The W8UM Shack Primer

Facts our members should know before seeking Station Manager
approval to operate the shack communications equipment

Part Il

Bill AASRW

Thursday, January 27, 2011, 6:30 pm
EECS 3427

W8UM Amateur Radio Club

NOTE: A copy of this presentation will appear on a W8UM computer shortly.
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What will be covered

Compendium of theory, references, setups,
specifications, operating procedures, software
and safety useful in the W8UM shack.

 Antennas
 Shack Stations
— Workbench
— Two meter
— EcholLink
— HF
— Satellite
o Safety

e References
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General Comments

 Many of the following slides were taken from
other presentations

— Please ignore page numbers

— Figure numbers, though odd, will be referred to
occasionally

 Too much detail on slides
— Intended mainly for reference
— We'll ignore most detall
— Refer to it later as you need it
» Apologies for poor slide quality
— Old or non-existent manuals and references
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Caveats

This presentation is intended to serve as
— An intuitive background of the W8UM facilities
— A jumping off start for those new to ham communication equipment
— A review for those who have prior experience
Much more study is necessary to operate any of the stations
described in this presentation
— Many secondary considerations have been neglected
— Not all connection details have been described
— Only basic operations have been included
— Specific FCC rules have not been mentioned
The responsibility of learning the necessary details_is left to the
new ham operator

— Many of the finer details will be answered during your sessions with
K8QKY and other more experienced Elmers. Don’t be afraid to ask
guestions

— Much will be learned by hands-on experience and by

* Reviewing your license study material
. IReading QST, CQ Magazines and other ham journals, manuals and other
Iiterature

I'm not infallible. Let me know of errors, omissions or could-of-done
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HF Station

HF Components
Interconnections
Listening
— Selecting Band
— Using Inverted-Vee (80-40m Dipole)
— QOperating Ten-Tec Transceiver
Transmitting with Inverted-Vee
— Palstar Antenna Tuner

— CW Operating skills
» Reference data
« CW QSO example

— Choosing Bands with Ham Cap
— Logging & QSL cards

Heathkit Linear

Transmitting with StepplIR & Rotor
— SteppIR Control
— M? Antenna Rotor

Shack Primer
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e k*ey Ten-Tec Om

SteppIR Controler
M2 Rotor Controller

- .
Computer %

HF Operating Station

Shack Primer



The University of Michigan
Amateur Radio Club

8UM

Established 1913
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Omni VI General Specs

See Manual, pp viii

MODES * USB. LB, OW, FaK OR AFSK, FM built<in,

FREQUENCY RANGE * Allham bands 160 through 10 meters, Twelve 500 KHz segmants with
30 KHz over-shoot at upper and lower band edges.

DISFLAY 7 dhgitto 10 Hz resolutiaon, 56" LED, 2 secondary .3" displays for clock,
memory channel and offzet.

FREQUENCY CONTROL LO generated with aorystal oscillator mixed with 8 low noise 4,97 - 5.53
MH: shase locked loap,

COFFSET TUNIMNG + -8.99 KHz, roceive and transamit.

DUAL VFOs with SPLIT mods

MEMORIES 100 duplex memores. o soraten pad memory (hattény backup, 2-3 yr life)

PLC INTERFACE Sefial portoperatot. of 2aceive dnd transmit, includes twn Fneand
AS<232 interface, Qs 0 0200, 2420, 4800, 3800 o 12200 baud.

FREQUENGY ACCURACY P S0 Hz @25 degrees L. NOTE, Thatreauence wil shift o otceably for
1-2 minutas white thi oo Lans Lo whena Frel turned on. Leave power
supnly on to elminete 1|« orift

ANTEMNMNA 50 ohm unkalzaeed

REMOTE BAMD SWITCHING Selects antanna or oihet station acnessones.

POWER REQUIRED 2 Aqeceive, 20 A transmit @ 1 2- 1A VEC

COMSTRUCTICHN 20 G110 apoxy glass PC boards, most field replageable, [ xtruded
alurminum front panel, aluntournchagsis, texiure painted tog & bottom,
SnAN up stainkess Steet bl

DIMENSIONS HWOS. 75" x T2, 76" ¢ 1714 .8 v37 Bxd3.2com

WEIGHT Thibs 7.25xg

Shack Primer
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HF Component Relationships

Ant Tuner " StePPIR ANE <

80 m Yagi Ant |
0 10 £ Mast StepplIR Control
I |
Hea®-Kit | 1
T | M2 Rotor <=y
Ten-Tec  ~---- t
40 fthower
Computer 65 ft EECS Roof

|

N1MM Logger EathGround M2 Rotor CTL
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* Power Supply connections
not shown

IIIIIIIII>

Heathkit Linear Amplifier

------------------

Palstar Antenna Tuner

W3SUM: HF Components

StepplIR Control

StepplR 40m-6m
Yagi Antenna

80m Inverted Vee
Antenna

Do not turn on

Ear phones
Ten Tec Omni Vi

Microphone

1/13/11 Shack Primer

M2 Antenna Rotor
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W8UM: HF Station Connections :

80m Inverted Vee
Antenna

SteppIR 40m-6m

+12 VDC
AC Plug Adapter

S

5
SERe080
s
G%

%

Yagi Antenna

Established 1913

M2 Rotor
System

SteppIR 40 — 6m Antenna Controller

Tk devike complies wil part 15

of 1he FCE rules, Opsratin k subjec
10 fhe conditian haf his devk s
0SS T TOLES TRl WS ferenes

Made in the U.5.4.

HTH
= F

Q

|IAU)( pou.erl cehnected to Frimary! | Ground
[ |

Power
Primary

5

at 24 VDC

Data In

$F
$ F

Data Out

SteppIR Antennas
Bellevue, WA (425 391-1999

I—} AC Plug Adapter

Ten-Tec Omni VI Transceiver

TEN-TEC
KEUSILLE, TN TN
MADIE 4 158

13.5 VDC Supply
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T—-Ten-Tec
V —Inverted-Vee
S- StepplR

LSB <10 MHz
USB > 10 MHz
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DX to Greece

(9-18-2010)

Ham Cap* Propagation Analysis. Setup

& Ham CAP 1,71

|

flam CAP 1.71

by YEINEA

Input parameters

8 T RIS R e
a DKLl ol 3
Month ¢ om0 »| WUl

;fgg Path & St Clog [ Power /100 :]

—

B Home IEC'_NJ Iﬁ_':ﬂ
~ Chat '
B v PlathUF
] v Mak Best Hour
~ Map Shle
" (" Colr
TET Show S wi
P

[ Params

v

B EhallJ Mapl Seltingsj T At j

Greece: 31° N, 22°E

F'alamsJ B EhaltJ M 7] Sefgs

W8UM: 42° N,

* http://www.dxatlas.com/HamCap/
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28| |5elYasi @95 R v o8] |elvag@BER |

| DX Atlas 2| |selvai@asn v 21| [elvad@sEh v

1g] [Felvad@ast v
14| [Felvag@aEh v
10| |Dipdle @8R |
7| |Dipde@BERt v
35| |Dipdle @85 |

18] |Selvasi @950 -
7 ||Dipoe @7 v
35| Dipk @751t >

m lonoProbe

~ Map Resalubion

* High
(" edur Dbi 67
| Pattern |

" Low

@ Feti © Ho

83°E

Approx Ant: Dipole @ 55 ft
and 7 Mhz (40 m)
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DX to Greece (9-18-2010)

Gr,eece

Partkmz B8 Chat | L2 Settings | 75 At
 [000dUT 7MHz [SMR13dB Elev.4° (FZFZ | MUF 11,7 MHz

Approx.
elevation
vector

1/13/11

Dipole @ 55 ft

[type 14]

