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me smallert 2 meter FM 
rnoblle on the market Is now 
even easier to read and use 
4th a green LED readout and a 
compact touchtone " /scanning 
mlcrophone and glves you the 
optlon of 25 or 45 watts. 

* .> Easier to 
read tn bright sunlight. and not 
glaring at night, the IC-25A(H)'s 
new readout provides good 
visibil~ty under all conditions. 

5 Memories. Instant access 
to most used frequencies. VK) A 
information is transferred to the 
selected memory by pushing the 
write button. 

hlority Channel. Any 
memory channel may be 
monitored for activity on a 
sample basis, every 5 seconds, 
without disruption of a QSO 
conducted on a VFO frequency. 

New HM14 Microphone. 
Smaller and l~ghter . . . the HMl4 
microphone provides a 16 
button touchtone' pad as well 
as up and down scan buttons 
add~ng easy frequency control 
of the radio and additional 
tones for repeater control 

NOR/RN Capability. Use of 
this button in the duplex mode 
allows one touch monitocing of 
the repeater input frequency. If 
simplex operation is possible you 
will know instantly. 

Scanning. Pushing the S/S 
button initiates the scan 
circuitry. With the mode switch 
in a mernorv position the unit 
will scan all 5 memories plus the 
2 VFO frequencies. With the 
mode switch in a MO position, 
the unit will scan the entire 
bond or the portion of the band 
defined by memories 7 and 2. 
Full band scan or program band 
scan is selected from the front 
panel and internally switched 
scanning choices of adjustable 
delay period after a carrier is 
received then resume scan. or 
resume on carrier drop, are 
standard. 

The New 45 Waft IC-25H. 
Only slightly longer than its 
companion IC-25A, the IC-25H 
pocks a powerful 45 watt 
punch. his 45 watts of power 
eliminates the need for an 
external power amplifier in 
fringe areas and gives a 
savings of space and wiring. 

The IC-2% has all of the 
standard features of the IC- 
2% that have made it the 
most popular 2 meter mobile 
ever. plus the new green LED 
readout, new HM14 
microphone and extra power. 
These new features make the 
IC-25H the best 2 meter 
mobile value on the market. 

The World Systen 
r /  139 KOMPmerlca.lnc., 21 12-1 16h Ave NE. Dellewe, WA 93004(204)4544155 / 3331 Ta~lerwood h, Suife307, Dollos.1X 75234(214)620-2 

All mred speciRcoHa-6 ore appoximte ond wbpct m h n g e  Mmovt nonce or diqarion All ICOM d i m  ugnificonm, exceed FCC rpguloHa-6 llrntnnq ~pnola ema 
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THE LOOK 
SAYS 

QUALITY ... I I :  
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Model MS-6040 40 MHz DUAL TRACE $850.00 

THE PRICE 
SAYS 

BUY! 
Model MS-6035 35 MHz DUAL TRACE $799.00 

PERFORMANCE: 
I The MS-6040 vertical bandwidth is 
40 MHz (typically Z 50 MHz and trig- 
gers to -- 80 MHz) with 1 mV sensitiv- 
ity thru IOMHz, 5mV thru 40MHz 

I both channels, 20 sweep speeds from 
0.5 sec. to 0.2 ps plus X5 mag.; 15 kV 
beam acceleration which assures clear 
bright wave-forms even at low rep- 
rates and/or fast sweep speeds. 

The MS-6035 vertical bandwidth is 
35 MHz with 1 mV sensitivity thru 
5 MHz, 5 mV thru 35 MHz both chan- 
nels; 21 sweep speeds from 0.5 sec. 
to 0.1 ps plus X5 mag.; built-in HF and 
LF filters; trigger hold off as well as 
alternate trigger capability . . . and 
SOAR CORP. oscilloscopes typically 
exceed all our published specifications. 

FEATURES: 
Both scopes have 6" PDA rectangular 
CRT's with internal graticle and exter- 
nal trace rotator; auto trigger level for 
reference: trigger delay; single sweep; 
TV (video) sync separators; Z axis in- 
tensity modulation input; fully shielded 
switching regulator power supplies: 
glass epoxy PCB's laid out for super 
ease of calibration and maintenance; 
and they come complete with two 
10:l hook-on probes. 

QUALITY: 
EVERY SOAR CORP. oscilloscope is 
fully performance tested TWICE, 
once at the factory and once again 
prior to shipment from our warehouse. 
YOUR DOUBLE GUARANTEE OF 
SATISFACTION. 

BACK-UP: 
SOAR CORP. is a company with over 
20 years of design and manufacturing 
experience in making and selling Os- 
cilloscopes, Spectrum Analyzers, 
DMM's, Power Supplies. Frequency 
Counters, Digital Thermometers, Pulse 
Generators, AC Clamp Testers, VOM's, 
Electrical Energy Monitors, and Auto- 
matic P.C. Board Test Systems. 

ALL SOAR CORP. PRODUCTSARE 
COVERED BY OUR "NO NON- 
SENSE" ONE YEAR PARTS AND 
LABOR WARRANTY - JUST IN 
CASE. 

NORTH AMERICAN SOAR CORP. 
1 126 CORNELL AVENUE 
CHERRY HILL, N.J. 08002 
(609) 488-1 060 

FOR A "NO OBLIGATION TO BUY" DEMONSTRATION WRITE OR 
PHONE LYSBETH AT N.A. SOAR CORP. 

Soar products are available through selected 
DISTRIBUTORS in the U.S.A., Canada, and Mexico. 

NORTH 
ORDER YOURS NOW. 
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s Weighs 540 g. (1.2 Ibs). 66 (2-5/81 
W x 168 (6-518) H x 40 (1-518) D. 
mrn linchesl. 
LCD digital frequency readout. 
Ten memories includes "MO" for 
mn-standard split repeaters. chargerlpower supply. 
Lithium battery memory 
back-up. built-in. (est. 5 year life). amps., ITR-2500 only). 
Memory scan. TU-1 Programmable CTCSS 

Programmable automatic band 
scan. and upperllower scan 
limits: 5-kHz steps o r  larger. 
Repeater reverse operatlon. 
2.5 W or  300 mW RF output. PB-25H Heavy-duty 490 mAH 
(HI/LOW power switch). Ni-Cd battery pack. BH-2A Belt hook. 
Built-in tunable (with variable s DC-25 13.8 VDC adapter. RA-3 2 m 318 A telescoping 
resistor) sub-tone encoder. s BT-I Battery case for AA 

antenna (for TH-25001. 
Built-in 16-key autopatch ~ n c o d e r .  manganrselalkaline cells. WS-1 Wrist strap. 
Slide-lock battery pack. EP-I Earphone. 
Keyboard frequency selection. SMC-25 Speaker microphone. 

Covers 143.900 to 148.995 MHz. LH-2 Deluxe leather case. 

Big LCD, Big 45 W, Big 
21 memories, Compact. 
Outstanding featans providing 
maximum ease of operation 
include a large. easy-to-mad 
LCD display, 21 multi-function 
memories. a choice of 45 watts 
(TR-7950) or 25 watts (TR-7930). 
and the use of microprocessor 
technology throughout. 

repeater offset, and optlonal 
1 sub-tone channels. Memory 

pairs for non-standard splits. 
'A" and 'R" set band scan limits. 
Lighted memory selector knob. 
Audible 'beep" indicates channel 
1 position. 
Lithium battery memory back-up. 
(Est. 5 yr. life.) 
45  watts o r  25  watts output. 
HI/LOW power switch for reduc- 
tion to 5 watts. 
Automatic offset. Pre-programmed 
for simplex or  f 600 kHz offset. 
in accordance with the 2 melrr 

Programmable priority alert. 
May be programmed in any 
memory. 
Programmable memory scan 
lock-out. Skips selected memory 
channels during scan. 
Programmable band scan wfdth. 
Center stop circuit for band 
scan. with indicator. 
Scan resume selectable. Select- 
able automatic time resume- 
scan, o r  carrier operated 
resume-scan. 
Scan starvstop from up/down 

Programmable three sub-tone 
channels with optlonal 
TU-79 unit (encoder). 
Built-in 16-key autopatchenco 
with monitor (Audible tones). 
Front panel keyboard control. 
Covers 142.000-148.995 MHz 1 
5-kHz steps. 
Repeater reverse switch. 
(Locking) 
'Beeper" amplified through 
speaker. 
Compact lightweight design. 

\TURES: band plan. '0s" key for manual microphone. Optional acnssodee: 
changr in offset. TU-79 three frequency tone ul 

KPS-I2 fixed-station power 
supply for TR-7950. 

KPS-7A fixed-station power 
supplv for TR-7930. 

SP-40 compact mobile speake 

TRIO-KENWOOD COMMUNICATIONS 
1111 Wcst V/.ilnut, Cornpton. Ca l~ fo rn~a 50220 
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On January 20, 1983, the FCC proposed the most important Amateur rules change in many years - the 
proposal to delegate the responsibility for Amateur license examinations to the Amateur community. Un- 
fortunately, the emotion-laden issue of a no-code license has all but obscured this other crucial Notice of 
Proposed Rule Making. 

In consideration of the ARRL's Petition for Rule Making on exam administration, the FCC has proposed 
a three-man team headed by an Extra Class licensee to administer individual exams. Examiners would have 
to be certified by one of several recognized supervisory organizations called Volunteer Examiner Coordina- 
tors. They would have to be over 18 years old and could not work for a manufacturer or distributor of Ama- 
teur equipment or a publisher of training materials. Questions would be chosen from a list made up by the 
Commission from submissions by individual Amateurs and groups of Amateurs. 

There are a lot of hard questions that must be asked about this proposed system. Three-man examining 
teams (for all licenses except Novice) are fine for major urban areas like Los Angeles, Chicago, or Wash- 
ington, D.C., but what happens to the would-be upgrader in remote parts of the country? Should there be 
a mechanism provided to deal with such cases, for example an examining team led by an Amateur but in- 
cluding non-Amateur examiners, such as elected public officials, when three licensed Amateurs aren't 
available? Should a formal procedure for giving exams at hamfests or in classrooms be included in the new 
rules? 

What should the qualifications for a Volunteer-Examiner-Coordinator (VEC) be? There has been definite 
interest in this program shown by some non-Amateur groups. How should the long-term integrity of the 
VECs be ensured? 

It seems that the FCC would prefer to have more than one VEC overseeing the exam-administration 
effort. How could anyone be sure that the different organizations all hew to the same standards? How 
would the overseeing groups finance their administration costs? The ARRL is already well aware of what 
this program is going to cost it, and it questions whether it's fair to  the League's members to have them 
pick up the bill. Should there be a fee charged for giving Amateur exams? Who should set the fee, and to 
whom - the examiners, their overseeing group, or both - should it go? 

Should the FCC include the Novice exam in this new overall program, instead of establishing the less 
demanding Novice exam program they proposed in an NPRM late last year? The ARRL wants Novices in- 
cluded, yet the Commission has indicated its approach would be simpler, faster, and cheaper. The Com- 
mission received very few comments on its Novice exam NPRM; does that mean Amateurs want the Nov- 
ice exam a part of the larger program, or was the FCC's proposed Novice exam program simply overlooked 
in the concern generated by the no-code license proposal? 

There are other considerations as well. It takes time to establish workable procedures (look how long the 
FCC had). Might not inordinate delays occur at every step of the process, resulting in longer delays in get- 
ting licensed? Right now it's a hot topic, but what about one or two years downstream? Might not interest 
wane among the exam administrators - with newcomers to the hobby being the losers? Most of all, we 
should be concerned about the possibility that the ham ticket might be devaluated by an unequitable, non- 
uniform examination procedure. How simple it seems now, to go down to the nearest FCC office and take 
the exam. Might not a small licensing fee underwrite the cost of FCC-administered exams? 

Write the FCC with your opinions. Comments on the exam administration proposal, FCC PR Docket 
83-27, are due at the Commission by April 8th. Address them to the Secretary, Federal Communications 
Commission, Washington, D.C. 20554. You'll need to send an original neatly typed with wide margins, 
plus five copies (eleven is better, since each Commissioner will receive one). Your name and the Docket 
number should appear on each page. 

What we, as individual Amateurs and through our clubs and organizations, tell the Commissioners may 
do more to influence the future of Amateur Radio in the United States than anything else we will ever do! 

ham radio 

6 April 1983 



charts trom around the world. i 
Only $995 for the complete ALDEN V Tune in on free, worldwide government weather services. Chart Recorder Kit. To order, fill out and mail the cc Some transmitting sites even send weather satellite cloud 

cover pictures! below. For cash orders enclose a check or money o 
for $995. Add $5 for s h i ~ ~ i n a  and handllna in the U. 

You've heard those curious facsimile 
sounds while tuning through the 
bands - now, capture these signals 
on paper! 

Assemble ALDEN'S new radiofacsimile Weather Chart 
Recorder Kit, hook it up to a stable HF general-coverage 
receiver, and you're on your way to enjoying a new hobby 
activity with many practical applications. Amateurs, pilots, 
and educators can now receive the same graphic printouts 
of high-quality, detailed weather charts and oceanographic 
data used by commercial and government personnel. 

Easy to assemble- Backed by the 
ALDEN name. 

For over 40 years, ALDEN has led the way In the design 
and manufacture of the finest weather facsimile recording 
systems delivered to customers worldwide. This recorder 
kit includes pre-assembled and tested circuit boards and 
mechanical assemblies. All fit together in a durable, attrac- 
tive case that adds the finishing professional touch. 

and Canada (for   as sac husetts delivery, add $49.7E 
sales tax). To use your MasterCard or Visa by phonc 
call (617) 366-8851. 

order. 
lleat her 
)upon 
rder 
S. 

Washington Street, Westborough, MA 01581 
~ l l l l l l m l l ~ l l l l l l l l m l l m l I I I I I I ~  

I 
NAME: 

I CALLSIGN: 
I 
( ADDRESS: 

STATE: - 
5 I I've enclosed a check or money order for $ 9 ~ 3 . ~  an 
1 $5.00 for shipping and handling, plus applicable salc 
I 

Charge to: MasterCard 
I ACCOUNT I (ALL DIGITS) 

rSuy in kit form and save $1,000! i EXPIRATION DATE 

You do the final assembly. You save $1,000. Complete, ~m-m I 
ssy-to-follow illustrated instructions for assembly, I SIGNATURE REQUIRED 
'leckout, and operation. And ALDEN backs these kits 1 IF USING CREDIT CARD 

with a one-year limited warranty on all parts. I 
L = - - r - - - - = r = = = - r = r = = m = a  



$11 
ments 

Ji 

filters for Amateur use 
Dear HR: 

In his letter to the ham radio editor 
(February, 1983, page 8), Ed Marri- 
ner, WGXM, mentioned a problem 
the Radio Amateur too frequently ig- 
nores - the need to comply with the 
FCC requirement that transmitter har- 
monics be down by 40 dB or more 
from the fundamental. Ed further ex- 
plained that to accomplish this on all 
bands a lowpass filter for each band 
is necessary. The customarily used 
30-MHz lowpass filter, widely adver- 
tised by J .W.  Miller, Drake, and 
BBW, is effective, he said only for 
the Amateur 10-meter band. 

A "best solution" offered by Ed 
was for the Amateur to install low- 
pass filters designed to cut off just 
above the upper end of the band 
being used; however, the recom- 
mended designs were from the June, 
1957, issue of GE Ham News - 
designs that are more than twenty- 
five years old! 

During the past twenty-five years, 
the Radio Amateur has witnessed 
many changes, the most obvious 
being the transition from vacuum 
tube to solid state, and more recently 
the introduction of the personal com- 
puter to ham operation. Less obvious 
was the transition from filter design 
using the image-parameter-design 
procedure invented by Otto Zobel to 
the modern filter (network-synthesis) 
design procedure. The modern de- 
sign filter has a simpler configuration 

and a more precise performance than 
the older image-parameter type. 
Modern lowpass designs (Chebyshev 
and elliptic) have been developed in 
which standard-value capacitors are 
used, thus making them simple for 
the Amateur to build. These designs 
have been widely published in the 
Amateur Radio handbooks, in trade 
handbooks, and in the Amateur and 
trade periodicals. I think Ed will agree 
that these designs are a better solu- 
tion to the Amateur lowpass filtering 
requirements than are the o ld 
designs. 

Ed also mentioned the problem of 
obtaining suitable high-voltage, low- 
loss capacitors for use in constructing 
lowpass filters for Amateur high- 
power applications. I, too, have expe- 
rienced this problem, and I have con- 
tinually been searching for a better 
high-voltage capacitor than the Cen- 
tralab ceramic TVL type that Ed men- 
tioned. I think I have finally found a 
suitable alternative to the TVL capaci- 
tor, but the manufacturer of the high- 
voltage capacitor, KD Components 
Inc. (3016 S. Orange Ave., Santa 
Ana, California 927071, sells only in 
quantities greater than ten and has a 
minimum billing of $50. Also, the 
maximum capacitance available in 
the 2-3 kV range is 100 pF, so several 
capacitors will have to be paralleled 
to get the larger capacities required 
by the filters for the lower Amateur 
bands. The approximate cost of the 
2-kV, 100-pF, 10 percent capacitor in 

quantities of 10-99 is $4. In quantities 
above 500, the price drops to $1.44! 
Consequently, this capacitor type, al- 
though excellent for the application, 
appears to be financially practical 
only for a high-volume manufacturer 
of lowpass filters. 

A filter designed from the data in 
reference 4 (QST, December, 1979) 
was constructed and operated at a 1 -  
kW power level without a failure, but 
this is feasible only when the VSWR 
can be carefully controlled, otherwise 
the voltage rating of the capacitors 
may be exceeded and the filter dam- 
aged if the VSWR becomes exces- 
sive. For power levels below 500 
watts, the polystyrene and mica 
capacitors seem suitable. So, con- 
trary to Ed's concluding statement, 
there does seem to be hope, and I 
suggest that those not having a filter 
for each band should review the ref- 
erences included with this letter, and 
then construct any filters that may be 
required. 

references 
1. Radio Handbook, 22nd edition, edited by W.I. Orr. 
W6SAI. pages 3.35-3 37, copyright 1981 by H.W. 
Sams & Co.. Inc., Indianapolis, Indiana. 
2. The Radio Amateur's Handbook 11983). 60th edi- 
tion, edited by George Woodward, WIRN, page 
6-41. fig. 65, copyright 1982 by ARRL. Newington, 
Connecticut 
3. The Electron~c Databook, edited by A. Graf, to be 
publ~shed in 1983 by TAB Books. Blue Ridge Sum- 
mit, Pennsylvania. 
4. Ed Wetherhold, W3NQN. "Low-pass filters for 
amateur radio transmitters." QST, December, 1979. 
5. Ed Wetherhold, WBNQN, "Elliptic lowpass filters 
for transistor amplifiers," ham radio. January. 1981. 
6. Ed Wetherhold, W3NQN. "Filter Design." Com- 
ments, ham radio. October. 1981, page 6. 
7. Ed Wetherhold, W3NQN. "7-element 50-ohm 
Chebyshev filters using standard-value capacitors," rf 
design, Vol. 3, No. 2, February. 1980, pages26-38. 
8. Ed Wetherhold, W3NQN. "Low-pass filters (with 
inductive input and outputl," rf design. Vol. 4, Nos. 4 
and 5, JulylAugust and September/October. 1981. 
9. Ed Wetherhold, W3NQN, "Design 7-element low- 
pass filters using standard-value capacitors." EDN. 
Vol. 26, No. 1, January 7, 1981, pages 187-190. 
10. Ed Wetherhold, W3NQN. "Low-pass Chebyshev 
filters use standard-value capacitors," Electronics. 
Engineers' notebook, June 19, 1980. 

Ed Wetherhold, W3NQN 
Annapolis, Maryland 
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(M FJ CW/SSB/Notch Filters 

I MFJ-722 ALL MODE audio filter for CWISSB has 
tunable 70 dB notch, no ring 80 Hz CW bandwidth, steep 
SSB skirts (18 poles total),2 watts for speaker plus more. 

New super-selective fllter. The new MFJ-722 
"Optlmlzer" offers razor sharp, no ring CW 
filtering with switch-selectable bandwidths (80. 
110. 150. 180 Hzcentered on 750 Hz). steep-skirted 
SSB fllterlng, and a 300-3000 Hz tunable 70 dB 
notch filter with adjustable bandwidth. 

The &pole (4 stage) active IC filter glves CW per- 
formance no tunable f~lter can match (80 Hz band- 
wldth glves -60 dB reponse one octave from center 
and up to 15 dB noise reduction). The 8 pole SSB 
audio bandwidth is optimized for reduced sldeband 

A I1 mode versatility: 
razor sharp C W and steep-skirted 
SSB filtering with tunable notch 

eliminates Q R M .  

Versatile, all models plug Into the phone lack. 
provlde 2 watts for speaker or can be used wlth 
headphones All requlre9-18 VDC or 110 VAC wlth 
optlonal adapter. MFJ-1312. $9 95 

Order from MFJ and try it-no obligation. If 
not dellghted, return 11 w~thln 30 days lor refund 
(less sh~pp~ng). One year uncondltlonal Quarantee 

Order today. Call toll tree 800-647-1800 Charge 
VISA. MC or mall check, money order tor amount 
Indicated plus $4.00 each shlpplng and handllng 

Enjoy improved readability, order now. 
splatter and less QRM (375 Hz highpass cutoff 
plus selectable lowpass cutoffs at 2.5. 2.0 and 

New Model MFJ - 723. (549.95). is similar to the l lSA or for lechnlc.,+l ~ n f n  orderlreoalr s t ~ : u s .  
722 but'ls lor CW. Has a 60 dB notch tunable 
from 300 to 1200 Hz Measures 4x2~6". MFJ ENTERPRISES, 

Other models: MFJ - 721. 559.95. L~ke 722. less INCORPORATED 
notch MFJ - 720, 539.95. L~ke  723, less notch. f BOX 494, MISSISSIPPI STATE, MS 39762 

MFJ 1 Bencher Keyer Combo 
Deluxe MFJ Keyer fits on Bencher Paddle. Curtis 8044 
IC. Iambic. Adjustable weight, tone, volume, speed. 
Semi and automatic modes. Solid state keying. RF proof. 

MFJ-422 MFJ-422X 
Combo $QQg5 Kever only $ 6 g g 5  

The best of ail CW worlds - a deluxe MFJ Keyer 
in a compact configuration that fits right on the 
Bencher Iambic paddle! You can buy the combina- 
tion or just the keyer for your Bencher. 

New MFJ Keyer-small in size, big in features. 
Curtls 8044 IC, adjustable weight and tone. 
front pa iel volume and speed controls (8-50 wpm). 
Built-in dot-dash memories. Speaker, sidetone, and 
push button selection of semi-automatic/tune or 
automatic modes. 

Ultra-rallable solld state keying: grid-block. 
cathode and solid state transmitters (-300 V. 10 mA 
max.. +300 V, 100 mA max.). Fully shielded. 
Uses 9 V battery or 110 VAC with optional adapter, 
MFJ 1312. $9.95. 

The Bencher Paddle is a t seller. Fully ad- 
justable gold-plated s~lver c @ cts, lucite paddles, 
chrome plated brass, heavy steel base with 
non-skid feel. 

Order from MFJ and try It - no obligation. i l  
not delighted, return it within 30 days for refund 
(less shipping). One year unconditional guarantee. 

Order today. Call toll free 800-w-1800 Charge 
VISA. MC or mall check, money order for amounl 
indicated plus $4.00 each shlpping and handllng. 

Enjoy CW. See dealer or call MFJ now. 

Call 601-323-5869 ~n MISS outride cont~rienl;~l 
USA or for technical In fo,  orderlrepalr status. 

Beautiful functional englneerlng. The keyer 
mounts on the paddle base to form a small MFJ ENTERPRISES, 
(4 1/8 x 2 5/8 x 5 1/2") attractive combinat~on INCORPORATED 

1 that is a pleasure to look at and use. BOX 494. Miss iss ipp i  State, MS 39762 

MFJ DUMMY 
LOADS 

Tune up fast into 5(1 
ohm resistive load. 
Extend life of finals. 

New MFJ-2!50 VERSALOAD Kilowatt Dummy 
.oad lets you tune up fast. Extends life of trans 
nltter finals. Reduces on-the-air QRM. 

Run 1 K W  CW or 2 K W  PEPfor 10 minutes. (/r 
(W CW or 1 K W  PEP for 20 minutes. Continous 
iuty with 200 watts CW or 400 watts PEP. Corn- 
llete with derating curve. 

Ouallty 50 ohm non-inductive resistor. 
Oil coaled. Includes high quality, lndustrlal 

rade transformer oil (contains no PCB). 
Low VSWR to 400 MHz: Under 1.2:1, 0-30 

1Hz. 1.5:l. 30-300 MHz. 2:1, 30040 MHz. 
l d w l  for testing HF and VHF transmitters. 
SO-239 coax connector. Vented for safety. 

lemwable vent cap. Has carrying handle. 
-1/2 in. high, 6-5/8 in. diameter. 

MFJ "Drv" 300 W and 

Alr coaled, norclnductln I ohm rwlrtor i n  
erforated metal housing wlth SO-239 connect- 
rs. Full load for 30 seconds, derating curves to 
minutes. MFJ-260 (300 W). SWR: 1.1:l to 30 

!Hz. 1 5:l for 30-160 MHz 2'/ut2Yzx7 in. 
IFJ-262 (1 KW). SWR 1.5.1 for 30 MHz. 
~ 3 x 1 3  inches 

MFJ HF SWR/Wattmeter 

... .,.L, 

M F J b l 6  

N n  MFJ-816 low tort HF SWWW- f~ 
.8 to 30 MHz range. Tomdltl current pickup 
lves unlform sensitivity over entire HF fre- 
uency. R w d  SWR, forward and reflected power 
I 2 ranges (30 and 300 watts) on two color scale. 
0-239 coax connectors. 4-1/M-3/8x2-7/8 In. 

Older from MFJ and try It. If not dellghted, 
aturn i t  within 30days for refund (less shipping). 

O m  year uncondltlonal guannba. 
Ordrr today. Call TOLL FREE 8OM47-1m. 

:barge VISA.MC. Or mail check, money order. 

Box 494. M l r r l r r l ~ o l  Strtm. M S  38762 

April 1983 9 M o r e  Deta i ls? CHECK-OFF Page 129 



LEGAL PROBLEMS WITH BOTH ANTENNAS AND RFI are continuing for a number of Amateurs in 
various communities, and should be of concern to Amateurs throughout the country. Cer- 
ritos, California, long a leader in antenna height restrictions, has resisted a suit 
brought by several Amateurs attempting to overturn a moratorium on new antennas. That 
city is in the process of drafting a new, more restrictive ordinance, but the judge 
ruled the suit was "premature," since the terms of the new ordinance haven't yet been 
decided. An appeal is being considered, and the ARRL Executive Committee has voted in 
favor of entertaining a request for the League to match local financial support. Other 
tower cases in Oklahoma City (NSSW), Farmington, Michigan (WD8BCM). and Burbank, Illi- 
nois, are still pending, but NPBCX's challenge of a Brighton, Minnesota, ordinance has 
been upheld and his 65-footer is still up. 

WB2BZK1s Appeal To The New Jersey Supreme Court of Winslow township's prohibition of 
RFI has been turned down. Eiforts are continuing to get the township to review and per- 
haps rescind its ordinance, in view of the federal assumption of such regulation con- 
tained in Public Law 97-259 (the "Goldwater Bill"). 

TWO VITALLY IMPORTANT AMATEUR RULES CHANGES PROPOSED BY THE FCC are up for comments 
durine Aoril. The ~rooosal to establish a volunteer examining Drocedure for all Ama- 

" A  

teur licenses, PR ~bcket 83-27, has a comment closing date of-~pril 8, which leaves 
little time to consider its implications (see this month's Reflections, page 6). The 
no-code license proposal, PR Docket 83-28, is open for comments until April 29. 

The ARRL's Adamant Position Against No-Code May Be Softening, according to some 
indications. It appears that the League membership may not be as solidly against a no- 
code license as was previously reported. With the strong = no-code position apparent 
among the Commissioners, the ARRL now feels it may be prudent to support a form of no- 
code that the Amateur community can live with, rather than oppose it outright and have 
no say in its final form. The League Executive Committee has agreed informally to pre- 
pare a position paper outlining various no-code alternatives for the directors before 
their April board meeting, at which time the final League position will be determined 
and comments prepared. 

Amateur Exam Adninistration At This Year's Dayton Hamvention had been sought by the 
Hamvention Committee, and initial FCC reaction had been positive. However, it now 
appears that, though exams will be given at the Hamvention, they will be administered 
under the supervision of the FCC. Barring unforeseen problems, the earliest a complete 
volunteer program could be put together and set in motion would be late next fall, leav- 
ing too many variables to be settled in time for even a dry run at this year's Hamvention 

RICH ROSEN, K 2 M ,  HAS BEEN APPOINTED EDITOR-IN-CHIEF OF HAM RADIO effective February 5 
Ricf 

ARRL's New Technical Department Manager Is Paul Rinaldo, W4R1, who's replacing Doug 
DeMaw. WlFB, upon Doug's retirement in May. Paul currently edits QEX, the ARRL ex~eri- - .  
menters' newsletter, and is the president-of MIRAD. 

TEN SCHOLARSHIPS FOR GENERAL CLASS (OR HIGHER) AMATEURS planning to attend (or already 
attending) college or technical schobl are available through the Foundation for Amateur 
Radio. Full details and an application form can be obtained from Hugh Turnbull, W3ABC, 
6903 Rhode Island Ave., College Park, MD 20740. May 31 is closing date for requests. 

THE PHONE BAND EXPANSION IS STILL IN PROCESS within the Commission, with expectations 
that it will be finished and released by late spring. Just which bands will (and which 
won't) be changed isn't vet clear. thoueh it seems verv likelv that 20 and 10 will both 
see sbme exoansion of their ohone. subbands. - - ~ ~ ~ -  - - -  

C~ - 
~ - - - . . - - . - . -. . - - . 

Deregulation of The CB Service Is Also In The Mill, with the new rules (or non-rules) 
to be announced at about the same time as Amateur phone band expansion. 

Extension Of Amateur License Terms To 10 Years from the present five is likely to 
surface soon. Though the FCC now has the authority to make the change, it will probably 
be introduced through a Notice of Proposed Rule Making to assess Amateur reaction. 

PROFANE AND INDECENT LANGUAGE IS NO LONGER GROUNDS FOR REVOKING an Amateur's license, 
according to the FCC's Review Board. The license of N6BHU hadbeen revoked last fall by 
an FCC Administrative Law Judge for such violations, but on January 26 that decision was 
overturned and his license reinstated. With a suburban Washington, D.C., broadcast sta- 
tion now airing uncensored "party" records, it appears the Commission concern with the 
content of transmissions may be a thing of the past. However, the ARRL is seeking a re- 
view of the subject with the FCC staff in hopes of restoring some standards for Amateurs. 

THE SOLAR FLUX SLUMPED TO ITS LOWEST LEVEL SINCE JANUARY, 1978, at mid February, to 
give a hint ot things to come as this sunspot cycle deepens. Solar activity remained 
low through CW DX Contest weekend, with 10 meters of little value and 15 s~ottv. 

~eteriorating HF Band Conditions Highlight The Value of Beacons, partic;lariy the new 
1 4 . r M H z  worldwide system sponsored by the Northern Calitornia BX Foundation. In addi- 
tion, the many beacons-in the-28.2-28.3-PXz portion of 10 meters and those operating be- 
tween 50.0 and 50.1 MHz on 6 will continue to signal openings to users of those bands. 
See Technical Forum, page 46, for information on a beacon on 28.208 MHz. 
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UHF, Across the spectrum. 
VARIAN EIMAC. 
Ham operators know that 
EIMAC started in power tube de- 
velopment with the 150T in 1934. 
While the 150T is now a collec- 
tor's item, EIMAC, a division of 
Varian, still holds leadership in 
power tube design with i ts 
4CX2506,8874,3-5002,8877 and 
3CX400U7; modern examples of 
EIMAC's continuing, innovative 
solutions to tough communica- 
tion requirements. 
EIMAC's proven power tubes are 
used in amateur service for 
heavy-duty, reliable perform- 
ance in traffic; R m ,  SSTV; DX 
operation; VH FlUHF work; 
moonbounce, and exploration 

High quality and long life make 
EIMAC tubes the favorite choice 
of operator and equipment 
builder, amateur and profes- 
sional alike. 

For communication and re- 
search worldwide, choose 
EIMAC. For information on 
VARIAN EIMAC power tubes, 
call or write today. Or contact 
the nearest Varian Electron De- 
vice Group sales office. 

VARIAN EIMAC 
301 Industrial Way 
San Carlos, California 94070 
415.592-1 221 

VARIAN EIMAC 
of the outer limits of communi- 1678 S. Pioneer Road 
cation techniques across the Salt Lake City, Utah 84104 
spectrum. 801.972-5000 

VARIAN AG 
Grienbachstrasse 17 
Postfach 
CH-6300 Zug, Switzerland 
Tel: (042) 31 66 55 
Telex: 84578789 

varian 

fl 184 

April 1983 11 



inexpensive video monitor 
Bypassing rf and i-f sections 

to resurrect old W s  

for modern use 

The current interest in home computers, slow- 
scan and fast-scan TV, RTTY, and automatic CW 
keyboards - not to mention home video movies and 
games - creates a need for an inexpensive display 
device for the ham shack. Many commercial video 
products are designed to work with a standard TV, 
typically using channels 2, 3, or 4 with a video modu- 
lator. There are some drawbacks to this procedure, 
though; for one thing, the family TV is not likely to be 
located in the ham shack. And, more importantly, 
the performance of a TV set is less than optimum if 
high resolution is needed. 

I first considered the problems of TV sets when I 
acquired a TRS-80 Model I microcomputer a few 
years ago. I figured 1 could save some money by con- 
verting an old black and white TV set for use as a 
monitor. Typical computer-grade monitors sell for 
$100 or more, but a flea-market TV can be found for 
next to nothing. And N sets have a 15 to 20 inch 
screen, unlike the typical 12-inch monitor. Sounds 
like a bargain, but there's a hitch. 

The problem is bandwidth, (or resolution, depend- 
ing on your point of view). Commercial CRTs use an 
80-character display, and many home computers set- 
tle for 48, 32, or even 24 characters per line. The res- 

1 olution of TV is typically much less. The TRS-80 uses 
a sixty-four character display, which is why Radio 
Shack sells a dedicated monitor. Those sixty-four 
characters occupy roughly 80 percent of the horizon- 

, tal scan line. Each character is five dots (pixels) wide, 
and there is a one-pixel space between letters. So, 
we have 6 x 64 = 384 pixels per line. In a conven- 
tional (U.S.) TV scanning system, one line is 
scanned in 63.5 microseconds. Only 80 percent of 
this time is available for the letters, so the pixels are 
scanned at a rate of (384 pixels/line)/(O.d x 63.5 
microseconds) = 7.6 million pixels/second, or 130 
nanoseconds/pixel! The situation is even worse for 
an eighty-character line. (The longer lines are desir- 
able for RTTY - where seventy-two character 
machines are common - and word-processing. 
Furthermore, in order that the pixels reach full bright- 
ness when on, and return to the black video baseline 
when off, the rise and fall times must be much less 
than the 130-nanosecond duration of a pixel. Other- 
wise they will run together in the bars on the letters 
T, E, B, and so on, and fade out in the vertical part of 
letters I, L, etc., as noted by W9CGI.l We require a 
bandwidth at least twice the pixel rate, or 15 to 20 
MHz! 

Broadcast TV uses a 6-MHz channel width. The i-f 
strip is designed to have sharp cutoff, to minimize 
adjacent channel interference. The video carrier is al- 
ready 1.25 MHz above the lower band edge in the 

By Carl Gregory, K8CG, 203 Trappers Place, 
Charleston, West Virginia 25314 
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fig. 1. Partial schematic of black and white TV set showing video amplifier and picture tube connections. CR1 is a 1N60, 
1N395, etc. L7-L10 are video peaking coils. Points TPl  and A are referred to elsewhere. 

L 

vestigial sideband system. The maximum available 
video bandwidth is a bit more than 4 MHz, if we use 
the video-modulated rf carrier approach. It should 
have been no surprise to me when my TRS-80 dis- 
play was illegible unless I used the expanded (thirty- 
two character per line) display. The problem was 
compounded by snow (low signal to noise ratio) from 
the aging rf section. 

How to remedy this? Several approaches are 
possible: 

1. Slow down the scan rate. This method has two 
drawbacks in that it causes annoying flicker in the 
display, and requires major modifications to the TV 
and the video display-generating circuitry. 

2. Pre-process the video signal, emphasizing high 
frequencies. This approach was used by WSCGI. But 
you can compensate for only so much high frequency 
roll-off. The match between compensation and i-f 

+ l . 3 V  
DOT PULSES 1 3 0  nSEC WIDE 

w n l r c  

r 0  3 V  L 

o v  U 
J 
u - - IJ- :::: 

b 
6 3  5 ,aSEC 
ONE L I N E  

1 6 . 6  mSEC r ONE FRAME -I 
fig. 2. Typical video text display format. The actual pic- 
ture is about 1.0 volt peak-to-peak with sync pulses 0.2 
to 0.3 volt below black. The whole signal is usually pos- 
itive. as shown. (Levels measured across 75 ohms.) 

roll-off must be exact. 
simplest approach - - 

3. Bypass the problem by skipping the rf and i-f sec- The first method uses the existing video amplifier 
tions of the TV set. This is my approach; it is the sim- and bypasses the rf and i-f stages. In my set, the de- 
piest, the effective, and ~ ~ ~ ~ ~ ~ ~ ~ l l ~  the 

tector output (TP-1) was brought Out to a test point 
est, since you can use a TV with a defunct tuner. 

on top of the chassis. I determined that, since the 
Let's consider the modification of a typical tube- 

type TV set for use as a wideband video display. Fig 
1 shows the pertinent parts of the video amplifier 
stage. (The circuit is from my Setchell-Carlson set3). 
Note that the cathode of the picture tube is driven. 
Fig. 2 shows the typical video signal level available 
from the computer, demodulator, or other source. 
Our problem is to match the two devices. 

typical detector level is a couple of volts peak-to- 
peak, the new video source could just be hooked in 
parallel here. 

Fig. 3 shows the circuit. The signal comes from 
the computer, VCR, or other source, via the coax. 
Some 50 or 75-ohm cable is all right as long as it's not 
more than a few feet long. I used RG-174, which is a 
nice size - not too stiff. A blocking capacitor is 
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needed since the 2200-ohm grid leak would other- 
wise be shorted by the 75-ohm video source. This 
capacitor must pass frequencies as low as the verti- 
cal sync pulses at 60 Hz. For 50- or 75-ohm systems 
this means Xc = 50 ohms (maximum), so C = 1/(2 
x pi x 60 x 50) = 53 mic~ofarads (minimum). Note 
the polarity of the capacitor: the grid is negative. Be 
cautioned: This circuit will not work on a transforrn- 
erless TV with a hot chassis unless an ac isolation 
transformer is installed, because there is no place to 
safely install the shield side of the video cable! 

I installed this circuit (cost was less than $3.00 for 
cable, connectors, and capacitor) in my TV set, and 
was using my new computer in a day or so. I used it 
that way for about a year before I had time to try to 
improve the performance. There was still consider- 
able blurring of pixels, the brightness and contrast 
needed continuous adjustment as the set warmed 
up, and the contrast was a bit low. 

second approach 
A note in Byte magazine suggested the s o l u t i ~ n . ~  

A new video amplifier improves the high-frequency 
response, and provides the needed gain to get the 
desired contrast. Unfortunately, the circuit in the 
magazine had some drawbacks, and I finally came up 
with my own. The circuit in fig. 4 has the following 
properties: no separate power supply needed; ade- 
quate gain; sufficient bandwidth to give well-formed 
characters at 80 per line; linear enough to use for a 
video-tape or ATV monitor; uses the existing bright- 
ness control circuit; no exotic devices required. (Any 
modern PNP and NPN transistor should work fine.) 

circuit description 
The video cable is terminated in a resistive pad, 

VIDEO 
- -- 

RG-174 
SIGNAL 
SOURCE 

ADDITION 

TV  CHASSIS 
SEE TEXT  FOR CAUTION 

EXISTING 
CIRCUIT SOUND 

0 
L 6  L 7  

TO GRID 

7 1 OF 6E.8 

d.7 

fig. 3. Direct connection of external video signal to TV 
set in fig. 1. 

R1-R3, which also serves as part of the bias circuit 
for Q1. C1 passes the signal to the video amplifier 
(for the benefit of the sync circuitry only). Q1 oper- 
ates as a linear common-emitter amplifier. The gain is 
about 5 at low frequencies. The emitter bypass (C2) 
boosts the gain above 5 MHz and compensates for 
the transistor's reduced beta. It is important to oper- 
ate all the transistors in the linear region. Saturation 
of any transistor (clipping) will load the base with 
charge, requiring time to discharge, resulting in slow 
switching or reduced bandwidth. 

02 acts as an inverter and level shifter. The gain is 
about 0.7. The level shifting is necessary since dc 
coupling is used to get wide bandwidth, and the gain 
need not be high since we have one more stage to 
go. 0 3  is another common-emitter amplifier, with a 
gain of 3 at the collector. The signal has now been in- 
verted three times, so it is inverted overall. The white 
peaks of the video input are negative peaks at the 
output (cathode) which drive off many more elec- 
trons and make a white spot on the screen. 

The cathode of the picture tube is a low current 
point, so we can use a relatively small capacitor to 
couple the signal to it (C3). We also need dc here, 
but the value ( + 80 volts) is a bit high for the transis- 
tors, so I derived it from the existing bias circuit via a 
filter (R11-12 and C4). The filter removes the video 
information from the old amplifier, but passes the dc 
cathode current. 

The overall gain is about - 15, so a 1-volt peak-to- 
peak input yields about 15-volts peak-to-peak out- 
put. This means the power supply must provide con- 
siderably more than 20 volts. By trial and error, drop- 
ping resistors (R13-14) were found which gave an 
acceptable picture without overheating the transis- 
tors. (It is difficult to calculate the value, since the 
current drain of the amplifier varies with Vcc and the 
nature of the video signal.) C5 filters the resulting 40 
volts or so and keeps it relatively constant during 
each frame. This unregulated supply is the least sat- 
isfactory aspect of the circuit, but the heat from the 
dropping resistors is hardly noticed in a tube-type 
set. 

construction 
This amplifier can be built in a breadboard format, 

since parts placement is not critical. I used a simple 
printed circuit board (cover the foil with masking 
tape and remove some with a knife, leaving large 
islands where the components are to be attached). 
The board was installed in the back of the set below 
the base of the picture tube. I just cut the yellow 
cathode lead in the middle (point A in fig. 1) and 
attached the two ends to the board. This is probably 
the only semi-critical item - it wouldn't do to go to 
all that trouble to get a sharp video signal and then 
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run it through a long inductive lead. But 6 to 8 inches 
doesn't seem to hurt. Caution: This circuit will not 
work on a transformerless TV with a hot chassis un- 
less an ac isolation transformer is installed, because 
there is no place to safely install the shield side of the 
video cable! 

R I 3  
4 7 0 0  

2 W  

adjustment 

R14 
4 7 0 0  
2W 

+ I 4 0  0 5 %"A 

There are no adjustments in the new video ampli- 
fier. However, we can improve performance a bit by 
adjusting the TV set. So far, only the video charac- 
teristics associated with the horizontal sweep have 
been discussed. Another problem with TV is that the 
scan is not necessarily linear. That is, the picture may 
be bunched up at one side or the top or bottom of 
the screen, and spread out elsewhere. This would be 
intolerable in a color set, but is common in old black 
and white sets. There should be a pair of pots for 
adjusting top and bottom vertical linearity, and there 
are two tabs mounted on the yoke which can be ro- 
tated independently to position the picture properly. 
It should be possible to find a combination in which 
the part of the picture you want to use the most is 
conveniently displayed. 

Finally, you may find that the focus is not uniform 

t 4 3 V  4 T  4 0 m A  
* 

C 5  - 

I have been using the circuit in fig. 4 with the 
TRS-80, and more recently with a homebrew S-100 
system using an eighty-column display, for about a 
year now. It sure is nice to not have a lot of short, 
left-over lines on RTTY - you can see most of the 
last transmission all at once with the eighty-column 
display. The large screen is easy on the eyes, al- 
though the contrast is a bit low if the room is sunlit. 
And word-processing is handy, too; this article was 
written on the big screen. A test with a Panasonic 
portable VCR and camera showed an excellent pic- 
ture of the shack. (Everything perfect except the 
color! 

An old TV set can be given a new lease on life as a 
modern video monitor for the shack at relatively low 
cost. The effort required will depend on the band- 
width needed for your application. I hope the princi- 
ples presented here will save you a good deal of time 
and frustration as you attack that tube. This project 
is worthwhile for any experimenter on the more mod- 
ern modes, such as RTTY, slow or fast-scan TV, or 
computer communications. 

references 

IOOpF R 4  R 6  R 7 R 9  1 5 0 .  1 5 0 0  1 0 0 0  3 3 0  I 5 0 0  

1. D.J. Brown, W9CGI. "CRT Character Enchancer." ham radio, August. 

R I R 2  
COMPOSITE 2 2  18 

over the screen. The focus control and those posi- 1982, page 66. 
2. Timothy Loof, "Use Your Television Set as a Video Monitor," Byte, Feb- 

tioning tabs may interact, and it should be possible to ruarv. 1979. ~ a a e  46. 

C3 0 
b 

. - 
get a reasonably crisp picture Over the most impor- 3. schematics for older TV sets can be obtained from your local TV-repair 
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RTTY display, the right side is less important than 
the left, for instance.) ham radio 
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lead is cut at point A,  and the amplifier is inserted as indicated. Q1, Q3 are 2N2222A and Q2 is a 2N3905. 



Morse time synthesis 
This software routine 

lets your micro 
speak the time 
in Morse code 

Talking microcomputers are becoming common 
as more companies develop hardware modules for 
voice synthesis. Most are reasonably priced, starting 
from $100. If you want vocal feedback from your 
computer and need only a vocabulary limited to the 
decimal integers, you might consider a software al- 
ternative: voice synthesized telegraphy. 

The program described here synthesizes a 24-hour 
clock which provides an audible read-out in Morse 
code characters. The clock produces Morse charac- 
ters for the time in hours and minutes on demand, 
and automatically on the hour. It is especially useful 
to the blind or seeing-impaired. Even to those unfa- 
miliar with Morse code, the numerals are easy to 
learn. 

This program was conceived on a single-board 
computer based on the 1802 microprocessor, run- 
ning at a frequency of 1.7897725 MHz. The program 

depends upon only a few hardware features: 256 
bytes of RAM, a speaker amplifier on the Q line, and 
a push-button switch on the EF4 external flag line. 
All the routines in the program are straightforward, 
and they can be easily translated into machine code 
for other microprocessors. 

1 the program 
I 

The main program begins by initializing registers to 
point to subroutines, locations for binary time, BCD 
time, and a table of Morse code patterns. The pro- 
gram then enters the time loop (fig. 1). This loop iter- 
ates until sixty seconds elapse, at which time binary 
minutes are incremented. During each iteration, the 
program checks to see whether the time has been re- 
quested by testing external flag EF4, and it checks to 
see whether sixty minutes have elapsed. In either 
case program control passes to register R3 for the 
out subroutine. The time loop also checks for 
twenty-four hours, at which point the clock is reset 
to 00:oo. 

The out routine (fig. 2) is the main subroutine, and 
produces the Morse code characters. It first clears 
the old BCD time. Then, after getting binary hours, 
the program jumps via R4 to the BCD subroutine. On 
return, the program gets binary minutes and again 

By Lawrence G. Souder, N3SE. 4539 Mana- 
yunk Avenue, Philadelphia, Pennsylvania 19128 
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jumps to the BCD subroutine (fig. 3). Now that the 
program has the time in BCD, control passes to R5 
for the Code routine, which converts the BCD digits 
into Morse characters. On return, program control 
reverts to RO to resume the time loop. 

BCD is a fairly conventional binary-to-BCD sub- 
routine which converts by successively subtracting 
ten from the binary value. Every time it subtracts ten, 
it increments the BCD ten's value and retains the dif- 
ference as the new binary value. If the subtraction 
yields a negative difference, the previous binary 
value is stored as the BCD one's value. 

For each BCD digit the code subroutine (fig. 4) 
finds the bit pattern which corresponds to the appro- 
priate Morse code digit. It then takes this bit pattern 
and ring-shifts it right, into DF (the 1802's carry flag) 
five times. After each shift, the code subroutine tests 

- 

LOAO 
MINUTES 

4 
LOAO 

SECONDS 

DF. If DF is 0, a dot is fetched; if DF is 1, it returns a 
dash. For instance, for the numeral 2 ( .  . - - - ) the 
bit pattern fetched from the table will be XXX11100. 
(The higher-order three bits are not used.) The code 
routine will also generate a space between Morse 
digits. 

The routine which produces the tones is called 
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fig. 2. Flowchart of the out routine. 
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fig. 3. Flowchart of the BCD subroutine. 

I 

fig. 1. Flowchart of the time loop. 
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Program listing. 
Register Use 

0 Main program counter 
1 Not used 
2 Not used 
3 Pointer to OUT (0055) 
4 Pointer to BCD (0076) 
5 Pointer to CODE (00881 
6 Pointer to bit pattern for Morse digits. 
7 Pointer to DOTiDASH (0086) 
8 Scratch pad 
9 Pointer to Binary Hours (OODO) 
A Pointer to B~nary Minutes (00D1) 
B Pointer to BCD Time (starting with 10's hoursat 00D2 
C Counter for Minutes 
D Counter for Seconds 
E Morse character counter (low 0rder)iTemporary code storage (high order) 
F Pointer to top of table of bit patterns for Morse d~gits (starting at 00D6) 

Address Code Label Mnemonic  Operand Comment 

0000 F800 INIT LDI 00 Set high order of registers 
0002 83 PHI R 3 to 00. 
0003 84 PHI R4 - 

0004 85 PHI R5 - 
0005 66 PHI R6 - 

0006 87 PHI R7 - 
0007 B9 PHI R9 -. 

0008 €3 A PHI RA - 
0009 BB PHI RB -. 

00OA BF PHI RF - 
00OB F855 LDI 55 R3 points to OUT (0055). 
OOOD A3 P LO R3 - 
00OE F876 LDI 76 R4 points to BCD (0076). 
0010 A4 PLO R4 - 
001 1 F888 LDI 88 R5 points to CODE (0088) 
0013 A5 PLO R 5 - 

0014 F8B6 LDI B6 R7 points to DOTIDASH (0066). 
0016 A7 PLO R7 - 

0017 F8DO LDI DO R9 points to Binary Hours (OODOI. 
0019 A9 PLO R9 - 

001 A F8D1 LDI D l  RA points to Binary Minutes (00D1). 
001 C AA PLO R A - 
001 D F8D2 LDI D2 RB points to BCD Time (00D2). 
001 F A B PLO RB - 
0020 F8D6 LDI D6 RF points to Table of Morse 
0022 A F PLO R F digits. 
0023 F83C TIME LDI 3C Load minute count. . . 
0025 AC PLO RC in RC.0. 
0026 F86D SEC LDI 6D Load second count . . . 
0028 B D PHI RD in RD. 1. 
0029 2 D DECSEC DEC RD Decrement second count. 
002A 3F32 B N4 GETSEC ' Anyone want the time? 
002C 3720 84 
002E F 855 LDI 55 If yes, set OUT sub pointer 
0030 A3 PLO R3 R3 to 0055 and . . . 
003 1 D3 SEP R3 gosub OUT. 
0032 9D GETSEC GHI RD Get second count. 
0033 3A29 BNZ DECSEC If # 0, go to DECSEC again. 
0035 2C DECMIN DEC R C Decrement minute count. 
0036 8C G LO R C Get minute count. 
0037 3A26 BNZ SEC If # 0, go to SEC again. 

