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e Marvel

ICOM, VHF MOBILE’S
PEERLESS LEADER
GOES ONE STEP BEYOND

The matchless IC-228, the measure
of quality and performance for all VHF
mobile transceivers, now materializes
with its splendid new frequency syn-
thesizer as a flexible phenomenon.
Faster than a digit switch, able to leap
great frequencies in a single bound,
the IC-228 Mobile Marvel is empow-
ered with instant programming for
256 possible frequencies, making
available any frequency on anybody’s
band-plan in a matter of minutes,
while disguised as a mild mannered 22
channel radio.

VHF UHF AMATEUR AND MARINE COMMUNMICATION EQUIPMENT

It “hears through solid walls” with a
magnificient high sensitivity receiver,
employing a 1st IF monolithic crystal
filter and two 2nd IF filters for im-
proved rejection of 15 KHz adjacent
channel signals. And with spurious at-
tenuation far exceeding FCC specifica-

tions for even commercial type radios,
the ICC-22S mobilizes 10 Watts of

power.

Instantly available from your dealer,
the IC-22S comes to you ready to per-
form amazing feats for even less than
the cost of most old fashioned crystal
controlled units. The meek and the
mighty can avail themselves of the

most in VHF mobile with the 1C-228S,
ICOM’s Mobile Marvel.

Lj '-:-=F~ N yitheup Way
tellevue, Wash. 98005
{2061 747

ICGM WEST. INC.

[€3[icoM| =

9020 (214) 620-2780

Distributed by:

ICOM EAST, INC. ICOM CANADA
Suite 307 7087 Victona Dnive
1331 Towerwood Dnive
Dallas. Texas 75234 Canada

(604) 321-1833

Vancouver B C. V5P 3¥Ya
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Inside Ten-Tec — QRPFP /innovators
KAMDK

The History of Ham Radio — part V
WICl

Try BCB DX! — when you're tired of
twenty

WB2BJH

Build An Engine Analyzer — use your
scope!

WABTHG/KHB6

More Repeater Control Devices — con-
trol unit/audio interface

W7JSW

How Do You Use ICs? — part VII/
WA2SUT/NNNBZVB

Finally! A Practical Discriminator! —

metering system, that is

K4GOK

A Kilowatt Alternative — try a gain
antenna

WBQAKTH/4

All About Transceivers — Novices, take
note!

WBGEASA
German Amateur Procedures — and re-

peater information

W8BCM/5
The DA4FB Story — American repeater

in Germany
WB4EWX/DATKD

92 Decode Morse — with an 8080
WBIOKPT
98 Futureshot — just around the corner
KOKIC
102 Try A Micro Contest Logger — the
6800 does it all
KHEGMP
106 Computerized Global Calculations
— finding the best way to Pago
Pago
VE3EKR
108 Micro Meets JANET — meteor scat-
ter, anyone’?
W5EHIK /9, WBOWXM
Run, Sheila, Run! — real-life radio
control
WBOIFF
CB to 10 — part VI: antenna sugges-
tions
KEUKH
CB to 10 — part V/I: converta TRC-11
WEBBCLF
Battery Backup for Digital Clocks —
don’t miss a second
WAZEJT
Roll Your Own QSL Cards — original-
ity for rare ones/
G3wWDI
Glide On éix — radio control primer
WB3BQO
More 1C-228 — add a programming
switch
KBHPF
Amplitude vs. Frequency — poor man’s
spectrum analyzer
Staff
How About An Auto CQ? — generate
some 10m activity!
K4TSY
SSB For the “Frog"' — tame the croak
W5sJJ
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Beat the Books — study hall special
WBOYKR

Clocking Those Clock Kits — check out
the MK-03!

WesSWZ

Digital Signal Source — TTL signals for
counters, micros

K7HKL

Regenerated CW — CW: as you like it
otaff

High-Band Your KDK — monitor the
other half!

W2PMX

The Rescue — real-fife drama

WAGLJL

Welding Rod Special Antenna — for
seamless contacts

WASTSJ

Tanks A Lot! — /inductar calculation
program

WASGUK

Build the El Sapo Tester — for hams
with spare time

Staff

Finally! A Simple PROM Burner! — for
the 8223 and 82523

W7JSW

Try A Topical CQ — for special interest
groups

KAGRT

Call Letter Gouger — adds class to any
shack

WBEJY K

Adjustable Bench Supply — would you
believe 1.2-37 volts?

Staff

Test Instrument Saver — an ol/d phone
is required

Miller

Photoelectric Bench Accessory — when
you need an extra “eye”

W3KEBM

Inside the SR-52 — calculator doubles
as micro

WABTHG

Boost Your TR22! — with a mini rock
crusher

WAZINM

QORM on the Moon? — yep, on all bands
WANVK

Filcher Foiler Car Alarm — car door
operated

WBETHJ

Quick Deviation Meter — for the /C-
224

WATUUK

Build a Noise-free Power Supply —
avoid spikes with sine waves

K4DHC

Surplus Goodies — are they really for
you?

Villastrigo

Try A New Mode! — don 't let boredom
strike

N4KC

Build A Useful HF Receiver — Novice
special

Staff

Wake Up A Dead Repeater! — with
these new Q signals
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PHONES

FULL COVERAGE TRANSCEIVER

The TS-5208S provides full cover-
age on all amateur bands from
1.8 10 29.7 MHz. Kenwood gives
you 160 meter capability, WWV
on 15.000 MHz., and an auxil-
iary band position for maximum
flexibility. And with the addition
of the TV-506 transverter, your
TS-5208S can cover 160 meters
to B meters on SSB and CW

DIGITAL DISPLAY DG-5 (option)

The Kenwood DG-5 provides
easy, accurate readout of your
operating frequency while trans-
mitting and receiving.
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OUTSTANDING RECEIVER
SENSITIVITY AND MINIMUM

CROSS MODULATION

The TS-520S incorporates a
3SK35 dual gate MOSFET for
outstanding cross modulation and
Spurious response characteristics
The 3SK35 has a low noise
figure (3.5 dB typ.) and high gain
(18 dB typ.) for excellent
sensitivity.

NEW IMPROVED SPEECH
PROCESSOR

An audio compression amplifier
gives you extra punch in the pile
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ups and when the going gets
rough.

VERNIER TUNING FOR FINAL
PLATE CONTROL

A vernier tuning mechanism
allows easy and accurate adjust-
ment of the plate control during
tune-up.

FINAL AMPLIFIER

The TS-520S is completely solid
state except for the drver (12B-
Y7A) and the final tubes. Rather
than subsitute TV sweep tubes as
final amplifier tubes in a state of
the art amateur transceiver,



Kenwood has employed two
husky S-2001A (equivalent to
61468) tubes. These rugged,
time-proven tubes are known for
their long life and superb linearity.

FRIEHLEFFECTIVE UL IRE

An effective noise blanking cricuit
developed by Kenwood that vir-
tually eliminates ignition noise is
built into the TS-5208.

The T5-5208S has a buiit-in 20
dB sttentuator that can be acti-
vated by a push button swich

conveniently located on the
front panel.

A special jack on the rear panel
of the TS-520S provides receiver
signais 1o an extemal receiver for
incraased station versitility. A
switch on the rear panel deter-
mines the signal path . . . the
receiver in the TS-820 or any
external receiver.

The VFO-520 remote VFO
matches the styling of the TS-
520S and provides maximum

operating flexibility on the band
selected on your TS-5208.

The TS-52085 i1s completaly self-
contained with a rugged AC
power supply built-in, The addi-
tion of the DS-1A DC-DC
converter (optional) allows for
mobile operation of the TS-5208S.

The TS-520S has 2 convenient
RCA phono jacks on the rear
panel for PHONE PATCH IN and
PHONE PATCH OUT

The CW-520-500 Hz filter can be
easilly installed and will provide
improved operation on CW,

The AGC circuit has 3 positions
(OFF, FAST, SLOW) to enable
the TS5-520S to be operated in
the optimum condition at all
times whether operating CW

or SSB.

