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THE AMERICAN RADIO
RELAY LEAGUE

The American Radio Relay League, Inc, is
a noncommercial association of radio amateurs,
organized for the promotion of interests in Amateur
Radio communication and experimentation, for the
establishment of networks to provide communi-
cations in the event of disasters or other
emergencies, for the advancement of radio art and
of the public welfare, for the representation of the
radio amateur in legislative matters, and for the
maintenance of fraternalism and a high standard of
conduct.

ARRL is an incorporated association without
capital stock chartered under the laws of the state
of Connecticut, and is an exempt organization
under Section 501(c)(3) of the Internal Revenue
Code of 1986. Its affairs are governed by a Board
of Directors, whase voting members are elected
every two years by the general membership. The
officers are elected or appointed by the Directors.
The League is noncommercial, and no one who
could gain financially from the shaping of its affairs
is eligible for membership on its Board.

“Of, by, and for the radio amateur,” ARRL
numbers within its ranks the vast majority of active
amateurs in the nation and has a proud history of
achievement as the standard-bearer in amateur
affairs.

A bona fide interest in Amateur Radio is the only
essential qualification of membership; an Amateur
Radio license is not a prerequisite, although full
voting membership is granted only to licensed
amateurs in the US.

Membership inguiries and general
correspondence should be addressed to the
administrative headquarters at 225 Main Street,
Newington, CT 06111 USA.

Tecl:ephone: 203-666-1541 Telex: 650215-5052
MCI

MCI MAIL (electronic mail system) ID: 215-5052
FAX: 203-665-7531 (24-hour direct line)

Canadian membership inquiries and
correspondence should be directed to CRRL
Headquarters, Box 7009, Station E, London, ON
N5Y 4J9, tel 519-660-1200.

Officers

President: GEORGE S. WILSON IIl, W40YI

1649 Griffith Ave, Owensboro, KY 42301
Vice P dent: DAVID SUMNER, K1Z2Z

-

Purpose of QEX:

1) provide a medium for the exchange of ideas
and information between Amateur Radio
experimenters

2) document advanced technical work in the
Amateur Radio field

3) support efforts to advance the state of the
Amateur Radio art

All correspondence concerning QEX should be
addressed to the American Radio Relay League,
225 Main Street, Newington, CT 06111 USA.
Envelopes containing manuscripts and
correspondence for publication in QEX should be
marked: Editor, QEX.

Both theoretical and practical technical articles
are welcomed. Manuscripts should be typed and
doubled spaced. Please use the standard ARRL
abbreviations found in recent editions of The ARRL
Handbook. Photos should be glossy, black and
white positive prints of good definition and contrast,
and should be the same size or larger than the size
that is to appear in QEX.

Any opinions expressed in QEX are those of the
authors, not necessarily those of the editor or the
League. While we attempt to ensure that all articles
are technically valid, authors are expected to
defend their own material. Products mentioned in
the text are included for your information; no
endorsement is implied. The information is believed
to be correct, but readers are cautioned to verify
availability of the product before sending money to
the vendor.
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Digital Communications and
Futures Systems Committees

In case you missed it in Minute 30
of the July 1991 Board of Directors
Minutes in September 1991 QST, the
Committee on Amateur Radio Digital
Communications, perhaps better
known as the Digital Committee, has
a new charter:

“The Committee shall monitor the
progress of Amateur Radio...digital
communications, foster the develop-
ment of a modern data network,
encourage close cooperation
between the League and volunteers
operating the network, and recom-
mend policy in this area to the Board.
The Committee shall be composed of
up to seven members selected by the
President, based on their knowledge
of the operation of the Amateur Radio
data network throughout the United
States and expertise in data commu-
nications technology.”

President Wilson has appointed
Ed Juge, W5TOOQ, as Chairman and
Dr. Tom Comstock, N5TC, as Board
Liaison. The others appointed to this
committee will be announced shortly,
but look for the selection to be oper-
ationally oriented.

Early on the plate of the new Digital
Committee, per Minute 65 of the
January 1992 Board Meeting, will be
analysis of the survey now under way
for amending the FCC Rules with
respect to HF digital communications
(January, 1992 QST, p41) and devel-
oping recommendations to be provid-
edto Board Members by May 30, 1992.

Also at the July Board Meeting, a
new Future Systems Committee was
established, with the following Terms
of Reference:

“The committee shall concentrate
on technology issues in the five to fif-
teen year time frame, monitor tech-

nology trends, work toward improving
the environment for Amateur Radio
research and development, develop
system objectives and concepts, and
advise the Board concerning these
matters. The Committee shall be
composed of up to five members
selected by the President, based on
their knowledge of telecommunica-
tions system development.”

President Wilson has appointed
Paul Rinaldo, W4Rl, to head this com-
mittee and Frank Butler, W4RH, as
Board Liaison. Other committee
members will be identified soon.

The Amateur Services cannot
simply rest on their past technical
accomplishments, which have been
many. Retention of our frequency
allocations depends, in no small part,
on continued contributions to the
state-of-the-art and maintaining high
technical standards. In past years,
technology was a limiting factor.
Recently, however, the technological
options have grown so greatly that the
challenge is to make some hard
choices among those options. If we
want something to happen (say) 10
years from now and it has a 10-year
lead time, someone should start work-
ing on it now. It has taken about 12
years for amateur packet radio to
develop to its present state, for exam-
ple. It took longer than that to get from
OSCAR | to PACSAT.

Please bear in mind that these
and other League committees wel-
come your inputs in carrying out their
assigned work. The best way to make
your views known is by letter
addressed to the committee con-
cerned c/o ARRL HQ. The staff will
handle distribution to the commit-
tee.—W4RI



AMC—The
AMTOR
Controller

By Armin Bingemer, DK5FH
Elbestrasse 17
6457 Maintal 1, Germany

-

Translated by Don Moe,
KE6MN/DJOHC

Reprinted from the December
1990 issue of cq-DL, published by
the German Amateur Radio Club.

: . . Fig 1—A complete AMC on Euro-card.
An inexpensive and easily

duplicated unit was needed for
AMTOR, similar to a TNC for Packet Radio. Kudwin,
DF8PD, wrote the software and developed the radio-tele-

Table to Fig 2

type interface for the 6502 CPU. Based upon this work, Bev Vee GND +12V Body
Martin, DL1ZAM, Peter, DF5ZI and | implemented an U1 8 21.1 — 40P
AMTOR controller. u2 20 1 — 40P
The result is a Euro-Card (Fig 1). It contains the con- u3 28 14 = 28P
verter, AFSK, terminal interface (RS-232) and processor u4 24 12 — 24P
section as well as a 16-segment LED tuning indicator. The Yo 20 10 - 20P
software supports AMTOR (ARQ, FEC, Listen), RTTY 3? 12 ? B 122
(Baudot, ASCII) and CW (send). The commands are sim-
. sin us 5 10 — 14P
ilar to those of the AMT-1. Additional features such as uo 7 6.9 _ o0P
statistics were added. A complete article by DF8PD U10 14 v _ 14P
describing the software will follow later. Nevertheless, the U1 14 7 — 14P
command list at the end of the description should give a uie = — — T220
first impression. u13 — 11 4 14P
U14 — 1 11 14P
Circuit Description uis - 1 10 16P
The converter consists of three subgroups: input fil- uie = 12 4 16P
ter, demodulator and tuning indicator. The audio filter (Fig Uiz — 4 8 8P
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Fig 2—Schematic of the audio filter.
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Fig 3—Demodulator schematic.

2) is a four-stage, second-order bandpass using multiple
feedback and having a bandwidth of nearly 300 Hz with
a middle frequency of 1360 Hz. The circuit was built
around a four-segment operational amplifier and was opti-
mized with help of a computerized simulation.

The bandwidth limited audio is fed to a coincidence

demodulator (TBA120S) for demodulation (Fig 3). This
type of demodulator is more complicated than others due
to construction of the coil, but in actual operation on short-
wave it is significantly superior to other designs.

The resonant circuit resonates at a middle frequency
of 1360 Hz between mark and space.