1 0039 0 A LDN R A Get binary minutes. 
003A FCOl AD1 0 1 Increment binary minutes. 
003C 5A STR R A Store new binary minutes. 
003D FF3C SMI 3C Have 60 minutes elapsed yet? 
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Address Code Label Mnemonic  Operand Comment 

3A23 
F800 
5A 
09 
FCOl 
59 
FF18 
3A4F 
C4 
59 
5A 
F855 
A3 
D3 
3023 
F800 
58 
1 B 
58 
1 B 
58 
1 B 
58 
F8D2 
A B 
F876 
A4 
09 
0 4  
F876 
A4 
0 A 
D4 
F8D2 
A B 
F888 
A5 
D5 
F8D2 
A B 
DO 
A8 
FFOA 
3883 
A8 
0 B 
FCOl 
58 
88 
3077 
1 B 
88 
58 
1 B 
0 3  
F830 
88 
28 
98 
3A8B 
88 

GONG 

OUT 

BCD 
SUB10 

CODE 

DECDEL 

BNZ 
LDI 
STR 
LDN 
AD1 
STR 
SMI 
BNZ 
NOP 
STR 
STR 
LDI 
PLO 
SEP 
BR 
LDI 
STR 
INC 
STR 
INC 
STR 
INC 
STR 
LDI 
PLO 
LDI 
PLO 
LDN 
SEP 
LDI 
PLO 
LDN 
SEP 
LDI 
PLO 
LDI 
PLO 
SEP 
LDI 
PLO 
SEP 
PLO 
SMI 
BNF 
PLO 
LDN 
AD1 
STR 
GLO 
B R 
INC 
GLO 
STR 
INC 
SEP 
LDI 
PHI 
DEC 
GHI 
BNZ 
GLO 

TlME 
00 
R A 
R9 
0 1 
R9 
18 
GONG 

R9 
R A 
55 
R3 
R3 
TlME 
00 
RB 
RB 
RE 
RB 
RB 
RE 
RB 
D2 
RB 
76 
R4 
R9 
R4 
76 
R4 
RA 
R4 
D2 
RB 
88 
R5 
R5 
D2 
RB 
R 0 
R8 
0 A 
BCDl'S 
R8 
RB 
01 
R B 
R8 
SUB10 
RB 
R8 
RE 
RB 
R3 
30 
R8 
R8 
R8 
DECDEL 
RB 

If not, get another minute. 
If yes, clear binary minutes 

and.  . . 
increment b~nary hours. 
- 

Have 24 hours elapsed yet? 
If not, output hourly gong. 

If yes, reset time to 00:OO 

Set OUT sub pointer R3 
to 0055 and . . . 
gosub OUT. 

Back to TIME. 
Clear BCD 10's Hours. 

Clear BCD 1's Hours. 

Clear BCD 10's Minutes 

Clear BCD 1's Minutes. 

Restore BCD Time Pointer RE 
to 00D2. 

Restore BCD sub pointer R4 
to 0076. 

Get Binary Hours and . . . 
gosub BCD. 

Restore BCD sub pointer R4 
to 0076. 

Get Binary Minutes and . . . 
gosub BCD. 

Restore BCD Time pointer RE 
to 00D2. 

Restore CODE sub pointer R5 
to 0088. 

Gosub CODE. 
Restore BCD Time pointer RE 

to  00D2. 
Return to TIME. 
Put Binary in scratch pad R8.0 
Subtract lolo from binary. 
Use Binary as BCD 1's if result 

5 0 .  Otherwise store result . 
and increment BCD 10's. 

Get new Binary and try to 
subtract 10 again. 

Since Binary is less than 
10 store it as BCD 1's 

Return to OUT. 
Delay between Morse digits 

Decrement delay value 

Time up yet? 
Check to see if the last 
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Address Code Label Mnemonic  Operand Comment 

0090 FFD6 SMI D6 Morse dig~t has been output. 
0092 C6 LSNZ If it has, return to OUT. 
0093 03 SEP R 3 - 

0094 C4 NOP - 

0095 0 B LDN RE Get BCD value. 
0096 1 B INC R B - 
0097 FCD6 AD1 D6 Add offset. 
0099 A6 PLO R6 Put result in R6as Code pointer. 
009A F805 LDI 05 Put Morse character count in RE.0. 
009C AE PLO RE - 

009D 06 LDN R6 Get Morse pattern via R6. 
009E BE PHI RE Store it temporarily in RE.1. 
009 F 8E CHR G LO RE Have five Morse characters 
OOAO 3288 BZ CODE been output yet? 
OOA2 9E GHI RE If not, get code pattern 
00A3 2E DEC RE out of temporary storage in 
00A4 76 SHRC RE. 1 and shift character bit 
00A5 BE PHI RE into DF. 
00A6 33AD BDF DASH If bit = 1 load a dash. 
00A8 F819 DOT LDI 19 Otherwise load a dot. 
OOAA A8 PLO R8 
OOAB 3880 BNF EXIT 
OOAD F86B DASH LDI 6B 
OOAF A8 PLO R8 
OOBO F8B6 EXIT LDI B6 Restore DOT/DASH sub pointer R7 
0082 A7 PLO R7 to 0086 and . . . 
0083 D7 SEP R7 Gosub DOT/DASH. 
0084 309F BR CHR Back for another character. 
0086 F835 DTIDSH LDI 35 Load pitch value of tone. 
OOB8 78  SEO "ON" 
0089 FFOl DECPTl SMI 01 Decrement pitch value. 
OOBB 3AB9 BNZ DECPTl If "ON" time is not up, dec again. 
OOBD F835 LDI 35 If i t  is, load pitch value again. 
OOB F 7A RE0 "OFF" 
OOCO FFOl DECPT2 SMI 0 1 Decrement pitch value. 
OOC2 3AC0 BNZ DECPT2 If "OFF" time is not up, dec again. 
OOC4 28 DEC R8 
OOC5 88 GLO R8 Has the character been sent yet? 
OOC6 3AB6 BNZ DTIDSH If not, go back for more. 
OOC8 F80A SPACE LDI 0 A Load value for space between 
OOCA 88 PHI R8 characters in R8.1. 
OOCB 28 DECSP DEC R8 Decrement space value. 
OOCC 98 GHI R8 Is the space up yet? 
OOCD 3ACB BNZ DECSP If not, decrement it again. 
OOCF 05 SEP R 5 Return to CODE. 
OODO - BINHRS Binary Hours stored here. 
00Dl - BlNMlN Binary Minutes stored here. 
OOD2 - 10'sHR BCD 10's Hours stored here. 
0003 - l'sHR BCD 1's Hours stored here. 
00D4 - 10'sMN BCD 10's Minutes stored here. 
00D5 - l'sMN BCD 1's Minutes stored here. 
00D6 1 F DIGIT TABLE " 0  
00D7 1 E "1" 
00D8 1 C " 2  
00D9 18 " 3  
OODA 10 " 4  
OODB 00 "5" 
OODC 01 " 6  
OODD 03 "7" 
OODE 07 " 8  
OODF OF "9" 

I 
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IS still 
I.S.A -" 

American made RF Amplifiers and Watt / SWR Meters 
of exceptional value and performance. 

$ 

05 year warranty prompt U.S. service and assistance 

RF AMPLIFIERS WATT/ SWR M E T ~ R S  

2 METERS-ALL MODE 
B23 2W in=30W out $89.95 
(useable in: 100 mW-5W) 
BlOPJOW in=80W out $179.95 
(1W = 15W, 2W =30W) RX preamp 
B1016 10W in = 160W out $279.95 
(1W =35W, 2W =90W) RX preamp 
B3016 30W in = 160W out $239.95 
(useable in: 15-45W) RX preamp 
(low .= 100W) 

220 MHz ALL MODE 
C106 10W in =60W out $199.95 
(1W=15W, 2W =30W) RX preamp 
C1012 10W in = 120W out $289.95 
(2W =45W, 5W =90W) RX preamp 
C22 2W in =20W out $89.95 
(useable in: 200mW-5W) 

RC-1 AMPLIFIER 
REMOTE CONTROL $24.95 
Duplicates all switches, 18' cable 

peak or average reading 
direct SWR reading \ 

MP-1 (HF) 1.8-30 MHz 
FIP-2 (VHF) 50-200 MHz \ 

$119.95 

430450 MHz ALL MODE 
D24 2W ~n =40W out $199.95 
(1W =25W) 
Dl010  10W in=100W out 

(1W=25W,  2W = 50W) $319.95 

Available at local dealers throughout the world. 

P.O. Box 1393. Gilroy. CA 95020 (408) 847-1857 
COMMUNICATIONS EQUIPMENT,INC. H 154 



r HYE 1 
FOUR ( D,GITS 

YES 

B E E N  
- 

I S E N T ?  1 

G E T  BCD 

ADD 
O F F S E T  

USE 
RESULT 

AS CODE 
POINTER 

GET MORSE 
PATTERN 
V I A  CODE 
P O I N T E R  

YES 

S H I F T  
P A T T E R N  

I N T O  DF 

GDSUB 

fig. 4. Flowchart of the code routine. 

dotldash (fig. 5).  After the code routine fetches a 
dot or dash, this subroutine generates a tone of prop- 
er duration. ( A  dash is about three times longer than 
a dot.) The dotldash routine also generates a space 
after each character. This space is a period of silence 
about as long as a dot. 

operation and fine-tuning 
Before running the program, set the clock by en- 

tering the time. To do this, convert the hours and 
minutes values to hexadecimal. Then enter the hours 
at location OODO and the minutes at location 00D1. 
Now execute the program from location 0000. The 
program will give the time whenever the EF4 flag is 
activated, and automatically on the hour. 

Although the program should keep accurate time, 
you may have to adjust its speed if your microproces- 
sor's clock frequency is different. Do this by varying 
the value at location 0027. Also, you can tune the 
pitch of the tone by changing the values at locations 

PITCH 

0 " O N "  

P I T C H  

CHARACTER 

BETWEEN 
CHARACTERS 

R E T U R N  c', 
I fig. 5. Flowchart of the dotldash routine. I 
0087 and OOBE. You can alter the speed of the Morse 
characters by changing the values for dot, dash, and 
space at locations 00A9, OOAE, and 00C9. Finally, if 
you prefer a twelve-hour format, change the value at 
location 0049 to OC. 

summary 
The basic feature of this program is the routine 

which converts BCD digits into Morse code charac- 
ters, and in this case, the BCD digits represent time. 
However, the same routine with some modification 
could be used where the BCD digits represent some- 
thing else, like temperature, pressure, voltage, or re- 
sistance. You would need more elaborate hardware 
in these cases, since they involve A I D  conversion, 
but any measuring device could be made to talk with 
this method. 

ham radio 
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20,15 and 10 meters Wideband. Low SWR. No tuner needed 
Exclusive phased dual drive gives higher gain Exclusive coax- 

ial capacitors have lower losses, higher Q * Transmitter power is 
radiated not lost in the traps Full power low loss balun. Gives 
improved beam pattern 
TET Antenna Systems presents three full size trap multiband beams to meet every 
amateur need. 5 element. 4 element, and 3 element models all with the exclusive TET 
dual phased drive. This famous drive system originated with HB9CV and was perfected 
by JA3MP. When you buy TET dual drive you know you have the best. It has more gain 
-just like adding another parasitic element. And wide bandwidth so you can use your 
solid-state transceiver on both phone and CW without a tuner. 
Only the highest quality materials are used throughout. All aluminum tubing is 6061 -T6 
alloy. Stainless steel fasteners are provided for all electrical connections. Tubing is cut 
and predrilled to precision tolerances for easy one afternoon assembly. Light weight 
and low wind area designs permit use of simpler support structures. 
All models feature full 3 Kw PEP power handling, VSWR typical 1 .5 or less across all of 
20, 15 and, on 10  meters, from 28.0 to 29.2 MHz. Drive impedance is 50 ohms and 
maximum element length 27'. They accomodate masts from 1 ''2 to 2 "  diameter, with- 
stand winds to 100 mph and are furnished complete with a low loss balun that easily 
withstands full rated power. For gain and front-to-back ratio specifications write or call 
the factory. 

HB35T HB43SP HB33SP 

I 
Boom Length:. . . . . . . . 24' 7" . . . 19' 8" 

16' 9" 
3' 2" Send for free catalog describing these dual 

Turn Radius: . . . . . . . 18' 10". . . 5' drive beams, our VHF Swiss quads, roof- 
Wind Area ~f : . . . . . . 7.9 . . . 6.6 

132 
4.7 mount towers, elevation rotators and more. 

Wind load Ibs. (ID 8 0  mph: . 160.  . 102 
Boom Dia. : . . . . . . . . . . 2" 2" 1-518" BY MAIL: 
Weight. lbs. : . . . . . . . . . 50 38 27 
Price:. . . . . . . . . . . . . . . . . $349.95. . . . . . . . . . . . $239.95. . . . . . . . . . . . 5199.95 

+ shipping + shipplng + shipping I 
2775 Kurtz St., Suite 11 

San Diego, CA 921 10-3171 I TET ANTENNA SVSTEMS ., .,,. .; ,lg.,gg.g7, 
VBUlLD THIS SSB TRANSCEIVER FROM OUR MODULES 

OSC-1 U! NOT SUPPLIED 

BMO-1 A,., a 
BBY KITSB 

CwM.E 
EXPERIMENT - LEARN ELECTRONICS; BUILD AND DESIGN YOUR OWN AM, FM, CW, 
OR SSB RECEIVERS, TRANSMITTERS AND ETC. WITH OUR MINI-LINEAR CIRCUIT KITS 

All k~ts Come Complete W~th Etched and Dr~lled C~rcult Boards and All Parts Needed To Funct~on As Descr~bed 
AFA-1 AUDIO AMP. LM-~BO 1 - 2 ~ a n s 4  16OHM output $4.95 MBA-1 FREQ. MULT. runadoutpul&me~ Mull Ampl818er TOZMMHZ $5.95 
AFP-1 AUDIO PREAMP. Dual Aud~o Preamp - For Mike EIC $3.95 OSC-1 CRYSTAL OSC. ~ O O K H Z  - 20MUZNot Tuned $3.95 

BMD-1 BAL. MIX. LM 1496 M~xer - S B Modulator Tuned Oulpul $9.95 OSC-2 CRYSTAL OSC. Ow 18 200 MHZ Tuned Output $4.95 
DET-1 AM DET. Am Enwlope Delector ~ t m  AGC OUIPUI $3.95 OSC-3 VARIABLE FREQ OSC VaraclorTunedd55KHZ $5.95 
DET-2 FM DET. LM 3065 FM Dmclor (455 KHZ or 4 I 1 MHZI $ 7.95 OSC-4 VARIABLE FRFY OSC varaclor ~unea  4 I I MHZ $5.95 

DET-3 SSB DET. LM 1496SSB~lec lor  (N&S OSC 1 or OSC 4 )  $9.95 PSV-1 POWER SUPPLY LM 723Wllh Pass Tranststor 3ampsmax $7.95 

IFA-1 IF AMP. CA302830 DBGatn Omnonal AGC (455 KHZ or9 I I MHZ) $6.95 PLL-2 TONE DETECTOR LM567 I'LL Tone Dsleclor $5.95 

FLS-9 SSB FILTER 9 MHz12 I KHz BW with USE XAL tor osc 1 $49.95 RF/MIX-1 RF-AMPIMIXER CA 3023 - Tunea RF A M P I M ~  I 100 MHZ $7.95 

IFA-2 IF AMP. CA3028 30DB Gaon 1-IW MHZ Opt~onal AGC $6.95 RFIMIX-2 RF-AMPIMIXER 3N20-4 Tuned RF AMIMlzer t - 2 s  MHZ $7.95 
MANY OTHER MODULES AVAILABLE 

SEND $2.00 FOR FULL CATALOG 
WITH CIRCUIT DIAGRAMS AND 

ADD 'P SHIPPING & HANDLING 
TYPICAL RECEIVER AND 

TRANSMITTER HOOK-UPS 
MORNING DISTRIBUTING CO. 

P.O. BOX 717. HIALEAH. FLA. 33011 

COMPLETE SET OF MODULES TO BUILD A 
1-WATT SSBICW MONO-BAND TRANSCEIVER 

LESS CASE. CONTROLS. PWR SUPPLY 
(12 VDCI. SPK AND MIKE 
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I q  

I/hlong9s Electronics 
MAIL ORDERS: P.O. BOX 11 3 4 7  BIRMINGHAM. AL 35202 STREET ADDRESS: 3131 4TH AVENUE SOUTH BIRMINGHAM, AL 35233 
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IN ALABAMA CALL 1-800-292-8668 9 AM TIL 5:30 PM CST, MONDAY THRU FRIDAY 
More Deta~ls? CHECk OFF Page 129 r/ 148 April 1983 25 
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ICE 

MODEL NUMBE 
... ..... 1.77 ....... FB-160 
. .... 3.5 FB-75/80 . ....... 

6.7 .................... FB-40 ................... 

......... 4a.3 .................... r d - 6  .... 55.5 

FULL-BAND@ MONOBAND DIPOLES 
EXTREME BANDWIDTH WITHOUT COMPROMISE 

All Full-Band Antennas look alike, except for length. Pictured is the model FB-40 
which, when extended, measures 66'3" from tip to tip (including end insulators). 

?d and Approved B! 
Im Radio Magazine 

Resistors, ~apac l rors  or ;T Magazine (ARRL 
ver Robbing Netwo Install as Flat-Top, lnver 
zar Response Assul Sloper, Phased Array, et 
ximum Efficiency frc Shipped Complete, Reac 
:rOvolts to Full Lega Connect to Your 50n or 
ver-and Minimum Coaxial Feedline. 
!rice with Other Ser UPS or Postal Shipping 
31 Antennas for Use Continental United State 

~u tomat i c  Power S h ~ t c t u w ~ ~  my+. Use MC. Visa. Check or Mar,,, wu..-u. 

FACTORY DIRECT PRICES 

Prices include shipping in continental 
shipping and handling. CA residents 
specifications and prices for antennas for 

ted "V", 
C. 

j y  to 
72 n 

Paid in  
!S 
b a a ,  n r A a v  

Testc 
Ha 
CC 
QI 

I FT-ONE I 

Three selectivity positions for CW 
(two for FSK!) using optional filters 
73 mHz first IF 
0.3 uV sensitivity 
full break in 
Curtis 8044 keyer available as 
option 
front panel keyboard 
ten VFO's 
one year factory warranty 

Madison Price - $2300.00 
with RAM. FM. 4 F~lters 

7 
5 8 2  I [IH < 

AMATEUR li_Jl/s 
RADIO wLss18nqs  

DIRECTORY 
I THE BARGAIN AT $ 

.' ,t,p,,,,, 14" 
A n o  fril ls directory of over 
41 1,000 U.S. Radio Amateurs. 
8 % x l l ,  easy to read format. 
Completely updated. 

1 Also available for the 
lirst time ever- 
IAIIVI ,I t 3 ! 8 r  8 1 1 ,  t r r  ~ r w i t - c l  S c ~ l d  svr l  t f . ! l t  1 " )  

Geographical lndex 
by  St.ilc C ~ l y  ar id  Slrct21 No and Call 

Name lndex 
by Name and Call 

Orderlng lnformal~on 
Direclory-$14.95 
Geographical Index-$25.00 . Name Index-$25.00 
Add 53 00 Shlpplng lo  ail  orders 

DealerslClubr inquiries welcome 
Send your order-enclosing check or 
rnonev order In U S dollars lo  

~ukkmaster Publishing 
;il-lj IIII~III~I lltll K1i.111 

Tell 'em you saw it in HAM RADIO! 



a state-of-the-art 
Touchtone@ decoder 

Using Silicon Systems 
Inc.'s 

single-chip solution 

Silicon Systems Inc.'s DTMF (dual-tone, multiple 
frequency) decoder IC is revolutionizing the way 
Amateurs use TouchTones@. With this device, it's 
possible to  build a decoder with as few as three ICs, 
and the resulting circuit (see photo) is small, requires 
little power, and is very reliable. 

a brief history 
It wasn't too long ago that every DTMF decoder 

used and built by Amateurs was made with the 
NE567 phase-locked loop-tone decoder. A t  the time, 
that was the only way to  decode dual-tone audio into 
a useful digital signal; it required tedious adjustment 
of a potentiometer for every frequency and that ad- 
justment would rarely remain stable when tempera- 
ture varied. 

About five years ago, Mostek released a product 
that eliminated all the adjustments and made DTMF 
decoding relatively simple, but rather costly. In the 
Mostek system, the incoming audio signal is split into 
the two  components of DTMF (i.e., the high-fre- 
quency group and the low-frequency group). These 

T I M E  T - 0  0.CVI  0 -  CVZ TIME T = t c  

i - -  

7- v 2  x c  
0 1 0 ) - O f + c J  ,.- 

" I  -I-- vr 

t c  
: C I V I - v 2 l r c  

1 
v  l V 1 - V Z J  

R . - .  - 
1 ,  

I --. C .  - 
C f c  

fig. 1. The switched-capacitor principle allows a small 
capacitor to be used in place of a large resistor. This 
has allowed the manufacturer to put filters and decod- 
ing circuits on one silicon chip. 

two  components are then limited and squared before 
being applied to the Mostek DTMF decoder. Al- 
though the cost of the splitting filters is high, this re- 
mains a superior system to multiple 567s, as the 
dynamic range is tremendously improved and no 
adjustments are necessary. 

The next logical step in DTMF decoders was to  put 
the filters, limiters, and squarers on the same chip as 
the decoder. This was accomplished by Silicon Sys- 
tems Incorporated (SSI) with their SS1201, a single- 
chip solution that requires only two  small bypass ca- 
pacitors and a 3.58 MHz color-burst crystal. 

operation of the decoder 
The major problem was to incorporate rather large 

capacitors and resistors needed for the filters onto 
the silicon chip. The largest size capacitor that can be 
integrated onto a chip is about 100 pF, and even this 
size requires a large area. Large resistors are not 
realizable for the same reason. However, a small ca- 
pacitor can be made to perform, electrically, like a 
large resistor. 

Fig. 1 illustrates the principle of a switched capaci- 
tor to realize a large resistor. At time zero, the capaci- 
tor is connected to voltage V1 and the capacitor 
charges toward the value Q = C V I .  At some later 
time, t,, the capacitor is switched to voltage V2 and 
the value of the charge is Q = C V 2 .  The equations in 
the figure show the mathematics used to manipulate 
the values; the last equation is the most interesting: 
R = I /Cf , ,  in other words, a large resistor can be 
made (electrically) by just using a small capacitor and 
switching it between voltages at a very fast rate! 

This led to the development of the switched-ca- 
pacitor filtering used in the SS1201 DTMF decoder. 
(MOS transistors are used as the switches.) 

The block diagram of the entire decoder is shown 
in fig. 2. As in the multiple-chip Mostek system, the 
audio is first split into upper and lower bands, These 
signals are further filtered to  determine the two tones 
present. Next, the output-decoder circuitry converts 
this information to digital form, and produces BCD 
(binary-coded decimal), or optional 2-of-8 outputs. A 
3.579545 MHz color-burst crystal is used for the fre- 
quency references as well as for the switched-capac- 
itor filter networks. 

By Mark  Forbes, KCSC, 1000 Shenandoah 
Drive, Lafayene, Indiana 47905 
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fig. 3. Schematic diagram of the author's completed decoder circuit. The CMOS signals are all 12-volt levels. so a con- 
verter is needed if the decoder must drive TTL. 

the complete circuit 
To make the SS1201 easier to interface to remote- 

control and repeater circuits, I have added two IC 
and four LEDs in this DTMF decoder design. The 
schematic diagram is shown in fig. 3. Audio input is 
coupled to the SS1201 through a 0.1 pF disk capaci- 
tor. The BCD output of the decoder is further decoded 
into individual "tone-pad" digits by an MC14514B 4- 
to-16 line demultiplexer. 

One useful signal available from the decoder is the 
DV (data valid) signal. This signal goes high when 
the output data is in a predefined window of time, 
and is useful in determining when to sample the out- 
puts of the MC14514 (although these outputs are 
latched, so the last data remains on the outputs until 
new data is presented). 

As a convenience, LEDs that show the binary value 
of the decoded output, are included (note: the values 
for +, 0, and # are 11, 10, and 12, respectively). A 
CMOS 4049 inverting buffer is used to drive the LEDs 
and remove the load from the SS1201. 

All the ICs in the project are powered from 12 Vdc. 
A note of caution here - the SS1201 requires 12 
volts and not 13.8 volts as found on many power 
supplies. A small IC voltage regulator will provide the 
proper 12 volts if you don't have such a power supply 
(an LM340-12 is one such regulator). If the outputs 
are to be interfaced to Svolt logic such as TTL, a 

The DTMF decoder circuit 

voltage converter circuit such as that shown in fig. 4 
can be employed. 

Construction of the circuit is very simple, using the 
printed circuit artwork provided in fig. 5. All that is 
necessary is to solder the ICs and apply 12 volts. 
Sockets are recommended to keep the heat of sol- 
dering off the ICs and to facilitate replacement 
should any of the components fail. 

applications 
The applications of a DTMF decoder seem almost 

limitless, especially when no adjustments are neces- 
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sary. The most obvious application is in repeater con- 
trol. This circuit is highly reliable and not subject to 
degradation by temperature or variation of signal 
levels. These features, coupled with the compact 
size of this circuit, make it perfect for use in re- 
peaters. 

A reliable circuit like this one also opens the door 
to an underexplored facet of Amateur radio: remote 
control. Remote control of more than just repeaters 
is allowed by the FCC. In fact, almost anything can 
be remotely controlled via Amateur radio. Types of 
applications include remote HF stations, models, or 
even your house lights. 

Another good use of the DTMF decoder is in auto- 
patch circuits. Most autopatches couple the DTMF 
tones directly to the telephone line from the receiver. 

12 VOLT TO 5 VOLT INTERFACE 

C 0 4 0 5 0  

F N  +,- USE T H E  4 0 5 0  FOR EACH 
MCI4514 I 2  VOLT SIGNAL TO BE 

CONVERTED TO 5V  

COMPLETE PIN OUT OF 
4 0 5 0  IS BELOW 
N C . NO CONNECTION 

N C 
N C 

VOD GND 

fig. 4. A CMOS to l T L  signal-level converter. 

fig. 5. Printed-circuit board artwork 

table 1. Parts and Prices List. 

part description source price 

IC 1 SS1201 DTMF decoder SAI  Marketing* 60.00 

IC 2 4049 inverter Digikey 0.47 
IC 3 MC14514 145148) Digikey 1.99 

LED 1-4 Light Emitting Diodes Radio Shack 4 f o r  1.58 

C 1 0.1 uF disk capacitor Radio Shack 2 f o r  0.49 

C 2.3 0.01 uF disk capacitor Radio Shack 2 for 0.39 

R 1 10 Megohm resistor Radio Shack 2 for 0.19 
X 1 3.579545 MHz crystal Radio Shack 1.99 

PCB printed circuit board Author 8.50 
Total Cost 67.10 

Total w/PCB 75.60 

Note: Complete parts kits are available from the author for $75.60 
plus $1.00 shipping. Or, the ICs andlor PCB may be pur- 
chased individually at the listed price plus $1 .OO shipping. 

'The address of SAl Marketing is: SAl Marketing. Attn. Jim Tay- 
lor, 5610 Crawfordsville Road. Indianapolis. Indiana 46224. 

This results in two things: the user needing to adjust 
his TouchTone pad to tight telephone company 
specifications, and frequently misdialed numbers. By 
decoding the signal first, then re-encoding with a 
DTMF generator chip, the telephone line will always 
have a perfect and precise tone for dialing. And, with 
the wide dynamic range of the SS1201, adjustment of 
the user's tone pad is almost never necessary. An 
additional problem can also be solved: in areas where 
DTMF dialing is not yet available, a pulse dialer chip in 
conjunction with the SS1201 can provide autopatch 
functions. 

conclusion 
The parts list in table 1 gives the price and availa- 

bility of each of the parts at the time of writing. Addi- 
tionally, I have complete parts kits available for the 
prices shown, so there should be no trouble in find- 
ing all the necessary parts. 

The SS1201 is, in my opinion, the best DTMF de- 
coder introduced to date. The Amateur press seems 
to be behind in the DTMF decoder field. In fact, one 
book on repeaters published in 1980 still showed 567 
circuits for decoding DTMF. The switched capacitor 
has revolutionized the DTMF scene, and will soon 
find its way into other areas. 
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digital logic," E l e c t r o n i c s  M a g a z i n e ,  February 15. 1979, McGraw-Hill, Inc. 

Silicon Systems Incorporated, "Monolithic Dual-Tone Multi-frequency Re- 
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POWER TRANSFORMERS 
1 15 #I -1,000 CT @ 220 Ma 4 x 5 ~ 6  

#2-5.1 @ 2 A Energy Labs 7-200 pf, 
#3-5.1 @ 4 A 7.5 KV. inch sha f t .  

1 1 5 # I  -840 CT @ 230 Ma 3" diam., extends 
#2-620 CT @ 25 Ma 54" behind panel.  
#3-5 @ 2 A Equ iva len t  t o  Jennings 
#4-6.3 @ 5.5 A CHVI. (Product ion 
#5-6.3 @ 5 A q u a n t i t i e s  i n  s tock)  
#6-6.3 @ 5 A 

Squ i r re l -cage  b lower,  115 V ,  
50/60 Hz, 3150 RPM, w i t h  4 MFD 

50 $69.00 capac i to r .  Eastern A i r  Devices. 
10" diam x 5" $39.95 

155 ohms, 2,000 V ins. 
(Product i o n  q u a n t i t i e s  i n  s tock)  Daven f i x e d  a t t e n u a t o r ,  6db, 

w i t h  t ype  N connectors,  50 ohms 
i n  and out .  1 x l x 3 t  $5.95 

choke, 18 KV i n s u l a t i o n .  
2 H @ 1.6 A, 15 KV i n s u l a t i o n  6 x 7 ~ 1 0  

(Product i o n  q u a n t i t i e s  i n  s tock)  

e repeat  c o i  l , 

J . S .  BETTS COMPANY 
P. 0 .  BOX 426 - Phone: (404) 964-3764 

FAIRBURN, GEORGIA 30213 

FILAMENT TRANSFORMERS 
PRI V, SEC V. - S lZE - - W PRlCE 

117 5 @ 9.75 A 29 Kv Ins. 6 x 5 ~ 8  l o  $29.95 
I15  6.6 @ 25 A 4 x 5 ~ 6  I 5  $19.95 
115 6 . 6 @ 1 8 A  4 x 5 ~ 6  12 $1 3.95 
115 6 . 6 @ 1 0 A  3 x 4 ~ 6  8 $ 9.95 
230 6 . 3 @  30 A 4x 4x 6 I 0  $15.95 - 

PLATE TRANSFORMERS 
I 2 0  l S l O 0 3 8 2 M a  4 4 x 4 4 ~ 8  I 5  $39.00 
208 3 phase w i t h  taps t o  l l ~ x l l ~ x l 3  100 $175.00 

a l l o w  sec. t o  be v a r i e d  
from 5900 t o  7700 VDC 
@ 600 Ma ou t  o f  r e c t .  

I I 5  # I  -600 CT @ 450 Ma 5 x 4 4 ~ 8  12 $19.95 
#2-580 CT @ 220 Ma 

208/ 5700 @ 1.2 A g+x9+x I 3 75 $175.00 
230/ 
240 

215/ 4 ,000/4,450@26KVA 3 8 x 1 6 ~ 2 4  845 $575.00 
230/ 
245 

1 15 690 @ 450 Ma 4 x 5 ~ 6  12 $ 9 . 9 5  
(Product ion q u a n t i t i e s  i n  s tock)  

11 5/ 803 @ 735 Ma. Hypers i l 6 x 5 ~ 6 4  17 $59.00 
230 core. (Use two o f  

these f o r  a cool  KW) 

I 
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CAPAC ITORS 
WV - S lZE PRICE 

4 25,000 7 x 1 4 ~ 2 6  I $175.00 
45 I500 4 x 5 ~ 7  5 $ 29.00 
10 2000 4 x 4 ~ 4  3 $ 19.95 
I 0  660AC 2 x 3 ~ 4  1 $ 6.95 

(2000 DC) 
45 330AC 2 x 3 4 ~ 7  2 $ 5.95 

(1000 DC) 
4 4000 4 x 4 ~ 1 1  6 $29 .95  
2 10,000 13$xbx174 40 $ 29.00 

Aerovox 
.026 32,000 GE 1 6 x 7 ~ 2 0  40 $ 49.00 

.01 1200 V mica $1.95 

.01 2500 V mica $2.95 
50 p f  I 5  KV o r  40 p f  15 KV 

ceramic, Centra lab type  857 $2.95 
' 

VARIABLE VACUUM CAPACITORS 
Jennings UCSL-1000, 3 KV, 3" diam, 

extends 7" behind panel $1 39.00 
Jenn ings UCSXF-1000, 10 KV, 

5" diam, 9'' l ong  $375.00 
Jennings UCSXF-1200, 10 KV, 

5" diam, 9" long  $375 .OO 



remote control hf operation 

Apple I I and Collins KWM-380 
talk to each other 
via the telephone 

KWM-300  4-817 TO APPLE II PLUS 
(FREO 2 - O F - 8  (GAME PORT) 
CONTI CODE CONV ------ 

I / O  CARD 
A 

RCV AUD 1 )  " 
0 - 8 1 7  

XMT AUD 

1 .  115 VAC 
P T T  @ - B I T  

V P 
LCL T T  PA0 

PRI PWR 
RELAY 

REMOTE CONTROL 
INTERFACE 

I I 
ANSWER UNIT FY RADIO 

(OPT) (OPT1 

LINES 

fig. 1. High-frequency remote-control system block 
diagram. 

You can have remote high-frequency radio opera- 
tion from a TouchToneTM telephone. In this article I 
explain this design, including the interface used to 
control the radio and computer; the interface plugs 
into the radio and computer without modification to 
either. A remote operator can thereby use a tele- 
phone to turn on and off primary power; use a pri- 
vate access code; tune the radio to any discrete fre- 
quency or scan up and down; transmit; and have 
optional fm radio capability. The interface has a safe- 
ty shutdown feature in case the power or telephone 
is interrupted. 

The remote system is illustrated by the block dia- 
gram in fig. l .  The center of the system is the inter- 
face control, which includes a phone patch, a dual 
tone multi-frequency (DTMF) decoder, audio amplifi- 
ers, and control logic. I use a Rockwell-Collins 
KWM-380 transceiver with the control interface op- 
tion, and an Apple II Plus microcomputer with an 
eight-bit input/output card. A regulai phone-answer- 
ing unit detects the telephone ring. A ring-detection 
circuit could be incorporated into the interface con- 
trol, but I prefer having a tape recorder tied to the 
system for logging. A twelve-button TouchToneTM 
keypad provides local control. A primary power 
relay, that includes transient protection, turns on the 
KWM-380 and the Apple. The phone-answering unit 
and interface control remain on at all times. An inter- 
face device that connects between the Apple's game 
port and the KWM-380's frequency-control interface 
connector provides frequency control. An optional 
fm audio-decoder is also included to provide addi- 
tional system control and operation from a VHFIUHF 
fm radio. 

By Dick Sander, K5QY, 110 Starlite Drive, 
Plano, Texas 75074 
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REMOTE 

-- 

7ll2L S T 8  

fig. 2. Apple II to KWM-380 interface schematic. It converts a four-bit binary code to a 2-of-8 code with a strobe to load the 
data into the radio. 

4 

The frequency-control circuitry is in a case that 
contains the KWM-380's sixteen-button keypad. The 
case also contains a switch that selects + 5 volt 
power from either the radio or the Apple. There are 
two reasons for interfacing the frequency control 
separately: the first is that this portion can be a sep- 
arate project; and the second is that fewer parts are 
required to build an interface compared to an 110 
card to insert into one of the Apple's card slots. The 
purpose of the interface device is to convert the four 
binary-outputs and strobe available from the Apple's 
game port to an eight-bit two-of-eight code required 
by the KWM-380 (see fig. 2 for the schematic dia- 
gram of the frequency interface). The output of each 
74259 decoder is tied directly with the sixteen-button 
k e y ~ a d  to allow frequency input to the radio while 
the Apple is running. The negative strobe of the 
Apple triggers a 74121 one-shot and clocks the data I 

into the radio. If only frequency control from the I 

Apple II is going to be used, lines 2000 through 2650 
of the program listing form a routine for operating 
only frequency control for the KWM-380; delete lines 
2030 through 2070 and replace them with a GET F 
statement from the keyboard. 

The remote control interface is the heart of the 
system; fig. 3 is its functional block diagram and fig. 
4 is its schematic. The phone-answering unit has an 1 
earplug that I use to connect the telephone audio to 
the interface control. After the unit hooks onto the 
telephone line and sends its outgoing message, it 

fig. 3. High-frequency remote-control functional block 
diagram. Each relay function is shown as a dotted line 
box. 
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P / O  JI ( 5  

RESET 
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2 Z ~ F  5 0 ,  - F M  AUOIO 
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FROM OUTPUT OF 

d P P i E  I / O  C A R 0  O U T  
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R E C E l Y E R  AUDiO 
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m0 

fig. 4. The interface-control schematic diagram. Note that the AGC amplifier and optional f m  audio decoder schematic are 
shown separately. 
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TRANSMITTER AUDIO } , 6 0 0  O W 1  
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(fig. 4 cont'd) 
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fig. 5. AGC amplifier schematic diagram. This circuit 
maintains a constant audio level to the phone patch. 

allows twenty seconds for an incoming message. 
During this time you must access the system. The in- 
coming audio is tied through the normally closed 
contacts of relay KIB directly to U5, a 741 opera- 
tional-amplifier. U2 is an SSI 201 DTMF CMOS re- 
ceiver that decodes the incoming audio tones, and 
U3, a CMOS-to-TTL buffer that passes the data to 
the eight-bit TTL input of the Apple's I10 card. If the 
proper access code is present, the output of the 
Apple pulls in relay K1 and connects the telephone 
line to the phone patch. The answering unit will drop 
off by now. 

The phone patch contains a transformer-type hy- 
brid with a balancing network. The hybrid transform- 
ers that I used were surplus, and no part number is 
available; the builder must decide upon his own 
transformers. I'm using a 1-kilohm pot for null adjust- 
ment. Some situations may require some series 
capacitance to null out the telephone line induc- 
tance; the system will not work without proper bal- 
ance. The DTMF decoder requires at least a 12-dB 
signal-to-noise ratio, which is why a null is important. 
An AGC amplifier is needed to maintain a constant 
level to the hybrid. If you were to measure the output 
of your receiver, you would find the audio level varies 
by as much as 20 dB. Fig. 5 is the schematic diagram 
of the AGC amplifier I'm using. It uses an SL1626 
voice-operated gain adjusting device (VOGAD) that 
drives a simple 2N2222 transistor amplifier. The out- 
put is extremely constant and maintains proper audio 
level. Because the VOGAD operates at low levels, re- 
sisting dividers are used to reduce the input to the 
proper levels. The AGC amplifier controls only out- 
going audio, which includes the hf received, the 
beeps, and possibly a voice synthesizer. Throughout 
the program, beeps from the Apple's speaker tell the 
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operator where he is during operation. For connect- 
ing audio to the system, I couple to the Apple using a 
0.47yF capacitor wrapped between the audio high 
side of the speaker connector and the interface. For 
audio low, I connect the grounds together. In the 
Apple, the speaker is dc-coupled to + 5 volts, so be 
careful when connecting to the Apple's speaker con- 
nector (refer to the Apple I1 reference manual). 
Incoming audio (tones and voice) from the phone 
line via the hybrid, the local TT keypad, and optional 
fm control go to U5, the audio mixer. The output of 
U5 goes to the DTMF decoder and to the KWM-380 
transmit audio. 

The control-logic portion of the interface control 
consists mainly of a timer, a latch, and four control 
relays. Timer U4, a 555, stays on for one and one-half 
minutes. It is reset from the data valid (DV) output of 
U2. If there isn't any key activity before timeout, 
relays K1 (phone line) and K2 (transmitlreceive) drop 
off. Latch U1, a 4001 quad NOR gate, enables relay 
K4 (primary power) and turns on the radio and 
Apple. A shut-off command from data-out 5 causes 
relay K4 to drop out when U4 times out, and the 
radio and the Apple will turn off. Relay K3 mutes the 
high-frequency-received audio when a command 
from data-out 4 appears. Muting is used when you 
wish to hear only the beep or voice synthesizer (if 
used). Relay K2 is the transmit key relay; it sends a 
ground to the KWM-380's keyline and maintains a 
600-ohm load across the input side of the hybrid dur- 
ing transmit. Table 1 gives a detailed description of 
each data line and its address (110 card in slot 4) from 
BASIC. 

Fig. 6 is the schematic for the primary power- 
relay. It contains varistor transient suppressors and 

1 

VRl 

N N 
l l5VAC 

FL I our 

ON0 

(OPT1 

H H 

FAST BLOW 

V O  7) K l  

S I  SPOT 15A 
K1 SPST. CONTdCTS 
112VI 154 .  2 4 0  VAC 
VRI -VRJ  ZINC OXIDE VARISTOR G E  VI3OLAlOA 
F L I  RF I  FILTER 1 1 5 / 2 4 0 V .  1041 CORCOM lOBl 
(OPT) 

fig. 6. Primary power-relay schematic diagram. This 
relay box includes additional transient protection (op- 
tional). Switch S1 bypasses the relay if remote switch- 
ing is not desired. 



table 1. This table lists the I10 data lines used t o  interface the KWM-380 and 
Apple II and gives a description and address from BASIC of each. 

computer 
data address (slot 4) 
line description from BASIC 

input: Parallel eight-bit binary input, PEEK (50176) 
D0- MSB is data valid (DV) 
D7 

output 
out 7 Pulls in transmitlreceive relay K2 POKE 49359.1 on 

POKE 49351,O off 
out 6 Pulls in telephone relay Kt POKE 49358.1 on 

POKE 49350,O off 
out 5 Sets input bit to latch U1C POKE49347.0 on 

and U l  D to turn off primary POKE 49355,l off 
power relay K4 

out 4 Pulls in high-frequency receiver mute relay K3 POKE 49356.1 on 
POKE 49348,O off 

out 3 Resets the fm decoder POKE 49349.0 
out 2- Future control to be used to 
out 0 change the KWM-380 mode, between 

USB, LSB, and CW 

game 
port: 
AN0 POKE 49241,O on 

POKE 49240.0 off 
AN1 Parallel four-bit binary POKE 49243,O on 

code to the two-of-eight POKE 49242,O off 
AN2 code converter to drive POKE 49245,O on 

the KWM-380 POKE 49244,O off 
AN3 POKE 49247.0 on 

POKE49246,O off 
STROBE Clocks data into the KWM-380 PEEK (-16320) 

an EM1 filter. These aren't necessary, but I had them 
in my junk box, so I used them. Power is switched on 
when K4 supplies + 12 volts to relay K1, located in 
the primary power-relay box. When the system is on 
and I'm away from home, I feel secure knowing there 
is some protection. Not shown is a 115-Vac antenna 
change-over relay that grounds the input to the re- 
ceiver when power is off; when power is on, the 
antenna is ungrounded. The power supply uses 7812 
and 7805 voltage regulators. The entire interface 
control operates from + 12 volts and + 5 volts. Fig. 7 
is the diagram of the interconnection between the in- 
terface control and the Apple's eight-bit I10 card. An 
optional goodie is the fm audio-decoder, whose 
schematic is shown in fig. 8. It allows direct access 
to the computer through the DTMF decoder via fm 
radio. This is used in case you want to operate re- 
motely from VHF or UHF. The tone decoders are 
567s and can be adjusted to detect any dual tone; I'm 
using tones from my keypad. It is activated by hold- 
ing the proper key for eight, seconds; both the tele- 
phone and fm radio operate the system, or the fm 
radio can operate alone. A command from data-out 3 
resets the decoder (turns the fm audio off). 

J 2  P2 PI J I  

REMOTE 
INTERFACE 

1 / 0  CARD 
I S E E  T E X T 1  

INPUT BINARY 

fig. 7. Wiring diagram from the Apple II t o  the remote 
interface control. 
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system operation 
For testing, replace the telephone line with a 900- 

ohm resistor to provide balance to the hybrid. Fig. 9 
is the BASIC program. The program as listed will not 
auroboot; after the program is typed in and saved, in- 
sert a new disk and type: INIT HELLO. Apple DOS 
will create an autoboot disk. If the radio and Apple 
are off, push the digit 6 on the local TT keypad for 
five seconds. This allows U1A to charge the 10-pF 
delay capacitor to set latch U1C and U1D and enable 
relay K4. System power will now be on. Line 70 is the 
three-digit access code; this can be changed at will. I 
use 789 in this program. 

Enter the access code and the program menu, 
which give prompts to each of the functional 
subroutines that will appear. This portion of the pro- 
gram is lines 400 through 540. There are six 

VCC GND 
U I  4 0 0 1  14 7 

UZ .  J 561 4 7 
I CP CLARE PRNE IADOS 

JI 

fig. 8. Optional fm audio-decoder schematic diagram. 
Any pair of tones can be selected. The tones must be 
held on for about eight seconds before relay K1 pulls in. 
This permits the system to  be operated by an fm radio 
or telephone link. 

This picture shows all the components that compose the 
high-frequency remote-control system. See fig. 1 for the 
block diagram. 

This picture shows the remote control interface. This unit 
contains a phone patch. a DTMF decoder. level amplifiers, 
control logic and relays. See fig. 4 for its schematic. Note 
that space is available on the circuit board to fully remote 
the KWM-380. 

This picture shows the frequency interface. It connects be- 
tween the KWM-380 control interface connector and the 
Apple game port. See fig. 2for its schematic. 
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subroutines, each of which can jump to its particular 
function when called. Lines 7000 through 7050 show 
how the Apple gets incoming data that is not from 
the keyboard. 

For the Mute subroutine, enter 1; one beep 
sounds. This allows the # key to  silence the 
KWM-380 or * key to return the audio. The subrou- 
tine will automatically return to the menu. 

For the Frequency Enter subroutine, enter 2; two 
beeps sound. This subroutine allows the operator to 
enter any frequency. A * is used for the decimal 
place and I loads the KWM-380 and returns to the 
menu. An example for entering 14.225 MHz is 
14+225#. 

For the Scan subroutine, enter 3; three beeps 
sound. Entering 1 makes the radio scan up. Entering 
2 stops the radio from scanning. Entering 3 starts the 
radio scanning down. Entering + bumps the radio up 
1 kHz; 7 bumps i t  up 100 Hz. Entering X bumps the 
radio down 1 kHz; 9 bumps it down 100 Hz. To return 
back to the menu, enter 0.  

For the Control Option subroutine, enter 4; four 
beeps sound. The Control Option subroutine allows # 
to reset the fm radio or * to shut off the primary 
power after you exit the program. This subroutine 
automatically returns to the menu. 

fig. 9. BASIC program listing. 

