The ARRL Experimenters’ Exchange

Airborne Packet Repeater

Each weekend this summer, Gordon Bass, K2UIR,
is making trips in his private plane from
Rochester, NY to Rockport, ME. A packet-radio
repeater operating on 145,01 MHz is aboard the
plane using the call sign W2DUC (SSID-0). It will
employ a PK-1 TNC packet controller, a whip an-
tenna and have a power output of 10 watts. The
altitude of the flights will be about 10,000 feet.
Approximate times are: Fridays starting at 1830
to 1900 hours; Sundays at about 1630 hours EDT.
Flight time is about 1 to 1.5 hours.

FCC Grants Spread Spectrum STA

As mentioned in last month's QEX, the FCC has
granted a second Special Temporary Authority for
spread-spectrum tests to the Amateur Radio Re-
search and Development Corp. (AMRAD). Named in
the STA are: Terry Fox, WBAJFI; David Borden,
K8YMO; Robert Bruninga, WB4APR; Charles Phillips,
N4EZV; Jim Elliott, KSKSY; Scott Schaefer, WR4S;
Ted Seely, NA4GFQ; Hal Feinstein, WB3KDU; William
Hickey, WASFXE; Joseph Crecente, KA3CHM; William
Howard, KILNJ; and Douglas Hardie, WA6VVV,

All tests proposed under the STA will use
frequency hopping. Experiments 1 and 2 will use
the bands 3675-3995, 7050-7295, 14100-14345,
21100-21345, and 28100-29300 kHz with service
frequencies of 3725, 7100, 14150, 21150 and 28350
kHz, +10 kHz for establishing communications and
technical coordination. Prior announcements of
tests on all bands except 10 meters will be made
via W1AW bulletins.

Experiment 1 will use equipment designed by
N4EZV. Experiment 2 may use the same equipment or
the Yaesu FT-980 with external frequency control
and will test a selective-addressing procedure
where a unique frequency-hopping sequence is de-
rived from a station's call sign. Experiment 3
will operate on the 144-, 220- and 420-MHz bands
and use an N4EZV transceiver as well as ICOM hand-
held radios modified for external computer con-
trol,

FCC Proposes Part 15 and 90 Spread Spectrum

The FCC has requested comments on its pro-
posal to authorize spread-spectrum systems under
Parts 15 and 90 of its rules. The FCC proposes to
allow spread-spectrum systems to operate on any
range of frequencies above 70 MHz without any
restriction on their occupied bandwidth. The

proposed rules are designed to minimize the like-
lihood of harmful interference so that it is com-
parable to that of existing Part 15 devices. The
Commission also proposes that under Part 90 the
Police Radio Service be able to use spread spec—
trum for physical surveillance, stakeouts, raids
and other such activities on a secondary basis to
operations of licensees regularly authorized on
these frequencies,

The entire FCC Notice of Proposed Rulemaking
is printed in this issue of QEX. This notice is
recommended reading for all amateurs interested in
(particularly weak-signal) operation at VHF and
above. If you wish to comment to the FCC, your
comments must be filed by September 14, 1984 and
reply comments on or before October 12, 1984, As
always, well-researched, logical and nonemotional
comments will have much more impact than emotional
hyperbole. Please send a copy of your comments to
ARRL Hq.

Ah, The P/F Bitl

In this issue of QEX you will find two pro-
posals for solving the poll/final-bit problem that
is yet to be resolved in AX.25 level 2, the Ama-
teur Radio link-level packet-radio protocol. One
is by Phil Karn, KA9Q, and the other is by Bob
Richardson, WA4UCH. If you wish to comment on the
best solution, please drop a line to Chairman,
ARRL Ad Hoc Committee on Digital Communications,
225 Main St., Newington, CT 06111 before August
10, 1984,

Rocky Mountain Packet Amateur Radio Association

The Rocky Mountain Packet Amateur Radio
Association (RMPAR) has been formed, according to
word received from Don Brown, N@BRZ, (313) 451-
6217. RMPAR now has two repeaters on Confer Moun-
tain and Pikes Peak giving nearly blanket packet—
radio coverage from Northern New Mexico, all of
Eastern Colorado, and Southern Wyoming. They plan
to add sites to extend coverage into Nebraska and
more of Wyoming. The club president is Linc Hay-
maker, K@#ZCO. Thanks N@BRZ.