AMC COMMANDS
Control Commands

Ctrl-A Start a ARQ call (in AMTOR mode)

Ctrl-B FEC transmission

Ctrl-C Transmit

Ctrl-D Receive or QRT in AMTOR (after emptying
buffer)

Ctrl-E Display status

Ctrl-F Listen mode (in AMTOR mode)

Ctrl-H Display statistics (for ARQ)

Ctrl-N Reset statistics (anytime)
Ctrl-O Inform remote station of timing (for ARQ)
Ctrl-P Inform remote station of statistics (for ARQ)
Ctrl-R followed by: Ctrl-A Errors
Ctrl-B Requests
Ctrl-C OKs
Ctrl-D Idles
Ctrl-F Total
Ctrl-G Traffic flow in %
Ctrl-H Receive delay
Ctrl-T Display timing (for ARQ)
Ctrl-X Clear transmit buffer
Ctrl-Y Clear receive buffer

Escape Commands

ESC-A
ESC-B
ESC-C
ESC-D
ESC-F
ESC-H
ESC-|

ESC-L
ESC-N
ESC-P
ESC-Q
ESC-R
ESC-S
ESC-T
ESC-U
ESC-V
ESC-Z

AMTOR

Set baud rate

Transmit CW

ASCII

0/1 FEC standby off/on
Alignment help

Set slave SELCAL

0/1 Local off/on

0/1 Newline off/on

Set ASCII parity: E/O/L/H
Display parameters
RTTY

Set CW speed in WPM
Set timeout limit
Statistics from last ARQ QSO
Set delay times

Author
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Fig 5—Schematic of AFSK section

The output from the demodulator is a rectangular sig-
nal of twice the resonant frequency with a keying ratio
dependent upon the input frequency. After the low-pass
{(U17A), which converts the rectangular voitage into a dc
level depending on the keying ratio, the signal paths sep-
arate. A voltage proportional to the audio tone is fed to
the tuning indicator (U15). The frequency spectrum of the
300-Hz wide receiving channel is displayed by the LEDs
after being digitized into 16 levels. The signal is also con-
verted from analog to TTL level by a comparator (U17B).
The resulting TTL signal is evaluated by the processor.

In the processor section (Fig 4), the radio teletype sig-
nal is converted to ASCH and output to a terminal via the
RS-232 interface. The data arriving from the terminal are
analyzed by the processor, recognized as a command
and executed. Other data are converted into radio tele-
type code and routed to the AFSK section.

The system clock is determined by crystal G1 and
divided by 4 in U8. The power-an reset is generated by
the comparator/monoflop component U7. A DIP switch for
setting the system parameters can be accessed via tri-
state latches (U5). The port component (U2) processes
all processor section input and output signals. The LEDs
to display the mode are driven by transistors T1, T3 and
T4. The switching transistors T2 and T5 operate the PTT
and CW keying. The incoming radio teletype signals are
buffered by U11A and B.

U2 pin 12 drives the AFSK generator. The port com-

6 QEX

ponent also generates the RS232 interface signals. The
transmit and receive data (TXD, RXD) and the hand-
shaking signals (RTS, CTS) are converted by U9 between
TTL ievel on the processor side and RS232 level.

The AFSK section (Fig 5) is equipped with an XR2206
and supports a shift of 170 Hz for HF gperation as well as
850-Hz shift for VHF/UHF operation. The frequency deter-
mining elements are capacitor C23 and the resistor com-
binations on pins 7 and 8. If a shift of 850 Hz is desired
for VHF, switch S1B can be activated, and S1A bypass-
es the input filter. If only HF operation is intended, the
switch can be omitted. Changing the logic level on pin 9
generates frequency-shift keying. The audio output sig-
nal (AFSK) is available on pin 3.

The AMC is powered from a regulated and hum-tree
dc source from 12 to 14 volts. The current consumption
is around 140 mA. The supply voltage can be applied over
the designated jack, X2, or via X1 pin 9, or via X3 pin 5
(set BR 11, remove BR 12). The inputs are decoupled and
protected against reverse polarity. The requiated 5 voits
for the processor section is provided by U12.

Assembly

The AMC is assembled on a double-sided pc board
in Euro-Card format {100 x 160 mm). In order to simplify
the assembly as much as possible, a circuit board should
be used that has plated-through holes, component place-
ment labelling and double-sided solder mask.
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Fig 7—Component placement.

This project is not suitable for beginners. n the case
of a placement error, the components are almost impos-
sible to unsolder without destroying the circuit board.

Information regarding sources for components, com-
plete kits as well as assembled and tested units can be
obtained by sending the author a self-addressed enve-
lope with adequate return postage (IRCs).

When choosing the components, please refer to the
component list. Coil L1 cannot be substituted by a “com-
mon™ standard coil since its Q is too low. The dc resis-
tance of L1 should be no more than 10 Q. Since the filter
capacitors must match the prescribed values (10 nF)
exactly, measure and select them carefully. The 5-volt
regulator does not need a heat-sink if CMOS components
are used in the processor section. The 25-pin sub-D jack
should have a plastic carrier or be mounted using plastic
insulating washers.

Capacitors C20, C21 and C22 are installed during
alignment. The ICs should all be provided with sockets.
For the jumper and switch connections, header strips are
highly recommended.

The light-emitting diodes for the tuning indicator (V6
to V21) should be soldered in place so that the anode

8 QEX

(longer lead) is on the right when viewing the display from
the front. The square solder eyelet is for the cathode of
the LED. From the same point of view, the anode of LED
V1 is on the left. The shortest lead (red) for the dual-LED
(V4) goes to the square eyelet on the left.

The resistor network is installed with pin 1 in the
square eyelet closest to the edge of the circuit board. This
pin is also marked with a bar or dot on the board.

The ICs are sensitive to electrostatic discharges and
should be handled with appropriate precaution.

If only HF operation with 170-Hz shift is desired, S1
can be omitted, but the middle pin of S1A must be
jumpered to the inner pin so that the filter is activated.

Alignment

An oscilloscope, a digital voltmeter and a frequency
counter should be available for alignment. There are sev-
eral approaches possible, including alignment after par-
tial assembly. That decision is left up to the expe-rienced
hobbyist.

1 will describe the alignment of a completely and cor-
rectly assembled board. The supply voitage (12-14 V)
used in later operation should be applied to the PWR jack.



Table 1—Meaning of Jumpers

Open Closed Meaning
BR2 BR1 RS-232 parity: Odd
BR1 BR2 RS-232 parity: Even
BR4 BR3 Receive polarity: reverse
BR3 BR4 Receive polarity: normal
BR5 Shield of DIN jack grounded
BR7,9 BR6,8 Transmit polarity: normal
BR6,8 BR7,9 Transmit polarity: reverse
BR11 BR 10 CW output on DIN jack
BR10 BR 11 Power input possible via DIN jack
BR12  Shield of RS-232 jack grounded

Important notice:

The jumpers listed in pairs can only be set alternatively,
never at the same time. Otherwise serious malfunctions will
result! For example: If BR1 and BR2 are both shorted, the
5-V supply voltage is shorted to ground. (Refer to schemat-
ic.)

EPROM ADDRESSES FOR SELCAL

Letter 1 of Selcal: 0050 (hex)

Letter 2 of Selcal: 0059 (hex)

Letter 3 of Selcal: 0062 (hex)

Letter 4 of Selcal: 006B (hex)

CONNECTIONS ON X3

Pin 1 AFSK output to the microphone input of
transmitter

Pin 2 Ground

Pin 3 Transmit/receive keying of the transceiver
(PTT)

Pin 4 RX audio input from the speaker output of the
receiver

Pin5 Power input or CW keying line

Assuming the specified components were installed, the
current consumption should lie between 110 and 150 mA.
When first applying power, the dual-LED should briefly
flash orange. Then the yellow LED should light. If that hap-
pens, the program has started correctly and a reset was
generated. In this state, the AMC is in standby and is wait-
ing for a call with the Sel-Cal stored in the EPROM.

Connect the frequency counter to pin 8 of U8 and set
the clock frequency to 1.5360 MHz with trimmer C1. If that
fails, changing the value of C2 will probably help.

A terminal is now needed set to the following param-
eters: 600 bauds, 7 bits, 1 stop, parity (BR1 shorted for
odd, BR2 shorted for even). If only TXD, RXD and ground
are wired, resistor R47 must also be installed. Operation
is recommended, however, using RTS and CTS, where-
by R47 is omitted.

Table 2—Processor Switch Settings

The following parameters can be set with the DIP switch.
Note: "0" means closed, “1" means open.

Delay interval between PTT activation and start of data. This
delay setting is read when the system is switched on. It can
be changed later with the “ESC-V" command.

