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A fresh idea! 
Our new crop of  tone equipment is the freshest thing growing in the encoder/decoder 
field today. All tones are  instantly programmable by setting a dip switch; no  counter 
is required. Frequency accuracy is astonishing + .1  Hz over all temperature extremes. 
Multiple tone frequency operation is a snap since the dip switch may be remoted. 
Our TS-32 encoder/decoder may be programmed for any of the 32 CTCSS tones. 
The SS-32 encode only model may be programmed for all 32 CTCSS tones plus 
19 burst tones, 8 touch-tones, and 5 test tones. And, of course, there's no  
need to mention our one day delivery and one year warranty. 

pa coMMuncATtoNs sPEctALtsTs 
426 U'cst Taft Avenue, Orange, California 92667 
(800) 854-0547/California: (714) 998-3021 

~~ SS-32 $29.95, TS-32 $59.95 
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ervation 
Opinion 

A basic knowledge of electronics and radio communications, moderate skill with Morse code, and a nodding 
acquaintance with the FCC's rules and regulations. That's all it used to take tdget an Amateur license and put a 
station on the air. Not any more; today's Amateur had best add a couple years of law school to his basic prepa- 
ration effort. The way things have been going in the courts and with local lawmakers, it's going to take that and 
more, if we're going to defend our right to get on and stay on the Amateur bands! 

Amateur Radio has never been a stranger to legal problems. Zoning restrictions and antenna height ordi- 
nances, restrictive covenants, uncooperative landlords and even an occasional lawsuit over TVI have made life 
miserable for a small number of Amateurs at times. Today, however, the threat to our hobby and service is far 
more pervasive. Let's look at some recent happenings that could seriously hurt us all. 

In California last year, the state legislators passed a law making it a crime to make or sell any device or compo- 
nent that could be used in a device that could be used to unscramble pay-TV signals. This spring the Chicago 
City Council proposed an ordinance that would require the builder of any antenna structure to spend hundreds, 
if not thousands, of dollars on fees andpapenuork before beginning construction on his proposed antenna. In 
mid-June a federal judge in Minneapolis issued an injunction preventing stores in that area from selling antennas 
that could be used to recieve Home Box Office movies (transmitted in the 2-GHz band). The lawyer for the HBO 
distributor said they also planned to ask the court to force owners of such antennas (which could, of course, be 
used by Amateurs on the 2300-2450 MHz Amateur band) to sign over ownership of the antennas to HBO and 
pay HBO the $20 monthly fee charged to HBO subscribers. Finally, the city of Burbank, Illinois, passed an ordi- 
nance this spring that not only severely restricts the use of Amateur and CB antennas (and places a one-year 
moratorium on their construction) but also makes it a crime to cause any type of radio interference! 

In the case of Burbank, a suburban Chicago community of about 40,000, the operation of any transmitter that 
interferes with any TV, "musical instrument, phonograph or other machine or device designed for the produc- 
tion or reproduction of sound" is now a criminal offense. The penalty is a fine of $25 to $1000 for each violation 
or each day the violation continues, and those violating the ordinance are also subject to arrest. The same sanc- 
tions apply to violators of the new antenna restrictions; though existing structures may (with some limitations) 
be grandfathered, any Burbank Amateur or CB operator who puts up an antenna during the next year may well 
find himself arrested and fined! 

The Burbank ordinance is perhaps the most direct challenge to Amateur Radio operators that has been made 
in many years, and reaction from the Amateurs of Burbank and surrounding communities has been swift and 
strong. Under the leadership of Burbank DXer WASEKA, Burbank Amateurs have pledged over $2,000 toward 
mounting a court challenge to the ordinance, and retained the services of WSWU, a Chicago attorney who's 
been very active in a number of Chicago area antenna controversies. The Wheaton Community Radio Ama- 
teurs, sponsors of the annual Wheaton Hamfest, have contributed $500 to the battle, and a number of other 
area groups and individuals are also supporting the fight. The ARRL has been asked for its support and participa- 
tion in what is shaping up as a lawsuit that could be a crucial landmark confrontation between the rights of indi- 
vidual Amateurs and repressive local regulations. Despite several meetings on the subject and the enthusiastic 
support of a number of Directors, the League still seems uncertain as to just what role it should play. 

A well-mounted court fight is expensive. It's estimated that this one will run at least $10,000, and costs could 
reach $20,000 before it's settled. This is our fight, not just their fight - to challenge this law in court and lose 
because of inadequate financial support would establish a precedent that would be a nationwide disaster for 
Amateur Radio. If Burbank prevails, this ordinance could be the model for similar restrictions across the 
country! 

On a happier note, a little forewarning and preparation can often forestall an expensive Burbank-type con- 
frontation. In the case of the Chicago antenna ordinance, a few words to key aldermen by WSWU and other 
concerned Amateurs while the ordinance was still being drafted resulted in language that requires only a build- 
ing permit for towers used by stations licensed under Part 97 of the FCC rules. The first Amateur Radio installa- 
tion under Chicago's new regulations was a 70-foot Hy-Gain crank-up, installed June 7 by WA9IVU with the 
City of Chicago's full approval. 

Remember, Burbank's fight is your fight. Send your contribution to the Burbank Tower Fund, Roger 
Borowski, WASEKA, Chairman, 6107 West 80th Place, Burbank, Illinois 60459. 

Joe Schroeder, W9JUV 
associate editor 
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MFJ RF NOISE BRIDGE 
I Lets you adjust your antenna quickly for maxi- 

mum performance. Measure resonant frequency, 
1 radiation resistance and reactance. ~xclusive range 

I extender and expanded capacitance range gives 
vou much extended measuring range. 

I - 
- - 

F 
Exclusive range extender Expanded 

6' capacitance range Series Bridge 

This MFJ-202 RF Noise Bridge lets you quickly 
adjust your slngle or multlband dlpole, inverted 
Vee, beam, vertical, moblle whlp or random 
system for maximum performance. 

Tens resonant frequency and whether to shorten 
or lengthen your antenna for minimum SWR over 
any portlon of a band. 

MFJ's exclusive range extender, expanded ca. 
pacitance range ( f 150 pi) gives unparalleled im. 
pedance measurements. 1 to 100 MHz. Simple to 
use. Comprehensive computer proven manual. 

Works with any receiver or transceiver. SO-239 
connectors. 2 x 3 x 4 Inches. 9 volt battery. 

Other uses: tune transmatch; adjust tuned cir- 
cuits, measure inductance. RF impedance of ampli. 
fiers, baluns, transformers; electrical length, velo- 
city factor, impedance of coax; synthesize RF Im. 

Order from MFJ and try i t  - no obligatlon. If 
not delighted, return 11 wlthln 30 days for a refund 
(less shlpp~ng). Thls brldge IS uncond~tionally 
guaranteed for one y m .  

To order, simply call us toll h e  800-647-1800 
and charge it on your VISA or Mastercharge or 
mail us a check or money order for $59.95 plus 
$4.00 for shippinq and handling lor MFJ.202. 

Put this MFJ Noise Bridge to work improving 
vour antenna. Order from MFJ or see dealer. 

Call 601 323 SAti9 for 1f.c h111l:al ~nl i~rrn,~l~i l ! i  01 

derlrepa~r status Also call 601 323 5869  outside 
continental USA and In M~ss~ss~oo~ .  -~ ~- r r  

MFJ ENTERPRISES, 
INCORPORATED 

p a n c e s  with transmatch and dummy load. Box  494. Miss iss ipp i  State. M S  39762 

( NEW MFJ-102 SOLID STATE 

24 HOUR DIGITAL CLOCK 
Switchable to 24 hour GMT or 12 hour format. ID timer. 
Seconds readout. Bright BLUE .6" digits. Alarm, snooze, 
lock functions. Power out, alarm on indicators. Assembled. 

Switch to 24 hour GMT 
c. - 

.%m--- 
or 12 hour format! 

ID timer. Seconds readout. 
Bright BLUE .6 inch digits. 

F3295 
Now you can switch to either 24 hour GMT 

time or 12 hour format! Double usefulness. 
Switchable "Seconds" readout for accuracy. 
ID timer. Alerts every 9 mlnutes after you tap 

the button. Also use as snooze alarm. 
"Observed" timer. Just start clock from zero 

and note end time of event up to 24 hours. 
Alarm. For skeds reminder or wake-up use. 

Sloping front lor I:;rsy vlewinu 6x2~3" .  
Order from MFJ and try it - no obligatlon. If 

not delighted, return 11 w~thin 30 days for refund 
(less sh~pping). One year llmited warranty by MFJ. 