The TS-5208 retains all of the
features of the onginal TS-520
that made it tops in its class: RIT
control * B-pole crystal filter «
Buillt-in 25 KHz calibrator * Front
panel carnier level control » Semi-
break-in CW with sidetone «
VOX/PTT/MOX * TUNE position
for low power tune up * Built-in
speaker * Built-in Cooling Fan «
Provisions for 4 fixed frequency
channels * Heater swilch.

/' TS-620
pecifications

Amateur Bands: 160-10 meters
plus WWV (receive only)

Modes: USB, L5B, OW

Antenna Impedance: 50-75 Ohms

Frequency Stabdity: Withis =1
kHz during one hoor after one
mingte of warm-up, 2nd within
100 Hz during any 30 minute

period thereatier

Tubes & Semconductors:
Tubes , . 3
(S2001A x 2. 12BY7R)
Transistors 52
FETs ....B
Dhades 101

Power Requirements: 120,220 V
AC, 50/60 Hz 138 V DC
(with optional DS-1A)

Power Consumplion: Transmit
J80 Watts Recewve: 26 Watts
(with heater off)

Dimension: 333(13%) W z 153 (6-0)
H x 335(13- (13-3/16) D mm(inch)

Weight- 16.0 kg(35.2 lbs)

TRANSMITTER

RF Input Power: S58: 200 Watts
FEP CW: 160 Watts DC

Carrier Suppression: Better than
-4() dB

Sideband Suppression: Better

than -50 dB
Spunous Radiation! Better than

-40 d8
Microphone Impedance: S0k Ohms
AF Response: 400 to £,600 Hz

RECEIVER

sensitivity: 0.25 uV lor 10 dB
(S+N)/N

Selectivity: SSB:2.4 kHz/-6 dB,
4.4 kHz/-60 dB

selectivity: CW: 0.5 kHz/-6 dB.
1.5 kHz/-60 dB (with optional
CW-520 filter)

Image Ratio: Better than 50 dB

IF Rejection: Better than 50 dB

AF Output Power: 1.0 Watl (8
Ohm load, with less than 10%
distortion)

AF Outpul Impedance: 4 o 16
Ohms

DG-5

SPECIFICATIONS

Measuring Range: 100 Hz to
40 MH:

Inpul Impedance: 5 k Ohms

Gate Time: 0.1 Sec

Input Sensitivity: 100 Hz to 40
MHz . . 200 mV rms or aver, I0
kHz to 10 MHz . 50 mV or over

Measuring Accuracy Internal time
base accuracy =01 count

lime Base: 10 MHz

Operating Temperature: -10° to
0° C4" 122° F

Power Requirement. Supplied
from T5-5208 or 12 o0 16 VDC
(norminal 138 VDC)

Dimensions” 167(6-9/18) Wx
43(1-11/16) H « 268(10-9/16) D
mm{(mch)

Wesght: 1.3 kg{2.3 Ibs)

DG-5 connections

Phone

patch
gonnactions

Transvortar jack

Recove 120V / 220V switch
antEnna
swilch

DISPLAY

COUNTER
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Following are a few of the
TS-8208' many exciting
features.

PLL » The TS-820S employs
the latest phase lock loop
circuitry. The single
conversion receiver section
performance offers superb
protection against unwanted
cross-modulation. And now
PLL allows the frequency to
remain the same when
switching sidebands (USB,
LSB, CW) and eliminates
having to recalibrate each
time.

DIGITAL READOUT + The
digital counter display i1s em-
ployed as an integral part of
the VFO readout system
Counter mixes the carrier VFO,
and first heterodyne frequen-
cies 1o give exact frequency.
Figures the frequency down
to 10 Hz and digital display

o - ' : L. -
[ ) DL, g s A g o ey

Rp N

reads out to 100 Hz. Both
receive and transmit frequen-
cies are displayed in easy to
read, Kenwood Blue digits.
SPEECH PROCESSOR +« An
RF circuit provides quick
time constant compression
using a true RF compressor
as opposed to an AF clipper.
Amount of compression is
adjustable to the desired
level by a convenient front
panel control.

IF SHIFT * The IF SHIFT
control varies the |F pass-
band without changing the
receive frequency. Enables
the operator to eliminate
unwanted signals by moving
them out of the passband of
the receiver. This feature
alone makes the TS-B20S

a pacesetter.

The TS-820 and DG-1 sre still avail-
able separately
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Experience the excitement of 6
meters. The TS-600 all mode trans-
ceiver lets you experience the fun
of 6 meter band openings.

This 10 watt, solid state rig covers
50.0-54.0 MHz, The VFO tunes the
band in 1T MHz segments. It also

 KENWOOD

ANSCEIVER TR-E300

Experience the luxury of 450 MHz
at an economical price.

The TR-B300 offers high quality
and superb performance as a result
of many years of improving VHF/
UHF design techniques. The trans-

has provisions for fixed frequency
operation on NETS or to listen for
beacons. State of the art features
such as an effective noise blanker
and the RIT (Receiver Incremental
Tuning) circuit make the TS-600
another Kenwood "'Pacesetter’’.

ceiver is capable of Fa emission
on 23 crystal-controlled channels
(3 supplied). The transmitter out-
put is 10 watts.

The TR-8300 incorporates a 5
section helical resonator and a

An easy way to get on the 6
meter band with your TS-520/
520S, TS-820/820S and most
other transceivers. Simply plug
it in and you're on. ., full band
coverage with 10 watts output
on SSB and CW.

two-pole crystal filter in the IF
section of the receiver for improved
intermodulation characteristics.
Receiver sensitivity, spurious
response, and temperature
characteristics are excellent.
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I KENWDODOD 2m ALL MODE TRANSCEIVER

POWER SEND CEN NB RIT R-DX

Features: Digital readout with ""Kenwood Blue'' digits *
High gain receiver pre-amp * 1 watt lower power switch *
Built in VOX « Semi-break in on CW « CW sidetone *
Operates all modes: SSB (upper & lower), FM, AM and CW
* Completely solid state circuitry provides stable, long last-
Ing, trouble-free operation * AC and DC capability (operate
from your car, boat, or as a base station through its built-in
power supply) * 4 MHz band coverage (144 to 148 MHz) »
Automatically switches transmit frequency 600 KHz for
repeater operation. Simply dial in your receive frequency
and the radio does the rest. . . simplex, repeater, reverse * Or
accomplish the same by plugging a single crystal into one
of the 11 crystal positions for your favorite channel »
Transmit/Receive capability on 44 channels with 11 crystals.

Handsomely styled and a perfect companion to on the VFO-700S selects the VFO in use and
the TS-700S. This unit provides you with the the appropriate frequency is displayed on the

extra versatility and the luxury of having a digital readout in the TS-7008S. In addition a
second VFO in your shack. Great for split momentary contact "'frequency check’" switch
frequency operation and for tuning off fre- allows you to spot check the frequency of the

guency to check the band. The function switch VFO not in use.



$ KENWOOD
DC POWER SUPPLY PS-8

TRIO-KEMNWOOD CORMP

Ll
SOQUELCH

f
PQWER/VOL k

$ KENWODOD
DC POWER SUPPLY woour PS5-86

Features Kenwood's unique Continuous Tone Coded
Squelch system, 4 MHz band coverage, 25 watt
output and fully synthesized 800 channel operation.
This compact package gives you the kind of perform-
ance specifications you've always wanted in a

2-meter amateur rig.

Outstanding sensitivity, large-sized helical resonators
with High Q to minimize undesirable out-of-band
interferance, and give a 2-pole 10.7 MHz monolithic
crystal filter combine to give your TR-7400A outstand-
ing receiver performance. Intermodulation character-
istics (Better than 66dB), spurious (Better than —60dB),
image rejection (Better than —70dB), and a versatile
squelch systemn make the TR-7400A tops in its class.
Shown with the PS-8 power supply

(Active filters and Tone Burst Modules optional)

This 100 channel PLL synthesized 146-148 MHz
transceiver comes with 88 pre-programmed channels
for use on all standard repeater frequencies (as per
ARRL Band Plan) and most simplex channels. For
added flexibility, there are 6 diode-programmable
switch positions. The 15 KHz shift function makes
these 6 positions into 12 channels. 10 watt output,
+B600 KHz offset and LED digital frequency display
are just a few of the many fine features of the TR-7500.
The PS-6 is the handsomely styled, matching power
supply for the TR-7500. Its 3.5 amp current capacity
and built-in speaker make it the perfect companion for
home use of the TR-7500.