S1 S7 52 Delay (ms)
0 0 0 10
0 0 1 15
0 1 0 20
0 1 1 25
1 0 0 30
1 0 1 40
1 1 0 50
1 1 1 70

Automatic output of “Ctrl-E" and status byte whenever sys-
tem status changes:

58
1 on
0 off

Delayed Copy (echo) is likewise a status value. It can be
changed later with the “ESC-L" command.

S6
1 on
0 off

Software switches are always set to 1 in the AMC system:
53 S5 54
1 1 1

The computer section can now be tested. Press
Escape to enter the command mode. If the command “q”
is entered, the parameters are displayed. If this works, the
digital section is running.

To align the AFSK section, remove jumpers BR6 to
BR9. Then short out only BR9. Set the trimmer potent-
iometer R29 to the maximum audio output level by turn-
ing the wiper to the pin furthest from ground. Using a
frequency counter on X3 pin 1, measure and set the fre-
quency to 1275 Hz with R34. Remove jumper BR9 and
close only BR8, open S1B if present. Set the frequency
to 1445 Hz with R33. Close S1B (with jumper). Set the
frequency to 2125 Hz with R42.

At the point where S1A is attached, install a jumper
that shorts the middle pin with the outside pin in order to
bypass the filter.

Alignment of the demodulator requires two steps. First
we set the resonant frequency, then the switching thresh-
old of the comparator. Remove jumpers BR6, BR7 and
BR8 and install BR9. Set R29 to maximum audio level.

Connect pin 1 to pin 4 on X3. On this jumper the fre-
guency can be measured that is set to 1360 Hz by R34.
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COMPONENT LIST
Semiconductors:

U1 65C02P2

u2 65C22P2

U3 27C64 (programmed)
U4 6116

us 74HC373

ue 74HC138

u7z NES555

us 74HC393

U9 MAX233

(U4 [(0] 74HC00

U11 74HC14

U1z HA7805

uU13 TLO84

uUi4 TBA120S

u15 UAA170

(05 5] XR2206

Uiz TLO82

711,34 BC557

12,5 BC337

Vi LED yellow (5mm)
V2,3,5,22 IN4001

V4 Dual-LED red/green (5mm)
V6-21 LED red V510 (flat)
Va3 BZX18
Capacitors:

C1 2-45 pF trimmer
c2 22-pF ceramic
C3,4,5,19,20,23,29 100 nF

Cé 100 uF/16 V
C7-14 10 nF (measured)
C15,16,24,25,27,30,47 2.2 uF/16 V tantalum
C16,18,28 47 nF

C21 33 nF

C22,26,45 4.7 nF
C31-4446 10 nF

Resistors:

R1 1 MQ

R2 4.7 MQ

R3 180 Q

(Resistors, continued)
R4,5,6,7,31,32,43,44,47 4.7 kQ

R8 8x10 kQ array

R9 100 Q

R10,28 220 Q

R11 42.2 kQ 1%

R12 154 Q 1%

R13 619 kQ 1%

R14,20 121 kQ 1%

R15 249 Q1%

R16 787 Q1%

R17 15 kQ 1%

R18 442 Q1%

R19 274 kQ 1%

R21 332 kQ 1%

R22 475 Q 1%

R23 1 kQ
R24,30,38,41,45,46.48 10 kQ

R25,26 3.32kQ2 1%

R27 1kQ 1%

R29,33-36,42 5 kQ trimpot

R37 50 kQ trimpot
R39,40,49,50 100 kQ

Miscellaneous:

G1 Crystal, 6.144 MHz, HC18
BR1-12 header strips, jumpers
S1 8-pol DIP switch

X1 25-pin sub-D angle jack
X2 2-pin low-voltage jack
X3 5-pin DIN jack

L1 90 mH, apprx 190 turns, Cul 0.13 mm
(Siemens:

shell core set N41:B65541-K-R41

coil body: B65542-B-T1

retainer: B65545-B9 )

Housing special cabinet

PCB: AMC, double-sided, plated-through, solder mask,
placement

Info regarding components, kits and completed units avail-
able from author with SASE.

The oscilloscope is attached to pin 8 of U14. It will display
an undefined random oscillation. By installing C20, C21,
and C22, this oscillation will be optimized into a rectan-
gular waveform with a frequency of 2720 Hz and a key-
ing ratio of 1, ie, the upper trace is the same length as the
lower. By trying various parallel combinations of capaci-
tors in the range of 100 to 130 nF, the desired results can
usually be achieved.

In the second alignment step the comparator thresh-
old is set. The measurement equipment remains attached
as described above, the 1360-Hz frequency is applied and
the tuned circuit of the demodulator is aligned. The oscil-
loscope is connected to pin 7 of U17. Here a dc voltage
from under 1 V (low) to over 4 V (high) should be mea-
sured. R37 is adjusted until the signal is on the transition
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between low and high.

Following this alignment, the frequency should be
changed with R34 from 1360 Hz to 1275 Hz.

To align the tuning indicator, remove jumpers BR6,
BR7 and BR9. Install BR8, pins 1 and 4 of X1 should still
be connected. R34 has been reset to 1275 Hz. Measure
the voltage on pin 11 of U15. Now attach the DVM to pin
12 of U15 and using R35 set the voltage to 400 mV less
than the value measured on pin 11. The third LED from
the left end should light; if not, correct slightly with R35.

Now remove jumper BR8 and set BR9. Measure the
voltage on pin 11 of U15 again, attach the DVM to pin 13
and using R36 set the voltage to 400 mV higher than pin
11. The third LED from the right end should light; if not,
correct slightly with R36.



Table 3—Meaning of System Status LEDs

Status ARQ ARQ

LED Mode Listen

flashing syncro- 100Bd

red nizing signal

recognized

red invalid invalid
characters characters
received heard
(ERROR)

orange receive station
error at repeats
remote character
station group
(RQ)

green error-free
data flow(OK)

flashing error-free

green transmission

no data (IDLE)

FEC FEC Baudot ASCII cw

Receive Transmit

like ARQ — incorrect —

Listen stop bit

like ARQ Data like like like

Listen being FEC FEC FEC
transmitted

like ARQ No data like like like
being FEC FEC FEC

transmitted

Open the connection between
pin 1 and pin 4 of X3 and change the
jumper on S1A.

For actual operation, the level to
the transceiver still must be adjusted.
The AFSK audio signal must corre-
spond to the required transmitter
input level. Set the audio level to min-
imum with R29 (wiper to ground).
After wiring the audio lines, activate
the PTT and raise the audio level until
the ALC gauge shows a reading or
the HF output power in SSB mode no
longer increases. Then reduce the
level by approximately 10%.

This completes the alignment
procedure for the AMC.

Literature

[1} L. Monz, J. Wollweber,
“Fernschreibverfahren (2),” cq-DL
January 1986 (“Radio Teletype
Techniques”).

[2] A. Clemmetsen, “10 Jahre
AMTOR,” ¢q-DL October 1989 {“10
Years of AMTOR").

[3] A. Bingemer, “AMTOR
Betriebstechnik,” ¢q-DL December
1989 (“AMTOR Operating
Techniques”).

JOIN AMSAT

Support the Amateur Space Program

AMSAT Has Established Amateur Radio
As a Permanent Resident in Space!

From operating any of 12 Amateur satellites circling the globe today to
participating in Amateur Radio activities from the Space Shuttle, the benefits of
space based Amateur Radio are available to you by becoming an AMSAT
member. Our volunteers design, build and launch state-of-the-art satelites for use
by Radio Amateurs the world over. We provide educational programs that teach
our young people about space and Amateur Radio. Most of all, we provide our
members with an impressive array of member benefits including:

* Operating aides such as discounted tracking software and land line BBS.
* An extensive network of volunteers to provide you local technical assistance.
* The AMSAT Journal, your bi-monthly periodical devoted to the

Amateur Space program.

It’s Fun! It’s Easy! It’s Exciting!

JOIN TODAY. For more information, call or write for your free
information packet. Or send your dues now, check or charge: $30 U.S.,
$36 Canada/Mexico, $45 all else. ($15 towards the AMSAT journal.)

AMSAT, P. O. Box 27, Washington, D.C. 20044

(301) 589-6062; Fax: (301) 608-3410
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Correspondence

Digital Communications Protocol

am writing in response to the recent request in QEX
I (May 1991) for comments on a new protocol for digital

communications by amateurs in the HF band. Although
the QEXrequest s in the context of AMTOR, | understand
the ARRL'’s overall interest to include development by
amateurs of new and effective methods of digital HF com-
munication in general (subject perhaps to the restriction
to 8-bit source codes), so I'll put my comments in that
framework.