Azim. 07
Elev. 317
Dhi 70

Vet 7 Ho

|

1
7MHz @ 01:00 UTC
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Sept 18, 2010 Log Entry
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g Lewd | __“II'.'L';' Teioaral | dplq | 9 Erkisrby aeg rjEF“_" ______ —=
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eul e || gien | svefia iTagy FE 8 gl ENE B R -
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Yarhel A oed|en i |[T224] RTIFS | 559 o95| Frany Sogeh Load
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Note S| 1807 |0 | veo ||desn | IGIFE | 5oe 5w avide 114
Wr Sibafie [fEore | e || #2506 | Heape | 55| Skt R T P 1.4
P sfasfiol 13,00l cuil ey || 2618 | Gafpramn s | €59 _ Caene aths i
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18075 0 oo [ Zidd | LYSWT |S75 (599 Tamrasee Chers
[igsIyom|im |[R105 | PG [gagicag F"""":&""L'l n |
4891 [enfisn ||231) | 3a%FE | 599 <9g {4 i
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iedes led| ren jE30d | 2BREF (5% 577 | Manr i s | -
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Ten-Tec Operator’'s Manual

r

TEN-TEC

OPERATOR’S
MANUAL

OMNI VI

MODEL 563

HF TRANSCEIVER

ot L

http://www.tentec.com/files/M odel %620563%200mni %20V | %620M anual . pdf
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ity of Michigan
ateur Radio Club

wsuMm

Omni VI Transmitter Specs

See Manual, pp viii - ix

" IEANSMITIES
Al 0} A= 17 s rahifiea
A ATEUY IR L 10, 12, 15, 17, 29, 30, 40, 80, 160 MHz
GC INPUT Maxirmem 280 wen i LAy D0, od% duty eyvele for upto 20 minutes,
Continuous dury o8 oas epe s pied aly @ oaling of rear pansl heat zink,
MICROPHOMNE IMPUT <00 - B0 Oheas, 500 eots micre e nes anith Bm B2dR) Ottt Polanzing
voltage torelac o 00k el
SPEECH PHOCESSDR Adjlstable comprassion evei
TR SWITCHING FIT e YOX oo o . loh g ean i gr akiWRSE, o0 OV, delay on
SLOW 15 adwistabie
IAMBIC KEYER adiustable 10 - 80 WPM, tvpe & o0 B weight adjusrable from kevoad.,
CW OFFSET programmatie 400 - 930 Hr, GGP generated, sidetone algomatically
matches offset, vpiumes adjustabie indepandant of AF gain control.
Fr DEVIATION + LEKHz
METERING Switchable to forward power, SWHR, collector current or audio processing level
on 558,
SR GENERATION Balancad medulatar followed by 3 MHz, B pale crystal |adder filter,
CARRIER SUFPPRESSION G0 dB rypical
URWANTED SIDEBAND 60 dBtypical at 1.5 KHz fone.

SUPFRESSION
THIRD ORDER INTERMOD 30 dB belove o tone at 100 watts PEP.

SPURIOUS OUTPUT Betrtor than 45 di below peak power output,

Shack Primer 17



Omni VI Recelver Specs

See Manual, pp viii - ix

y of Michigan
Radio Club

wsuMm

Established 1913

RECEIVER —
FREQUENCY TSI e
SENSITIVITY P MHz 1.%.29.7 e ———
S58,0W,F5K A5uV 10dB S/N
g0 0uV 12dB SINAD
L T SELECTIVITY | .
SELECTIWVITY bLFc‘rt;irrL'?'_'l':i: — | 6 dB -6 1B Shape fector
STANDARD 2.4 KH: 2.4 KH=z 4.50KHz 1ET1
OPFTIONAL [ § KH: .8 KHz 1.40KHz 1.89:1
OFTIOMALS00Hz | S00HZ 140 Eliz 2.850:1
OFTIONAL 250 Ha 250 H=z B30 He 31.40:1
STANDARD EM 15.0KHz 30.0KIHz 2.00:1
¥YNAMIC RANGE 97 dB@ 2.4 KHz bandwadth at 20 KHz spacing, 100 dB + withCWilters.

THIRD ORDER INTERCEPT + 1048m

NOISE FLDOR -133 dBm @ 2.4 KHz bandwidth

PHASE MOISE -122dBc @ 1KHz, -138dBc @ 20KHz.
S-METER Calibrated te 50 LY at 59,
ATTENUATOR -20dB

FASSEBAND TUNING + £ EHHz

I-F FREQUENCIES 1zt |-F 9 MHz, 2nd I-F 6.3 MHz [passband tuning IF), 2nd |-F for FM 455 KHz.

NMOISE BLANKER Adjustable threshold

ALTOMATIC DEP NOTCH
FILTER

Eliminates multiple heterodynes, notch depth automatically selected foreach.

1/13/11
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1.

a.
b.
C.

2.

a.
b.

3.

1/13/11

Start by listening to a few QSOs

Components Involved
Inverted-Vee 80-40 m antenna (#1)
Palstar antenna Tuner (80-m cable)
Ten-Tec Omni VI HF Transceiver

Prepare to listen

Set Ten-Tec initial settings
Select: band, mode and frequency

Spend some time listening
a. 40 & 80 meter bands

iii.
V.

V.

Explore both CW and Phone
Note QSO procedures

Watch S-meter

Play with Notch

Once familiar, prepare to transmit

Shack Primer

|nverted-Vee Ant

Pal star

Ten-Tec
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woamel - OQMNI VI INitial Settings*

@ Inner knob

O BF .. sasiingos Full clockwise RF gain (Full clockwise required for S-meter to be calibrated)

o AP s 9:00 AFgain
PUOWER ....... ON Turns Ten-Tec Omni VI 13.8 VDC on and off
METER ... ... WD RF power out; SWR reflected power; | ¢ collector current; PROC speech processor out
ANT......... ...MAIN Connects XVCR tomain 50 {2 Ant. AUX Connectstransceiver to AUX Rx Ant.
AGC .............ON Automatic gain control (Must be on for S meter operation
AGC ............. EAST Controls attack and decay time of AGC (FAST recommended for CW operation)
i F5 3 3 ; N MANUAL (no light) Reducesinterfering signals (For CW mode, set to MANUAL)
QSK . ooviiiiinnn, FAST controls speed of transmitter to receiver switching SLOW normal for CW
ETTN jisvsyiian OFF (no light) When ON inserts a 20db attenuation in receiver to reduce strong signals

B0 1 ; S — Full counter clockwise Reduces unwanted background pulse noises

O SQL .............. Full counter clockwise InFM mode, used to sgquelch the background noise

e PBT .............. 12 :00 Movesthe pass band to improve the quality of the received signal

O BOFEB e Full counter clockwise Shiftsthe notch filter over the unwanted interfering signal

® [ O RITEXIT cvunsuivnnns [gnore fornow Used to quickly offset the receiver and transmitter frequencies

PROC ............. OFF (no light) Controlswhether the processor is on or off

o MIC ... ... 9 (00 Adjusts the microphone output for proper ALC operation

O PWR .Full. CCW 42=88- Transmitter output power (Keep low (ccw until antennais tuned.)
KEYER SPEED Full counter clockwise Adjusts the speed of the built-in electronic keyer
PROCESSOR ... Full counter clockwise Adjusts the voice peaks for better sound quality
NOX arsnmy OFF (no VOX light,
upper display) When ON and adjusted properly turns on transmitter when talking
* Consult Chapters 2 and 3 of manual for more detail of how these controls affect the transceiver operation

1/13/11 Shack Primer
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* Power Supply connections
not shown

IIIIIIIII>

Heathkit Linear Amplifier

------------------

Palstar Antenna Tuner

WS8UM: HF Listening

StepplIR Control

StepplR 40m-6m
Yagi Antenna

80m Inverted Vee
Antenna

Do not turn on

Ear phones
Ten Tec Omni Vi

Microphone

1/13/11 Shack Primer

M2 Antenna Rotor
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Ten-Tec Omni VI Transcelver

Turns Transmitter
modulated with tone on!!

Notch SMeter TuneAnt Display MHz) |IF Filters

I

o . ',

. . . .
ALVER wMLD FADLLLI08

- ] i =
B B oroc 3 oaec worcw [ oss —a WosM  Wewg
On/Off P e R\ enek
Phone Jack
Mic Plug RF PWR‘

AF RF Select Mode  Manual Tuning
L Gain ] Keyboard Entry

When LISTENING, feel freeto play with any of the controlsindicated in red, except
RF PWR and the Mike PTT must remain OFF.