Daughter Board for Vancouver TNC

Various schemes have been developed to extend
the memory capacity of the Vancouver Amateur Digi-
tal Communications Group (VADCG) terminal-node
controller (TNC) board. Terry Fox, WB4JFI, of
AMRAD has just completed the design and layout of

(continued on page 17)
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Level 2 protocol.
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ID Timer With Tone and

Display
By Donald G. Varner,* WB3CEH

This is a good weekend project for those
interested in building an ID timer for their sta-
tion. ID timers are useful for keeping track of
elapsed time between ID's, thus making it un-
necessary to exchange calls after each or several
short transmissions.

The timer incorporates six CMOS 1logic IC
chips, a seven-segment LED display, and buzzer.
The timing interval between "buzzes" is approx-
imately nine minutes, which was found to work out
nicely. The display shows the number of minutes
remaining until ID. At "@" minutes, the buzzer
will sound and the timer will automatically reset
to nine minutes, A manual reset switch will also
reset the timer,

Some considerations on circuit layout are as
follows. The resistors and capacitors associated
with Ul (4093) should be kept as physically close
to the chip as possible. Also, the 2N2222 tran-
sistor should be near the buzzer. The supply
voltage is 12-V dc to 13.6~V dc, and current drain
was measured to be approximately 65 mA maximum.
Voltage sources could be from a 12-V dc power
supply already being used to power a piece of
equipment, Many rigs have a 12-V dc or a 13.6-V
dc output available on the rear panel for powering
external equipment.

This is a simple but fun project to build,
and serves as a useful operating aid in the shack.
For those thinking of installing an ID timer, this
should fit the bill.
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Coax Loss Program for
the HP-97 and TRS-80C

By I. L. McNally, K6WX

During the period of April 1973 to August
1976, Walt Maxwell, W2DU, published a series of
articles in QST about the misunderstandings assoc~
iated with SWR and coax line losses. Since this
time, wmany amateurs have acquired computers and
have successfully applied them to Morse code and
RTTY operation. The computer is also useful in
performing many calculations encountered in radio.
I have prepared many programs covering antennas,
networks, etc., but one of the most useful has
proven to be "coax loss.”

If the cable attenuation is low, (less than 1
dB), the increase in loss because of standing
waves 1is very small. However, if the cable is
"lossy," the increase in attenuation is signifi-
cant. Even with a matched 1load, modest cable
attenuation results in some reduction in power
delivered to the load.

I have prepared a program for the TRS-80C
that will compute all of the factors related to
coax loss in the presence of standing waves. The
program prompts each entry, displays the results,
and transmits the data to the printer. If de-
sired, the printer commands may be deleted to
obtain display presentation only.

Computers are finding widespread use in Morse
and RTTY operation, and their application to solv-
ing radio problems is an added bonus. This pro-
gram is readily adaptable to other computers.

TRS-80C "Coax Loss" Program Procedure

The inputs are:

1. Input Power (PI). If this is expressed as
100, all of the power answers will be percentages
of the input power.

2. Line length (L) in feet.
3. Impedance of the cable (Zo).
4. Cable attenuation in dB per 100 feet (X). A

graph of this data can be found in The Radio Ama-
teur's Handbook.

5. SWR (SI) measured at the input to the line.

With these five inputs, the following factors
are computed, displayed and printed.

1. SWR (SO) at line input.
2, Load Resistance (ZR).
3. Forward Power (PF).

4, Load Power (PL).