I work at the MITRE Corporation, where we've devel-
oped several simulations of digital HF networks and field-
ed two experimental ones, with more no doubt to come.
These projects have required understanding and analy-
sis of channel simulation (mainly with IONCAP), several
data and automatic link establishment (ALE) modems,
antennas, routing protocols, forward error correction
(FEC), automatic repeat request protocols (ARQ), stor-
age and forwarding of messages, and so on.

During the course of this work and in connection with
discussions of amateur packet radio with hams at MITRE
and elsewhere, I've thus had many opportunities to think
about the digital HF modem project. My comments, which
follow more or less in the order of the QEX questions, are
thus based on some experience in the field.

I should of course emphasize that despite my back-
ground, | haven’'t come to a final view on several of the
questions. (To do that will require a lot more simulation
and operation of actual networks.) Furthermore, my views
are given as those of a ham and should not be construed
as official positions of the MITRE Corporation.

1. To the extent that compatibility with older equip-
ment (assuming that is important) aliows it, | believe that
frame lengths and frame window (groups of frames) sizes
should be adjustable in adaptive response to changing
channel conditions—as reflected, for example, by the bit
error rate (BER), number of NACKs, etc. This will give
interested hams the chance to write their own adaptive
error control protocols, some of which will no doubt involve
changing frame and window sizes. In connection with this,
published analyses (as you probably know) have shown
that the success of most ARQ schemes depends on BER,
frame length and window size.

2. Likewise, the bit or symbol rate for digital HF is a
parameter that should be changed in any link-layer pro-
tocol that adapts effectively to changing channel condi-
tions. | suspect that protocols that can raise the data
modem’s bit rate when the SNR or BER indicates that the
channel has improved will turn out to be very effective in
terms of link (and network) throughput.
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3. Inexpensive DSP software should soon allow one
to pick modulations from the node terminal, so the
choice of modulation type (BFSK, MFSK, MPSK, QAM,
etc) should probably not be fixed. What will need to be
worked on are methods for exchanging information
between stations on what modulation to use on a partic-
ular link.

4. Error control is also an area where a large scope
for experimentation should be allowed in these early
stages; the temptation to induce compatibility with a stan-
dard that restricts freedom to experiment should be resist-
ed as long as possible, in my opinion, since the best way
to do digital HF is still far from clear even to those who
have been working on it professionally for several years.
At the moment, the (23, 12) Golay code seems to be pop-
ular, but other codes and combinations of FEC and ARQ,
possibly with adaptive adjustment (automatically, or from
the keyboard) of the error detection and correction capa-
bilities of the FEC code may turn out to be much more
effective than a fixed FEC scheme.

5. 1 guess the solution to the call sign problem depends
on our willingness to change the frame format for AMTOR
to allow longer address fields. Is that too disruptive to con-
template? (I don’'t know the answer to that.)

6. The easiest and most effective way to introduce
(more) diversity—in addition to that provided by AMTOR'’s
current repetition scheme—may be to use mare powerful
forward error correction, which is of course also a diversi-
ty technique. Cheap software (on DSP chips?) for inter-
leaving may also be available soon if it isn't already;
interleaving will give additional diversity for fading chan-
nels.

7. The backward compatibility problem is of course
an important one for hams (and others!) who can't afford
to buy new equipment every time a manufacturer dangles
it in from of them. However, the way developments—and
prices—in DSP and software in general seem to be going,
we can be fairly hopeful that manufacturers will be able
to provide us with modems that can do the new link-layer
protocols we develop as well as be compatible with the
current AMTOR at affordable prices. (They did it with the
current crop of “multimode” controllers.) What will be cru-
cial is that amateurs, led by the ARRL, | trust, proceed in
a unified way to make their new ideas clear. (I suppose it
can be said that the developments by manufacturers of
packet modems that can handle the KISS mode and
NET/ROM should give us hope.)

Two final remarks:
1. I think the greatest contribution amateurs can make



to developments in HF digital radio is to provide the field—
as they are starting to do—with a vast and inexpensive
testbed for analysis of waveforms, error control coding,
routing techniques and adaptive networking in general.
Testbeds for commercial and governmental networks,
even though they may involve some hardware that is not
yet available to hams, are almost always expensive and
time consuming to set up, and data collection and analy-
sis can also be complicated and expensive, since it's done
by people on payrolls. Amateurs work for fun and for free,
and can provide far more data than a commercial or gov-
ernmental netwark can ever hope to get. I'd like to see
the ARRL continue to take the lead in organizing our
efforts in the emerging HF digital field.

2. Although | don’t know much about the status of its
availability for amateur use (which probably depends a lot
on governmental and the big manufacturers’ strategies),
it would put amateur digital HF experimentation in a very
effective position if hardware to perform automatic link
establishment (ALE) according to the new Federal
Standard 1045 became available soon at a reasonable
price.

I hope these remarks will be useful.—Ken Wickwire,
KB1JY, 232 North Road, Apt 17, Bedford, MA 01730

Comments on Measuring the Mass of the Earth

In the September 1991 issue of QEX, Dr. H. Paul
Shuch discusses interesting applications of EME (Earth-
moon-Earth) measurement data in determining, among
other things, the mass of the earth. The article also illus-
trates how imaginative teachers can motivate their stu-
dents (and readers of QEX) by applying common
knowledge in unusual ways. However, there are some
minor errors in the article regarding the earliest accurate
measurement of the Earth’s circumference which | wish
to correct.

On page 9, first column, third line from bottom and
the top of the second column, Shuch states that “one of
the earliest accurate measurements of the Earth's size
(circumference) involved observing that, on the day of the
Equinox at local noon in Alexandria, a stick placed verti-
cally in the ground cast no shadow,” and a stick similarly
positioned in Athens (some supposedly known distance
to the north) cast, at the same time, a shadow of appre-
ciable length. Actually, | believe the description given by
Lancelot Hogben in his two books is the correct version
of the procedure used by Eratosthenes (BC 2767-1957)
in measuring the Earth’s circumference.'?

First, | quote from A History of Mathematics® regard-
ing the individual responsible for the measurement dis-
cussed by Shuch: “Eratosthenes was a native of Cyrene

'Lancelot Hogben, Mathematics for the Million, W.W. Norton
and Company, Inc, 1943, Fig 7, p 348.

Lancelot Hogben, Mathematics in the Making, Crescent Books,
Inc, 1960, pp 124-126.

*Carl B. Boyer, A History of Mathematics, 2nd edition, John
Wiley and Sons, Inc, 1991.

who had spent much of his early life at Athens. He
achieved prominence in many fields when, in middle life,
he was called by Ptolemy {ll to Alexandria to tutor his son
and to serve as librarian of the university there. Today
Eratosthenes is best remembered for his measurement
of the earth—not the first or last such estimate made in
antiquity, but by all odds the most successful.”

According to Hogben, during the time of Eratosthenes
“it was comman knowledge that the noon sun’s zenith dis-
tance at Alexandria on the summer solstice was 7.5
degrees. It was also on record that its image was then vis-
ible at noon on the water surface of a deep well in Syene,
near the Aswan Dam of today and just on the Tropic of
Cancer, whence its midsummer noon zenith distance was
zero. [Note the different spelling of “Cyrene” and Syene”
in these two references.] Since Alexandria and Syene lie
nearly on the same meridian, it thus appears that a great
circle arc of about 7.5 degrees separates them. Either
from records of the mean time of route marches over level
desert country or from crude maps made by the Egyptian
temple surveyors for tax allocation, Eratosthenes know
that the intervening distance is, in Anglo-American linear
measure, about 520 miles.” Knowing the distance
between Alexandria and Syene, Eratosthenes estimated
the Earth’s circumference to be 520 x 360 / 7.5 or about
24,960 miles.

Thus, the second reference point was not at Athens,
as Shuch states, but at Syene, “just on the Tropic of
Cancer” and near the First Cataract of the Nile at the Aswan
High Dam. As Hogben explains, the distance between
Alexandria and Syene was known to a fair degree of accu-
racy. In comparison, the distance between Alexandria and
Athens was much less likely to be accurately known
because of the intervening Mediterranean Sea, and there-
fore this distance was probably not used in the calculations.