1/13/11 Shack Primer

Established 1913

RIT
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Tech Class HF Bands

(75 meters)

80 Meters (3.5 MHz)
3.700

3500 3600 4 000MHz

3.800
3.525 3.600

15 Meters (21 MHz)

21.000 21:200 21,450 MHz

21200

21.025

1/13/11

" |=RTTY and data
| |=phone and image

B} = SS58 phone
| = USE phone only
= Fixed digital message
forwarding sysiems onfy
E = Amateur Exira
A = Advanced
G = General
T = Technician
N = Navice

Shack Primer

7.000

40 Meters (7 MHz)
7.125

7300 MHz

T7.025

7125

10 Meters (28 MHz)

28.000 28300

28.000

28500

29.700 MHz

EAG

NT
{200 W)
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Transmit CW with Inverted-Vee

1. Setup as in listen mode (on 80 or 40 m)
2. Check if frequency is in use

3. Apply Ten-Tec RF PWR
. Turn meter switch to SWR
Press Tune*
Increase RF PWR (let’s abbreviate PWR) |
Watch SWR on Ten-Tec S-meter. |
If over 2:1, decrease PWR and tune using
Palstar antenna tuner
4. Once tuned, you are ready to QSO | Ten-Tec
a. Turn meter switch to FWD
b. Adjust PWR appropriately for good QSO
c. Continue to monitor SWR on ant. tuner

5. It's time now to get serious about CW

| Inverted-Vee Ant

Palstar

© oo oy

* You areontheair. Do not leave on too long. Y ou must transmit your call sign afterwards

1/13/11 Shack Primer 24



AT1KM Owner’'s Manual
VZiPalstar

AT KM [ 200 Watt Antenna Tuner

Owner’s Manual

http://www.palstar.com/manual_atlkm.pdf

1/13/11 Shack Primer 25
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Palstar Antenna Tuner

Established 1913

Settings for Inverted-Vee Dipole
BAND TUNE INDUCTOR
SUGGESTED ACTUAL SUGGESTED ACTUAL
160 M 55 26 67 4.65
80 M 54 63 264 25.68
757460 M 53 54 304 27.80
40 M 52 32 323 28.94
20 M 49 19 349 33.50
17 M 43 18 350 35.30
15M 42 14 354 35,10
12 M 45 14 353 36.00
10M 45 13 350-352 36.25
30M 485 49.50

Shack Primer
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CW Operating Skills

« I cannot cover everything
— Won't remember anyway
«  Whenever operating in a new mode
— Listen first
— Observe protocol
— Then operate
« “The ARRL Operating Handbook™ - a good help
— CW (& SSB) good for weak signal (QRP) modes
« To get started - Let’s consider CW operation using International Morse Code
— Reter to Tables 6.2, 6.3 and 6 4 1n your text (Shown in the next three
slides)
« Q Signals - Table 6.2, p 6.7
* Common Abbreviations & Prosigns- Table 6.3, p 6.8
 The RST System - Table 6.4, p 6.9

1/13/11 Shack Primer 27



Q Signals

The University of Michigan
Amateur Radio Club

Established 1913

(Table 6.2, p. 6.7)

Table 6.2
Q Signals

These Q signals are the ones used most often on the
air. {Q abbreviations take the form of questions oniy -
when they are sent followed by a question mark.)

QRG  Your exact frequency (or that of ___ ) is
____kHz. Will you tell me my exact frequency

{or that of )?

QRL  Iam busy (or | am busy with ___ ). Are you
busy?

QRM  Your transmission is being interfered with
(1. Nil; 2. Slightly; 3. Moderately; 4. Severely; 5.
Extremely.) Is my transmission being interfered
with?

QRN 1am troubled by static __ . (1 to 5 as under
QRM.) Are you troubled by static?

QRO Increase power. Shall | increase power?

QRP  Decrease power. Shall | decrease power?

ORQ  Send faster (____wpm). Shall | send faster?

QRS Send more slowly (____wpm). Shall | send
more slowly?

QRT  Stop sending. Shall | stop sending?

- QRU  Ihave nothing for you. Have you anything for me?
~ ORV  |am ready. Are you ready?

QRX 1 will call you again at ___hours (on ___kHz).
When will you call me again?

QRZ  You are being called by _____ (on ___kHz).

Who is calling me?
Q8B Your signals are fading. Are my signals fading?

1/13/11

QSK

QsL

QSN

QSO

QsP
QsT

QSX

QSsY

QTB

QTC

QTH
QTR

Shack Primer

| can hear you between signals; break in on my
transmission. Can you hear me between your
signals and if so can | break in on your
transmission?

| am acknowledging receipt. Can you
acknowledge receipt (of a message or
transmission)?

| did hear you (or ___) on ___kHz. Did you hear
me (or __)on____ kHz?

| can communicate with direct (or relay
through ___). Can you communicate with ___
direct or by relay?

| will relay to ___. Will you relay to __ ?
General call preceding a message addressed
to all amateurs and ARRL members. This is in
effect “CQ ARRL.” _

| am listening to ___ on ___kHz. Will you listen
to___on___kHz?

Change to transmission on another frequency
(or on _kHz). Shall | change to transmission
on another frequency (or on ___kHz)?

| do not agree with your counting of words. | will
repeat the first letter or digit of each word or
group. Do you agree with my counting of words?
| have ____messages for you (or for ___). How
many messages have you to send?

My location is . What is your location?
The time is . What is the correct time?

28
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AA
AB
ABT
ADR
AGN
ANT
BClI
BCL
BK
BN
BUG
B4

C
CFM
CK
CL
CLD-CLG
cQ
CuD
CuUL
Cw

DE
DLD-DLVD
DR
DX
ES
FB
FM
GA
GB
GBA
GE
GG
GM

Common Abbreviations

All after

All before

About

Address

Again

Antenna

Broadcast interference
Broadcast listener

Break; break me; break in
All between; been

Semi-automatic key
Before

Yes

Confirm; | confirm
Check

| am closing my station; call
Called; calling

Calling any station

Could

See you later

Continuous wave

(that is, radiotelegraphy)
From, this is

Delivered

Dear

Distance, foreign countries
And, &

Fine business, excellent
Frequency modulation

Go ahead (or resume sending)
Good-by ‘
Give better address

Good evening

Going

Good morning

(Table 6.3, p.6.8)

Some Common Abbreviations Used on CW

Although abbreviations help to cut down unnecessary transmission, it's best not to abbreviate unnecessarily when
working an operator of unknown experience.

GN

GND
GUD

Hi

HR

HV

HW

LID

MA, MILS
MSG

Good night

Ground

Good

The telegraphic laugh; high
Here, hear

Have

How

A poor operator
Milliamperes

Message; prefix to radiogram
No

Net control station

Nothing doing

Nothing; | have nothing for you
No more

Number

Now; | resume transmission
Old boy

Old chap

Old man

Operator

Old-timer; old top

Preamble

Please

Power

Press

Received as transmitted; are
Received

Receiver

Refer to; referring to; reference
Radio frequency interference
Station equipment

Repeat; | repeat
Radioteletype

Receiver

Shack Primer

SASE
SED
SIG
SINE

SKED
SRI
SSB
SvC
T

TFC
™W
TNX-TKS
T

TU

TVI

TX

XCVR

The University of Michigan
{1}

Amateur Radio Clul

Established 1913

Self-addressed, stamped envelope
Said

Signature; signal
Operator's personal initials
or nickname

Schedule

Sorry

Single sideband

Service; prefix to service message
Zero

Traffic

Tomorrow

Thanks

That

Thank you

Television interference
Transmitter

Text

Your; you're; yours
Variable-frequency oscillator
Very

Word after

Word before

Word; words

Worked; working

Well; will

Would

Weather

Transceiver

Transmitter

Crystal

Wife

Young lady

Best regards

Love and kisses

29
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The RST System
(Table 6.4, p.6.9)

READABILITY

1—Unreadable.

2—Barely readable, occasional words distinguishable.
3—Readable with considerable difficulty.
4—Readable with practically no difficulty.

5—Perfectly readable.

SIGNAL STRENGTH

1—Faint signals barely perceptible.
2—Very weak signals.

3—Woeak signals.

4—Fair signals.

5—~Fairly good signals.

6—Good signals.

7—Moderately strong signals.
8—Strong signals.

9—Extremely strong signals.

TONE

1—Sixty-cycle ac or less, very rough and broad.

2—Very rough ac, very harsh and broad.

3—Rough ac tone, rectified but not filtered.

4—Rough note, some trace of filtering.

5—TFiltered rectified ac but strongly ripple-modulated.
6—Filtered tone, definite trace of rippie modulation.
7/—Near pure tone, trace of ripple modulation.

8—Near perfect tone, slight trace of modulation.
9—Perfect tone, no trace of ripple or modulation of any kind.