The high performance portable 2-meter FM
transceiver. 146-148 MHz, 12 channels (6
supplied), 2 watts or 400 mW RF output.
Everything you need is included: Ni-Cad
battery pack, charger, carrying case

and microphone.
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Dependable operation, superior specifications and excellent
features make the R-300 an unexcelled value for the
shortwave listener. It offers full band coverage with a

frequency range of 170 KHz to 30.0 MHz « Receives AM,
SSB and CW + Features large, easy to read drum dials
with fast smooth dial action » Band spread is calibrated for
the 10 foreign broadcast bands, easily tuned with the use
of a built-in 500 KHz calibrator * Automatic noise limiter *
3-way power supply system (AC/Batteries/External DC)
take it anyplace * Automatically switches to battery
power in the event of AC power failure

Kenwood developed the T-599D transmitter and R-589D
receiver for the most discriminating amateur.

The R-598D is the most complete receiver ever offered. It is
entirely solid-state, superbly reliable and compact. It covers the
full amateur band, 10 through 180 meters, CW, LSB, USB,
AM and FM.

The T-599D is solid-state with the exception of only three
tubes, has built-in power supply and full metering. It operates
CW, LSB, USB and AM and, of course, is a perfect match to
the R-599D receiver.

If you have never considered the advantages of operating a
receiver/transmitter combination . . .maybe you should.
Because of the larger number of controls and dual VFOs the
combination offers flexibility impossible to duplicate with a
transceiver,

Compare the specs of the R-599D and the T-5880D with any
other brand. Remember, the R-599D is all solid state {and in-

cludes four filters). Your choice will obviously be the Kenwood.
8
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820 Series

TS-820S...75-820 with Digital
Installed

7S-820....10-160 M Deluxe
Transceiver

PG-1...... Digital Frequency Display
for TS-820

VFO-820. . .Deluxe Remote VFO for
for TS-820/8208

CW-820, .. 500 Hz CW Filter for
TS-820/8208

DS-1A..... DC-DC Converter for
520/820 Series

520 Series
T15-520S5...160-10 M Transceiver
DG-5...... Digital Frequency Display

for TS-520 Series
VFO-520. . Remote VFO for TS-520
and TS-620S8
SP-520. .. .External Speaker for
520/820 Series
CW-520. .. 500 Hz CW Filter for

The Kenwood HS-4 headphone set adds
versatility to any Kenwood station. For
extended periods of wear, the HS-4 is comfon-
ably padded and is completely adjustable. The
frequency response of the HS5-4 is tailored
specifically for amateur communication use.
(300 to 3000 Hz. B ohms)

15-520/520S5
DK-520. . . .Digital Adaptor Kit for
T5-5620
599D Series
R-589D,...160-10 M Solid State
Receiver
T-598D. .. .8B0-10 M Matching
Transmitter
S-589. . ... External Speaker for 599D
Series
/N
- —
= ~—— -

Fine equipment that belowgs in every

well equipped station
CC-29A....2 Meter Converter for TR-7500. ..
R-599D
CC-69..... 6 Meter Converter for TR-8300. .
R-599D
FM-599A .. FM Filter for R-599D TV-506 . . .
R-300 General Coverage SWL Receiver
HS-4......
JHF LINES MB-1A
TS-600....6 M All Mode Transceiver MC-5
TS-700S...2 M All Mode Digital -0
Transceiver PS-6.....,
VFO-700S . .Remote VFO for TS-7008 FS-6......
§P-70. . ... Matching Speaker for f:,g'f-g -----

TS-600/ 700 Series

2 M Portable FM
Transceiver

TR-2200A.

TR-7400A..
FM Transceiver

2 M Synthesized Deluxe

Trio-Kenwood

100 Channel Synthesized
2 M FM Transceiver

.70 CM FM Transceiver

(460 MHz)

. B M Transverter for

520/820/599 Series

Headphone Set

. .Mounting Bracket for

TR-2200A

.. Desk Microphone

Power Supply for TR-8300
Power Supply for TR-7500
Power Supply for TR-7400A

. VOX for TS-600/ 700A

stocks a complete line of

replacement parts, accessories, and manuals

for all Kenwood models.

Description Model = For use with
Rubber Helical Antenna RA-1 TR-2200A
Telescoping Whip Antenna T90-0082-05 TR-2200A
Ni-Cad Battery Pack (set) PB-15 TR-2200A
4 Pin Mic. Connector E07-0403-05 All Models
Active Filter Elements See Service Manual TR-7400A
Tone Burst Modules See. Service Manual TS-700A: TR-7400A
AC Cables Specify Model All Models
DC Cables Specify Model All Models

TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT/COMPTON, CA 90220

The MC-50 dynamic microphone has been
designed expressly for amateur radio operaton
as a splendid addition to any
Complete with PTT and LOCK switches, and a
microphone plug for instant hook-up to any
Kenwood rig. Easily converted to high or low
impedance. (600 or 50k ohm)

Kenwood shack.

PKENWOOD
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CB IN PERSPECTIVE

While a lot of amateurs are still
uptight over CBers and their often
wanton ways, others are busy wel-
coming the cream of the CB crop into
amateur radio. About 80% of the new
hams are coming from the CB ranks, a
heavy percentage of those being the
highly illegal HFers. Oddly enough,
despite all sorts of warnings of dis
aster, the new hams are doing quite
well.

But what about the manufacturers?
We are now seeing more and more of
the CB firms turning to amateur radio
... how come? In this case we can
laugh, for the CB industry went to a
lot of expense and trouble to almost
mortally wound jtself.

Back in the glorious days when
everything was back-ordered and the
manufacturers were more worried
about completion of construction of
their new plants than anything else,
the bigwigs of the biz did invest some
money toward making their future
even rosier than it then appeared.
They could see the 23 channels then
available rapidly filling up and there
being not only a need for more
channels on 27 MHz, but also a need
for two to five megahertz for further
CB development, as millions of people
got into the act,

The “donations” went to their
lobby in Washington. Here the money
was spent to put the pressure on the
FCC for new bands and for 27 MHz

==

EDITORIAL BY WAYNE GREEN

expansion. When they ran into re
sistance from the FCC, they then
went via the OTP (White House) to
force the FCC to capitulate. It's
actually a bit more sordid than that,
but you get the idea.

Through TV, movies, records, and a
lot of newspaper and magazine pub-
licity, the pressure was kept on to
keep CB growing .. . and it did. Then
the plan to expand the 27 MHz band
went through the usual FCC heel
dragging, which amateurs are all too
familiar with, and suddenly the
country was faced with the choice of
buying a CB set which would be
virtually worthless in six months or
else waiting six months for the new
40-channel sets. Sales of CB sets just
about stopped, while the factories in
Japan kept agarinding out the 23-
channel sets to further bulge already:-
bulging warehouses in the U.S,

By the time the 40-channel sets
could be purchased, the steam had
gone out of the market and the
demand for the new sets never really
materialized. That lesson having been
learned, the pressures for opening a
new CB in the VHF or UHF bands
cooled quickly. Of course, the lack of
pressure has not stopped the FCC
from its considerations in this line . . .
these things move like a glacier and
are as difficult to stop. One of the last
things CB manufacturers and dealers
need now is a new Citizens Band.