Shuch refers to the shadow measurements being
made during the “...day of the Equinox...” But according
to Hogben, the measurements were made during the
summer solstice when the sun was directly over the Tropic
of Cancer, and that is why the noon zenith distance at
Syene was zero (because Syene is located on the Tropic
of Cancer). Also, Shuch states that “Alexandria...is near
the equator), but it is actually at the latitude of about thir-
ty-one degrees above the equator. For comparison, the
border between Alabama and Florida is at a latitude of 31
degrees, and you would hardiy call that latitude “...near
the equator!” For an additional comparison, Entebbe and
the northern part of Lake Victoria (both in Uganda, Africa)
lie almost directly on the equator and near the same
meridian passing through Alexandria.

Because of the reliance placed on the technical accu-
racy of QEX and its archival value and so the errors dis-
cussed about will not be repeated, | believe it is important
that the above corrections be brought to the attention of
your readers. —Ed Wetherhold, W3NQN, 1426 Catlyn
Place, Annapolis, MD 21401

You're absolutely right, Ed, the two cities in question
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were indeed Alexandria and Syene, and the experimenter
in question was certainly Eratosthenes himself. I'm
pleased to note that | caught the error myself and took
action to correct it—see QEX December 1991
Corrigendum.

The one detail about which we disagree is how
Eratosthenes knew the distance from Alexandria to
Syene. I'm inclined to believe your source, regarding route
march times over level desert. However Cornell’s
Professor Carl Sagan, in his pop-science book Cosmas,

states that Eratosthenes actually hired a surveyor to pace
off the distance. | choose to accept this source only
because it underscores the futility of pacing off the dis-
fance to Athens! Cosmic Carl is also the source of my
statement about the lengths of shadows cast by sticks in
the ground. Thanks for being so observant, Ed. It's nice
to know somebody actually reads my articles.—H. Paul
Shuch, N6TX, Professor of Electronics, Pennsylvania
College of Technology, One College Avenue,
Williamsport, PA 17701

IONSOUND™ by W1FM

1.8-54 MHz Skywave Propagation Software - Version 4

State-of-the-Art Forecasting for Amateur, Protessional & Military Users
MENVU DRIVEN: Easy-to-use interface for Solar Flux, Sun Spot Number, TX Power, TX/

RX Antennas, min. SNR, Local Nolse, Bandwidth, Short/Long Path, Frequencies
TABULAR SUMMARY: Signal-to-Noise Ratio, RX Power & Microvolts, S/N and Path

Availabilities, Total Link Reliability, E/F or Mixed Modes, Ant Gain/Take-off Angle
IONGRAM CHIBP PLOTS: Selection of 0-30 MHz or 0-60 MHz Display Windows;

Hi-Resolution Color or B/W graphics shows LUF/MUF, Multipath, Mode Delay
ANTENNA PEAK/NULL CALC: Variations due to GND effects; E/F skip distances
DXCC/FREQUENCY DATA BASES: ASCII file contains callsign Prefixes, Lat., Long.,

Continents, CQ & ITU Zones; Freq./Net List; Printable Distance/ Bearing Table.
Allows confirmation of IONCAP predictions in QST ’s “How’s DX?” column.
For IBM®*PC’s & compatibles with CGA/EGA/VGA or Hercules Graphics Monitors
$35 Postpaid for 5.25"or 3.5"DSDD. Printed/Bound Manual $15.
Tech Info: 617-862-6742, Evenings. Send US Check/Int’'l Money Order to:
JACOB HANDWERKER, 17 PINE KNOLL ROAD, LEXINGTON, MA 02173, USA

DOWN EAST MICROWAVE

Amateur Microwave Antennas and Equipment

902, 1269, 1296, 2304, TROPO, EME, WEAK SIGNAL,
2320, 2400, 3456 MHz OSCAR MODE L, MODES,
ATV, REPEATERS
LOOP YAGIS, POWER DIVIDERS, COMPLETE ARRAYS
KIT FORM OR ASSEMBLED AND TESTED
SOLID STATE LINEAR AMPLIFIERS FOR 902 & 1296 MHz

Write for Free Catalog to:
.

— DOWN EAST MICROWAVE

Bill Olson W3HQT, Box 2310 RR1

BMK-MULTY

Multi-mode software by G4BMK for your
IBM-PC or compatible.

Advanced AMTOR algorithm syncs
extremely rapidly. Automatic selection of
MODE-L, FEC or ARQ-QSO.

Unique multi-sampling RTTY algorithm.

Works with any terminal unit such as CP-1,
ST-5, ST- 6, ST- 6000, etc.

Detailed literature upon request.
Matching T.U. available.

AMTOR+RTTY+CW-+Audio
Spectrum Analyzer $95.
Extended version with HF WEFAX and
SSTV reception $125. Visa/Mastercard

Amateur callsign required with order

Autherized U.S. Distributor:
Schnedier Systems AC4IW
25 Eastwood Rd.,

P.0. Box 5964
Asheville, N.C. 28813
(704) 274-4646

Troy, ME 04987 (207) 948-3741
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Gatewan)

Conducted by: Stan Horzepa, WA1LOU
75 Kreger Drive
Wolcott, CT 06716-2702

FCC GRANTS FINAL EXTENSION OF UNATTENDED
HF OPERATION STA

The ARRL Special Temporary Authority (STA) for
unattended HF digital operation by a limited number of
specified amateur stations has been extended to January
3, 1993. On December 20, the FCC Private Radio Bureau
granted what it termed a final extension of the STA. A sur-
vey in January 1992 QST and other publications seeks
information for use in developing a proposal for perma-
nent rules regarding such operation. Unattended opera-
tion in the HF bands is not permitted except under the
terms of the STA.

The following list of stations are authorized to oper-
ate under this STA:

AA2S, AAATM, AA6TN, AD8I, AG3F, AJ6F, AL7IN,
KOBOY, KOHOA, KOKBY, K1UGM, K2AAA, K4EID,
K4NTA, K4TKU, K7PYK, KBMMO, KA1ZT, KA40OJN,
KB1PJ, KB3X, KB5PM, KB6GOZ, KC0QJ, KC2TN,
KC7CG, KD4EQ, KD5SL, KD6SQ, KD7XG, KD9WH,
KE7CZ, KE7VS, KH6GPI, KHEWY, KioQ, KI4FL, KI4XO,
KJ6EQ, KJ8C, KK4CQ, KK4L, KK4WR, KK9G, KL7IEJ,
KL7JDR, KN5D, KP2N, KR5S, NOAN, NOHMF, N1BBT,
N1CWP, N1DCS, N1DL, N1DRS, NAHOG, N4JS, N4QQ,
N4RT, N4XI, NSAAA, NSOK, N6EEG, N6VV, N6YN,
N7GXP, NA2B, NC5R, NI6A, NJ4S, NL7NC, NX0R,
WOLJF, WOLVJ, WORLI, WOXK, W1HAB, W1ZLG,
W2HPM, W2JUP, W2TKU, W3IWI, W4DPH, W4SDL,
WS5TOO, W5X0, W7LUS, WBAKF, W9ZBD, W9ZRX,
WADCQG, WA1LRL, WATWLV, WA2SPL, WA4EWYV,
WA4PHY, WA4SZK, WA4VMV, WA5DVV, WASMWD,
WAS5QZI, WA7ARI, WABBXN, WBOTAX, WB1DSW,
WB4FAY, WB4GHL, WB5FWE, WB6IKS, WB6KAJ,
WB7DCH, WB8CQV, WB9OWN, WB9TPG, WBITYT,
WDOHEB, WD4ANY, WD4NUN, WD4PPF, WDS5B,
WD9DHI, WDSEBQ, WN41lV, WQ0OP, WV4B and WY5J.

DISASTER COMMUNICATIONS VIA PACKET RADIO
IN SOUTH-EAST ASIA

VITA just received a $40,000 grant from the
International Business Machines Corporation (IBM) to
launch a disaster communications pilot project in the
Philippines, Indonesia, and Thailand. The project, which
will start early this year, will employ low-cost packet-radio,
whose use VITA has pioneered in space and terrestrial
environments for relief and development. The fast-
response part of the system links a packet radio at the
disaster site to an operation center a few kilometers away.
The center can communicate via geosynchronous satel-
lite and electronic mail to all parts of the world within ten
minutes or so for mobilizing expertise and relief supplies.

