N 122°29'33" W
4 Cosmos 1455 21:55:26 g San Francisco, CA
*‘ slev. B5°; mag. 2 11:51:35=-21:5%:17 g.
] : 140 ft Elevation
STARLINK-40 21:56:05
lav, 78%; mag, 3.2 1 5EIT-11.5931 TR
N Twilight ends 21:56:37 . _
2 TE Time Elev. fzimuth Pefiod 9 -
i e e ispley 0Z35:06 10° SW, 236" velocity 7.
o, 59 mag. 3.6 T1:5338- 730N 4E
' Exits shodiow 02-37:47 52° SSW, 212° |

shev, B0 mag. 32 1154752201210 Bedow 10 0Z47:456 10" EME, 70° Apogee 4

STARLIME-44 21:57:43 Max olov, 023825 £8* SSE 153° Perigee 4
Inclination 5

sets 024352 0° ENE. 68°




PROGRESSION o B
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Kenwood TH-D72 * =
(%)

Full duplex AMSAT@BQAb

BAOFENG/TWO PACK
Yaesu FT-60R

o
s

o = Ol

ONE DUAL BAND HT/ FM SIMPLEX- yagi antenna

TWO HT’S/DUPLEX/ FM-SO-50- | HEAR MY DOWNLINK!
ALL MODE VHF/UHF/SSB 2 RADIOS- AO-7-FO-29-A0-73

ALL MODE VHF/UHF- BASE STATION- AZ-EL ANTENNAS



Satellite Resources
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AMSAT.ORG
https://www.qrz.com/db/WD9EWK

http://www.k6lcs.com/Home.html
http://www.amsat.org/mailman/listinfo/amsat-bb

https://keOpbr.wordpress.com/

https:/lwww.peOsat.vgnet.nl/satellite/amateur-radio-satellites;,

https://levinecentral.com/ham/grid_square.php

36


https://www.pe0sat.vgnet.nl/satellite/amateur-radio-satellites/
https://www.pe0sat.vgnet.nl/satellite/amateur-radio-satellites/
https://www.pe0sat.vgnet.nl/satellite/amateur-radio-satellites/
https://www.pe0sat.vgnet.nl/satellite/amateur-radio-satellites/
https://www.pe0sat.vgnet.nl/satellite/amateur-radio-satellites/
https://www.pe0sat.vgnet.nl/satellite/amateur-radio-satellites/

KEEPING AMATEUR RADIO IN SPACE

PLEASE CONSIDER JOINING

Founded 1969-501 C-3 charity in DC- all Volunteer
Mission to develop and provide satellites and
Technology used for amateur radio use
Partners with schools and universities for
Launch opportunities thru NASA- ELANA

WWW.AMSAT.ORG

37




Future Satellite Launches

Greater Orbit Larger Footprint (GOLF)

* Successor to the Fox series of Cubesats

* Larger 3U (3ox10x10 cm) footprint GOl FTEE EXtEnor Querven

* First two satellites in series
* GOLF-Tee

* Technology demonstrator
* LEO

* GOLF-1
* Enhanced capabilities
* LEQ, but possibly MEO/HEO

* Orbital debris regulations went into effect. It's crowded up there!

38
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Faster launch opportunities

. Working on ahFM

40
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What Is ARISS? * *%

AMSAT.Y

Amateur Radio On the International Space Station

1996 Formed- To design, build an operate Amateur
Radio equipment in space for educational purposes

Schools apply to Host a Scheduled Contact

Purpose to promote STEM initiatives and a mental
break for the Astronauts to speak to the public

42
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Amateur Radio on the International Space Station

SSTV-437.800
Lunar Exploration

AMSAT.Z®

Current Status of

ISS Stations

*as of December 29, 2021
Columbus Module radio’s:
IORS (Kenwood D710GA)
— STATUS -