OUne publisher, anxious to start a
new '‘Communicator” magazine, did
manage to pull the FCC to a halt by

Oscar Orbits

Dscar 6 Orbital Ind crmation

Orkn Dete Tme Longrtude
(Dec) (GMT) of Eg.
Croming “W
N 23448 1 003040 12.5
NA 23458 BTN 2 0126:35 863
N 2347 3 002531 1.3
NA Z234BA BTN 4 0120:27 860
N 23486 & 0020:23 700
NA 23500 BTN 6 011619 838
NA 23521 BTN 7 0016:165 688
N 235634 8 0110:10 826
NA 23546 BTN 8 0010:068 &7.8
N 23559 10 0106:02 813
NA 23571 BTN 11 0004:58 66.3
M 23584 12 0058:53 BO.1
NA 23587 BTN 13 0154:49 938
NA 23609 BTN 14 0054:45 788
N 23622 15§ 014941 026
NA 23634 BTN 16 0048:37 'FE:
N 23647 17 0144:32 91.3
NA 23650 BTN 18 OD44-28 763
N 23672 18 013924 20.1
NA Z36B4 BTN 20 0DO03%:20 5.1
NA 23697 BTN 21 0134:15 BBS
N 23709 22 D034 1 738
NA Z37TZZBTN 23 0128:07 B76
N 23734 24 0D029:038 726
NA 23747 BTN 2% 012350 BG4
N 23758 26 0023:66 T4
NA 23T72BTN rii 0118:50 85.1
NA 23784 BTN 28 0018:468 70
N 23797 28 0113:42 B39
NA Z23B09 BTN 30 0013:38 68.9
N 23822 31 0108:33 826
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Oscar 7 Orbital Informatyon

Orbat Date  Time Longitude
(Deci (GMT]  of Eg.
Croming "W
13823 A 1T 0120:03 752
13835 B 2 0018:23 800
13048 A 3 0113:40 737
13960 B 4 0013:01 585
13873 A 5 0107:18 721
13886 B 6 0006:38 569
13888 AX 7 0100:66 706
14010 B 8 0000:16 654
14023 A 8 0054:34 680
14036 8 10 0148:51 B25
14048 A 11 0048:11 674
14061 B 12 0142220 .0
14073 A 13 0041:49 @658
14086 BX 14 0136:06 794
14088 A 15 0035:27 643
14111 8 6 0120044 778
14123 A 17 0029:05 6.7
14136 8 18 012322 76.3
14148 A 19 0022:43 61
14161 8 20 0117:00 74.7
14173 AX 21 0016:20 586
14188 B 22 0110:38 N
14188 A 23 000958 580
142118 24  0104:156 716
14223 A 25 0003:36 564
14236 BO 26 0057:53 70.0
14248 A 27 0152110 83.6
14261 BX 28 0051:31- 684
14274 A 28 0145:48 B2.0
14286 B 30 0045:08 668
14200 A 31 0139:26 BO4

Memorial bust of Marconi at the station site.

writing in a nationally-syndicated CB
column that the new band would soon
be announced. The FCC took thisas a
challenge and tabled the whole
matter. They are not about to be
pressured like that.

My plan to encourage ham clubs to
institute Novice classes has worked

well, and the result has been a sub
stantial growth in amateurs

enough so the need for a Communi-
cator class of license is no longer
important. The two reasons for the
Communicator proposal were to pro-

Continued on page 41

The listed data tells you the time and place OSCAR crosses the equator in an
ascending orbit for the first time each day. To calculate successive orbits, make
a list of the first orbit number and the next twelve orbits for that day. List the
time of the first orbit. Each successive orbit is 115 minutes later (two hours less
five minutes). The chart gives the longitude of the first crossing. Add 29° for
each succeeding orbit. When OSCAR is ascending on the other side of the
world, it will descend over you. To find the equatorial descending longitude,
subtract 166 degrees from the ascending longitude. To find the time it passes
the north pole, add 29 minutes to the time it passes the equator. You should be
able to hear OSCAR when it is within 45 degrees of you. The easiest way to do
this is to take a globe and draw a circle with a radius of 2480 miles (4000
kilometers) from the home QTH, If it passes right overhead, you should be able
to hear it for about 24 minutes total, OSCAR will pass an imaginary line drawn
from San Francisco to Norfolk about 12 minutes after passing the equator.
Add about a minute for each 200 miles that you live north of this line. If
OSCAR passes 15 degrees from you, add another minute; at 30 degrees, three

minutes; at 45 degrees, ten minutes,

OSCAR 6: Input
145.90-146.00 MHz; Output
29.45-29.65 MHz: Telemetry
beacon at 29.45 MHz.

OSCAR 7 Mode A: Input

145.85-145.95 MHz; Output
29.40-29.50 MH2.

Mode B Input
432 125-432.175 MHz: Out-
put 145.925-145 975 MHz.

Orbits designated X" are closed to general use. "ED" are for educational
use. 'BTN" orbits contain news bulletins, "'Q"" orbits have a ten Watt erp limit.
“L" indicates link orbit. “N' or S" indicates that Oscar 6 is available on/y on
northbound or southbound passes. Satellites are not available 1o users on “"NA"

days.



WELS

| have not seen a Caveat Emptor
section in 73 Magazine for a long
time. If you no longer print ads,
ignore the two typed below. However,
if you still conduct this service, please
print the following ads:

CQ and QST 1950-1975 issues for
sale. Send SASE if ordering 73, Ham
Radio, or other CQ and QST /ssues.
One dollar minimum order, and all
issues cost 25¢ each, including USA
shipping. Send chronological list and
full payment to W6LS, 2814 Empire,
Burbank CA 91504.

Certificate for proven two-way radio
contacts with amateurs in all ten USA
call areas. Award suitable to frame,
and proven achievements added on
request. SASE brings TAD data sheet
from WELS, 2814 Empire, Burbank
CA 91504.

As you may remember, our club
has operated a used amateur radio
magazines service for more than a
decade. It was your donation of 73
Magazines that enabled us to start this
project. We have shipped more than
3000 issues in one month, and we
seldom send less than 300 magazines
during a month. Our magazine service
is appreciated by amateurs, and we
have filled requests from every state
and about 40 countries. We often
receive very kind comments from
amateurs who are happy to receive
needed issues. Our club is a nonprofit
organization, and we regularly donate
“income” to worthwhile causes as-
sociated with the amateur radio
service, As is indicated in our ad, our
supplies of 73 and Ham Radio issues
are always limited, and we have
actually been completely out of them
several times in the last few years.

We hope you understand that you
and your staff are welcome to drop in
at WELS for unannounced visits when-
gver you are in our area. We are open
weekday evenings 4:30-5:30 pm and
7:309:30 pm. Actually, WELS is
open and active at least 30 hours per
week, Please extend our invitation to
your staff. We are pleasad to see Bill
Pasternak whenever he attends an
event at WEBLS, and that is usually a
couple of times per year.

WBELS is still as active as ever. We
help license about 300 amateurs per
yvear in the courses our members
teach, including about 150 at WELS,
We actively support amateur-related
activities, such as communications for
Walk-A-Thons and Bike-A-Thons. We
have hosted repeater conferences the
last few years, along with meetings of
other special interest groups such as
SOWP, QCWA, OOTC, Ten-Ten Inter-
national, Southern California Antique

Radio Society, Southern California
Radio Teletype, MARS groups, and
others. We continue to be active in
community affairs, such as through
our hosting of the annual volunteers
recognition day (Sunday, 25
September 1977) for the Burbank
Red Cross. WELS is also collecting
donations of aluminum in 1977, and
spending the income to buy refresh-
ments for Red Cross blood donors in
Burbank. Our 12th annual convention
drew a little more than 3000
attendees, and we have reached the
point where we are considering a
move to larger quarters. WGLS has
served as the receiving point for the
ARRL California Incoming DX QSL
Bureau during the last few years, and
it runs smoothly now with plenty of
help. WELS sorts received SASEs and
DX cards according to the first letter
in the callsign suffix, and we ship
packages to individual suffix sorters,
who are members of other clubs in
our Los Angeles Area Council of
Amateur Radio Clubs. We are so
deeply involved in several major pro-
jects that our clubroom looks like a
combination storage room and junk
shop.

| have taken wup Herb Brier's
(W9AD) old battle to help new ama-
teurs through the Novice column in
CQ Magazine. As you may recall, |
have a lot of interest in the problems
faced by new amateurs in general and
Novices in particular., | hope to pro-
vide them with some help via this
column, although | realize it may not
last long (since the FCC is making
noises about eliminating the Novice
class of license).

| established an amateur radio
operating award to provide a bit more
incentive to new amateurs and to
honor our beagle dog (Tad) who spent
more time at WGELS than most
members while he was alive. The Ten
American Districts certificate s
increasingly popular with new ama-
teurs, and | have already issued almost
1200 of them to amateurs in all states
and about 50 countries.