Although the fast-response element figures in VITA's
plans, the IBM grant provides for the development of com-
ponents that would function during preparedness activi-
ties, as well as during rehabilitation that would occur days
or even months after the event. For this purpose, the dig-
ital-radio ground station developed by VITA would
exchange messages with the disaster site and VITA's pre-
sent satellite (the PACSAT Communications Experiment).
PACSAT is in low-earth orbit and passes over any given
place on the earth several times a day. All the equipment
needed for both fast response during a disaster and for
planning, preparedness, and rehabilitation is easily
portable and relatively inexpensive.

The lack of communications during the first 72 hours
following a disaster has long been identified as an imped-
iment to saving lives and the organization of relief efforts.
Unfortunately, the only practical solutions to date had
been extremely expensive and involved communi-cations
equipment and technicians brought in from the outside.
VITA’s low-cost packet radio-based alternative is expect-
ed to break new ground and provide a more effective
approach to disaster relief. The year-long project will be
implemented with the help of local sponsoring organiza-
tions with which VITA has already worked in each of the
countries, and will include installation and training in the
use of the disaster communications system.

—from Gary Garriott, via CompuServe’s HamNet

TAPR ANNUAL MEETING ON TAP FOR MARCH 7-8

The tenth anniversary annual meeting of Tucson
Amateur Packet Radio (TAPR) will be held the weekend
of March 7-8, 1992 at the Best Western Inn at the Airport,
7060 S Tucson Blvd, Tucson, Arizona, adjacent to Tucson
International Airport. In addition to the usual presentations
of the latest and greatest developments in packet radio,
there are plans for some special features in commemora-
tion of TAPR's tenth birthday.

Plans are to have the usual “pizza bash” and other
informal activities on Friday night, March 6, with the meet-
ing all day Saturday and an open discussion forum on
Sunday morning. Registration is $15 which includes a buf-
fet luncheon. The buffet dinner on Saturday is also $15.
TAPR will have a hospitality suite where you can gather
informally, join TAPR and purchase kits and software.

A block of rooms has been reserved at the special
rate of $55 per night, single or double occupancy includ-
ing full American breakfast and happy hour reception. For
reservations, call the Inn at the Airport at 800 772-3847
orin Arizona at 602 746-0271, fax 602 889-7391 no later
than February 20 (mention TAPR to get the special rate).
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If you are planning to attend or have a project you
would like to present at the meeting, please call or write
the TAPR office. To have your paper included in the print-
ed proceedings of the meeting, camera-ready copy should
be submitted to TAPR no later than February 25.

For further information, contact:

Tucson Amateur Packet Radio

Box 12925

Tucson, AZ 85732-2925

Phone: 602 749-9479

FAX: 602 749-5636

CompuServe ID number: 71540,2364
Office hours: 10 AM to 3 PM MST, Tues-Fri

—from Bob Nielsen, WESWE, via CompuServe’s
Ham~Net

A SNAPSHOT OF AN EVOLVING NTS

Change is nothing new to the venerable National
Traffic System (NTS). Over the years, we've seen the
addition of new cycles and modes designed to improve
the efficiency and effectiveness of the system. It all helps
to further promote its mission: the accurate and efficient
movement of formatted message traffic from origin to des-
tination as a public service, and the training of a cadre of
Amateur Radio operators to handle message traffic in an
organized, integrated network environment for use in
emergency and disaster situations.

Recently, things have been moving along a little faster
than usual. The last issue of Fie/d Forum featured a pre-
sentation of the new Terms of Reference for the key sys-
tem players. The TOR documents the integration of new
digital message systems and new NTS Digital
Coordinators who manage them above the Section level.
These new systems, including the increasingly popular
APLink hubs, are supplementing the traditional Trans-
continental Corps (TCC) and Area Net functions, handling
ARRL radiogram-formatted traffic with amazing speed,
accuracy and reliability across the country for input into
other levels of NTS.

At the Section level and below, we introduced the con-
cept of NTS Section and Local Nodes (packet radio bul-
letin boards) that, like their traditional Section Net and
Local Net counterparts, move traffic into, out of and
throughout the Section and local areas under the man-
agement of NTS Net (node) Managers and the Section
Traffic Manager. Official Relay Stations clear the nodes
of traffic daily just as they do on the phone and CW nets.
We talked about the advantages of enhanced speed, reli-
ability and accuracy in fraffic handling, and forecasted a
close partnership with traditional NTS nets and partici-
pants. While this has occurred in some Sections, in oth-
ers, the relationship has yet to mature.

There are no arbitrary limits on the number of nodes
that can be appointed 1o NTS. If a Section has 16 pack-
et radio bulletin board systems that provide the NTS ser-
vice, STMs can name each as Section- or local-level NTS
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nodes, appointing their SYSOPs (or the SYSOP’s
designee) as NTS Net Managers. The number is limited
only by the Section’s geographic size, the number of other
nets and nodes operating in the Section and other factors
having to do with the way the Section is organized.

NTS (Node) Net Managers function in the same man-
ner as their more traditional counterparts do. They work
under the STM in a coordinated Section traffic plan, see
that the proper ARRL radiogram form is used in message
handling, recruit new NTS users and provide monthly traf-
fic reports for compilation with the reguiar Section activi-
ty reports for publication in QST.

Of course, there’s a lot more to do. New systems are
being developed every year and NTS needs to tap these
new resources. A new ARRL Digital Committee com-
posed of operations-oriented amateurs will help us.

All of the above leads us to the purpose of this arti-
cle.

Many NTSers and others have asked us to publish a
chart that shows how the NTS iooks, based on the above,
at this particular moment in time in simple fashion:

LANDLINE DOORWAY TO PACKET RADIO

Todd Zabel, N9JXA, is the SYSOP of The Data
Cache BBS in Milwaukee. It is a full feature BBS orient-
ed towards Amateur Radio, science and technology. It
supports IBM compatibles and Amiga computers. A
unique feature of The Data Cache BBS is a packet-radio



“doorway" that allows a caller to access the packet-radio
network. Upon accessing the doorway, callers can send
and receive packet-radio messages without a TNC and
radio. The doorway is available only to verified licensed
hams. The phone number of The Data Cache BBS is
414 543-9060. Its Fidonet number is 1:154/543

STRAY BITS

AEA SHIPS DSP-2232

On January 10, John Downing, N7GMF, the AEA rep-
resentative on CompuServe's HamNet stated, “. . . the
DSP-2232 will ship next week.”

NEW W1AW BULLETIN HEADER PROPOSED

Station staff is considering changing the header for-
mat of W1AW bulletins to ensure correct computer decod-
ing for automated systems, yet retain human readability.
Please send any comments and/or sugges-tions regard-
ing bulletin header format to W1AW Chief Operator, c/o
ARRL, 225 Main St, Newington, CT 06111.

AMSAT-BELGIUM NOT ASSOCIATED WITH SARA

The December 1991 installment of this column con-
tained an article titled “SARA: A French Amateur Radio
Telescope” written by Patrick Hamptaux, ON1KHP, and
Joe Kasser, W3/G3ZCZ. The article stated that SARA
reception reports could be sent “to BELAMSAT (AMSAT-
Belgium)." According to AMSAT-Belgium President
Freddy de Guchteneire, ONBUG, this statement was in
error and that AMSAT-Belgium “has nothing to do with
SARA” or BELAMSAT.

RSGB CEASES PUBLICATION OF PACKET-RADIO
NEWSLETTER.

The Radio Society of Great Britain (RSGB)

AMATEUR TELEVISION

TVC-4G 70 CM ATV Downconverter - Only $89

announced recently that it has ceased publication of
Connect International, the RSGB’s monthly packet-radio
newsletter. The lack of support by interested parties and
contributors was cited as the reason for this action.
Subscribers should contact Philip Smith at RSGB head-
quarters for refunds.

HAMMAN V1.01 AVAILABLE

HamMan is an Amateur Radio reference guide for
hams of all levels and ages. It provides an international
call sign prefix search function, an international phonet-
ics alphabet guide, Ohm's Law calculator, on-air timer and
Q-signal look-up function. All functions are accessed
through a user-intuitive menu system. On-screen help is
always available. HamMan is compatible with all IBM
PC/XT/AT/386 computers and requires only 256-kbytes
of RAM to operate. It is fully compatible with
CGA/EGA/VGA and Hercules-compatible video displays.
HamMan version 1.01 is now available for a $15 regis-
tration fee from John Mustain, N6NWN, 356 N Cherry St,
Kenton, OH 43326.