10 HOnE J VTAB 12 
20 PRINT ' ((((( REROTE CONTROL 
30 HTAB 101 PRINT 'MITTEN BY DICK SANDER' 
35 POKE 49350,l 
40 FOR D 1 1 TO 501 NEXT D 
45 CALL - 198 
50 POKE 49354,O 
52 HONE 
54 REH WKEY lPOKE 49557,l 
56 POKE 49356,l t POKE 49347,O 
60 PRINT 'INPUT ACCESS CODE (3 DI6ITSI' 
70 AX 8 7lAY 8rA2 1 9 
75 PRINT I PRINT 'ACCESS CODE 1S1'1 PRINT 8 PRINT 
80 PRINT AX,AYIAI 
90 60SUB 7000 
100 I F  B ( AX OR B ) AX THEW BOTO 90 
110 BOSUB 7000 
120 IF B ( AY OR B ) AY THEN SOT0 90 
130 8OSUB 7000 
140 I F  B ( AZ OR B ) A2 THEW BOTO 90 
150 POKE 49358,l 
160 POKE 49357,i 
170 REH HUTEIPOKE 49356,l 
180 REN PYR OlVt POKE 49347,0 
400 REH RENU 
410 HOHE' 
420 VTAB 31 HTAB 181 PRINT 'IIENU'I PRINT 
430 PRINT I HTAB 10 

440 PRINT 'I. ENABLE RECEIVER' 
450 PRINT : HTIB 10 
460 PRINT '2. ENTER FREOUENCY' 
470 PRINT : HTAB 10 
480 PRINT '3. SCAN FREeuENcve 
490 PRINT J HTbB 10 
500 PRINT '4. CONTROL OPTIONS' 
510 PRINT I HThB 10 
520 PRINT '5, TRI)NSR1Tm 
530 PRINT ! HTA8 10 
540 PRINT '6. EXIT' 
690 A 1 PEEK (50176) 
700 I F  A ( 128 THEN 690 
710 A s A - 128 
720 IF A 1 10 THEN A 0 
730 I F  PEEK (50176) ) 127 THEN 730 
740 I F  A ( 1 #1 A ) b THEN CALL - 1981 6010 690 
750 I F  A 8 1 THEN BOTO 1000 
760 I F  A 1 2 THEW BOTO 2000 
770 I F  A 1 3 THEN SOT0 3000 
780 IF A 4 THEN 8010 4000 
790 I F  A 5 THEN 6010 5000 
300 I F  A 1 b THEN 80TO 6000 
1000 REH ENABLE RCVR 
1010 CALL - 196 
1020 HONE t PRINT ENABLES RCVR - I DISABLES RCVR 
1030 6OSUB 7000 
1040 I F  B 11 THEN POKE 49356,il CLYL - 1981 WTO 410 
1050 I F  B = 12 THEN POKE 49348,Ot BOTO 410 
1060 IF B ) 11 THEN MITO 1000 
1070 I F  8 ( 11 THEN BOTO 1060 
2000 REH INPUT FREDWWCY 
2010 CALL - 1981 CALL - 198 
2020 HOME I PRINT 'ENTER FRE#IEWCYm 
2025 SF8 = " 
2030 F PEEK (50176) 
2040 I F  F ( 128 THEN 2030 
2050 F 1 F - 120 
2060 I F  F 10 THEN F 8 0 
2070 I F  PEEK 150176) ) 127 THEW 2070 
2080 I F  F = 0 THEN BOSUB 22501SF8 1 SF8 + '0' 
2090 SF F = 1 THEN BOSUB 22801SF8 SF1 + '1' 
2100 I F  F a 2 THEN BOSUB 25101SF8 8 SF8 + '2' 
2110 I F  F = 3 THEW 80SUB 234OtSF8 8 SF8 + '3' 
2120 I F  F a 4 THEW 806U8 237018Ft 1 SF8 + '4' 
2130 I F  F 5 THEW GOSUB 24001SF8 1 SF8 + '5' 
2140 I F  F = 6 THEN B08UB 24301SFQ 1 SF8 + '6' 
2150 I F  F 1 7 THEN 6OSUB 24bOrSF8 1 SF8 + '7' 
2160 I F  F 1 8 THEN OOSUB 24901SFt IF8 + '0' 
2170 I F  F = 9 THEN WSUB 2520rSF8 . Sf8 + '9' 
2180 I F  F 1 11 THEN 60SUB 25801SF8 1 SF8 t '.' 
2190 I F  F 12 THEN 6010 2220 
2200 PRINT F 
2210 60TO 2030 
2220 eOSUB 2550 
2230 6010 400 
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2240 6010 2030 
2250 POKE 49241,01 POKE 49242,01 POKE 49245,01 POKE 49247,O 
2260 BOSUB 2610 
2270 RETURN 
2280 POKE 49240,01 POKE 49242,01 POKE 49244,Ol POKE 49246,O 
2290 GOSUB 2610 
2300 RETURN 
2310 POKE 49241,Ol POKE 49242,01 POKE 49244,01 POKE 49246,O 
2320 WSUB 2610 
2330 RETURN 
2340 POKE 49240,01 POKE 49243,Ol POKE 49244,01 POKE 49246,O 
2350 6OSUB 2610 
2360 RETURN 
2370 POKE 49240,01 POKE 49242,Oi POKE 49245,O: POKE 49246,O 
2380 BOSUB 2610 
2390 RETURN 
2400 POKE 49241,01 POKE 49242,O; POKE 49245,01 POKE 49246,O 
2410 OOSUB 2610 
2420 RETURN 
2430 POKE 49240,01 POKE 49243,01 POKE 49245,Ol POKE 49246,O 
2440 MSUB 2610 
2450 RETURN 
2460 POKE 49240,Ol POKE 49242,01 POKE 49244,01 POKE 49247,O 
2470 BOSUB 2610 
2480 RETUN 
2490 POKE 49241,01 POKE 49242,01 POKE 49244,01 PME 49247,O 
2500 BOSUB 2610 
2510 RETURN 
2520 POKE 49240,01 POKE 49243,01 POKE 49244,01 POKE 49247,O 
2330 809UB 2610 
2540 RETURN 
2550 POKE 49240,O; POKE 49245,01 POKE 49245,01 POKE 49247,O 
2560 @SUB 2610 
2570 RETURN 
TJBO POKE 49240,Ol P N E  49242,01 POKE 49245,01 POKE 49247,O 
2590 80SUB 2610 
2600 RETURN 
2610 REll STROBE RWTIWE 
2620 12 * PEEK 4 - lb320) 
2650 RETURN 
3660 RE4 EM FSO 
3125 C l K l  - 1981 CAU - 198; ClYL - 198 
3130 HOME I PRINT 'fiTMT1110 FREWEWCV? ' 
3135 PRINT I PRINT 
3140 HOE I VTAB 241 H T M  201 PRINT I F *  
3145 VTAB 51 HTAB 10 
3130 PRINT 'PUSH 1 TO IllCREABE FREOUEWCY' 
3155 UTAB 71 HTAB 10 
3160 PRINT 'PUSH 2 TO STOP 9 C M I N 6 '  
3165 VTAB 9r HTAD 10 
3170 PRINT 'PUSH 3 TO MCREASE FREWEWCY' 
3175 PRINT I PRINT 
3180 1 * PEEK 1501764 
3105 IF T ( 128 THEN 3100 
3190 T = T - 128 
3195 IF  1 8 10 THEW 1 8 0 

3200 I F  T * I T N N  0010 3225 
3205 I F  T * 2 THEN 8010 3180 
3210 I F  T 3 THEN 8010 3285 
3211 I F  T * 7 THEN 6010 3750 
3212 I F  T 9 THEN SOTO 3750 
5213 I F  T * 11 THEN 6010 3750 
3214 I F  T * 12 THEN 6010 3750 
3215 I F  T * 0 THEN CALL - 1981 0010 410 
3220 I F  T ) 3 THEN CALL - 1981 6010 3180 
3225 REN SCAM UP 
3230 X a VAL ( S F 0  
3235 Y X + 100 
3240 FOR U * X TO Y STEP .00030 
3245 REN CHECK FOR NEY KEY 
3250 I F  PEEK 150176) ( 128 THEM 3260 
3255 I F  PEEK 150176) - 128 = 2 THEN HOB r CALL - 198: 6010 3140 
3260 V T R  20: HTAB 10 
3265 PRINT UIJ * UI 60SUB 3693 
3270 SF9 a STR8 IU) 
3275 NEXT U 
3280 6010 3140 
3285 REH SCAN DOYN 
3290 X * VAL ( S F 0  
3295 Y * X - 100 
3300 FOR DN * X TO Y STEP - ,00030 
3305 REH CHECK FOR STOP KEY 
3310 I F  PEEK (50176) ( 128 THEN 6010 3320 
3315 I F  PEEK (50176) - 128 * 2 THEN HOME I CALL - 1988 BOTO 3140 
3320 VTdB 20: HTAB 10 
3325 PRINT DWIJ * DM: MSUB 3695 
3330 SF$ * STR4 (DM) 
3335 NEXT DM 
3340 6010 3140 
3345 FOR I * 1 TO 9 
3350 I F  I 1 THEN I F  LEFT* (C9,l) * '.' THEN B9 * '0'1 BOSUB 3375 
3355 89 HID9 cC9,1,l,t 808UB 3375 
3360 I F  B* 'Em THEN 3370 
3365 NEXT I 
3370 RETURN 
5375 K 8 unL (BI) + 1 
3380 I F  K ( ) 1 THEM 3395 
3385 I F  09 a '0' THEN 3395 
3390 6010 3405 
3395 DW K OOSUB 3440,3455,3470,3485,3500,3515,3530,3545,3560,3575 
3400 RETURN 
3405 1F B$ * 'A' THEM 609UB 3590 
3410 I F  89 * '8' THEN 80SUB 3605 
3415 I F  8) * 'C' THEW 80SUB 3620 
3420 I F  B I  * 'Dm THEW WSUB 3635 
3425 I F  81 a 'Em THEY 609U8 US0 
3430 I F  09 * '.' THEN BOSUB U S  
3435 RETURN 
3440 POKE 49241,01 POKE 49242,Ol POKE 49245,01 POKE 49247,O 
3445 8OSUB 3680 
3450 RETURN 
5455 PW(E 49240,01 POKE d92d2,O~ POKE 49214,O; POKE 49246,O 
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... reconnecting your v~deo equipment each time you use i t  
the tangled mess of cables which are impossible to trace 

MDS-AMATEUR-ETV 32 ELEMENT 

~ I N A C W H I  2W 

MAE-2 32 Ebnnt YAGl Anma. . . . . . . . . . . .  $23.96 

m som' D m  Converter Kl l  *I., - t.s6wz+ 
D.llpnd fa Sin* S m  by l o r n  J s p l m o  CO Anutar Mqazds UtF 
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L 1 .q$ .<* SAVE $$$-QUANTITIES LIMITED! 
"easytalk'r" VOX O I & R C N  n c  '00 H A W O  ~ t i i ,  1 PORTABLE TRANSCEIVER I "0G""YLotL' s[f i ** fn 4 

w. 

SALE 

s299s' 
PC. '1 00 
.hIQ."Q 

ICF 6800W 31-BAND t PORTABLE WORLD RECEIVER 

$1 ,OOO.OO...WRTV Handbook I 
List %W95-- Regularly %l!H!k 

. Llp 10 ' :  mile FM TranSm~lt#np . Hands lrer VOX operation . L,qnl weophl-less than 9 0 2  

VUUabIC .,a I O l  Amale"' " IC  on .",.""a I* 

rt.#~a!.oo tunmgt~r~n~ng  tae~a 4.1 r l c  
nluq nunatco~ ot aon,,ca110o5 an nome 

- 6 R.ariiJ 18 Channel 
A,,.) Scan Channel 

Locknut . '.Now Take 11 DEMO PRICE! "DEMO" SPECIAL! 
SAVE $80.00 MORE! 

We have a llmlled number of laclory demo ICFg800W's. 
that are betng Offered at a savlnq ol S8O 000ver the prlce 
o l  new models These unlls wpre used by SONY sales 
people at Trade Shows and ar? st111 In mlnt cond~ l~on 
The lull 1 year SONY warranlee IS also In force Thls IS a 
super deal. and IS not ava~lahle lrom any other dealer In 
Ihp U S  A 

Lu,,ns& sports  an~vecrrat*on uses 9 1 Wttn Vou Anywhere'" . 
"Dl? b.lf"r, ("01 .VO"I IC~ 1 

-- 
7 Aed l t D  Numsral% . Orowre Control 

1 Vest W.rr.nlw 
$1 9 9 5  - 2 4  Hz H.rnorv Alarm Darh Reown Wacnul Crab - 
PLUS 1 1  WUPS 

2 ' a . H  m 6 ' 1  W .  3'a.D h 

(Cont'l USA) w ORDER NOW! LIMITED QUANTITY 

VOCOM FAVORITES 
I 518 WAVE TELESCOPING I 1 7 

Put Your Computer "On-The-Air" 

The InterfaceTM 
l is t  $1 6 9 9 5  
'uM3 

Plus $3.00 Shlpplng 

Your personal computer becomes a complete CWlRTTYlASCll 
send and receive termlnal wlth The Intmrtmce llnktng 11 to your trans. 
ceiver. 

If you own an Apple I1 or Apple II Plus, Atari 400 or B00. TRS.80 
Color Computer, or VIG20. lhs In toduo will pul your computer "On. 
The.AlrU. 

Software for each system features spllt screen dlsplay, buffered 
keyboard, status dlsplay, and message ports. Attach any Centronics 
compat~ble printer lor hard copy. Soltware 1s ava~lable, on dlskette 
lor the Apple and program boards lor Iheothers.al addltlonalcost. 

Apple Atari VIC-20 TRS.8OC 
diskette -. board - - board . -- board 
5 29 95 549 95 549.95 $59 % 

. .  - 
SUB.AUOIBLE TONE 
HEAOOUARTERS 

ENCODERS p1usS700 

'2Qg5,.,. ,cA:'5'm,., 

AMECO 
PREAMPS 

Y m  PLF 2 I 5 J V 5  
Ym.1 P L f  2E IYIOVl (51 95 
M e 1  PT 2 I f 9 9 5  I 2 W In 25 W Out Sh~pplng ' I k X 

BONY lC-1 

r i mswm~i .r 

AM CW 558 
150 KHz 30 MU2 + FM WADCAST 

AVANT1 THRU.OUSS ANTENNA - 
BLW PORTABLE 

APARTMENT ANTENNA 

-LIMITED . I 'IL SYNTHESUED WI i~ SCANNING AND 

a LIMITED WARRnNN 
%/- ALEXANDER BP 4.W 

ICOM HEADQUARTERS 

ICIAT ,440 mnr) 

ICR-4800 - ,-- G. 

SONY 6-BAND -+ 

/ - / 
POCKET WORLD RECEIVER < 

s a m a  on*.! .am znrr,-\w 1 : plus uv . (.,.r* i-l ma .q* .r t lpn,  w.- ,,,M' . Sm a m o  rD8rxl au, nl, 8 , m , r r ; .  l,*-ng ,norm 

500 MAH NICAD 

$24'5 y= 
F#!% Wobson Mark I! 
end Yarh I V  plus 
Vaslu F1207 )W 
U A H  11 7 V Nackel 
Cylm+um 

1 . 
CALL FOR PRICE & AVAILABILITY & 

CALL OR WRITE. MASTER CARD, VISA. MONEY ORDERS. PERSONAL CHECKS TAKE 3 WEEKS a TO ORDER: TO CLEAR. ACCEPTED. INTERNATIONAL ORDERS WELCOME. PLEASE REQUEST PRO FORMA d INVOICE ILLINOIS RESIDENTS ADD 6". SALES TAX. 

MON. THRU WED. 9.30-6:OO. THURS.FRI. 9:30.8:00. SAT. 330-3:00 

H STOP BY AND VISIT WHEN IN THE CHICAGOLAND AREA!! 
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/Two great 
ways to get - 

Ask: 
G4HUW KBSDN WA4FNP WDSDMP 
KJ2E K6lMV WD4BKY WDBOHD 
K4XG KBMKH WD4CCI WBSNOV 
KA4CFF KBQTM WD4CCZ WDSDYR 
KASDXY W4YPL WSGAI I 
4440 SSBIFM 
Base-Station Microphone 

,Shure's most w~dely used base- 
station microphone is a ham 
favorite because it really helps 
you get through.. .with switch- 
selectable dual impedance low 
and high for compatibility with 
any riq! VOXINORMAL switch 
and continuous. 
capability make 
the 444D easy 
to use even 
under tough 
conditions. If 
you're after 
more Q5's, you 
should check 
it out. 

526T Series II 
SUPER PUNCH' 
Microphone 
Truly a microphone 

and a half 1 Var~able o\ 
m out that lets vou adlust 

~ t -  
the 

i igvel to matih the &stem. I 
The perfect match-for 
virtually any transceiver 
made, regardless of 
Impedance. Turns 
mob~le-NBFM unlt lnto 
an Indoor basestatlonf 

FREE! Amateur operat~on, too.These 
R a d ~ o  Micro- and many other 
phone Selector features make the 
Folder. Write 526T Serles II a 

must-try unlt. 

1 

This picture shows the primary power relay. Note the tran- 
sient protection varistors and rfi filter. Relay K4. located in- 
side the remote interface, controls power relay K1. See fig. 
6 for its schematic. 

For the Transmit subroutine, enter 5; five beeps 
sound. Entering keys the transmitter; # unkeys the 
transmitter. Any digit will return to the menu. 

For the Exit subroutine, enter 6; the interface con- 
trol will disconnect the telephone line, tune the radio 
to WWV, and wait for another call; and turn off 
power if the control option sets power to off. 

There are several smaller projects within this proj- 
ect. I have just touched on each, but I feel there is 
enough information here to reconstruct my system. 
The program listing does not contain any voice syn- 
thesizer coding; my system does, and it also contains 
the proper card. I use the voice talker to echo back 
the frequency after I've entered it, or when I stop 
scanning. 

The system described in this article works reliably 
without a voice synthesizer. The KWM-380's remote 
interface allows frequency control only; so for now, I 
only operate 10/15/20 meters USE with the antenna 
connected to my tri-band beam. Fortunately, the en- 
gineers at Collins left the door open for full remote- 
control. 

I'd like to mention what the future holds for this 
system. I will add mode selection for the KWM-380, 
to switch USB, LSB, or CW, along with the proper 
filter and passband tuning. Also, as an addition to 
this system or as a stand-alone project for the Apple, 
1 will have an interface to my rotator for beam-head- 
ing control. 

I really enjoy operating during my breaks at work; 
so far I've worked about twenty countries remotely. 
I've found one DX-pedition by using the scan mode. 

I would also like to thank Tom McDermott, N5EG, 
for his technical assistance in this project. 

ham radio 1 THE SOUND OF THE PROFESSIONALS ..WORLDWIDE 
Shure Brothers Inc.. 222 Hartrey Ave.. Evanston. IL 60204 
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for your peace of mind. 
Determine the total wind-load area 
of your antenna(s1, plus any 
antenna additions or upgrading 
you expect to do. Now, select the 
matching rotator model from 
the capacity chart below. If in 
doubt, choose the model with the 
' next higher capacity. You'll not 
only buy a rotator, you'll buy 
peace of mind. 

For HF antennas with booms over 
26' (8 rn) use HDRBOO or our 
industrial R3501. 

ROTATOR 
MOOEL 

AR22XL 
or AR40 

C045 I I  

H A M  IV 

Full details st belter Amstwr dmlm or W e :  

rrrrx. m-1 

- 

ANTENNA WIND-LOAD CAPACITY 

TFLkX  LLIMMUNICAT lOr \ l l  INC 

MOUNTED 
INSIOE 
TOWER 

3 0 sq 11. 
1.28 sq. m l  
8.5 sq. ft. 

1.79 sq. m )  

15.0 so. fl. 

technical forum 

WITH STANOARO 
LOWER MAST 

ADAPTER 

1.5 sq f t .  
( . I 4  sq. m l  

5.0 sq. fl. 
1.46 sq. m l  

N /  A 

1 
Wt.I~on11. to 1111. Iinrr~ r , ic /~o l txcl~n~cal f o r u ~ l i  1 lir! 11~1rpuse of lhls frature IS to help  yo^^. tlie reador. I~ t i r l  answers 

to your rluestlons, and to glvr you a chance to answer the questions of your fellow Rad~o Amat~u rs  Do you have 

a quest~on' Srnd 11 1n1 

diesel generator repair day, seven days a week, with an in- 

Our organization has a govern- 
put power of 75 watts CW. QSL 

ment-surplus 10-kW diesel generator 
information is transmitted along with 
the beacon transmission. 

in need of repair. The battery re- 
charging circuitry has been complete- I hope that ham radio readers will 

ly destroyed. The unit bears the fol- 
find this a propagation aid; and the 

lowing markings and information. presence of this signal should indi- 
cate when the band is open into New 

Unit markings: 
Fermont Engine Generator plant 
Division Dynamics Corp. of 

America 
Bridgeport, Conn. 
Model # J-141-1 Contract # J-141 
Serial # J-141-0018 

10 kW 12.5 KVA 
PF .80 1201208V 35A 
60 cy. 3 phase 1800 RPM 

Temp. rise 70° 
Generator markings: 

General Electric # 
LC7470B16 Type 6J 

Model # 5SJ4254P22Y 12 Figure 2 
generator 

Dialcen. 2261 Frame 254Y 
Damaged unit markings: 

Fermont # 6064-0001 

Please contact us if you have a unit 
like this. We are in great need of any 
schematics, manuals, or other infor- 
mation on this unit, and will gladly 
make arrangements to obtain copies 
of this information. 

The Division of Disaster and Emer- 
gency Service is a volunteer search- 
and-rescue group. We would greatly 
appreciate any assistance that can be 
supplied by the readers of ham radio. 

Wayne Richardson 
Lebanon Junction Area Coord. 

Bullitt Co. Div. Disaster €t 

Emergency Services 
Main Street 

Lebanon Junction, KY 40150 

another 10-meter beacon 
I am writing to inform you that I 

have designed and built a beacon 
controller and transmitter and that it 
is currently in (what I hope will be) 
permanent operation on 28.208 MHz. 
The beacon runs twenty-four hours a 

England. The antenna is a ground 
plane at a height of 20 feet (6.1 
meters) with 16 one-wavelength long 
radials. 

(I am presently looking for dona- 
tions of o ld Novice transmitters 
which might make a suitable repiace- 
ment for my current transmitter, 
should the need arise. Keeping a 
transmitter on the air continuously 
can be quite taxing to transmitters 
designed for Amateur use. I would 
particularly like to find a Drake 2NT or 
a DX-GOA.) 

Leonard J. Urnina, WAllOB 
607 Sudbury Street 

Marlboro, M A  01752 

I am considering transistorizing my 
old Drake TR-3 transceiver. I do not 
wish to build or buy the plug-in units 
that operate from the 250-volt supply 
in the TR-3. I propose to rectify and 
filter the 12.6-valt ac originally used 
for the heaters. 

The TR-3S i-f stages use 12BA6 
tubes, with plate resistance of 1 meg- 
ohm and transconductance of 44&l 
micromhos. / haven't found any sin- 
gle transistor which will match these 
characteristics, along with high input 
impedance. Of course I would like to 
use a single transistor, but I am will- 
ing to use two per stage if necessary. 
Can you help? - Farrell A. Buckley, 
AK7N 

One solution to your question is to 
use the Solid State Tubes sold by 
Sartori Associates, P.O. Box 2085, 
Richardson, Texas 75080. They offer 
a replacement for the 12BA6. Other 
solutions are no doubt possible. Per- 
haps one of our readers can offer a 
suggestion? 

ham radio 

46 April 1983 



state rigs, require minimal space and provide 
low angle radiation without the expense 

or the problems of support structures. 
lMYT/WBS (80-10 meters) The most successful vertical antenna 
of all and for good reasons. Broadband performance covers the . 40. 20. 15 and 10 meter bands in their entirety. Automatic 5 band 
switching isaccomplished by mechanically superior, highly efficient 
factory tuned Hy-0 traps with large coils for consistent perform- 
ance at 2:l or lower VSWR on 40-10 meter band edges; band- 
width on 80 meters is approximately 40 kHz with VSWR below 2.1. 
A factory tuned matching network for 50 ohms impedance is dc g 
grounded for lightning protection and reduced precipitation static. 5 
The mechanical integrity of this antenna is so stable that perform- 
ance does not change with the weather. The 18AVT withstands 
winds to 80 mph (128 kmfh) without guying. All stainless steel 
hardware is included. 

14AVO/WB8 (40-10 meters1 Offem very similar constructlon and 
the same excellent broadband performance as l M V T  over the 
entire 40. 20. 15 and 10 meter bands; automatic band switching 
with mechanically superior large-coil Hy-0 traps and very low 
angle radiation pattern. The smaller, low visibility size also makes 
the 14AVO very suitable for roof mounting. The optional 14RMO 
roof mounting kit includes base plate, mast and radialfguy wires. 
All antenna hardware is stainless steel. 

18  HTS (80-10 meters. 100 meters with optional loading coil) The 
superb reliabillty of the 18 HTS is manifest in installations now 
over 20 years old. And, with the improvements we made over the 
years, the 18HTS is now better than ever. Automatic band selec- 
tion is achieved through a unique stub decoupling system which 
effectively isolates various sections of the antenna so that an O 
electrical X wavelength (or odd multiple !4 wavelength) exists on 

'- 

all bands. For example. outstanding broadband performance on 
20. 15 and 10 meters IS achieved wlth an extended % wave colli- 
near. On 80 meters bandwidth is approximately 250 kHz at 2:l 
VSWR. With the optional base loading coil exceptional performance 
is also provided at 160 meters. The galvanized tower requires no 
guying and withstands winds to 100 mph (160 kmfh). A special 
hinged baseallows complete assembly at ground level and permits 
easy raising and lowering. Includes stainless steel hardware. 
WARC kits to be available. 

Other Hy-Gain vertical multiband antennas are available though 
not shown here. The 1 2AVQS (20.15.10 meter) is similar to 18AVT 
above but with VSWR of 1.5:l or less on all bands. The l8VS (80- 
10 meter) comes with a base loading coil and may be installed on a 
short mast driven into the ground. All include stainless steel 
hardware. 

f My-Oaln Vertlcels that work the world SlHBl SRM/lAVWI SBMIOAWI ; - at better Amateur Dealers. 

9 
In x 
f TELEX. 

TELEX COMMUNICATIONS, INC. 
SMMAlbrch Am. So.. MN 55420 U.S.A. 

hmps: ls Baapste-Offee 711. CanVs A=-W. 93153 Le Blmc-Masnil. Franoe. / 

Any two identical Hy-Gain verticals can be phased for 
excellent gain and directivity. A great system for beam 
performance on 40.80 and 160 meters or for 10. 15 and 
20 meters where space is limited. Send for our free 
technical report "Phased Verticals". 

- 
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More Et quakility 
A triumph of price control when used 
and performance - wlth the Split 
Heath's new HW-5400 Memory function. 
Synthesized HF SSB The match~ng 
Transceiver kit makes HWA-5400-1 
high technology Power Supply, 
affordable. With more Speaker & D~gltal 
versatile, far-reaching Clock (not shown) 
capabilities, i t  puts provides a double- 
the original skill and fused source of 
adventure back into 13.8 VDC from 120 
Amateur Radio ... HW-!;~OO Trnnscelver or 240 VAC. 

Heath breaks the price barrier 
on sophisticated transceivers, 
offering the highest value for your 
hamshack dollar. The slim. new 
HW-5400 is a marvel of kit-form 
engineering that performs like a 
dream on 80-10 meters. 

MORE ADVANCED IDEAS 
Solid state and broadbanded, the 
HW-5400 incorporates more per- 
formance-improving features at a 
lower price than any comparable 
transceiver. It's fully synthesized 
for crystal stability and accuracy. 
Operating in USB, LSB and CW 
with automatic sideband selec- 
tion, it has full break-in (QSK) for 
proficient keyers, two memories 
per band, power supply activation 
at the Transceiver, defeatable am- 
plifier relay. reverse and over volt- 
age protection as well as high 
VSWR fbrward power cut-back 
circuitry for the finals. 

A custom microprocessor 
yields flexible, fingertip control 
over all phases of T/R operation. 

MORE CONVENIENCE 
This perfection-packed kit has 
many benefits. A unique dual- 
speed tuning system can extract 
new QSOs or fly through a band 
in 1 kHz increments wlth 50 Hz 
resolution! Split-Memory Access 
lets you revlew and change the 
transmit frequency while in re- 
ceive, without missing a single 
word or fragment of code. With it, 
you can beat the QRM every time. 
Essential vox and sidetone con- 
trols are located behind the front 
panel nameplate. Seven mode 
and function symbols confirm 
transceiver status at a glance. 

The HW-5400's Frequency En- 
try Keypad option allows directly- 
synthesized QSY to any point In 
the band, and permits fast DX 

Them's more for the Ham at Heath 
Also see our state-of-the-art SS-9000 Deluxe HF Synthesized Transceiver 
i ~ i c tu red  below), which can be controlled by a computer or ASCII terminal. 

MORE ENJOYMENT 
Novice or act ive pro, the 
HW-5400 is perfect for operators 
who want a Transceiver that's 
second to none. plus the pride, 
knowledge and satisfaction that 
come from building it yourself with 
our world famous step-by-step 
manuals. You may find ~t to be the 
first microprocessor-controlled rig 
with enough potential to match 
the level of professionalism in 
every radio amateur! 

MORE DETAILS IN CATALOG 
FREE' For complete detalls and 

specs, get a copy of 
the latest Heathklt 
cata log.  Remove 
and mall the coupon 
today or wrlte: Heath 
Company, Dept.  
122-994, Benton 
Harbor, MI 49022. 
Vlslt your local  

Heathk~t Electronic Center' for an 
exclttng hands-on tryout. ,, 

'Units of Veritechnology Electronics Corporation in the U.S.. 
a subsid~ary of Zenith Radio Corp. 
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7tnbeatable value. These towers I 
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Have you tried it yet? 
ATV TRANSMITTER/CONVERTER I 

*I0 Watts Output 
*Standard Frequencies Available 
'Broadcast Standard Sound 
'High-resolution & color video 
' R e g u l a t e d  AC Supply Built In 

TC-1 'Tuneable Downconverter & Preamp 
Connect to the antenna terminals of any TV set, add a good 
450 MHz antenna, a camera and there you are.. .Show the 
shack, home movies, computer games, video tapes, etc. 

A TV DO WNCONVERTER 
For lhose who want to see Ihe ATV acllon 
before they commit to a complete statlon. 
the TVC.4 is for you Great for publ~c set. 
vlce setups, demos, and gettlng a buddy 

'sl.) 
inlerested. ~ u s t  add an anlenna and a TV - bLrz1 
set tuned toCH. 2.3.01 4 and Dlua an to 117 
volts a.c. $89.00 TVC-4 
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ham radio 
More and more Amateurs are 
faced with the problem of getting on 
the air from a location where a full- 
size antenna cannot be erected. 
What's the answer? Stay on 2 meters 
and work the local repeater? If only 
the high-frequency antenna could be 
magically reduced in size! 

Mini-antennas have been used on 
the high-frequency bands for a long 
time, the most compact type being 
the loaded whips for mobile service. 
While these ultra-short antennas do 
work, their efficiency is very low (of 
the order of one or two percent) and 
their bandwidth is very restricted. As 
the antenna shrinks in size, compared 
to the length of the radio wave, effi- 
ciency drops and bandwidth de- 
creases. However, it is possible to 
strike a compromise and achieve 
good efficiency in an antenna that is 
smaller than the classic half-wave 
dipole. 

the loaded antenna 
Serious investigation of the coil- 

loaded short antenna started about 
1933 when the General Electric Com- 
pany developed experimental radios 
for the new mobile police communi- 
cations system working on the "ultra- 

high" frequency of about 35 MHz. A 
summary of the results appeared in 
the September, 1934, issue of QST. 
The investigation was continued in 

Lee RE" PR00Ra11 FROM CO ?I110 OEC 198, BY DlFW SRWDER. USOV 
288 RE" OUT ON TRB-BB RND EXPlNDED BI UbEOE FOR UbBnI 
186 CLS 
I B B  PRINT"  .r LORDED DIPOLE DE61BN PRmrllM r." 
,,B PRlNT 
SPB PRINT  ''7H18 PROOROM REWCED ONTENY* TO L/P nCTUOL BlZE lWD" 
SZLi PRINT 
538 PRINT "INSERT8 T*E COIL I N  THE CENTEll OF ERCH BIDE'' 
688 PRINT  
768 LNPUT''"0Y I I W Y  FREO 1 I E  YOU OOlNQ TO INPUT <LO I l n l l " l 2  
718 FOR 1-1 10 Z 
7E0 PRINT "FREO * ' ' ! I t 1  INWT F ( I )  
730  NEXT 
760 FOR 1-1 I D  2 

9-224,F 
8-58. %/F 
X-< (Z34 /F>-S)  
Y-<<T)?ZI-B1 
I F  DIL? THEN Z iBB 
INPUT"DO YOU W ~ N T  T O  USE THE 
I F  Y.-''Y" THEN OOSUB 3088 
IF  Y * I ' ' N "  THEN 808UB 43AB 
IF Y.-"Y" THEN PlBB 
IF  "*-"N" THEN 2LBe 
0070 t30B 
BI=L.€r6/(68+3. I4Llir+.F+PI 
S ~ - L O ( ~ ~ L O O L Z ~ + X I O ) - L )  
SJi(l-FtB/234lte-1 
s*-llv.,L00,~*+Y,D,-*, 
SS-LV IF123+ i ' I - 1  
56-611152.53-9&.53) 
IF  I - <  THEN 276a 
BOTO 2703 
LPRINT '  FREO' ,  ' 'TOTSL".  "CENTER". "COLL".  " L  
LORLNT" M H I ' ' ,  "LENOHI". ' " T O " . " I N O ' .  ''DL-". ' 
IDRINT,' FEET". "COIL". '"UHY". "INCHES" 

LPRlNT LPRIHT F. e. s. SL. D 
UC", , . 
END P R I N T  

INPUT "H IRE  B'AUOE ( " $ 8  TO *P2> 
LF I)-la THEN D-_ L B ~ I I ~ E T U R N  
r~ 0-15 THEN D - . B B > ~ ~ E T U R N  
I F  Dm!* THEN DI.B64xRETYRN 
I F  0-16 THEN D-.B5BIIIETUIIW 
I F  D-18 THEN D..B*BtRETVIIN 
I F  0 - tB  THEN 0- 8321flETU9M ~ -~ 
IF D-22 THEN D - _ 8 2 5 $ R E T U I I N  
m*,,,7 . . 
PI1LNT"IIIRE ORUDES VU6T BE ON EVEN" 
PRINT''NU*IBEe I N  THE RONBE 18-22" 
l l R l N T t C l I N T l  BOTO 3806 
P R I N T  
1NPUI"YHPT 16 THE ELEMENT D I R M E T E I  
RETURH 

fig. 1. Loaded dipole program for the 
TRS-80. 

1940 by the National Park Service. 
The N.P.S. wanted 2-4 MHz mobile 
operation for the mountainous re- 
gions of the National parks, many of 
which exhibit VHF blind spots.2 

The conclusions of both these in- 
vestigations point up that a very 
short, loaded antenna could be made 
to work well provided it was properly 
designed. One of the main require- 
ments of proper design was that a 
high-Q loading coil be used, and that 
it be placed near the center of the an- 
tenna section. 

It was there that the matter rested 
until Jerry Hall, KIPLP, published a 
classic article in the September, 1974, 
issue of QST, giving a procedure for 
determining the inductance of a 
loading coil no matter where it was 
placed in an antenna.3 Jerry's exam- 
ple used a dipole instead of a mobile 
whip. This interesting mathematical 
exercise was converted into a com- 
puter program by Dick Sander, K5- 
OY, and published in the December, 
1981, issue of CQ.4 The short, loaded 
antenna had finally arrived. 

loaded dipole program 
for the TRS-80 

Dick's program was designed to be 
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used with an Apple II computer, but 
my good friend Dick Rasor, WGEDE, 
easily converted it for use with the 
TRS-80 (f ig. 1). A little work with the 
program showed up some interesting 
aspects of the loaded dipole which 
previously had been obscured by the 
difficulty of the mathematics. These 
difficulties were now reduced to  
punching a few computer keys! 

An illustration of the loaded dipole 
is given in f ig. 2. For simplicity, the 
loading coils are located midway 
down the arms of the dipole: early ex- 

i. A 4 
k 8 - 1  

---d F + F 

L E T  - 8 

fig. 2. Loaded dipole with loading coils 
placed one-half the distance from the 
feedpoint (F-F) to the end. Distance A is 
one-quarter wavelength. 

periments indicated this was the best 
place to put a loading coil if the 
assembly was to avoid becoming me- 
chanically too complex. 

A computer run of the antenna de- 
sign shows why coil placement is crit- 
ical. Fig. 3 plots coil placement 
against coil inductance. One limit on 
where the coil can be placed is seen 
at point 1, the feedpoint of the anten- 
na. A feedpoint-loaded dipole places 
the coil at the point of maximum cur- 
rent, where the stored magnetic ener- 
gy is high. A minimum value of induc- 
tance is required to establish reso- 
nance there, but - unfortunately - 
the portion of the antenna that does 
the most radiating is the portion with 
the maximum current. Winding it up 
into a coil reduces the radiation resis- 
tance, reduces bandwidth drastically, 
and leads to high antenna losses, 
principally because the coil will have 
relatively high loss no matter how 
well it is built. 

Farther out along the antenna, the 
stored magnetic energy decreases 
and the inductance required in any 

/' 
WHEN 8 = 32 7 

L i 9 2 4  l P H  

POINT C 2  
CENTER 
LOADING 

L L -- 
i-84 

COIL INDUCTANCE l r H l  

fig. 3. Inductance increases as the coil moves outward from the center of the loaded 
element. The increase in inductance is linear until coil reaches the center point of the 
element, and then it increases rapidly approaching the tip. If the coil is placed at the 
tip, inductance would theoretically have to be infinite. Coil loss increases with induc- 
tance, and point 2 on curve represents a practical compromise. Point 1 is for base 
loading. 

coil placed there increases. At the 
same time, more of the high-current 
center section of the antenna is per- 
mitted to radiate. Antenna efficiency 
rises and the radiation resistance in- 
creases. Good! 

But observe what happens when 
the coil passes the center point of the 
dipole leg (point 2). Now instead of 
increasing somewhat linearly with 
distance, the coil inductance in- 
creases rapidly. When the coil is 
placed near the end of the antenna 
(0.3) the required inductance value is 
more than seven times the value re- 
quired for center (base) loading, and 
more than three times the value re- 
quired when the coil is placed near 
the midpoint of the element. 

It is tempting to place the loading 
coil near the tip of the antenna ele- 
ment; then, the whole element sec- 
tion has a high value of current in it, 
and this is thought best for antenna 
efficiency. But imagine a 925-pH in- 
ductor at 3.5 MHz. It would be four 
inches in diameter and have nearly 
two-hundred turns on it. The length 
would be over a foot, depending 
upon wire size. Placing such a coil at 
a high potential point in an antenna 
would result in fireworks: corona and 
brush discharge would occur with but 
a few watts of power applied. (And 
the coil would probably burn up after 
dust and dirt collected on it. In fact, 
all that would be required to do the 
job would be fog or rain.) 

Fig. 4 shows the inductance of 
coils needed to  make a half-size 
dipole for the various high-frequency 
bands. Although the antenna is not 
thereby reduced to its theoretically 
smallest size, this will show how an 
antenna can be cut fifty percent in 
size and still do a good job. 

The computer printout that derived 
fig. 4 was based on an antenna using 
No. 16 wire for the coils and flattop. If 
a larger size wire is used, the tip sec- 
tions of the antenna should be short- 
ened a few inches (this is not critical). 

With this data, a short dipole for 
3.8 MHz works out to be about 61 
feet 6 inches (18.94 m) long. The 
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loading coils are each 40.1 pH, and 
they are placed 15 feet 4% inches 
(4.69 m) from the center of the insu- 
lator. 

How do you wind a 40.1-pH coil? 
There's a computer program for that, 
no doubt, but I don't have one at 
hand. However, the simple formula 
shown in fig. 5 will do the job. 

feeding the loaded 
dipole antenna 

With a portion of the antenna 
wound up into a loading coil (L1), the 
radiation resistance of the antenna 
drops drastically. For this design, the 
feedpoint resistance (composed of 
the radiation resistance plus the loss 
resistance of the coils) is about 22 
ohms. This figure varies with height 
of the antenna above ground. Taking 
this value as par, the inductor-match 
system (hairpin match) developed by 
Gootch, Gardner, and Roberts will do 
the job.5 For this antenna design, an 
inductor of about 44-ohms reactance 
(L2) is placed across the antenna 
feedpoint. At 3.8 MHz, this corre- 
sponds to a coil of 1.86 pH. The reac- 
tance of the coil is derived from the 
graph in fig. 6. 

Since the inducto-match is a sim- 
ple L-network, the capacitive portion 
of the circuit is achieved by slightly 
shortening the antenna. Four inches 
off each end is about right, and the 
completed antenna is shown in fig. 7 .  

complete TRS-80 program 
for all bands 

Using this information as a starting 
point, some smart computer pro- 
grammer can develop a complete 
TRS-80 program which includes the 
design of the inducto-match coil. 
And, in addition, the program might 
be further expanded to include large- 
diameter elements, This will permit 
vertical antennas composed of alumi- 
num tubing to be quickly designed for 
the lower frequency bands. I'll be 
happy to hear from anyone who com- 
pletes this task. 

no-code ham license? 
A lot of flak is flying around about 

the so-called no-code license pro- 
posed by the FCC. The arguments 
against a no-code license seem to fall 
into two categories: 

1. I had to pass a code test, so why 
shouldn't the next guy? 

2. A no-code license will open the 
door to CB operators, who will ruin 
the ham bands. 

I won't comment on the first argu- 
ment, or the accompanying argu- 
ment over tradition; others can fight 
that battle. But I would like to discuss 
the seconc! argument that a no-code 
license would open the door to CB 
operators, who will ruin the ham 
bands. 

total center coil wire 
length to coil inductance diameter 

frequency feet feet inches 
1.82 128.57100 32.14290 91.88680 0.058 
3.51 66.666 70 16.66670 43.871 70 0.058 
3.80 67.57900 15.394 70 40.10240 0.058 
7.15 32.72 730 8.18182 19.53040 0.058 

10.11 23.14540 5.78635 13.12140 0.058 
. 14.17 16.51380 4.12844 8.88137 0.058 

18.1 1 72.92700 3.23026 6.67597 0.058 
21.20 17.03770 2.75943 5.55306 0.058 
24.95 9.37876 2.34469 4.58680 0.058 
28.60 8.78182 2.04545 3.90515 0.058 

fig. 4. Computer-derived table of the inductance values of coils needed to make a 
half-size dipole. I 
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fig. 5.  Formula for calculation of small 
close-wound coils for a given value of 
reactance, when f in MHz is known. 

Perhaps this is true. But perhaps 
the CBers don't want to work in a 
VHF ham band! How about that! 

It is very instructive to tune across 
the hf spectrum with an "all-wave" 
receiver. Anyone who does will note 
that there's a tremendous amount of 
illegal sideband activity between 26.2 
MHz and 27.99 MHz. I believe there 
are more unlicensed stations in this 
portion of the spectrum than there 
are licensed stations in all the ham 
bands, at any one given time. This 
portion of the spectrum is jammed 
with thousands of signals. 

These pirate operators are called 
"CBers." Perhaps this is an inaccu- 
rate epithet. I doubt if the majority of 
them have a CB license, and I prefer 
the term pirate. That does not imply 
CB operation. Be that as it may, the 
point I am bringing out is that these 
pirates operate wherever they wish, 
using modified ham gear. If they 
want to work on 144 MHz, or 220 
MHz, they will do so - regardless of 
whether or not a no-code license 
exists. 

When the sunspot count drops and 
the MUF falls, the 11-meter region 
will be barren of long-distance con- 
tacts. What will the tens of thou- 
sands of pirate operators do then? Go 
to the new no-code ham license? I 
doubt it. 

Already many pirate operators in 
Europe are using the 6.6 to 6.8 MHz 
portion of the spectrum for SSB op- 
eration. The pirates tend to avoid the 
ham bands. They operate in the large 
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fig. 7. Compact, coil-loaded dipole for 3.80 MHz. Tip length is adjusted for minimum 
SWR at design frequency. Coil is wound w i th  No. 16 (M1.3) wire per data in  fig. 5. 
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spaces in the commercial and point- 
to-point regions, where few if any 
signals exist. 

I say that the fear that pirates might 
invade ham radio via the no-code li- 
cense is unfounded. They will come 
in only if they want to, regardless of 
the license structure, and my predic- 
tion is that there are more attractive 
places in the radio spectrum for them 
to occupy than a ham band. So I 
don't see the foundations of ham 
radio crumbling because a no-code 
license is introduced. 

As time goes on the number of pi- 
rate stations will increase, because 
the various communications authori- 
ties throughout the world seem pow- 
erless to stop them. A few pirates will 
inevitably invade the ham bands from 
time to time, but this will have noth- 
ing to do with the Amateur Radio 
licensing structure. The problem has 
been swept under the rug up to now, 
yet it increasingly involves all the 
radio services. Pirate radio includes il- 
legal broadcasting on medium and 
shortwave and VHF. In Europe, pirate 
broadcasting clogs the fm band and 
the quieter broadcast band channels. 
There are pirate television stations in 
operation in Europe, and Central 
America is full of illegal broadcasting. 
So far, radio hams are lucky; little of 
this trash has fallen in their bands. 
The pirates prefer to go where they 
can operate under less scrutiny than 
in a busy ham band. 

So don't worry about a VHF no- 
code license. The pirate operators 
have more alluring possibilities open 
to them than competing with hams in 
a short-range, line-of-sight service. 
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fig. 6. The coil-loaded dipole forms a portion of a network whose input impedance 
over a small frequency range is close t o  50 ohms. The loaded dipole, A, has a low 
value of radiation resistance and loss resistance, which appears at feedpoint A-B. 
This l o w  impedance can be made part of an equivalent parallel resonant circuit in  
which the total feedpoint resistance appears in  series w i th  the reactive branch of the 
circuit. 8: The input impedance of such a circuit varies nearly inversely wi th  the radia- 
tion resistance of the dipole, thus the low value of feedpoint impedance can be trans- 
formed t o  a larger value to  match the line impedance. C: The dipole appears as a 
capacitive reactance by shortening the element past its resonant length. The inductor 
L2 consists of a smatl coil placed across the terminals of the dipole. The reactance of 
the matching coil is a function of the feedpoint resistance of the antenna. 0: The 
dashed line is the example given in  the text. Apply reactance value t o  formula given 
i n  fig. 5. 
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a microprocessor 
repeater controller 

A versatile controller 
for two repeaters 

Our radio club recently relocated its 2-meter 
repeater to a site with a much higher antenna. The 
repeater committee decided to make major improve- 
ments in the control system to accommodate this 
move. We had a 220-MHz repeater also under con- 
struction, and would need a controller for that sys- 
tem as well. 

The original controller was a small, wire-wrapped 
board using 556 timers, some counters, and a ROM 
for the CW identification. Remote control was by 
phone line and was not sophisticated. Past experi- 
ence with this system indicated that adding any sim- 
ple function would be a major task. M~croprocessor 
enthusiasts in the club had the solution: build one 
microprocessor-based controller for both bands! 

The final design may be expanded upon easily. In 
addition to the hardware description, I would like to 

By Bill Warner, KB5F, 5418 Vineridge Place, 
Garland, Texas 75042 
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share some of our thoughts and decisions that went 
into creating the final design. 

the design approach 
Deciding to use a microprocessor as a controller 

was easy. In the long run if would be cheaper, and 
it's easier to add features by reprogramming than to 
add separate pieces of specialized hardware. Some 
new circuitry would be needed as features were 
added, but such circuitry would be simple interfaces. 

Reliability would be good, thanks to the high relia- 
bility of digital circuits and the lower parts count per 
function (compared with standard small and 
medium-scale integrated circuits). Two decisions 
had to be made: which microprocessor to use, and 
what features to include in the new controller. 

selecting a microprocessor 
The microprocessor we finally decided on would 

have to be easy to program in assembly language, 
have a simple inputloutput (110) structure, and be 
supported by good development software. The 
microprocessor instruction set should be able to han- 
dle reentrant programming, allowing one program 
module to share multiple data sets. 

The Intel 8080, Zilog 280. Motorola 6800, and 
Texas Instruments 9900 microprocessors were all 
candidates for our application. The 8080 or 280 at 
first appeared to be the best choice. A friend had 
built an 8080 controller six years ago for the 
WR8ANW repeater in Columbus, Ohio. The program 
listing used for that controller was available and 
could have been converted for our needs. Several 
club members had 8080 systems that they used for 
software and hardware development. A major draw- 
back of the 8080 was its I10 structure and the diffi- 
culty of writing clean, reentrant code for it. 

The 280 has few of the shortcomings of the 8080. 
It can set and test single bits in operands, has an 
indexed addressing mode, and allows I10 port ad- 
dresses to reside in one of its internal registers. Re- 
entrant programming is easier with it. Unfortunately, 
none of the club members had 280 support software 
at that time. 

The 6800 was not really in the running. None of 
the club members were familiar with it; we would be 
starting from scratch. This doesn't mean the 6800 
won't work for this application. The WR8ANW re- 
peater group, mentioned earlier, has completed a 
6800-based controller. 

The TMS9980 was our final choice. It is easy to 
write reentrant code for the 9900 family since any 
register may be an index. Interrupts are easily han- 
dled. Since all general purpose registers are in mem- 
ory, the only registers saved on interrupt are the pro- 

2 M E T E R  2 2 0 M n z  
A N T E N N A  A N T E N N A  

N TER 
F O R  L O b G I N G /  
M 4 l N T E N A N C E  

fig. 1. Overall system block diagram of the K50JI 
double-frequency VHF repeater. New controller in- 
cludes a keyboardlprinter terminal for logging and 
maintenance. Original controller on-line for backup. 
Telephone remote shutdown disables entire system. 

table 1. CRU address decodes in TMS9901 PSI. Addres-, 
ses are in hexadecimal. 

CRU hardware R12 
address contents device 

00 00 - 

20 40 - 
40 80 9902(A) 
60 C0 9902( B 
80 100 9901 
A0 140 - 

C0 180 - 

E0 1 C0 - 

b 

gram counter, status register, and workspace point- 
er. These three restore automatically after interrupt 
servicing, reducing the programming load. And, sup- 
port software which became available to the club on 
a larger 990 minicomputer proved to be a valuable 
tool when it came time to assemble and edit the con- 
troller programs. 

a choice of features 
A list of the minimum functions required for our 

application was drawn up. These included CW iden- 
tification, a variable time-out timer, a beep to indi- 
cate time-out, timer reset, and a status-logging rou- 
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fig. 2. Block diagram of n e w  microprocessor controller. Architecture allows expansion for future functions 

tine to print hourly status reports on a terminal. The 
time of day was added to the CW ID since there 
would be a counter keeping track of time in the pro- 
gram. 

Keeping the original controller, modified to oper- 
ate as a backup, would retain telephone line shut- 
down with the ability to disable the repeaters regard- 
less of which controller was operational. 

Fig. 1 is the repeater system block diagram. It was 
constructed so that adding new features would 
cause only a few hours of downtime. New program- 
ming may be installed while the backup controller 
handles the repeater. Some of the new features in- 
clude a tone decoder, a modem for RTTY I10 and 
control, and even a voice synthesis module. 

We had defined the general system; features were 
chosen and the microprocessor would use TMS9900 
family components. This left only the hardware de- 
tails to design. 

build or buy? 
Texas Instruments makes several single-board 

microcomputers. The TM9901100 and TM990/180 
boards have a small prototyping area where additional 
interface circuitry can be built. Each has plenty of on- 
board EPROM and RAM for program operation. 

The final program would be burned in the EPROM, 
but I wanted to put the program in RAM first to do 
the final debugging and possible patching. The tem- 
porary RAM test-space would be free after program 
verification. The free RAM could then be used for 
other functions, perhaps as a message storage area 
for RTTY users. The only way to get enough check- 

out RAM with the TM990 boards is to add at least one 
additional board. 

Designing and wire-wrapping a single board with 
enough memory and I10 components to meet the 
basic criteria seemed the best way to proceed. It 
would include enough circuitry to bring address, 
data, and control lines off the board for later addi- 
tions. Later features could be added using separate 
boards. 

Fig. 2 is the single-board controller block diagram. 
Memory and I10 addressing are similar enough to 
the TM990 board series to allow using the TIBUGTM' 
monitor ROM for program check-out, and also allow 
the final debugged control program ROMs to be in- 
stalled and run on the TM990 board. 

solidifying the design 
Figs. 3, 4, and 5 are the schematics for the con- 

troller board. Signal mnemonics connect the three 
main schematic groups. Two edge connectors, PI  
and P2, connect the controller to the rest of the sys- 
tem. Details begin with fig. 3. The controller chassis 
is seen in photo 1. 

The Central Processor Unit (CPU) is a TMS9980 
with an 8-bit data bus and addressing to 16K (16,384) 
bytes, more than sufficient for this application. CPU 
clock frequency is 10 MHz, from the crystal-con- 
trolled inverter oscillator in U8. External device clock- 
ing is available at U20-22, marked 03. 

The CPU resets by interacting with peripheral inter- 
faces, shown in fig. 5. Power-on reset for these in- 

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

'TIBUG IS the Texas Instruments debugging util~ty 
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2 A L L L W  P INS  EXCEPT  5 ( P I N  2 0 )  COMMON AS SHOWN C H I P  SELECT  C O N N E C t E D  AS FOLLOWS: Except as Imdlcated, d*clmal 
-: u25 vaIu*s 01 capcltance a n  in mleo.  

E. U26 
lands GF); 0th.n are In plcoA,. 
ads (pFk rarir~ances a n  in ohms. 

R O M 2 '  UP7 k - 7,000 M = l.WO,WO 

fig. 4. Memory and expansion bus interface. Bus buffers and transceiver may be added later. U31 and U32 are minimum re- 
quirements for RAM, U25 and U26 minimum for ROM. 
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photo 1. Top view of controller chassis with power supply. 
New controller is long board in second slot. Stand-offs pro- 
tect wire-wrap pins on IC sockets. First slot contains old 
controller, smaller board toward chassis rear. Small board 
in first slot toward front panel contains LED resistors and 
wire connections to front panel. Empty slots are for future 
expansion. Edge-connector socket pairs wired in parallel 
with P I IS1  toward front. 

terfaces is provided by Schmitt-input gate U9A. R1, 
C1 through U8A and U1OB to the RSTl line. A nor- 
mally open reset switch may be added for testing. 
RESET at PI-20 to reset future external circuits. 

The failsafe timer one-shot at U21 is re-triggered 
by the program through FSSTRB every 16.7 millisec- 
onds. As long as the controller is operational, RPTDIS 
at PI-41 remains low and disables the backup con- 
troller. Controller failure will make m S  high and 
enable the backup; a TTL pull-up resistor is located in 
the backup controller. 

Flip-flops U2 and U3 generate proper LOAD timing 
for the interface chips with the help of decoder U5 
and gate' U9B. The ready signal input to the CPU 
(U20-39) must be high for normal operation with 
memory; the low state causes a CPU wait mode, to 
allow for access with slow memory. AND gate U1OC 
keeps the ready signal high via the failsafe one-shot 
and expansion signal EXTRDY. 

RAM is organized in 1 K banks, chip-pairs selected 
by U12. ROM is in 2K banks, selected by U13 and 
U14. ENDB is a fourth 2K bank select for expansion. 
U6 selects the interface chips and is wired for select- 
ing one of three 32-bit CRU I10 bit groups. Address- 
ing is detailed in the last section. 

memory and bus expansion 
Fig. 4 is a simplified memory schematic. Static 

RAM uses 21 14 devices having a 1 K by 4-bit struc- 
ture. Address lines A4 to A13 and write enable WE 
are common to all RAM chips, but data bus lines 

must be split as indicated. RAM chip select lines - - 
RAM0 to RAM7 must be common only to a pair of 
21 14s. 

All ROM pins except chip selects ROMB to ROM2 
are common. Either a 2516 or 2716 EPROM may be 
used for ROM, but there is a slight programming dif- 
ference between the two. Both RAM and ROM may 
use 450 nanosecond access time devices. 

A minimum system must have U25, U26, U31, and 
U32 installed. All memory sockets are wired for ease 
of check-out. The board in photo 2 shows 4K RAM 
installed for program verification. The memory map 
is seen in fig. 4A. 

Bus transceiver U24 and bus buffers U28 to U30 
are needed only if expansion is considered. R21 must 
remain to hold EXTRDY high if U30 is removed. 

talking to the rest 
of the system 

The TMS9901 Programmable Systems Interface 
(PSI) is the key device in fig. 5. It provides interrupt 
masking, priority encoding, I10 ports, and an interval 
timer in one package. It also handles interrupts from 
the TMS9902 Universal Asynchronous Receiver1 
Transmitter (UART) at U17and U18. 