5. Reflected Power (PR).

6. Power which would be delivered to a matched
load (PM).

7. Additional loss (LA) in dB because of standing
waves,

8. Total 1loss (LT) in dB in the presence of
standing waves.

L PRINTH#-2Z, "DETERMINATION OF FACTORS FOR A GIMEN LENGTH OF TRANSMISSION I INE,
CHARACTERISTIC IMPEDANCE. LIME ATTENUATION AT THE DESIRED FREGUENCY AND THE
MEASURED SWR AT THE INPUT TO THE TRANSMISSION LINE."

T PRINT "WHAT IS THE INPUT POWER? EXPRESS AS 100 AMD THE ANSWERS WILL EBE AS PER

CENTAGES OF THE INPUT FOWER. "

1@ INPUT "ENTER": PI

15 PRINT#-Z. PI "INPUT POWER (PI)."

2@ FRINT "WHAT IS THE IMPEDANCE OF THE
<5 INPUT "ENTER"3: Z0O

CARPLE OR TRANSMISSION LINE (ZO)7?"

3@ FRINT#-2, ZO "IMPEDANCE OF THE COAX CAELE OR TRANSMISSION LINE (ZO)."
J2 PRINT "WHAT 15 THE LENGTH OF THE TRANSMISSION LIME IN FEET?"

34 INMPUT "EMTER"; L

J6 PRINT #-2. L "LENGTH OF TRANSMISSION LINE IN FEET."
38 PRINT "WHAT 18 THE VALUE OF LINE ATTENUATION PER 10@ FEET AT THE DESIRED

FREQUENCY 7"
4@ INPUT "ENTER": X

42 PRINT #-Z, X "ATTENUATION FER 100 FEET AT THE DESIRED FREGUENCY."

449 A=l ®#X /100

o0 PRINT#-i. A "MATCHED LOAD ATTENUATION OF THE COAX CABLE OR TRANSMISSION LINE

IN dE (AY. "

¥26119 Fairland Drive, Sun City, CA 92381
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(Coax Loss program continued)

A1 PRINT "WHAT IS5 THE SWR AT THE INPUT TO THE LINE (SI)7?"

62 INPUT "ENTER"3; 31

&3 PRIMT#-Z, SI "INPUT SWR (8I)."

&4 M=81-1

&5 N=51+1

bh B=NM

a7 R=A/1@

68 T=16+K

69 U=T+a

SU=URLT /A (a-T))

PRINT#-2, SO "GWR AT OUTPUT (o). "

ZR=Z70O%#50

FRINT#~2. ZR "LOAD RESISTANCE (ZR)."

S=ZR; IO

C={5-1)/05+1)

Q=EXP (-, 4&6%a)

H=EXPi~—, Z23%4)

g5 J=Cr~z

@ PF=PI/¢1~(J%3))

S FRINT FF "FORWARD POWER (PFH "

s PRINT#-2. PF O"FORWARD POWER (PFL"

100 PL=C1-T)#H#PI/ (1-(I%G))

105 PRINT PL. "LOAD POWER (PL) .M

106 PRINT#-Z, PL "Lual POWER (FL."

11@ FR=PF-PI

115% PRINT PR "REFLECTED POWER (PE)"

116 PRINT#-2, PR "REFLECTED FOWER (PF)."

1 2@ K=BaR{PF/PR)

1325 8I=(K+1)/{(Kk-1)

135 PM=FI/1@8~(A/10)

14@ PRINT PM "POWER TO MATCHED LOAD (PM) .Y

141 PRINTH-Z. PM "POWER TO MATCHED LOAD (PM) "

145 LA=4, 243%|_OG(PM/PL.)

15@ PRIMNT LA "ADDITIONAL LOSS IN dBE DUE TO PRESENCE OF STANDING WAVES. "
151 PRINTH-2, LA "ADDITIONAL LOSS IN  dBE DUE TO PRESENCE OF STAMDING WAVES."
155 LT=a+lA