Shack Primer
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Common Procedural Signals (Prosigns
(Table 6.3, p.6.8)

End of transmission or end of message

Please stand by

All received correctly

Go ahead. Any station transmit

Only called station transmit

End of contact

Closing. Going off the air

Break or Back to you

Slant mark, used to indicate portable, mobile or other
additional identifying information with your call sign



Establishing Contact

Areyou busy?

i 3 by 3 sent twice at
>
(strequeney i U%R ?RL? comfortable receive
Changed frequenCy*/; 5RL? speed (3x3 voice too)
& asked again

CQ CQ CQ DE KA7XYZ KATXYZ KATXYZ K
/

_ : CQ CQ CQ DE KA7XYZ KA7XYZ KA7XYZ K
KA7XYZ caling any station /

KA7XYZ KATXYZ DE N2SN N2SN AR

N2SN responds / Any station

transmit

2 by 2 response

(1x1 for voice)
Go ahead

KA7TXYZ

* Before he starts he checks to make certain he is following the
band plan and frequency is not in use

1/13/11 Shack Primer 32



Exchanging Data

Not ‘roger,’
‘received correctly’ Send

1 by 1 once Good sdower Please?

From evening
\ y / Readibility - perfect

g Signal strength - Extremely strong*

sorry  how now
KATXYZ DE N2SN SRI. HW QRS NW? | ocation - Denver CO

N2SN DE KA7XYZ R UR RST 599 QTH HR DENVER CO BT NAME BOB HW? AR
here

HI BOB. NAME HR BETTY. UR RST 559. WX HR SNOW 'E&‘a 20 DEGREES F KN

weather an /

* |
59 plus ZQ dt_), thg very best! only KA7XYZ
FM: Full quieting signal overcomes .
. transmit
al noise
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Switching (QRT) Frequency

What'’ s your
Distant station location?

/ |

COLD ES WINDY HR. I ENJOY DX CONTESTS. QTH? KN
interference Change frequency

QTH IS KEENE, NH. MUCH QRN HR NW. PSE QSY TO 28.15 MHZ KN

Go ahead
GA QSY 28.15 MHZ. N2SN DE KA7XYZ CL

N2SN CL +-‘\\\\\\‘\\\\\\\\\\‘

Going off the air
(at this frequency)

1/13/11 Shack Primer 34



QSO (Continued)

Stop sending

(quit) Send acgrd
How’ s your acknowledging the
|nterference’> QSO
KATXYZ DE NZSN AR ‘\\\
Contact or
N2SN DE KA7XYZ R NO ORN HR. H‘W‘? AR conversation

NO QRN HR EITHER MUST QRT NW. QSL? PSE? ADDRESS IN CALLEBOOK KN

fine business hope again
FB QSL. IT HAS BN FUN. HPE TO QSO AGN. N2SN DE KA7XYZ SK CL

73 DE N2SN SK CL /
\ \ End of

Required! contact |
r B:ﬁjs Required! Closing
= . «— Young lady or XYL married lady station
Or88ifaYL

sweetheart ™~ Or OC old chap, OB old boy, or OM old man
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The University of Michigan
Amateur Radio Club

Don'’t forget: Sign Logbook ™=

VPP 6806€606666666666606006008060606680VVVbbbdb66666ssw

oaTE | rreq. Imooe|power|| Time ‘ STATION | REPORT COMMENTS osL

WORKED SENT | Recp | T™ME OFF | on NAME st via | S| R

1/13/11 Shack Primer 36



= 14200,00 CW Manual - A
File Edit View Tools Config Window Help

—S'h_L = Enﬁe—
|N1MM |599 |599 |5

@ wipe | Loglt| Edit | Mark | Store | Spotit] Buck |

Esc:Stop | FiPaiM | resmns | Fatu | FapaiM
[ Running  FSHisCal | FE0s0Be | F72 F& An
[2 = ronmo o | FieA? | Fi2

Bearing = 302°, 4078 mi, 6563 km, LP =122"
\Zr: 16080201510 T @

¢ All major and many minor HF Contests are supported
¢ Including General DX logging, DXpedition, DXSatellite and VHF DX.
¢ SSB, CW and Digital support
* Multi-user support
* Rover support for QSO parties and other contests which support this.
* VHF and up contesting
« Transverter support (SHF bands supported up to 10, 24, 47, 76, 142 and 241 GHz).
* Dxpedition mode (Stay in Run or S&P)

http://n1mm.hamdocs.com/
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QSL Cards

SALINE
w

"Dave” St Clair = 9665 Burmeister Rd. + Saline, Ml 48176 U.S.A.

[ CONEIRMING DAIE WO
GSO WITH DAY | YEAR urc MHz AST 2-WAY
OPSE @sL CITNX QsL A WAMPY QSL WASHTENAW COUNTY

GYEBK

LOC: 1091IB WAB: SU43 RAFARS 3303

CONFIRMING QSO WITH RADIO
Pse/TNX QSL Direct/via RSGB

DATE GMT FREQ MODE REPORT

TRANSCEIVER: FT990. ANTENNA: VERTICAL (BUTTERNUT) HFOV-X
73 - RODNEY F. BICKLEY, PWR: 100WATTS

KING ALFRED'S
STATUE 8 EAST WOODHAY ROAD,

WINCHESTER  HARESTOCK, WINCHESTER, HAMPSHIRE, S022 6JH, ENGLAND.

1/13/11 Shack Primer
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* Avoid cute phrases when
identifying your station
use phonetics

 Itis important that you be
understood correctly,
especially by non-English-
speaking amateurs

e The letters are more
Instantly recognized too

1/13/11 Shack Primer

Phone Conversation

Table 6.1

Page 6.4

Standard ITU Phonetics

Letter Word
Alfa
Bravo
Charlie
Delta
Echo
Foxtrot
Golf
Hotel
India
Juliett
Kilo
Lima
Mike
November
Oscar
Papa
Quebec
Romeo
Sierra
Tango
Uniform
Victor
Whiskey
X-Ray
Yankee
Zulu

N-<XE<C—4(D:UD'UOZ§|_7<C—_IG)'"FHUOUJ>

Pronunciation
AL FAH
BRAH VOH
CHAR LEE
DELL TAH
ECK OH
FOKS TROT
GOLF

HOH TELL

IN DEE AH
JEW LEE ETT
KEY LOH
LEE MAH
MIKE

NO VEM BER
0SS CAH
PAH PAH
KEH BECK
ROW ME OH
SEE AIR RAH
TANG GO
YOU NEE FORM
VIK TAH
WISS KEY
ECKS RAY
YANG KEY
Z00 LOO
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Michigan
o Club

M

1913

El Ham CAP 1.71 il E Ham CAP 1.71 .. J % | EI Ham CAP 1.71 |Z|': |z|

rlairn F\;}rﬁ 1.71 ‘ B Home NIRCEE i 2l : 2| [elvaa@nmn 7]
8 - Chart - : 2| [selvai@Bh +| 2| [selvag@3ER ¥|

I~ Input parameters —

1 v Flot MUF fill] 1onoProbe 21 ] [5elaa @ St - 21| [zelvasi@sEn v

BooxarH [0 N[0 c v 2] ssn [ 2] =1 % Mak Best Hou 18| [sevaa@®ER ~| 18 [Felvaa@ERr +|
@ DX Cal Il _Ilj Kp 13 ¢i b |~ Map Style | Map Resolution — E mlIS-elYag!@SSH ]v .»151-‘ IE-eIYagl.@BSft :!v_
2 ; - £ Hi 1 10l|opce@mn 0| D@ |
Month |« Jan20i1 3| I Usskp 5 7 Shows Lo High ——-J i _1afloe :
B  Giay & Medim 7 |[ope @ - 7| Dk @ssh v

A Path @ Shet CLlog [ Power[10 3] A, ¥ PlotPath & s | | lom r e T

Params ! B Charti 1 Map] Zl Settings] T ﬁntl Params] B Chalfj [ Map ] Settings ]'_i": .&nt! I Params] B Chartj & Map] [#] Settings Antl

vl ) | | | [ v | | | | [ i I I I I

Map

El Ham caP 1.71

o0 [5evai@asn ~
EJ S/N Ratio Prediction Map

= 24| [Felvai@ER >

T, P 21| |5elvag @R ¥

18 [Felvai@®H >

]is-ewagi'@35n -|

"y

14wl GP
B8 wl GP g
3el'ragi @ 35 ft
Jel¥ag @55
iz —rgid ’ _-r 35| [3elvag @ 7Rt
——— — Tl Yagi B 95 ft
Lef 2000 2] | : , Bl Yagi (& 35 f
Para a

(7] Map Settings | T .t.ﬂnt Params | B Chat [F] Map | ] Settings | F ant] = gz: $:g:ggg Ff =

V| i [ | | il [ [ | [ ' wil Belfag @95f |
Dipole @ 35 ft
Dipale 2 55 ft
Dipole 2 75 ft
Hex-Beam (2 40

http://www.dxatlas.com/HamCap/ I |
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Need more signal?