The 9901 communicates with the CPU through the 
CPU's communications register unit (CRU), an inter- 
nal serial interface within the 9980. (The CRU opera- 
tion is covered briefly later in this article, but the 
reader is referred to the reference for detail.) 

The open-collector buffers to the repeaters and 

HEXADECIMAL 
ADDRESS 

0000 

EPROM 0 

EPROM 1 

EPROM 2 

MEM. MAPPED I10 - - - - - - - - . - - 
2000 NOT USED 

I RAM 1 I 

I RAM 5 I 

Required for repeatel 
control firmware 

Wired for future 
control firmware 

Wired for future 
memory-mapped 
110 devices 

RAM used for initial program 
debugging. 
May be used by 
future enhancements. 

Required RAM for repeater 
control. 

fig. 4A. Memory map of controller. Monitor ROM lo- 
cated in $0000 to S07FF address. Minimum RAM in ad- 
dress location $3D00 to S3FFF ($ = hexidecimal). 
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+ ' I  
P O W E R  S U P P L Y  

fig. 5. Interface circuitry and power supply connections. UART in U18 used mainly for internal timer. RC filter for CW ID 
tone (IDOSC) should be isolated to minimize digital noise. A minimum of one 0.01 pF bypass per three ICs is recommended 
on entire board. 
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front panel controls are identical circuit groups to 
each repeater. Mnemonics for the signals have an A 
suffix for the 2-meter repeater, a B suffix for the 220- 
MHz repeater. Direct repeater controls are PTT (push 
to talk), lDOSC (ID tone or 'oscillator'), and SOOP 
(squelch open). Other signal lines in each group refer 
to the front panel controls and indicators shown in 
fig. 6A and in photo 3. 
PTT is low to transmit. Pull-up for the open-collec- 

tor buffers (U16E and U15D) is provided within the 
repeater chassis. The CW identification tone is pro- 
vided by programming the first-level interrupt period 
of 512 microseconds for a square-wave frequency 
just under 1 kHz. RC filtering at the IDOSC output 
. produces a triangular waveform with an amplitude of 

about 5 volts peak-peak. 
Remote shutdown is common to both controllers, 

but the direct telephone interface is within the old 
controller. Two rings on the landline will cause 
SHUTDOWN to go low, disabling the main controller. 
SHUTDOWN is TTL-compatible but requires R18 to 
hold U19-20 high when the backup controller is 
removed. 

photo 2. Photo of controller board made just before 
final circuh freeze. All ICs are socketed on prototype 
board. Except for supply bypass capacitors, all discrete 
components mounted on DIP plugs. Number labels 
were construction references. 

The RS-232 terminal connections (completed in 
fig. 6C) use high-voltage buffers in U22 and U23 for 
an ASR-733 terminal. Other devices can be used to 
interface the UART at U18. The terminal is connected 
directly to the new controller, and not used in the 
backup. 

The power demand of the single-board controller 
is 3 A at + 5 Vdc, 2 mA at - 5 Vdc, 0.2 A at + 12 
Vdc, and 0.1 A at - 12 Vdc. The +5  Vdc supply 
demand is dependent on the amount and type of 
memory. A well-regulated supply should be used, 
but the current should be calculated for your own 
configuration. 

manual control and indication 
The front panel controls are not an absolute re- 

quirement, but do provide local control for testing 
and a quick indication of operation." The 2-meter 
control and indication is shown in fig. 6A; the 220 
MHz arrangement is identical except for intercon- 
necting pins. 

The condition of the.ENABLE switch is periodically 
read by the program. Switch status, shutdown sig- 
nal, and a flag in memory will determine if the partic- 
ular transmitter should be turned on when requested. 
The ENABLE status is displayed by the program as a 
check of all conditions. 

The XMlT display lights up whenever a repeater is 
transmitting. The TEST switch controls two methods 
of transmit: manual - without microprocessor con- 
trol - if the switch is held to the left, or simulation of 
squelch-open with processor control if it is held to 
the right. The SOOP display indicates the latter simu- 
lation, or normal squelch-open condition, of the 
repeater. 

The ID LED is driven from the same source as the 
audio tone. Since this signal is a fifty-percent duty 
cycle, the current limiting resistor is smaller, creating 
a more uniform brightness. 

Four keyboard commands are recognized. An 
operator can type U on the terminal to update the 
time, T to print current program time, M to modify 
the clock, and S to print the current system status. 
Other entries are ignored. The time correction is the 
number of seconds to be added to the internal clock 
each day; there is no provision for tweaking the sys- 
tem clock frequency. 

construction 
The controller was wire-wrapped on a prototype 

board, as shown in fig. 7 and photo 2. Bypass ca- 
pacitors for the + 5 V supply line were soldered di- 
rectly on the board, one for every three ICs and one 

'User-friendly controls and terminal commands benefit the non-computer- 
ist in your repeater committee. photo 3. Front view of front panel controls and indicators. 
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New low-noise microwave transistors make 
preamps in the 0.9 to 1.0 dB noise figure 
range possible without the fragility and power 
supply problems of gas-fet's. Units furnished 
wired and tuned to ham band. Can be easily 
retuned to nearby freq. 

I 

M d z z , ,  P30, and P432 

Tunable 
Mqdel Freu Ranae Noise Figure Gain Price 
LNA28 20-40 0.9 dB 2046 $39.95 
LNA 50 40-70 0.9 dB 20dB $39.95 
LNA144120-180 1.0dB l8dB $39.95 
LNA220 180-250 1.0 dB 17dB $39.95 
LNA 432 380-470 1 .O dB l8dB $44.95 

I 
Our traditional preamps, proven in years of 
service. Over 20,000 in use throughout the 
world. Tuneable over narrow range. Specify 
exact freq. band needed. Gain 16-20 dB. NF = 
2 dBor less.VHFunitsavailable27 to300 MHz. 
UHF units available 300 to 650 MHz. 

P30K, VHF Kit less case $1 4.95 
P30C. VHF Kit with case $20.95 
P30W, VHF Wirednested $29.95 
P432K, UHF Kit less case $18.95 
P432C. UHF Kit with case ' $24.95 
P432W, UHF Wirednested $33.95 

Models to cover every practical rf 8 if range to 
listen to SSB, FM, ATV, etc. NF = 2 dB or less. 

Antenna Receiver 
Input Range Output 

VHF MODELS 

Kit $44.95 
Less Case $39.95 
Wired $59.95 

UHF MODELS 432-434 28-30 

Kit $54.95 
435437 28-30 
432-438 144-1 48 

Less Case $49.95 432-438 50-54 
Wired $74.95 439.25 61.25 

SCANNER CONVERTERS Copy 72-76,135- 
144,240-270,400-420, or 806-894 MHz bands 
on any scanner. Wiredltested Only $79.95. 

For SSB. CW, An/,  FM, etc. Why pay big 
bucks for a multl mode rig for each band' Can 
be linked with receive converters for 
transceive. 2 watts output. 

Exciter Antenna 
Input Range Output 

For VHF, 28-30 144-146 

Model XV2 
28-29 145-1 46 
28-30 50-52 

Kit $79.95 27-27.4 144-144.4 
Wired $1 19.95 28-30 220-222 
(Specify band) 50-54 220-224 

144-1 48 50-52 
50-54 144-1 48 

144-1 46 28-30 I 
28-30 432-434 

For UHF, 28-30 435437 
Model XV4 50-54 432438 
Kit $99.95 61.25 439.25 
wired $1 49.95 144-148 432-438, I 

I *Add $36 far 2M inout 

For lim~ted tlme, 
buy a transm~t converter 

above wlth 40-45W PA 
($1 29.95) and get $39.95 

cabinet FREE 

432 also available in broadband version to LoOK AT THESE 
ver 20-650 MHz without tuning. Same price AlTRACTlVE CURVES! 

FM-5 PC Board Kit -ONLY $1 59.95 
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For years, Hamtronics @ ' "'"-" * , 
have been used by . 

turers to make repeaters. Now, in 

I! quality and superb value, we are proud ' 
to offer a complete repeater package. 

1 :' 
---__ ------- 

FEATURES: 
SENSITIVITY SECOND TO NONE; TYPICALLY 
0.1 5 uV ON VHF, 0.2 uV ON UHF. 

SELECTIVIN THAT CAN'T BE BEAT1 BOTH 
Wlmd/lested 8 POLE CRYSTAL FILTER & CERAMIC FILTER FOR 

GREATER THAN 100 dB AT f 1 2KHZ. HELICAL 
6M,2M,220 $595 $745 RESONATOR FRONT ENDS. SEE R144. R220. 

440 $645 $795 AND R451 SPECS IN RECEIVER AD BELOW 

Both kit and wired units are compfale wlth sllpam module& hadware, and crystals OTHER GREAT FEATURES: FLUTTER- 
PROOF SQUELCH, AFC TO COMPENSATE FOR 

CALL OR WRITE FOR COMPLETE DETAILS. OFF-FREQ TRANSMITTERS, SEPARATE LOCAL 
SPEAKER AMPLIFIER 8 CONTROL. 

A180 8wN8bia for remr~h, site I lnkl~crmab8nd 6 10M. CLEAN. EASY-TUNE TRANSMITTER; UP TO 20 WATTS OUT. 

INTRODUCING - 
NEW 1983 RECEIVERS 

Rl44 Shown 

R1441R220 FM RCVRSfor2M or220 MHz. 
0.1 5uV sens.; 8 pole xtal filter B ceramic fllter 
in M, helical resonator front end forexceptional 
selectivity (curves at left). AFC incl., xtal oven 
avail. Kit only $1 19.95 

R451 FM RCVR Same but for uhf.Tuned llne 
front end. 0.2 uV sens. Kit only $1 19.95. 

R76 FM RCVR for 10M, 6M, 2M, 220, or 
commercial bands. As above, but w/o AFC or 
hel. res. Kits only $109.95. 
Also avail w/4 pole filter, only $94.951 kit. 

R l  IOVHFAM RECEIVER kitforVHFalrcraft 
band or ham bands. Only $84.95. 
R l l O  UHF AM RECEIVER for UHF uses. 
including special 296 MHz model to hear 
SPACE SHU-ITLE. Kit $94.95. 

t-T-4- PC*+& 
/ /&- 

a,.. - 
HELICAL RESONATOR FILTERS available 
separately on pcb wlconnectors. 

HRF-144 for 143-150 MHz $34.95 
HRF-220 for 21 3-233 MHz $34.95 
HRF-432 for 420-450 MHz $44.95 

(See aelecWvlty curves at /en.) 

COR KlTS With audio mixer and speaker 
amplifier. Only $29.95. 

CWlD KlTS 158 blts, field programmable, 
clean audio. Only $59.95. - 

TRANSMITTERS AND 
ACCESSORIES 

151 VHF FM EXCITER for 10M. 6M, 2M, 
220 MHzoradjacent bands. 2 Wattscontin- 
uous. Kits only $59.95 

T451 UHF FM EXCITER 2 to3 Wattson450 
ham band or adjacent. Kits only $69.95. 

a VHF& UHF LINEARAMPLIFIERS. Use on 
either FM orSSB. Power levelsfrom 10 to45 
Watts togo with exciters& xmtg converters. 
Kits from $69.95. - -.. V 

-----=Q-- 

A16 RFTlGHT BOX Deepdrawn alum. case 
with tightcoverand noseams. 7 x8x2 ~nches. 
Only $1 8.00. 

More Details? CHECK-OFF Page 129 r /  136 April 1983 65 



for every two memory chips. All other discrete com- 
ponents mount on DIP plugs. 

A 12 x 17 x 2 inch (30 x 43 x 5cm) Bud chassis 
is bracket-mounted to the rack panel. Two 7 x 11 
inch (18 x 28 cm) aluminum plates hold the power 
supply and four pairs of card edge connectors. All in- 
terface connectors, the line fuse, and switch are 
mounted on the rear face of the chassis. 

programming and checkout 
The program was coded in short routines, most 

containing less than fifty lines. The code is heavily 
commented to facilitate debugging and to provide 
good documentation. Documentation is essential if 
you want anyone, even the programmer, to under- 
stand the program at a later date. 

The program was initially programmed into the 
EPROM and installed on the board. A short routine 
was executed to move the program from ROM into 
RAM. Execution from RAM was under control of the 
monitor, allowing correction and patching. The mon- 
itor used was TIBUGTM. 

The EPROMs are re-programmed after checkout so 

the program can execute from a ROM address area 
rather than RAM. 

Hardware and system checkout procedure used 
the front panel TEST switch to simulate the receiver 
squelch-open signal until most of the program bugs 
were found. Later, the PTTA line was jumpered to 
SQOPB and was jumpered to SQOPA; with both 
channels enabled, the controller would alternately 
transmit on 2 meters and 220 MHz. We ran the con- 
troller only in this mode for several days in the 
presence of the club's HF and repeater equipment to 
verify that the controller was rf compatible. No in- 
terference was observed. A typical printout is seen in 
fig. 8. 

history 
Total construction time for this project was ap- 

proximately four months. Most of the board wiring 
and program design was completed during a two- 
week vacation. The most time-consuming task was 
packaging the controller. 

The controller was installed in the K50JI repeater 
in January, 1981. Up to the time of this writing, 
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fig. 6. Front panel controls and indicators for 2-meter repeater in A. 220 MHz front panel and repeater connections are 
identical except for pin numbers. Underlined names are identical to front panel photo. B indicates parallel connection 
scheme for backup controller. C gives RS-232serial interface pin connections to main controller. 
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fig. 7. Location of ICs on controller board. Edge connections are double side, and pins etched in board. Letters and num- 
bers used for construction reference. Two R A M  chips in U31, U32 is the minimum requirement but photo indicates 4K R A M  
population up to U38 for development purposes. 

about two years, we had only one failure due to bad 
memory chips. Since the backup controller picked up 
when the main unit failed, the repeater was never off 
the air. The bad chips were quickly located and re- 
placed. 

The controller is reliable, expandable, and relatively 
simple. It can be made on a prototype board or it may 
be an adaptation of commercially available micro- 
processor boards. Hardware and software is designed 
so other features may be added easily. 

Based on observation of microprocessor loading, 
the controller should be able to control three re- 
peaters simultaneously. The Level 1 interrupt is the 
heaviest CPU load and provides the ID tone; a sepa- 
rate hardware oscillator will relieve much of the first- 
level interrupt handling. 

This project would not have been possible without 
the help of WB8CEB for most of the program editing 
and N5JS and AJ5L who maintained the rf portions 
of the repeaters. 

A listing of the control program is available on an 
8-inch C P M T M  compatible disk available from the 
author for $15.00. This disk contains the program 
listing and an object file for programming EPROMs. 
The disk is single-sided, single-density and the pro- 
gram uses 26 sectors at 128 bytes per sector. 

for the computer technician 
Computer technology is a specialized area. Some 
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I 5 0 1 1  PF'T TIMF I: 2 i l 4 1  
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fig. 8. Typical printout of pa,rt of one day's operation. 

explanations and technical arguments follow which 
will serve the needs of the computer specialist who 
undertakes this project. ham radio cannot take sides 
in programming techniques, but a strong relationship 
between hardware and software is integral to the 
successful design of this system, and the computer 
technician should be aware of this before beginning 
the project. Editor. 

Reentrant programming is sometimes confused 
with recursive programming; we offer the following 
abbreviated definition from Granino Korn's Micro- 
computers for Scientists and Engineers: 

"A special case occurs where a subroutine is inter- 
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table 2. TMS9901 PSI b i t  assignments. 

select b i t  CRU read data 

Control blt (1) 
I N T l ~ I C L K l  (2) 
INT2-ICLK2 
INT3~1CLK3 
INT4-lCLK4 
INT5-ICLK5 
INT6-ICLK6 
INT7-ICLK7 
INT8-/CLK8 
INT9-ICLK9 
1NT10-iCLK10 
INTI 1-ICLK11 
INT12-/CLK12 
INT13-ICLK13 
INT14-lCLK14 
INT15-IINTREQ 

~- 

Remote shutdown 
ID  Ch A 

ENABLE S W  Ch B 
ID Ch B 

SQOPCh B 

ENABLE SW Ch B 

(11 0 Interrupt mode, I clock mode 

( 2 )  Data present or1 INT plti (or clock value) 
w ~ l l  be read regardless of rnask value 

131 In Interrupt mode wrtting a 1 Into mask w ~ l l  endble 
Interrupt a 0 wlll dtsable the Interrupt 

141 Wr~ttng a zero to b ~ t  15 wh~ le  In the clock mode 
executes a software reset of the 110 plns 

rupted and the interrupt calls the same subroutine. A 
program may fail on return from interrupt. Subrou- 
tines designed to work properly on interrupt and res- 
toration from interrupt are called 'reentrant.' A good 
way to obtain reentrant subroutines is to provide 
temporary storage of addresses and register contents 
in 'stack' storage. Real-time computation with many 
interrupt-driven segments make reentrant program- 
ming desirable." 

When many repeaters need be controlled, the only 
additional software necessary should be new param- 
eter tables and calls to the routines handling data in 
these tables. Not only should the data manipulation 
instructions be reentrant, but so should I /O instruc- 
tions; controlled devices will not always have the 
same 110 addresses. 

The I /O structure of the 8080 does not lend itself 
to reentrant programming. I t 0  routines must be pro- 

CRU w r i t e  data 

Control bit 
MASKl ICLK1 (3) 
MASK2lCLK2 
MASK3lCLK3 
MASK4/CLK4 
MASK5lCLK5 
MASKGICLKG 
MASK7ICLK7 
MASK8/CLK8 
MASK9/CLK9 
MASK 10jCLK 10 
M A S K l l / C L K l l  
MASK12jCLK12 
MASK13/CLK13 
MASK14lCLK14 
MASK15IRST2- (4) 
Fall-safe strobe 
LEVEL 1 INTERRUPT INDICATOR 
LEVEL2 INTERRUPT INDICATOR 
LEVEL 3 INTERRUPT INDICATOR 
LEVEL 4 INTERRUPT INDICATOR 

- 

ID Ch A 
ENABLE Ind Ch A 

XMIT Ch A 

ID Ch B 
ENABLE Ind Ch B 

- 
XMlT Ch B 

- 

grammed once for each channel, and you must de- 
cide which piece of code to execute, or the code 
must be written to be self-modifying: the program 
modifies the instruction set about to be executed 
before entering the set. The instruction must reside 
in RAM to be self-modifying. The I10 of the 8080 
must transfer eight bits at once, which requires extra 
logical instructions. This means that the bits which 
control the repeater must be set, reset, and tested, or 
only one function can be assigned to each 110 port. 

While you need subroutines to load and test an 
8080 memory location, a single 9900 instruction per- 
forms the same function. The 9900 110 structure 
lends itself to reentrant programming. The 9900, 
through its CRU, may transfer from one to sixteen 
bits with a single instruction. This makes it suitable 
for multiple-control applications. 

The address bus I /O address is generated by add- 
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ing the CRU bit address in the instruction to the con- table 3. Controller parts l ist. 

tents of the CRU base register, one of the user- 
quantity type 

accessible registers. By setting base register con- 1 TMS9980 U20 
tents differently for each channel, the same I10 in- 1 TMS9901 U19 

structions can be used to control the same function 2 TMS9902 U17, u18 

on different channels. 2 min., 16 max. 21 14 U31 to U46 
2min. .  3max. 2516 U25 to U27 

Since all general purpose registers are in memory, 1 74LSOO U4 
only the CPU program counter, status register, and 1 7 4 ~ ~ 0 4  u11 

workspace pointer need be saved during an inter- 
rupt. These are saved and restored automatically. 
The programmer does not have to keep track of 
which registers to save or restore. 

The TMS9980 CPU is part of the 9900 family and 
uses the same instruction set. This class of processor 
differs from earlier designs and readers should refer 
to the reference material for exact details. The 
following will help you understand the CRU and how 
it is used in the K50JI repeater. 

understanding the CRU 

The communications-register-unit uses a dedi- 
cated bit-addressable interface for I10 between the 
CPU and 9901, 9902 devices. The CRU interface in the 
system is the address bus and three signal lines: 
CRUCLK, CRUIN, and CRUOUT (multiplexed with ad- 
dress line A13 on the 9980). The 9901 and 9902s are 
enabled via U6 by address lines AO, A l ,  A5, A6, and 
A7 while address lines A8 through A12 select the sin- 
gle bit to be input or output. The CRU transfers data 
one bit at a time, serially, on the CRUIN and CRUOUT 
lines. 

For output, the address lines are set to point to the 
desired output bit and that bit of data is put on the 
CRUOUT (A131 line. CRUCLK then clocks the data 
into the selected device. For input, the address lines 
are set to point at the desired input, then clocked into 
the CRU through the CRUIN line. There is no external 
signal to indicate when an input is read. 

Table 1 lists the hardware and software addresses 
for the CRU. The 9901 occupies thirty-two bits of 
CRU inputloutput space and assignments are given 
in table 2. Table 3 is a complete parts list for the 
controller. 

Table 2 needs further explanation: bit 0 controls 
the mode of bits 1 to 15. If bit 0 is logic 0, the 9901 is 
in interrupt mode. Writing to bits 1 to 15 sets an in- 
ternal mask for passing or ignoring an interrupt level. 

The 9901 is in clock mode (internal interval timer) if 
bit 0 is logic 1. Writing to bits 1 to 14 loads a value 
into the timer's count decrementer. As the timer 
counts down to zero, an interrupt is issued and the 
timer resets to decrement value. Reading bits 1 to 14 
will read the current value of the decrementer. Read- 
ing bit 15 inputs the status of the interrupt request 
while writing to bit 15 initiates a reset of inputloutput 
pins. 

resistors 
(all resistors are %W, 10% unless otherw~se spec~f~ed) 

1 
1 
2 
6 
2 
2 
6 
6 
2 
1 DIP array 
1 

220 K 
68 ohm 
82 ohm 
120 ohm 
510ohm (5%)  
2.2 K 
4.7 K 
15 K 
1 K 
1 K 
220 K 

R7 
R2 
front panel 
front panel 
R4, R5 
R19, R20 
R1. R6, R8, R13, R18, R21 
R9, R10, R12, R14. R15, R17 
R11. R16 
R3 (Beckman 899-1-1.0 K )  
R7 

capacitors 
(all capacitors are d~sk. 25 V mln unless other spec~f~edl 

0.01 lrF 
0.1 pF 
1.0pF 
10 pF mica 
33rF 
47 11 F 
CY-18 crystal, 

10 MHz 
1 N4001 
LED, green 
LED, red 
LED, yellow 

switch, SPDT, momentary- 
off-momentary 

switch, SPST 

C2, C7, C8, C9, C l l  to C30 
C5, C6 
C4 
C3 
C l  (electrolytic, 10 V mln.1 
C10 (electrolytic, 10 V rnln I 

Y 1 
CR 1 
front panel 
front panel 
front panel 

front panel 
front panel 

Bits 16 to 31 are for 110, the majority directly inter- 
facing with the repeaters. Writing a 0 and then a 1 to 
bit 16 will re-trigger failsafe one-shot U21. Re-trigger- 
ing must occur at a 60 Hz rate. 

Bits 17 to 20 are monitor output which indicates 
the level of interrupt processing. Entering an inter- 
rupt routine sets the appropriate bit for that interrupt 
level. Completing an interrupt resets the bit. Oscillo- 
scope monitoring verifies the interrupt and indicates 
CPU loading for each interrupt time. The first three 
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interrupt levels are used here with the fourth level re- 
served for future use. 

Bit 21 is an input for remote shutdown via tele- 
phone line through the old controller. The old con- 
troller will shut down through its own interface cir- 
cuitry and a low state of SHUTDOWN will disable the 
new controller. 

Bits 22 to 26 are I10 control for the 2-meter re- 
peater ("A" suffix mnemonics) while bits 27 to 31 are 
identical in function for the 220 MHz repeater ("B" 
suffix). 

lnterrupt level 3 is internal to the 9901. lnterrupt 
levels 4 and 5 are hardwired to the interrupt outputs 
on both 9902s. The 9901 will prioritize interrupts, out- 
putting an interrupt code of 0 for highest priority and 
15 for lowest priority. The 9980 CPU interprets levels 
3,4, and 5as interrupt levels 1,2, and 3, respectively. 

Each 9902 UART is assigned thirty-two bits of CRU 
and each may cause an interrupt from four separate 
events. Repeater control uses only the interval timer 
interrupt. The second 9902 (U18) is used solely for 
the timer, but could be used for a second serial inter- 
face. 

software 
Author Warner claims that packaging the control- 

ler was the most time-consuming task and that soft- 
ware design was second. Judging from the 51 pages 
of program listing available, we might reverse that 
statement. The final excerpt contains some details 
on the program package. 

The software design was to include as many fea- 
tures as possible and to break the program into small, 
easy-to-follow modules. These modules can be called 
by the appropriate interrupt processor module, de- 
pending on the desired frequency of execution. It 
would not be difficult to  add modules for new 
features. 

Modules communicate with each other (on the 
same and different interrupt levels) via semaphores, 
flags set in specific memory locations. Seven ex- 
tended-operation (XOP) instructions are included for 
1/0 with a keyboard/printer. The hardware will sup- 
port a total of 16 XOPs, so users may add their own 
XOP routines. 

Hardware reset causes an entry into the initializa- 
tion section of the program. This initializes certain 
memory locations, 1/0 interfaces (including all inter- 
val timers), and the interrupt mask register in the 
9901. Once accomplished, the program enables in- 
terrupts and begins execution of the program's poll- 
ing loop. 

The following program names are those included 
in the program. The interrupt level routines handle all 
the repeater control functions. Three levels of inter- 

rupts are used. Level 1 is highest and occurs when 
the 9901 interval timer decrements to zero. Program 
segment C04 generates the CW ID tone on a Level 1 
interrupt. This will generate a 1 kHz tone for each re- 
peater. 

lnterrupt handlers are similar. First the appropriate 
CRU output bit is set to indicate initiation of process- 
ing at the particular interrupt. Register 1, used as an 
index register, is loaded with the address of the 
parameter table for one repeater. The proper routines 
for that repeater are then called to operate on the 
parameters. When processing for one repeater is 
complete, Register 1 is re-loaded with the address of 
the parameter table for the other repeater, and the 
same routines are called again. When all processing 
for the interrupt level is complete, interrupt hardware 
is enabled for the next interval timer decrement- 
through-zero. The CRU bit, indicating process in 
operation, is reset and control returns to the inter- 
rupted routine. 

Level 2 interrupt is caused by the interval timer in 
the 9902 at U17. This timer is set to decrement 
through zero every 4.7 milliseconds. The routine 
labelled C01 is executed on a Level 2 interrupt and 
forms the ID tone length and beep. 

Main repeater timing occurs at Level 3, generated 
every 16.7 milliseconds. Some system functions, 
such as time of day and checking for remote shut- 
down, are executed only once per interrupt. All other 
repeater routines must be executed once for each 
channel. Routines ROO, R07, and R09 are called only 
once while repeater routines R01 through R05, R08 
are called twice. 

When no interrupts are being serviced, the polling 
loop at 103 is operating. This loop checks for key- 
board inputs and checks flags that indicate printout 
of an hourly repeater status. Once each hour the 
interrupt level routines move the hourly status for 
each repeater to a print buffer, clear the next hour's 
status, and set a print request flag. The polling loop 
checks this flag and, if set, lists the status from the 
print buffer on the terminal. If both repeaters are 
enabled, 2-meter status is printed first. 

Each status line printout includes the hour, the 
number of seconds of total transmission, the number 
of QSO periods, timeouts and IDS issued. For status 
purposes, a QSO is defined as a period of exchanges 
separated by no more than thirty seconds. The last 
printout column is the number of receptions too 
short to bring up the repeater. 

reference 
1 .  9900 Family Systems Design, publication LCC4400, Texas Instruments, 
Incorporated. 
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Measure trequencles from 
5Hz to 100MHz on your Connect this high 
dlgltal Voltmeter w~th a quality low cost 
resolutcon of 3'1 dlglts - Capacitance 
easy to use - perfect for 
l~eld Servcce - lab lestcng 

Meter Module. 

-home hobbyist1 Connect DM-8 to your 
the OM-I 1 to your OVM. d~gctal Volt Meter 
set the OVM to the 2VOC and turn it into 
range, connect a signal to a D~gital 
the OM-1 1 vlaa BNCcable 
(not lncludedl and 

Capacitance 

measure the trequency of 
Meter - the Low 

anv sonlrra HI Lo  Aanoe Cost Way! 

SPECIFICATIONS 

- , - - - - - - - - - - 
LEOS ensure fast, accurate readlnos 

SPECIFICATIONS 
Frequency Range 5Hz lo 10OMHz 

- Input Impedance 1 MegOhm 
- lnnut Sensctcv~tv 1OOHz BOMV 

- - . . - . - . 
- Size 6.25" X 3.75" X 2" 
- External 9V DC Dower supply included 

I I 
(9V batteries not included). 

- BNC input cable accessory Model PSA-2 - Scze - 6.25 ' X 3.75" X 2' 
Stock No: 110027 add 514.99 - Includes Model 336 Test Clips 

MODEL NO. DM-1 1 $69.'' MODEL NO. DM-8 

STOCK NO. 15-001 1 

s79.99 Includes 

5-0008 Albla's Satisfaction Warranty 

I 
- 2v outpu1 
- Accuracy better than 58 
- Push lo read range (button) from 1 pF to 20.000 F 
- Zero Calibration control 
- In one easy to use, self-contained package. 
- Batlery powered. with "push to read  battery saver circuit 
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6-meter amplifier 

A companion unit 

to the 2-meter 
and 1 % -meter amplifiers 

This six-meter amplifier is a companion unit to the 
2-meter and 1-1 14-meter amplifiers previously de- 
scribed in ham radio articles.' All three amplifiers are 
built using the same chassis configuration originally 
described by K2RIW for a stripline kilowatt for 432 
MHz.2 The 50-MHz version uses a conventional pi- 
network output with inductive tuning, and a coil sim- 
ulated half-wave line for its input section. Both the 
tetrode (fig. 1) and the triode (fig. 2) versions will be 
discussed. Like its predecessors, the 50-MHz ampli- 
fier uses para,llel combinations of any of the 4CX250 
type tetrodes, the 8930 tetmdes, or the 8874 triodes. 
Metering and power supply connections are identical 
to the 2-meter and I-114-meter amplifiers. Using a 
standard design for VHFIUHF amplifiers, a single 
power supply can be switched from one amplifier to 
another. Remote operation with a separate metering 
unit at the operating position or built into the power 
supply is another adaptation, useful particularly at 
432 MHz. 

These four 12 x 6 x 8 inch (30.5 x 15.2 x 20.3 
cm) power amplifiers for the four popular VHFIUHF 

By Fred J. Merry, W2GN, 35 Highland Drive - 
P.O. Box 546, East Greenbush, New York 12061 
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RF S l M P L l N G  

Tube sockets EIMAC 630A 
Surge vollagoproteclorr (SVPI - 470 roltr 
1 k resistors ~n grldclrcull ( I t a r e 2  watt* 
Mstsr#ng resmtarr are: 1 wall lor 10 ohm(5%)  

112 watt lot 910 ohrn(5%1 

NORMALLY U P  POS 
FTcapactlors E r e  tOOOpF1600 Yoll, 1000pF14kV 
Cersmtc by-pass capacitors 1 kV10 001 andO.O1) 
Plale blocklng sspacllors CentratabUsoS 500 
F , ~ e d l o a d ~ a p a ~ ! t o r s  Centrslab8SOS-100 
Grtd tune andlosdcapacrtorr 20 la 25 pFISW volts 
RFC'r 12) 50 turns n26A WG - 112lnch dnarneter 
Tellon rod-wlndmg 1 - 3 4  tnlnches 
P8.s 2 a n d 4  of C J connector are connected to 
plate current and plate voltage lrerpecttvely) 
metering resrstors !n the power supply. 

Amateur bands have been successfully duplicated 
hundreds of times. They are rugged and offer a 
proven performance developed by thousands of 
hours of testing and use over the past eight years. 
They provide flexible and reliable high-power opera- 
tion. 

By initially drilling and punching a set of chassis 
boxes for all four models (432, 220, 144, and 50 
MHz), an amplifier can be converted from one band 
to another. This might be achieved by using a quick- 
change mechanical procedure for the four separate 
frequency-sensitive circuit elements. 

construction details 
The essential dimensions for chassis drilling and 

punching are contained in the articles listed in refer- 
ence 1. This article covers only construction details 
peculiar to the %-MHz amplifier. 

Referring to the schematic of the %-MHz tetrode 
amplifier (fig. 11, notice that the two grids are con- 
nected by a copper strap between the sockets. The 

two anodes are paralleled by a brass or copper plate 
assembly which uses fingerstock for connection to 
the anodes, providing a mounting for the plate block- 
ing capacitors and a connection point for the high- 
voltage RFC. The dc circuitry is similar to that found 
in the previously described amplifiers. 

In the triode amplifier (fig. 21, the rf section is ex- 
actly the same as that shown in fig. 1 except that rf 
chokes are used in the filament leads and in the cath- 
ode bias lead. The cathode bias and metering cir- 
cuitry is conventional for a grounded grid amplifier. 
Two meters are used with the grid current meter on a 
non-locking switch to read plate voltage. 

control and safeguard options 
The optional circuitry shown in fig. 2 provides ex- 

amples of control and safeguard features which can 
be added to these amplifiers. The blower option pro- 
vides 120 Vac on pins 2 and 4 of the cable connector. 
This permits powering the blower from a receptacle 
on the amplifier chassis, rather than running a lead 
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back to the power supply. An air switch is mounted 

.. - A?? in the blower air stream and connected via the 
blower connector to two power switches (one lock- 
ing and one non-locking) and to pin 7 of the amplifier 
connector. Pin 7 is the power relay operate lead in 
the power supply.' 

To turn the amplifier on, the locking-type power 
switch is switched to the on position and the non- 
locking (push-button type-momentary) switch is 
pressed to operate the power relay. The power relay 
energizes the power supply and provides 120 Vac 
on pins 2 and 4 to start the blower. With the blower 
up to speed, the air switch keeps the power relay ac- 
tuated. Once the push button is released, the power 

Tetrode amplifier - front view. supply relay is under the control of the air switch. 



'I 

Tetrode amplifier - rear view. 

Tetrode amplifier - upper chassis. 

Should the blower fail or not come up to speed, the 
power supply will automatically shut down, an im- 
portant safeguard considering the two hundred dol- 
lar price tag on 8874s. 

If excitation is applied with no plate voltage on the 
tubes, damage to the grid structure may result. The 
high-voltage fail-safe option provides a safeguard by 
using a transistor and a relay to open the bias control 
circuit if high voltage is not present. A 12-volt power 
supply for this feature is provided by a voltage dou- 
bling circuit from the filament line. 

The remaining option, shown in fig. 2, is used to 
operate a DPDT coaxial relay which can be mounted 
(with a coaxial adapter) on the output connector of 
the amplifier. The coil of the relay and a set of auxil- 
iary make-contacts are connected to the amplifier 
chassis via a four-contact connector. The 12-volt 
supply, auxiliary control relay circuitry, a power am- 
plifier (PA) inlout switch, and a control jack com- 

plete this feature. Note that a ground on transmit to 
the amplifier control jack will apply operating bias to 
the amplifier only if the antenna relay is operated and 
the auxiliary relay (in this optional circuit) is released. 
In receive, 12 volts is applied through the winding of 
the antenna relay to the auxiliary relay winding. The 
auxiliary relay operates, but the antenna relay, which 
requires more current than the auxiliary relay, does 
not operate with the PA switched to the in position. 
A ground on transmit from the exciter causes the 
antenna relay to operate immediately and the auxil- 
iary relay to release after a slight delay. This prevents 
the amplifier from being "hot switched" and pro- 
vides additional protection for the rf amplifier in the 
receiver. A layer or two of cellophane tape on the 
pole piece of the antenna relay is usually required to 
guarantee release. More sophisticated antenna relay- 
control circuitry is desirable, however, for EME am- 
plifier applications. 

Construction and mounting arrangements for the 
various options are covered in the construction infor- 

$ 0  MHz LOW PASS L I L 2 L 3 
F I L T E R  

." -f:T A 

fig. 3A. 50 MHz low-pass filter.' 

POMONA e2128 

HARMONIC TRAP MOUNTS ON COVER OFF 

RF OUTPUT WITH  
ADAPTER 

UHF CONNECTOR 

fp! 
BOX 

0 0 

A 7Olu,ns No 27 AWC. Y4 lnch long 
114 Inch Trllon rod 

B 8 117 lurnl No 20 A WG. If2 lnch long 
C 6 rums No ZOAWG, tnlnch long 
0 Pzslon 1rfmm.r CID~CIIO~S 10 DF 
SO MHz nmpllllrr 
U,,DCICh.IIIS -re., 
R r  0"lDYl dr.lll". 
L P llll.. 

fig. 38. Trap filter. 
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UPPER CHASSIS 

BOTTOM VIEW 

r------ - - - - - -  l 2 314 - 
I 

EXISTING HOLES 1 9/64 -8  
ENLARGE TO 

J 7 / e  

I 

1 - 

* - 3 ,,4 --4 

C 4 3/16 - 

12 -- 

UPPER CHASSIS FRONT 

2 3 / 4  

I I / 2  
13/16 

fig. 4. Upper chassis drilling chart. 

of harmonic attenuation which no longer meets mod- 
ern RFI design requirements. A suitable LP filter de- 
sign for this 50-MHz amplifier is shown in the 1981 
ARRL Handbook, pages 7-11 (fig. 3A). Harmonic 
trap circuit construction is shown in fig. 38. 

Information on the triode and tetrode amplifier 
power supplies has already been provided in the 220- 
MHz amplifier article.' 

construction - tetrode amplifier 
If you do not intend to use the chassis for the 50- 

MHz amplifier on any of the other VHFIUHF bands, -- 9- 7- 
omit the following in its construction: five holes 
(1 1/64 inch or 4.4 mm) in the right side of the upper 

Tetrode amplifier - lower chassis. chassis used for mounting the 2-meter plate line, four 
holes (7164 inch or 3 mm) and one hole (518 inch or 
15.9 mm), on the rear of the upper chassis for 
mounting the r f  output connector; two holes (7164 
inch or 3 mm), one hole (318-inch or 9.5 mm) for the 
plate load control in the top plate, and the hole in the 
front of the lower chassis for the plate tune control. 
The remaining holes not used for 50 MHz can be 
drilled and disregarded or filled with 6-32 (M3.5) 
hardware. 

mation for the triode amplifier. Which options are 
chosen, and whether they are mounted inside or out- 
side the amplifier, is determined by the intended ap- 
plication and the builder's inclination. These options 
are also applicable to the 50-MHz retrode amplifier 
version as well as to the other models of these ampli- 
fiers, already described. 

A lowpass filter or harmonic trap circuit is needed 
in the rf output to attenuate harmonics in the ampli- 
fier output. These amplifiers, even when operated in 
the linear mode, may have harmonic components no 
more than 40 dB down from the fundamental, a level 

TUNING RING 

COPPER 

0 OJS 

7 / 6 4  -- 

SLOT - 

SHAFT 

3 -- L 
4 *- 1 / 4  

rlg. 5. Inductive tuning ring details. 

Triode amplifier socket plate assembly - bottom view. 
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G - 10 G L A S S  EPOXY BOARD 

t- 

TOR010 CWOKE 

T E F L O N  112 D I A M E T E R  X 3 / B  L O N G I B .  32 T H R E A D  

- 
- SCREW 8 -  3 2  X I  INCH 

fig. 6. Toroid choke mounting detail. 

then assembling the upper chassis and grid box. 
Mount the sockets and install the plate line parts. Fi- 
nally, join the upper and lower chassis, make fila- 
ment and grid bias connections, and install the grid 
box parts to complete the assembly. 

UPPER CH4SSlS - R E A R  

r - \ R F  O U T P U T  ', -,' LOCATION 
I I / 4  r 2 M  

t 

i. J 

-- - - - 1 2  1 
fig. 7. Upper chassis drilling for rf output connector. 

- 

Triode amplifier socket plate assembly - top view. 

Fig. 4 shows the upper chassis drilling required for 
mounting the plate coil, variable load capacitor, rf 
choke, fixed load capacitor, and tune and load con- 
trols. Fig. 7 shows the drilling and punching for the rf 

- -3- output connector. This completes the chassis prepa- 
ration. Cathode box of triode amplifier viewed from rear of ampli- 

Details of the inductive tuning ring are shown in fier (toward front of amplifier). Note that toroid choke 

fig. 5. Fig, 8 gives the dimensions for the plate line. mountings are not exactly the same as fig. 6. 

Fig. 9 provides information on the plate rf choke. 
The olate coil is wound with 114-inch (6.3-mm) 

copper tubing, four turns, 2 inches (50 mm) ID, 3-114 
inches (8.3 cm) long. The ends of this coil are flat- 
tened, bent and drilled 11/64 inch (4.4 mm), to 
mount the coil on 1-112-inch (3.8-cm) Teflon pillars 
midway between the top and bottom of the upper 
chassis. When construction is completed, the spac- 
ing between the turns of the plate coil is adjusted to 
provide the required tuning range. The tuning range 
with the inductive ring is in excess of 1 MHz. An ac- 
curate grid dip meter is useful for preliminary adjust- 
ment of turns spacing for the desired frequency 
range. The final adjustment of coil size to the desired 
range is made during the final rf testing. 

The assembly and wiring may be done in the same 
sequence used for the 144- and 220-MHz amplifier, 
by first assembling and wiring the lower chassis and Bottom view of cathode box of triode amplifier. 
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R 1 1116 lot8930 I U ~ ~ S  
R 5364 101750 I r w  1ub.a tor 88741 
8 t . 1 ~  o t ~ o p p e t 0  30 10 0 060 
plltl~COll 4 lums 2 mCh ID 3 114 ancher long 

114 onch coppvr tubtng. ends 5nap.d 
10 1,1 mD"n,lnqplll.r* 

p l l l e  bloch,ng rapac#la,r Centraka851 S I W  

- - C 

1- - - 3 1 1 2  - --C) 3 / .  L 

I L l - 2  ' -- 2 --- * 

fig. 8. Plate line. 

construction - triode amplifier 

R f C  

L - - -  2 3 / . -  -4 

Follow the directions for the tetrode amplifier con- 
struction for chassis drilling and punching, for the 
plate line and plate coil. The cathode tuned circuit for 
the triode amplifier is the same as that described for 
the grid circuit of the tetrode version. The holes in 
the grid box for the filament feed-through capacitors 
are relocated toward the bottom of the box to 
accommodate the toroid chokes (fig. 6 ) .  An addi- 
tional meter hole is punched in the lower chassis 
front on the right side. 

The tube sockets are mounted on a brass plate, as 
described for the 220-MHz triode amplifier. This as- 
sembly (f ig. 10) lets you solder the grid collet 
(EIMAC part #€I82931 in position. Vent holes are pro- 
vided around the base of the tube; it's a good idea to 
have this assembly silver plated. The assembly is 
bolted in place in the same position as the two 630A 

1 / 1 6  
DRI I  L / IND rap - - - - 

6 - 3 2  - - -  - O* D I A M E T E R  *O 
HOl  E 
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-- 

1 

I / . ?  

t _ 

sockets used for the tetrode amplifier. A brass strip 
(fig. 11) may be used to connect the cathode pins of 
the two sockets together. This strap is soldered in 
place after the socket plate has been mounted. Its 
position is such that the cathode socket pins pro- 
trude through the holes about 1 I8 inch (3 mm). 

Alternatively, a small brass plate mounting a brass 
bushing (tapped 10-32) may be soldered to the cath- 
ode pins of each socket. This method of construction 
is more involved, but avoids soldering the grid strap 
in place after the socket plate is mounted. The grid 
strap is fastened by the 10-32 screws on each mount- 
ing plate. 

+ I / Z r  t I  3 /+  - err l /4 

Tt l lon60lurns No 76  AWG I Y 4  ,n~h.s long 

fig. 9. Plate choke. 

Triode amplifier bottom view to illustrate mounting of 
optional circuit features on terminal boards in lower 
chassis. 
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4s holes marbed A (12Jt.p SU 
Holes .mundp.riph.ry 01 10ch.(fl4 7/64 
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1 - 

- - - - 

fig. 10. Triode socket mount. 



Saturday & Sunday 10 to 5 PM 
Monday-Friday 9 t o  6:30 PM 

Come t o  Barry's fo r  t he  bes t  buys In town. For 
Orders Only Please Call: 1-800-221-2683. 

CES-Simplex Autopatch 510-SA Will Patch 

To Use - $319.95. 

NEW IMPROVED 

FREOUENCV 

LARGEST STOCKINO HAM DEALER New TEN-TEC New York City's COMPLETE REPAIR LAB ON PREMISES C o n a i r  In stock 
and Rotors wIII be shlpped 
direct to YOU FREE of s h l ~ ~ l n a  tort. 

MAIL ALL ORDERS TO BARRY - - - ELECTRONICS -- - - - 

BARRY INTERNATIONAL TELEX 12-7670 
TOP TRADES GIVEN O N  YOUR USED EQUIPMENT 
STORE HOURS: Monday-Friday 9 to a30 PM 
($1.50 parklng across tho street) 
Saturday & Sunday 10 to 4 PM (FIW Parking] &'Aqul 
AUTHORIZED DISTS. MCKAY DYMEK FOR $8 Habla 
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BMT-"Prince S< Statlon" 
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Bus: Bmadwav #6 t o  Sorina St. ~ . b h l n ~ t o n ' r  ~hhdry .  

CORP.. 512 BROADWAY, NEW YORK CITY, NY 10012. - - - - - -- - - 
We Stock: AEA, ARRL, Alpha. Ameco, Antenna Spsciallsta, Aatatlc, 
Astron, B & K, B & W, Bash. Bencher, Blrd. Butternut. CDE, CES. Colllns, 
Communications Spec. Connectors, Covercraft. Cubic (Swan), 
Cushcratl. Dalwa. Dentron. Diaimax. Drake. ETO (Alpha). Elmac, En- 
comm tien ~ u s t l e r  (~ewtro%ics), H -Gain, Icom, KLM, Kantronics. 
~arser;. MC% (Daiwa), MFJ, J.W. killer, Mlni.Products. Mirage, 
Newtronlcs. NyeVlking. Palomar. RF Products, Radio Amateur Callbook, 
Robot. Rockwell Colllns, Saxton, Shure. Swan. Telex, Tempo. Ten.Tec, 
Tokyo Hi Power, Trlonyx TUBES, W2AU. Waber, Wllson. Yaesu Ham and 
Commercial Radlos Vocom, Vlbro lex. Curtis. Trl.Ex, Wacom Duplexers, 
Repeaters, Phelps dodge. Fanon htercoms. Scanners. Crystals. 

WE NOW STOCK COMMERCIAL COMMUNlCATiONS SYSTEMS 
DEALER INQUIRIES INVITED. PHONE IN YOUR ORDER 6 BE REIMBURSED 
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fig. 11. Cathode strap. 

Metering and other circuitry is mounted in the 
lower chassis, as shown in the photos. The vitreous- 
type resistors are mounted to the chassis wall. Other 
resistors and pans are mounted on terminal boards 
secured to the chassis with mounting spacers. 

The options shown on the triode amplifier sche- 
matic (fig. 2) are mounted as follows: 

The antenna relay connector is located on the right 
side of the lower chassis (rear). The small relay asso- 
ciated with this option is located in any convenient 
spot in the lower chassis. The various resistors, ca- 
pacitors, and other parts for the antenna relay con- 
trol circuit, the 12-Vdc supply, and the high voltage 
fail-safe circuitry are on terminal strips which are lo- 
cated in the lower chassis. 

The blower connector is located on the left (side) 
rear of the lower chassis. 

The PAqin/out switch, the power switch, and the 
non-locking switch to start the blower are located on 
the front of the lower chassis. 

In assembling and wiring the triode amplifier, fol- 
low the same pattern described for the tetrode ampli- 
fier - lower chassis parts mounting and wiring first 
- upper chassis and cathode box, tube socket as- 
sembly, plate circuit parts, joining upper and lower 
chassis, cathode pans, and the final wiring steps. 

automatic load control 
An ALC circuit (f ig. 12) has been added as an op- 

tion to the triode amplifier. The parts within the grid 
box are mounted close to the rf input connector. A 
bias winding is required on the high-voltage trans- 
former, or a separate small transformer is required to 
provide the + 56 volts threshold control voltage. The 
bias voltage parts can be mounted in the power sup- 
ply chassis on a terminal board. 
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Output harmonic trap assembly. Three series traps - 100 
MHz, 150 MHz, and 200 MHz. Piston capacitor adjustment 
screws (3) protrude out the bottom of the box. 
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Yes indeed1 Just add a Matched Palr of top- 
qua l~ ty  2.1 kHz BW (bandwidth) Fox Tango 
Fillers. Here a re  a few quotes f rom users: 

". . . Makes a new rlg out 01 my old TSEIJDSI.. ." 
". . . VBT now works the way Idresmed 11 should.. ." ". . . Spectacular Imnrovemenf In SSB seleeflvlfy . . ." 

". . . Completely y n w d  lora CW Illter.. .' 
': . . Stmple Ins rcellent lnslrucflons.. ." 

The For Tango Illtws are notably superlor to both 
or~q~nal 2 7 kHz BW units but especially Ihe mod 
@st ceramlc 2nd IF our substltules art= A pole d ~ s  
I-rele crvstal construction The comparallve FT vs 
henwood results7 VET OFF - RX BW 2 0 vs 2 4 
Shape Faclor 1 14 vs 1 34 80 dB BW 2 48 vs 
3 41 Ultimate Reject~on 110 dB v\ 80 VBT SET 
FOR CW at 300 Hz BW - SF 2 9 vs 3 33 Inser. 
llon Lo?? 1 dB vs 10 dB 

AND NOW A NEW TS930S! Tests prove that the 
same f i l l ~ rs  Improve the 930 even more lhan the 
130 Don t buy CW flllers ours You 

probablv won I need them1 
- not even 

IRY PRICE 
t .  z1sn 

RODUCTO 
,,~rnplete Ki., . . . , 

Includes Matc l l~d  Palr ol Fox Tango r ilrers. 
all needed cables, parts, detailed lnstruclbons 

Specily k11 deslred FTK.830 or FTK-930 
Shtl)olng $3 (Air S5) FL Sales Tax 5 %  

ONE YEAR WARRANTY 
GO FOX.TANG0 - TO BE SURE! 

Order bv Mall or Telephone 
AUTHORIZED EUROPEAN AGENTS 

Srand~nav~a MICROTEC (Norway) 
Other INGOIMPtXiW Germany) 

Jaybeam 4,6 and 8 element quads achieve a level of quality, 
durability and performance not previously available in am- 
ateur antennas. 

FREOUENCV MHt  

FREQUENCY (MHz) 
0 4  96  Q8 
1 4 4  148 1.1.1 148 144 148 

GAIN dbd 9 4 1 0 0  1 1  9 

FRONT TO BACK RATIO 20dB 11dB 15dB 
3dB BEAMWIDTH E4Bc €40 €37" 

H50° H41" H3R 
BOOM LENGTH 4 92' 8 1' 11 6' 

spECIFICATloNS LONGEST ELEMENT 24 4" 94 4" 24 4" 
TURNING RADIUS 2 6' 4 2' 5 87' 

IAPPROX) 
DESIGN IMPEDANCE 50 Ohms 50 Ohms 50 Ohms 
POWERRATlNG(PEAK) 1 kwPEP 1 kwPEP 1 kwP.EP 
WINDLOADING AT 30.8 I b ~ / f  45 1 IbsD 61 6 I b ~ / f  

80MPH 
WEIGHT 5 94 Ibs 7 7 Ibs 10.3 Ibs 

Contact your ham radio dealer or one of the dealers listed below for 
Jaybeam Antennas. For further information, contact: 

Q.I.S.M.O. COMM. INC. COMMUNKATIOW ALI'S CLLCTIOWICS JASCO 
1-800-845-61 83 CENTER (305) 997-5314 INTERNATIONAL INC 
Rock Hill, SC 1-800.118-4097 Boca Raton, FL P 0 Rox 29184 

Llncoln, NE L~ncoln. Nebraska 68529 

1296 & PHASE Ill 
MAKl UTV 1200 - s39995 
2M Or 6M I.F. / 5 WATTS -- 
4 TRANSVERTER MODELS 
TX/RX CONVERTERS 
PRE-AMPS, AMPS, FILTERS 

. . . . . . . . 
LG. SASE FOR CATALOG 
SEE US AT DAYTON 83 

5717 NE 56th, SEATTLE, WA 
206-523-61 67 98105 

Handy Logging Are 

I 
.. . 