16@ FRINT LT "TOTAL L.OS8 IN dB IN THE PRESENCE OF STANDING WAVES."
161 PRINT#-Z, LT "TOTAL LOSS IN dB IN THE PRESENCE OF STANDING WAVES,"
165 PRINT#-2, "PROGRAM PREPARED FOR TRS-80CC BY T.L.MCNALLY  KaAWX. "

~ESE SN N )
Nt —8

@
Sl 8

DETERMINATION OF FACTORS FOR A SIVEN LENGTH OF TRANSMISSION LINE, CHARACTERIGT
IC IMFPEDANCE, LINE ATTENUATION AT THE DESIRED FREQUENCY AND THE MEASURED SUWR
AT THE INPUT T THE TRANSMISSION LIME.

12@ INPUT POWER (PI).

53.5 IMPEDANCE OF THE Coax CAELE OR TRANSMISSION LINE (Z0).

122 LENSTH OF TRANSMISSION LINE IN FEET.

«9 ATTENMUATION PER 108 FEET AT THE DESIRED FREGQLUENCY.

1.098 MATCHED LLOAD ATTENUATION OF THE COAX CAELE OR TRANSMISSION L INE IN dB
(A).

1.65 INPUT SWR (SI),

1.52232938%9 SWRE AT OQUTPUT (S0) .

102.896223 LOAD RESISTANCE (IR).

105. 405383 FORWARD FOWER (PF).

Th. 4127847 LOAD POWER (PL).

6. 42538308 REFLECTED POWER (PF),

77.66Q4674 POWER TO MATCHED LoaD (PM),

1855267689 ADDITIONAL LSS IN  dB DUE TO PRESENCE OF STANUING WAVES,

1.23352678 TOTAL LOSS IN dE IN THE PRESENCE OF STANDING WAVES.
FROGRAM PREPARED FOR TRS-80CC By I.L.MCNALLY Ké&Wx,
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(Coax Loss program continued)

This is an example of the printout obtained
using the Flex DOS 9.0 with Dynacalc.

Cuax CAELE FACTORS
INPUT POWER (PI)
CABLE {(Z0)
LENGTH (L) FT
ATTER/100 FT (Xx)
LINE ATTEM (A)
INFUT SWR (519
SI-1=M

SI+1=N

Ny M=y

A/ 1@=R

1B3*R=T

T+u=U

QUTFUT SWR (50)
LOAD RES. (RL
IR/ Z0=8

5-1)/7(5+1)=C
G=EXP (., 46%A)
H=EXP{(—~, 23%4)
J=C~z

FORWARD POWER
LOAD POWER (PL)
REFLECTED (PR)
K=8GR{PF/PR)
SI=(K+1)/(K-1)
FOWER TO MATCHED
LOAD (PM)
LOG(PM/PL)

ADDL DE LOSS (L&)
TOTAL DE LINE LOSS

(PF)

WITH STANDING WAVES

(LT

Determination of Cable Attenuation

If the loss in the coax cable is unknown
suspected to be high because of age or moisture,
this second program provides a ready means of
determining the attenuation factor. Applying a
modest amount of power to a cable with the far end

or

10

120

52.5

122

9

1.0°8

1.65

.65

Z.65

4.0765 3074923877
. 1098
1.28745856427432767
5.364579504355844
1.923293883993201
102. 8962231113626
1.92329388973201
. 3158482557853958
»EB3LBTE569121727
L TT768L513921 22765
0997550671 745842
1@6. 4053830775548
T4.41278461964729
6. 4@53383077554841
4.075766034204087
1.65024451722237
77.660446739608367

-2185524433146283
- 1855244331462828
1.283554433146283

shorted, measurements
power (PF), and the reflected power
these two inputs, the
determine the cable attenuation in dB.