Configured. Current mode
set to packet operation
(145.825 MHz up &
down). Next mode change
to support cross band
repeater (145.990 MHz up
{PL 67} & 437.800 MHz
down) targeting Jan 4

https://www.ariss.org/curre

IS nt-status-of-iss-stations.html

& 1
/F“\‘ Fi'stunaraose-l.lplmags
' 19 cepms 4/12
==
I SOIS > C () >ARIS
Sp <,
2018 08-25 14 Z] (o]0] received
Nl(l )~(JII(UI SO IS Tw8#1 >/
u’}
701808?r14 20:52 Bluetooth OK(+’I’& 1)
AA \H 7>APDR14 , ARI® RSOISS 3002 .
8 IIK/ 9437 91W| //\ H()U:v?,‘u /\}u-\/ from
EM29 KCK
2018-08-25 14:20:41 received
NI(I O9=>SORTS5W, RSOIS *: "w8Gl1 =/
?018 08 2a 14:20:37 Bluetooth OK
AA U/\\J 7>APDR14 , ARIS RSOISS

KC5ILO-2 :qsl 599 em29 qsl?
{1
2018-08-25 14:20:24 received
N5DGK-9>SORT4Y , RSOISS*: "w8hl R
“"30} %
2018-08-25 14:20:10 received
AAOAN-7>APDR14 ,RSOISS*,RS0OISS: 3
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Assumptions: HH Portable
Preferred: Duplex?
Choices:

Kenwood TH-D72-A- Yaesu-FT-470-FT-51R-FT-530-Icom-IC-W32-A, W32 —
Wouxan-KG-UV8-UV9—only-A0-92- Alinco-DJ-G7-UV/-LV-1.2Ghz
Best options:

VHF/UHF Radios-

Kenwood-Icon -Baofeng- Wouxun- Better Radio for RX-
Two Radio Option:

Yaesu FT-65- RX- Baofeng- UV-5R-TX

45



N5DUX Sat Guide- https://n5dux.com/ham/satellites/ * <P\
*x %Y
AMSAT:S

AMSAT - the Radio Satellite Corporation who coordinates and oversees amateur radio satellites in the US.
» ARRL - the National Association for Amateur Radio

» Arrow Anfennas - perhaps the most popular handheld antenna for working VHE/UHF satellites

» Elk Antennas - easily the second most popular handheld antenna for working satellites

» Bioenno Power - popular battery manufacturer for LiFePO batteries

» ABR Industries - custom, quality coax cable assemblies (often when you buy coax from vendors, they're getting them here)
» DX Enginnering - source for most all ham radio equipment

» PortableZero - maker of the dual 817 frame [ use

» MiniCircuits - maker of the VHF Low Pass Filter I use

» Heavens-Above - satellite (and celestial body) tracking website

» N2YO - graphical satellite tracking website

v Satellite Tracking App Wiki - Wiki page listing the more common satellite tracking apps

» SatSat 108 app - my preferred phone tracking app (for now)

» YouTube: Tips on Operating Linear Amateur Radio Satellites (Part 1) - Sean, KX9X's fantastic video series sponsored by DX

Engineering, explaining satellite operation
= YouTube: Tips on Operating Linear Amateur Radio Satellites (Part 2) - Sean, KX9X's fantastic video series showing linear
satelite operating (probably better than all the words here)

» Twitter #amsat Hashtag - Most active satellite ops use Twitter and the #amsat hashtag

» Tuwitter @GridmasterHeatMap - showing heat map of most needed gridsquares for Gridmaster

» Paul, KEOPBR's Frequency Cheat Sheet - updated to show active satellites uplink and downlink frequencies throughout the
passband

» WxTolmg - free software to decode APT Weather Satellite signals like NOAA 19

» OnAllBands Blog - Sean, KX9X's blog entries



Orbiting the Earth: A Beginners Guide to Amateur
Radio Satellites

THANK YOU- KEEP LOOKING UP

QUESTIONS?

o«  THANKYOU @73 L
W2JV@AMSAT.ORG .
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