William Weish WEDDB

LERC Amateur Radio Club/WELS
Burbank CA
Hi, Bill ... congratulations on the

column in CQ ... and sorry we are
out of the classified business these
days. We'll try to be sure to say hello
on our next trip out your way ...
keep up the good work with Novice
classes. — Ed.

HOT TICKET

I'm an air conditioning engineer
who's worked the past year in Iran,

where it's been 102° F. for the past
month. |'ve been a ham for about
seven years, and have had callsigns
ODSGT and F@AZK. | now operate
here in Tehran with callsign EP2GT.
We also have a radio club here with
about 60 members. Some of these
members receive 73 by air mail from
their American companies, so |'ve
been able to keep up a bit on ham
radio activities through vyour fine
publication,
Bill Schlapfer EP2GT
Tehran, Iran

BRAVO

Bravo for your October editorial,
“Can The QCWA Save Amateur
Radio?"

| am in accordance with you 100%
— this fine organization, above any
other, could do the job that ham radio
sadly needs,

|, regretfully, am not a member,
but am joining as soon as possible.
Having been in ham radio about 50
years, | guess I'm about due,

| understand that such an illustrious
gentleman as Leo Meyerson has re-
cently been elected as a regional
director. Along with many good men
in just about every walk of life, who
do not seek monetary gain and show
no discrimination toward old or new,
who else should represent us except

(as | have mentioned previously)
Wayne Green’. ..

Paddy Labato WBDLU

Cleveland OH

REAL PROBLEMS

Regarding the recent announce-
ment of the Rule and Order on FCC
docket #21033: | would like you to
consider supporting an addition to
this controversial issue (at least in the
midwest).

As | am not a Tech, | feel that | am
less biased on the subject than most
Techs are — but | still feel strongly
that the potential problems need im-
mediate consideration and action.

| am very disturbed by the talk in
the weak signal portions of our VHF
bands of a so-called ““war."” Now, as in
many times in the past, is the time for
cooperation between all concerned,
not “war."” Quoting a recently over-
heard comment on 145.1 MHz, “I'll
throw my kW on the first repeater
input down here.”” War is a two-way
affair, and FMs have kWs also.

In general, FMers and low band
operators whom | have discussed this
with realize that DXing, EME, RTTY,
TV and satellites use some of the VHF
spectrum, but they don't know how
much or where. They have been very
receptive and sympathetic to our
potential problems, and would sup-
port gentlemen’'s agreements and/or
proposals to the FCC to prevent the
potential problems.

My personal feeling is that the Rule
and Order makes sense, except that it
did not go far enough. Gentlemen's
agreements can solve the problems of
220 MHz and up if they are made

known and are respected by all parties
concerned with the use of these
bands. Two meters, as | see it, is
where the problem lies. No good
argument can be made that FM users
and repeater operators didn’t need the
extra 1 MHz given on 2 — the problem
is going to be that the 300 kHz that
are usable by the Tech class for AM,
SSB, CW, TV, RTTY, facsimile, and
EME from 145.5 to 145.8 MHz is not
going to be enough. General class
license holders and above do far more
work in the area above 145.0 MHz at
present than in the 144 MHz portion,
due to the tremendous activity gen-
erated by the Tech class. You go
where the action is.

As | see It, the only answer is 10

open up the lower portion of 2 meters
to Techs. The 500 kHz from 144 to
1445 are probably adequate, when
combined with the 300 kHz from
145.6 to 145.8, to handle all modes
and uses. The bottom 100 or 50 kHz
could and probably should be reserved
for A1 only.

If the bottom of 2 is not opened 10
the Techs, | foresee some real prob-
lems for all users of the band.

Jerry G. Shepherd WBOYPW
Hoffman Est IL

| just finished reading the letter
from Mark A. Clark WB4CSK in the
September 73. He may be “just a
kid,” but he has the attitude of a
mature adult and | agree with his
feelings 100%. There is no excuse for
lowering ticket requirements to gain

strength in numbers.
| am working toward my Novice
now, and | want the satisfaction of
earning it. I'm a CBer, somewhat
disappointed with CB, and it's my
observation that if 90% of the CB
operators knew more than how to key
the mike and talk, we would have
much less trouble with RFI, over-
modulation, splatter, and crude

manners.

Amateur radio doesn’t need this

kind of membership.
Dave Dunsmoor KAHB1022
Wahpeton ND

| have recently become a subscriber
to your magazine, after belonging to
the ARRL for more years than | care
1o remember.

| enclose a letter which | wrote to
QST and which was returned to me
with a copy of an old American
Medical Journal article which merely
stated the well-known facts that some
later pacemakers have better shielding
than some earlier models,

| had hoped that my experience
might at least stay on file for the
benefit of others who have the prob-
lem. Since receiving my letter back, |
have withdrawn my permission for
QST to use my experiences.

Perhaps | had better say that when

Continued on page 32
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YAESU Deluxe “101” Series
The Ultimate Station Combination

TR AMEM | TTER

FL-101 Transmitter

B 160 thru 10 Meter coverage with two auxiliary
bands M All mode operation: SSB, CW, AM, and
FSK W 240 Watts PEP M Reliable, plug-in circuit
boards W Built-in AC supply B Built-in, fully ad-
justable VOX ™ Automatic break-in CW operation
with sidetone M Indicator light for internal VFO op-
eration W Provision for optional RF speech process-
or M Built-in final cooling fan

YEARS AHEAD WITH YAESU!

FR-101 Digital Readout Receiver

B Total Coverage: 160 thru 2 Meters with optional 6
and 2 Meter converters B Provision for all mode re-
ception; SSB, CW, AM, RTTY, and FM with optional
filters and FM detector B Complete transceive cap-
ability with all 101 series equipment M Reliable,
plug-in circuit boards W Selectable fast or slow AGC
B Built-in, threshold adjustable, noise blanker
B Better than 1 KHz readout on all bands W Fixed
channel, crystal-controlled operation B 5 KHz clar-
ifier M Built-in calibrator 25 or 100 KHz (selectable)
B Indicator lights for internal VFO and clarifier
B Built-in AC and 12V DC power supply

YAESU FT-301D AND ACCESSORIES —
EVERYTHING YOU WANT IN A COMPLETE HOME STATION

B FP-301D AC Supply/Speaker/Digital Clock/Automatic CW |.D. B FT-301D Transceiver, Digital Readout/All
Solid State/Broadbanded, No Tuning or Loading/160 thru 10 Meters/All Modes, USB, LSB, FSK, CW. & AM/
200 Watts PEP Input B FV-301 VFO, Split Frequency or Crystal Control/1 KHz Readout B YO-301 Monitor
Scope/All Mode Monitoring/Range 1.8 to 54 MHz/Two-Tone 1800-1900 Hz Generator.

arma
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Yaesu Electronics Corp.,

The

15954 Downey Ave., Paramount, CA 90723 @ (213) 633-4007
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Yaesu Electronics Corp.,Eastern Service Ctr.,613 Redna Ter., Cincinnati, OH 45215
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John F. Leahy WB6CKN
P.O. Box 539
Gonzales CA 93926

In this installment, we’ll leisurely
play around with Ohm’s Law and tie
up some loose ends from Part 1.

First, to Ohm’s Law. Probably the
simplest statement is: voltage = cur-
rent x resistance. In symbols, E = IR
(remember, it's not necessary to put a
multiplication sign between letters).
And what it means is that the instan-
taneous voltage or pressure across a
purely resistant circuit equals the
amount of current flowing times the
resistance offered to that flow. | used
the words “instantaneous’” and
“nurely resistant”’ to take care of ac as
well as dc circuitry, The further you
get into electronics, the more you see
of such bothersome little distinctions.
Things are just never simple!

Let's now do some algebraic
wiggling like we did in Part 1. If E =
IR (back to playing with number
equations if necessary), then | = E/R
and B = E/I. Which is to say that the
current in a purely resistive circuit
equals the voltage (pressure) divided
by the resistance (the greater the
voltage and the less the resistance, the
more the current, just like a hose
carrying water), and the resistance in
the circuit equals the voltage divided
by the current (the greater the voltage
and the less the current, the greater
the resistance must be).