QEX July 1984
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(Coax Loss program continued)

1 PRINT#-2,

END OF CABLE SHORTED.®
3 PRINT "WHAT IS THE FORWARD FOWER?”

10
=0
25
30
35
40
45
5@,
55
&0
68
]
5
8a
85
Ja

INPUT "ENTER" : PF

PRINT#-2, PF "FORWARD POWER (PF)."
PRINT "WHAT IS THE REFLECTED POWER?"
INFPUT "ENTER"j; PR

PRINT#-2, PR "REFLECTED POWER (PR)."
E=PF /PR

C=pA.5

D=C+1

E=(C~1

F=1/E

G=D*F

H=G-1

I=G+1}

J=1/1

K=zH#*.J

A=4 ., 343%_OG(R)

102 PRINT A "CAPLE ATTENUATION IN dB (A}
105 PRINT#-Zz, A "CARLE ATTENUATION IN dB

11@ FRINTH#-Z,

(A"

"CAELE ATTENUATION BY MEASURING FORWARD AND REFLECTED POWER WITH FAR

"PROGRAM PREFARED FOR TRS-8@C BY I.L.McNALLY KéWx."

CABLE ATTENUATION BY MEASURING FORWARD AND REFLECTED POWER WITH FAR END OF CABLE
SHORTED.

28 FORWARD POWER (PF),
11 REFLECTED POWER (PR).

-1.

PROGRAM PREPARED FOR TRS-8@C BY I.L.McNALLY K&WX.

29820385 CABLE ATTENUATION IN dB (A

881 s ELF a1 i HP-97 #33 Coax
862 [D5P4 -3 @4
g3  RCLI 33 8t
884  FRTX -14 834 RCL3
885  SPC 16-11 835 -
286 1 8! 83 1%
a8r - -45 837 RCL4
aeg 25 16-51 838 X
gag 370! 35 81 839 25
a0 28 16-51 848  FRTX
o1t RCLI 36 8t 841 3702
912 1 a1 842  SPC
213 + -55 043 i
814 28 16-51 844 &
#15  RCL! 36 a1 845 é
816  P:s 16-51 846  FRTX
817 : -24 847 ROLZ
e18 28 16-51 848 1
@1s  STOE 35 @2 843 -
a2e 25 16-51 858  ROL2
2y RiLT 36 a3 851 1
22 FETH - 852 +
823 3FC 16-i1 853 z
24 i a1 854 5704
825 i 86 855 RCLZ
826 : -24 856  SPC
827 18% 16 33 857 8
828 25 16-5! 858 .
829 5703 35 63 @59 6
838 RCLZ? 36 @2 868 3
831 + -59 861 &
832 STO4 35 B4 862 B
837 RCLZ 36 82 #63 5T05
864 2
QEX July 1984 865 x
e66 eX

Loss

36 83
-45
5e

36 84
-35

16-51
-14

35 6z

lé-1{

867 17X 52
868 STODE 35 86
869  RCLS 36 85

8ve 4 84
871 X -35
872 eX 33
873 1:X 52
874  ST0 35 67
875 RCL4 36 64
876 Xz 33
877 RCL7 36 &7
878 X -35
ar9 CHS -a22
ase 1 al
881 + =53
882 5708 35 88
883 1 el
884 @ ae
885 é oe
886 RCL® 36 @8
(:1: : -24
888  FRTX -14

892 Xe 33
893 CHS -2
894 i a1
895 + -55
896 ENTt -21
897 RCLé 36 8¢
898 X =35
892 1 81

(HP-97 #33 Coax Loss Program
Continued on Page 14)
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BV Engineering

BV Engineering is a small company dedicated
to producing reasonably priced professional soft-
ware for the engineering market. They support 96
different computer systems and formats. A list of
hardware for currently supported systems is avail-
able upon request,

Three programs are described here: the Elec-
tronic Circuit Analysis Program, the Signal Pro-
cessing Program, and the Scientific Graph Printing
Program. These are stand-alone . programs that
share common data files to further improve their
utility, and are directed at the electronic and
systems engineer and secondary school student.