Order today. Call toll lree 800-647-1 800. Charge 
VISA. MC or mail check, money order for $32.95 
plus $4.00 shipplnglhandling for MFJ.102. 

Put this new improved MFJ digital clock to 

I Synchranizabk w ~ t h  WWV. work in ybur shack. Order today. 
FastISlow set buttons for easy settlng. 

Lock lunction prevents missetting. continental USA and ~n MISSISSIPPI. 
Operates on 110 VAC. 60 Hz (50 Hz with 

simple modification). UL approved. MFJ ENTERPRISES, 
Handsome styling with rugged black plastic INCORPORATED 

w e  wlth brushed aluminum top and front. Box 494, Miss iss ipp i  State. MS 39762 

MFJ 
SHORMlAYE 1 
ACCESSORIES I 

I 
NEW Indoor Tuned Active 1 
Antenna. Rivals, can even 
exceed reception of out- 
side long wire. ! 
Rivals long 

wires 

MFJ-ioO NEW INDOOR ACTIVE ANTENNA 
sits on your desk ready lo llsten to the wc~rld. 
Rivals, can olten exceed. reception of outslde - 
long* Unlque Tuned Active Antenna mlnl - 
mlzes lntermod. orovldes RF selectlv~tv. re. 
duces nolse outside tuned band. Also use as 
preselector for external antenna. Covers 300 
KHz to 30 MHz in flve bands. Adiustable tele. 
scoplng antenna. Controls. Tune,  and Selector, 
Galn. On.0fflBypass. LED. FET, bipolar circuitry. 
Phono jack for external ant. 6 x 2 ~ 6  inches. 
9-12 VDC or 9 V battery for portable use. 
110 VAC with ootlonal AC adaoter. $9.95. 

MFJ-1040 RECEIVER PRESELECTOR. Improves 
weak signal reception, rejects out obband sig. 
nals. reduces Image response. 1.8 to 54 MHz. 
Up to 20 db garn. Low nolse MOSFET. Galn 
control. Bandswltch. Can use 2 ant., 2 rcvrs. 
0N.OFFIBypass. 20 db attenuator. LED. Coax, 
phono jacks. 8 x 2 ~ 6  in. Also lor XCVRS to 350 
watts input. Auto bypass. Delay control. PTT 
jack. MFJ-1045, $69.95. Same as MFJ.1040, 
less attenuator, xcvr auto bypass, delay control, 
PTT. Use 1 ant.. 1 rcvr. 5 x 2 ~ 6  in. 9V bat. Botb 
requires 9-1 8 VDC or 11 0 VAC with optional 

AC adapter, $9.95 

$ 8 9 9 5  .4,&.s z= [ - -  y* * ;*;.:.;.;: .... :-, . 
MOBILE SWL CONVERTERS lo hear the short. 

wave world while you drlve. MFJ.304 ($69.95) 
covers 19. 25, 31, 49 meter bands. MFJ-308 
($89.95) adds 13, 16, 41, 60 meters. Two 
duabgate MOSFETS give excellent sensitivlty. 
selectivity wlth car receiver. Push button band 
selector. Tune w ~ t h  car radio. Plugs between 
antenna and radio. 12 VDC. 304 is 5'/4xI1/4x4". 
308 is 6'14x1 '14x5". Free catalog. 

MFJ-10. 3 loot coax wlth connectors, $4.95. 

Order from MFJ and try it. I1 not delighted. 
return wlthln 30 days for refund (less shipping). 

One year unconditional guarantee. 
Order youn today. Call toll free 800-647-1800. 

Charge VISA. MC Or mall check, money order. 
Add $4.00 each lor shlppinq and handling. 

Call 601 323 5069 for te~hnrcal ~nlorm,rllon, or 
derlrepa~r status Also cdll 601 323 5869 out 
slde conbnental USA and In M~ss~ss~pp~  

MFJ ENTERPRISES, 
INCORPORATED - - 

Box 494, ~ G s i s s i ~ ~ i  State, M S  39762& 
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not for beginners 
Dear HR: 

I have just ordered a Datong FL-2 
because of the fine paper by Dr. Tong 
in the November, 1981, issue of ham 
radio. I would like to encourage this 
type of presentation by designers of 
commercially available Amateur 
equipment. 

I am much less pleased with the 
papers by Jan K .  Moller, KGFM, 
["Understanding Performance of HF 
Receivers," November, 1981, p. 301. 
The title implies that the author is try- 
ing to explain something to the reader 
who is not technically sophisticated. I 
feel he did not present the material on 
IMD at a low enough level. I have read 
his paper several times but still do not 
understand IMD intercept, etc. 

I'm aware that many of the papers 
in your journal are not addressed to 
beginners, but titles that start off with 
"Understanding . . ." should impart 
that understanding. 

I guess I am frustrated because I 
read the paper eagerly, expecting to 
fill a recognized void in my knowl- 
edge, and I was not able to do so. 

Joseph A.  Worrall, M.D. ,  KL7HT 
Fairbanks, Alaska 

In the article about receiver per- 
formance data, the plan was to pro- 
vide a brief explanation of the com- 
mon technical terms found in an HF 
receiver's data sheet. 1 also wanted to 
show how this data can be inter- 

preted in appraising the capabilities of 
the various sets on the market. The 
very complex combination of r f  pre- 
amplifier performance and first stage 
characteristics - which together de- 
termine the receiver's behavior with 
regard to unwanted signals - was 
outside the scope of the article. 

A majority of hams live in or near 
population centers, with their accu- 
mulation of commercial transmitters 
(mobile as well as fixed), broadcast, 
TV, police, paging, truck dispatch, 
and so forth. The possibility of sta- 
tions outside the Amateur service 
generating harmonics or beatnotes 
that fall in an Amateur band is great. 
Fairbanks is probably better than 
most cities, but try to tune across the 
80-meter band and see if you cannot 
find a few strange signals that are 
caused by non-ham signals beating 
against each other. This is what has 
generated the interest in the term 
"inter-modulation distortion," or IMD 
for short. Naturally, two ham signals 
off the frequency to which you are 
tuned can cause the same beatnote if 
their frequency relationship is right 
(see the article for the formula). 1 am 
not entirely happy with the word dis- 
tortion in this connection; to distort, 
to me, means to change unfavorably 
- but that happens to be the official 
term. 

The reason we exemplify the third- 
order IMD is that this one is the most 
troublesome in actual receivers. 
Higher harmonics resulting in fre- 
quencies nearby the desired one are 
usually very much smaller in ampli- 
tude, partly because the front-end frf 
stage) selectivity of the receiver 
keeps them down. 

The whole problem lies in the fact 
that there is no such thing as a per- 
fect first mixer. The diode bridges 
used today are much better than the 
old tube mixers which, in the early 
days, commonly had two stages of 
tuned rf in front of them for protec- 
tion. The trouble is nonlinearity, of 
course, which will cause the mixing 
of any incoming signals. The data in 
the article, which incidentally is based 

upon the Kenwood TS-830S, points 
up the quality of this set by the fact 
that the off-frequency signals will 
have to be about 50 dB over S9 each 
to generate an audible beatnote on 
the frequency to which you are listen- 
ing (tuned). 

The intercept point expression is 
harder to fathom, to be sure, and is 
strictly a theoretical definition. 1 men- 
tioned it simply because it is begin- 
ning to appear in reviews o f  new 
equipment. The idea is that the slow- 
er the ratio of build-up of intermod 
beatnotes for increasing r f  input 
levels, the higher the intercept point 
value in dBm. Once the point has 
been established, you can calculate 
the receiver's behavior for the signal 
levels that are typical for on-the-air 
operation. 

1 hope the above comments have 
been of help to you in understanding 
my article. 

Jan K. Moller, K6FM 
Simi Valley, California 

2-meters outlawed? 
Dear HR:  

Two-meter Amateur Radio out- 
lawed? The essay on page 10 of the 
March, 1982, issue is ominous 
enough, but it just touches the tip of 
the issues raised by the question of 
interference by Amateur stations to 
cable television systems. 

One notable fact is that while vir- 
tually any Amateur station in the 2- 
meter band can cause interference, 
only one CATV channel is affected 
(Midband Channel E). This one chan- 
nel covers the entire 2-meter band 
(144-149.7 MHz). It would indeed be 
unfortunate if the entire 2-meter com- 
munity were forced to vacate in order 
to preserve a single CATV channel. 