Spinner Handle Available 
Case: 2x4":  shaft X"x3" I 

TC2: Ski r t  2-118"; 
TC3 $13.50 K n o b  1-518'' 

Knob 2-318" 

M o r e  Deta i ls? CHECK-OFF Page 129 r /  176 



@ @ K.V.G. 
9 MHz CRYSTAL FILTERS 

Appll. Band. 
MODEL caloon wldlh Poles Prim 

XF.9A SSB 24  kHz 5 S 50.60 
XF.90 SSB 2.4 kHz 8 68.60 
XF.9B.01 LSB 2.4 kHz 8 91.35 
XF.9B-02 USB 2.4 kHz 8 91.35 
XF.9B.10 SSB 2.4 kHz 10 11965 
XF-9C AM 3.75 kHz 8 73 70 
XF.90 AM 5.0 kHz 8 73.70 
XF.9E FM 12.0 kHz 8 73 70 
XF-9M CW 500 HZ 4 51.55 
XF.9NB CW 500 HZ 8 91.35 
XF-9P CW 250 Hz 8 124 95 
XF910 IF nolse 15 kHz 2 16 35 

I XF107.A 
10.7 MHz CRYSTAL FILTERS 

NBFM 12 kHz 8 564.10 
XF107.B NBFM 15 kHz 8 64.10 
XF107.C WBFM 30 kHz 8 64.10 
XF107-D WBFM 36 kHz 8 64.10 
XF107.E P~xtDala 40 kHz 8 64.10 
XM107.SO4 FM 14 kHz 4 28.70 
Exporl Inquiries Invited. c Shipping 53.50 

MICROWAVE MODULESYI)F &UHF EOUIPMENTS 
Use your exlstlng HF or 2M rrgon other VHF or UHF bands 

LOW NOISE RECEIVE CONVERTERS 
1691 MHz MMk1691 137 5224 95 
1296 MHz 

A 

MMk1296 144 11995 
432f435 . MMc435 28(S) . 74 95 '., 
439 A W  - "\ MMc439 Ch x 8495 
220 MH7 MMc220 28 69 95 
144 MH? MMc144 28 54 95 
Options LowNF (2OdBrnax. 125dBmax ), olher bands 6 IF'savallable 

LINEAR TRANSVERTERS 
1296 MHz 1 3 W output. 2M ln MM11296-144 $374.95 
4321435 I0  W output. 10M ln MMl43528(S) 299 95 
144 MHz 10 W 0ulput. IOM in MMll44-28 199 95 
Other bands (L IFsava~lable 

LINEAR POWER AMPLIFIERS 
12% MHz 10 W Oulpul MML1296.1D.L S ask 
4321435 I00 W output MML432-100 444.95 

50 W output M ML432-504 239.95 
30 Woutput MML432-30.LS 209.95 

144 MHz lOOW output MML144-100.S 264.95 
50 WOutpul MMLI44-50-S 239.95 
30 W oulput MML144.30.LS 124.95 
25 W outpul MML144.25 114.95 

All model6 include VOX TIR switching 
"L" model3 1 or 3W drove. olher 

Shlpplng. FOB Concord. Mass. 

ANTENNAS 
420-450 MHz MULTIBEAMS 
48 Element 701MBM48 15.7dBd 
88 Element 70lMBM88 18.5dBd 

144.148 MHz J-SLOTS 
8over 8 Hor pol D812M 12.3484 
8 by 8 Vert pol D812M.vert 12.3dBd 
8 + 8Tw1st 8XYl2M 9 5dBd 

UHF LOOP YAOIS 
12501350 MHz 29 loops 1298LY N d B i  
1650-1750 MHz 29loops 1691.LY 20401 
Order Loop-Yag~ connector exlra: 

563.40 
76 95 
ask 

$44.95 
55 95 

Type N S14.95. SMA $5 95 

I Sena 40C (2  slamps) lor lull deta~ls ol all your VHF 6 UHF equ!~- 
men1 and KVG cryslal Droducl requirements 

TERNATIONAL, INC. 
Post Office Box 1084 

Mounting of double-pole coaxial relay on output connector. 

table 1. Typical operation tetrode amplifier. 

drive grid screen plate plate power 
power current current current voltage output 

0 0 0 0.100 2150 0 
2.5 0 0 0.260 2010 7 77 
5.0 0 - 0.003 0.430 2000 470 

10.0 0.002 0.027 0.600 2000 800 

filament volts - 6.07 grid volts - 64 screen volts - 315 

table 2. Typical operation triode amplifier. 

drive grid plate plate power 
power current current voltage output 

0 0 0.040 2300 0 
2.5 0.002 0.210 2100 140 
5.0 0.004 0.300 2050 285 

10.0 0.025 0.380 2050 540 

filament volts - 6.12 

Note: The tr~ode ampl~foer may be driven l o  an output level of 1 kW (SSBI 

operation 
The 50-MHz amplifiers tune and load in a conven- 

tional manner. Make initial adjustments with low 
drive power. Final adjustment of the grid (or cath- 
ode) tuning is made for lowest SWR toward the drive 
source. Final adjustment of the plate tuning must be 
done at full power output in order that the load con- 
trol may be set at its optimum position. 

Tables 1 and 2 show typical operation of the tet- 
rode and triode amplifiers. 

references 
1 Fred Merry. W2GN. "Strlplirie Kilowatt For Two Meters." hamrad~o, Oc- 
tober, 1977 Also. "Stripllrie Kilowatt for 220 MHz." ham radro. April. 1982. 
2. Rlchard T .  Knadle. Jr . K2RIW. "A Stropline Kolowalt for 432 MHz." 

OST. Aprol. 1972, page48; May. 1972. page 59. 
3. ARRL Handbook. 1981. pp 7-11 

ham radio 
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ICOM has always been the 
amateur communications equipment 
indus 's leader in 2 meter solid 
state 2' igital technology. ICOM 
continues I& established leadership 
with the all new IC-251A 2 meter 
multi-mode base transceiver. ICOM's 
advanced engineering incorporated 
a multi-memory system, 2 
programmable scanning systems, 2 
internal MOs. and built In re~eater 
offsets. 

The New ICOM 251A is the most 
advanced, flexible 2 meter system 
on the market, incorporating features 
customers ask f v  m t :  

- 

Memor@&>&- yc&gcalh/ 
---I! -,, qqr_- 

ryq, :/., - 
I..% , -43 - 

3 memories built in (quick access 
to your favorite frequencies) 

(7 Programmable band scan - scan 
the whole band, or any porrion of 
it you desire (adjustable scanning 
speed). Automatically resumes 
scanning after 16 seconds if 
desired. 
Squelch on SSD! The 251A will 
automatically and silently scan the 
SSB portion of the bond seeking 
out the SSB activity on 2. 
Multi-mode operation - USB, 150, 
04 FM. Great for getring into 
Oxar, plus enjoying SSB rag 
chewtng as well as r 
operation ( includingrn", 
subband). 

0 6OOkc Repeater offset built in. 
Easy repeater operaion on the 
FM portion of h e  band. 

0 Variable re split - with the 
2 built in s s  possible ro 
work the odd splits plus 
accommodate future repeater 
band plan changes. 

The N am lifier and first mixer 
drain using d S FETs, and other 
armits provide excellent Ooss 
Modulation and Intermodulation 
&aracteristio. The IC-251A has 
excellent sensitivity demanded 
especially for mobile operation, high 
stability, and with Crystal Filters 
having the high shape factas, 
exceptional selectivity. 

21 12 1 16th NE. Bellewe, WA 98004 
3331 Towerwood M e ,  Dallos, TX 75234 



Communications Design, Inc. 
I S 0 4  E. ThomD8on St. - W e n  Memphia  All 72301 

International 
Crystals & Kits FOR THE 
EXPERIMENTER 

Iambic Operation for Squeeze Keys 
Self Completing Dots & Dashes 

Adjustable Volume & Side Tone 
All CMOS Design 

Relay Keying - Fast Acting Reed 
Keys Any Rig 

T 
.02% Calibration 
Tolerance 

EXPERIMENTER 
CRYSTALS 
(HC 6/U Holder) 

mno. 
031300 3 to 20 MHz - For use in 

O F - I L  OSC Specify 
when ordenng. 

031310 20 10 80 MHz - Fof UMI 
In when OF-1H ordering. OSC Spec'' 

Sturdy Black Anodized Aluminum Cabinet 
Self Contained Power Supply (9 v B a t t e r y )  

$8: 
OF-1 OSCILLATOR 
The OF-1 oscillator is a r e s a t o r l w o r  c~rcull providing oscllla- 
tion wer a range 01 trequenues by mserling the deslred crystal. 2 
to 22 MHz. OF-! LO. Cat. No. 035108. 18 to 60 MHz. OF-I HI. Cat. 
No. 035109. Spec~fy when order~ng 

YXX-1 T m d a l w  RF Y l x u  
3 to 20 MHz, Cat. No. 035105 
20 to 170 MHz. Cat. No. 035106 . . . . . . . . . . $8.00 r. 

~ ~ $ ~ ~ z - ~ ~ w  
20 to 170 MHz. Cat. No. 035103 . . . . . . . . . . W.W n. 

EAX-I Bmdb.nd Amp 
20 to 150 MHz. Cat No. 035107 . . . . . . . . . . W.m w. 

Call Or Write For Free Catalog Of Other CDI Products 

.a 4"- 

WFllTE FOR BROCHURE 

CONDITIONS OF SALE: Sdd on a cash basb. Shipping and poaage inside U.S. will be pepaid by 
International. 

order. 

lmETl 
ORDERING INSTRUCTIONS: Order by catalog numkrr. Enclose check or money order with your h rhma t l ona l  Crystal  mg. CO., I~c .  

FOREIGN ORDERS: Rims wed for U.S. ordW3,Only. o&N? for shipment to & ~0untrieJ win lo 'Ox *- 
be quoted on request. Prlces subject to change. M~n~rnum foregn order $25.00. Oklahoma City, OK 73126 

~a ... 

MODEL 
SC1000 

MADE IN $349 95 
USA plus shlpplng 

SAY 
. Covers100 to 18') MHI In 1 k H r  <,leps w~th  Ihumb- 1 wheel d1a1 . Accuracy 1 par1 per 10 m1Il10n at all I r e  I I yo u SAW 
nllpncles Internal FM adluslable lrom 0 to 100 kHz 
a! a 1 kHz rate Spurs dnd noise a1 leasl 60 dB be 
low carrler RF output adluslable from 5 500 mV at 
50 ohms Operates on 12 Vdc @ 112 Amp Ava~l 
able lor ~mmed~ale dellvery $349 95 plus sh~pp~nq 

I Add.on Accessor~es available to exlend lreq I I 
range. add ~ n l ~ n ~ t e  resolut~on votce and sub-audible 
tones. AM. preclslon 120 dB callbraled allenualor 

Call for deta~is Dealers wanled worldwide I / ham radio! 
I VANGUARD LABS 

19623 Jamalu Are., tidllr, NY 11423 
Dh-u. 19*7\ ARR.7790 ./ I n ?  I I 

r Custom Mailing Lists o n  Labels! . 
Amateur Radio Operator NAMES 
Custom ltsts comptled to your spec~ l~cat~ons 
-Geographic by ZIP andlor Slats; by Age or 
Birthdate; by  L~cence Issue or Expiration 
Date-on labels o l  your chonce 
Tota l  Lirl: 41 1,000 Price: $251 Thousand 

Cal l  203: 438-3433 fo r  mo re  in format ion  

Buckmaster  Publishing 
70 Flor~da Hill R d  . Rtdqef~eld. CT 06877 

r /  116 

PRETUNED - COMPLET- 
ELY ASSEMBLED - ONLY 
ONE NEAT SMALL AN- 
TENNA FOR ALL BANDS1 
EXCELLENT FOR CON- 
DO'S - APARTMENTS . I IGHT - STRONG - 

FOR ALL MAKES h 
MODELS OF AMATEUR 
TRANSCEIVERS 1 GUAR- 
ANTEED FOR 2000 
WATTS SSB INPUT FOR 
NOVICE AND ALL CLASS 
AMATEURS! IMPROVED 

COMPLETE wsh 90 (1. RG5BU-52 ohm 1m.dne. mnd 
PL259 conn*ctor In.ul.tols 30f1. 300 b. test dasron end 
SYDPOIIS, canter ;onnoctor rrh buln In Uphtnlnp *.rsatn end 
stmtic dlsctmrpe - molded. ...led. w..th.moof,r..on.n( 1r.D. 
4.. "C..."..., .,.,.",.rktn b."d d..t.d for c.c.ll.n, ~.,,ld~,d. . ,-- ,--. .. .- - - - ~  
oocr.tlon - trensmllthp and raclavln~l LowSWR over all bands 
lma. muah NOT NEEDED Can be m s d  as Inref led V'. - 

impers - in .ttt., O ~ ~ U I M I ~ ~  top. or n.now lots ~ h .  ONLY AN- 
TENNA YOU WILL EVER NEED FOR ALL BANDS - WITH 
ANY TRANSCEIVER - NEW - NO BALUNS NEEDED! 

I 00-40-20-15-10- - 2 lrg- 104 11. -Modal 998BUC. W . 9 5  
40-20-15-10 - 2 lrg -- 54 It. - Modal 1001BUC.. 188.95 
20-15-tO maier - 2 trw - 2611.- Model 10078UC.. 587.95 I 
SEND FULL PRICE FOR POSTPAID INSURED DEL. IN USA. 
(Canad. ls 55.00 extra I- wst.pc - clerk.1- curtoms c l r 3  or 
order ushp VISA - MASTER CARD - AMER. EXPRESS., 
Gwo n u m b  and ax. date. Ph 1-308-238-5333 SAM - 6PM 
week days We sh@ h 2-3d.y~. ALL PRICES MAY INCREASE 
ORDER Now1 All .men- p l r a n l c o d  lo 1 y c r  10 day money I 

I b.c;hl 11 relvncd h new sondllmnl Made m USA FREE INFO I I AVAILABLE ONLY FROM 
WESTERN ELECTRONICS I 

D~DI. AH- 4 K e r n e y .  Nclr.ua. 68047 

r /  186 
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rl-iversal Communications is offering to you Wilaon'a ; A 
-Cam Plus. the most versatile mobile radio ever design- 

ed. This 10 channel VHF synthesized radio is complete with 
scannir 18. 

tverything 
liver. For 
sal Commc 

you'll eve 
pricing anc 
~nications. 

It's e 
transce 
Univer 

,r need in 
i more inf 

;ATHER F 
NOW A 

! CALL OA 

AX DOWN 
4VAILABL 
! WRITE F 

ICONVERl 
,E 
'OR DETAl 

u .m 7 $49 
SAV 

ADSM1)LU SPECIAL $78.85 
SAVE $10.00 

DOWN' 
V A R l A  

CONVERT 
BLE POW1 
'LY . . . . .  
ANTENNA 

5 DOV 
V A R  

(95 ASSEMBLED 
DOWNCONVERTER . . . . . . . . t7" nc 

5SEMBLED VARIABL 
POWER SUPPLY . . 
GAR ANTENNA . . . . 

. . -. . . . . 
SUP1 

CIGAR 
, . . . . . . . , 
TENNA . . 

- 
F CFl l V E T  I ,  . . . . ,,,ECTIVE PREAMPLIFI,, . . . ,,,, 

T MODIFI( 
IGH GAIN TRANSISTI 
D44 DISH E 

P.GV n l  

.25 HI 

Producl 

not lnrludrd 

, A' ?d! 

:ATION. . 

, Orderi 

INTENNA 

ure con4 t Brochi tact 

9N11 Tc'lSAL COMMUNIC 
A DIVISION OF INNOVATIVE LABS. INC. 

0- - ~~KLINCTON. TEXAS 76010-0339 (8 17) 860.1841 

HIGH PERFORMANCE 
7' COMMERCIAL QUALITY 

UHF/VHF CONVERTER KITS 

P r o l e ~ ~ ~ ~ n d l l y  ellg8nPerrd hmnq Ihe ntqn pt2rlo!nlancr ORM Inew ktls .rrr O r \ ~ ~ n r d  w l t l  In r  
ac.l~vr VHFPI In nllnd All oalts conlooneni\ and r l f i u l t  nodrrl .tlr ol rnp hqnpst quality Go10 
dloOlnefl LdSe rn5ures Clrcu~l l r l fC~jr~ly Idrll k11 ~nclode\ P.lry lo rest1 I ~ l l v  ~IluClldlefl 
Io5Ifucllons V H i  krnlls LISP cfysl.il 11111li01 UttF totiveflei, .ire iuil,+nit, i.iv$r.il i o t i l t o~  LIHI 
nlodels avallahc soon In Ihr ulrl~hely event ot corlstlurtnon IlloblPms LOI I I ~~ IP I~  ldrlofy 
b.ii.k-~lp r5slsl.rnce IS  nvall.1ble from tr.l~tlerl I ~ r h n 1 r ~ 1 1 5  

Typical Specs: 

Iouut l r rq  144 MHI 
Image rclecllon - 6'3 dR 
1 0  soecc, t ; 10 d8m output 
Corlvrrs~o~l qaln 1 5  dR 

MODEL INPUT FREO OUTPUT FREO PRICE I RCK 6/10 50 28 139 95 

I Crystals lor VHF models avaflabls 

Olher lrsqusncq convsrslons available Spectty rsqutrsmsnts 

2775 Kurtz St., Suite 11, 
San Diego, CA 921 10 

ctronics . IQ1 B 
/ 180 

More Details? CHECK - OFF Page 129 
J 149 
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Food for thought. 
Our  new Universal Tone Encoder lends its versatility 
to all tastes. The menu includes all CTCSS,  as well 
as Burst Tones, Touch Tones,  and Test Tones. N o  
counter o r  test equipment required to set frequency - 
just dial it in. While traveling. use i t  on your Amateur 
transceiver to access tone operated systems, o r  in 
your service van to check out your customers' re- 
peaters; also, as a piece of test equipnient to modulate 
your Service Monitor o r  signal generator. I t  can even 
operate off an internal nine volt battery. and is available 
for one  day delivery, backed by our one  year warranty. 

Grouo A 
67 0 XZ 91.5 ZZ I I 8 8 2 B  156.7 5 A  
71.9 XA 94.8 ZA 123.0 37. 162.2 59 
74.4 WA 97.4 ZB 
77.0 XB 100.0 IZ 131.8 3R  173.8 6 A  
79.7 SP 103.5 I A  136.5 4% 179 9 6 B  
82.5 YI. 107.2 I B  141.3 4A 186.2 77. 
85.4 YA 110.9 2 2  146.2 4R 192.8 7A 

Frequency accuracy, k .I Hz maxirnum - 40°C to + 85°C 
Frequencies to 350 Hz availahlc on special order 
Continuous tone 

Group B 
BURST TONES: 

lrn 1850 2150 2400 
1650 1900 2200 2450 

2175 
2805 1800 2100 2350 

All tones in Group A and Gmup B are included. 
Output level flat to within 1.5dh over entire range selected. 
Separate level :ic!just pots and output connections for each 
tone Group. 
lrrirnune to RF 
Powered by b-3Ovdc. unregulated at X ma. 
Low inipedance, low distortion. odjustahle sinewnve 
output. 5v peak-to-peitk 
Instant start-up. 
Off position for no tone output. 
Reverse polarity protection built-in. 

- 

Frequency accuracy, k I Hz maximum - 40°C to + 85°C 
Tone length approximately 300 ms. May be lengthened, 
shortened or eliminated hy changing value of resistor 

Model TE-64 $79.95 

426 West Taft Avenue, Orange. California 92667 
(X(K)) 854-0547/ California: (714) 998-3021 





tebook 

FSK tone generator 
using an integrated tone 
dialer 

Have you ever thought about rede- 
signing or building an FSK (frequency 
shift keying) tone generator? If so, 
you are not alone. How many FSK 

+ 9 V D C  0 - 
Ik 4 . 7 1  IOk 4.7k 

4.71 4 . 7 k  
<- l k - - - v b  

180 1Ok 

0 w - (- 

INPUT ' 

fig. 1. Schematic for the FSK tone generator. 

I  k - 4 

Except as mdrcated, dsclmal 
M K 5 0 8 6 N  values of capac~tence are m mrcro 

farads (,,F), others are rn plcofar 
ads (pF), resrstances ate rn ohms 
k = 1 . 0 0 0  M=1,000.000 
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generators have you seen that use an 
integrated circuit? To my knowledge 
there aren't very many. 

Here is an easy way to build a cir- 
cuit using a TouchToneTM chip which 
generates the frequencies needed for 
FSK. This circuit is connected be- 
tween the teleprinter and transmitter. 
There are four main areas in con- 
structing this circuit: the integrated 
tone dialer chip, switching circuit, fil- 
ter, and amplifier. See f ig .  l .  

frequencies 
Both frequencies are generated by 

a Mostek MK 5086N IC chip. Pin 9 is 
used for space at 1.633 kHz, and pin 5 
as mark at 1.47 kHz. A 3.579545 MHz 
television color-burst crystal is the 
frequency-determining element for 
the chip. To simulate keyboard oper- 
ation, tie pins 14 and 13 to  pin 5 and 
pins 12 and 11 to pin 9. This makes 
the Mostek think it is being switched 
by a keyboard. 

Transistors in a switching circuit 
determine if a space or a mark is sent. 

filter and amplifier 
A n  o p  amp provides a small 

amount of needed gain. A lowpass 
filter is used to reduce the harmonic 
content generated by the Mostek IC 
chip. This filter can be made by plac- 
ing a capacitor across pins 2 and 6 of 
the op amp. 

This circuit was constructed by  
Charles Aron, Ney Vew, and David 
Nagel at Northern Montana College 
in Havre, Montana. Special thanks 
are also given to  Lee Barrett; without 
his time and advice this project would 
not have been possible. 

David Nagel 
Havre, Mon tana  

1 capacitive-reactance 
meter multiplier 

Recently I saw a large commercial 
type 0-150 Vac voltmeter in mint con- 
dition - just what I needed for my 
station control panel to monitor line 
voltage. However, the external series 
resistance was missing. Well, the 
owner sold it to me for $2.50, as he 
admitted i t  didn't have too much 
value as it was. I discovered it would 
need an external 15-watt series resis- 
tance of about 1500 ohms. I decided 
to use a capacitor of the same reac- 
tance instead of using a resistance; 
reactances do not dissipate power 
and I would save energy. 

The calculation for finding the re- 
quired reactance is: 

where f is the line frequency, in this 
case 60 Hz, Xc is the desired reac- 
tance in ohms equal to  1500 ohms, 
and C is the required capacity in pF. 

The theory and application worked 
fine. I used a good accurate ac volt- 
meter as my  calibration standard. By 
paralleling a few small non-electrolyt- 
ic fixed condensers from m y  junk 
box, it was easy to  make my meter 
read the same. The real advantage of 
using condensers is that the power 
drain on the line is practically negligi- 
ble. Naturally, the calibration is good 
only for the 60 Hz line voltage you are 
monitoring. 

Wi l l iam Vissers, K4KI 

F E E D  

+ 
LINE 

VHF 

V H F  PBoF 14pF P4pF  3 3 p F  ANTENNa 

fh rh 

fig. 2. The capacitor changes to the N6RY diplexer mods. 

diplexer mods 
You can diplex high frequency to  

go above 28 MHz (refer to  N6RY's ar- 
ticle on page 71 in the December, 
1980, issue of ham radio). By building 
up the VHF part of the two boxes and 
changing a couple of the capacitors 
in the high frequency side o f  the 

boxes, you can operate 10 and 2 or 10 
and 220, or 6 and 2 or 6 and 220 me- 
ters at the same time. You can also 
add 6 or 10 meters to  your 2 or 220 re- 
peater by adding a box and an anten- 
na on top and a box and a repeater or 
remote base on the bottom. All addi- 
tions use the same feed line. The ca- 
pacitor changes are shown in f ig. 2. 

If you have a 6-meter rig and want 
to  go mobile, but can't find a spot to  
mount another antenna, try a 518 
wave 2-meter antenna and check the 
SWR. If it is low on 6, just add the 
box between the 6 and 2-meter rigs 
and connect it to  the same antenna. 

Rober t  McWhorter ,  K5PFE 
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ham te boo k continu, 

simple diode tester 
I recently had to check the peak in- 

verse voltage of some surplus diode 
units. Searching for a suitable device, 
I decided to use a high-resistance 
transformer acquired at a flea market 
sale. This particular unit had a high 
resistance secondary (over 600 ohms) 
which precluded its use for service in 
a power supply unit supplying more 
than minimal power. This was hooked 
up as shown (fig. 31, in a simple full- 
wave doubler circuit, and provides 
over 1,000 volts dc from a secondary 
rated 400 volts ac. 

There are two methods for check- 
ing diodes for PIV. One method is to 
increase the test voltage until there is 
10 pA of reverse current (for a 1- 
ampere diode) and then to rate the 
diode at a safe peak inverse voltage 
of 20 percent lower. The method I 
prefer is to calibrate for a PIV of that 
value attained when 5 pA of reverse 
current flows. Either way gives a sat- 
isfactory rating for diode breakdown 
voltage, see fig. 4. 

Any multimeter with a basic sensi- 
tivity of at least 5,000 ohms per volt 
can provide the needed test current, 
since the basic limiting resistance is 
present in the meter's multiplier resis- 
tance. A convenient method of check- 
ing voltage at the same setting is to 
simply short out - with an insulated 
screwdriver - the terminals across 
the diode being tested. The high- 
resistance secondary precluded the 
need for any limiting resistors in the 
circuit, and the low-capacity filter ca- 
pacitors cause the output voltage to 
drop sharply under load, tremendous- 
ly reducing the hazard of testing with 
high voltage sources. 

Neil Johnson, W20LU 

VARIAC OR OTMER SOURCE 

OF V A R I A B L E  AC V O L r A G E  I N 4 0 0 7  I N 1 0 0 7  

1 0 1  

P R I  S E C  
APPROX 
6 0 0  OHMS 

fig. 3. Simple tester for checking silicon diodes. To test diode, insert in circuit at x, 
and then raise input voltage from zero. Meter M is any sensitive voltmeter on 1,000 
volt scale, having sensitivity of 5,000 ohms per volt or more. Alternate method is to 
utilize a 0-200 microammeter and 5 megohms of resistance. 

117SV VTVM 
1000 V 2 mA 
5WV 6 mA 
400 V 8 mA 
I95 V 12 mA 
135 v 1 J . S m l  

75 v 15 r n l  
16 V I 5 m A  

fig. 4. Sample rating chart. Safety is enhanced by limiting current by high impedance 

supply. 
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improved logic probe 
I was considering buying or build- 

ing a logic probe to complement my 
dual channel scope when trouble- 
shooting my homemade microcom- 
puter. The August, 1980, issue of 
ham radio finally convinced me to 
build my own version. 

The following specs were essential: 
indication of high-low-open condi- 
tions; capture-stretching short-posi- 
tive or negative pulses; operation at 
TTL (5V) and at CMOS (5-15V) levels; 
high and low should be indicated at 
the specified levels for each logic 
family and every voltage, that is, 0.8 
and 2.5V for TTL and 113 Vcc and 213 
Vcc for CMOS. 

I took two ideas from N6UE's arti- 
cle' in the August issue on page 38: 
using the 555 timer and voltage regu- 

lation for the display LEDs? I met the 
requirements of the first, third, and 
last specs by using National Semi- 
conductors' 339 quad, single supply 
comparator3 I obtained the required 
reference levels from a voltage divid- 
ing network and a switch, which 
modifies the resistor values to suit 
TTL-CMOS levels. See fig. 5. 

Comparators a and b serve as a 
window detector, both being high in- 
side the forbidden voltage region, 
while going low at a high or low in- 
put. A low from comparators a and b 
is used to drive the high (red), and the 
low (green) LEDs. The negative tran- 
sitions are differentiated and ORed by 
the remaining two comparators, and 
applied to the 555 for stretching. The 
timer drives the pulse (orange) LED. 
An LM309 TO-5 voltage regulator 

provides protection for the LEDs 
against voltage rise. 

I wired the prototype on a piece of 
Veroboard. As I lack a PC board pro- 
duction capability at home, I decided 
to stay with the prototype. 

Tests indicate that the probe oper- 
ates as required up to about 250 kHz 
square wave input. The minimum 
captured pulse width is about 4 ps. 
These results are close enough to the 
specified delay through the compara- 
tors to indicate that speed-pulse 
width limitations could be reduced by 
using faster comparators. 

references 
1. R.S.  Isenson, NGUE, "Digital Log~c Probe," ham 
radio. August. 1980, page 38. 
2. Signetics NE555V data sheet. 
3. National Semiconductors LM339A data sheet. 

J. Rozenthal 

LOGIC PROBE 

fig. 5. The improved logic probe. 
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OSC~LLOSCOPE Mallory WTCG3720040N3L3P Sclott Corp. M7069940 Input 117vac 
Model PM3232 SOLID STATE 
Trlggered Dual Beam 
BANDWIDTH: 0-10 MHZ 
SENSITIVITY: 2mV to 50mVlCm 

0.1V to 1 OVlcm 
SWEEP RANGE: 0 . 2 ~ ~  to 5 0 ~ s  

0.1 ms to 50ms 
O.lsec to 0.5 set. 

10 selections for sweep 
A-B Beam selector swltches 
8cm x lOcm CRT Dlsplay 
PORTABLE MODEL $499.99 each 
LAB MODEL $309.99 each 

37muf 4OVDC $1.00 ea, 
or 10 for $8.00 

Nlchlon ~ U L B ~ S O . T  
150uf WVDC .39 ea. 
or 4 for $1 .w 

Mallory (TTCG102UO40J2C3P 
1000uf40VDC .89 ea. 
or 3 for $2.00 

Ayer Eng. #~XX~~~IJOI)€I(~LY 
4400uf 6VDC .89 ea. 

output 26.8vct @ 800ma 
26.8vct 800ma 
21.9vct @ 1.lamp $9.99 

Trlad F23U Input l l5vac 
output lOvct @ Tamps $12.99 

NATA $30468359 Input 11 7vac 
output 25.2vct @ 2.8amps $6.99 - 
Electro Vectro WE30554 Input l l7vac 
output 17v @ 1.5amps 
output 17v @ l.5amps $6.99 

Keystone WPL-2510 Input ll7vac 
output 25vct @ 20va 
output l0vct @ 4va $5.99 

Stancor WP8657 Input l l7vac 
output 12v @ 2amps $5.99 - 
Stancor #Pa720 Input 230vac 
output 24vct @ 85ma 52.99 

Plug In the wall WPltb-86 Input 120vac 
output 6vac @ lOma $2.99 

Plug In the wall #2-2286 Input 120vaC 
output 5.8vdc @ 125ma $2.99 

Plug In the (IC-160 Input 
output 3.6vdc @ 6Oma 52.99 

Southern #EX-1165T lnput l l0vac or 
220vac output 17vct @ 1 amp $3.99 

Whlstle Activated Swltch 
52.50 ea. or 3 for $6.00 

IR 3E05 3amp 50plv Rectlfler 
10 for$1.00or 100for$8.00 

4MHZ Crystals HClWU 51.00 
8MHZ Crystals HCl8lU $1.00 
lOOKHZ Crystals HC331U $3.99 

9Volt Battery Cllps 10 for .99 

40873 FET Nchannel MOS FET 
.79 ea. or 10 for $5.00 

MCBBBOL 0600 bps Dlgltal 
Modem $4.99 

95HBODC Hl-speed Dlvlde 
10111 Prescaler $6.00 

TouchTonePad 
Thls pad contalns all electronics 
to produce standard touch-tone 
tones. It has an AM1 S2559 dlgltal 
tone. Generator has power Cmos IC. 
Uses N crystal, standard (3.58MHZ) 
to derlve all frequencies thus 
provldlng very high mute drlvers on 
chlp. Interfaces dlrectly to a 
standard telephone push-button or 
calculator type X-4 keyboard. The 
total harmonic distortion Is below 
Industry speclflcatlon on chlp 
generatlon of a reference voltage 
to assure amplltude stablllty of 
the dual tones over the operating 
voltage 6 temperature range. Dual 
tone as well as slngle tone capablllty. 
$6.99 

Gates Rechargeable Lead Acld ~atter les 
pack of 8 2Volt 2.5AH D-Cells 
(used) $7.99 

Keylng Relay 1M-7470182 
type 78CCA101 28vdc coll 
SPDT Struthers-Durn Inc. 
$29.99 

Amphenol $300-10088 
Coax relay 26vdc coil 
SPDT type (N) Connectors 
$49.99 

Transco 11480-20 
type SA-303U SPDT 
28vdc coil type (N) 
Connectors $69.99 

Amphenol $327-105823 
26vdc coil SP3T type 
BNC Connectors $39.99 

Magnecraft WW120X.14 
SPDT 100 ohm coil 12vdc 
$29.99 - 
Transco W16500NAU 12-15 
28vdc coll SP3T 
type (N) connectors $59.99 

Amphenol $325115063 
26vdc coll SP4T 
BNC connectors $59.99 

RF Products WDK300.11732 
Amphenol W300.11732 
26vdc coll SPDT $39.99 

Quantatron WSA-70P10-1 
22 to 3Ovdc coll SPDT 539.99 - 
FXR $300-11540 
Amphenol $300-11540 
26vdc coll 
BNC Connectors 539.99 

Amphenol #36@1189148 
26vdc coll SPDT 
BNC Connectors $48.99 

Vacuum Relay 
Jennlngs WRCSA5101A24 
loKV 25kw @ 30MHz relay 
coll 19 to 29vdc $139.99 - 
Hlgh Voltage Power Supply 
Solld State Model LU-15A 
mfd. by Venus Sclentlflc Inc. 
output + 15kvdc a 300ua 
@ l6vdc Input @ 800ma 
Focus voltage: + 725v @ lm-a 
slze5" l ongx3"deepx l% 
hlgh $19.95 

Lambda Power Supply 
Model LXD-5152R 
Dual regulated power supply 
Input 105 to 132vac 
output 12 to 15vdc @ 400ma 
$39.99 

Pencll type Soldering Iron 
30watts llOvac 
Model 508100 $4.29 . 
Computer Grade Capacitors 
2400mfd @ 200vdc $2.00 

3MX)Omfd QI 60vdc $1.00 
22000mfd @ 25vdc $1.00 
2100mfd @ m v d c  $2.00 

26000mfd @ 30vdc $1.00 
900mfd @ 150vdc $2.00 

1800mfd @ 450vdc $9.99 
6200mfd @ l5mdc $3.00 

lOOOOmfd @ 75vdc $1.00 

Spectra.Str1p 
twlsted palr wire 
24 awg 300V style 1061 
Ins. .00g- 80-c 1 m f t  fors28.00 

Columbla 
22 awg 4 palr shielded 
cable, grey Jacket 
style 2484 part 091902 
lOOOft for $100.00 - 
Motorola damp lOOOplv 
Rectifiers 10 for $1.20 
or 100 for $8.00 1OOOft for585.00 

Regulators IC 
78H05 5V @ 5amps $3.00 
78H12 12V @ 5amps $4.00 
78M05 5V @ '/ramp .39 
79M05 5V @ %amp .49 
7808 8V QD lamp .59 

AA Nickel Cad Battery Pk. 
(pack of 2) New $2.00 en. 
1.2V per cell 500 mah @ cell - 
Optlc Fiber cable 
lof t  for $5.00 or l00A for 530.00 

IC sockets solder type 
&pin .07 22-pln .16 

14-pln .10 24-pln .17 
15pln .ll 28pln .19 
l&pln .13 40-pln .27 
20-pln .14 

IC sockets wlwrap 
l d p l n  .30 40.pln .90 
l 5p ln  .35 

Dlp switches 
4 position .6O 10 posltlon $1.60 
7 position .80 

12VDC lamps, 60ma 
118" round x % ' long 
w112" leads .29 ea. 
or 10 for $2.00 - 
Electrolytic Caps. 
Mallory WTCG1220U075NX3p 
1200uf 75VDC $1.39 ea. 
or 4 for $4.00 

or 2 for $1.00 

MEM 031 Dual Gate Diode 
protected FET vds = 25V 
(d = N m a  mhos = 800(mln).50ea. - 
Temp. controlled Heatlng 
plate 4" x 9 "  element slze 
hot plate slze 5%" x 10" 
12Ovac QD 120 watts $1.99 

Trlad F23U l l b a c  Input 
lOvct @ Tamps output 58.99 

SCR 25 amps 800 Volts 
stud mount $1.50 

Gould Nlckel Cadmium Batteries 
pack of 2 part $405408 
2.4V @ W m a h  (new) $3.29 

G.E. Rechargeable Nickel 
Battery pack 6 cells 
a total of 14.4vdc @ l a h  
141 8001 LD5Gl (used) $7.99 

lN4148/1N914 Swltchlng Dlodes 
30 for $1.00 or 120 for $3.00 

NUCA55V Tlmer IC's 
.39 ea. or 10 for $3.00 - 
Dual Color Led's 
.40 ea. or 10 for $3.29 

Trimpots Thumbwheel type 
.30 ea. or 10 for $2.50 
sold not mixed 
100 ohm 20K ohm 
150 ohm 25K ohm 
200 ohm 200K ohm 
250 ohm 250K ohm 
500 ohm 500K ohm 
1K ohm 750K ohm 
1.5K ohm 2meg ohm 
2K ohm 2.2meg ohm 
2.5K ohm 3meg ohm 
5K ohm 5meg ohm 
10K ohm - 
5 pln din jack 6 plug set 
1 male 6 1 female S1.00Iset 
or 10 sets for $6.50 

TO-3 Translstor sockets 
phenolic type .Baa. 
or 8 for $1.00 

Cable tles KT-18R 100 per bag 
mll. spec. WMS-336854 
4" long made by Tytor Corp. 
S2.001bag of 100 or 10 bags1 
1OOO for$15.00 

Trlad F74U Transformer Input l l7vac 
output 26vct @ 2amps 6 
output 28vct @ 2amps 519.99 
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 solar^,^. the nnrlon s pioneer In prnc~tcnl 
phntovolrn~cs. hn.; ,I SOl.:\ll \i'O\;I)I-I?tU)OH 
m1~1log ftllecl w ~ ~ l r  p.v pdnt*l.;, mlni.pnnel\. I,nl. 
terlrs, anclllan. equlpmcnl. I ? .vo l~  1001s. scl- 
cnllflc edur,~~lon Item\, hook\. ,~nd m11c.h 
more 

t lrrc 's e\ery~hlnc you nerd In  ntld an rxc.ilinfi 
nrw d~menxlon lo  \oar 1lo.11-vourrclf prolcrls 

To gcr your \VONI)I:I~KOOK. send $5 (re- 
funded on )our f l rs~ S l ;i + ordrr) 10 

ENERGY SCIENCES 
Dept. 533.832 Rockville Pike 

Rockville,  MD 20852 ,27 

MORSE CODE, BREAKING 
THE SARRIER 

by Phil Anderson, WBXl 
Learn~ng the Morse Code does not have to 
be the palnful experience many folks make r t  
out to be Th~s  l~ t l le  booklet IS chocklull of 
helpful and hlghly recommended h~nts and 
bps on how lo learn the Morse Code Uses 
the h~gh/low method to el~m~nate the dread- 
ed 10 wpm plateau t i  1982. 1st ed~tlon 

I ;PA-MC Sofl bound $1.50 each 
PI~asp add $ 1  00 lor sh~pplng and handllllq 

HAM RADIO'S BOOKSTORE 
Greenv~lle. NH 03048 

FREE! -. FREE! FREE! FREE! FREE! E; w 
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Garth Stonehocker, K0RYW 

D ! !  
FORECASTER 

s ~ r i n ~  DX best during the middle of the month. - 
The powerful DX months (around 

the equinox) are here for us to try 
again. Over the years March and April 
have provided excellent 6-meter 
openings on transequatorial (TE) 
paths. Using 6-meter openings as a 
criterion for the higher-frequency- 
band DX, last year didn't have as 
many openings as 1981, but the 
opening on March 4 was acclaimed 
the best in years in Westlink Report. 
The March 4 opening was a period of 
high solar flux and geomagnetic: dis- 
turbance, which probably influenced 
the TE (one-long-hop) propagation. 
April was also roaring with TE open- 
ings from the southern U.S. to South 
Africa, South America, New Zealand, 
and Australia. The other openings in 
April were not so pronounced, as the 
solar flux was lower. However, four 
large disturbances (April 2, 11, 25, 
and 29) and two smaller disturbances 

Watch for the high radio flux and dis- 
turbance numbers from WWV at 18 
minutes after the hour. On the lower 
bands (30-160 meters): night DX will 
be best during the first and last weeks 
of the month, particularly in-between 
the springtime frontal thunderstorms 
when ORN should be low. Your fa- 
vorite TV weather forecaster wil l 
show these fronts moving across 
your QTH. 

The perigee of the moon's orbit 
(for moon-bounce DX) is on the 21st 
at 2100 hours; the moon will be at full 
phase on the 27th at 0631 hours. 
There will be a short meteor shower, 
the Lyrid, on April 20-22. The rate is 
five per hour, hardly a real help for 
meteor-scatter DX. But a bigger 
shower, the Aquarid, starts before 
the end of the month, peaks on May 
5, and ends by mid-May. Its rate is 10 
to 30 per hour. 

(April 17 and 21) increased the ioniza- band-bv-band forecast 
tion near the geomagnetic equator 
for high maximum-usable frequencies 
for TE. 

This year's 6-meter openings may 
be fewer in number since we are al- 
ready near the half-way point on the 
down-side of cycle 21. The sunspot 
number should be about 75 (123 flux 
units). The second maximum 1981- 
82-83) period of geomagnetic-iono- 
spheric disturbance in cycle 21 is ex- 
pected to be the dominating factor 
for openings this year. These dis- 
turbed periods during April are ex- 
pected around the 5th, 15th, and 
23rd. The latter is the longer recurrent 
type (see February, 1982 DX Fore- 
caster). 

last minute forecast 
The higher segment of the h- f  

bands (6-30 meters) will probably be 

Six meters may provide occasional 
band openings with a peak during the 
late afternoon hours. Transequatorial 
north/south paths will be the best. 
Your guide to good conditions are 
strong openings on 10 meters with 
high values of solar flux and A and K 
geomagnetic indices. 

Ten and fifteen meters will be open to 
many areas of the world from morn- 
ing until early evening hours most 
days. Times of geomagnetic distur- 
bances will limit the number of sig- 
nals heard, but listen carefully - they 
can be from very unusual places. Fif- 
teen meters should stay open later in 
the day than 10 meters. Operate 10 
first and move down to 15. More 
hours of daylight means earlier band 
openings and longer periods of oper- 
ation. 

Twenty meters will be the main day- 
time DX bands, as it is almost always 
open to some part of the world. It 
opens to the east as the sun rises and 
extends into the late evening hours to 
the west. Geomagnetic disturbances 
do not affect this band as much as 
the higher ones, but look for unusual 
transequatorial DX propagation once 
in a while. One-hop transequatorial 
DX of 5,000 to 7,000 miles (8,000 to 
11,200 km) may be possible in the late 
evening hours during some of these 
unusual conditions. 

Thirty meters is a day and night band. 
The day portion should be like 20 me- 
ters except the signal strengths may 
decrease during midday on some 
days. Days of decreasing strength 
should be those with high solar flux 
values. This band will also work well 
into the night, often through the 
night. Nights this doesn't hold true 
will most likely follow a day with a 
very high solar flux value. The prob- 
lem time is usually the hour or so be- 
fore dawn. The workable distance 
may be expected to be greater than 
80 DX at night and less than 20 during 
the day. 

Forty and eighty meters will exhibit 
short skip conditions during daylight 
hours and lengthen after dark. The 
bands will open to the east just before 
your sunset, swing more to the south 
toward Latin America about mid- 
night, and end up in Pacific areas dur- 
ing the hour or so before dawn. On 
some nights these bands will be as 
good as during the winter DX season. 
The coastal regions usually have the 
edge for working rare DX on these 
bands. 

One-sixty meters will probably bring 
many nights that will remind you of 
last summer's noise. However, many 
good nights are left for working DX 
before this summer's noise comes to 
stay. Propagation on 160 meters will 
approximate a shortened 80-meter 
condition. 

ham radio 

"Editor's note: 30 meters because of its unique place 
in the h-f spectrum and characteristics is discussed in 
both sections (higherflower segments) of the h-f 
band forecast. 
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"Look at next higher band for possible openings. 

+ A d  

APRIL i i P g ' i $ g g a g g  g 3 
0 

ASIA N r r w  
FAR EAST 

April 1983 95 

EUROPE 

S. AFRICA 

S,AMERICA 

=: 

I- 

r - I-  U N N i U N N N + I - r w w  
3 

ANTARCTICA m m m  =f I I I  I I I  I  0 0 0 0  0 0 0  m m c n  c n C n ~ ~  
C 

I -  I - + - I -  N N N i - k ' I - W W + + ~  V) 

0 0  * 

I- 

OCEANIA 

JAPAN 

* 

I- 

r 

0 

N N N N N  
0 * 

r 

r r  

O m  

ASIA 
FAR EAST 

* 
r r r r r r r r N N  
C n C n U l C n O O O C n O O  

r 

r r r r  

EUROPE 

S. AFRICA 

S. AMERICA 

ANTARCTICA 

NEWZEALAND 

OCEANIA 
AUSTRALIA 

JAPAN 

I I I I  

r 
0 0 0 0 0 0 c n ~ m 0 0  

r 
0 0 0 m m m " l  

Ul  

d 

r 

r 
0 

r 

I O O O O O O I  

- 2 -  a + -  m 
Y 

0 0 " ) "  
* a 0  

r 

r 

I 

2 

5 

G G G  

ASIA 
FAR EAST 

EUROPE 

S. AFRICA 

CARIBBEAN 

ANTARCTICA 

NEWZEALAND 

OCEANIA 
A",, 

JAPAN 

N N N N N N  

2 

1 1  

r 

I - ' -  

1 . 1  

w r +  

g 
r r r  
0 0 0  

r r r  

N r ru N N N I - w w r  0 " I  i I  I o m 0  I  I  I I  I  I  o o o m m m m - - z  

N N r r r r r + r N  n ) r u r o P . & P r \ , r \ , r u  0 o m m m m m m m ~ ; E I  I I I O O O O O O O O O \ ~  - - - - - - - - -  
r I - r r r ~ I -  

r 

N 

I 

I 

g g g ~ g . ~ ~ f ~ g g g ; g g g g f g p ~ ; p ~  

& 

O o o m m m m l  

I  I 

r r ~ - r r r r r  

1 1  

I  
r3 

I  

I 

I  

I 

o o o o o o o o o  I I I  v l o o o o m m m m m o o / %  m 
C I N N ~ . ~ N C I ~ I - ~ C I C J I -  

I 

r 
yl 

r 

C-r 

I 

I 

I 

' \  

I 
e r r  
m m u l  

r r w  

I 

I 

~ , m  

rrrc-, 

+ 
O m Y I ; :  

I 1  

I 

( 

' 1  

0 0 0 0 0 0 0 0 m m m 0 I  

I  

I 
- 2 2  

I  

r r r  

r 

I 

' r p - ~ I G p ' ~  

w + r r w r ~ - N  

I  

1 

I 

P P N N N N N N  z 1 l O O O O O O O O \  rn 

N N W W N N N N I -  
~ 0 0 0 0 0 0 0 0 " l  

( n ? N N N r r r r  

N N N N N C - ' I - I - I - I - I - ~ I - ~  
O o o O O " l c n m m O O O O O  

N N N r r r I- 
t = 

- I - r r r  

O O O O v l O O  

'..< 

* ,  

* 
I 

I  

I  

I 

O m V , 0 G 4 '  N r r c i  

A d d  

I 

o o o o m m m m l  

I 

UI i -4 

I  

I 

I 

I  

UI 

~ N N  

I 

I  

I 

I  

I  

I  

F I - c 1 r  

I 

I  

I  

I  

I  

~ g B g g g 6 ~ $ g g g B $ g g g g ~ H g g ~ ~  

I  

I  

I  

I 

I 

I 

I  

I  

1 0 0 0  

I 

I  

I  

I 

I  

N N N  

I 

I 

I 

1 1  

~ ~ N N r r r r r  

1 

I  

I 

I  

~ N N N t r r ~ - r r +  

N N N ~ ~  I o o o o o o s : ~ G G E s t W  

N N N N W I - I - ~ ~ I -  

N N N I - r r  

- 4 -  

-- ~ 

1 

I  

I  

I 

l 0 0 0 0 m m m 0 0 0 / ~  

o o o o m m m o o o t ~  

I o o o m m m Z G / i  

1 

I  

I 

I  

O v l v l v l O O g ~ \ ~  

0 0  

I  

I 

E 
0 - 
C 
V) > 

" 

0 o 
N N N N N N N N N N  

o 

N N N N I - C I ~ I - ~ ~  

0 

O O ~ O v l v l v l O O O \ ~  

N % N N I - I - C I C - ' I -  
o i ~ o o m m m o o  

N N N N N r r W r  I O O O O O Y I ~ O O / ~  * 

0 0  0 0 

3 
Cm 

C 
V) 

t +  



NCG WORLD BAND COMMUNICATIONS 
Just 

Slightly 
A head 

15M 16011 OM 
Tested and Proven 15 Meter Mohlle Transceiver USB and ALL NEW. wlth the features you tidve been waltlng for 
CW HF 160-10 meters SOLID STATE Transce~ver 200 watt PEP 
Power-H~gh 10 watts. Low 2 watts All 9 HF Bands ready to go 
VFO Tun~ng. Nolse Blanker AC/DC Power supply built ~n 
F~ne  Tune 5 1 kHz 3-Step Tunlng 1 kHz/lOOHz/25Hz 

' D~g~ ta l  Frequency Counter 4 memories. Auto Scan 
13.8 VCD @I' 3A Neg. Ground Automat~c Up/Down Tunlng Advanced Systems 
9.5" L x 9" W x 2.5" H Dual VFO. Solld State-Adlustment Free. IF Tuning, IF 
All lhls PLUS the freedom of DXlng Offset 
Regular Price. $305.00 No~se Blanker. MIC. Compressor 

SPECIAL PRICE: NOW $279.00 VOX. CW Slde tone. AC 120V DC 13.8 RTTY-Fax operation 
USB-LSB CW (Narrow CW f~lter optional) 

FREE 15 Meter An~xter Mark Antenna wtfh factory d~rect 
purchase from this ad 

Regular Prlce: 51075.00 

Order D~rect - or from your local dealer SPECIAL PRICE: NOW $949.50 

1275 North Grove Street 
Mail Order COD 

Anaheim, CA 92806 Visa Master Charge 

(71 4) 630-4541 Cable: NAT C O L G U  

Prices and specifications subject to change without notice or obligation 
Calif. Res. add Sales Tax c/ 156 

SPEAKER QUALITY IS THE PRIMARY KEY 
TO YOUR STEREO SYSTEM'S SOUND 

And speakers are easy to make-and very difficult to de- 
sign. Speaker B w i l d e r ,  a new quarterly from the 
publishers of A u d i o  A m a t e u r ,  has all the design an- 
swers you novice-to-experts need to dramatically im- 
prove the quality of sound you're getting from your 
stereo system. The drivers are relatively cheap and the 
sources for them are all listed in S p e a k e r  Builder's 
pages. As an experienced ham, you probably know your 
way around your audio system already. Here's an easy 
way to make what you have sound a whole lot better at 
minimum cost. 
Speaker B w i l d e r  can save up to two thirds of the 
cost of the speakers-which translates to almost one 
third of your outlay for your stereo system. Over 
110,000 Americans will build their own enclosures this 
year-and you can too! Your dream speaker is probably 
well within reach if you build it yourself. There's a lot of 
help around already and now, Speaker Builder 
brings it all together in an assortment of articles that are 
comprehensive and a mix of both simple and advanced 
projects to help you choose and build the best type for 
your listening room. 