The Electronic Circuit Analysis Program

The  Electronic Circuit Analysis Program
(ACNAP) analyzes passive and active circuits con-
sisting of components such as resistors, capaci-
tors, inductors, controlled current sources,
operational amplifiers, transistors, and FETs.
The program takes a look at the response of any
linear network that has up to 21 nodes and 60
components. Every command is either menu driven
or program prompted, and circuit topology data is
saved to a named file or retrieved from a pre-
viously generated file for further analysis or
editing. ACNAP's optimized code is fast, calcula-
ting the response of a typical 5 node circuit in
0.4 seconds,

ACNAP works with component tolerances to
provide Worst Case and Monte-Carlo analysis. With
a few short commands, the program calculates the
minimum, maximum, mean, and 3 sigma points of a
circuit's gain and phase response to any frequency
input. Linear, as well as logarithmic frequency
sweeps, are easily specified. The sensitivity of
the gain/phase response to components at a fre-
quency or range of frequencies are similarly cal-
culated from tolerance data,

The circuit's Noise Equivalent Bandwidth is
automatically calculated, and the user is prompted
for all the information needed to accomplish this.
The spectral data (magnitude/phase) is saved to a
named file which, when used with the Signal Pro-
cessing Program, adds transient analysis capabili-
ty to ACNAP, The user can compute the response of
his circuit to any time domain input waveform,
This includes square waves, triangle waves,
pulses, or any other user defined waveform. Wave-
forms can be generated by SPP or user-written
programs in BASIC, FORTRAN, or other languages.
Both ASCII and binary file structures are sup-
ported.

ACNAP works with the PLOTPRO Scientific Graph
Printing program to plot the gain/phase informa-
tion on any 80 or 132 column printer. (PLOTPRO is
described more fully in another section of this

12

article.)

The ACNAP (Version 1.34) program is available
for 8/5.25 inch CP/M systems including Apple II4
Cp/M, IBM PC, VICTOR 9000, and TRS-80 models
I/III/IV. The price is $49.95 ($3 shipping and
handling charges should be added when ordering BV
Engineering programs). An 8087 coprocessor ver-—
sion 1is available for the IBM PC and VICTOR 9000
at a cost of $10 more. California customers
should add 6% sales tax when ordering ACNAP, SPP,
or PLOTPRO. Orders and inquiries should be ad-
dressed to BV Engineering, Professional Software,
P. 0. Box 3351, Riverside, CA 92519, tel. (714)
781-0252,

Signal Processing Program

The Signal Processing Program (SPP) contains
an integrated set of routines that analyze linear
and non-linear systems and circuits, and their
effects on user specified time domain waveforms.
The 512 point Fast Fourier Transform and its in-
verse is the basis of much of this program., Lin-
ear processing is conducted in the frequency do-
main and non-linear processing is performed in the
time domain, The use of this program is enhanced
by its ability to switch rapidly between these two
domains.

The ©SPP will take any transfer function and
compute the time domain response of that system to
any user-generated input function, If the system
is composed of a number of transfer function
blocks, the SPP will multiply and list them. All
transfer functions may be saved or recalled from a
disk file, edited or multiplied by other transfer
functions. This can be performed manually or from
other disk files.

An extensive set of time domain manipulation
routines are provided. These perform linear and
non-linear operations on the signal. In addition
to this, provisions are made for multiplying and
adding one time domain signal from another on a
disk file., A fast convolution of two time domain
signals may be performed using FFT techniques.
The time domain operations include constant or
signal addition and multiplication, absolute
value, positive and negative clipping, reciprocal,
RMS calculation, and MIN, MAX point determination.
Time domain signals are easily edited using SPP.
All time and frequency domain operation results
may be saved or recalled from named disk files in
ASCII or binary format,

Many of the basic time domain signals such as
rectangular pulses and sine waves are auto-
matically generated. The SPP utility routines
SIGGEN1 and SIGGEN2 may be used to generate a
number of more complex wave shapes.