Another point is even more omi- 
nous: the problem is not confined to 
the 2-meter band. Cable channels K 
and XX fall in the Amateur 220 and 
440-MHz bands. If a precedent is es- 
tablished resolving 2-meter interfer- 
ence to CATV, is it not just a matter of 

(Continued on page 63) 

8 August 1982 



Fmq. Rmqe UHF470 - 889MH1 
h e n n a  lnpll 75 ohms 

C M  14-83 OW Chand 3 

3 TP7-SW P C B P o t a m h n n .  1-20K. I-1K. d 
5-IOK ohms. 7-pcn . . . . . . . . . . . . .6.% 

4 FR35-SW R a ~ n w  KII. U Wan. 5% C a r h  flh. 32 -~KSS.  . . 4.16 
5 PTl-SW Powrt T~anrlonna. PRI-IIlVAC. SEC-24VAC. 

push of a bunon. 

12 ICS-SW I C Sockms. Tin day. 8-pn 5 - p ~ n  
nd 14-pn 2 - p " ~  . . 

8.rnbi.s fmm pm.1 was designed wim th. Chck ma qusl#lv of Bambl ngslnat that of 8arnbi.s SpacHic.tbnS: 

u.sr m mind. Computer sryled conalructoon. much hsghsr priced compatlt,on All solid 'nl'4i'/r'1''~''' l'''~'*danCe 

wfth soh-much keyhoard ( m o d  lor  ovor 10 slats elcrrronoc swvlch#!?g prov4dr.s low alten. : ~~~~ '"'' 
mtlllon operat#ons). ensnged ~n mnlrtx form ustoon (3dBJ. wode frequency rPslx>,noe 140- inpar! Return Loar 

1 I7VAC a0 n, 7W 

.5 GHz 38%" LENGTH 
23 dB AVERAGE GAIN 

DIE CAST WATERPROOF HOUSING WITH FOR CABLE TV 
4%" x 2%" AREA FOR ELECTRONICS 
COMMERCIAL GRADE INTRODUCING OUR 
INCLUDES MOUNTING HARDWARE 

MAE-1 32 Element YAGI Antenna 

VHWHF MOEBAllD 

2 2CB1-PWO Pnntd CnrM Boald. PrsdnAd 
MODEL ALL-1 3 3TP l l -PW PCB P o m t i m t n r  C2OK. 1- 51. 2-101. 2-51, 

50 MHz- 900 MHz 1.1K. a d  1-50k. (11 pccea) 
4 4FR.31-PWO Rao lw  Kn. 'AW. 5% 29-pcr. I6 W 2-pes . 4 95 
5 5PTl-PWO P w r  Tcmhnnn. PRI- I I IVAC. SC-24VAC 

A Revolutionary New 
One Stage HYBRID 

IC Broadband Arnplifi 

11 1115-PWO CmI I n .  1Bmhs 3-pcr. 22gh l  1 - p m  (prmoud 
ndunm) a d  2 737.12 F m a  Twod c o a  

Our New SrVA 14.5 dB 6AIN, wth 6 h X28 W.U 

14 ELEMENT CORNER REFLECTOR control cmw 13 13SR-PWi tnclmum v i t h  PM S p l k m  md Pm-&d!d 
Excellent ~n brointaon and no loss B r b a r l  fDI m m n g  PCB a d  AN Tens . . 14 95 

Nuts b Bolts). Hookup Wm. S o h .  An! Tans 
OKIT Am Svitch, Fur. Fwholdn. dc , 9 95 

m-3 v#girnmW 
1 4 5 a . 7 s m n . C k n ~ .  . . S l l J l  

S N A 4  Y q A m n r  
14 5 & 4 . 7 5 d m . C h n U 5 2  . . . $16.16 

11 .5a .75mn .chn42 -54 . .  . . S B . I  

More Details? CHECK - OFF Page 92 August 1982 9 



THE HOUSE VERSION OF K7UGA'S COMlW?IICATIONS ACT REWRITE, HR.5008, unanimously passed 
the House Committee on Energy and Commerce June 3 without any restrictions on commer- 
cial involvement in Amateur exam preparation. The provisions permitting the FCC to reg- 
ulate RFI susceptibility also remained intact, despite vehement opposition from the 
Electronic Industries Association. Though the bill is already extremely favorable to 
Amateur Radio with its provisions for Amateur participation in monitoring and exams, it's 
also hoped that additional benefits can be obtained by having language strengthening the 
case for federal preemption added to the accompanying committee report. 

In Late June HR.5008 Had Still Not reached the House floor, but when it does quick 
passage seems certain. After that the differences between the House version and S.929 
still nust be reconciled, but it may reach the President for signature by the end of July. 

A Pennsylvania Preemption Bill, which would remove most Amateur antennas in that state 
from local control, has been stalled in committee since early June. Pennsylvania Amateurs 
are urged to check with their representatives to help get it moving again. 

A NO-CODE AMATEUR LICENSE STILL LOOMS large at the FCC, with the topic scheduled for 
discussion at the Commission's July 1 aeenda meet in^. Personal Radio Bureau Chief Jim 
McKinney touched on the subject at- the annual  onventi on vent ion Amateur Radio luncheon in 
Washington mid-June, pointing out to the 180 or so attending that a no-code license may 
well be what's needed to attract todav's com~uter-oriented vounzsters to Amateur Radio. , " 

Four Alternatives Are Considered ~lkely in any Commission proposal on no-code . One, 
an entry level "Communicator" license, was previously rejected by Amateurs when restruc- 
turing, Docket 20282, was under consideration. Another, a very high-level "Experimenter" 
class license, has not proven popular in Canada where it was introduced to encourage the 
development of packet radio. A third alternative that's likely to be received favorably 
by the Commission, since it would have little impact on the FCC's limited resources, would 
be to simply eliminate the code requirement for the Technician license and let it become 
the no-code license. The fourth alternative would be to reject no-code entirely. 

It's Certain That No-Code Is Going to be proposed to the Amateur community again, if 
not already by the time this sees print almost certainly by the end of 1982. 

6 AND 10-METER REPEATER ERP LEVELS have now been changed to agree with those on 
2 meters, by an FCC Report and Order on PR Docket 81-697 released June 22. The new 
effective radio power limits vary from 100 watts for antennas over 1000 feet above aver- 
age terrain to 800 watts for those under 50 feet, and became effective June 29. 

PROPOSED PHONE BAND EXPANSION ON 20 METERS and the other HF Amateur bands is still 
open for comments with the due date now extended to August 16. In addition to proposing 
opening 20 meter phone down to 14150 and shuffling operator class privileges on that band, 
the FCC is also soliciting comments as to possible changes in the other HF phone bands. 
The editorial in May QST has a discussion of some of the issues involved. 

An Original And ~ i v e ~ o ~ i e s  of Comments on PR Docket 82-83 must be at the Commission 
by August 16. Reply Comments are due September 16. 

20 kHz 2-METER CHANNEL SPACING has now been adopted by Amateurs in Wyoming and Utah, 
bringing them into agreement with the Pacific Northwest and western Canada. Arizona and 
Nevada are also reported to be considering a similar change, which would leave California 
the only state west of the Rockies to retain 30/15-kHz spacing on 2 meters. 

ARRL VHF CONTEST RULES WILL probably remain the same for September as they were in June, 
des~ite some discusssion thaterid sauares would replace sections for the next run. An 
ad hoc committee has been work& on'the change, but will probably not be finished in 
time to implement any alterations before the September fray. 

220 MHz CW/SSB Enthusiasm is growing rapidly, if June contest activity was any indi- 
cation. WlFC on Pack Monadnock boosted their best previous 220 multiplier by 11 to 28 
sections, three on E-M-E, and W2FZ logged 24 sections compared to a previous high of 22. 
Some of the increase was due to an excellent aurora opening, of course, and some to rules 
changes permitting single band entries. 

E E  FORMER WBBJAC HAS BEEN CONVICTED by a U.S. District judge on two of three feiony 
counts of broadcasting obscene, indecent and profane language plus four counts of oper- 
ating a transmitter without a license. His license had been revoked by the FCC a year 
ago for jamming activities; his subsequent operation resulted in his arrest April 30 by 
U.S. marshals and FCC officials. Sentencing was set for the end of June, with a prison 
term and heavy fine considered likely. 