Now an example: Suppose you
wanted to develop 5 volts across a
resistor that carried 25 milliamps

(mA) of current. What size resistor

would you need? Here we're looking
for the R of our formula. A good way
to remember the Ohm's Law formulas
is simply to note that E, voltage, is
always on top, never on the bottom of
the fraction. R = E/I, then, is the form
we want here. But there's a problem.
The formula works for Ohms, volts
and Amps (Amperes), whereas here
we have milliamps. Using the proper
units is always a critical factor in these
problems, as it is in any measurement
situation. You might be 6 feet tall,
You most certainly arg'not 6 inches
tall. The number (6 in this case)
means nothing unless it's hooked up
with the correct unit of measurement.
So in our problem milliamps are no
good if we want our answer in Ohms
(but, as we shall see, they are fine if
we want our answer in kilohms).

But this again brings up the subject
of prefixes, which is quite a subject

eo  ten-billions

o billions

~1 hundred-millions
s  ten-millions

o millions

FCC Math

indeed. Milli and kilo (and the mega
we saw in our last lesson) are ex-
amples. They are hooked onto the
front of a unit word and completely
change the size of that unit. Milli, for
example, means thousandths, kilo
means thousands, mega means
millions. So 25 mA is 2b thousandths
of an Amp (0.025 A). Notice how
much shorter the phrase 25 milliamps
is than the phrase 25 thousandths of
an Amp. Also note that with 0.025
you're into decimals, whereas with 25
you are not. Learning to work with
prefixes, abbreviations and other
shortcuts is mighty important in elec-
tronics computations, unless Yyou
dont mind taking up lots of space and
time in computations that could be
done with dispatch.

But to finish our problems, we now
know that 25 milliamps is 0.025
Amps, something that we can plug
into our formula even if we have not
vet learned shortcut ways of handling
decimals. R = E/|I becomes R =
5/0.025 for our problem. Dividing
bottom into top, we get 200. So 200
Ohms s the resistance we want.

Let's check our work. To do so,
we'll again use Ohm's Law, but the

configuration E = IR. |f we've done
our work correctly, 5 volts should
equal 25 mA times 200 Ohms.

Multiply - 0.025 x 200 and, sure
enough, up comes 5. We must have
done things the right way.

fﬁ-ﬁéfure we jump back into prefixes

zand decimals to tie things together for

this installment of our series, let's take
further note of units of measurement,
since, as we've already seen, keeping
these units straight in our work is
pretty important. Notice how we
multiplied Amps and Ohms together
to get volts! Wow, all different units!
That often happens with multiplica-
tion and division. The units of
measurement of the answer may be
entirely different from those of the
problem. That's not true of addition
and subtraction. If | add so many
Ohms plus so many Ohms, I'll get
Ohms in my answer, If | subtract so
many volts from so many volts, |'ll get
volts in my answer. The reason you
get different units with division and
multiplication is that units cancel just
like numbers cancel: % x 7/8 x 9 =
7/9. The fives cancel. Or else one unit
of measurement is defined in terms of
other units so that they can be inter-
changed with those other units and
you're still dealing with the same
reality. The thing to remember is that
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ea thousandths

units are handled [ogically in com-
putations. With addition and subtrac-
tion, you'll get the same units in the
answer as you had in the problem.
With multiplication and division, you'll
drop some units or get new units, but
the units you dropped were canceled
out and the new units were just
“hidden” in the original units because
of the definition of those original
units. An example: Drive a car at 55
miles per hour for 3 hours and you've
gone 165 miles. What happened to the
hours? Here's what happened: 55
milesthour x 3 hours = 165 miles
hours/hour. The hours canceled be-
cause they were in top and bottom.
Note also that when you say per, you
mean divide. 55 miles per hour means
55 miles/1 hour. That may seem
strange, but it all works out very nice
and logically.

Another example. 7 miles equals
36,960 feet. How's that? Miles and
feet are totally different units! Here's
what you didn't see, There are 5,280
feet per mile. So we have 7 miles
times 5,280 feet/1 mile. The miles
cancel and we get 36,960 feet. That
kind of thing goes on all the time in
electronics. You just take the dis
appearance and reappearance of units
for granted when a multiplication or

division is involved.
Now some decimal stuff. There's

just no way of avoiding it, though we
have skirted around it so far. Perhaps
99% of computations in electronics
require good working knowledge of
our decimal system.

A decimal system is a ten system
(from the Latin decem, meaning ten).
Every time you move to the left, you
multiply by ten; every time you move
to the right, you divide by ten. In the
number 777.7, the left-hand 7 is ten
times bigger ghan the 7 to its right.
That one, in“turn, is ten times bigger
than the one to its right, and so on.
777.7 means 7 hundreds + 7 tens + 7
ones +7 tenths, 700 + 70 + 7 + 7/10.

Naming numbers in our decimal
system can be kind of tricky, because
there's a variety of ways, all meaning
the same thing. 7,700 can be named
seven thousand seven hundred, or
seventy-seven hundred. 0.025 is nor-
mally named 25 thousandths, though
it means 2 hundredths and 5 thou-
sandths. Look at the fraction equiva-
lent, and you can see why. 2/100 +
/1000 = 20/1000 + 5/1000 =
25/1000. Normally numbers smaller
than one are named by the last digit
to the right. 0.7 (by the way, a zero is
usually stuck in before the decimal
point just to make sure everyone
understands it is a decimal point we
are dealing with and not a period or
something, and that there are no other
digits to the left of the decimal) is

~ ten-thousandths

o hundred-thousandths
= millionths

& ten-millionths

w hundred-millionths
o billionths

seven tenths, because the 7 is in the

tenths column. 0.93250 is nine-
thousand three-hundred and twenty-
five ten-thousandths, because the 5 is
in the ten-thousandths column (you
don’t consider zeros to the right of
that last non-zero digit, 5 in this case).
0.035 is thirty-five thousandths be-
cause the 5 is in the thousandths
column. Using prefixes: 325 milliamps
(remember, milli means thousandths)
is 0.326 A. The 5 goes in the thou-
sandths column because it is the digit
to the right. 37 kilohms (remember,
kilo means thousands) is 37,000. The
7 is the digit to the right and 50 goes
into the thousands column. You'll
notice | snuck one in there. 37
kilohms is not smaller than onel
Prefixed numbers follow the rule
whether larger or smaller than one.

Fig. 1 shows an unwieldly number,
86,732,174,626.908761435 (that's 86
billion, etc.), with the names of each
column written above, just in case
yvou're not familiar with those names.
If you wish to test your knowledge,
vou might try translating that
monstrous number completely into
words. (Check vyourself against the
note at the end of this piece.)

You will no doubt recall that the
rules for adding and subtracting
decimals are pretty simple. You just
keep the decimal points directly above
and below one another. 3.025 volts +
765 volts + 0.00096 volts becomes:

3.025 V
765 V
+ 0.00086 V

You can fill in zeros if you want. And
note that 765 has an invisible decimal
point to its right. Any number in our
system has that invisible point if none
is showing, and you have to make it
visible when doing computations. So
yvou might do the problem:

003.02500 V
765.00000 V

+ 000.00096 V
- 768.02596 volts

Notice how those decimals are kept in
a straight line.

Subtractions are done pretty much
as you might expect. 28.966 milli-
amps - 0.00046 milliamps becomes:

28.96600 mA
- 00.00046 mA
28.96554 milliamps
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Examples

7 pF means 7 picofarads, 0.000000000007 farads
6 ps means 5 picoseconds, 0.000000000005 seconds
1 ns means 1 nanosecond, 0.000000001 seconds
3 nF means 3 nanofarads, 0.000000003 farads

8 uF means 8 microfarads, 0.000008 farads

8 us means 9 microseconds, 0.000009 seconds

6 4V means 6 microvolts, 0.000006 voits

4 uH means 4 microhenrys, 0.000004 Henrys

2 mA means 2 milliamps, 0,002 Amps [Amperes)
5 mV means b millivolts, 0.005 volts

7 mW means 7 milliwatts, 0,007 Watts

3 mH means 3 millihenrys, 0.003 Henrys

1 ms means 1 millisecond, 0.001 second

6 cm means 6 centimeters, 0.06 meters

8 km means 9 kilometers, 9000 meters

Size
trillionths

Abbreviation Prefix
p pico

NEW BOOK

n nano billionths

Im micro millionths

m milli thousandths

hundredths
thousands

centi
kilo

= 0

Note the zeros we threw into both
those problems It's often quite
helpful to throw in or take out zeros
like that. (Of course, you can‘t do it
in the middle of a number or between
the decimal pont and some other
digits. 706 is not the same as 76.
0.009 is not the same as 0.9. 73,000 is
not the same as 73!) Only zeros at the
extreme right or left can receive that
kind of treatment.