GATEWAY CONTRIBUTIONS

Submissions for publication in Gateway are welcome.
You may submit material via the US mail to 75 Kreger Dr,
Wolcott, CT 06716, or electronically, via CompuServe to user
ID 70645,247, or via Internet to horzepa@evax.gdc.com.
Via telephone, your editor can be reached on evenings and
weekends at 203-879-1348 and he can switch a modem on
line to receive text at 300, 1200 or 2400 bit/s. (Personal mes-
sages may be sent to your Gateway editor via packet radio
to WA1LOU@N1DCS or IP address 44.88.0.14.)

The deadline for each installment of Gateway is the
tenth day of the month preceding the issue date of QEX.

P.C. ELECTRONICS VISA-MC-UPSCOD
2522-Q PAXSON LN, ARCADIA CA 91007 818-4474565

NOW SEE THE SPACE SHUTTLE VIDEO

Many ATV repeaters and individuals are retransmitting Space
Shuttle Video & Audio from their TVRO's tuned to Satcom F2-R
transponder 13. Others may be retransmitting weather radar
during significant storms. If it is being done in your area on 70cm -
check page 413 in the 91-92 ARRL Repeater directory or call us,
ATV repeaters are springing up all over - all you need is the TVC-
4G 420-450 MHz downconverter, your TV settoch 2, 3or4 and a
70 cm antenna. We also have downconverters and antennas for
the 900 and 1200 MHz bands. In fact we are our one stop for all
your ATV needs and info. Hams, call for our complete ATV
catalog - antennas, transceivers, transmitters and amplifiers.

We ship most items within 24 hours after you call.
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Components (Forbes)

Be Careful!: 14, Mar 91

Basic Architecture of a Microprocessor: 15, Sep 91

Communications Controller: 18, May 91

Digital Electronics: May 91

Digital Memory: 14, Mar 91

Dolby on a Chip: 16, Sep 91

Flush-Mounted Nuts: 14, Mar 91

High Capacity NiCd Batteries: 14, Mar 91

How the microprocessor executes its software: 11, Nov 91

Low Bias-Current Op Amp: 15, Jan 92

Low-Dropout Voltage Regulators: 15, Jan 92

MEC Surface Mount Switch: 10, Jul 91

Microphone Preamplifier: 11, Nov 91

Microprocessor—a programmable logic component:
10, Jul 91

Memory “Coins”: 11, Nov 91

New Battery Technology May Replace NiCds: 18, May 91

Programmable Sinewave Generators: 16, Sep 91

RF Connectors: 10, Jul 91

Tiny RF Mixer: 10, Jul 91

What's a DSP Do?: 15, Jan 92

2-Gigabyte Disk Drive: 10, Jul 91

20-Bit Audio DAC: 15, Mar 91

60-MFLOPS DSP Introduced: 15, Jan 92

900-MHz Power Amplifiers: 14, Mar 91

2400-bit/'s MODEM Chip: 15, Sep 91

Correspondence

Antenna Rotor System (Hornbostel): 13, Dec 91

A Call for More Experiments Combining Microwave and
CDMA Technology (Rutz): 13, Mar 91

Comments on “The Fourth Method” (Anderson):
12, Mar 91

Comments on the October Safari-4 QRP Transceiver
Article (Klingelhoeffer/Burdick): 12, Mar 91

Comments on Measuring the Mass of the Earth
(Wetherhold): 13, Feb 92

Congrats in Order (Anderson): 15, May 91

Digital Communications Protocol (Wickwire/Shuch): 12,
Feb 92

GIL—Graphics Interchange Language (Williams):
9, Jul 91

HW-9 Modifications Update (McLellan): 16, May 91

LUSAT Frequency Changes (Kayser): 15, May 91

More on the Safari-4 and CDMA vs TDMA (Zavrel):
8, Jul 91

Packeteers, You are What You Write (Rosenfeld):
9, Oct 91
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Parts for the “SSB Exciter” (Anderson): 12, Dec 91
Pervasive Technology (Leggett): 13, Jan 92
PK-232 Telemetry Reception Modification (Moroni):
3, Sep 91
QEX—still an experimenters’ exchange? (Lau):
16, May 91
Signetics NE602 as a Test Instrument (Bowman):
11, Aug 91
Some Feedback (Duff): 15, May 91
Some Interesting Power Supply Chips (Hornbostel):
3, Sep 91
Switching Power Supplies (Anderson): 9, Jul 91
“Switching Power Supplies” Addition (Smith): 12, Dec 91
A VHF Crystal-Controlled Oscillator with Negative Ground
(Bowman): 10, Aug 91
A VHF Crystal-Controlled Oscillator with Positive Ground
(Bowman):10, Aug 91
Whither Experimentation? (Isard): 14, Jan 92
900/901 Series (Wolos): 8, Jul 91
38,400 bit/s Packet Radio Comments (Papson): 3, Sep 91

Corrigendum

HF Frequency Synthesizer...Easier Than Ever (Boillot,
Jan 91): 22, Jun 91

Low-Power Portable Packet Terminal (Avritch, Jan 91):
22, Jun 91

Measuring the Mass of the Earth—The Uitimate
Moonbounce Experiment (Shuch Sep 91): 14, Jan 92

Switching Power Supplies for High Voltage (Hulick, Feb
91): 21, Aug 91; 15 Nov 91

Editorials (Rinaldo)

AMSAT-UK Colloquium—The Sixth: Sep 91

Countdown to WARC-92: 2, Apr 91

Digital Communications and Future Systems Committees:
2, Feb 92

HF Packet Radio R&D Project Update: 2, Mar 91

| Know You're Out There—| Can Hear You ACKing
(KE3Z): 2, Dec 91

Pervasive Technology: 2, Jun 91

Power Control in System Design: 2, Oct 91

Public Service (KE3Z): 2, Jan 92

Request for Comments: 2, May 91

Spotlight on the 13-cm Band: 2, Jul 91

You Can’t Win if You Don’t Play: 2, Aug 91

10th CNC Notables: 2, Nov 91

Educational
ARRL 10th Computer Networking Conference: 17, Jul 91



Call for Papers for AMSAT-NA Technical Symposium and
Educational Workshop: 7, Sep 91

Call for Papers—25th Central States VHF Society
Conference: 17, May 91

Conference Proceedings—AMSAT/NA Ninth Space
Symposium and AMSAT/ARRL Educational Work-
shop 17, Nov 91

High Schools and Amateur Radio Team Up to Support
VLF Shuttle Research: 21, Dec 91

International Phase llID Satellite Program: 21, Aug 91

Microwave Update 1991: 17, May 91; 17, Jul 91; 21,
Aug 91; 17, Oct 91

SAREX Update:6, Apr 91

Software Service: 21, Apr 91

6th Annual Satellite Colloquium: 6, Mar 91; 16, Jun 91

7th Annual Eastern VHF/UHF/SHF Conference: 21,
Apr 91

25th Central States VHF Society Conference: 17, Jul 91

Miscellaneous

An Audio CW Notch Filter for Home Brewing (Mita): 4,
Sep 91

Automated SAREX Communication (Smitt): 3, Apr 91

A Different Weave of SSB Exciter (Anderson): 3, Aug 91

EA-88 IBM PC Radio Interface (Miletic): 13, Jun 91

index to QEX March 1991 to February 1992 (Volumes
109-120): 18, Feb 92

Maxwell Without Tears—A Fresh Look at His Infamous
Equations (Shuch): 6, Jan 92

Measuring the Mass of the Earth—The Ultimate
Moonbounce Experiment (Shuch): 8, Sep 91;
Corrigendum: 14, Jan 92

Microwave Update ‘91: 11, Jan 92

The OZ1HWO 144-148 MHz Pocket FM Receiver
(Tolstrup): 7, Apr 91

Power Supply for GaAs FET Ampilifier (Lau): 10, Mar 91

The Series Regulator Power Supply—A Closer Look
(Sabin): 3, May 91

Simple Crystal Filters (Parrot): 10, May 91

New Products

Computer Program Designs, Simulates, and Optimizes
High-Efficiency (Class E) RF Power Amplifiers (HEP-
APLUS): 21, Apr 91