* Bass Reflex * Horns * Electrostatics * Transmission Lines * Infinite Baffle * Specials: Ribbon, Air motion transformers * Rasic data on passive and electronic crossovers, 
There will be reports on building the many kit speakers 
and enclosures now available, and a roundup of sup- 
pliers for drivers, parts, and kits. Articles range from the 
ultimate (650 Ibs. each) to tiny plastic pipe extension 
speakers. From time dela ed multi-satellites to horn 
loaded subwoofers, as we 1 as modifications of many 
stock designs. 

7 
-------------*------------------*--------------------------------------------------- 

H I 3  
SPEAKER BUILDER, P.O. Box 4948, Peterborough NH 0345.9 ow UM 
I I Enler my subscr~pt~on lo  SPEAKER BUILDER for one year at the spcc~al rate of S10.00. 
[ IMake that a Iwo year subur~pl~on at l lR.00 .  
L1 Check enclosed 1 i Charge to my U MaslerCard Visa U charge card 
# 
E x p i r e d -  Phone Orders (603)924-6526 

Street 81 No. 

Town State ZIP 
1 undcrsland that Ihc unexp~red rlton of my s u b ~ r ~ p l l o n  w ~ l l  he refunded after my f l n l  
l u u e  11 the ma azlne 1s unsalnsf%ry for any rrasnn Makc checks and mnnry orders 
pyahle 1" ~ p r a f ~ r  Bu~Mer R n e ~ a h n r c a r c  for l l \ A  nnly O u l s ~ d i  l l 5 A  add $2 MI per year 
o r  pr,sla(le Non U 5 chrcks must hr drawn In U S turrrncy only  

Ic 174 
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products 

REVIEW: 
Daiwa CN520 SWR and 
power meter 

About the only time we had a chance to use 
a dual needle SWR meter was when we used 
the TMC transmitter at W1 AW. That was, until 
MCM ldistributors for selected Daiwa prod- 
ucts], sent us their CN520 SWR and power 
meter. 

The Daiwa meter comes in four different 
models: the CN150 for 1.8-60 MHz 20t200 
watts, the CN520 for 1.8-60 MHz 20012 kW, 
the CN530 for 50-150 MHz 201200 watts, and 
the CN540 for 140-250 MHz 201200 watts. 
Each of these units measures just 2.83 x 2.83 
x 3.62 inches (72 x 72 x 96 mml and weighs 
less than a pound. Rf connectors on each are 
50-239 and accuracy is listed at k 10 percent. 

Installing the SWR bridge is a matter of con- 
necting it in-line between your transmitter and 
load. Setting the meter to the correct power 
position ensures that you will get an accurate 
SWR reading.'Two needles are used to meas- 
ure SWR: the left needle measures forward 
power, the right needle measures reflected 
power. The point at which the two needles 
cross is the SWR reading. SWR is clearly 
marked on the meter face by a series of red 
lines. This is quite handy and allows the opera- 
tor toknowinstantly howwell hislineismatched 
between transmitter and antenna. 

The meter case has two brackets on the side 
for possible use as a mobile or remote mount. 

This is a nice meter. When compared to a 
lab-type meter, its accuracy is quite good, well 
within the rated specifications. We find the 
CN520 to be a breeze to use and a very val- 
uable addition to our ham shack. In fact, after 
using the dual reading meter it is very hard to 
use any other kind of unit. 

Price is $69.95 retail. For more information, 
contact your local dealer or MCM direct at 858 
E. Congress Park Drive, Centerville, Ohio 
45449. Reader Service Number 301. 

NlACH 

slow-scan TV system 
Commsoft has developed PhotoCasterTM, a 

slow-scan television system for the Apple I1 
computer. PhotoCaster provides an easy way 
for hams who own Apple computers to get 
started on SSTV with a full-featured black and 
white and color system. PhotoCaster includes 
a circuit board to ~nterface an Apple to a TV 
camera and a receiverttransmitter, plus a two- 
disk software package. 

PhotoCaster can also add titles and graph- 
ics. create video special effects, enhance im- 
ages, retrieve and store pictures on disk, and 
print high resolution pictures with an MX-80 
printer. 

Black and white pictures are processed with 
a resolution of 128 by 128 pixels and sixteen 
levels of gray. In the color mode, eight colors 
are available with sixteen saturation levels. Col- 
or pictures are taken with an unmodified black 
and white TV camera using a three-frame RGB 
sequence. Standard RGB transmission formats 
are available in addition to a unique Apple-to- 
Apple single-frame color mode which takes 
eight instead of the usual twenty-four lor 
morel seconds to transmit a color picture. 

PhotoCaster requires an Apple II or Apple II 
Plus computer with 48K RAM and one disk 
drive. The price of the PhotoCaster is $499.95 
for the basic system, including an assembled 
and tested circuit board and software. A com- 

plete system, consisting of a Panasonic 
W1400 camera, board and software, is avail- 
able for $749.95. 

For more information, contact Commsoft, 
Inc., 665 Maybell Avenue, Palo Alto, California 
94306. Reader Service Number 302. 

radio teletype and CW 
With the Super-Ratt radio teletype and CW 

program for the Apple II, you can have your 
own Radio Bulletin Board System (RBBSI sta- 
tion on-line qu~ckly and easily. 

The program will operate in ASCII as well as 
Baudot at any speed from 40 to 300 baud. CW 
speeds range from 5 to 100 WPM, with an 
automatic speed adjust on receive. 

The program may be run in either manual or 
RBBS modes. Extensive use of disk files per- 
mits storage of canned material for manual 
operation. In the RBBS mode, the system 
automatically saves nearly one hundred user 
messages to the disk. There are thirty-five dif- 
ferent, simple English word commands on the 
RBBS. 

Almost any modern terminal unit or convert- 
er can be used with Super-Ratt, as well as de- 
vices such as the RADCOM card by AF6W. 
The program is not protected against copying. 
The BASIC portion may be listed and modified 
to suit your tastes. (The registered owner's call 
is installed in the machine code by the factory.) 

A free one-year subscription to the user 
newsletter. The Raft's Nest, is included in the 
purchase price of $54.95. For more informa- 
tion. contact Universal Software Systems. 
Inc., 9 Shields Lane, Ridgefield, Connecticut 
06877. Reader Service Number 303. 

helical resonator amplifiers 
Hamtronics. Inc., has developed a new line 

of low-noise receiver preamps with helical res- 
onator filters built in. The HRA-144, HRA-220, 
and HRA-432 units cover the three major VHF 
and UHF ham bands. The combination of a 
low-noise amplifier and the sharp selectivity of 
a three or four section helical resonator in- 
creases receiver sensitivity and reduces cross- 
band interference. The unit has a low 0.6 to 
0.95 dB noise figure and 50 to 60 dB rejection 
of any signals out of the ham band. 

The amplifier circuit uses some of the new 
microwave transistors developed for satellite 
TV service. Nominal gain is 26 dB on 2 meters, 
22 dB on 220 MHz, and 16 dB on 420-450 MHz. 
A three-section helical resonator is used in the 
output circuit of the VHF units, a four-section 
resonator is used in the UHF unit. The VHF 
unit is only 1 X x 3 inches, and the UHF unit is 
only 2 % x 3 inches. 

The HRA-144 or HRA-220 costs $49.95. and 
the HRA-432 is $54.95. 

For further information contact Hamtronics, 
Inc., 65 Moul Road. Hilton, New York 14468- 
9535. Reader Service Number 304. 

Ameco multimeters 
Ameco Equipment Company announces 

preliminary specifications of its new line of 
Ameco multimeters. Multimeter Model M-300 
(available immediately) features highly sensi- 
tive M K  ohms/Vdc and 10K ohms/Vac; gold- 
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plated switching contacts; overload protection 
by diodes and fuse; and carrying handle that 
can be used as adjustable stand. 

Ranges for dc voltage: 0-0.25, 1, 2.5, 10, 25, 
100, 250, ,1000 V; ac voltage: 0-10. 25, 100, 
250, 1000 V; dc current: 0-50, 500 PA, 5, 50, 
500 mA; resistance: 0-6K ohms, 60K ohms, 
600K ohms, 6M ohms. Volume level: - 22 dB 
to + 22 dB to + 62 dB in five ranges. Size and 
weight: 5.5 inches high x 4.3 inches wide x 
1.6 inches deep. 

Model M-300 is a high quality, highly sensi- 
tive, laboratory-type instrument. Its large, 
easy-to-read scale and excellent damping are 
usually found only in expensive meters. Paral- 
lax erroh are eliminated by a mirror arc. This 
meter comes complete with battery, spare 
fuse, test leads, and instruction manual. Model 
M-300, completely wired and tested, $28.95. 

Ameco LCD digital multimeter, Model 
D-200, features high-contrast, large 112 inch, 
3-112 digit LCD display; automatic polarity; 

automatic zero adjustment; over-range indica- 
tion on all ranges; low-battery indication; full 
overload protection; -10-megohm input impe- 
dance; rugged anti-slip case with stand. 

Ranges for dc voltage: 0-200 mV, 2V, 20V, 
200V. and 1,000V; ac voltage: 0-200V, and 
750V; dc current: 0-200 PA, 2 mA, 20 mA, 200 
mA, and 10 A; resistance: 0-200 ohms, 2K 
ohms, 20K ohms, 200K ohms, 2000K ohms, 
and 20M ohms. Size and weight: 7 inches high 
x 2.7 inches wide x 1.6 inches deep. 

The latest IC and display technology insure 
reliability, accuracy, and stability. Dual slope 
integration provides fast, accurate, noise-free 
measurements. The same two jacks are used 
for all functions and ranges (except 10A dc). 
Model D-200 comes complete with battery, 
spare fuse, test probes, instruction manual, 
and an optional carrying case. Model D-200, 
completely wired and tested, $69.95; optional 
carrying case. $3.75. 

For further information. contact Ameco 
Equipment Company, 275 Hillside Avenue, 
Williston Park, Long Island, New York 11596. 
Reader Service Number 305. 

RT-1100 receive terminal 
DGM Electronics has just introduced the 

RT-1100 Receive Terminal for Baudot, ASCII, 
and Morse. The RT-1100 converts the audio 
from your receiver. decodes it, and displays the 
words on a video monitor or TV set (using rf 
modulator). The RT-1100 incorporates an ac- 
tive filter demodulator with scope tuning out- 
puts. It will copy 170, 425, 850 Hz shift RTTY 
signals at speeds of 60, 66, 75. and 100 WPM 
on Baudot and 110 baud on ASCII. The unit 
will copy 6-60 wpm Morse signals using auto- 
matic or manual speed tracking. 

The RT-1100 has a parallel ASCII printer out- 
put for hard copy. The video output provides 
sixteen lines of thirty-two characters per line 
with two pages. The second page is stored in 
memory and can be recalled by using the page 
1-2 switch on the front panel. The unit has a 
built-in 110 Vac power supply and is housed in 
an attractive 3 x 10 x 10-inch case with 
brushed, anodized front and rear panels. The 
cover is a grey wrinkle finish. The unit comes 
with a one-year warranty on parts and labor. 

For more information, contact DGM Elec- 
tronics, Inc., 787 Briar Lane. Beloit, Wisconsin 
5351 1. Reader Service Number 306. 

encoder with ultra thin 
keyboard 

Midian Electronics, Inc., has introduced the 
TTE-1 TouchToneTM encoder with ultra-thin 
keyboard. The unit features the thinnest avail- 
able keyboardlDTMF encoder assembly with 
automatic PTT and side tone. The keyboard 
mounts virtually flush on a flat surface. DTMF 
encoder on the back of the keyboard fits into a 
1 x 1-112 inch hole for flush mounting. It pro- 
duces digitally synthesized tones for accuracy 
and stability with adjustable audio output level 
and generates twelve standard Bell System 
TouchTones. Options include keyboard only, 
without encoder, and LED indicating when 
automatic PTT is activated. 

For more information, contact Midian Elec- 
tronics, Inc., 5907 East Pima Street. Tucson, 
Arizona 85712. Reader Service Number 307. 

interchangeable antennas 
Antenna Incorporated has recently intro- 

duced a complete line of interchangeable an- 
tennas for use on hand held transceivers and 
scanners. The Portasuader antennas let the 
user replace only the radiator section of the an- 
tenna while continually reusing the mounting- 
adapter fitting for the transceiver. The radia- 
tors are all internal threaded (No. 10-32) to ac- 
cept the male thread of the interchangeable 
mounting adapter. The outer portion of the 

KENWOOD O M  I 

TS430S 
New Gen. Cov. 

Solid State Transceiver - I 

R2000 
New Gen. Cov. 

Rcvr. Wlmemories I 

Route 198 

M D. : 301 -792-0600 
OPEN WON. THROUGH SAT. 

CALL TOLL F R E ~  
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PB RADIO 
1950 E. Park Row Arlington, Texas 76010 

* SPECIALIZING IN: * 
MDS Receivers & UHF Decoders 

. . . . . . . . . . .  MDS COMPLETE COMMERCIAL UNIT. $1 69.95 

. . . . . . . . . . . .  MDS SLOTTED ARRAY ANTENNA KIT. $25.00 
. . . . . . . . . . . . . . . . . .  MDS DOWN CONVERTER KIT. $28.50 

. . . . . . . . . . . . . . .  MDS COMPLETE POWER SUPPLY $35.00 
. . . . . . . . . . . . . . .  *SPECIAL NE64535 TRANSISTORS $6.50 

. . . . . . . . . . . .  UHF DECODERS: FV 3 INSTRUCTIONS. $5.00 
FV 3 BOARD $30.00 FV 3 IC CHIP KIT $50.00 
ZENITH 9-151-03 TUNER . . . . . . . . . . . . . . . . . . . . .  $79.95 
BOX $19.95 DELUXE BOX $24.95 

. . . . . . . . . . . . . . . . . . . . . . . .  POWER SUPPLY KIT .  $24.95 
. . . . . . . . . . . . . . . . . . . . . . . . . .  EDGE CONNECTORS $2.95 

SATELLITE T.V. SYSTEMS: PRODELIN DISHES, DEXCEL 
RECEIVERS, LNA'S & CHAPARRAL POLOROTORS. SEN0 $1 .OO 
FOR MORE INFORMATION. 

INFORMATION CALL 81 7-460-7071 
ORDERS ONLY CALL 800-433-5169 El IgS] 

Your Ham Tube, -) 
Headquarters! I u ner 

I TOLL 800-221-0860 FREE 
TUBES I I I 

E.F JOHNSON Sockets tor ICX2Wl l  b CUI IA  r SQ 95 1 11 1 SEY1CONOUCTORS RF CONNECTORS I I 
YRF 2IY501416 SJOQ) PL 250 
Y R F I Y  
MRFI55  

12  5a .. 
SIZW M 359 S t  75 .. 

TIP N I r i s1  on IROUU) 

TOP BRAND Popular Recetv~nq Tube Types 
FACTORY BOXED 75180% OFF LlST 

FREE LlST Ava~lable 
Includes lull llne 01 RF Power Tranststors 

M~nlrnurn Order $25 
Allow $3.00 M~n~rnurn lor UPS Charges 

Wrlle or phone tor tree catalog. 
TUBES-BOUGHT. SOLD AND TRADED I premi;;:*es 

For ElMAC Tubes 

;tab~l~ty 
,mpt sen 

high : 
prc rice 

:ost savir 

General Cf 
Industry 
Marine VHf- 
Scanners 
Amateur &nds 
CB Standard 
CB Specla 

JAN CRI 
P.O. BOX a 
Ft.MyCrs, F 
All Pho- 

products 

socket is etched with the frequency range for 
that particular radiator. Ten mounts are avail- 
able to  be used with the five different radiator 
styles. 

The short 8-inch whips for 25-54 MHz incor- 
porate a wire-wound base-loading coil and heli- 
cal-style radiator in six different frequency 
steps. Tuning has been eliminated and fragile 
temperature-sensitive ferrite cores have also 
been eliminated. A distinct feature is the anten- 
na length which is less than 8-inches long, 
measured from mount to tip. In the 118-174 
MHz frequencies, Portasuaders are available in 
standard tuned helical units, extra-fat helical 
units and 114-wavelength stainless steel whips 
incorporating a spring section. The advantage 
of the fat Portasuader is its shorter length 
(about 2 inches shorter than helical). A secon- 
dary benefit in using the fat antenna is its lower 
Q, broadening the resonance curve and thus 
achieving a better match over the frequency 
range. 

Also available is a 114-wavelength 0.046 inch 
diameter 17-7PH stainless steel whip incorpo- 
rating a novel spring construction above the 
base fitting. This spring allows the whip assem- 
bly to  bend when the user sits down with his 
radio attached to his belt. The 114-wavelength 
Portasuader was designed to replace the tele- 
scopic antennas, which bend or break or sim- 
ply do not telescope' properly. As a further ad- 
vantage, the 114-wavelength Portasuader an- 
tennas exhibit a practical 10 dB gain over the 
helical or fat helical antennas. 

The frequency range is covered in seven fre- 
quency steps. thus again removing the need 
for field tuning. UHF stubby helical whips and 
114-wavelength speedometer cable antennas 
are available as radiators in five frequency 
ranges between 406-512 MHz. An 800 MHz 
114-wavelength speedometer cable antenna is 
currently available. 

These Portasuaders are constructed from 
heavy copper-plated spring steel that isscrewed 
onto the base fitting and then soldered to en- 
sure electrical contact. Both helical and speed- 
ometer styles are insulated by coating in a 
multi-stage process. The special process guar- 
antees a solid section of material with mini- 
mum voids and high finish gloss. The coating is 
designed to remain flexible, retain its resilience 
at - 40 degrees F and not to soften at 200 de- 
grees F. 

For further information, contact Randy 
Friedberg, Vice President, Antenna Incorpo- 
rated, 26307 Richmond Road. Cleveland, Ohio 
44146. Reader Service Number 308. 
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high resolution SSTV 
converter 

High resolution slow scan television ISSTV) 
is available with the Videoscan 1000 by Micro- 
craft Corporation. The unit is completely com- 
patible with.Amateur-standard SSTV and first- 
generation equipment. Videoscan can convey 
high.resolution eight-second, 128-line SSTV 
pictures to first generation scan converters 
using current standards. In two separate high 
resolution modes, the TV picture uses the full 
256 TV lines and 256 picture elements (pixels) 
per line, resulting in pictures that rival commer- 
cial TV quality. The pixels are quantized to 64 
levels of gray, four times better than first gen- 
eration units. No contouring (false edges) is in- 
troducedto detract from the picture. 

Some features of Videoscan are: Split- 
mode, a special mode that enables viewing 
four regular 8.5-second SSTV pictures at one 

time on the TV monitor as they are received; 
Stop motion, a single frame of video may be 
grabbed into memory from a TV camera man- 
ually or automatically, thus stopping motion; 
Cursor, a cursor dot appears on the screen to 
indicate the current line being transmitted; 
Gray scale, Call Sign, mode selector activates a 
gray scale and optional call sign which are 
superimposed on the picture in memory; Sta- 
tion switching, all necessary switching be- 
tween transmitter, microphone, and tape re- 
corder is included in Videoscan. 

Microcraft is presently working on a comput- 
er inputloutput port and a color conversion of 
the Videoscan 1000. 

- - 

PERFORMANCE 
VERSATILITY 

CONVENIENCE 

I-- -*. .*. I... .".- -.. 
a * . . . .  

The HAL ST6000 has them all: 
performance to copy the weak and distorted signal 
versatility to match a variety of 110 interfaces 
convenience for simple but accurate operator use 

All this a t  half the price of comparable-performance 
units. 

PERFORMANCE: 
Optimized active input, discriminator, and low-pass 
filters. 
Crystal tone keyers match discriminator filters. 
Hard-limiting FM or AM types of operation. 

VERSATILITY: 
Interface current loop circuits; built-in loop supply. 
RS-232C and MIL-188 data I10 connections. 
CMOS pre- and post-autostart data I10 data connections. 
Available for low, high, marine-compatible, and special 
tones. 

CONVENIENCE: 
Hard-limiting operation for simple but effective 
operation. 
Tuning oscilloscope for precise receiver tuning. 
ATC, DTH, KOS, autostart, and antispace features. 
Operate 1201220 VAC, 50160 Hz; table or rack mount. 
Solid state design with proven field-tested dependability. 

Write or call for more information on the HAL ST6000. 

HAL COMMUNICATIONS CORP. 
BOX 365 
URBANA, ILLINOIS 61801 217-367-7373 

oppler Dire 
!-A,-- 

aion 
- -  . 

ircular LED 
irrl.... 

d 

DIREcnON . - * D 
Flnolng laplay + No Receiver Mods ptional Digital * Mobile or Fixed isplay * Kits or ptional Serial 
Assembled I I-"- ,,itefface * 135-165 MH, * 12 VDC Oper 
Standard Ra * 90 Day Warr 

New Technolqy (patent pending) converts any vnr rM receiver into an adrancea 
Doppler Direct~on Finder. Simply plug into receiver's antenna and external speaker 
jacks. Use any four omnidirectional antennas. Low noise, high sensitivity for weak 
signal detection. Kits from $270. Assembled units and antennas also available. Call or 
write for full details and prices. 

P 40 E. Charter Oak, W-1151 
ottsdale, AZ 85254 





the 2-Dubber 

Ttic! S~nclatr ZX81, Timex 1000 is a popular 
personal computer. One drawback is the di f f~.  
culty experienced in loading cassette pro- 
grams Bytes~ze Computer Products has intro- 
ducer! the Z ~clbber.  an tnterface berween the 
Slncl;~~r coniputer and its cassette recorder. 
whtcl) helps even the most d~fficult cassette 
program to load cas~ly. Additionally, the Z .  

Dubber allows you to connect two cassette re. 
corders together to creare perfect back-up 
coples of your S~liclair programs. The Z-Dub- 
her operates on two AAA cells, and IS pack- 
aged in an attractwe black case. It 1s available 
for $29.95plus 3 percent for shipping. 

For more triforrnatron, corltact Bytes~ze 
Cornpuler Products. P.O. Box 21123. Seattle. 
Washington 981 11. Reader Service Num- 
ber 31 1. 

Amateur 
DTU-12 

data display. 

Get a clean, crisp computer-quality data dis- 
play for your next ham project with a DTU-12 
from Dotron~x, Inc.. available in kit, chassis, or 
chassls 'ac power versions, either P4 (white) or 
P31 (green1 phosphor. It requires only 12 volts 
at 1.5 amperes. and standard TTL horizontal 
and vertical control signals with 2.5 volts video 
drive. The scan rate is 15,750 Hz. Interface is 
made through ten-pin edge-card connector. 

The kit costs $85.00 (CRTJcircuit only); 
chassis $95.00: ac supply $35.00 (for chassis 
version). 

For additional information. contact Dotron- 
ix, Inc.. 160 First Street S.E.. New Brighton, 
Minnesota 551 12. Reader Service Number 312. 

programmable CTCSS 
encoder 

A min~ature encoder has been introduced by 
Ferritronics. Inc., featuring quartz-accurate 

stability and all th~rty-seven EIA tones. Two va- 
riations are available: the FT303A, which is 
programmed by cutting wire loops; and the 
FT303B, which uses a dipswitch for program- 
ming. The encoder measures 0.9 . 1 . 0.4 
inch and draws less than 7 mA. Mounting 
holes and color-coded lead set make installa- 
tion simple. 

For further information, contact Tom Whit- 
ney at Ferritronics, Inc.. 222 Newkirk Road. 
Richmond Hill, Ontario L4C 3G7, Canada. 
Reader Service Number 313. 

two-meter mobile 
transceiver 

The TR-7950 and TR-7930 are identical in 
features except for rf output: 45 watts for the 
TR-7950, and 25 watts for the TR-7930. Their 

ATTENTION 
RADIO DEALERS 

Send for  our  f ree  catalog on 
commercial. industrial. marine. 
Amateur and CB products 

2317 Vance Jackson 
San Antonio. TX 78213 1/ l l o  

-- - -- 

mateur Radio Today 
Mini-Magazine offering timely 

material on a professional basis for all 
active Radio Amateurs. A.R.T. is six  
fullsize pages, produced bi-weekly on 
high quality stock using magazine pro- 
duction techniques. Money back p a r -  * antee for your S26/yr. subscription or a 

quarterly trial (six issues) for 5.5. Check 
what we've covered recently: 
r* 10.1 MHz opens for Amateurs r, How low 
should your transmitted wave angle be7 r* 
C Q W  phone and cw contests r /  Sweepstakes 
r* Cordless telephones r, FCC ideas on 1500 
watts output H Manufacturer responses to 10.1 
MHz equip. mods. r* Six-meter openings r /  

How to calculate your system noise figure r, 
Worldwide network of 20-meter beacon5 H 900 

I MHZ ssb / 160-meter DXing H Rig antennas at 
/ K Z C L  r* Antenna heading calculations I /  

Review of Yaesu FT-102. ICOM-740. and others 
/ How Packet Radio works r* Meteor scatter 
r* The Satellite Program r /  Interview with 
Madison Electronics ~r and much, much more! 

Amateur Radio Today 107 
Post Officr Box 6247H. Wolcott, CT 06716 
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Ffi NEW NEW ] 
COMPUTER SAVER 

Do yoi~ ' S or r i iort .  .:!er:,:i I, (,:..: - you 
use @cca~~o~inlly but !i,tte lo hrc[l te,irlng In 
to your coliipuler to get at Ihecn an0 rlsk 
damaging then17 
Then Switch-A-Slot I S  lor you' 
Switch-A-Slot lets you select up to 4 cards 
lo! e?ch porl Select Ihe card lo run wllh 
!he turn of a sw~lch NO new proqramrnlng 
tr~cks to learn 

Switch-A-Slot 
SAVES wedr dni l  lv,!r o n  c.lrd\ ,,ilr! cornpuler 
SAVES vower lorllv Ihr card lh.31 s or1 drdws 

I,JWPr I 
PROTECTS cards lrom Delnq (Idnl,tqPd by 5 la l l L  

r PI l f~c~ly dn(: Crralrhes 

\w , I l n  A Sk,l b o o b \  ~ 1 1 1  !!l(l',l , jr?,, 

dt<,b C'#.?, :,',!I!,.' ..' ,n!,,v., ,,I . ..,.(I. rvi 

Models ~ v r l ~ , t l ) I ?  'o r  

4i)l)l~ II  A ~ ~ p l e  111, Fr,~nkltn 

INTRODUCTORY PRICE $155 
I ~ ~ C I U ~ P I  shlpDln(ll 

Please send orders with payrnenl l o  

BIT "0" BYTE I 
I PO Box 60972. Sunnyvale. C A  94088/ 



products 
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WARNING 
8lVE V@UB MFE @El 41 OM5URV 

lnstallatlon and dlsmantllng of towers IS dangerous and temporary 
guys of sufftclent strength and slze should be used at all hmes 
when lndlvlduals are cllmblng towers durlng all types of ~nstalla- 
tlons or dlsmantl~ngs Temporary guys should be used on the 
flrst 10 or tower durlng erectlon or dlsmantllng Dlsmantllng 
can even be more dangerous slnce the condltlon of the 
tower, guys anchors and/or roof In many cases IS 

unknown 

The d~smantl~ng of some towers should be done 
wlth the use of a crane In order to mlnlmtze the 
poss~b~l~ty of member, guy wlre, anchor. or base 
fa~lures Used towers in many cases are not as 

Get profess~onal exper~enced help a 
read your Rohn catalog or other tow 
manufacturers catalogs before erect 
or dlsmantllng any tower A consulta 
wlth your local, profess~onal tower 
erector would be very lnexpenslve 

Dtvtsoon of UNR Inc 
6718 We81 Plank Road 
Pwrne Ill8nooo 61M)I 

notable features Include 21 multi-function 
memories. automatic offset, programmable 
priority channel, memory and band scan, long- 
life lithium battery memory back-up, built-in 
16-key autopatch. 

The TR-7950 has a factory-suggested retail 
price of $399.95; the suggested retail price for 
the TR-7930 is $359.95. 

R-4C+SHERWOOD:y:"":: 
STILL THE FINEST COMBINATION 

600 HZ LOW LOSS 1 s t  I F  CW F I L T E R  -?vrriv? early s t e p  
v 5 6 ~ 1 ~ ~  e v  Elm8nare lsfql { , # t < l m l  lkakoly an,unrt Ind IF  l l l lc r r  
Imltrovr ull lmete ro m! c , n  10 140 dR t l o r n m a l r  Ilrong lagnals 
ovt.rlnadtng 2nd m8xPr caurlnq tnlcrrnod ant1 rlelenslrlrallon 
CF fiW 6 SRD W New PC tmard relay rwtrch kt1 $45 W 
1st IF SSB FILTERS 140 ds "11 re1 CF ~KIB 1150 w pnrr 

%Hz 1st  I F  FILTER Reducmhn p~lchedORM CF 5Kl8 58000 
16 POLE R 4C SSBI Plug on ltlter Best rkon wlattv8ly 1800 
Hz 6 dB 2400 ti? 6 0 d E  CF Z K 1 1 6 1 A I ~  1 8 K I l 6 l  $135 W 
250 600 a d  1000 Hz BPOLE 2nd IF  PLUG IN FILTERS 
CF 2W18 CF 50018 emf CF I OKI8 58000 

PC &lard mod and mltchtnp k ~ t s  Spccmal AM i ~ ~ t s d d e t ~ t w  

Ftlterr aIm lor R 4  101. R 7. TR 7. TR4. S ~ g u l / O n  Allm 

Add 53 sh~cvptng psr order $6 wenan a ~ r  
Eu8owsnl Iw m p x  P011l.m 24 19 D80m lnpu1.dl W G.r-v 

Skrwood Engirwrring k 
1268 South Ogden St. 
Denver. Colo. 80210 

(303) 722-2257 m 
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Ports- Tenna 51s 

TELESCOPK: VHF 
6 UHF 518 WAVE FOR HTs 

High Ouality Maxtmum Performance 

Gain (ref '/a wave heltcal) WE mln 
Bandundlh VHF (1 5 1 VSWR) 3 5MHz mln 
Bandmdh UHF (1 5 1 VSWR) lOMH2 mln 
Maximum power 5 wans 
~ n x t o r  type BNC 

Additional information may be obtained by 
contacting Trio-Kenwood Communications, 
11 11 West Walnut Street, Compton. California 
90220. Reader Service Number 314. 

ModelMo. Bmd Fq.Mtt2 
191-214 ?M 144-148 
191 -814 1 ' / A  220-225 
191-914 3I.M 440-450 

Modeks ako available for 
148-174 and 450-512 MHz 

PRICE - S19 95 to 48 states na UPS 
For ar Mnwy add $1 50 
Fbnda rewdents add 81 00 sales tax 
Payment by M 0 or cashiers ck only NUTS 81 VOLTS MAGAZINE 

BOX 1 1  1 1  H . PLACENTIA CA 91670 
(714 631 7721 

Dealer lnquiks Invited ~oin ~ h o ~ v n d ~  o i  Readen ~ a ~ ~ o n v ~ d e  

ONE VLM u I sumscatmom 
RF PRODUCTS 

P 0 Box 33 Rockledge. FL 32955 
(305) 631 -0775 

Ir 160 

LENGTH WlBNC CONNECTOR 

Band Extmded Collapsed 
3 4~ 44- . (1 124mn-1) 8 H (207mm) 
1 1 . ~  32'. (815mrn) 7'4 (197mm) 
3 4 ~  17316(435mm) 6516 (160mm) 

3% -digit true rms DDM 

-4 

John Fluke Mfg. Co.. Inc., announces the 
addition of a 3%-digit true rms meter to its 
8020B-series of handheld DMMs, called the 
80260. It's an eight-function handheld model 
featuring true rms ac capabilities while retain- 
ing all of the functions of the 80200. 

For further information, contact Frank Par- 
tin, John Fluke Mfg. Co.. P.O. Box C9090. 
Everett, Washington 98206. Reader Service 
Number 315. 
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More Details? CHECK- OFF Page 129 

Microcomputer based power and 
flexibilitv with state-of-the-art Mitel $389 
tone dkod~ng. . 20 mo~eb m m m ~ ~ s o u t p ~ I s  

4 r(m0lsl" Unwa IWI, 

Contml a d  monsto, over the atr or w r  me 
lelsphona" 
Morm W ~ O I  tuw encmCd m o n w  messam 
Aktm psnaratton . R U S  Repeater CORllDlTlmtn lunct~ml 

QCC odwnced Call or write for detalled specs 
mm 
ConfrdS 

on the ITC-32 Intellgent 
Twch-Tone Control Board. 

10816 Northridge Square, Cupertlno. CA 95014 
Touch-Tone IS a registered trademark of ATBT (408) 749-8330 

"Optional Telephone Interlace Board ava~lable 
Pr~ceandspec~l~catlons subject tochange w~thout notlce or obl~gatlon 

SATELLITE 
TELEVISION 

SYSTEMS 
WE WILL NOT BE UNDERSOLD!! 

Complete Systems, Antennas, 
Receivers, LNA's & Accessories 

CALL US TODAY! 
81 2-238-1 456 

J I38 
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Ham Radio's guide to help you find your loci h 
California 

C & A ELECTRONIC ENTERPRISES 
22010 S. WILMINGTON AVE 
SUITE 105 
CARSON, CA 90745 
21 3-834-5868 
Not The Biggest, But The Best - 
Since 1962. 

FONTANA ELECTRONICS 
8628 SIERRA AVENUE 
FONTANA, CA 92335 
714-822-7710 
71 4-822-7725 
The Largest Electronics Dealer in San 
Bernardino County. 

JUN'S ELECTRONICS 
3919 SEPULVEDA BLVD. 
CULVER CITY, CA 90230 
21 3-390-8003 Trades 
714-463-1886 San Diego 
800-882-1 343 
- Parts at Cost - Full Service. 
Habla Espanol 

SHAVER RADIO, INC. 
1378 S. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-1 103 
Azden, Icom, Kenwood, Tempo, 
Ten-Tec, Yaesu and many more. 

Connecticut 
HATRY ELECTRONICS 
500 LEDYARD ST. (SOUTH) 
HARTFORD, CT 061 14 
203-527-1 881 
Call today. Friendly one-stop shop- 
ping at prices you can afford. 

Delaware 
DELAWARE AMATEUR SUPPLY 
71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 
800-44 1-7008 
Icom, Ten-Tec, DenTron, Yaesu, 
Azden, Santec, KDK, and more. 
One mile off 1-95, no sales tax. 

Florida 
AMATEUR ELECTRONIC SUPPLY 
1898 DREW STREET 
CLEARWATER, FL 33515 
813-461-HAMS 
Clearwater Branch 
West Coast's only full service 
Amateur Radio Store. 

- -  - 

AMATEUR ELECTRONIC SUPPLY 
621 COMMONWEALTH AVE. 
ORLANDO, FL 32803 
305-894-3238 
Fla. Wats: 1 (800) 432-9424 
Outslde Fla. 1 (800) 327-1917 

AMATEUR RADIO CENTER, INC. 
2805 N.E. 2ND AVENUE 
MIAMI, FL 33137 
305-573-8383 
The place for great dependable 
names in Ham Radio. 

RAY'S AMATEUR RADIO 
1590 US HIGHWAY 19 SO. 
CLEARWATER, FL 33516 
813-535-1416 
Your complete Amateur Radio and 
Computer Store. 

Illinois 
ERICKSONCOMMUNICATIONS, INC. 
5456 N. MILWAUKEE AVE. 
CHICAGO,lL60630 
Chicago - 312-631-5181 
Outside Illinois - 800-621-5802 
Hours: 9:30-5:30 Mon, Tu, Wed & Fri; 
9:30-8:00 Thurs; 9:OO-3:00 Sat. 

Indiana 
THE HAM SHACK 
808 NORTH MAIN STREET 
EVANSVILLE, IN 47710 
81 2-422-0231 
Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santec and others. 

--- - 

Kansas 
ASSOCIATED RADIO 
8012 CONSER, P. 0 .  BOX 4327 
OVERLAND PARK, KS 66204 
91 3-381-5900 
America's No. 1 Real Amateur Radlo 
Store. Trade - Sell - Buy. 

Maryland 
THE COMM CENTER, INC. 
LAUREL PLAZA, RT. 198 
LAUREL, MD 20810 
800-638-4486 
Kenwood, Drake, Icom, Ten-Tec, 
Tempo, DenTron, Swan & Apple 
Computers. 

Massachusetts 
TEL-COM, INC. 
675 GREAT ROAD. RTE. 119 
LITTLETON, MA 01460 
61 7-486-3040 
61 7-486-3400 ( t h ~ s  IS new) 
The Ham Store of New England 
You Can Rely On. 

Minnesota 
MIDWEST AMATEUR RADIO SUPPLY 
3452 FREMONT AVE. NO. 
MINNEAPOLIS, MN 55412 
612-521 -4662 
It 's service after the sale that counts. 

Nevada 
AMATEUR ELECTRONIC SUPPLY 
1072 N. RANCHO DRIVE 
LAS VEGAS, NV 89106 
702-647-31 14 
Dale Porray "Squeak," AD7K 
Outside Nev: 1 (800) 634-6227 

JUN'S ELECTRONICS 
460 E. PLUMB LANE - 107 
RENO, NV 89502 
702-827-5732 
Outside Nev: 1 (800) 648.3962 
lcom - Yaesu Dealer 

New Hampshire 
TUFTS ELECTRONICS 
61 LOWELL ROAD 
HUDSON, NH 03051 
603-883-5005 
New England's friendliest ham store. 

-- - 

New Jersey 
RADIOS UNLIMITED 
P. 0. BOX 347 
1760 EASTON AVENUE 
SOMERSET, NJ 08873 
201 -469-4599 
800-526-0903 
New Jersey's only factory authorized 
Yaesu and lcom distributor. New and 
used equipment. Full service shop. 

ROUTE ELECTRONICS 46 
225 ROUTE 46 WEST 
TOTOWA, NJ 07512 
201 -256-8555 

ROUTE ELECTRONICS 17 
777 ROUTE 17 SOUTH 
PARAMUS, NJ 07625 
201 -444-871 7 
Drake, Cubic, DenTron, Hy-Gain, 
Cushcraft, Hustler, Larsen, MFJ, 
Butternut, Fluke & Beckman 
Instruments, etc. 

YOU SHOULD BE HERE TOO! Dealers: c ontact Ham Radio now for complete details. 
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I PUALITY MICROWAVE TV SYSTEMS I 

lateur Radio Dealer 

New York 
BARRY ELECTRONICS 
512 BROADWAY 
NEW YORK. NY 10012 
21 2-925.7000 
New York City's Largest Full Service 
Ham and Comrnerc~al Rad~o Store. 

GRAND CENTRAL RADIO 
124 EAST 44 STREET 
NEW YORK. NY 10017 
21 2-599-2630 
Drake. Kenwood. Yaesu. 
Ten.Tec. DenTron. Hy-Gain 
Mosley in stock. 

HARRISON RADIO CORP. 
20 SMITH STREET 
FARMINGDALE. NY 11735 
516-293-7990 
"Ham Headquarters USA" since 
1925. Call toll free 800-645.9187. 

RADIO WORLD 
ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 
ORISKANY. NY 13424 
TOLL FREE 1 (800) 448-9338 
NY Res. 1 (315) 337-0203 
Authorized Dealer - ALL major 
Amateur Brands. 
We service everything we sell! 
Warren K21XN or Bob WA2MSH. 

Ohio 
AMATEUR ELECTRONIC SUPPLY 
28940 EUCLID AVE. 
WICKLIFFE, OH (CLEVELAND AREA) 

44092 
216-585-7388 
Ohlo Wats: 1 (800) 362-0290 
Outs~de Ohio: 1 (800) 321.3594 

UNIVERSAL AMATEUR RADIO, INC. 
1280 AlDA DRIVE 
REYNOLDSBURG (COLUMBUS), OH 

43068 
61 4-866-4267 
Featuring Kenwood and al l  other 
Ham gear. Authorized sales and ser- 
vice. Shortwave headquarters. Near 
1.270 and airport. 

Oklahoma 
DERRICK ELECTRONICS, INC. 
714 W. KENOSHA - P.O. BOX A 
BROKEN ARROW. OK 74012 
Your Discount Ham equipment dealer 
in Broken Arrow, Oklahoma 
1-800-331 -3688 or 
1-918-251-9923 

Pennsylvania 

HAMTRONICS, 
DIV. OF TREVOSE ELECTRONICS 
4033 BROWNSVILLE ROAD 
TREVOSE. PA 19047 
215-357-1400 
Same Location for 30 Years. 

LaRUE ELECTRONICS 
11 12 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
71 7-343-21 24 
Icom, Bird, Cushcraft. Beckman, 
Fluke, Larsen. Hustler, Astron, 
Antenna Specialists. W2AUIW2VS, 
AEA. B&W, CDE. Sony. Vibroplex. 

THE VHF SHOP 
BOX 349 RD 4 
MOUNTAINTOP. PA 18707 
71 7-868-6565 
Lunar. Microwave Modules, ARCOS, 
Astron. KLM. Tama. Tonna-F9FT. 
UHF UnitslParabolic, Santec. Tokyo 
Hy-Power, Dentron. Mirage, 
Amphenol. Belden 

Texas 

MADISON ELECTRONICS SUPPLY 
1508 McKINNEY 
HOUSTON, TX 77010 
71 3-658-0268 
Christmas?? Now?? See ad index 
page. 

Virginia 

ELECTRONIC EOUIPMENT BANK 
516 MILL STREET. N.E. 
VIENNA, VA 22180 
703-938-3350 
Metropolitan D.C.'s One Stop 
Amateur Store. Largest Warehousing 
of Surplus Electronics. 

Wisconsin 

AMATEUR ELECTRONIC SUPPLY 
4828 W. FOND DU LAC AVE. 
MILWAUKEE, WI 53216 
41 4-442-4200 
Wisc. Wats: 1 (800) 242-5195 
Outside Wisc: 1 (800) 558-0411 

NEW 
BASIC PROGRAM MANUAL 

FOR AMATEURS 
Programs Oes~gn: Antennas. Op-amps. Smilh- 
charts. R.F .  Co~ls. Pads. Flllers. Strlplines. 
M~crowave and more 

YAESU FT-207R OWNERS 
AUTOMATIC 

SCAN MODULE 
15 rnlnutesto install. Scan re. 
starts when carrler drops off, 

on-off, ~ncludes 
instructions. 

ERY SAVER KIT 

I 
Nu mir~t.d<~hatter~es due to memory backup 
30"" less power draln when squelched 
S~rnple l o  ~ns ta l l ,  step b y  step Instructions and 
parts Included 
4 mA memory backup reduced l o  500 rA  
45 mA recelver dram reduced l o  30 mA 
lmoroved audlo f~delltv and loudness fl 1 7 ~  



MS Q- 
IDAHO'S LARGEST DEALER 

I I I 
I Universal 

p- 

.I ---- -- - -1- - I- - --- - - 
I 

Packag 
DXR 1 100 Stereo Receiver, LNC and remote control 10' 
Prodelin fiberglass dish with Polarmount Polatron II 

I 

Universal Communications DL-2000 010' Prodelin fiber- 
glass dish with Polarmount . Polatron I1 Electronic 
Polarizer, Dexcel 100' LNA and 100' Cables With Motor Drive ~2,9900 

Electronic Polarizer and Cables with Motor Drive ~255000  

- - -  

I Communications fl 4 

, -- - - - - - pp - - - - - 

I ' 

i 'II THE VHF ESR 24 
1 PROPAGATION HANDBOOK --fsc.------ 

by Jim Stewart, WA4MVI 
r -; ";;c ' PackQge 

i - " . I  

sPPrP@-Q*?C' - 
Theory and practical application in VHF. Includes ESR-24  - 100" Dexcel LNA - 10' Prodelin 

I 

Chapters on Scatter - Tropo - EME. Available Dish. Polarmount, Polatron I1 Polarizer, and all 
through THE LUNAR LETTER MAGAZINE. 

CabJes' '2250°0 With Motor Drive '2450 

? THE LUNAR LETTER Magazine Motor Drives from . . .130000 

k Package S l  999 

' Up to the minute news of VHF/UHF "All systems are complete, I Propagation. EME - Tropo - Scatter. nothing else to buy". 

11 1 year . . . $12.00 PS prepaid - Dish and Polar. 

, ,  "HAMS SERVING HAMS" 
1 ."' 24 Hour Phone Line for orders 7 days a week 

I 

0 0  

31; 12th A&. So. Narnpa, ID 83651 

I Y 

. - *. -"- 
c n 

, 0 0 k x z  
0 v .* ...-.* - " 

- 
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Two Meter 
"The Big John"* 13 Element Quad 22' Boom 16.5dBd 
gain FIB 30 dB Mast Size Up to 2" Bandwidth 144-145 MHz 
$129:95 

9 9 *  "The Little John I 1 Element Quad 18' Boom 15.5 
dBd gain FIB 30dbMast Size2" Bandwidth 144-145 MHz109.95 

"PTG Special"* * 9 Element Quad 13' Boom 14.8 
DBd FIB 30 dB Bandwidth 144-146 MHz $89.95 

Featuring The Wondermatch Driven Element 

x Meter . - - - - - - - 

I "6-?TG-4" 4 Element Yagi 13' Boom 12 dBi Mast Size 2" 
Longest Element 115" 50-51 MHz $89.95 I (71 3) 464-7720 Dick-WB5J WL 

You've Heard About Us On The Air, So Call Collect Between 
Gordy-KD5NQ I 

8AM-1OPM Or Write For Details 

"Measured at JWL Laboratories 
"First Place Winner at Baton Rouge Gain Measuring Contest 
(713 1 182). 
"*Second Place Winner at Baton Rouge Gain Measuring Con- 
test (7131 182). 

9138 Western Drive 

I B E A M  A N T E N N A  HANDBOOK I 
by B~ll Orr, W6SAI 

Recomnlendrd readlng ( onimonly asked questions llke What IS Ihe best 
elemenl spacing? Can d~lferent yagl antennas be stacked without loslng 
perlormance? Do monoband beams outperform trlbanders? Lots of construe. 
t~on  projects d~agrams and photos 198 pages ic 1977 1st e d ~ t ~ o n  
ORP-BA Softbound $5.95 
SIMPLE LOW-COST WIRE ANTENNAS 

by Bill Orr, W6SAI 
Learn how to bull6 slmple econom~cal wlre antennas Apartment dwellers 
take note1 Fool your landlord and your ne~ghbors wlth some ol the Invls- 
~ b l e  antennas found here Well diagramed 192 pages 0 1 9 7 2  

RP-WA Softbound $6.95 
THE RADIO AMATEUR ANTENNA HANDBOOK 

by W~lliam I. Orr, W6SAI and Stuart Cowan, W2LX 
Contalns lots ot well ~llustraled conslructlon prolects for verl~cal, long wlre. 
and HF/VHF beam antennas There IS an honest judgment 01 antenna galn 
l~gures lnlormat~on on the best and worst antenna locations and he~ghts, a 
long look at the quad vs the yag! antenna, ~nformatlon on batuns and how 
to use lhem, and new lnformat~on on the popular Sloper and Delta Loop 
antennas The text 1s based on proven data plus practical. on-the-a~r experl. 
ence The Radio Amateur Anlenna Handbook w ~ l l  make a valuable and often 
consulted reference 190 pages c 1978 
URP-AH Softbound $6.95 
ALL ABOUT CUBICAL QUAD ANTENNAS 

by Bill Orr, W6SAI 
The cublcal quad antenna IS cons~dered by many to be the best DX antenna 
because ot 11s slmple. I~ghtwe~ght des~gn and hlgh performance You'll l ~ n d  
quad deslqns tor everything lrom the s~ngle element to the multl-element 
monster quad, plus a new, h~gher galn expanded quad (X-0) des~gn 
There s a wealth of supplementary data on conslructlon, leed~ng, IUnlng. 
and mountlng quad antennas 11 2 pages v11977 
ORP-CO Softbound $5.95 

Please add $1 .OO to cover shipping and handling. 

HAM RADIO'S BOOKSTORE 
GREENVILLE, NH 03048 

All 37 EIA Tones 
V 

Quartz Accurate 

Less than 1 inch square 

AVAILABLE FOR IMMEDIATE DELIVERY 
For more information call TOLL-FREE 

(800) 828-6884 
NY: (800) 462-7242 

CANADA: (416) 884-3180 
1319 PINE AVE 

fERRlTRONlCS NIAGARA FALLS NY I4301 
MOBILE D A T A  SYSTEMS (716) 282.7470 TLX 64-6303 

r /  130 
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h 
SEE YOU AT 
DAYTON! 

BITTEN BY THE ATV BUG? 
~ ~ ~ t h  171 . .* Let P.C. put you on the air (((9 and SAVE! 

Complete System price 
*.I $249.00 SAVE $13.00 

U5 TXA5-4 Exc~ter/Modulator . . . . S89.00 ppd. 
,I,,,,,, .!I%,. .., .,,,! ,. < ! ,  ,2 <!(,. :;,,p,: I , ,  ( 7 ,  ,,,. 5 :, , ' ,  ;,:!I ,.. ,.,, . ?  .,. .h, , .,-.4, .. ,; ~,,,. ;. .,,, , 3 ., 
I.'',!, ,,; ,... '..'., , ' .  ... , I .  , . ..I,' 

, ,, *,;,, ,< ',!*; ' ,, rw:j ,!..' ,:,,,,, . 
, : , , , .o< I ., lor v . ;  ,,, , ' )  v , ,  , ,* :, ,,';,,; ;, ,.,.. 
'[,"+.,:,.,,ll, ., *,, 7- : ,l ,'., :\.: :,,, , %,'b<: 

Dual lrequency model available $115 00ppd 

PA5 10 Watt ATV Power Ampl~f~er 589.00 ppd. _La ,.,hen i r ~  .qc P:. [:rIVoji 0,) . c, ;I !,*, :,,-n ,lo! :j!.l,Tx cut y 1 -.). 1 c,? t ,L,,:!9. :,, ,*,, :-p *r,, be:. . ,.,r s;.. : -*,-,(, 8 , .  ! '. ,. , , :, ,,>, .. ' v , ' 1 ;  ,. mq,; % . 

. .- , , , : ? , : . 8 * ,  *,I' ,,?' ,,# ,: '"47 u",:>, ' *  ' , . , '  ',., ., 
1 d"'l:', 

FMA5 Audio Subcarrier Generator. 529.00 ppd. 
P!,?,, ,I"l!,C 11,: vr,:,' t . ' ,~r,t~,, ;o-, 1,;c. ,!< ?,'>,!2 , t , l  , , I ? , ,  
41 2 ,, Mi31 P,,l,, !,"I , ,, 1, :, I , ,  (q,,v,a I,;, tw,.,::, . e L  

(mw / n:.re r i r ( l  lo r 110 ( 1  .in[: i 7 ',, 13 i " . . .lo 

bVorb5 V J , ? ~  ,3Py l ! , j , 5 ~ . ~ 8 ! 1 6 ~ '  ><#!b ., ',*tl: /,(!<,8, :j,O(> 

n l C 1 1  

TVC-2 ATV Downconverter . , 555  00 
!,*, 2 ,,,. ,:>I . ' ,,...,,.; :.,(! <; ,,! ,, ! , .  .. , , ., ,, 
?,I' ,,,, 1 I * , '  ,.,. ,,-,,. ,,,: .'.< .' ,#?',>, ,' . ' ,.. 
q,,;; ",>;,,y!, ;,'..<,'~',m , lL ,F  :y1,,.,1 ,. ,.,,. . . . .,,I 

L,.,l , r . , , , r , " :  . , ,,,., .;, n,+. : , '. . I: ji: 

p(,,:,t,.'.<, ' ,  ., . p  v;>[ ,? ,, .. . 
Supersens~l~vc TVC 2L wtlh NE64535 preamp 

I 9 d b N  F I 569 00 ppd 

Call or write for our complete catslog o l  spec~ f~ca l~ons .  stallon selup dlaqrams. 
and opl~onal  accessories whlch lnclude antennas, rnodulalors, tPSl qenraralors 
cameras and much, much more See Ch 14 1983 ARRL Handhook 

TERMS VISA or MASTERCARD by lelephone or mall, or check or monpy order by 
mall All prtces are delivered In USA Allow lhree weeks after order lor del~vrry 

(213) 447-4565 Charge card orders only 

P.C. ELECTRONICS 2522 Paxson Lane, 
T o m  W ~ O R G  M s r y a n n  WBGYSS Arcadia, California 91006 

NEW DESIGN Model P404 
VU meter for line level and null readings 
Separate receiver, transmitter, & null controls 
Either PTT or Vox operation 
Pi-filters to eliminate RF feedback 
Simple phone line hook up 
Attractive blue panel, woodgrain cabinet 
Dimensions 8" wide x 53h" deep x 2'h" high 

PRICE $95 00 Plus $2 50 Shtpp~ng 
and Hondl~ng 

I ALL CUR PROWCTS M A F  IN ---. - ~ 

BAREER & WILL 
guolhy Cmunlco t lon  Products ! 