Heath Kit SB220 Linear Amplifier

. RF output: up to 2000 W P.E.P.
. RF input: 100 W (Max) (monitor for distortion) Heath Kit
. Tune-up
— Use dummy load for tune-up (See manual)
— Tune antenna before switching ON
. FCC limits

- Novice, Tech Classes: 200 W. P.E.P. A
. Keep the PWR switch OFF Tri-Bander

— Others: 1500 W P.E. P.
. Frequency Range: 80, 40, 20, 15, 10 MHz
. Vacuum tubes: See circuit description
— Allow warm-up time before tuning
— After prolonged use, allow time to cool 2 Ant

Three other (better) solutions

. KLM KT34XA Tri-Bander (20, 15, 10 MHz)
. M2 Antenna Rotor
. SteppIR 6—40 m Yagi Antenna

SteppIR
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Heath Kit Linear Amp Controls

MULTT-METER
Shoas high wlinge =
BV, geil cureend 6 =
dred rulibivel ped fery

PLATE: METER
Ehiraw plate turrent &o
1 a=zipera,

(@

A_ATEWD

\II.THEI:'.- W

f‘l_—lil:‘_‘_.f.\.‘T'I—I xXIT
Lol |

o Lid 0 A A PELIFIiER

y of Michigan
ur Radio Club

Established 1913

SERETHITY LI ]

vep

[ ]

METER
ADJUSTING
SCHEWS

TUNE L&D BAMEO SWITCH POWER SWITEH MODE SWITCH
adiuma e piwiscirmwi Mlyiciiy e g o - Eeloebi e Sauky d fre- Turas thi ampdifes O Salwctn OO0 Tuine e BB
b rEArmanCy, BT b th Bopd, quensy and, and OFF. Toltages,

1/13/11

Shack Primer

METER SWITCH
Beiecaw M-
Mesey fusetion.

SENSITEVITY

Adjunte Mulk-Mefar [nr
fall - srale. readag m
Reiadlwe Powsr fancdion,
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The University of Michigan
Amateur Radio Club

Heath Kit Linear Amp Specifications ~— *==

SPECIFICATIONS
Eard Caremmge 20,40,20,15 3d 10 meter mmatam bands
Lririvg Fomer Feqaimd 10 mmts
Ifdmom Fowrar Out SER: I mrt: PEP.
CVT: 1000t
ETTY: 1000wntts
Lnty Coxrle 28B: comtimuone: woice modilatioe,

WL Cotinons (moeamomm boer-doam, 10 mil' 1 Fret.
RITY: 5% madmmm traremit tme 10 mitettes )

Third Order Drstortion 30dBor beter
Tyt Fmpedatce 52 trxbalmcsd

Chipnt Fupedarce 50 cnxbalmwed;
SWEL] @ les

Frod Panel Thne
; Liad.

Bard mrkdh

Sereiind

Tifeter

Piomrer

CT e - 85B

Plate meter

Iifutti-meter (Crid mh, Belatire Poarer,

arvd Figh Wolagze )

Bear Parel Liwe comd
Ciroxi treabers (o 10 4]
Artara Reloy phon)
ALC
BF Bynt (50-239 )
Cmxd post.
EF agpnt (30-229)

Thahes Trro3-5002

Pomrer Bequired 120 WAL, 5060 He, o 20 amperes manemm
240 WAL, 50460 He, ot 10 ampers=: Midm im

Cabituet Sime 147" il 514" B, 14-10" deep
HetWeight 0Ts
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http://www.steppir.com/files/4%20El ement%20A ssembly.pdf
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Diode Element

EST

Element Support Tube

Copper-Beryllium Tape

Variable length element material

Motor Assembly

Bocmﬂ
Cupp;r Beryllium Tape

————————— .

\ Elemert Housing Unit

EHU

Element Housing Unit

Elerment Support Tub\

Stepper Drive Motor— |

Dipole Assembly
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* Power Supply connections
not shown

IIIIIIIII>

Heathkit Linear Amplifier

------------------

Palstar Antenna Tuner

W3SUM: HF Components

StepplIR Control

StepplR 40m-6m
Yagi Antenna

80m Inverted Vee
Antenna

Do not turn on

Ear phones
Ten Tec Omni Vi

Microphone

1/13/11 Shack Primer

M2 Antenna Rotor
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StepplR Operator

s Manual

Antenna System.s'
OPERATORS MANUAL

StEEEfH A ntennas
27121 1E Ave NE Suie = Seseiue WA 58004
Teh 4T54S5ISI0 Far ATE-Endis
Tech Guppor: 425-841-5134

T step pir e

http://www.steppir.com/fil es/4%20El ement%20A ssembly.pdf
1/13/11

Shack Primer
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The University of Michigan
A r Radio Club

Amateut

Established 1913

StepplIR Control Panel

Do Not be impatient when making changes; give Steppl R antenna to change between control steps.

Display  Asterisk lit while 180°, Bi-Dir
elements in motion Normal
| _ Control
FLUTDMOTION ' On or Off
Har Mode
Elennl Ratrasteg
G O
40wm 10m oy
J0m 20m 17m 15m 12m EBm .E'::.:.'..-,.. Foud
Select preset e
Ham frequencies
Select Mode

ntenns StepplR SWH (fregin MHZ)
= Tweak Eand Preset fieqg Tured freq SWE
e | 2in | I7m | 150 ; . 0m 709 02 10:1
7.050 | 10100 | 14050 | 18100 | 21050 | 24950 | 28.050 | s0.100 frequenu es Tm 10100 10115 I0-1
7.100 14.200 21,200 28.500 ' Up or Down Am 14.150 14025 12:1
7.200 14.300 21.350 28.800 7m 18700 18075 10:1
e 15m 2180 21.025 10:1
i 12m 25400 24.900 12:1
Teble | | | _ 10m 27800 28025 13;1

Factory presets W8UM set
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StepplR Tuning Procedures*

 Choose Mode (Press Mode for choice, then
Select)

— Amateur (Frequencies within Ham Bands)
* Press Ham Band (once for each preset within Band)
« Within Band, press Up and Dn buttons for alternates

— General Frequency (Adjusts to any frequency)
* For 50 KHz increments, press Up or Down
* Hold Up or Dn frequency to ramp up or down

— Setup (Up to exit, Dn to scroll)
» Retracting Elements**; Yes — Retract, No — If not

o Wait until retracted

* Do Not adjust other Setup choices without Station Manager
approval

* Do Not change when RF power applied or when Steppl R antennais adjusting (designated by “*” on display
** Always retract (i.e., point West (270°) before vacating the shack
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StepplIR Direction Control*

Select Direction (Sequentially push button below
lights)
1. Normal

— Both lights dark

— Antenna main lobe in forward direction (directors in front,
reflector in rear)

2. 180°
— 180° light lit
— Antenna main lobe in reverse direction (reflector in front,
director in rear)

3. Bi-Dir
— Bi-Dir light lit
— Main lobes in both directions

* Useful for quick change of direction compared to rotating 180°
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W

~N O O

©

QSO using StepplR

a. Heath Kit Linear: Off
b. Antenna tuner: By-pass
Choose desired Band: Use Ham Cap
Select SteppIR Band and Frequency
Ten-Tec:
a. Initialize
b. Check if frequency is in use
c. Press Tune (Tone modulated transmit begins)
d. Turn up PWR “slightly”
e. Watch SWR (Ten-Tec and/or Palstar)
f. Press Tune again
Tweak StepplIR Band frequency to improve SWR
Ten-Tec: Increase PWR and repeat step 5 if necessary
Remember, DO NOT transmit while:
a. StepplIR is running, i.e., * is showing on StepplIR Display
b. Linear is being tuned
c. Antenna Rotor is moving
Start making contacts
When finished, Retract SteppIR and Park antenna

And don’t forget to enter in logbook

Shack Primer
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SPECIFICATIONS

MODELNUMBER ... RC2800PX-AZ

POWER REQUIREMENTS: - ooome e sonmne 1157230 VAC @ 5A / 3A, Switchable
ENCLOSURESIZE ... oo W=85"/H=55"/D=9"