The frequency domain operations include the
inverse FFT, Laplace transfer function generation

QEX July 1984



(BITS continued)

— multiplication - and evaluation, spectra multi-
plication, and spectra filtering. A built in
Noise Equivalent Bandwidth calculation and compre-—
hensive editing features are included. The SPP
shares common data files with ACNAP and PLOTPRO,
and adds transient analysis capability to them.
These results can be plotted on any printer using
PLOTPRO. Interfacing user data files generated by
BASIC, FORTRAN, or other languages, 1is possible
and fully documented with both ASCII and binary
file formats supported.

The SPP is available for $59.95 in both
5.25/8 inch CP/M formats including Apple+ CP/M,
IBM PC, VICTOR 9000, and TRS-80 Models I/III/IV.
The 8087 coprocessor version for the IBM PC and
VICTOR 9000 is available for $10 more. Write BV
Engineering.

Scientific Graph Printing Program

The Scientific Graph Printing Program (PLOT-
PRO), is a set of four-linked Microsoft BASIC
programs that make scientific graphs on any 80 or
132 column printer. It creates linear, semi-loga-
rithmic, and full logarithmic plots with one or
two Y axes, and will plot multiple functions on
the same graph. Forced scaling and autoscaling
are supported as well as optional grid lines to
aid in graph interpretation. Grid lines may be
spaced on linear or logarithmic boundaries. They
may be automatically assigned by the program it-
self, or begin and end at user-specified points.

Plots such as time history or frequency response
can be obtained using any printer.

The PLOTPRO program creates templates of the
physical appearance of any graph. Some of the
specifications of these templates are the type of
scaling (linear, log, forced or autoscale), graph
labeling, axis labeling, plot labeling, and ranges
for each axis. The templates also contain user-
specified control codes in order to use many types
of advanced printers. Templates are saved to disk
files for future use.

PLOTPRO controls plotting and printing of
infinite length graphs limited only by the length
of paper. It also plots vertical formats suitable
for use in reports, and viewgraphs. PLOTPRO works
without special plotters, complicated data inter-
faces, assembly language "hooks," or reserved
graphics memory, and is completely menu driven
with program-prompted inputs.

PLOTPRO 1is completely compatible with ACNAP
and SPP.  Data files for PLOTPRO may be generated
by any user program in various languages, or data
may be entered manually, Data is transferred to
the program in the simple form of (X,Y) pairs in a
disk file.

The cost of PLOTPRO (Version 2.0), manual,
and sample data files are available is $49.95. It
is available for 8/5.25 inch CP/M systems and disk
formats including Apple II+ CP/M, 1IBM PC, VICTOR
9000, and under TRSDOS for the TRS-80 Models
I/I11/1V,

(Diagrams of these programs can be found on page 14 - 15.)
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(HP-97 #33 Coax Loss Program Continued)

188 8 8o 133 ) -
181 @ fe6 -3
163 RCLE 36 @6 lgg RTH 24
184 ¢ -24 ! RS 51
185  FRTY -14
186 SPC 16-11
187 5709 35 89
188 1s% 52
189 1 at
118 e a9
111 & 88
112 X -35
112 LOG 1€ 32
114 1 81
115 & 58
116 X _35 T -
117 FRTY 1e SI 16560 wnx
118 sPC 16-11 camn
119 RCLZ 36 62 A 1.6986 W
120 - -45 o T
121 FRTS -14 s 13233 wn
1z2 Spg ’G‘Qi PI  106. G806
2O 8 € i dnie
125 p a8 P 186, 4016 44
126 RCLF 36 B oy sman
127 . -35 PL 74,3892 Aa»
128 RCLE 36 @6 T © 2ade wsn
129 p by L I.2845 xux
138 RCLS 36 @ 5 1865wy
131 - 45 LA g, 1865  wwx
137 RCLE 36 26 PR C 481 rs
(BITS continued from page 13)
Non-linear Transient Analysis Output Example Using SPP
+20
+1.0 TRANSFER FUNCTION MULTIPLIER
+
o816 1 5 43208  |si63 X
S<+1800S+!1.4x107
0.0 4
+|'°
512 SIG 2 SIG 4
54 (ouTPUT)
-1.0