Multiplying decimals is simple
enough. Just multiply as though there
were no decimal point, then count up
the number of decimal places in both
the numbers you multiplied and add
those two counts. That's how many
places are in the answer, Example:
0.000037 Amps x 26,000 Ohms might
be done simply:

26,000
x 37
182000
78000
862000

There are no decimal places in 26,000,
but there are 6 in 0.000037, So there
will be 0 + 6, or 6 places in our
answer. |t becomes 0.962000, or,
dropping those unnecessary zeros to
the right, simply 0.962. (Of course,
you have to count the 6 places while
the zeros are still there.) If that was an
Ohm's Law problem, our answer is
0.962 volts.

Decimal division is more difficult
We'll do a couple problems and state
the rule at the same time. Problem:
18.73 volts + 6.9 milliamps (remem-
ber, that's 0.0069 Amps).

0.0069)78.73

(1) 00069,

Rule: Move the decimal point of the
divisor (the number you are dividing
by) all the way to the right.

(2) 69,

Rule: Drop the unnecessary zeros.

(3) 69

Rule: Let the decimal point become
invisible,

(4) 187300.

Rule: Move the decimal point of the
dividend (the number you are dividing
into) the same number of places to
the right as you did for the divisor.
Add as many zeros to the right as
necessary to do this.

(6) 69)T87300.

Rule: Put the problem together with
these new numbers and set a decimal
point for the answer directly above
the point in the dividend.

2714.4
(6) 69)187300.0
138
(7) 493

483
(8) 100
69

276
340

276
64

Rule: Paying no further attention to
the decimal point, proceed with the
division as you would with any other
division, putting each digit of the
answer above the last digit to the right
of the digit or digits you just divided
into.

Rule: If necessary to get a decent-
sized answer, add zeros to the right of
the decimal point in the dividend. (We
added one here, even though it was
not necessary.)

Rule: If applicable. fill in the space
between the decimal point and the
first digit to the right with zeros. (This
does not apply here, but will in the
next problem.)

In the above problem, we stopped
dividing after getting one decimal
place in our answer. Actually, we
could have stopped a lot sooner.
Remember (Part |) that you seldom
need more than 2- or 3-digit accuracy

B kV means 8 kilovolts, 8000 voits
4 kW means 4 kilowatts, 4000 Watts
2 k2 means 2 kilohms, 2000 Ohms
3 kS means 3 kilobucks, $30001

millions

5 M means 5 megohms, 5,000,000 Ohms

7 MW means 7 megawatts, 7,000,000 Watts
6 MV means 6 megavolts, 6,000,000 woits

Table 1. Common abbreviations and prefixes.

in electronics. If this was an Ohm’s
Law problem, an answer of 2700
Ohms would be plenty accurate in
most cases.

Let's try another problem, in order
to see where the last rule applies: 12.6
volts + 47 kilohms (remember, that's
47,000 Ohms).

47,000112.6

(5) 47000/12.6
Rules: Notice that rules 1,2, 3,and 4
do not apply, since the decimal point
is already to the right in 47,000. This
brings us to 5, 6 and 7. And note that
to apply 6, we first must use rule 7.
(7) 47000)12.
Rule: To get 3-digit accuracy, we have
to add § zeros to the 12.6.
(6) 268
47000)12.600000
9 4000
320000

2 82000
~ 3680000

376000
~ 4000

Rule: Note where that first digit of
the answer goes (above the last digit
to the right that you are dividing into
that first-step). Very important! Also
important: Keep digits directly above
or below the correct digits in the
subtraction process. That helps avoid
@rrors.
(8) .000268
Rule: If you didnt leave that space
for the 3 zeros, your answer would be
incorrect,

Our Ohm's Law answer is 0.000268
Amps, which is 0.268 milliamps or
268 microamps.

These divisions can get mighty
hairy. That's why next time we'll get
into some pretty clever methods for
handling divisions and a lot of things
that are simply too difficult other-
wise.

This brings us finally to abbrevia-
tions and prefixes Look over the
Table 1 above rather carefully. There
are other abbreviations and prefixes,
but these are the common ones. It'll
be quite useful to have these stashed
away in your mind for future refer-
ence.

Now try this exercise. Check your-
self against the work and answers at
the end of the column.

(1) Solve for the wunknown using
Ohm's Law:

(a) 750V, 330 mA, R =?

(b) 47022, 11 mA,E=?

c) 18V, 220002, 1=7

(2) In the same way that we did

177.7, break down this number:
17.352.

Note
Answer: Eightsix billion seven hundred

thirty-two million ane hundred seventy-four
thousand six hundred twenty-six and nine
hundrad eight million seven hundred sixty-
one thousand four hundred thirtyfive
billionths!

Work and Answers to Exercises

750

(1) (a) R = ﬁﬁ_

2.272
330) 750,000
660

200
660
2400
2310
~ 800
660
240

It's best to round answer out to 2300 Ohms.
(b) E=470x 0.011

470

x11

470
470
5170

There are 3 decimal places in 0.011, s0 the
answer is 5.170 or 5.17 volts.

18

icl | =

00818
2200} 18.00000
17 600
4000
2200
18000
17600
400

Answer: 0.00818 Amps or 8.18 mA.

{2} 1 ten + 7 ones + 3 tenths + 5 hundredths
+ 2 thousandths, or
3 o 2

10+7+— + +
30 700 1000




RTTY Loop

Marc I, Leavey, M.D. WA3AJR

4006 Winlee Road
Randallstown MD 21133

Ham curiosity being what it is, I'm
sure any of you with HF receivers
have chanced across funny-sounding
signals on the low end of 80 or 20. By
now, you should be aware that the
“tweedle-tweedle-dee” you hear s
FSK RTTY. This month we shall
investigate, in general terms, methods
of decoding transmitted RTTY.

To begin with, recall that there are
two methods of transmitting BTTY

When operating AFSK, you are pre-
sented with two audio tones, on stan-
dard frequencies (2975 Hz and 2125
Hz), regardless of the rf carrier fre-
quency. FSK, however, presents two
rf “tones’’ which, while their relation-
ship is standard (850 Hz or 170 Hz
apart), may be any of an infinite
number of discrete frequencies.

Logically, our first task is to con-
vert the FSK into something stan-
dardized for decoding — AFSK! Fig. 1
illustrates how one obtains the proper
frequencies. Note that the FSK is
tuned much in the manner of lower

presently in use: FSK and AFSK. sideband, but that the bfo frequency
USUAL BFO INJECTION
MARK FREQ. FREQUENCY FOR LSH
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FOR THOSE TOO YOUNG TO
REMEMBER ....THIS IS A

is set to reproduce the 2 kHz tones
rather than speech. For those of you
with crystal bfos (such as the Heath-
kits), a third bfo rock should be used
to provide the appropriate offset.

By the way, receiving schemes are
available which convert not to audio,
but to the receiver i-f frequency,
typically 455 kHz, and demodulate
from there. These systems are anal-
ogous to those covered here, but will
not be specifically discussed.

So, how do you get the “tweedle-
dee” to key your Model 157 Let's
take a giant step backward. Re-
member ON-OFF keying? | told you
that would come in usefull Look at
the block diagram in Fig. 2. A tone
arriving at the input is "detected,”
i.e., rectified, and applied to a keying
stage. The keying stage is an electronic
switch that is closed in the absence of
a signal, but opens when such a signal
is input. Feeding an ON-OFF keyed
space signal into this primitive con-
verter would produce a usable output,
or, by keying a relay to invert the
signal, on-off mark keying could be
used.

Of course, we don't use ON-OFF
keying, though, so what can we do?
The simplest thing is to tune the HF
receiver bfo so that the mark fre-
quency is zero beat. The audio is then
an 850 Hz (or 170 Hz) ON-OFF
keyed space tone, and can be decoded
by the practical circuit shown in Fig.
3. This is one of the circuits con-
structed and used at WA3AJR during
the mid-1960s.