BEEER. . el Gray Powder Coat

BMGIT Bl wvrimsemramsarsruns sy 5" Heading / 375" Mode / Speed
EONTRELSWHEHES. oo Tactile.5" Diameter
MICROPROCESSORTYPE ... “Microchip” PIC16F876/20-SP
CONTROLS Power Switch, ON / OFF

Speed Buttons, Increments 1-9

Clockwise & Counterclockwise Buttons

Up & Down Mode Buttans
MRPES s nssmsnesg (3) Operational / Run Modes and 17 Programs
STANDARD OUTPUT VOLTAGE . 35VDC @ 3A
COMPUTER INTERFACE ... i RS232 Port

http://www.hell ocg.net/forum/attachment.php?attachmentid=373223
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M2 Antenna Rotor Rear Panel Connectlons

To Rotor

. WAL
« -y - SELECT

l RE232 E' AC N

e B isvac
Fromno; CA 83722
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M2 Antenna Rotor Front Panel Controls (5

Speed Limit _ Do NOT transmit
Mode Azimuth whilerotating

Modes
0 - Manual
1- Manual Preset
2 - Programmed Pr eset
P6 - PO Change Parameters
P20 — P29 Change Presets

AC Power

Select Select Move Az Move Az
Mode Speed Down/CCW  Up/CW
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Rotator Control

To select Mode Press Mode A or V (Caution: Do Not hold A too
long or Prog. Mode will begin. Exit Prog. Mode by holding V)

— Mode 0

. Press and hold CCW* or CW* while rotor turns to desired
azimuth

— Model

 Press and hold CCW or CW while display changes to desired
azimuth

 Release button and rotor will turn with speed ramping up as it
turns

—  Mode 2
 Repeatedly press Down** or Up** until desired preset is reached
 Release button and rotor will turn to preset position

Reminder: When finished using HF station, “ Park” antenna at 270°

* CCW and CW are determined looking down from above the antenna

** Down and Up indicates decrease or increase in direction through the presets
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The University
A

of Michigan
Radio Club

mateur

Rotation Limits & Presets

Established 1913

cowumrin NORTH
NORTH STOR. 360 | 0.0
L6 T 0 | T
-C-:hina "?’L_H S .
CcCw e L CW LIMIT IN
e 340 | NORTHSTOR "'
# "\ e~ 30 Asatic %
g ) | Russia \
/' Alaska i 330 30 "\k \‘\
Park antenna /300 & «
facing west N 300 \ \
/ 60 '\ Middle East |
: =7
.r Australi | IlI |
WEST 70| '. ' EAST
270 DEG '. = .- — S Ti.
5
\ 240 |
' New Zealand, 5 !
- 120
\ 2407 f_f | /
N\ CCW LIMIT IN ( Caribean
. w210 SOUTH STOP .~ Y135
cow SR o L1ee cw
[ CWLIMITIRN—0 | =™ N 150 _,
QSO Countries (approx.) «_ SOUTHSTORL | —— 16%razn
Programmed PresetS s ey L1934/ i
180
SOUTH
1/13/11

Shack Primer
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Country Codes

@] .
ICOM U.S.A. Amateur Radio HF Band Plan

Comman Country Prefises {2000)

6D-6J) Mexico DA-DR Germany
6K-6N South Korea DS-DT Korea, South Korea
6V-6W Senegal DU-DZ Philippines
6Y Jamaica E2 Thailond
7J-7N Japan E3 Eritrea J
70 Yemen E4 Palestine )
7P Lesotho E5 Cookls.
7Q Malowi E7 Bosnio-Herzegovina
75-85 Sweden EA-EH Spain
T Phometic Alphobet . Comman 0. 5ignali
Download: U.S.A. Amateur Band Plan SR .

http://www.icomamerica.com/en/downloads/Default.aspx?Category=181
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W8UM Satellite Station

« Components

—2m /70 cm Antennas
— ApidSpid (Az/El) Antenna Rotor
— lcom IC-910H Transceiver

e Connections
* Tracking Satellites

— Ham Radio Deluxe
— Procedural Synopsis



W8UM Satellite Station

John KB8OIS

yatellite Communications

W8SUM
University of Michigan

AO-51 at 6:57 pm

See WBUM Home page: Previous Meetings, “Amateur Radios in Space” November 11, 3010
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W8UM Satellite Station

John KB8OIS

PC Monitor for

Ham Radio Deluxe Computer

Power

Supply Controller

| C-910H
Transcever

] B
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Satellite Antennas - a second look
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AlphaSpid AZ/EL Rotator

www.alfaradio.com

Rot2Prog and RAS

Input Voltage (Typical) ........ccccviciiniiinniviiaanin
Input Current (Nominal B oo s

Motor...
Fuse ..

Rotation Speed azimuth}

(
Rotation Speed (eleuation)......................
(i

Turning Torque (in-lbs)....
Braking Torque (in-lbs)....

..12 =24 Volts DC
..3—5Amps

13 8 24 Volts DC
..8.0 AMP GMA
120 sec {12 V) / 60 sec (24 V)
80 sec (12V) /40 sec (24 V)
... 1400 (12 V) / 1740 (24 V)
....> 14,000

Controller must have => 13 8 Volis DC or AC fc-r correct operation

Shack Primer

Controller
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AlphaSpid Manuals

1/13/11

AlfaSpid Rotator RAS
Controller Rot2Prog

For use with
AlfaSpid AZ/EL RAS

OR
AlfaSpid EL REAL

User Manual

Compig A Made Ly BT o THD A EITH - P o

Shack Primer

AlfaSpid Rotator and Controller
Instruction Manual

This manual is for use with units sold by AifaRadic Ltd. of
Edmonton, Alberta, Canada. Units sold by others may have
different firmware and may operate from different voltages.

Last updated on September 88 2008

Copyright. AfsRadio Lid 28022008 0068119
www alfaradio.ca  7e0.s0em77s
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Rotator Controller
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Azimuth Elevation
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Park antenna
facing west

<« W 270

Over travd:
--- Flashing dot
--- Non flashing dot

Rotator Travel
T Az e

N iic H
W B & ] |
G POSI ] O ey
360
0
270 90 9 E—
180
180
180
S
v
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ICOM IC-910H
Cross-Band 144/440 MHzTransceiver

AF gain Sol/RF gain M/S

On/off NPT AL MG TRANGEY R LC =T 1D

TosL EPLIT

Transmit

[=1a]" 1] L s}

=3

[t til] = AF =D G

AF gain Sql/RF gain Tuner

o All Mode FM/LSB/USB/CW ¢ Four Scanning Functions

o 100 Watt VHF / 75 Watt UHF o CTCSS Encode/Decode Tone Scan
o Continuously Variable Output o Built-in CW Keyer

o PC Controllable ¢ Voice Synthesizer Option

o Easy to use Soft Key Menus o DSP Option

o Simultaneously Works Two Bands e 1.2 GHz Band Option
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|C-910H Instruction Manual

INSTRUCTION MARLIAL

VHRUHE
ALL MODE TRANSCEIVER

IC-910H

http://www.icomameri ca.com/en/downl oads/default.aspx?Category=31

1/13/11 Shack Primer 67



f Michigan
o Club

um

ished 1913

14 seecirications

= Ganarai *Rmpatvar

+ By S O WD) S SEE T

[ TR, TR pEpy V-F 838 CW  Sagh convent aperteienayea
S Euzladnuemon aoafaEnaye

To 1ean-1unn| T <o o-cna Ty 1200 o-T8000 ke TS
i 10 0774 % 0 i 1 40 P R Lo Ea oW
Eirzoa | 1441420 | 43pp=aan T E N

UZa i Lo Sl e g e e

Tripd conves B TR R

A ramatiad fRaandes g MHE
Aarile T440-1An | sloo=so | dsc-1aoD m him-_

Swade] taAc-tEl | om0 | R

AIC0-=380 | TREI-TREED
AEpLmp | mio-rEAD

T inc 3ad e dod Am
iCAFD — e _ _

tay Tadg-rang

icadal — — |nsany — =
oExx|carz| — Jiowmofoa| —

O U510
*rdarwrtea s rage 144 G- T4 0L

*~Suarartesc it 8 430 0505 W2 Froaclesnd — |rssficoss] —
ol rachisac rarge 240 0000 AHe FamificeRl] — fisejoss] —
shbcs :55 -5 ':""'-_:"" Fhlay ' 2xofie s pas [ imocho ) oam
A0 gMmamaey Ch E: ;f:.:::f:.—lf:;- L O — e —
L pabalitee] — poswjoes] —