Logic Tutor: 21, Apr 91

Specialized Communications Techniques

AMC—The AMTOR Controller (Bingemer): 3, Feb 92

Direct Digital Synthesis—What Is It and How Can | Use
It? {Saul): 7, Mar 91

A Microcontroller Based Multimode Reader (Haynal):
3, Jun 91

An Optical, Through-the-Air, Digital Communication
Modem Part 1 of 2 (Foltzer): 3, Nov 91

An Optical, Through-the-Air, Digital Communication
Modem Part 2 of 2 (Foltzer): 3, Dec 91

A New DSP for Packet (Albert): 3, Jan 92

PACTOR—Radioteletype with Memory ARQ and Data
Compression (Helfert/Strate): 3, Oct 91

PSK Anyone? (Reed): 3, Jui 91

PTC—The PACTOR Controller (Clas/Mack): 7, Oct 91

TCP/IP Command Set Reference (Wade): 3, Mar 91

Voice Mailbox at the UHF/VHF Conference in Weinheim
(cg-DL): 8, Dec 91

VHF4+ Technology (Krauss)

Changing the Contest Rules, Revisited: 13, Apr 91
High-Temperature Superconductors (HTS): 14, Apr 91
Mid-Year Notes: 11, Jul 91

Miscellanous thoughts: 13, Aug 91

More Thoughts on 135 cm: 12, Oct 91
Remember—No use of 220-222 MHz: 13, Aug 91
Rotating Towers for VHF+ Antennas: 12, Oct 91
Year-End Housecleaning: 16, Jan 92

GATEWAY

Applications

AAA4RE BBS Version 2.11 Available: 17, Apr 91
Apple-Amateur Radio Users Group Formed: 21 May 91
CAPRA Information Packet Available: 19, Mar 91
DC Area 900-MHz Packet-Radio Backbone: 19, Dec 91
llinois IP Address Coordinator: 17, Apr 91
IP Address Coordinator List: 14, Nov 91
Landline Doorway to Packet Radio: 16, Feb 92
METCON-1 Now Available: 16, Oct 91
Norway Packet-Radio Status Report: 12, Sep 91
PACSATS Move Traffic Worldwide: 13, Nov 91
PACTOR Bibliography: 22, Jan 92
Remote Linked Message/Data Distribution System:
18, Aug 91
A Snapshot of an Evolving NTS: 16, Feb 92
Southern New Jersey Packet-Radio Group Formed:
13, Nov 91
TAPR DSP Hardware Update: 18, Jun 91
TAPR Deviation Meter Planned: 19, Jan 92
TAPR METCON-1 Beta-Test Kits Available: 18, Jun 91
TAPR METCON-1 Status Report: 18, Jan 92
TAPR PacketRADIO Status: 18, Jun 91
US and USSR Amateurs to Coordinate Emergency
Packet-Radio Communications: 15, Oct 91
WXN—Packet Weather Server Node Available:
18, Jan 92
“Who Hears Me?” Command Proposal: 19, Dec 91
Worldwide list of APLink Stations: 18, Apr 91

Commercial Products

AEA Releases PK-232 and PC-PAKRATT Il Upgrades:
12, Sep 91

IEEE Packet-Radio Articles: 19, Aug 91

New Edition of The ARRL Operating Manual Covers Packet
Radio and Satellite Communications: 19, Jan 92

New Products Available from AEA: 19, Jan 92
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Miscellaneous

AMSAT-NA Annual Meeting and Symposium: 13, Jul 91

AMSAT-NA Annual Meeting, Symposium and Educational
Workshop: 16, Oct 91

AMSAT-NA 9th Anual Meeting and Space Symposium
Successful: 20, Jan 92

AMSAT-UK Colloquium Highlights: 13, Sep 91

ARRL 220-MHz Band Plan: 15, Oct 91

ARRL Seeks Access to 216-220 MHz for Packet-Radio
Links: 15, Aug 91

DSP Dreamland at Dayton: 17, Jun 91

DSP Q & A: 12, Nov 91

Dayton in April: 17, Apr 91

Disaster Communications via Packet Radio in South-East
Asia: 15, Feb 92

FCC and “The PBBS Eleven”: 19, Jun 91

FCC Cites PBBS Business Communications: 16, Mar 91

FCC Grants Final Extension of Unattended HF Operation
STA: 15, Feb 92

Input for New 222-225 MHz Band Plan Sought: 16, Mar 91

Kuwait APLinked During Iragi Occupation: 16, Apr 91

Hams’ “Kuwait Connection” Revealed: 21, May 91

Midwest Packet Radio Conference Scheduled: 20, Jan 92

NTS Embraces Digital Systems: 19, Jun 91

Radio Recommendation: 19, Dec 91

Sixth Annual AMSAT-UK Colloquium Scheduled:
18, Apr 91

Stray Bits (AEA Ships DSP-2232; New W1AW Bulletin
Header Proposed; AMSAT-Belgium not Associated
with SARA; RSGB Ceases Publication of Packet-Radio
Newsletter; HamMan V1.01 Available): 17, Feb 92

TAPR Annual Meeting Highlights: 21, May 91

TAPR Annual Meeting on Tap for March 7-8: 15, Feb 92

Tenth Anniversary Focus of TAPR Annual Meeting Plans:
17, Dec 91

Thoughts on BBS Authentication: 13, Jul 91

1992 Starts Off With January: 22, Jan 92

Networking

ARRL Computer Networking Conference: 16, Aug 91

Call for Papers—Computer Networking Conference: 19,
May 91

Cardinal Card Ready to Fly: 16, Apr 91

Colorado Packet News: 21, Jan 92

Home is Where Your TNC is...: 18, Mar 91

HUBMASTER and Intermediate-Speed Network Develop-
ment Status Report: 19, May 91

NMS Live!: 16, Apr 91

Proceedings of the 10th ARRL Computer Netwarking
Conference: 15, Oct 91

Region 3 Adopts Packet-Radio Guidelines: 17, Dec 91

San Francisco to be Site of 10th ARRL Computer
Networking Conference: 16, Mar 91

The YU3 23-cm 38,4000-Bit/s Packet-Radio Network:
20, Jun 91
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The 4X1RU HF-VHF Gateway/PBBS Statistics:
22, May 91

Satellites and Spacecraft

Austrian Cosmonaut to Operate from MIR in Fall:
12, Sep 91
Austrian Ham Aboard MIR; 12, Nov 91
GB1MIR/U to Operate from MIR: 19, Jun 91
LO-19 PBBS Operational Soon: 17, Mar 91
MIR Now a “Multi/Multi”: 18, Jan 92
PACSAT Mssage Traffic Gateways Expanded: 18, Jan 92
PACSATs Move Traffic Worldwide: 13, Nov
Recovery of AO-21 RUDAK Continues: 19, Dec 91
RUDAK 2 Launched: 16, Mar 91
SARA—A French Amateur Radio Telescope: 15, Dec 91
STS-37 SAREX Mission Qverview:; 20, May 91
Space station Packet Radio Operationat: 16, Mar 91
UO-22 Launched: 11, Sep 91
U2MIR Bids Farewell and USMIR Wants to Know “What's
Up?”: 13, Jui 91

Software/Firmware/Hardware

AA4RE BBS Version 2.11 Available: 17, Apr 91

AEA Releases PK-232 and PC-PAKRATT |l Upgrades:
12, Sep 91

Latest Packet-Radio Software Releases: 22, May 91

Latest Packet-Radio Software Releases: 16, Jul 91

Macintosh System 7 Hits Amateur Radio: 14, Nov 91

METCON-1 Now Available: 16, Oct 91

New Packet-Radio Software Available: 17, Mar 91

New Packet-Radio Software Available; 18, Apr 91

New Packet-Radio Software Available: 15, Oct 91

NOSview for DOS: 13, Nov 91

CC-1 Capacitor Kit contains 365 pieces, 5 ea. of every
10% value from 1pf to .33xf. CR-1 Resistor Kit contains
1540 pieces; 10 3. of every 5% value from 10f1to 10 meg().
Sizes are 0805 and 1206. Each kit is ONLY $49.95 and
available for immediate One Day Delivery!

Order by toli-free phone, FAX, or mail. We accept
VISA, MC, COD, or Pre-paid orders. Company PO’s
accepted with approved credit. Call for free detailed
brochure.

COMMUNICATIONS SPECIALISTS, INC.
426 West Taft Ave. * Orange, CA 92665-4296
Local (714) 998-3021 - FAX (714) 974-3420

Entire USA 1-800-854-0547
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