14
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System Haversine transient response

SIG1/SIG3 Y Axis
Output response

esterer

o T

--333

o : : A H : : : : : 2
] N 117 00205 N7 hodL 5. 1108 93
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Output plotted using PLOTPRO

ACNAP Output Plotted Using PLOTPRO
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(continued from front page) sists of removing some chips from the VADCG TNC
a daughter board that extends RAM to 8 or 32 board, plugging the daughter board into sockets
kbytes, extends EPROM to 8, 16 or 32 kbytes, adds thus vacated, then plugging some of the removed
programmable signaling rate control, permits 2 chips plus some others into the daughter board.
programmable interrupts, and includes a kludge Look for technical details in the AMRAD Newslet-
field. The kludge field has six spaces for 16-pin ter. Meanwhile, the daughter boards are available
DIP sockets, one 24-pin DIP socket, and an 11 x from Technetronics Systems, Chuck

17-hole area spaced 0.1 inch on centers, where you Phillips, 6134 Columbia Pike, Falls Church, VA
can do your own thing without resorting to dead- 22041, for $25 plus $2.25 for shipping and hand-
bug construction techniques, Installation con- ling. Thanks WB4JFI - W4RI

QEX July 1984

However, if the bits differ it can then determine if a given
frame is a command or response by whether the source or
destination SSID field has bit 8 set, using rules analogous
to LAPB. In other words, if LAPB would call for a given
frame to be sent as a "command", i.e., with the other
station's address in the address field, bit 8 in the
destination SSID byte is set to one and bit 8 in the source
SSID is set to zero. If LAPB would call for the frame to be
send as a "response”, bit 8 in the source SSID would be set
to one and to zero in the destination SSID.

Summarizing in tabular form:

X.25 LAPB addressing rules:

Direction Command Response
A->B B A
B->A A B

AX.25 (revised):
Command (either direction)

dest SSID bit 8 src SSID bit 8
1 0

Response (either direction)
dest SSID bit 8 src SSID bit 8
0 1

Note that the same callsign (that of the commanded station)
would have bit 8 of its SSID set in both the command frame
and its response. This is because the commanded station's
callsign occupies the destination field of the command,
while it occupies the source field of the response. On the
other hand, bit 8 of the commanding station's SSID byte
would be zero in both the command and response frames.

Since all X.25 frames are classed as either "commands" or
"responses”, even when there is no ambiguity (e.g., I-frames
are always commands), all AX.25 frames should also be marked
as such. The UI frame, which is not defined in X.25, is
defined as a command frame for this purpose,

In summary, this proposal has the following advantages:

1. Upward compatibility with existing implementations of
AX.25 which comply with the "old" requirements
concerning reserved SSID bits.

2. Complete conceptual conformance to LAPB with respect
to "commands" and "responses" when communicating with
other stations also following this revised protocol.

The AX.25 address which is "marked"” by bit 8 in its
SSID byte corresponds to the choice of address "A" or
"B" which would normally be used in LAPB. This allows
much closer adherence to well-established LAPB
procedures for link recovery and flow control, and
much better channel utilization under these
conditions.

3. Compartmentalization to the greatest possible extent
of the differences between AX.25 and CCITT X.25 caused
by the former's specialized addressing scheme. This
would allow more structured implementations that draw
upon existing procedures and software developed in
non-amateur X.25 networks,
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