LR Mlon gy
RIS WETD WTCE
*Faaeny masidy

TSN § RS
+ Tt Dy

callid for aiaEn Damd) Dl 90
BT

L Tdn o ppm
(A0 <1 T W

(ol e G )

#Chmerd dain (e 30 W B mpne

TaramE  Mak poer

Facte  Sardy

Al audic

& BT % GO eatas
#0 porTeaae
#IATA por R

=Tranamittar

#Lemerrs

b amiE s
ST M
preoln ol

+TETAT RS

& wWdrTed £t

§ Ehebel S+ Pl
a MCTsnang SR
& BEY Qo

Eapl i D
e Pt and BLES

EakaroRd Mo ation
W MEAECE Mg

Movs i 5063
Mo an 50063
Mo 40 03
hdois e 40 53

B0t corpacad (500 i)
Sememolion 5 S mm (A

et o sm) nass [oommenlio gan| o4ss

358 CW (o' &) Leagthanlol o
P (A BAY  LespinanOUiE LY
#EauElch aaralivhy fhrened:

838 CW Lasatant
] Lamsthand
SRRy
838 CW Mods Frand 5 We2iE o8
LEastran 4.2 wen a0 g
=
R
Sl

inPL-TR e PR Leagthan | 34 W-2A80 0T
Exoa 1200 b barid
#Rountis and IMegs MRCILT Mo

chatcmin winan & £ loas

LM M 200 85RO

B T o A and S

4 R Ipasifiedonl. § Tyzianl iod puject
Fangs WA Aol oF AT

Shack Primer

68



69

— | nternet

Component connections

PC Computer

-

115VAC

5 TER
% a
o o om
1
p -
— Effeo e
< #e2)
s
mm [ 1]
RE @l

13.5 VDC Power Supply

115 VAC <——
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Leave Station Settings &
connections as found

« W8UM will soon have 30, or more, members eligible to
use the shack stations

* Itis, therefore, becoming increasingly important that
initial settings and configurations of all station facilities
be preserved when leaving the shack

« Failure to do so will lead to a facility that is no longer
useful to anyone

e The moral:
— Leave the shack as you found it
— Carefully record all changes that had to be made
— Immediately inform the Station Manager of the alteration

* As a club sponsored by the EECS Department, WS8UM
members are morally under the College Honor Code.

ACT ACCORDINGLY

1/13/11 Shack Primer 70



Tracking Satellites*

e Turn on all components

e Click on Ham Radio Deluxe icon
— Select 910H & connect

* Click on Satellites, then:
— Tools Menu: Keps to Rotator
— Choose option: Connect
— Choose Tracking: computer to rotor

« Satellites should be updated

— If not download from Amsat.org
— Choose Satellites of interest

* |llustrations here from HRD v. 4.0, Not from WSUM HDRv. 3.4

1/13/11 Shack Primer
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NOTE: Usethisguideasa
guideline. Although it does
not correspond completely
with the WBUM’sv. 3.4 it
contains all the essentials.

1/13/11

Ham Radio Deluxe User Guide v. 4.0

Ham Radio Delue

User Guide v 4.0

By Simon Brown, HESDRW

May &, 2008

http://www.ham-radio-del uxe.com/

Shack Primer
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The University of Michigan

Amateur Radio Club

HDR Radio (TS-570 Demo) E=

Tuning  Tools  Voice  ‘Window  Help .. Donate

Fle Edit %iew Bands Favourtes Quick Save Macros  Loghaok Scanning

[ &
Fiﬂ “} Yy

Full Screen D Cluster Logbook. Satelites SW Data

B -e -— .
= e || U ;
Sliders | Customise Options  Forums -

|
1

o |
Comnect  Selection  Favourite  Quick Save

it i
2 @ [ © | >x & -
> Gl

=

Mapper DM730  PSK31 Swnch  Remote  Serial Programs -

FT-950: Demo X | T5-570: Demo
' " Mari it | ' =B |

43073.883 Mmoo

=

3.780.000

WHF - LHF

73
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Satellite Window

.‘5;|F.I|.IIJ Tracking. Loeal = J4&AT « BE27 « Lipiei OFF « Dawsiing O

1Tk 14
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1A 1
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|2 powee ||€% Rawcai |

Ciwrksadl iaiig HTTH

Fin LAL
o rehoin beb T e Corlmaiak: C O g TH DFAD S e fpyabod o Tad

1wk citramicet 7700 A0S S E4 20

_-HwE-'t'- Dparshaam x+

=d b oo R L At

AREAT Sanr pemiral 33
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Mol Valbily | # iekdns | ® Heo Paases | ® Sogie Pass | & P

ElEkE

OO &S

e Sdect satellite of interest from all available satellites

 Eachlist contains the satellite’ s Keplerian elements
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880, Sligo Ave. Suite 600
SSHVeE Spring, MD 20910
48883226728

Keplerizn glzmeants sre the inputs to 3 standard mathemstical model of spacecraft orbits. With the “keps”, the correct time, and your
sttion koostion, wou can compute when the sateliite will b in view and whers to point your sntennas. See also the futorisl on Keplerisn
glements and the sxplanstion of the formats in detail us=d in thesa files.

If you r=ally want to know the mathematics behind the slements, ses Specetrack Report Mo, 3 from NORALD (1.1 megsbytes in FOF
format). Most amateur radio tracking programs == 5 simplifisd version of the simplest model described in this report.

Current Kep Downloads
AWEBAT publishes Keplerian slements weekly . Hers ars the current bullstins:

& ASMEAT {verbose) format elements for 3ll satellites of interest to radic smatewrs [updsted 20 Jan, 2071}

® MASA [Z-lng) format slements for sl satelitss of interest to radic amatewrs {Updsied 20 Jan, 2071)
® Bzrz MASA [Z-ing) format sliements fior 2ll satelites of interest to radio amatsurs (updated 20 Jan 2091)

“fou can receive these bulletins regularty by e-mail by subscribing to the KEFS mailing list,

K.EFIS in PDB Format
“You can slso downdosd keps in POE formeat switsble for PocketSat for PaimCS PDA

#® Downlosd FDB Kepleran Elements (updaied 20 Jan 20H1)

Orbital State Vectors

Drbital State Vectors describe the FPosition snd Velooity of spacecraft at some specified Epoch time. For ferther information, s== the State
Weotor tutorial,

Shack Primer
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Operational OSCAR Satellite Status Summary
All DSCAR Ssiellites | Futurs Satellites | Sstellite Frecusncizs | Sstellite Chronclogy
Operational [&] | Semi-Operational [=] | Non-Operational [*] | Future Launch [4&] | Unknowm [9
| FASTRAC Z | A&
|MannS&iI-IJ2 A
| OIOREDS A
| RAX A Beacon Information
| HO-88 A A A A Commissioning
| ITUSSATY A A ITL Scace Systems Lab
| uwEZ ¥ UWE.2 Website
| BEESAT A T.L. Berdin
| SwissCubs A EFFL Swisscube websits
| S0-87 A 4 A A Adtivation Scheduls
| siars | A
| KKS-1 A
| ERISM A
| Rsm
| CO-E8 A A SEEDE |l wekpage
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Enter the satellite uplink and downlink
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Observer Window

all Sateliie Tracking Leeal - JN4SAT « B5: 11 « Lipilek OFF « Dawiling ON
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i fooma Gimtern ToFm
Losicr. | JHAEAT | o ¥ Elmtien Lakrisie Longhsls
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el e
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p. 132

Enter the location for Ann Arbor.(42° 16" 14" N / 83° 43’ 35" W 805 ft above sealevel )
e Thisshould have aready been added in the W8UM unit.
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Michigan
o Club

Schedule Window

rsahl;ll-.'-rqr.hrm Loseal = JASAT « Weh2 « Uatink OF - Dhowrdiak O8N

# Saiakies | @ Chugper| ™ Gipard Conigl | ® Tebs sk | @ Cunreyi Deabs| & Wyl vigibie | ® Wiskdiy] ® Neg Fosses | @ Segie Fars L 8 Fipn @ O0C | @08 F

Paes Schadude for the nect 2d howre

ACHH

FIRZd 3 . - "

15 = H

fitrAl

i s e 43 :