THREE INTERNATIONALLY KNOWN AMATEURS BECAME SILENT KEYS in June: W2PV, W3KT, and HSlWR. 
~imTawson, WZPV, was an antenna expert whose fine ham radio articles made him as well 
known as did his outstanding contest station's s i g n c  Atlantic Division ARRL Director 
Jesse Bieberman, W3KT, served Amateur Radio as both an ARRL director and Third District 
QSL manager, and was himself a top DXer. Gen. Kamchai Chotikul. HSlWR, was one of Thai- 
land's most active Amateurs and, as president of the Radio Society of Thailand, one of 
the strongest pro-Amateur Radio voices in both his own country and all of Southeast Asia. 
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YH-55 LoJ  headphones ........................ 15.00 
YH-77 Llghtwe~ght headset ..................... 15.00 

...... YD-148 Hl/lo.Z goose.neck m~crophone 32.00 
YD-844A Hd1o.Z desk m~crophone ............ 32.00 

................ YD-846 H1.Z hand mtcrophone 17.00 
YE-1 1 600 ohm hand mtcrophone ............. 17.00 
FFSOldx Low pass f~lter ........................ 34.00 

......... QTR-240 Deluxe 24 hour world clock 49.00 

... FT-ONE 9 band x t v r  . f P  I D 1  w o i M  2995 00 
XF8-9KC 600 Hz CW f t l ter""""""""" '  50'00 
XF8.9KCN 300 Hz CW fllter ................. 50.00 
XF8.9KA 6 KHz AM f~lter .................... 50.00 
XF1O, 7KC Hz 3rd IF filter .....,........ 45, 00 
RAM Un~ t  Memory back-up board .......... 20.00 
KY-ONE Curt~s 8044 keyer unit ............. 45.00 
DC Cable 13 5vdc cable ,, ...............,,, 15, 00 
FM-ONE FM un~t  ............................... TBA 

.................... Y"-34 Oesk microphone 31.00 
YM-35 Scan nolse canx mlc ................ 20.00 
~ ~ - 3 6  Noise canx mobile mlc ..,....,...... 20.00 

YM-48 Tone encodlng mlc .................. 69.00 
....... FT-627RA 6m FM xcvr w/4 memortes 399.00 

... FT-127RA 220 FM synth xcvr w/autoscan 479.00 
.............. FT-127 220 FM 12 ch xtal xcvr 299.00 
............. FT-230R 25w 2m FM transcetver 359.00 

.......................... F P-4 4A power supply 50.00 
................ FP-12 12A power supply/spkr 135.00 

......................... FSP-1 Remote speaker 21.00 

.. 
FT.lO1ZDA MK.111 9 I,, d d l ~  Xcvr  , , , , , , ,  . .  925.00 

FV.lOIDM synth,  srannlna VFO ,,,.,,,,,, 359, 00 
.......................... AM-101Z AM board 27.00 
.......................... FM-101Z fM board 56.00 

DC-lO1zD DC converter'."'."""' .. '."" 60'00 
FA-9 Fan ..................................... 22.00 

.................... YE-7A Hand m~crophone 17.00 
...................... YM-2 1 No~se canx mlc 20.00 

............ FT-IO~ZD series serv~ce manual 25.00 
FT-102 ~ l g h  Performance HF transceiver ....... TEA 

..................... MU-7700 Memory un~t 149.00 
FRT-7700 Antenna Tuner ................... 59.00 
FRY-7700A 118-150 MHz VHF conv ...... 149.00 

....... FRT-7700F 118.130. 150-170 MHz 149.00 
........... FRA-7700 Indoor actwe antenna 59.00 

YM-37 Mob~le m~crophone .................. 10.00 
YM-38 Scan desk mtcrophone .............. 39.00 
SP-901P Speaker/patch .................... 76.00 
FC-902 9.band antenna tuner ............. 199.00 
YR-901 CWIRTTY decoder ................. 730.00 

CL-901 60 ma . Loop ...................... 30.00 
YK-901 ASCII Keyboard .................... 175.00 

FT-902DM 9-band dlgltal Xcvr .............. 1535.00 
FT-901 serles servtce manual ............... 25.00 

.... FT-707 8-band . 3.5-30 Mhz dlg~tal Xcvr 810.00 
I FP-707 Power supply ...................... 162.00 
, FV-707DM Dlg VFO w/12 memorles ...... 279.00 

...... I FC-707 8-band antenna tuner . 150w 129.00 
: FTY-707 Transverter w/no module ........ 129.00 

2m module only .......................... 154.00 
6m module only .......................... 110.00 

1 70 cm module only ....................... 255.00 
FRB-707 Relay box .......................... 39.00 
MMB-2 Mobcle mounttng bracket ........... 20.00 
MR-7 Mountlng rack ......................... 20.00 der ................. 7 
XF8.9HC 600 Hz CW f~lter .................. 45.00 ..................... 
XF8.9HCM 450 Hz CW l~lter ................ 50.00 .................... 1 
XF8.9HCN 350 Hz CW ftlter ................. 50.00 

.................... YM-34 Desk microphone 31.00 
YM-35 Scan noise canx mlc ................ 20.00 

.............. YM- 36 Noise canx mob'le mlc 20.00 
YM-37 Mob~le m~crophone .................. 10.00 
YM-38 Scan desk mtcrophone .............. 39.00 

Mi\( . Arcrctories: 
YP-1502 Dumm)rload/wanmeter ............. 135.00 
YS-200 1.8-150 MHz wattmeter/SWR ......... 79.00 
YS-2000 1.8.60 MHz PEP watt/SWR .......... 95.00 

FF-5 500 KHz VLF low pass f~lter ........... 20.00 
............... DC-7700 DC k ~ t  for FRG-7700 8.00 

FRG-7 0 5 29.9 MHz Shortwave receiver ..... 319.00 

VHF/LIHF Hand-hrld\: 
FT-208R ,312 .5~  2m FM HT/TTP/chgr/batt 359.00 

FL-2010 2m low ampl~f~er .................. 99.00 
TA-2 1 9  telescoping antenna ............... 9.40 

FT-708R . 2 / lw 440 FM HT/TTP/chgr/batt 359.00 
FL-7010 440 low ampl~f~er ................ 149.00 

Arrc~\\c~rie\ lor f T-20RR/f T-708R 
...................... NC-7 15.hr desk charg~r 59.00 

......... NC-8 15.hr/4.hr desk charger/AC ps 99.00 
................... LCC-8 Leather Ldrrylng case 35.00 

.... FBA-2 Batt sleeve for FNB-2 In NC.7/NC.8 6.25 
FBA-3 Sleeve . FT-208R/708R In NC-1A/3A .. 12.00 

............... FNB-2 Extra n~cad battery pack 29.00 

............... NC-9B Extra 15.hr wall charger 10.00 
.................. YM-24A Speaker m~crophone 39.00 

........................... PA-3 Mob~le adaptor 39.00 
.............. MMB-10 Mob~le mount 208/708 15.00 

....................... TA-2 Telescopcng antenna 9.40 
. ................... SSY-32 Syn CTCSS encoder 33.00 

.......... TS-32 Syn CTCSS encoder/decoder 75.00 
............ MMB-10 Mobtle bkt for HT & PA.3 15.00 

................. Y M-24A Speaker/mrcrophone 39.00 
\ I / I  Rcpcatcr 

.................. FTR-2410 2m/10w repeater .99 5.00 
VIiF Portables: 
FT-690R 6m FMISSB port Xcvr ............. .379.00 

.......... FT-290R 2m FM/SSB portable Xcvr 399.00 
FL-2010 2m low ampllf~er ..,............... 99.00 

..... FP-BOA 4.5A ps lor FT.290R/FL.2010 95.00 
.............. 4CC-90 Leather carrylng case 39.00 

......................... NC-I I B  Wall charger 9.35 
......... MMB- 11 Mob~le mounttng bracket 39.00 

...... NlCd 2 amp-hr nlcad C cell (8 req) ea 5.95 
................ YM-49 Speaker m~crophone 39.00 
............... YM-50 TTP/scan mtcrophone 69.00 

HOURS: Mon . thru Fri . 9-5:30; Sat . 9-: 
E-X-P-A-N-0-E-0 WATS HOURS 

Milwaukee WATS lrne answered u n l ~ l  8 pm Mon thru Thurs 
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Of two versions of the auto-dialer built by the author, 
the one on the left was housed in a plastic case and the 
other in a standard LMB metal box. Both units are used 
in the author's cars. but only the one on the right has 
provisions for using the car battery as a supply. The ad- 
ditional connectors are for using the auto-dialer with 
other rigs. 

a portable TouchtoneTM 
auto-dialer 

'Compact design using 
standard CMOS devices 

is featured in this 
accessory for 

mobile operation 

Repeater autopatch facilities are an exciting and 
important aspect of Amateur Radio. But for the 
mobile operator, dialing while driving, particularly at 
night, is both dangerous and inconvenient. Commer- 
cia1 dialers for Amateur use do exist, but they haven't 
become very popular. Perhaps they are too difficult 
to use or program, have high current demands for 
memory retention, or lack versatility. 