At your DisWbuion. or c 
'" Plml Street. Bristol. Po. I 9  

(245) 766-5-1 

+ Technical Forums 
+ ARRL and FCC F O N ~ S  
+ GIANT 2-day Flea Market 

z 
Saturday and Sunday f 

+ New Products and Exhibits 4 
+ Grand Banquet a 
* Women's Activities 
+ Home-Brew Equipment APRIL 29,30, MAY 1,1983 

~0rut-n Hara Arena and Exhibition Center - Davton. Ohio / .  + Special Group Meetings 
+ n F o m m  Meet your amateur radio friends from all over the world at the internationally 

+ Personal Computers Forum famous Dayton HAMVENTION. 

+ CW Proficiency Awards Seating will be limited for Grand Banquet and Entertainment on Saturday 
* Amateur of Year Award evening so please make reservations early. Banquet speaker is Bill Leonard, 
* Special Achievement WZSKE, former president of CBS News. 

Awards If you have registered within the last 3 years you will receive a brochure in late 
February. I f  not write Box 44, Dayton. OH 45401. 

Nominations are requested for Radio Amateur of the Year and Special Achievement Awards. Nomination forms are 
available from Awards Chairman. Box44. Dayton. OH 45401. 

For special motel rates and reservations write to Hamvention Housing. 1406 Third National Bldg., Dayton, O H  45402. 
NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE. 
All other inquiries write Box 44. Dayton, OH 45401 or phone (513) 849-1720. 

Admission: $7.00 in advance. $9.00 at door. (Valid for all 3 days) 

Banquet: $14 in advance. $16 at door. 

Flea Market Space: $15 in advance. (Valid for both days) 

Make checks payable to Dayton HAMVENTION. Box 2205. Dayton, O H  45401. 

Bring your family and enjoy a great weekend in Dayton. Sponsored by the Dayton Amateur Radio Association, Inc. 
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flea w *  
market 

R A T E S  N o n c o m m e r c ~ a l  ads 10c per 
word; commercial ads 60e per w o r d  both 
payable in advance. No cash discounts or 
a g e n c y  commissions a l l o w e d .  

HAMFESTS Sponsored by n o n - p r o f i t  

organ~zations receive one f r e e  Flea Market 
ad ( s u b j e c t  t o  our e d i t i n g )  on a space avai l .  

able basis o n l y .  Repeat insertions o f  ham- 
f e s t  ads pay the non-commercial rate. 

COPY No special layout or arrange- 
ments available. Material should be type- 
written or clearly printed ( n o t  all c a p i t a l s )  

and must include full name and address. 
We reserve the right to r e j e c t  unsuitable 
copy. Ham R a d i o  c a n n o t  check each 
advertiser and t h u s  cannot be held respon- 
sible f o r  claims made. Liability f o r  correct- 
ness o f  material l i m i t e d  to corrected ad in 
next available issue. 

DEADLINE 15th o f  second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville. N. H. 03048. 

QSL CARDS 
OSLs 6 RUBBER STAMPS - Top Qual~ty! Card Samples 
and Stamp Info - 501 - Ebbert Graphics 5R. Box 70. 
Westerv~lle. Oh1043081. 

TRAVEL.PAK OSL KIT - Converts post cards. photos to 
OSLs. Stamp brlngs circular. Samco. Box 203.c. Wynant- 
skill. New York 12198. 

OSL SAMPLES: 2%. Samcards. 48 Monte Carlo Drive. 
Plttsburgn. PA 15239. 

DISTINCTIVE OSL's - Largest selection, lowest prlces. 
top qualtty photo and complelely customized cards. 
Make your QSL's truly unique at the same cost as a stan. 
dard card, and get a better return rate1 Free samples, cal. 
alogue. Stamps appreciated. Stu K2RPZ Prtnt. P 0 .  Box 
412. Rocky Polnt. NY 11 778 (516) 744.6260. 

-- 

OSL ECONOMY: 1000 for ~ ~ ~ . ' S A S E  for samples. W4TG. 
Box F. Gray. GA 31032. - 
QSLS'S: NO STOCK DESIGNS! Your art or ours; photos. 
or~glnals, 50. tor samples 8 details (refundable). Certl- 
lied CommunicaHons. 4138 So. Ferris. Fremont. Mlchi- 
gan 49412 - 
OSL CARDS: 5001512.50 ppd. Free catalog. Bowman 
Pr~ntlng. 743 Harvard. St. Louis. MO63130. 

Foreign Subscription Agents 
for Ham Radio Magazine 

nam R M ~ O A U ~ ~ ~ L A  ~. , rn  u i l r~ ,~  H O I I . ~ ~  
F 0.611 &%>5!h<,% 4 1  1 
M~YDIVIIII 5 NL ?WIOA*r Emrnsn 
A 27M Wiener NeullMl HUII?" I 
A"<,< a 

nam nmao &tp+um 
Sleranou$e Ham Rmlottatv 
B l u a 3 r i ~ s t n n w e g  416 V8a Pordsnonr I? 
8921RLenl 1 a132  Mflano 
R o l g t ~ n  Ilaly 

nnrn RmlaC.nm. 
BOX 400 GOdeflcn 
Onlarto Canada N I A  IC? Ham Radm Srrtlzsrland 

Klr ln  Ueber 
Ham Rmro E u r m  PO,tI.Cn 2454 
80.4.1 D 78% L v r r a c n  
b I* M uppIanasvasbv We%, berman" 

$*Men 

Ham R~noFrance  
SM Eleclron,c 

Ham AM80 UK 

n a*, Are 6"s CIartm. P 0 80.63 Harrow 

6 R9Un Auxecre 
Mtddlrssn UA38HS 

rranr* 
England 

Ham RvlloGsrmany 
Krrln UcMl nollana RM~O 
Pos t l r  n 24% 143 Greenway 
D 7RW L M I ~ Y ~  Gfmnamde Jonannsaburp 
Wr-l  Germany Rrpubll. 01 Souln A l r l ca  

SELL: icom 701 wlPS 5550.00; lcom 211 $250.00; Bearcat 
scanner 250 $15000 All rn~itt condition Prlces firm. 
KB4XU. (803) 766.2831 

-- 
CHASSIS and cablnet k~ts.  SASE K3IWK. 

YAESU FT.ONE General coverage transceiver with every 
opllon lncludlng FM. Curlls keyer and scannlng mlcro. 
phone. Llsl53700. Tax sale $2250. Yaesu FL2100Z,80-10 
meter hea r  $350 Denlron MT2000A 3KW AnllTuner 
$200 N6ABE (415)881-5429any lime. 

- 

KTSB Mulli.Band Antenna 160-80m (WARC) 559.95. in- 
structron manual $3.00. 2 KW + center connector $8.50. 
Ktlo.Tec. PO Box 1001. Oak View. Cal. 93022. Tel (805) 
646.9645. 

FOR SALE: Allas 210X. Best offer gets it. Works good. 
Jerry Bayless. 316 S. Delmar. Decatur. lL (217) 428-8218. 

VIDEOSCAN 1000 Slow Scan TV - High resolution 
(Amateur, phone line. surve~llance, teleconferencing). 
Code'Slar - decode Morse. RTTY. ASCII. Large LEDsor 
connecl computerlprlnler. Morse-A.Keyer - CW key 
board Trl.voltage power supply. Kitslassembled. Free 
brochures. M~crocraft Corporat~on. Box 513.HR. Thiens. 
vllle. WI 53092. (414) 241.8144 

ELECTRON TUBES: Receiving, transmitting, microwave 
all types avallable Large stock. Nexl day dellvery 

most cases Dally Electron~cs. 14126 Wlllow Lane. West. 
mlnster. CA 92683 1714)894.1368. 

- 

BUY SELL TRADE - Next 6 issues 52.00. WA4OSR's 
Rlgs 8 Stuff. Box 973.H. Mobtle. AL 36601 

COLLINS 7SS3.B ~1500 Hz CW Ililer. 3253 Xmlr. 516-F2 
power supply. Good Condlllon. round emblem. N3CCW. 
Larry Caraccloio. 1515 Lakevlew Drlve. Germansv~lle. PA 
18053. 

- 

PRE.1946 TELEVISION SETS wanted for substantial 
cash. Flnder's fee pald for leads. Also tnterested In spln. 
nong dlsc, mlrror ~n.the.ltd, early color sets. 9AP4 picture 
tubes. Arnold Chase. 9 Rushlelgh Road. West Hartford. 
Conn. 06117 (203) 521-5280. 

WANTED: Old bugs for my key collect~on Need Vibro- 
plex. Martln. Bunnell. McElroy. Electro, etc Also need 
Spark keys, mtlltary, homebrew, and keys of hlstorlcal 
s~gn~f~cance K5RS Neal McEwen. 1128 Mldway. Rich- 
ardson. TX 75081 

WANTED: H~ghest prices pa~d  for Harris RF 301 and 
assoclaled equlpmeni Call collect (212) 9256048 

BUMPER STICKER - "My favortte radlo statlon is (your 
call slgn here)." Dlsplay anywhere1 53.00. Arpress. 
380(H) Wllbanks. Rome, GA 30161. 

-- 

RTTY AND ASCII for Atar~. Plans and a drilled PC board 
to build your own modem. ASCII and RTTY programs on 
dlsk all for $25. Robert Holsl~. K7ZJOIKH2. Box 4426. 
AAFB Br. Yigo Guam 96912(USA). 

WANTED: Polarad schematics or copying privileges 
LPU-I. LKU.1. LDU.1. LTU-1.2.3 Maintenance manuals. 11 
avallable 9108 New Delaware Rd.. Mt. Vernon. Ohio 
43050. W8PEN (614) 392.0841. 

~ - 
TUBES.TUBESwantedtorcashortrade. 304TL. 4CX1000A. 
4PR60C. WE300. 7F7, 7N7. 53,6L6M. Any high power or 
spec~al purpose tubes of EimaclVar~an. DCO. 10 Schuy 
ler Avenue. No Arlington. NJ 07032 (800)526.1270 

-- 

WANTED: Nalional HRO.50. HRO-60, wkg. condx. 
WBPEN. 9108 New Delaware Ad.. MI. Vernon. Ohio 
43050. (614) 392.0841. 

SATELLITE TELEVISION INFORMATION. Build or buy 
your own earth statlon. $4 00 l o  Satelilte Television. RD 
13. Oxford. NY 13830. Parabolic antenna construction 
book also avatlable Send SASE lor detalls. 

- 

WILL SELL to highest reasonable offer. Weston Model 
537 AC and DC Rad~o test set. With original book and 
test leads. Have QST from January 1968 through Decem- 
ber 1972. Otto Cordray. 801 N Temple St.. Caldwell. 
Texas 77836. 

MARCONI WIRELESS TELEGRAPH CO. Stock CeRlfi. 
cates. Authentic 1914 certlllcates. from the pioneering 
days of rad~o, are rare antlques and valuable Invest- 
ments. Su~table for framing. Only 538.95 including hls- 
lor~cal pamphlet. Satisfaction Guaranteed. Free Informa. 
tlon: Tarlen. Box 7554-M. N. Kansas City. MO64116. - 
MOBILE IGNITION SHIELDING. Estes Engineering. 930 
Marlne Or.. Port Angetes. WA 98362. 

-- 

RTTY.EXCLUSIVELY for the Amateur Teleprinter. One 
year $7 00. Beginners RlTY Handbook $0.00 lncludes 
journal index PO Box RY. Cardiff. CA 92007. 

MX330 Motorola factory touch tone pad with mother 
board and daughter board, all interconnecting wiring. 
Nothlng to cut or glue. Complete $100.00. N6GFE. 980 
W~ldcat Canyon Road. Berkeley. CA 94708. (415) 
843.5253. 

Phooc 4 0 Q r w 1 - w v 1  
T t k x  48-4377 C W  I r U  
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MANUALS lor most ham gear made 193711970. Send 
$1.00 lor 18 page "Manual L~sl".postpaid.Hl.MANUALS. 
Box R802. Council Bluffs. Iowa 51502. - 
SATELLITE TELEVISION - HowardlCoieman boards to 
build your own receiver. For more information write: 
Robert Coleman. Rt 3. Box WAHR. Travelers Rest. SC 
29690. 

THE CHAMP 

3 

BIRD MODEL 4304 

NO ELEMENTS 
25-1000 MHZ 

RF SAMPLING PORT 
AVRK)RIZED mjW olsralwrol 

m&l 
W E S T E R  COMMUNICATIONS INC. 

115 BELLARMINE 
ROCHESTER. M I  48063 

313-375-0420 

CALL TOLL FREE 

800-521-2333 
800-482-3610 

............ ..... . . .  .. 

2 QUALITY MICROWAVE TV SYSTEMS z ......................... 
2 Complete Systems From '6gg5 2 

WANTED: Schematics-Rider. Sams or other early pubii- 
catlons. Scaramella. P.O. Box 1. Woonsocket. RI 
02895-0001. 

z Antennas 
' . . A ,  

GOLD STAR 

P 
: Galaxy 
3 Electronics z 6007 N. 61st Ave, 
* Glendale. Az. 

WANTED: Early Hallicrafter "Skyriders" and "Super Sky. 
rlders" with silver panels, also "Skyrlder Commercial". 
early transmitters such as HT-1. HT.2. HT-8, and other 
Hailicratter gear, parts, accessories, manuals. Chuck 
Dachis. WD5EOG. The Haliicralter Collector, 4500 Rus. 
sell Drive. Austin. Texas 78745. * 85301 

$ (602) 247-1151 * * COD'S 2 Dealem Wanted 

RUBBER STAMPS: 3 lines $3.25 PPD. Send check or MO 
to G.L. Pierce. 5521 Birkdale Way. San Diego. CA 921 17. 
SASE brings tntormat~on. 

WANTED: New or used MS and coaxial connectors, syn- 
chros, tubes, components, military surplus equipment. 
Bill Wlliams. PO 17057. Norfolk. VA 23509. 

VERY In-ler.ert.lnq! Next 5 issues $2. Ham Trader 
"Yellow Sheets". POB356. Wheaton, iL60189. 

CB TO 10 METER PROFESSIONALS: Your rig or buy 
ours - AMIFMISSBICW. Certltied Commun~calions. 
4138 So. Ferrls. Fremont. Michigan 49412: (616) 
924-4561. 

CB TO TEN METER 
CONVERSION KITS 

KITS f o r  AM-SSB-FM 40Channel PLL 
chassis conversions 
DETAILED INSTRUCTIONS for easy In- 
stallation w i t h  minimum timeand equip- 
m e n t  

BAND COVERAGE flexibility provides 
up to 1 MHz coverage for most PLL 
chassis. 
PRICES Low cost prices range from 
$8.00 to $50.00 

A l l  k i t s  are in stock including 
seve ra l  different FM kits. 

FREE CATALOG Write or call today. 

INDEPENDENT 
CRYSTAL SUPPLY COMPANY 

P.O. Box 183 
Sandwich, Ma. 02563-0183 

(61 7) 888-4302 1/ 140 

FCC changes make oblaining a High-level 

Radio Telephone L~cense much easier now. 

Elminate unnecessary study with our short- 

cuts and easy to follow study material. Obtain- 

ing the General Radio Telephone License can 

be a snap! Sample exams, also section cover- 
ing Radar Endorsement. 

A small investment lor a high-paying career in 

Satisfaction Guaranteed 

SPI-RO DISTRIBUTING 
P.O. Box 1538 

Hendersonville, N. C. 28793 

HAMS FOR CHRIST - Reach other Hams with a Gospel 
Tract sure to please. Clyde Stanfield. WA6HEG. 1570 N. 
Albrlght, Upland. CA 91786. - 
"WEST COAST 160 METER BULLETIN" devoted to, for 
and by top band operators. Edited and published 6 limes 
a year by N7CKD. Subscrlpt~ons $7.00 U.S. and U.S. Pos. 
sessions. Canada and Mexico $7.00 U.S. Overseas rate 
$8.50 U.S. dollars. To 4248 "A" St. S.E.. Box 609. Auburn. 
WA 98002. 

WANTED: Diagram for TPL VHF-FM 120W. 2 meter Amp. 
- 1002.S. It uses TRW-PT8780 which I have been unable 
to find. Any help would be appreciated. WAQOFO. 

WANTED: Micor and Mstr II Base Stations 406.420 and 
450-470 MHz. Also 2 and 6 GHz solid stale microwave 
equipment. AK7B. 4 Ajax Place. Berkeley, CA 94708. - 
FOR SALE: Ten.Tec Argonaut 515. mint. S280.M): Ken. 
wood TR-7800. exc.. $235.00; lcom R.70 receiver, mint. 
$630.00; R.392, exc., extras, $145.00; add. UPS. Ham 
mags: SASE lor list, detalls. WA7ZYQ. (208) 245.2070. 

PLANS. CIRCUIT BOARDS. AND KIT PARTS (author 
approved) lor Leach's construction projects. Power 
amps, preamps, pre-preamps and loudspeakers. Send 
SASE for ~nformat~on. Custom Components. Box 33193. 
Decatur, GA 30033. 

DXPREDICTOR: Computes MUF. FOT. LUF between any 
two QTHs. Documented; Easy to Use: Nice Graphicall 
Tabular output. Adapted from Algorithms currently used 
by USG agencies. Available for: Apple 11 + Ille (48km1n) 
plus DOS 3.3 or cassette); PETICBM (16kmin. 8050 disk 
or cassette); ViC20 (16k RAM Card, cassette); CBM 64 
(cassette only). Program + Documentation: $40.00 all 
except VIC20 ($30.00). Documentation only: $500 (re- 
fundable upon purchase of software). Checks to K.J. 
Flynn. PO Box 903. Mountain View. CA 94042. (CA resi- 
dents add 6.5% tax). 

I July 30 thru August 12, 1983 1 
I Our 24th year I 

Learn w h y  the answers are what they are. 

Upgrade w i t h  electronics professionals. 

OAK HILL ACADEMY RADIO SESSION 
in the 

Blue Ridge Mountains of Virginia 

Theory and c o d e  toge the r .  

SLEP SPECIALS. HPGOBF late model signal generator. 
10 MHz thru 455 MHz. 19' panel wlth biuelgray cablnet. 
excellent for precision laboratory work $375.00. URM-25 
slgnal generator 10 kHz thru 50 MHz $285.00. URM-26 
signal generator 4 MHz thru 405 MHz $245.00. USM.140 
oscrlloscope DC-25 MHz. dual trace, triggered sweep 
$295.00. GRM.46 lest set for ARC-27. ARC-55, $40.00. 
Tektronix 3876 dual trace plug-in $75.00, Tektronix 1L30 
spectrum analyzer plug.ln 925 MHz thru 10.5 GHz 
$495.00. mllltary SG.661ARM.5 alrcralt VOR signal gener. 
ator equivalent to ARC H.14, perfect tor alrcratt radio 
repair $295.00. Add sh~pplng. We accept MIC. Visa or 
check. Phone 704-524-7519. Siep Electronics Company. 
Highway 441, Otto. N. C. 28763. 

Nov ice t o  General  

General  or Technician t o  Advanced 

Advanced t o  Amateur  Ex t ra  I 
I Expert Ins t ruc tors  - Friend ly  Sur round-  

ings - Excellent Accommodat ions.  

Ham L a b  set up for a l l  t o  use. I I "A Vacation with a Purpose'' I 
Coming Events 

? - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .  
I C. L. PETERS. K4DNJ. Director I 

! Oak Hill Academy Amateur Radio Session 
I 
I 

i Box 43 I 
I Mouth of Wllson. VA 24363 I I 

I Name Cali I 
I 

"Places to go ..." I Address 
I 
I 

I I 

I CitylStatelZip 
I 
I 

L---- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - !  
CALIFORNIA: The 34th annual lnternatlonal DX Conven. 
lion, a joinl effort of the Northern California and South. 
ern California DX Clubs. Friday, Saturday and Sunday. 
April 22.23 and 24. at the Visalla Hoi~day Inn Hotel, Visa- 
Ila. DXpedit~on reports, technlcai presentations, awards. 
contests, dining and hospitality rooms, slides, movies 112 April 1983 Tell 'em you saw it in HAM RADIO! 
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+ PEDSOIIALIZEO 

\@%*' AMATEUR RADIO 
WINDOW DECALS / AMATEUR RADIO 

. U R  CALL 

Beautiful - Durable 
'fhese pr rsona l~ / rd  decals NIII n d h r r r  l o  
the lnslde ot $4 lndo\r> - 

car\ home 

shack t~oat  

o t f~ce  any^ here 

$5.50 - 1 $9.50 - 2 $12.50- 3 
\41cl1 Rc\ . \< la1 4 ' ' ~  \,IIc\ 1 

\.st1 aitnk anr rnont>% 18rdrr ulllt Ilnln (.dl n.talt, a t ~ ~ d  
.iJdvr\, 10 

DELCRAFT CO. 
PO Boa 148. Westland. MI 48185 

(luln\ ,~nd orgdn~/'\!lorl\ pledw UIIIV or 'dl1 
,<I ,i 42.; OtIO'l 

for \pxlaI prlung 

VOICE OF AMERICA 
HAS OPPORTUNITIES IN WASH . D C FOR 

OUALlFlED RADIO BROADCAST TECHNICIANS 

These poslt~ons requtre technical experience In 

proless~onal rad~o. or Ihe aud~o portlon ot televls~on 

broadcast~ng 

Applicants must quallly In two of Ihe lollowlng areas 

Stud10 Control 

Tape Recording 
F~eld Operat~ons 

Broadcast Equ~pment Maintenance 

Slarilng salary $1 1 93 per hour 

Submlt Standard Federal Appllcat~on Form SF.171 

or resume to 

VOICE OF AMERICA 

Rm 1341.330 Independence Ave . S W 
Washington D C 20547 

Anent~on RBT-83-1 

Equal OpportuntQ Employer 

*am I. lssu. 
mP $2 50 JPO 

F I N  - WN - Y I T V  - S S N  

VAX - UI SSWZUE - UIELLITES 

UKM)*AVE - COY.111CRS 

m c m  - mona iccnw~oucs 
I2 ISSUES PER YEAR 

AMATEUR TELEVISION 
MAGAZINE 

"OUR 16TH YEAR - SINCE 1WT' 

EII~c. 5ufl.e. Alm.11 AmaH 
U s1C.n.6. All  C.nlr.1 All Otrvl 

n#..ro f m  S AnurK. For.qn 
sv,v..l S I I W  r ~ t m  s x t m  r 2 1 ~ n  
I I +>M r  m m  r  aan, I 4,. MI 
zyc.. a w w  a % m  r  r ~ m  I wrn 
3~~~~ I Y , ~  r u m  S I ~ ~ W  a1Ym 

CIO MIL* Stone W B o a c O  

Lowdan Iowa 522554424 

More Details? CHECK-OFF Page 1; 

and v~deotapes, open lorums. Many overseas visilors 
expeclod. Manufacturers and distributors showlng the 
lalest In radlo gear. For furlher ~nlormation: Northern 
Calllornla DX Club. PO Box 606. Menlo Park. CA 94025. 

COLORADO: The Grand Mesa Repealer Society's fourth 
annual Western Siope Swaplesl. Saturday. April 2. 10 
AM lo4  PM. Plumbers and Steamfitters Unlon Hall. 2384 
Hlghway 6 and 50. Grand Junction. Free admission. 
Swap tables 55.00 each Auct~on and refreshments. Talk 
In on 146.221.82. For lnformal~on SASE to Bill Brown, 
KWK. 562 So. Maple St.. Fru~ta. CO 61521 or call (303) 
856.9661 

GEORGIA: Kennehoochee Hamfest, Sunday, April 17, 8 
AM lo  4 PM. Civic Center. Marletla. GA. 

- -- 

ILLINOIS: The 17th annual Rock River ARC Hamfest. 
Sunday. Aprll 10. Lee County 4-H Center, one mole easl 
of JCI. 52 and 30. soulh of D~xon. Doors open 6.30 for 
dealers: 7:30 general publlc. 6 It. tables ava~lable 55.00. 
Advance l~cket donallon $2, at gate $2 50 Food. Camp- 
ing ava~labie at nomlnal charge. Talk In on 37197 re. 
peater For ~nformatlon and advance lickets: Ed Webb. 
WD9CJB. 618 Orchard St.. D~xon. IL 61021. (815) 
264-361 1 

LOUISIANA: The Baton Rouge Amateur Radlo Club's 
annual Hamfest. Saturday. May 7 and Sunday. May 8. 
Calhollc Hlgh School. 855 Hearthstone Drlve, Baton 
Rouge. Swap lables, dealers, tech lorums and actlvltles 
for non-hams and children. Talk in on 19/79 and 52 stm- 
plex. For further information BRARC. PO Box 4004. 
Baton Rouge. LA 70821 

MASSACHUSElTS: The Fram~ngham Amateur Radlo 
Assoclatlon s 8th annual Sprlng Flea Market. Sunday. 
Aprll 10, the largest Indoor Ham Flea Market In New Eng- 
land. Fram~ngham CIVIC League Bulldlng. 214 Concord 
SI (Route 126) In downlown Fram~ngham Doors open at 
10 AM, sellers setup starllng al 8 30 Admission $2 
Tables $10 (pre.reglstratlon required) Talk In on 75/15 
and 52 dlrect Radlo equlpmenl computer gear, bargalns 
galore For ~nformatlon lables Ron Egalka. KlYHM. 3 
Drtscoll Drlve. Fram~ngham. MA 01701 

MASSACHUSElTS: The Wellesley Amateur Radlo Socie. 
ty's annual auction. Saturday. April 16. First Congrega. 
clonal Church of Wellesley Hllls. 207 Washington Street. 
Wellesley Hills. interseclton of Routes 9 and 16. Doors 
open 9 AM; auction slarls 10 AM. (15% commission. 
$1 00 mlnlmum. $30.00 maximum). Talk In on 04:M: 
63:03: and 52. Contacl. Kevln P Kelly, WAIYHV. 7 Lawn- 
wood Place. Charlestown. MA 02129. 

-- 

MICHIGAN: S.E.M.A.R.A.. The Southeastern Michlgan 
Amateur Radio Associat~on's 25th annual Hamlesl Swap 
and Shop. April 10. 8 AM to 3 PM. Grosse Polnl North 
Hlgh School. Vernier Road between Mack and Lake- 
shore. Admlssion 11.00 advance; 52.00 at door. Good 
food, free parklng. Talk In on 147.751.15. For information: 
SEMARA Swap. PO Box 648. St. Claw Shores. MI 46083 
or phone Ray Nlnness. WDBKXN (313) 777.0119. 

- 

MINNESOTA: The Arrowhead Radlo Amateur Club's 
annual swapfesl. Saturday. May 7. 10 AM to 3 PM. Hob  
day Inn. 207 West Superlor St.. downtown Dululh. Ad. 
mlsslon $2.50 advance. 53.00 door. Reserved 4 11. lables 
$3 50 advance. $4.00 a1 door. Food, lree parking, en. 
closed shopping mail. Talk In on 34/94. For inlormation. 
reservations SASE to Jerry Frederick, NBBNG. 1127 . 
104th Avenue West. Duluth. MN 55806. 

NEBRASKA. The 1983 Midwest ARRL Convention, April 
15. 16 and 17. Marlna Inn. South Sioux City. Seminars. 
displays, exhiblts and large flea market all ondoors. Flne 
enterlalnment durlng Salurday nlght banquet. OCWA 
breakfast. 3900 Club luncheon and an outstanding 
ladles' program Saturday. Convenlion costs $6.00 lor 3 
days. Saturday nlght banquet 110.00 advance. S12.00 at 
door. To reserve flea market table contact Al Sm~th. 
WQPEX. 3529 Douglas St.. SIOUX City. IA 51104. Exh~b~. 
lors contact Jim Bo~se. KAQGZY. 22 LaSalle St., SIOUX 
C~ly. IA 51 104. For general lnformat~on contact Dick Pit. 
ner. WQFZO. General Chairman. 2931 P~erce St.. Sioux 
C~ty. IA 51104. For advance banquet tickets and motel 
reservations contact Jerry Smith. W0DUN. Akron. IA 
51001. - 
NEW ENGLAND: The Hosstraders will hold their tenth 
annual Tallgate Swapfest. Saturday. May 7, sunrise to 
sunset. at Deerfield. NH. Fairgrounds. Admission $1.00, 
lncludlng tallgaters and commerci.al. Fr~day nlght camp- 
ing for 3elf.conlalned rigs at nomlnal lee. None admltted 
belore 4 PM Friday. Prollts benefil Boston Burns Unit of 
Shrlners' Hospital. Last year's donalion $2622.75. Oues. 
tlons or map to northeast's biggest ham flea market? 
SASE to Norm, WAIIVB. RFD Box 57. West Baldwln. ME 
04091 or Joe. KlROG. Star Roule. Box 56. Bucksport. ME 
04416orBob. W1GWU.North WaltonRoad.Seabrook.NH. 

NEW JERSEV: The 8th Trenton Computer Festival, Sat- 
urday and Sunday. April 16 and 17. 10 AM lo  5 PM. Tren- 
Ion State College. Trenton. Exhibits, electronics flea 
market, technical sessions, lree short courses on Sun. 
day. Admlssion $5. ($3 sludenls). For further informa- 
tlon: TCF-83. Trenton State College. Hlllwood Lakes 
CN5SO. Trenton. NJ 08625 (609) 771.2487. 

Mcltb-1 nF6V C<x?lr)lt.~t*lv . ~ ~ t t ~ ~ n ~ d l ~ ~  b . ~ ~ ~ t I ~ w s t ~  l s a # 8 < 1  

HO Itwotrgh 1OpIua 30 r r ~ ~ ~ l l . r b  OUIW~~L~IIIIS.II 4-  nnd 
b b.lrul !ran ven~calsotc~ompnrahlns~re Thouaerxjs 
a n  UJP worldw~~lr sowe D~.cernlwr 811 160 -ler 
oc,tnon nvaotablr trow rr1rr~f31 krts fnr  remn+n,ng WARC 
bends coming soon HRI~III 26 11.7 R rneler, guvlrlg 
rvll reqwred In nlosl tns!.nllal8ona 

Mrnl~12MCV Trrmltx,nc ' ornndoreclmnal rolltnenr 
pamr ventcal for 2 meters hav#ng the same grtan n s  
d<njhc-%A Ivprs bul the patenlrd trr,rr~tronn 

plwsnng se~ lnn  ~ 1 1 0 ~ s  IhR rild8nlol to rPmRln ~nDr(1ken 
t,v msulator4 ( 0 1  n,ainmurrr strerqth 111 hqh wtnds No 
cals &,lumbrr s d ~ l q h l  COnslrucl~on ,llld adlu~I*l,lr 
(inmnl~l marc11 lor co#nplr.cc 0 C groundlnq ~ ! r d  
Ik,wo.il (x,ssthle SWR Hr!gl-l 9 8 It.2 98 rrrerl-rs 

All RUlTERNUT ANTENNAS use ntanrlless slprl 
hardware and are~uaranl~+xlIOr~ lull vent For furlher 
antorsr>.?1wn on these andnlhr. BUTTERNUT produrls 
wrttP lor our FREF CATALOG' 

BUTTERNUT 
ELECTRONICS 

,.Xi?. f i , , ~C~ , , , t ,  ,< . <, , k ,? , f  2 
L.41U MAI I rL  I l MA.. 7RCIfi6 
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1 AI I whuk, M N i , ,  !,, 5 " ' 2 , .  Vt i 4; I,( '1, LAL u' i4 !'.A1 , MI I H  

YUlJA PI!?; rrnlrr, 15i?O s i a t r s  II i': i t ~ t " '  J!lY!llVLA5LE 
YOU S A Y  - - -  WELL, WRlTt FOR iNFOPNAllON 8 P R l C l i  011 OUP NfW 
LINE OF GENERAL COVERAGE SYNTHESIZLRS. YOU'L EE SURPRISED" 

YEW Jrl METER BAND" - -  GRANDKIT F T l O l  SERIES K I T S  GIK 10- 
nmz orfwrrlow on THE E X I S T I N G  WVIIJI POSIIION. 

1 1LL I W F O D W T I O I I ,  H I P I  1ND P A R T I  IIfGUIPED. POIIPIID: $15.03 I 
1 G l ) lNDl! lS FOR M.111 OF THE PLDIOS W E  MAXL DISPLIII COE:M@llE. 1 

ALSO RVAiLABLE -. FINALLY'" A CAR DQOR OR DASH BRACV! 1 ' " '  
HOLD5 V d U P  " A N D H I I D  R A D I O .  IOU'L L O W  11, NO * ' J P I  'U*BLIHG 
OH INE W ~ H  O Y  V A T .  Hri  TOOL^. S P E C ~ F V  MODEL.  ...... ,)I!,M 

SUPfRCHRRGER R E V l l A L l l E S  YOUR D l l O  HANOHEID lMR31A111Y"' 
PLUG I1  It4 LND FI '1ISH l H 1 1  O I U .  f U L L  CHARGE IN ill " " " 8 5 .  
W O V ' ~  OYEDC*APGT.  5 1 x 1 ~ 1 ~  rri O S T  APTICLI  OF vrccwnsn ~ l i 5 1 .  
(0'4'5 v11* A / (  1 N D  D/c VOWLRCDFDOI. R E A D 1  IC GO.  ... (,q,g0 

3CO bHz DlViDF BY ItN PRLSCALERS. ASSFMRLED AND T F S I I D  ON A 
LIIICIIIT BOLRD. d o l l  N i I O  r l v t  VOLT' .  l o  O P I Y I I I  ADD 
r m  m,iLlio-, roe  PnswP. wBlv r o e  uoPi IWD.-----. nn I 

Complete System (as p ~ c t u r e d l  51 19 95 
Down Converter Probe Style 

(Assembled and Tested) $49.95 

Power Supply (12V to 16V DC+) 
(Assembled and Tested) $39.95 

1 YEAR WARRANTY 1 PART9 1 LABOR 

PETERSON 
ELECTRONICS 
4558 Auburn Blvd. 
Sac ramen to ,  CA 95841 
(91 6) 486-9071 

C.O.D.'s 
SPECIAL QUANTITY 
PRICING 
Dealen Wanted 

NEW JERSEY: Annual Fiemington Hamlest. Saturday. 
Aprll9 lrom 8 AM to 4 PM at the Hunterdon Central High 
School Field House 20.000 square feet o l  heated Indoor 
area. Gigantlc flea market, 200 tables, major manufactur. 
ers and more. Brlng the famlly and your fr~ends. Fleming. 
ton IS located between NYC and Philadelphia at the 
lnlersectlon of routes 202 and 31 lust 10 m~ies south of 
1.78, and isa  tourlst area. Taik-in 146.52. 147.375. 147.015. 
224.12 and 224.54 MHz. Admlssion $3.00 donation. For 
resewal8ons or tnformation cali (201) 788.4080 or wrlte: 
Cherryv~ile Repeater Association c/o W2FCW. Box 76. 
Fa l~ iew.  Dr.. Annandale, NJ 08801. 

-- 

NEW YORK: The Suffolk County Radio Club's indoor 
Flea Market. Sunday. May 1. 8 AM to 3 PM, Republic 
Lodge No. 1987. 585 Broadhollow Road. Melville. Long 
Island. Admlssion $2.00 (spouses and children under 12 
free) Sellers tables $7.00. Includes one admlss~on. Free 
parking. Refreshments. Talk In on 144.611145.21 and 
146.52. For ~nformatlon: Rlchard Tygar. AC2P. (516) 
643-5956 evenings. - 
NEW YORK: The 24th annual Southern Tier Amateur 
Radlo Club's Hamtest. Saturday. May 7, the Treadway 
Inn. Oswego. Flea market opens at 8 AM. Vendor dls. 
plays and sales; tech and non.tech talks: refreshments. 
Advance tlckets only for a dlnner at 6:30 PM. Talk In on 
22182. 16/76 or 146 52 s~mplex. For further Info SASE lo  
KF2X. C. England. RD #I .  Box 144. Vestal. NY 13850 

NORTH CAROLINA: The Raleigh Amateur Radlo Socle. 
ty s I t th  annual Hamlest. Sunday. April 17. Crabtree Val 
ley Mall, U S  70 West, Starts 8 AM Adrnlss~on $4 00 
Includes tallgatlng Tables available for rent Covered 
Flea Markel CW and homebrew contests. speclai Inter 
ests maetlngs Taik In on 04164. 26/88 For ~nformat~on 
RARS Hamlest. PO Box 17124. Rale~gh. NC27619 

OHIO: The 14th annual B'A'S'H Friday night of Dayton 
Hamventlon. April 29. Convention Center, Main and Fifth 
Streets. Adjacent parking. Free admiss~on. Refresh. 
ments and entertainment. Two excitlng top awards and 
more. For lurther lnformation contact the Miaml Valley 
FM Association, PO Box 263. Dayton. Ohlo45401. 

OHIO: The Athens County ARA annual Hamfest. Sunday. 
May 15. Athens City Recreation Center, U.S. 33 and 50.8 
AM to 4 PM. Setup 7 AM. Outdoor paved flea market 
space $2.00. Some Indoor Space available $3.00. Food, 
free parking, restaurants and recreation area w~thln 
walking d~stance. Athens Mall next door. Tlckets $1 ad. 
vance. $2 at gate. Taik in 146.341.94. Tlckets and info: 
ACARA. PO Box 72. Athens. Ohio 45701. Or call Joe. 
WBBDOD (614) 797.4874. 

PENNSYLVANIA: The first annual Southern Alleghenies 
Hamfest. April 10. 8 AM to 5 PM. Bedford County Fair. 
grounds. intersection of Routes 30 and 220. Sponsored 
by the Bedford ARC; Altoona (Horseshoe) ARC. Cumber. 
land. MD. ARC; Somerset ARC and the Blue Knob Re. 
peater Assoc~ation. this Hamfest features computer 
demonstrations, displays, ARRL booth, refreshments 
and more, all in a large heated building. Talk In on the 
Bedford repeater 145.49 and 146.52 simplex. Admlssion 
$3.00. lns~de tables $5.00. For lnformation: Tom Gut. 
shall. W3BZN (814) 942-7334 or on the 147.75115 Blue 
Knob Repeater. - 
ROCHESTER HAMFEST: Atlantic DlvisionlNew York 
State Convention Saturday. May 21, Monroe Counfy 
Fairgrounds. Hotel headquarters, Rochester Marriotl 
Thruway. More info? Write or call Rochester Hamfest. 
300 White Spruce Blvd.. Rochester. NY 14623 (716) 
424.71 84. 
SOUTH CAROLINA: The Blue Ridge Amateur Radio Soci. 
ety's Hamfest. Saturday. April 30 and Sunday. May 1, at 
the American Leglon Fairgrounds. Whlte Horse Road. 
Greenv~lle. Admission $3.00. Talk in on 146.01161 and 
223.461224.06. For ~ntormat~on: Phil Mullins. WD4KTG. 
Hamlest Chairman, PO Box 99. S~mpsonville, SC 29681. 
For advance sales: Mrs. Sue Chism. Rt. 6,203 Lanewood 
Dr.. Greenviile. SC 29607. - 
TEXAS: TARS. The Tidelands Amateur Radlo Society's 
Sprlngfest 1983 at the fairgrounds in League City, Satur. 
day. April 16. Auction, displays, demonstrations, good 
food and fellowship. Free admission. Refreshments 
available from 7 AM. Activities start 9 AM to 4 PM. For in- 
formation: T.A.R.S., PO Box 73, Texas City, TX 77590. - 
WASHINQTON: The Central Washington State Hamfest 
sponsored by the Yakima Amateur Radlo Club. W7AO. 
Saturday. May 14. 9 AM to 5 PM. lunch available, and 
Sunday. May 15.8 AM to 2 PM, breakfast and lunch, the 
Hobby Bullding, Central Washington State Fairgrounds. 
Yakima. combination ticket $4.00 advance; $5.00 door. 
AddltlOnai tickets 21f5.00. Regional dealer displays and 
FREE swap and shop with plenty of tablgs. Taik in on 
146 01/61 For tickets and information. Dan Haughton. 
PO Box 921 I ,  Yakima. WA 98909. -- 
WISCONSIN: The Madison Area Repeater Association's 
11th annual Swapfest. Sunday, April 10, Dane County 
Expositlon Center Forum Building. Madison. Doors open 
8 AM for commercial exhibitors and flea market Sellers; 
9 AM for general pubilc. Admiss~on $2.50 advance and 
$3.00 door. Children twelve and under free. Flea market 
tables $4 00 each advance and $5.00 door. Reserve early. 

Exhibitors and flea market sellers will have equlpmenl 
and components for hams, computer hobbyists and 
experimenters. An all-you.can.eat pancake breaklast and 
a Bar.Bar.0 lunch will be available Talk In on WR9ABT. 
146.161 76. For ~n lo rma t~on  and reservations wrlte 
M.A.R.A.. PO Box 3403, Mad~son. WI 53704 

~ -.- 

WISCONSIN: The 3F ARC Swapfest. May 7. 8 AM to 
3 PM. Neenah Labor Temple. 4 ft tables $1 50 advance. 
$2 00 at door Talk In on 144 611145 21 For advance reg. 
Istratlon: Mark M~chel. W90P. 339 Naymut St .  Menasha. 
W154952. 

WISCONSIN: The Ozaukee Radro Clubs 5th annual 
Swapfest. Saturday. May 7.8 AM to 1 PM. Clrcle B Recre. 
atlon Center. Hlghway 60. Cedarburg. 20 miles north of 
Milwaukee Admlsslon $2 00 advance. $3 00 door 8 ft 
tables $3 00 each Food and refreshments Sellers admll- 
led at 7 AM for setups For tlckets. tables, maps or Infor. 
mallon SASE to Ozaukee Rad~o Club Swapfest. PO Box 
13. Port Washington. WI 53074 

OPERATING EVENTS 
"Things to do ..." 

APRlL6.7 AND 13.14: DX-YL to North American YL Con. 
test CW: Wednesday. Aprll 6. 1800 UTC to Thursday. 
April 7.1800 UTC. Phone: Wednesday, Apr~l 13.1800 UTC 
to Thursday. Aprii 14, I800 UTC All llcensed women 
operators throughout the world are lnvlted to partlcl. 
pate. DX YL cali "CO North Amerlcan YL". N.A. YL call 
"CO DX YL". Ail bands may be used. No cross band 
operation. Net contacts. repeater contacts and contacts 
w ~ l h  OMS do not count. Stat~ons may be workedlcounted 
once on each band and mode. Exchange: Statlon 
worked. OSO number. RS(T), state or country. Entr~es In 
log must show Ilme. band, date and xmltter power. 
Phone and CW scored as separate contests. Subm~t sep 
arate logs lor each contest DX.YLs lncl Hawall and 
Alaska, may contacl all N.A contlnent whlch Includes 48 
cont. states and Canad~an Provinces. Contestants on 
N.A. contlnent may contact DX stations to Include 
Hawaii and Alaska. A statron may be counled once on 
each band for credit and one polnt IS earned for each sta- 
tlon worked once on each band. Muitlply number of 
OSO's by number of different states and provinces or 
countries worked. A mult~pl~er IS counted once In con. 
test. NOT on each band Contestants running 150 watts 
or less on CW and 300 watts PEP or less on SSB, may 
rnulliply results by (E) by 1.25 (low power muit~pi~er). 
Logs must be signed by operator and postmarked by 
Apr1l28. 1983and received NLT May 23. 1983. Send logs 
to YLRL Vlce President. 

APRIL 17 AND 18: The Central Massachusetts Amateur 
Radlo Assoc~at~on wlil commemorate Patriot's Day, hon. 
orlng the M~nutemen and other patrlots who fought dur- 
Ing the Amerlcan Revoiut~on Club statton WlBlM wlil 
operate Sunday. 1700 UTC to 2200 UTC. and Monday. 
1500 UTC to 2200 UTC from the Worcester. Mass SCI. 
ence Center, approx 20 kHz up from the Generai phone 
band edge, 40 10 meters For a special cerllflcate send 
OSL card and bustness SASE to Alan Freeman. KAIXL. 
83 Newton Avenue North. Worcester, MA 01602 

APRIL 22.24: A spec~al events stat~on. KOTIK. will oper. 
ate from the Nebraska State Arbor Lodge, former home 
of Arbor Day founder. J Sterllng Morton. In Nebraska 
Clty. NE. Tree Clty U S  A durlng the annual Arbor Day 
celebrat~on Thls statfon plus other club member sta- 
tlons wlli operate tn the general portlon of phone and 
CW bands. 80.10 meters. 2400 UTC Fr~day lo 0600 UTC 
Sunday All Amateurs contacting this or any other club 
member stallon w ~ i l  be eilglble to recelve an Arbor Day 
commemorative certificate Send one dollar and busl- 
ness SASE to N C A R C . Box 8, Nebraska City. NE 
68410 

APRIL 23 AND 24: TSRAC Scavenger Hunt Contest. 
00002, Aprii 23 to 23592. Aprii 24. sponsored by the 
Tr~ple States Radio Amateur Club. Two trophies to be 
awarded; one to Generai Class and above licensee with 
h~ghest score and one to Novlce or Technlclan Class 
operator w ~ t h  h~ghest score. Second and third place cer. 
tlflcatesawarded also. Modes: CW and phone. Exchange: 
OSOs or "CO TSHT TEST". 20 kHz t above boltom of 
any General or Novice band. Open to all Amateurs. Sub. 
mit entries to contest chairman: David M. Kinney. 
KCBYR. RD #I. Mingo Jct.. OH 43938 by May 25. 

APRIL 23 AND 24: The Independent Amateur Radio 
Group of Delaware will operate from atop the U.S. Geo- 
logical Survey marker at the point where Pennsylvanla. 
Maryland and Delaware meet. Mason and Olxon's Stone 
Number one. from 15002 to 23002 each day. Rain date 
Aprll30 and May 1.10 through 40 meters in lower ends of 
General segments. 2M actlvity announced on local re. 
peaters. ARRL assures OSL cards w ~ l l  count for any or 
all three states. Each operator will use own call wlth a 
" IY3/3 identlfler. Special OSL card for SASE to operator 
worked. 

APRIL 23 AND 24: ORP Amateur Radio Club Interna- 
tional Spring OSO Party. Saturday. 1200 UTC to Sunday. 
2400 UTC. Exchange: Members give RS(T). statelprov. 
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P.O.IOX 318 COMMACK. NY 11726 
PHONEORDERS WELCOME - 15161 9 7 S W  

MOBILE TOWERS 
I by ALUMA 

FOR MOBILE VAN. 81 TRUCK OR TRAILERS. 
USE FOR COMMUNICATION OR 

C W E E l  YOUR SIGNALS. 

HIGHEST QUALITY 7 
ALUMINUM & STEEL 

TELEScoPlNf l~rank-ups to 100 (1 

TILT-OVER MODELS 
Easy to Install. Low Prloss. 

HAM COMMUNICATIONS 

i7l Mobile Trallcr T v ~ e  

incelcounlry and ORP ARC1 membership number Non- 
members glve RS(T) statelprov~ncelcountry and power 
output OSO polnls (total all bands) tlmes total number 
of staleslprov~nceslcountrles (may be worked on more 
than one band) ttmes power mulllpl~er tomes bonus mu1 
t~p l~e r  (I( any) equals claimed score Send large SASE or 
lRCs to contest chairman lor scorlng summary sheet in 
advance o l  contest Send lull log data plus separate 
worksheet showlng details and tlme of1 alr No logs re. 
turned For results and scores send large SASE wlfh one 
ounce of U S postage or lRCs Logs must be recalved by 
May 21. 1983 ORP ARC1 Contest Chalrman. W~lllam 
D~ckerson. WA2JOC. 230 Mill St.  Danv~lle. PA 17821 

-- 

APRIL 23 AND 24: The Mlssourl Valley Amateur Radio 
Clubs fourth annual Pony Express Day. 1M)O CST to 
1900 CST (Saturday) and 0900 CST to 1200 CST (Sunday) 
This event commemorates the orlglnal runnlng ol  the 
Pony Express lrom St Joseph. Mlssour~ to Sacramento. 
Call1 Operal~ng trequenc~es 10 kHz from bottom of the 
general phone bands on 15 20 40 and 75 meters On 10 
meters - 28 575 CW 10 meters - 28 150. 15 meters - 
21 150. 40 meters - 7 I25 Anyone contacting Club sta. 
tlon W0NH 1s ellglble for a spec~ai Pony Express certlfl. 
cate Just send two flrst class postage stamps and a 
OSLcard 10 Mlssourl Valley Amateur RadloClub. 401 N 
12th Street. SI Joseph. MO 64501 

APRIL 28-MAY 1: The first lnlernatlonal VHFIUHF Con- 
ference to be held as part of the Dayton Hamvent~on 
AC~IVI~I~S span all three days and tnclude tech talks and 
forums, nose f~gure and antenna galn measuring con- 
tests, a hosp~lal~ly suite get4ogether w~ th  refreshments 
All this along w ~ t h  the rest of the Hamventlon features 
For further ~nformatlon and l o  advlse of parllctpal~on In 
contests contact Jlm Stltt. WABONO. 31 1 N Marshall 
Road. Mlddlelown. OH 45042 (5131 475-4444 busmess or 
(513) 863 0820 home 

MAY 7: Harry's Haydays The Soulhslde Amateur Radio 
Club will operate KAOHXU lo commemorate Pras~dent 
Harry Truman's 99th blrthday The statlon wlll operate at 
or near the old Truman farm home In Grandvlew. MO 
from 15002 to 24002 on 21 355. 14 290 and 7 230 Com. 
memorative OSL s wlll be sent vla the bureau unless 
otherwise requested For ~nformat~on Soulhslde ARC, 
PO Box 412. Grandvlew. MO 64030 

WORKSHOP: Personal Computer lnfertaclng and Scten. 
t l f ~c  Instrument Automat~on. 5395.00. Charlotte. NC. 
June 2.4; Reston. VA. June 16.18: Charleston. SC. July 
14.16; Wlll~amsburg. VA. Aug. 11.13. and Greensboro. 
NC. Sept 8-10, Theseare handson workshops w ~ t h  each 
participant wlrlng and lestlng ~nterfaces. For more Inlor. 
mallon. call or wrlle Dr. Llnda Leffel, C E.C.. Vlrginla 
Tech. Blacksburg. Vlrgln~a 24061. (703)961.4848. 