A more advanced approach is to use
this basic circuit twice, on both the
mark and space signals. By wusing
filters tuned to the appropriate fre-
guencies, each tone may be directed
through a detector, and to keyers
which would alternate polarity for
mark and space. A special relay, called
a “polar relay,” can be driven off this
alternating signal to key the loop. This
scheme became known as the
“W2PAT" converter, after its daddy,
and is block-diagrammed in Fig. 4.
With a “combiner’ stage added to
dispense with the polar relay and key
the loop directly, this circuit remains
an easy-to-understand way to get into
RTTY reception.

Upon this foundation comes a
whole raft of demodulator designs.
Thoughts and concepts such as limiter

AUDIO OUTPUT TRANSFORMER TUBE | vs. limiterless detectors, AM vs. FM
et g b technigues, and multiple other refine-
Fig. 3. ments have been debated. Additional
MARK | DETECTOR SHAPER KEYER
FILTER T
B o
TO
AUDIO |NPUT e—— LIMITER * :‘,‘;‘Ei‘fﬁ —c SELECTOR
MAGNE TS
SPACE DETECTOR SHAPER KEYER
FILTER ¢S
S o
Fig. 4.

NEW BOOK

circuits, such as autostart or character
recognition, have been tossed about.
Lately, an entire new generation of
converters based on phase locked loop
technology has arisen. Still, the vast
majority of hams active on RTTY got
their start on circuits such as covered
this month. Only after one under-
stands the fundamentals can one
branch out into new areas. We'll ex-
plore some of those branches another
time.

A card from Don Griffith WBONOU
was received, asking for a more de-
tailed explanation of “space.” Let's
see what | can do.

Consider a wire with a voltage on it.
This voltage can be either on or off.
We will call the "on’ state “1" and
the "off" state "“0". Now, if we start
to turn the voltage on and off in a
coded sequence, such as the Baudot
teletype code, the line will demon-
strate a pattern of rapidly changing 1s
and 0s. By convention, it has become
customary to call the “1" “mark’’ and
the “'0" “space.” Although | used
ON-OFF wvoltages in this example, it
could have been OFF-ON keying,
positive and negative, high and low, or
changes in ac or rf frequency. The
words “‘mark’” and “space’ denote a
logic state difference, just as do 1"
and "'0". “Space’’ has nothing to do
with the “'space’” character on a tele-
type. Any system in which a signal is
coded as two states could have a
“mark’ and ‘‘space,”” even Morse
code!

An overview of transmitting circuits
is up for next time. Meanwhile, if
anyone has specific points or ques-
tions for future columns, please send
them to me at the above address, or in
care of /3.

whal do you
give the man
who has

everything?
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Editor:

Robert Baker WB2GFE
15 Windsor Dr.,

Atca NJ 08004

ARRL 160 METER CONTEST
Starts: 2200 GMT Friday,
December 2
Ends: 1600 GMT Sunday,
December 4

The 7th annual ARRL 160 Meter
Contest is open to all amateurs on CW
only. Multi-operator work is per-
mitted and scores will be listed sepa
rately in the results, but they will not
be eligible for certificates.
EXCHANGE:

RST and ARRL section or country.
SCORING:

QS0s with amateurs in an ARRL
section count 2 points; QSOs with
amateurs not in an ARRL section are
worth 5 points. DX to DX QSOs do
not count. Multiplier is the total
number of ARRL sections (74), VEB,
and foreign countries worked,
AWARDS:

Certificates will be awarded for
section and non-W/VE country high
scores. Division high scores will have
their section award endorsed with an
appropriate seal.

FORMS:

It is suggested that contest forms be
obtained from the ARRL, 225 Main
St.,, Newington CT 06111. Check
sheets are not required, but a penalty
of 3 additional contacts will be made
for each duplicate contact.

These rules were taken from last
vear’s contest. For complete rules, see
the November issue of QST,

CONNECTICUT QSO PARTY
Starts: 2000 GMT Saturday,
December 3
Ends: 0200 GMT Monday,
December 5
Rest Period: 0500 to 1200 GMT
December 4

The Candlewood ARA has moved
its 156th CT QSO party from the
traditional first of May to the first
weekend of December in an effort to
find a time when band conditions are
favorable and when other events are
minimal. Phone and CW are con-
sidered to be the same contest. Sta-

Blr- '«Iﬂi'l'l

EAHMW
Connecticut QSO Party
ARRL 10 Meter Contest
EA CW Contest

HA DX Contest

SOWP CW Christmas party

Straight Key Night

Hunting Lions in the Air Contest
Tmrmmmmmmmm
NJ QSO Party |

CONI

tions may be worked once on each
band and mode. Out-of-state portables
and mobiles operating in CT are re-
quested to identify themselves as
such. Counties certificates will be
awarded to each station working all 8
CT counties.

EXCHANGE:

QSO number, RS(T), and ARRL
section or CT county.
FREQUENCIES:

SSB — 3925, 7250, 14300, 21375,
28540,

CW — 40 kHz up from bottom of
each band.

SCORING:

Non-CT stations multiply total
number of CT QS0Os by number of CT
counties worked (8 max.}. CT stations
multiply total number of OSOs by
number of ARRL sections and prow
inces. Additional DX contacts count
for QS0 points, but only one DX
multiplier is allowed overall. Q1QlI,
the club station, will be operating CW
on odd hours, and SSB on even hours,
and counts as 5 QS0s on each band
and mode.

ENTRIES:

Logs must show category, date,
time (GMT), calls, numbers, bands,
QSO points, and claimed scores.
Enclose a large SASE for results. Send
logs, postmarked by Jan. 15, to
CARA, c/o Fred Porter WI1VH, 169
Carmen Hill Rd. Nr. 2, New Milford
CT 06776.

TOPS CW CONTEST
Starts: 1800 GMT
Saturday, December 3
Ends: 1800 GMT

Sunday, December 4
General call is “CQ QMF,” Entry

classes for single/multi-operator. Use
3.6 to 3.6 MHz band only; use low
end of band for DX-CW only!
EXCHANGE:

RST and serial number from 001.
SCORING:

Contacts with own country = 1
point: each call area in W/K, VE/VO,
VK, and UA count as separate coun-

T

tries. Contacts with stations in same
continent count 2 points, other con-
tinents = 5 points. Contacts with HQ
station GWBWJ or GWEBAQ count 25
points. Total score is total number of
QSO points times number of prefixes
worked (as per WPX award rules).
ENTRIES:

Send logs to Peter Lumb G3IRM,
14 Linton Gardens, Bury Saint
Edmunds, Suffolk IP33 2DZ, United
Kingdom.

How about some US participation
this year? There wasn't a single entry
from North America last year!

ALEXANDER VOLTARTTY DX
CONTEST
Starts: 1200 GMT Saturday,
December 3
Ends: 1200 GMT Sunday,
December 4
Two-way RTTY contacts between
stations of the same country are not
valid. All 2-way RTTY contacts with
stations in one's own zone will count
2 points; those outside one’s own
zone count for points in accordance
with the exchange points table. All
2-way RTTY contacts made on 7 MHz
are worth double; those on 3.5 or 28
MHz are worth triple points. Stations
may only be worked once per band. A
multiplier of one is given for each
country contacted on each band.
Total score is total exchange points
times the total number of multipliers
times the total the total number of
QSOs. Italian bonus points are added
last — 1000 points for each /IS/IT
contact on all bands. Note: Each US,
Canadian, and Australian District will
be considered a separate country!
Exchange consists of message number,
RST, and zone. Use one log per band.
Log forms, score sheets and exchange
points table are available for IRCs.
Logs must be received before Jan, 20,
1978, to qualify (advisable to use air
mail). Send logs and score sheets to:
A. V, RTTY DX Contest Committee,
SSB & RTTY Club, PO Box 144,
22100 Como, Italy.

This contest is open to SWL
RTTYers as well, and the same rules
apply as used for transmitting sta-
tions; a separate results table will be
made for these entries. Contest awards
include callbooks, plaques, books, etc.
In additi