The do-it-yourself autopatch dialer described here 
doesn't have these problems. It's portable and com- 
pact, uses standard C M O S  parts, and has very low 
battery drain. It's a snap to program, and doubles as 
a full-feature manual encoder as well. 

description 
Using C M O S  memory, the dialer can store sixteen, 

sixteen-digit telephone numbers. Its keypad incor- 
porates all sixteen TouchtoneTM* digits. Battery drain 
in standby, including memory retention, is 2 micro- 
amps. A standard 9-volt transistor battery can power 
the unit from nine months to a year, depending on 

By Alan Lefkow, K2MWU, 17 Jacobs Road, 
Thiells, New York 10984 
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use. Three switch-selected dialing speeds are pro- 
vided: 55 milliseconds per digit for state-of-the-art 
patches, 250 milliseconds per digit for slower 
patches, and 1 second per digit for those machines 
that use tone-to-rotary-pulse converters. To ensure 
full capture of the repeater, dialing tones are output 
300 milliseconds after the dialer keys the transmitter 
PTT line. 

Programming is easy: the desired telephone num- 
ber is simply dialed in. Pauses can be inserted, and 
with a simple addition to the circuit, a carrier-drop 
can be programmed in the middle of a dialing se- 
quence for those patches that require it. The dialer 
can also be used manually as a full function Touch- 
toneTM pad, including automatic PTT and a 1-second 
hang-on time after each digit. A side-tone amplifier 
and speaker are included for monitoring the tones. 

S T I R T  

T s.2 I-'? 

circuit 

T o  

r 

The heart of the circuit is the Harris Semicon- 
ductor HM3-6562-9 CMOS memory. (Refer to the 
block diagram and schematic, figs. 1 and 2). This l k  
RAM is configured as 256 x 4 and comes in a compact 
sixteen-pin package. Its common inputloutput lines 
are another asset. The chip comes in several ver- 
sions. The -9, industrial version, is used here instead 
of the slightly cheaper -5, commercial version, for 
two reasons. First, standby current drain is an order 

= . P T T  

U Z F .  02 @ .+ ,*r.c. 

The auto-dialer in this plastic case uses an earlier ver- 
sion PC board that is a hair narrower than the board 
shown in fig. 3. The battery fits right on top of the ICs. 
Note the 1-inch speaker in the upper right corner of the 
cover. 

b b 

1 t 

S P I R  

rONE 
OUT 

fig. 1. Block diagram of the portable auto-dialer. Circuit features CMOS memory which can store sixteen 16-digit tele- 
phone numbers and provides three switch-selected dialing speeds. 

.- 

*Touchtone is a registered trademark of the American Telephone and 
Telegraph Company. 
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of magnitude less for the -9, typically 1 microamp per 
chip. Second, although the chip is specified for a 
maximum allowable voltage of 8.0 volts, the -9 ver- 
sion is tested by the manufacturer to withstand 10.0 
volts. That lets us use a standard 9-volt transistor 
battery to power the unit. 

Two memory chips, U8 and U9, are used - one 
for the column and one for the row inputs of the 
Mostek TouchtoneTM generator chip, U7. U7 has 
built-in pull-down resistors on both row and column 
inputs and can be directly interfaced to U8 and U9. 
This simplifies the dialer's design. U10 is a popular 
audio amp designed for battery operation. With a 
miniature speaker, it provides audible feedback of 
tone output. R19 acts as a volume control, and 
C13lR23 form a parasitic suppressor during negative 

voltage swings. Both U7 and U10 are switched on by 
Q2 only during dialing or manual operation to keep 
standby current drain to a minimum. 

programming 
To program, U8 and U9 are switched to the write 

mode with run/program switch S1. U5b senses key- 
board and pushbutton closures and triggers a 30- 
millisecond delay pulse formed by one half of U6. 
That delay covers contact bounce of the keyboard or 
pushbuttons. The falling edge of that pulse triggers a 
10-microsecond write pulse, formed by R3, C16, and 
U2b, and is applied to the chip-enable (CE) lines of 
U8 and U9. (Holding the readlwrite, RIW, line low 
and pulsing the CE line has the same effect as the 
more familiar sequence of holding the CE line low 

r------------------- 1 

Except as  ,nd,cstsd, dac~mal 
values 01 C ~ P ~ C I I ~ I I C ~  are ~n mtoo- 
Inndr l,,FI, others are m plsolat- 
adr (pF), re1111ances are tn ohms. 
k = 7.WO M = 1.WD.WD 

fig. 2. Auto-dialer schematic diagram. The design is simplified by taking advantage of direct interface capability between 
U7, the Mostek TouchtoneTM generator chip, and the two memory chips, U8 and U9. 
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and pulsing the RIW line.) In turn, the falling edge of 
the write pulse is delayed an additional 100 micro- 
seconds by R17, C8, and U2d, and is used to incre- 
ment binary counter U4 at the end of the write cycle. 

During the write cycle, the respective key or but- 
ton closure enters a logical one into the appropriate 
memory locations, and a logical zero elsewhere. A 
network consisting of CR3, R8, and C15 prevents 
any contact bounce caused by releasing a key or 
pushbutton from retriggering another write cycle. As 
U4 is incremented, its four output lines address each 
succeeding location in memory, for a total of sixteen 
digits. The other four memory address lines are 
selected by binary-coded switch S6, which deter- 
mines which of sixteen possible telephone numbers 
is'being programmed or dialed. 

U7 does not produce any tones if only column in- 
puts are actuated. The dialer uses that feature to pro- 
duce a blank, for pauses, and an end-of-sequence 
code to stop dialing at the end of a number. The 
blank is programmed by S3, which is simply a 
column-1 input. END is programmed by 54, which 
keys both columns 1 and 4. (Two column inputs are 
necessary to distinguish END from normal key 
closures. 

dialing 
The automatic dialing sequence is started by 

pushbutton switch S2. R1, C1, and U2a add a 300- 
millisecond delay before setting an RS latch formed 
by Ula and b, which starts the dialing. However, the 
PTT line is brought up as soon as S2 is depressed, 
and U7 and U10 are turned on through 02. The RS 
latch holds Q1 and Q2 on after the delay has passed, 
and starts the square wave oscillator, formed by U lc  
and d. The first half of each cycle turns on U8 and 
U9, whose outputs actuate the appropriate row and 
column inputs of U7. The second half of the square 
wave provides the inter-digit time and increments 
counter U4 for the next digit. This sequence con- 
tinues for sixteen digits or until an END is en- 
countered. At an END, U3 resets the RS latch and 
U4, and stops the oscillator. 

When the oscillator stops, however, it increments 
counter U4 one more count. To restore the counter 
to zero (say, for programming) or to abort a dialing 
sequence, S5 is provided as a reset key. Start switch 
S2 is also wired to reset U4 and the RS latch, and 
that eliminates the need to manually reset before 
dialing. 

For manual dialing, you need only depress the key- 
board keys. Releasing each key triggers a l-second 
PTT hang-on timer using the remaining half of U6. A 
delay network consisting of CR2, R4, C3, and U2c 
prevents U6 from adding any hang-on time during an 
automatic dialing sequence. 

This version of the auto-dialer was built using point-to- 
point wiring. A ribbon cable and connector connects 
the two halves of the case together to facilitate servic- 
ing. A 4%-volt backup battery can be seen in the cover. 

construction 
Using the pattern shown (fig. 3) a PC board can be 

made, and the dialer built in a compact package. 
Several jumpers are shown on the component- 
placement diagram, a normal consequence of using 
a one-sided board with ten ICs. Parts layout is not 
critical, so point-to-point wiring can also be used. 
I've used both approaches with equal success. 
Sockets should be used for all ICs except U10, and 
normal precautions should be observed when hand- 
ling CMOS chips. (I found U8 and U9 to be more 
susceptible to accidental damage than the other 
CMOS chips.) C12 should be mounted on the foil 
side, as well as most of the longer jumpers. Wire- 
wrap wire is particularly useful for jumpers - the in- 
sulation does not melt or recede during soldering. 
Note the land clusters for rows 1 to 4 and columns 1 
to 4. These tie points are for connecting the key- 
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board and pushbuttons, as well as the column and 
row jumpers to U8 and U9 respectively. 