< a 3  CADDELL COIL Corr. 
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DIPOLE /ANTENNA CONNECTOR 

Y M T I  O U I  (NO * 1  6 1 ~ 1 .  (nnn.<l~l nl* CM. 
so 133 3och.9 o o r w  ,",a gis.. c8ll.n .I.'IIC 
wr yo . < i r m t  c-. PL 259 niuo on tm*,n. 
n - , ~ ~ ~ ~ . . . ~ ~ c ~ r .  ~ ~ t v ~ ~ ~ ~  ...~..~~............ 
<iuOml Gua,anl.en Ll ,uu< 0@.Ie?% 01 OH 
1)0.1-16 < I-D.n.'~".n."i.I"l.,l lY* 

BUDWIG MFG. CO. poeoxea. Ramona.CA92065 
/ 117 Ca Res add 6% Sales Ta r  

AMP-LETTER 
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When it comes to 

US or Foreign Listings 

Here t h e y  are! T h e  latest ed l t lons of t h e  
wor ld- famous Rad io  Ama teu r  Callbook 
are avallable now .  T h e  U.S. ed l t l on  
features over 400,000 Ilstlngs. wlth over  
75.000 changes f r o m  last year. T h e  
Fore lgn ed l t l on  has over 370.000 Ilstlngs, 
over 50.000 changes. Each b o o k  l lsts Calls 
a n d  t h e  address I n fo rma t i on  y o u  need to 
send QSL's. Special features Inc lude call 
changes, census o f  amateur  Ilcenses, 
wo r l d -w lde  QSL bureaus, Pref lxer of t he  
wo r l d ,  ln ternat lona l  posta l  rates, a n d  
m u c h  more. Place y o u  order  for t h e  n e w  
1983 Rad lo  Ama teu r  Cal lbooks, aval lable 

Each Shlpping Tdal 

Uscallbook $19.95 $3.05 $23.00 

$18.95 $3.05 $22.00 

Order  b o t h  books  a t  t h e  same t l m e  lor 
$41.95 l n c l ud lng  shlpvlng. 

Order  trom y o u r  dealer o r  d l rec t ly  from 
t h e  publisher. A l l  d i rec t  orders a d d  sh lpp lng 
charge. Fore ign resldents add  $4.55 f o r  
shipping. l l l lno ls  resldents add  5%sales tax. 

Rigasus on b lue  fleld. r e d  lettering. 3" w l d e  
x 3" high. Great  on Jackets a n d  caw .  
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FACIT 4555 SERIAL PAGE PRINTER 

The F a c i t  4555 alphanumerical  s e r i a l  p r i n t e r  is complete. Equipped wi th  RS232C I n t e r f a c e .  
p r i n t i n g  mechanism. c o n t r o l  e l e c t r o n i c s ,  d r i v e  e l e c t r o n i c s ,  power supply and c h a r a c t e r  genera- 
t o r .  The adap ta t ion  e l e c t r o n i c s  can be  modified i n  four  ve rs ions :Bi t -pa ra l l e l  d a t a  t r a n s f e r .  
CCITT (EIA. RS232C) f o r  b i t - s e r i a l  d a t a  t r a n s f e r  and t h e  c u r r e n t  loop ( T n )  i n t e r f a c e  a l s o  f o r  
b i t  s e r i a l  d a t a  t r a n s f e r .  The F a c i t  4555 p r i n t s  on o rd inary  paper and is a d j u s t a b l e  f o r  d i f -  
f e r e n t  paper widths and formats. 9.5" paper width with 66 l i n e s  p e r  page o r  DIN A4 with 70 
l i n e s  pe r  page. 

SPECIFICATIONS - 
P r i n t  speed up t o  60ch.s. Char. spacing 2.54rmo11110" 8Ochll ine 
P r i n t i n g  mode Incremental .  1.55mml0.06" 132ch l l ine  
Max. 4 o F  c h l l i n e  8 0 a l t .  132. Char. Code ECMA-6 7-bi t  coded char .  s e t  
U a t r i x  7 X 5 do t  matr ix.  Char. S e t  63 Char. va r ious  n a t i o n a l  
Char. S i z e  Height 2.7~1~~1118" vers ions .  
Char. S i z e  Width 1.3mm/0.05" 132ch l l ine  Feed mechanism Sprocket feed.  

2.lm10.083" 8 0 c h l l i n e  

THESE UNITS WERE PULLED OUT OF SERVICE I N  GOOD WORKING CONDITION. WE CHECK EACH UNIT ON A 
RADIO SHACK TRS-80 COLOR COMPUTER. 

PRINTER ONLY $129.99 

P r i n t e r  wi th  l inecord .  box of 
paper ,  inter-connect  c a b l e  f o r  
TRS-80 COLOR COMPUTER. 

$149.99 

GENEVA CALCULATOR WATCH -----+ 
T h i s  a t t r a c t i v e  watch has  t h e  fol lowing modes: li 

T 1- 

Normal Time S e t t i n g .  
Calendar S e t t i n g .  
Da i ly  Alarm Time S e t t i n g .  
Weekly Alarm Time S e t t i n g .  
Chronograph. 
Ca lcu la to r .  

Featured i n  Black P l a s t i c  $24.99 o r  Featured i n  S t a i n l e s s  S t e e l  $29.99 

SILICON DIODES FEED THRU SOLDER RF CAPACTORS 

FIR751 lOOvdc 6Amps 101$5.00 1001$38.00 470pf +-20% 
MR510 lOOOvdc 3Amps 10/$3.75 100/$24.00 
HEP 170 1 OOOvd c 2Amps 20/$2.00 100/$15.00 5/$1 .00 o r  100/$15. 00 'or 
lN3209 1 OOvdc 1 SAmps $2.00 101 $15.00 1000/$100.00 
BYX211200 200vdc 25Amps $2.00 101$15 .00  
1N2138A 600vdc 60Amps $5.00 1 0 / $ 4 0 . 0 0  1000pf/.001uf +-lo% 
DS85-04C 400vdc 8OAmps $10.00 101 $80.00 
IN3269 600vdc l6OAmps $15.00 lO/Sl20.00 4/$1.00 o r  100/$20.00 o r  
275241 300vdc 250Amps $20.00 10/$175.00 lOOO/$lSO.OO 
7-5754 3OOvdc 4OOAmps $30.00 10/$250.00 
RCD- 15 15KVDC 20ma. $3.00 101 $20.00 
SKFRZOK 20KVDC 20ma. $4.00 101 $30.00 

E PROMS 

IN4148 s i g n a l  30/$1.00 1001 $3.00 2708 1024x1 $2.00 each 

FAIRCHILD 4116 16K DYNAMIC RAMS 20022s. P a r t  4 16K75 
2716 2048x8 $4.00 each 

25 For $25.00 o r  100 For $90.00 o r  1000 For $750.00 
27L32125L32 $10.00 each 

HEnETT PACKARD MICROWAVE DIODES 

IN57 11 (5082-2800) Schottky B a r r i e r  Diodes $1.00 o r  10 f o r  $ 8.50 
IN5712 (5082-28 10) $1.50 o r  10 For $10.00 
IN6263 (HSCH- 100 1) $ .75 o r  10 f o r  $ 5.00 
5082-2835 II $1.50 o r  10 f o r  $10.00 
5082-2805 Quad Matched " per  s e t  $5.00 o r  10 f o r  $40.00 

Toll Free Number 
800-528-0180 fl91_z electroqlc$ *mi parts may be new or 

(For or- only) Surplus, and parts may be 
s ~ b s t ~ t ~ t e d  with comparable parts 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 11 we are out of stock of an Item ' 

6 
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"MIXERS" 
NATKINS JOHNSON WJ-M6 Double Balanced M i xe r  

LO and RF 0.2 t o  300MHz I F  DC t o  300MHz $21.00 
Conversion Loss (SSB) 6.5dB Max. 1 t o  50MHz 

8.5dB Max. . 2  t o  300MHz WITH DATA SHEET 
Noise F i g u r e  (SSB) same as above 

8.5dB Max. 50 t o  300MHz 
Conversion Compression .3dB Typ. 

NEC (NIPPON ELECTRIC CO. LTD. NE57835/2SC2150 - Microwave T r a n s i s t o r  

NF Min F=2GHz dB 2.4 Typ. MAG F=2GHz dB 12 Typ. $5.30 
F=3GHz dB 3.4 Typ. F=3GHz dB 9 Typ. 
F=4GHz dB 4.3 Typ. F=4GHz dB 6.5 Typ. 

F t  Gain Bandwidth Product  a t  Vce=8v, Ic=lOma. GHz 4 Min. 6 Typ. 
Vcbo 25v Vceo l l v  Vebo 3v I c  50ma.Pt .  250mw 

UNELCO RF Power and Linear Amplifier Capacitors 

These are the f m u s  capacitors used by a l l  the RF Power and Linear Amplifier 
manufacturers, and described i n  the RF Data Book. 

5 ~ f  1% f 18pf 3@f 43pf lOOpf 2OOpf 1 t o  l 0 p c s .  S 1 . 0 0 e a  
5. lpf 12pf 22pf 32pf 51pf l l@f  220pf11 t o  50pcs. $ . 9 0  e a  
6.8pf 13pf 25pf 33pf 6@f 120pf 470pf51 up pcs .  $ . 8 0  e a  
7 ~ f  14pf 27pf 34pf 8Opf 130pf 5r30pf 
8.2pf 15pf - 27.5pf 40pf 82pf 140pf 1000pf 

NIPPON ELECTRIC COMPANY TUNNEL DIODES 
MODEL 1S2199 1S2200 $7.50 

Peak P t .  Cu r ren t  ma. I P 91ni n . 10Typ. 1 lmax . 9min. 10Typ. l lmax .  
V a l l e y  P t .  Cu r ren t  ma. I v 1.2Typ. 1.5max. 1.2Typ. 1.5max. 
Peak P t .  Vo l t age  mv. VP 95Typ. 120max. 75Typ. 90max. 
P ro j ec ted  Peak P t .  Vo l tage  mv. Vpp Vf=Ip 480min. 550Typ. 630max. 440min. 520Typ. 600max. 
Se r i es  Res. Ohms r S 2.5Typ. 4max. 2Typ. 3max. 
Terminal Cap. p f .  C t 1.7Typ. 2max. 5Typ. 8max. 
V a l l e y  P t .  Vo l tage  mv. V V 370Typ. 350Typ. 

FAIRCHILD / DUMONT Osc i l l o scope  Probes Model 42908 

I n p u t  Impedance 10 meg., I n p u t  Capac i t y  6.5 t o  12pf. ,  D i v i s i o n  Ra t i o  ( V o l t s / D i v  Fac to r )  
10:1, Cable Leng th  4Ft .  , Frequency Range Over 100MHz. 
These Probes w i l l  work on a1 1 Tek t r on i x ,  Hew le t t  Packard, and o t h e r  Osci 11 oscopes. 

PRICE $45.00 

MOTOROLA RF DATA BOOK 

L i s t s a l l  Mo to ro l a  RF T r a n s i s t o r s  / RF Power Amp1 i f i e r s ,  Varac to r  Diodes and much much 
more. 
PRICE $7.50 

Toll Fnn, Number 
800-~2&0180 mGy_z electroq~c~ 
(For 0r-r~ only) AII parts may be new or 

surplus and parts may be 
substituted wtth comparable parts 
I, we are out of stock of an PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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R F  TRANSISTORS, MICROWAVE DIODES 
PART PRICE PART PRICE PART PRICE - - - 
IS2199 $ 7.50 2N6083 $ 13.25 CA2612 (TRW) $ 25.00 
1S2200 7.50 2N6084 15.00 CA2674 (TRW) 25.00 
2N1561 25.00 2N6094 /M9622 11.00 CA2881-1 (TRW) 25.00 
2N 1562 25.00 2N6095 /M9623 12.00 CA4101 (TRW) 25.00 
2N2857 1.55 2N6096 /M9624 15.50 CA4201 (TRW) 25.00 
2N2857JAN 2.55 2N609 7 17.25 CA4600 (TRW) 25.00 
2N2876 11.00 2N6136 21.85 CD 1889 20.00 
2N2947 18.35 2N6 166 40.25 CD2 545 20.00 
2N2948 15.50 2N620 1 50.00 CMD514AB 20.00 
2N2949 3.90 2N6459 18.00 D4959 10.00 
2N2950 4.60 2N6603 12.00 D4987M 20.00 
2N3375 8.00 2N6680 80.00 D5147D 10.00 
2N3553 1.57 2SC756A 7 .  50 D5506 10.00 
2N3632 13.80 2SC781 2.80 D582 7AM 20.00 
2N3818 5.00 2SC1018 1.00 DMD6022 30.00 
2N3866 1.30 2SC 1042 12.00 DMS-2A-250 40.00 
2N3924 3.35 2SC1070 2.50 HEP 7 6 4.95 
2N 392 7 17.75 2SC1239 2.50 HEPS3002 11.30 
2N3950 25.00 2SC1251 12.00 HEPS 3003 30.00 
2N4072 1.80 2SC 1306 2.90 HEPS3005 10.00 
2N4127 2 1.00 2SC1307 5.50 HEPS3006 19.90 
2N442 7 1.30 2SC1760 1.50 HEPS3007 2 5.00 
2N4428 1.85 2SC1970 2.50 HEPS3010 11.34 
2N4957 3.45 2SC2 166 5.50 HTEF2204 H.P. 112.00 
2N4958 2.90 881087 (M.A.) 25.00 5082-01 12 H.P. 14.20 
2N4959 2.30 A50-12 20.00 5082-0253 H.P. 105.00 
2N5090 13.90 A2 8 7B 5.00 5082-0320 H.P. 58.00 
2N5108 4.00 ALD420ON (AVANTEK) 395.00 5082-0386 H. P. POR 
2N 5 109 1.70 AM123 97.35 5082-0401 H.P. P OR 
2N5160 3 .45 AM688 100.00 5082-0438 H.P. POR 
2N5177 21.62 BB 1 O5B .52 5082-1028 H.P. P OR 
2N5179 1.00 BD414JFBD4 (G.E.) 10.00 5082-2711 H.P. 23.15 
2N5583 4.00 BFQ85 1.50 5082-3080 H.P. 2.00 
2135589 8.65 BFR90 1.30 5082-3188 H.P. 1.00 
2N5590 10.35 BFR9 1 1.65 5082-6459 H.  P. POR 
2N5591 13.80 BFW92 1.50 5082-8323 H.P. POR 
2N5635 10.95 BFX89 1.00 35826E H.P. POR 
2N5637 15.50 BFY 90 1.00 35831E H.P. 29.99 
2N5641 9.20 BGY 54 25.00 35853E H.P. 71.50 
2N5642 10.95 BGY55 25.00 35854E H.P. 75.00 
2N5643 15.50 BGY74 25.00 HPA0241 H.P. 75.60 
2N 564 5 13.80 BGY75 25.00 HXTR3101 H.P. 7.00 
2N5646 20.70 BL161 10.00 HXTR3102 H.P. 8.75 
2N5691 18.00 BLX67 11.00 HXTR6101/2N6617 H.P.55.00 
2N5764 27.00 BLY 568CF 25.00 HXTR6104 H.P. 68.00 
2N5836 5.45 BLY 87 13.00 HXTR6105 H.P. 31.00 
2N5842 8.00 BLY88 14.00 HXTR6106 H. P. 33.00 
2N5849 20.00 BLY89 15.00 QSCH1995 H.P. POR 
2N5913 3.25 BLY90 20.00 502000 TRW 10.00 
2N5922 10.00 BLY 35 1 10.00 502001 TRW 25.00 
2N5923 25.00 C4005 20.00 504045 TRW 25.00 
2N5941 23.00 CA402 (TRW) 25.00 K 3A 10.00 
2N5942 40.00 CA405 (TRW) 25.00 MA450A 10.00 
2N5944 9.20 CA612B (TRW) 25.00 MA41487 POR 
2N5945 11.50 CA2100 (TRW) 25.00 MA41765 POR 
2N5946 19.00 CA2113 (TRW) 25.00 MA43589 POR 
2N6080 9.20 CA2200 (TRW) 25.00 MA43636 POR 
2N6081 10.35 CA2213 (TRW) 25.00 MA47044 P OR 
2N6082 11.50 CA2418 (TRW) 25.00 MA47651 25.50 

Toll Free Number A , ,  ,arts may be new 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

800-528-01 80 surplus, and parts may be 
subslltuted w~ th  comparable parts 

(For orders only) I' we are out of stock of an Item ' 

7 



1 
GaAs, TUNNEL DIODES, ETC. 

I 
PART PRICE - 
MA47100 $ 7 0 5  
MA47202 30.80 
MA47771 POR 
MA47852 POR 
MA49558 POR 
MB402 1 POR 
MBD101 1.00 
MD05 13 POR 
MHW1171 42.50 
MHW1182 48.60 
MHW4171 49.35 
MHW4172 51.90 
MHW4342 68.75 
MLPlO2 25.00 
MM1500 32.32 
MM1550 POR 
MM1552 50.00 
MM1553 50.00 
MM1614 10.00 
MM2 608 5.00 
MM3375A 11.50 
MM4429 10.00 
MM8000 1.15 
MM8006 2.30 
M02 77L P OR 
M0283L POR 
M03757 POR 
MP 102 POR 
MPN3202 10.00 
MPN3401 .52 
MPN3412 1.00 
MPSU31 1.01 
MRA2023-1.5 TRW 42.50 
MRF212/208 16.10 
MRF223 13.25 
MRF224 15.50 
MRF237 3. 15 
MRF238 12.65 
MRF243 25.00 
MRF245 34.50 
MRF247 34.50 
MRF304 43.45 
MRF315 23.00 
MRF420 20.00 
MRF42 1 36.80 
MRF422 41.40 
MRF427 16.10 
MRF428 46.00 
MRF450/A 13.80 
MRF453/A 17.25 
M R F ~ ~ ~ / A  19.90 
~ ~ ~ 4 5 . 5 1 ~  16.00 
MRF458 19.90 
MRF463 25.00 
MRF472 1.00 
MRF475 2.90 
MRF477 11.50 
MRF502 1.04 

PART - 
MRF503 
MRF504 
MRF509 
MRF5 1 1 
MRF605 
MRF629 
MRF644 
MRF8 16 
MRF823 
MRF901 
MRF8004 
MS261F 
MT4150 Fair. 
MT5126 Fair. 
MT5481 Fair. 
MT5482 Fair. 
MT5483 Fair. 
MT5596 Fair. 
MT5764 Fair. 
MT8762 Fair. 
MV109 
MV1401 
MV1624 
MV1805 
MV1808 
MV1817B 
MV1863B 
MV 1864A 
MV1864B 
MV 1864D 
MV 1868D 
MV2 101 
MV2111 
MV2115 
MV2201 
MV2203 
MV2209 
MV22 15 
MWA110 
MWA120 
MWA13O 
MWA210 
MWA220 
MWA230 
MWA3 10 
MWA320 
MWA330 
NEC57835 
ON382 
PPT515-20-3 
PRT8637 
PSCQ2- 160 
PT3190 
PT3194 
PT3195 
PT3537 
PT4166E 
PT4176D 

PRICE 
$ 6.00 

7.00 
5.00 
8.65 
20.00 
3.47 

23.00 
15.00 
20.00 
3.00 
2.10 

POR 
POR 
POR 
POR 
POR 
POR 
POR 
POR 
POR 

.77 
8.75 
1.42 
15.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
.90 
.90 
1.55 
.53 
.53 

2.00 
2.00 
7.45 
7.80 
8.25 
7.80 
8.25 
8.65 
8.25 
8.65 
9.50 
5.30 
5.00 

POR 
POR 
POR 
POR 
POR 
POR 
POR 
POR 
POR 

PART PRICE 
PT4186B $ POR 
PT4209 POR 
PT4209C POR 
PT4566 POR 
PT4570 POR 
PT457 1 POR 
PT4571A POR 
PT4577 POR 
PT4590 FOR 
PT4612 POR 
PT4628 POR 
PT4640 POR 
PT4642 POR 
PT5632 POR 
PT5749 POR 
PT6612 POR 
PT6626 POR 
PT6709 POR 
PT6720 POR 
PT8510 POR 
PT8524 POR 
PT8609 POR 
PT8633 FOR 
PT8639 POR 
PT8659 POR 
PT8679 POR 
PT8708 POR 
PT8709 POR 
PT8727 POR 
PT8731 POR 
PT8742 POR 
PT8787 POR 
PT9790 41.70 
PT31962 FOR 
PT31963 POR 
PT31983 POR 
PTX6680 POR 
RAY - 3 24.99 
4008 1 POR 
40281 POR 
40282 POR 
40290 POR 
RFllO 25.00 
SCA3522 POR 
SCA3523 POR 
SD1065 POR 
SS43 POR 
TP1014 POR 
TP1028 POR 
TRW- 3 FOR 
UT0504 Avantek 70.00 
UT0511 Avantek 75.00 
V15 4.00 
V33B 4.00 
V 1 OOB 4.00 
VAB80 1EC 25.00 
VAB804EC 25.00 
VAS2 1AN20 25.00 

Toll Free Number AII parts may be new or 

800-528-01 80 surplus and parts may be  
subst~tuted wlth comparable parts 

( F ~ ~  only) 
tf we are out of stock ofan "ern 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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Electronic Specialty Co./Raven Llectronics FSN 5985-556-9683 $49.00 
Part 11 25N28 Part f l  SU-01 
26Vdc Type N Connector. DC to I GHz. 

Amphenol FXR FXR 
Part 1 316-10102-8 Part il 300-11182 Part B 300-11173 
115Vac Type BNC DC to 3 GHz. l2OVac Type BNC DC to 4 GHz. l2OVac Type BNC Same 

FSN 5985-543-1225 FSN 5985-543- 1850 

$39.99 $39.99 

4 
i 
I 

k T  1 
- 

RNC To Banana Plug Coax Cable RC-58 36 inch or BNC to N Coax Cable RG-58 36 inch. 

$7.99 or 2 For $13.99 or 10 For $50.00 $8.99 or 2 For $15.99 or 10 For $60.00 

SOLID STATE RELAYS 

PLB Model ECTlDB72 5vdc turn on 120vac contact at 7amps or 20amps on a 
10"x 10"x .124 aluminum. Heatsink with 

PRICE EACH $5.00 silicon grease. 

Digisig, Inc. Model ECS-215 5vdc turn on 240vac contact lhamps or 40amps on a 
1O"x 10"x .124 aluminum. Heatsink with 

PRICE EACH $7.50 silicon grease. 

Grigsby/Barton Model CB7400 5vdc turn on 240vac contact at 15amps or 40amps on a 
10"x 10"x .124 aluminum. Heatsink with 

PRICE EACH $7.50 silicon grease. 

NOTE: *** Items may be substituted with other brands or equivalent model numbers. *** 

All parts may be new or 
surplus and parts may be Toll FW Numbor 
~ub~I11uIed w ~ t h  comparable parts 
11  we are oul of stock of an Item 600-528-01 80 

(For ordan only) 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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RECALL PHONE MEMORY TELEPHONE WITH 24 NUMBER AUTO DIALER 

The Recall Phone Telephone employs the latest state of art 
communications technology.It is a combination telephone 
and automatic dialer that uses premium-quality,solld-state 
clrcultry to assure high-reliability performance in personal 
or business applications. $49.99 

y? e7 4 4 *- &-- / -. 
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ARON ALPHA RAPID BONDING GLUE 

Super Clue dCE-486 high strength 
rapid bonding adhesive.Alpha 
Cyanoacrylate.Set-Time 20 to 40 
sec. .0.7fl.oz. (20gm.) 

$2.00 

",, $ &z! 
<% *:* 

TOUCH TONE PAD 

This pad contains all the electronics to 
produce standard touch-tone tones. New 
with data. 

s-.r& l * i l l#  sLlf171 

~ " ~ ' ? l l O ? l  1 
' ,I * /d*ld lee 

$9.99 or 10/$89.99 

MITSUMI UHFlVHF VARACTOR TUNER MODEL W E l A  

Perfect for those unscrambler projects. 
New with data. 

$19.99 or 10/$149.99 

INTEGRATED CIRCUIT 1 to 10 llup 

MC1372P Color TV Video Modulator Circuit. $ 4.42 $2.95 
MC1358P IF Amp.,Limiter,FM Detector.Audio Driver.Electronic Attenuator. 5.00 4.00 
MC1350P IF Amplifier 1.50 1.25 
MC1330AIP Low Level Video Detector 1.50 1.15 
MC1310P FM Stereo Demodulator 4.29 3.30 
MC1496P Balanced Modulator/Demodulator 1.50 1.25 
LM565N Phase Locked Loop 2.50 2.00 
LM380N14 2Watt Audio Power Amplifier 1.56 1.25 
LH1889N TV Video Modulator 5.00 4.00 ' 
NE564N Phase Locked Loop 10.00 8.00 
NE561N Phase Locked Loop 10.00 8.00 

FERRANTI ELECTRONICS AM RADIO RECEIVER MODEL ZN414 INTEGRATED CIRCUIT. 
Features: 

1.2 to 1.6 volt operating range.,Lese than 0.5ma current conuumption. 15OKHz to 3MHz 
Frequency range..Easy to assemble,no alignment necessary. Effective and variable AGC action.. 
Will drive an earphone direct. Excellent audio quality..Typical power gain of 72dB..TO-18 
package. With data. $2.99 or 10 For $24.99 

NI CAD RECHARGEABLE BATTERIES 

M Battery Pack of 6 These are Factory 
New. $5.00 

SUB C Pack of 10 2.5AmpIHr. $10.00 

Gates Rechargeable Battery Packs 

12vdc at 2.5AmpIHr. $11.99 
12vdc at 5AmpIHr. $15.99 

We will be closed April 
27th through May 2nd. . . 

See you at the Dayton -. --r 

k?? Hamvention! 
Al l  parts may be new or Toll Free Number 

800-528-0180 

11 we are out 01 stock 01 an Item 
(For o r d m  only) 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
r 1 
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"SOCKETS AND CHIMNEYS" 
EIMAC TUBE SOCKETS AND CHIMNEYS 

SKllO Socket SPOR 
SK300A Socket For 4CX5000A,R,J, 4CX10,000D, 4CX15,000A,J $520.00 
SK400 Socket For 4-125A,250A,400A,400C,4PR125A,400A,4-500A,5-5OOA 260.00 
SK406 Chimney For 4-250A,400A,400C,4PR400A 74.00 
SK4 16 Chimney For 3-4002 36.00 
SK500 Socket For 4-1000A/4PR1000A/B 390.00 
SK600 Socket For 4CX250B,BC,FG,R,4CX350A,F,FJ 51.00 
SK602 Socket For 4CX25OB,BC,FG,R,4CX350A,F,FJ 73.00 
SK606 Chimney For 4CX250B,BC,FG,R,4CX35OA,F,FJ 11.00 
SK607 Socket For 4CX600J,JA 60.00 
SK6 10 Socket For 4CX600J.JA 60.00 
SK620 Socket For 4CX6OOJ,JA 66.00 
SK62 6 Chimney For 4CX600J ,JA 10.00 
SK630 Socket For 4CX6OOJ, JA 66.00 
SK636B Chimney For 4CX600J,JA 34.00 
SK640 Socket For 4CX600J,JA 36.00 
SK646 Chimney For 4CX600J,JA 71.00 
SK700 Socket For 4CX300A,Y,4CX125C,F 225.00 
SK71 LA Socket For 4CX300A,Y,4CX125C.F 225.00 
SK740 Socket For 4CX300A,Y,4CX125C,F 86.00 
SK770 Socket For 4CX300A,Y,4CX125C,F 86.00 
SK800A Socket For 4CX1000A,4CX1500B 225.00 
SK806 Chimney For 4CXlOOOA,4CX15008 40.00 
SK810 Socket For 4CXlOOOA,4CX1500B 225.00 
SK900 Socket For 4X500A 300.00 
SK906 Chimney For 4X500A 57.00 
SK1420 Socket For 5CX3000A 650.00 
SKI490 Socket For 4CVBOOOA 585.00 

JOHNSON TUBE SOCKETS AND CHIMNEYS 

124- 11 l/SK606 Chimney For 4CX250B,BC,FC,R, 4CX350A,F,FJ $ 10.00 
122-0275-001 Socket For 3-5002, 4-125A, 250A. 400A. 4-500A, 5-500A (pair)15.00 
124-0113-00 Capacitor Ring 15.00 
124-116/SK630A Socket For 4CX250B,BC,FG,R, /4CX350A,F,FJ 55.00 
124-115-2/SK620A Socket For 4CX250B7BC,FG,R, /4CX350A,F,FJ 55.00 

813 Tube Socket 20.00 

Tell 'em you saw it in HAM RADIO! 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CHIP CAPACITORS 

.8pf  lOpf 100pf* 430pf 
l p f  12pf l lOp f  470pf 
1. l p f  15pf 120pf 510pf 
1.4pf 18pf 130pf 560pf 
1.5pf 20pf 150pf 620pf 

TUBE CAPS (Plate) 

HRl, 4 $11.00 
HR2.3, 6 6 7 13.00 
HR5, 8 14.00 
HR9 17.00 
HRlO 20.00 

1 .ap f  22pf 160pi  68opf = 

2.2pf 24pf 180pf 820pf 
2.7pf 27pf 200pf 1000pf/.001uf* 
3.3pf 33pf 220pf* 1800pf/.0018uf 
3.6pf  39pf 240pf 2700pf/ .0027uf 
3.9pf  47pf 270pf 10,00Opf/. 01uf  
4.7pf 51pf 300pf 12,00Opf/.012uf 
5.6pf 56pf 330pf 15,00Opf/.015uf 
6.8pf 68pf 360pf 18,00Opf/.018uf 
8.2pf 82pf  390pf 

PRICES: 1 t o  10 - .99Q 101 t o  1000 .606 * I S  A SPECIAL PRICE: 10 f o r  $7.50 
11 t o  50 - .906 1001 & UP .356 100 f o r  $65.00 
51 t o  100 - .806 1000 f o r  $350.00 ........................................................................................... 

WATKINS JOHNSON WJ-V907: Vol tage C o n t r o l l e d  Microwave O s c i l l a t o r  $110.00 

Frequency range 3.6 t o  4.2GHz. Power ouput, Min. lOdBm t y p i c a l ,  8dBm Guaranteed. 
Spurious ou tpu t  suppression Harmonic ( n f o ) ,  min. 20dB t y p i c a l ,  In-Band Non-Harmonic, min. 
60dB t y p i c a l ,  Residual FM, pk t o  pk, Max. 5KHz, pushing f a c t o r .  Max. 8KHzIV, P u l l i n g  f i g u r e  
( 1 . 5 : l  VSWR), Max. 60MHz, Tuning v o l t a g e  range + l  t o  +15vol ts .  Tuning c u r r e n t .  Max. -O.lmA, 
modulat ion s e n s i t i v i t y  range, Max. 120 t o  30MHz/V, I n p u t  capaci tance.  Max. 100pf, O ~ ~ i l l a t o r  
B ias  +15 +-0.05 v o l t s  C 55mA, Max. 

" A l l  parts may be new or To't Free Number surplus, and parts may be ~MTz electrowcs 
800-528-01 80 substituted with Comparable parts 

11 we are out ol stock 01 an item." 

(For orders only) PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
I=\ 1 
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TUBES 
TYPE PRICE TYPE - -- PRICE TYPE PRICE 

2E26 $ 5.69 KT88 $ 20.00 656216974A $ 50.00 
2K28 100.00 DX362 50.00 6832 22.00 
2X1000A 300.00 DX4 15 50.00 688318032618552 7.00 
3B22 19.75 572BlT160L 49.00 6897 110.00 
3B281866A 7.50 59213-200A3 144.00 69076 75.00 
3- 5002 102.00 807 7.50 6939 15.00 
3- 10002 400.00 811 10.00 7094 125.00 
3CX1000A/8283 428.00 81 1A 15.00 7117 17.00 
3CX1500A7/887 533.00 812A 35.00 7211 60.00 
3x2 500A3 200.00 813 50.00 728913CXlOOA5 34.00 
3CX3000A7 490.00 82 9B 38.00 7360 11 .00 
4-65Al8165 45.00 832A 28.00 7377 67.00 
4-125A14D21 58.00 4624 310.00 7408 4.00 
4-250Al5D22 75.00 4662 80.00 7650 250.00 
4-400AI8432 90.00 4665 585.00 7695 8.00 
4-4OOCl6775 95.00 5675/A 25.00 7843 58.00 
4-1000Al8166 300.00 572 1 200.00 7854 83.00 
4B32 22.00 5768 85.00 7868 5.00 
4E27A15-125B 155.00 5836 100.00 7894 12.00 
4CS250R 146.00 5837 100.00 8072 65.00 
4X150A/7034 30.00 58611EC55 110.00 8117A 130.00 
4X150D17035 40.00 5876A 25.00 8121 60.00 
4X150G18172 100.00 5881 16L6W 6.00 8122 100.00 
4x2 50B 30.00 5893 45.00 82 36 30.00 
4CX250Bl7203 45.00 5894lA 50.00 8295lPL172 506.00 
4CX250F/G/862 1 55.00 589418 60.00 8462 100.00 
4CX250K18245 100.00 5946 258.00 8505A 73.50 
4CX250R/7580W 69.00 6080 10.00 853313 92.00 
4CX300A18167 140.00 60831AX9909 89.00 8560/A 65.00 
4CX350A18321 83.00 609816AK6 14.00 8560AS 90.00 
4CX350F/J/8904 95.00 61 15/A 110.00 8608 34.00 
4X500A 282.00 6146 7.00 8637 38.00 
4CX600J/8809 607.00 6146A 7.50 8643 100.00 
4CW8OOP 625.00 6146B18298A 8.50 8647 123.00 
4CX1000A/8168 340.00 614613 14.00 873715894~ 60.00 
4CX1500B18660 397.00 6156 66.00 8873 260.00 
4 ~ X 5 0 0 0 ~ / 8 1 7 0  932.00 6159 15.00 8874 260.00 
4 ~ ~ 1 0 0 0 0 ~ ~ 8 1 7 1  990.00 6161 233.00 8875 260.00 
4CX15000Al8281 1260.00 6291 125.00 8877 533.00 
4PR60A 100.00 6293 12.00 8908 12.00 
4PR60~18252 175.00 6360 5.00 893016512 71.00 
4PR400A/8188 192.00 6524 53.00 8950 12.00 
5CX1500A 569.00 6550 10.00 

6BK4C 6.00 6JM6 6.00 6LQ 6 (Sy lvania) 7.50 
6DQ5 5.00 6JN6 6.00 6LU8 6.00 
6FW 5 6.00 6JS6B 6.00 6LX6 6.00 
6GE5 6.00 6KG6lEL505 6.00 6ME 6 6.00 
6GJ5 6.00 6KM6 6.00 12BY 7A 4.00 
6HS 5 6.00 6KN 6 6.00 12JB6A 6.00 
6JB5/6HE5 6.00 6LF6 6.00 6KD6 6.00 
6JB6A 6.00 6LQ6 (GE) 6.00 6JT6A 6.00 

6KD6 6.00 
NOTICE ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE !!!!!!!!!I!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
TUBES MAY EITHER BE NEW OR SURPLUS CONDITION i!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

Toll Free Number * * A I I  parts may be new or 

800-528-01 80 
surplus, and parts may be 
substituted w~th  comparable pans 
11 we are out of stock of an Item " 

WGylz electroqp~ 
(For orders only) PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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"FILTERS" 
COLLINS Mechanical F i 1 t e r  #526-9724-010 MODEL F455Z32F 

455MZ a t  3.2KHz wide. May be other rrodels ht equivalent. May be used or new. $15.99 

ATLAS Crystal Fi 1 t e r s  
5.595-2.7/8/LSB, 5.595-2.7/LSB 
8  ole 2.7KHz wide Upper sideband. Impedence 800ohs 15pf In/8000hm Opf out. 19.99 

5.595-2.7/8/U, 5.595-2.7/USB 
8 ple 2.7Khz wide Upper sidebard. Impedence 8000hns 15pf In/8000hms Opf out. 19.99 
5.595-. 500/4, 5.595-. 500/4/CW 
4 mle 500 cycles wide CW. Inpdance 8000hs 15pf In/8000hns Opf out. 19.99 

9.0USB/CW 
6 ~ l e  2.7KHz wide a t  633. Impedance 6800hs 7pf In/3000hm 8pf out. CW-1599Hz 19.99 

KOKUSA I E L E C T R I C  CO, Mechoni cal Fi l ter # t ? F - 4 5 5 - Z L / Z U - 2 1 H  
455KHz a t  Center Requency of 453.5KC. Carrier Frequency of 455KIiz 2.36KC Bandwidth. 
Upper sidebard. (ZU) 19.99 
b w e r  sideband. (ZL) 19.99 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CRYSTAL F I L T E R S  
NIKKO FX-078OW 7. EJi.lHz $10.00 
'Ed FEC-103-2 10.6935MHz 10.00 
SDK SCH-113A 11.273!NH~ 10.00 
TAMA TF-3lH250 CF 3179.3KHz 19.99 

001019880 10.7MHz 2pole 15KHz bardwidth 5.00 
mImOIA 4884863S01 11.7MHz 2ple 15KHz bardwidth 5.00 
PTI 535W 12MHz Zpole 15KHz bardwidth 5.00 
PTI 5426C 21.4MHz 2ple 15KHz bardwidth 5.00 
PTI 1479 10.7MIz 8ple bardwidth 7.5KHz a t  3dB, SKHz a t  EdB 20.00 
COFmXH A10300 45MHz 2mle 15KHz kmiwidt!! 6.00 
FRC ERXF-15700 20.6MHz 36KHz wide 10.00 
FILTECH 2131 CF 7.825MHz 10.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
CERAI.11 C  F I L T E R S  
AXEX 4F449 12.6KC Bardpass Filter 3dB bandwidth 1.6KHz fran 11.8-13.4KHz 10.00 
CLEVITE TD-01A 455KHzt2KHz handwidth 4-7% a t  3dB 5.00 

'ICF4-12D36A 455KIIztlKHz bandwidth 6dB min 12KHz, 60dB m3x 36KHz 10.00 
4RmATA BFB4 5 5B 455KIIz 2.50 

BFB4 5 5L 455KHz 3.50 
CFM455E 455KHz t5.5KHz a t  3dB , t8KtIz a t  6dB , tl6KHz a t  50dB 6.65 
CF'M455D 455KHz t7KHz a t  MB , tlOKHz a t  6dB , t20KHz a t  50dB 6.65 
CTR4 55E 455KHz t5.5KHz a t  3dB , t8KHz a t  6dB , +-16KHz a t  60dB 8.00 
CFU455B 455KHz t2KHz bardwidth t15KHz a t  6dB, t30KHz a t  40dB 2.90 
(TU455C 455KHz t2KHz baradwidth t12.5KHz a t  6dB , t24KHz a t  40dB 2.90 
W455G 455KHz t U H z  baradwidth t4.5KHz a t  6dB , tlOKHz a t  4WB 2.90 
CFU455H 455KHz +-lKHz bandwidth t3KIIz a t  6dB , t9KHz a t  4WB 2.90 
CFU455I 455KHz t U H z  bandwidth t2KHz a t  EdB , t6KHz a t  4WB 2.90 
CFW455D 455KHz tlOKHz at 6dB , t20KHz a t  40dB 2.90 
CEW455H 455KHz t3KHz a t  6d3 , t9KHz a t  4033 2.90 
SFB4 5 5D 455KHz 2.50 
SFD455D 455KHz t2KHz , 3dB bandwidth 4.5KHz +-lKHz 5.00 
SFE10.7MA 10.7MHz 280KHz i-50KHz a t  3dB , 650KHz a t  20dB 2.50 
SFE10.7MS 10,7MHz 230KHz t50KHz a t  3dB , 570KHz a t  20dB 2.50 
~ ~ 1 0 .  7 ~ 3  10.7MHz 10.00 

~IIPWN LF-B~/CTU~SSI ~SSKHZ t m z  2.90 
LF-B6/CFU455H 455KHz tlKHz 2.90 
If-B8 455XHz 2.90 
LF-C18 455KHz 10.00 

TOKIN CF455q/Bm)455K 455KHz t2KHz 5.00 
MnTSUSHIRA EFC-IA55K 455KH~ 7.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SPECTRA P H Y S I C S  I N C ,  Model 088 tleNe LASER TUBES 
PCXjER CUPW 1.6MN. BEAM DIA. .75m BEAM D I R ,  2.711R 8KV STWTING VOLTAGE DC 
68K OHM l m m  BALL?ST lOOOVDC tlOOvDC At 3.7MA $59.99 

R - U R O N  MUFF 1 N F A N S  M o d e l  M A R K 4 / M U 2 A 1  
llSVAC 14'XATE 50/60BS IMPEDENCE PROECED-F 86g.1 a t  50BS 
:OSCFM a t  60BS THESE ARE NEW $ 7.99 m v  electroqacs '011 800-528-01 Free 'umber 80 

surplus, . .A,,  parts and may parts be may new be Or 

substituted wllh comparable pans 

pR)CES SUBJECT TO CHANGE W~THOUT NOTjCE (For orders only) lf we are out of stock of an item.,. 
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HANDBOOK 
Another super edition of the standard manual of rf communica- 
tion! Each year, The Handbook is revised to reflect changes in 
the state-of-the-art and this 60th edition is no exception. 
Expanded emphasis is given to the use of amateur satellites 
including RS and Phase Ill information. You will find computer 
and calculator programs for satellite tracking. There is also a new 
TVI troubleshooting flow chart ahd more coverage of amateur 
television. New construction projects include power sup- 
plies, 160-meter kW amplifier, deluxe voice/cw audio filter, 
single-band superhets, UHF signal source and dip meter plus a 
universal logic translator for digital communications. In 640 
pages and 23 chapters, The Handbook presents everything from 
electrical laws and circuits to sophisticated communications 
techniques including packet radio and spread spectrum. Order 
your copy today! Paper edition: $12 in the US., $13 in Canada, 
and $14.50 elsewhere. Cloth edition: $17.75 in the U.S. and $20 
elsewhere. Payment must be in U.S. funds. 

NTENNA 
14th B O O K EDITION 

Here is the most comprehensive and up-to-date antenna book 
available. It's chock-full of theory and practical information and 
includes proven designs for: Yagis, quads, wires, verticals or the 
more specialized designs: Beverage, curtain arrays and fish-bone 
antennas. It also has a chapter that covers UHF and VHF antenna 
design. You'll find antennas for any kind of real estate from the 
apartment dweller to the true antenna farm. The Antenna Book 
covers in complete, easy-to-understand language, antenna and 
transmission line theory and includes the most complete expla- 
nation available of the SMITH CHART*. Finally there is a thor- 
ough discussion of the phenomena of radio wave propagation. 
328 pages 14th edition. Softbound Price $8.00 in the US. Else- 
where $8.50 (US FUNDS). Available from your local dealer or 
direct from ARRL. 

Please include $1 .OO per title for shipping and handling. 
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v' . . . for literature, in a hurry - we'll rush 

Ad~erTsers your name to the companies whose 
names you "check-off" 

check-off Place  your c h e c k  m a r k  an t h e  s p a c e  b e t w e e n  name and 
n u m b e r  EX: ~ m m  R ~ I O  4 2-34 

A r c  1111 
4ldchd M,t.*ow.wr 107 
All?~,t 1'17 
A< ,V~ .  t".< liid 
A , . E ~ . ~ ,  !r6 
A ,,,..., r , . ~ . . .  rrm 
4 1 1117 
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A R H i  l lY l  
4 5 114 
a,>,..>,> r It,, SIR 
b : , , ~ l , . v ~ ~  +a 5 

E , ~ i l < ~ i r n ~ n l  l Ill 
A!,.+.,:,, S,,7",,,, . 
A T V  Mngl.umc 11 I 
R.,,b". tr 

W,lllarn\on 117 
R,,s*" ' 
Hrnlt~mr- Salrr I I 3  
Hvr,.  114 
H . B y t r  115 
r b -  I 16  iW 
i 117 

( j rarv l  Svut.rn5 13.1 
( , l , i , l .  ( 1 , '  
H,,, C.nt.itr, 135 
" A H  IRR 
Harnlt,,,,,, 5 

Y V I 4  34 
H P ~ T ~ ,  13; 
",,<,5,.. .  I* 
I< c,r . ,  l.m .v5 
,.?8l C,"<!,,' 14Il 
lrvlsr Cvvs!nl 
JL'vL '42 
J,II) CIY<IJ(< 143 
JdCtCi  l l > l " t  14.4 
nCSF1t.r 145 
LLM 146 
1 ~ , 1 1 1 1 1 1 1 1 1 1 1 ~ ~  147 
~,,nw.a,rl ' 314 
~ b n , ~ .  1.413 
L.,n,,r 14- 
M C H  3'' 
MF.1 1%) 
hlHZ E!rr 151 

M f c  151 
M.+il,<t,8 €I*. ,  l ' ~ 3  
M,, ..>, l,,l. 3m 
I ,  311- 
h9#.n.)l 154 
1 ,  8 ,  5 15% 
*o(:i, 1% 
Y.,T,Iv Sav . , ! . .  157 
rr...~,., IW 
h b-,...cd, !..,a. 154 
rd"!. *t V l ) ' l \  1611 
u a h  + r .  1 A,  ,+....v 4 R s 
P 8 Rail,,, 161 
P C '  
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ACA ' 
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I ' I 167 
" 8  1 1 w  
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AdverTiseb v' 
check-off 

for literature, in a hurry --we'll 
rush your name  to the companies 
whose names you "check-off" 

Place  y o u r  c h e c k  m a r k  in t h e  s p a c e  e t w e e n  

n a m e  a n d  n u m b e r .  Ex: Ham Radio ./234 

A C C - 101 
Alaska M~oowave - 102 
Alboa - 103 
Alden Elec 104 
All Elec - 105 
Aluma Tower - 106 
Arna Radto Today - 107 
Ameco Eoulo 305 
ARRL 108 
Amp Supplyi . 109 
Antenna Inc - 308 
Appl~anrr b 

Equtpment - 110 
Atlanrr Surplus ' 
ATV Magaztne _- 111 
Barker fr 

W~llnarnson - 112 
Barry ' 
Bauman Sales - 113 
Bprts 114 
Bit O B y t r -  115 
Buckmaster - 116 204 
B u d w ~ j  - 117 
Butternut ' 
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Caddrll Cool - 118 
Crco - 119 
C~nturlon - 120 
Coin Inter - 121 
Comm Des~qn -- 122 
Comm Spec - 123 
Commsott - 302 
OGM _;- 306 
Dayton 
Dclcratt 124 
Doppler - 125 
Dotronax - 312 
E1-c Spec - 126 
Energy Scmces - 127 
Enq Consulfing - 128 
Eps~lon - 129 
Fnrr~trontcs 130. 313 
Fluke -- 315 
Fox Tanqo - 131 
Galarv - 132 
Goldsmtlh Scvnlltlc - 133 
Grand Systems - 134 
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Hal Comm - 135 
H R B -188 
Hamtron!cs. 

N Y  -136.304 
Heath - 137 
Hoos~er .- 138 
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Ind Crystal - 140 
Inter Crystal - 141 
JWL - 142 

Jan Crystals - 143 
J a x o  lnter - 144 
KCS Elec - 145 
KLM - 146 
Kantron8cs - 147 
Kenwood '. - 314 
Lonq s - 148 
Lunar - 149 
MCM 301 
MFJ - 150 
MHZ Elec - 151 
Macrotron~cs -_ 152 
Madison Elec - 153 
Mlcrocraft - 309 
Mldlan _ 307 
Moraqe 154 
Morn~nq D~st  155 
NCG - 156 
Nampa Satellfte 157 
Nrmal - 158 
N Arner~can Soar - 1% 
Nuts b Volts - 163 
Oak H!ll Acaderny A R S . 
P B Rad~o - 161 
P C  ' 
Palomar Eng ' 
Prrerson Elec 162 
Pholl~ps Tech - 163 
Pro Search - 164 
RCA ' 

TET - 178 
7 1 ~  Comm Center - 179 
Tre Ex - 180 
Untverssl Comm - 181 
Untv Sotrware - 303 
UNR.Rohn - 182 
Vanguard Labs - 183 
Varlan - 184 
Vo~ce o l  Amer~ca ' 
Webster - 185 
Western Ehc. - 186 
Yaesu - 187 

'Pleas8 contect this sdven~ser directly 

Limit 15 inquiries per request. 
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STATE. . . . . . . . . . . . . . . . .  .ZIP.. . . . . . . . . . . . . . . . . .  

Learn the truth about your 
antenna. 
Find its resonant frequency. 
Adjust it to your operating 
frequency quickly and 
easily. 

If there is one place in your station where 
you cannot risk uncertain results it is in 
your antenna. 

The Palornar Engineers R-X Noise Bridge 
tells you if your antenna is resonant or 
not and, if it is not, whether it is too long 
or too short. All this in one measurement 
reading. And it works just as well with 
ham-band-only receivers as with general 
coverage equipment because it gives 
perfect null readings even when the 
antenna is not resonant. It gives 
resistance and reactance readings on 
dipoles, inverted Vees, quads, beams. 
multiband trap dipoles and verticals. No 
stat~on is complete without this up-to- 
date mshument 

Why work in the dark? V o w  SWR meter 
or your resistance noise bridge tells only 
half the story. Get the instrument that 
really works, the Palomar Engineers R.X 
Noise Bndge. Use it to check your 
antennas from 1 to 100 MHz. And use it 
in your shack to adjust resonant frequen- 
cies of both series and parallel tuned cir- 
cuits. Works better than a d ~ p  meter and 
costs a lot less. 

The price Is $59.95 in the U.S. and 
Canada. Add 53.00 shlpplnglhandllng. 
California residents add sales tax. 

Send for FREE catalog describing the 
R-X Nolse Bridge and our complete 
llne of SWR Meters, Preamplifiers, 
Toroids, Baluns, Tuners, VLF Conver- 
ters, Loop Antennas and Keyers. 
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ytm to orrler the m s t  aff&d;lble software-kht 
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Ym'w newr had this wide a selech.kfue. 
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bae you. Ycu can learn nw househdd applnra- 
h s  and h i m  pnprn! that reduGe wrrk 
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If ycu simply want Informah, plea¶e don2 
call, write Surkrr Research. Ltd.. 2 Sindair 
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( S a r y , n q r e f u n d s o n s o f t w a r e . ~  

I 
c a .  wlu be repbced.) I 

rais rmxdot made b say tWumc.8. 
PlynomeropmnsntaMlehwl6wlm 
mmmpuca 

---------+.pnr =- 
A d  radc: mil m S& R n m r h .  Ltd. 

B4HR One Stnrha i'h, Narhua, NH 
03061 I AM) BCE f a  



FT-77The Ria for All Seasons! 
Answering the call for an HF rig that goes everywhere, sounds great, and is 
cost-effective, Yaesu proudly introduces the FT-77 Compact HF Transceiver System. 

Computerized Design and Manufacture 
The h-77 design engineers utilized the latest computerized circuit board layout methods, resulting in a 
compact, reliable transceiver with maximum utilization of available space. Automated insertion techniques are 
used in assembly, providing improved reliability and quallty control over earlier desi~ns. 

Operating Versatility 
The FT-77 is equipped for operation on all amateur bands between 3.5 and 29.7 MHz, including the three new 
WARC bands. Fully operational on SSB and CW, the FT-77 includes a dual width noise blanker (designed to 
minimize the "Woodpecker" or ignition noise), full SWR metering, R.I.T., and optional CW filter with wide/ 
narrow selection. The optional FM-77 permits operation on the FM mode, with front panel squelch sensitivity 
control. 

Expandable Station Concept 
Ideal for mobile operation because of its compact size and light weight, the FT-77 forms the nucleus of a 
versatile base station. Available as options for the FT-77 are the FP-700 AC Power Supply, FV-700DM 
Synthesized External VFO and Memory System, W-707  VHF/UHF Transverter, and FC-700 Antenna 
Coupler, providing top performance at an extraordinarily low price. 

Best of All, It's a Yaesu! 
With most experience in transceiver design and manufacture, the Yaesu trademark is your guarantee of 
quality and durability. We've got all-new technology and an all-new warranty policy to back it up. 

See the FT-77 and the all new line of Yaesu HF, VHF, and UHF transceivers, receivers 
and accessories at your Yaesu Dealer today! It's time you tried a Yaesu! 

Price And Specifications Subject To 
Change Wihout Notice Or Obligation f l  187 
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YAESU ELECTRONICS CORPORATION, 6851 Walthall Way, Paramount, CA 90723 (213) 633-4007 
,ESU ELECTRONICS Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 451 46 (513) 874-31 00 
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