Wed 2T Thi e T 010 Tiva 05 00 i i 1000 Tha 10 Tuim

By iy bea i N R O R Sigs 1 JE 141 n ul p 139

Times satellites sel ected will bevisible

1/13/11 Shack Primer 80



15.:|:-|.|u- TrAchng: Local = J4aAT « W-51 ¢ Uidink 08 - lewsdink O

¥ Exbies | W Chinner| @ Grund Giokal | ® Jobedil | @ Conmel Dais | & Mol volbidy | @ Vskies| @ plestFoyas| ® Siigo Pace

WOBZ 31:23004 - 235158 Lecal

kil ™

kT

1ERON B Lm Iism 131 ZIam fE
el b A oo ] Lo il
::'.:." ] = Lanuh = Tine T “
'-F_:ls':'l"'_{"'h_ Akarin Lok mminm A ?I.I; a5 A& AES. 13
I£| L |-:'_ EI _IPam= g = —50.TH" Pa 11401 .%7mn

Pl & ODE #0 8

e

Ervedh

1/13/11

How the antenna points throughout the passby

Shack Primer

Established 1913

p. 142

81



of Michigan
Club

"WsUM

] Established 1913
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A summary of satellites selected
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Global Map

: S bl 20 MG 'El:-l..l'l;l'l:-:l.lhd

The footprint of the selected satellite is shown along with the visible area at the present time
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Another Plot Window
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Another global map showing 4 footprints and area coverages
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Current Data Window

Satelite Trackeng: Losal « J45AT = V053 ~ Uadink OF « Dowsiink 0N
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p. 133-4

All the data currently known about the selected satellite is displayed here
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27122005 19+ 18:40 274122005 1827140 {100

207122008 (4:4%:24 20122008 04:50:24 510

FRAI005 (67440 ZEA2Z20N5 N6:33; 48 a:00

TEAA2-I005 16709245 PRI 005 16217145 8100

28713,2005 17:49:00 28-43/2005 4756101 700

Emlari e Ot s gl v Foli Il B
thufrmd o i e Olnérvr poce

[ Beemt || S | Eioced IUTCIGHT

A listing of times when satellites are observable from two different places.
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W8UM Transmitter Outputs
(Antennas on EECS Building roof)

ICOM IC-2100H

Output Power
144 WHE 551005 W

Taseun FT-E800F.

EF Power Output
144 MHz SOF20010/5 W
430 WHz 2502001005 W

Ten-Tec Omm VI
101215017200
30M40/20/160 MHz  100W

Heathkit SB-220
EF Power Output
SSB BOMOR20/10 WHz 2000 W EEP
CWo 8040720010 WMHz - 1000 W
ETTY 80/40/20/10 WH=z 1000 W

ICOM IC-910H
Output power (continuously adjustable)
144 MH= 5-100W
430¢440) 1Hz 5-T5W

1200 MHz (Opt TH-910) 1-10W

Shack Primer

FCC Power Output Maxima
(to avoid further analysis)

Band Band Power
(Meters) (Freg.) (Walts FEF)
160 m 1800-2000 kHa 00 W
TE-80 m 3.5-4.0 MHz 00 W
40m T.0-73 MHz 00w
30 m 10901015 MHz 425 W
20 m 1.0 4.35 MiHzx 225 W
17 m 1806818168 MHz 125 W
15.m 21.00-21.45 MHz 100 W
12m 24.89-24.09 MHz e W
10m 28.0-28 7 MHz 5O W
m 50-54 MHz 50 W
a2m 144148 MHz 50w
.25 m 219225 MHz 50 W
Them 420-450 MHz TOW
33em S02-908 MHz 150 W
23 am 12401300 MHz a0 W
13 cm 23002450 MHz 250 W
All SHF 3.3-24.5 GHz 250w
All EHF 47 GHz and above 250 W
Fepeaters: All bands
Mon-building-mounted antennag: IF the distance botweean
around level and the lowest point of the antenna is less than 10
melars and the power & greater than 500 W ERP
Building-mountied antennas: [f tha power exceads 500 W ERF.

Preliminary Analysis suggests that the only
w8um concern is when the Linear Amplifier
Isused, but further analysisis required.
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Calculating Distances when Antenna and Observer are at
different heights

« a=antenna height - height of observer above ground = V(¢* - b?)
« ¢ = direct distance from antenna to observer = V(a* + b?)

* b =horizontal distance between observer and antenna = V(¢?* - a%)
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Table 10.7 from ARRL, “RF Exposure and You™

Table 10.7
10-meter band horizontal, 3-element Yagi, Frequency = 29.7 MHz, Antenna height = 30 feet

Horizontal distance (feet) from any part of the antenna for compliance with
occupational/controlled or general population/uncontrolled exposure limits®

Height above ground (feet) where exposure occurs

Power** & feet 12 feet 20 feet 30 feet
(watls) con. unc. con. unc. con. unc. con. unc.
10 0 0 0 0 0 0 8 9
25 0 0 0 0 0 0 BS 11
50 0 o 0 0 0 0 <] 13.5
100 0 0 0 0 0 0 10.5 18.5
200 0 0 0 0 0 215 12.5 25
250 0 0 0 0 0 25 135 27.5
300 0 0 0 0 0 28,5 14.5 30
400 0 0 0 38 0 35 16.5 34
500 0 0 0 47 0 48 18.5 375
600 0 0 0 52.5 0 59.5 20 405
750 0 36 1] 59 16.5 70.5 22 45.5
1000 0 46.5 0 67 215 825 25 61.5
1250 0 53 0 73.5 25 91.5 275 95.5
1500 0 58.5 0 79 285 99 30 108

* 0 feet indicates that the exposure at the height in the column above or below the antenna is in compliance.
** Power = Average power input to the antenna.
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Table 10.8 from ARRL, “RF Exposure and You”

Table 10.8
2-meter band ground plane, 45-degree radials, Frequency = 146.0 MHz, Height above ground = 30 feet

Horizontal distance (feet) from any part of the antenna for compliance with
occupationalicontrolled or general population/uncontrolled exposure limits*

Height above ground (feet) where exposure occurs

Power** 6 feat 12 feet 20 feet 30 feet
(watts) con. une. con, unc. con. unc. con. unc.
10 0 0 0 0 0 2 3
25 0 0 0 0 0 0 25 4
50 0 0 0 0 0 0 3 6
100 0 0 0 0 0 0 35 8.5
200 0 0 0 0 0 0 55 12
250 0 0 0 0 0 0 6 135
300 0 0 0 0 0 0 6.5 14.5
400 0 1] 0 0 0 0 7.5 17
500 0 0 0 0 0 0 85 19
600 0 0 0 0 0 0 9.5 20.5
750 0 0 0 0 0 0 105 23
1000 0 0 0 0 0 20 12 275
1250 0 0 0 0 0 24 135 295
1500 0 0 0 0 0 325 14.5 1.5

* 0 feet indicates that the exposure at the height in the column above or below the antenna is in compliance.
** Power = Average power input to the antenna.
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- The University of Michigan
Amateur Radio Club
Useful Links =
o /81T )
Part Il

o hittp://www.arrl.org/files/file/Hambands color.pdf A.R.R.L. Ham Bands page
o hittp://www.dxatlas.com/HamCap/ Ham Cap Home page

o http://lwww.tentec.com/files/Model%20563%200mni%20VI%20Manual.pdf
Ten-Tec Omni VI Operator’s Manual

e http://www.palstar.com/manual atlkm.pdf Palstar ATK1AM Antenna Tuner
e http://nlmm.hamdocs.com/ N1MM Logger Home page

o http://www.steppir.com/files/4%20Element%20Assembly.pdf SteppIR 4
Element Yagi Instruction Manual

. http://ww.steppir.com/fiIes/Operators%ZOquide.pdf SteppIR Operators
Manua

e http://www.hellocq.net/forum/attachment.php?attachmentid=373223 M?
Antenna rotary system

e http://www.icomamerica.com/en/downloads/Default.aspx?Category=181
ICOM Country Codes

« www.alfaradio.com AlphaSpid (AZ/EL) Hpme page

e http://www.icomamerica.com/en/downloads/default.aspx?Cateqory=31
ICOM IC-910H Instruction Manual

e htip://www.ham-radio-deluxe.com Ham Radio Deluxe User’'s Guide v 4.0
o http://www.amsat.org A great source for all Ham satellite data
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Computer References

 Primer | and Il (May be combined into one Primer)
 and all available station device manuals

Access will be available shortly
 On shack computer(s)
e http://www.eecs.umich.edu/~becher/ShackPrimer/
 From a link on the W8UM web site
Happy Hamming!
Bill aa8rw@arrl.net

becher @eecs.umich.edu
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