Generally, parts values are not overly critical. 
Forgiving Schmitt-triggered buffers are used for 
pulse shaping, and RC combinations have been 
chosen to accommodate variations in parts values. 
The 'only components that will need adjustment and 
selection are R6, R10-R12, and R22. R22 affects the 
tone output level to your rig. A large value will lower 
the tone level but will not load your rig's tone input 
port. Typical values will be 10k to 100k; 10k will en- 
sure adequate levels for most any rig. 

R10 to R12 determine the dialing speeds, and dial- 
ing speed is directly proportional to these resis- 
tances. But for any given value, the dialing speed can 
v i ry  over a 25 percent range because of chip-to-chip 
variations. Ballpark values for the speeds given 
earlier are 91 k, 390k, and 820k. You can adjust these 
values by trial and error or by using an oscilloscope. 
When making these adjustments, note that the first 
cycle of the square wave oscillator will be longer than 
the rest, a characteristic of this type of oscillator. 
Similarly, the PTT hang-on time is directly propor- 
tional to R6; 330k provided 1 second in my unit. 

81 

fig. 3. Foil side of the auto-dialer PC board, A, and component placement. B. 
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Dipped tantalum capacitors are used throughout 
the circuit because of their small size. To save space, 
a 1-112 or 1 inch speaker should be used for the side- 
tone monitor. The monitor needn't be loud to serve 
its purpose. Miniature pushbutton and slide switches 
also make for a compact unit. Instead of using a 
single-pole, three-position selector switch for S8, 
fig. 4 shows how to use a double-pole three-position 
slide switch instead. Binary switch S6 may be harder 
to find in miniature form. I used an Eeco Series 21 
Stripswitch and fitted it with a short shaft, but a 
thumb-operated Cherry T-50 series switch is almost 
as small and will work just as well. 

Some autopatch facilities require that you drop 
your carrier between accessing the patch and dialing 
a number. A carrier-drop feature can be added with 
the circuit shown in fig. 5. The function is im- 
plemented by using two row inputs simultaneously, 
which, like two column inputs, does not produce any 
tones from U7. A two-input AND gate for U11 can be 
obtained directly or with a combination of gates. S7 
is used to program the carrier drop. Note that this cir- 

B l  standard 9.volt transistor battery 
C1 0.33 pF tantalum 
C2 330 pF disc 
C3,C5 0.02 pF disc 
C4 3.3 pF tantalum 
C6,C7 1.0 pF tantalum 
C8,C9, 

C16,C17 100 pF disc 
C10 2.2 rF tantalum 
C11 10 pF disc 
Cl2,Cl9 0.1 pF disc 
C13 0.05 pF disc 
C14,C18 100 pF elacirolyiic 
C15 0.1 pF tantalum 
CR1 IN4002 or equivalent 
CR2.CR8 1N914 or equivalent 
KYl  2.of-8 TouchtoneTM keypad, with common 
0 1  2N2222A 
0 2  MPS3702 
Q3 MPS3704 
R1,R4 680k 
R2,R16,R17, 

R23-R26 1M 
R3,R13,R15 l00k 
R5,R14 3.3k 
R6, R8 330k 
R7 2.2M 
R9,R20 70M 
RlO.Rl2 91k, 390k. 820k. respectively (see text) 
R18 39k 
R19 10k trimmer pot 
R21 10k ten-turn pot 
1723 10 ohms 
R27 2.2k 
R28 1k 
S1 DPDT miniature slide switch 
S2.S5,S7 miniature momentary pushbutton switches 
S6 sixteen-position binary coded switch (8-4.2.1) 
S8 onepole, three.position switch (can use 

two.pole, threeposition slide switch, see text) 
SPl miniature speaker, 4-8 ohms 
U1 CD4011B CMOS quad two.input NAND gate 
U2 74C14 CMOS hex Schrnitt trigger 
U3 CD4023B CMOS triple threeinput NAND gate 
U4 74C93 CMOS foucbit binary counter 
U5 C04072B CMOS dual four.input OR gate 
06 CD4528B CMOS dual monostable 
U7 MK5086 Mostek CMOS T o ~ c h t o n e ' ~  generator 
U8.09 HM3-6562.9 Harris 256x4 CMOS RAM 
U10 LM396 audio power amp 
U l1  fwo.input AND gate (see text) 
Y1 3.58 MHz color.burst crystal, HCl8U case 

Note: 
Capacitors are either dipped tantalum, disc ceramic, or electrolytic, as noted. 
All resistors 114 watt, 5 percent tolerance. 

TO UI .  
PINS 10, IP TO R 9  

fig. 4. A three-position speed-selector switch for S8can 
be made from a miniature double-pole, three-position 
slide switch. The switch terminals also provide tie 
points for R10, R11, and R12. 

B + 

C R B  

03 

fig. 5. This optional circuit allows you to program a car- 
rier drop for the length of one digit. U11 is a standard 
CMOS AND gate, such as a CD4081B. The AND function 
can also be implemented with standard NAND gates, as 
shown. 0 3  turns off Q1, momentarily cancelling the 
PTT function. 

cuit is not provided for on the PC board. 
A standard 9-volt transistor battery will power the 

dialer, including memory backup, for a long time, 
especially if alkaline batteries are used. An onloff  
switch is not necessary since standby battery drain, 
for other than the memory, is practically zero. (Bat- 
tery drain increases to about 60-80 milliamps for the 
few seconds when tones are generated.) Replacing 
the battery is no problem. Because U8 and U9 will re- 
tain their contents down to 2.0 volts and use so little 
current, C18 can power the memory for ten or more 
minutes while changing batteries. 

For those who desire to power the unit by a car or 
base station supply, fig. 6 shows a suitable circuit 
that includes a backup battery for portable use. The 
backup battery should be at least 4.5 volts, to ade- 
quately power U7, and no more than 7.0 volts, to en- 
sure automatic switch-over when the external supply 
is connected. 
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FAST r 

SCAN 
*$2491 

A modular approach. . . for  your own custom-des~gned ATV 
system. . . . Here's how TXA5.4ATV EXCITERIMODULATOR.S8Qppd 

Tnw warsd and leslsd moOule 8s dsstpnaa lo arere !he 
Motorola MHW 710 module 10 !he PA5 10 watt (,near < amp hecry9 la l  on the !W mH2 reg80n har 
monoc.~ oul 01 IWO melerr lor lalk back The rcdeo 

, modutator IS lull 8 -Hz for computer pca-c? and co4 
or Requtres I 3  8 vdc rep q 70 ma Tuned w!tn .la1 on 
439 25 434 0 or 126 25 mHz Ploutllon lor sync ex 
Pand'nO T w o  frequencies a v a ~ l a b l e  

PAS 10 WATT ATV POWER MODULE $89 ppd 
The PA5 w1II pul  oul  10 walls RMS power on Ihe sync 
11ps when drove0 with 80 mw by Ine TXA5 ercl le l  50 
ohms ,n and oul plus bandwtdth lor Ihe whole band 
wllh good ltnearlly lor color and sound Rpqu~res 13 8 
vdc rqu la lea  ill 3 amps 

FMA5 AUDIO S l J B C A R R l E R  GENERATOR 
M .............. S29 ppd 

PUIS aud80 on w ~ t h  your camera rtaeo j u ~ l  4, brca~t +!;**if& 
Ihe TxA5 Tv does or v M  at 4 2 5 3 or 4 Pul5 moaulalots 0.1 t o  RPOYIICS 1 V .  "1. 1 0 1  a, v e  z 
mlc 1150 lo  600 ohms1 and r 12 to I 8  roc L 25 m.3 
Works wvlh any rmtr wolh 5 mHz rsaeo b8narr~ath 

N C - 2  ATV DOWNCONVERTER.. . . $55 ppd 
Slrlpllnc MRFWI I 1  7 d b  NFI preamp and double bal 
anced mMer moduledlpsout the weakonea bul resorts 
~nlermods and overload Connecls belween uhf anlen 
na and TV sal luned l o  chsrmrl 2 or 3 Varlcap lunes 

. :&- 

4 M  to 454 ~ H Z  Requ8feS + I 2  l o  I 8  rdc $1 20 ma 
Super sen5llrreTVC 2Lr~lhNE64535preamp19dbNFl 
slape 169 ppd 

'TXAS, PAS, FMAS and TVC Basic Module Pkg. 
Cell or mlte tor our complete list ol  s p e c ~ l ~ c a t l o n s ,  s t a l l o n  s e t  up d l a g r a m s  and 
o p t t o n a l  accessories w h ~ c h  ~nclude a n t e n n a s  m o d u l a t o r s  d e t e c t o r s  t e s t  

genera to rs  cameras. e t c  WE ARE A FULL.LINE SUPPLIER OF ALL YOUR A N  
NEEDS. 
TERMS V I S A  or MASTER C A R D  b y  t e l e p h o n e  or mall, or c h e c k  or m o n e y  o r d e r  by 

m a l l  A l l  prlcesaredel~vered In U S A  A l l o w  t h r e e  w e e k s a f t e r  o r d e r  f o r  de l l ve ry  

(213) 447-4565 Charge card orders only 

P.C. ELECTRON ICS 2522 Paxson Lane, 
Tom WBORG Mstyann WBeYSS Arcadia, California 91 006 
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fig. 6. The auto-dialer can be powered by an external 
13.8-volt supply if desired. using a battery as backup. 
Standard silicon rectifier diodes can be substituted for 
the IN3600's. 

operation 
Using the dialer is simple. R21 adjusts the tone 

output level and R19 the monitor volume. For manual 
operation, just key the dialer - PTT operation is 
automatic. To program, set S6 to the desired tele- 
phone number, switch S1 to PROGRAM, push S5 to 
reset the counter, and dial in your number just as if 
you were dialing manually. Program a carrier drop 
between your access code and telephone number if 
required by your repeater. You can also add a blank 
or two between the access code and number to allow 
time for obtaining a dial tone during dialing. After the 
last digit, add an END, unless, of course, you've pro- 
grammed sixteen digits. (An eleven-digit long-dis- 
tance telephone number, plus a three-digit access 
code, carrier drop and blank, will not need an END.) 
Switch back to the RUN mode and push S2 to dial 
the sequence just programmed. When the monitor 
volume becomes distorted, lower its volume slightly 
to restore clarity. When that doesn't work, it's time 
to change the battery. 

manufacturers and 
component sources 
Harris Semiconductor, Box 883, Melbourne, Florida 
32901, (305) 724-7430 

Mostek Corp., 1215 W. Crosby Road, Carrollton, 
Texas 75006, (214) 242-0444 

Eeco, 1441 E. Chestnut Ave., Santa Ana, California 
92701, (71 4) 835-6000 

Cherry Electrical Products Corp., 3600 Sunset Ave., 
Waukegan, Illinois 60085, (312) 689-7700 
Distributors of some of the harder-to-get chips: 

HamiltonIAvnet (Harris): (516) 333-5800 (NY) 
(714) 279-2421 (CAI 

Schweber Electronics (Mostek): (516) 334-7474 (NY) 
(714) 556-3880 (CAI 

Tri-Tek lnc. (Mostek): (609) 995-9352 (AZ) 

Spectronics Inc. (Mostek): (312) 848-6777 (IL) 
ham radio 
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modifications 
to the 

Heath model 10.4530 
oscilloscope 

Simple circuit revision 
eliminates the 

dc balance control 
in this popular instrument 

My oscilloscope, built from a popular kit, is an ac- 
dc 10-MHz instrument that has given me good serv- 
ice for over five years. Specifically, it is a Heathkit 
model 10-4530. As in most other makes of oscillo- 
scopes of this vintage, it has a balance control to 
zero the offset voltage of the input stage so that, 
with no input, the baseline does not move vertically 
when the gain control is varied. This oscilloscope's 
balance control is a small, single-turn trimmer 
mounted on the PC board. Unfortunately, to. make 
an adjustment, the cabinet has to be removed, which 
doesn't offer much encouragement for keeping the 
offset voltage zeroed. 

I tried replacing the single-turn trimmer with a ten- 
turn pot and also tried replacing the FETs, but the 
drift persisted. I was about to install a balance control 
pot somewhere on the front panel when it occurred 
to me that I might be able to design a better zeroing 
circuit. This article describes my solution. 

the original circuit 
To better understand the problem and my solu- 

tion, the original zeroing circuit is shown in fig. 1. 
Basically, Q3 is a source follower, which presents a 
high impedance to the decade attenuator and a low 
impedance to the 1-2-5 attenuator. It draws about 4 
mA and has a gain of about 0.8 at point A when the 
gain control is at its minimum position. Point A must 
be kept at precisely zero volts dc (with no signal in- 
put), otherwise any offset at this point will be passed 
on to the following attenuator as a variable offset as 
the gain control is varied. By adding a constant-cur- 
rent circuit consisting of Q4 and the dc balance con- 
trol, an adjustable bucking current equal to the drain 
current of 03 holds point A at zero potential, theo- 
retically. 

Practically, at least in my oscilloscope, point A 
would drift off zero. Temperature changes may have 
been partly the cause, since the FETs are not oper- 
ated at their zero-temperature-coefficient currents. 
FET zero-ternperature-coefficient currents are usually 
about one fourth the actual currents here. Reducing 
the current of Q3 to its zero-temperature-coefficient 
current would require adding a relatively large source 
resistor to develop the required gate bias of around 
- 1.3 volts. Adding such a source resistor would re- 
duce the follower gain at point A to an unacceptable 
level. 

the solution 
Obviously what is needed is a voltage follower that 

has a zero voltage output at zero voltage input. After 

By John T. Bailey, 86 Great Hills Road, Short 
Hills, New Jersey 07078 
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fig. 1. Original circuit of the input stage of the Heathkit model 10-4530. Point A should be maintained at zero dc potential 
with input grounded. 

I'd considered automatic zeroing circuits, such as 
those used in digital voltmeters and other equally 
complex circuits, my junk box yielded the solution. It 
is the LM310. This IC is specifically designed for 
voltage-follower use. Typically, it has an input resis- 
tance of 1012 ohms, an input bias current of only 2 
nA, very low output resistance, supply current of 
about 4 mA (the same as Q3's drain current - thus 
not disrupting the orioinal supply circuits), a slew 
rate of 30VIps, and a unity bandwidth of 20 MHz. It 
also has input protection, so Q1 and Q2 are not re- 
quired. It has pins for offset nulling. Its gain is speci- 
fied at 0.999. Note that the usual voltage follower 
connection from the output to the inverting input is 
not required, since this is accomplished internally in 
the LM310. 

These specifications are ideal for this application 
with the exception of the input bias current of 2 nA 
which, if not bucked out, would cause a slight move- 
ment of the baseline when switching ranges or when 
grounding the input with the AC-GND-DC switch. 
This happens because 2 nA flowing through the 1- 
megohm gate resistor develops 2 mV across it. A 2- 
mV offset voltage would displace the CRT baseline 
0.2 cm when using the 10 mV/cm range. This offset 
voltage isn't constant because the I-megohm resis- 
tor is shunted by various resistors in the decade at- 
tenuator when ranges are switched, and it is shorted 
when the AC-GND-DC switch is used in the GND 

ing the offset voltage under all range positions, it re- 
duces the offset to values ranging from zero to 8 pV. 
This is an insignificant offset that can't be observed 
on the CRT. Fig. 2 shows the modified circuit using 
the LM310. 

The original 1-megohm gate resistor has a toler- 
ance of +- 1 percent, since it serves as the lower leg 
of the input divider when the XI0 probe is used. 
Therefore, when a 22-megohrn resistor is added in 
parallel, it becomes necessary to increase the I-meg- 
ohm resistor by 43k, so that the resulting effective in- 
put resistor is still 1 megohm. Resistor R6 accom- 
plishes this. 

construction 
After removing the parts indicated in fig. 1, there 

is just enough room to install the new components. I 
used a 314 by 1 inch (19 by 25.4 mm) piece of perf- 
board to mount the LM310 with its socket, the R4 
nulling pot, R5, C2, and C3. Fig. 3 shows the compo- 
nent layout. Point-to-point wiring was used on the 
reverse side. Components R1, R2, R3, R6, and C1 
were installed "free-standing." Connections from 
the five flea clips to the oscilloscope's PC board were 
made with short wires through holes left in the PC 
board where components were removed. R5 was 
needed to reduce the gain to match the lower original 
gain so that calibration could still be made within the 
range of the calibration pot in the following stage. 

mode. Therefore, the drop across the 1-megohm re- 
sistor varies from zero to a maximum of 2 mV when adjustments 
the most sensitive range is used. Temporarily connect a 100-ohm pot in place of R1 

A simple bucking circuit cancels the adverse effect and omit R2. Let the oscilloscope warm up for five or 
of the LM310 bias current. The bucking circuit, as ten minutes. Then with the AC-GND-DC switch in 
shown in fig. 2, applies an opposing current through the GND mode and the range switch in the 10 mV/ 
the I-megohm resistor. While not completely cancel- cm position, adjust R4, the nulling pot, until the CRT 
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fig. 2. Modified circuit using an LM310 voltage follower. Pin 6 of the LM310 is maintained at zero potential with no input to 
the oscilloscope. 

INPUT -- 7 OUTPUT 
6 6 

FLEA CLIPS ( 5 1  - 0-*' I I I "  x 3 / 4 "  
(25 4 m m  x 19mml 
PERFBOARO 

2 - 5 6  I M Z I  
MTG SCREWS ( P I  - 

-14 V REG ------------A GROUND * ! +V  REG 

fig. 3. Component layout of the modified input circuit. 

baseline does not move vertically as the gain control 
is varied from minimum to maximum. Next, install R2 
and adjust the temporary pot so that the baseline 
doesn't jump when the AC-GND-DC switch is 
changed from GND to DC. Then measure the value 
of the temporary pot and install a resistor of the same 
value. The value required will depend on the toler- 
ances of R2, R3 and the actual bias current of the 
particular LM310 used. The value isn't very critical. I 
found I needed a 62-ohm resistor but I used 56 ohms 
with excellent results. 

additional comments 

were observed in the room-temperature environment 
in which my oscilloscope is used. 

The LM310 has been around for quite a few years 
and is readily available from mail order sources 
(James Electronics at $1.75 for example). Adding the 
cost of the other parts, the total comes to around $5, 
which is a very respectable expense for such an ef- 
fective modification. 

After having completed this modification I ran a 
frequency-response test on the oscilloscope and 
found it to be well within its specified range of 0 to 10 
MHz + 3  dB. 

This modified circuit has been in operation now for 
over six months with no drift, and no adjustments 
have been necessary. 

other oscilloscopes 
Owners of oscilloscopes with input-voltage-fol- 

lower circuitry different from the Heathkit model 
10-4530 can, with some study, probably adapt this 
same modification to their instruments. Typically the 
second stage will be a differential gain stage with 
provision for calibration and position adjustments. 
The first stage will be a voltage follower providing 
gain and dc balance adjustments as in the Heath os- 
cilloscope. If such is the case in your oscilloscope, 

The Heathkit model 10-4530 has thesame circuit at merely replace the first voltage follower stage with 
the input of its horizontal channel. This same modifi- the LM310 circuit modification described in this arti- 
cation could be used here also but I didn't make that cle including the input bias current bucking network. 
change, principally because it looked rather hard to Then connect a 5 k pot from LM310's pin 6 to ground 
fit the new parts in the available space. with the arm going to the next stage. This provides 

No attempt was made to minimize temperature ef- variable gain with no offset. 
fects in this modification. Actually, after a warmup 
period of five minutes no temperature-related drifts ham radio 
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WHY SETTLE FOR HALF THE BAND? 
Enjoy super-gain, low VSWR, and FULL COVERAGE, 144 
through 148 MHz, with less weight and windload. Dualdriven 
elements. balanced feed for a better match and clean Dattern. 

FREE! 
RA D l0  AMATEURS 

WORLD ATLAS 
with purchase of famous  

CALLBOOK 
MAP LIBRARY! 

Here's an offer you can't refuse! You 
receive three, information-packed, Ama- 
teur Callbook maps, folded, plus the 
World Atlas for only $4.50 plus $1.50 
shipping and handling. If purchased 
separately, total value of map/atlas offer 
would be $7.50 plus shipping. You save 
$3.00 and get these invaluable radio 
amateur aids! 
1. Prefix Map of the World, folded. 
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2. Map of North America, folded. 
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Size 3 0 "  x 25 " 

3. Great Circle Chart of World, folded 
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World Atlas, FREE with the purchase of 
the 3 maps. Contains eleven full color 
maps of the world, looking at things from 
the radio amateurs point of view. 

Callbook Map Library $4.50 
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Total $6.00 
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only $2.50 prepaid 
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ed, compact. Continuous 
coverage, 420-470 MHz. 
Direct coax feed suitable for 
most installations. 
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G a ~ n  8dBd 
VSWR: 1.2 1 & less 

Boom: 2'11 " O.D. Beamwidth: 60° 
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ham values! 

List Prlce 1478.00 
I.N. YAEFT107DEAL 
Add 9.74 shipping & handling 

Ona l o w  prlca! You ga t  
FT.107M HF SSB transceiver 
(a 5 1 149.00 value) 
FP-107 In ternal  powe r  
supply (a f 139.00 value) 
SP-lO7P speakerlphone 
pa tch  (a 565.00 value) 
DMS-107 dlg l ta l  memory 
sh l f t  (a 51 25.00 value) 

Get the YAESU FT-IOTM HF SSB transcefver 
complete with digital memory shift, internal power supply 
and speakerlphone patch for one unbelievable low price! 
A super fantastic buy on a great DX rig and accessories! The FT-107M's all solid- 
state design makes instant band changes possible and also provides exceptional 
performance. Features digital and analog frequency display, RF and AF gain con- 
trols, variable IF bandwidth using 16 poles of crystal filtering, 12 channel memory 
and adjustable AGC. Covers 160 thru 10 meters including WARC bands. Comes 
complete with FP-107 internal power supply. SP-107P speakerlphone patch and 
DMS-107 digital memory shift. All for one low price! 

Our lowest price ever on the 
DENTRON Clipperton L linear amplifier 
The Clipperton L makes operating on 160 thru 15 meters more fun than ever. It List Price 799.50 
features four 5728 triodes operating in a grounded grid, HI-LO power switching I.N. DENCLIPL 
with linear bypass through the front panel, adjustable ALC, coverage of most MARS Add 9.94 shipping & handling 
frequencies and continuous duty power supply. Operates on 11 7V or 234V AC. 
Produces 2000W PEP input on SSB and 1000W DC input on CW. RlTY and 
SSTV. Built-in forced air cooling ensures reliable operation even during sustained 
high power operation. Harmonic suppression easily meets or exceeds all FCC stan- 
dards. Order now and save $200! 

MAIL ORDERS: P.O. BOX 11347 BIRMINGHAM, AL 35202 STREET ADDRESS. 3131 4TH AVENUE SOUTH BIRMINGHAM, AL 352'33 
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propagation of radio waves 

A discussion of 
how radio waves 

travel through space 

It's hard to visualize, but'at this very instant there 
are electromagnetic fields all around you, at frequen- 
cies from virtually dc to gamma radiation, originating 
from sources as near as your desk lamp and as far 
away as distant galaxies. Some are manmade, others 
natural in origin. Even the energy from an Amateur 
Radio station in Japan, running perhaps less than 10 
watts, may be passing through your body as you 
read this. 

What are radio waves? How do they travel over the 
horizon? What affects their propagation? 

electromagnetic radiation 
Any electrically charged particle has an electric 

field surrounding it. A moving charged particle pro- 
duces a magnetic field. But an accelerating charged 
particle - one whose speed is changing - produces 

By Stan Gibilisco, W1GV/4, P.O. Box 561652, 
Miami, Florida 33156 
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an electromagnetic field. This kind of field has a way 
of reproducing itself in such a way that, even at great 
distances, the electrons in a conductor are acceler- 
ated in a manner identical to that of the particles in 
the far-off antenna. Usually, when electromagnetic 
fields are produced deliberately for communications 
purposes, a sine-wave current is generated in a piece 
of wire. This current may have any frequency, from 
less than 1 Hz to billions of Hz. 
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the electromagnetic spectrum 
Electromagnetic fields can have almost any fre- 

quency except zero. Radio and television signals 
have frequencies between about 10 kHz and several 
GHz. As the frequency is increased past the radio 
range, we get infrared, visible light, ultraviolet, and 
X-rays. Fig. 1 shows a logarithmic diagram of the 
electromagnetic spectrum from 3 kHz to 3 x 1017 Hz 
(300 quadrillion Hz!). 

Radio waves are categorized as VLF (very low fre- 
quency), MF (medium frequency), HF (high frequen- 
cy), VHF (very high frequency), UHF (ultra high fre- 
quency), and SHF (super high frequency). Fig. 1 
shows where these designated ranges fall relative to 
the rest of the electromagnetic spectrum. 

Radio waves, and all electromagnetic fields, tend 
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to travel in straight lines. There are factors that bend 
radio waves, however, and it is fortunate that this is 
so. Otherwise, radio communications as we know it 
would be impossible. Let's look at the various ways 
that electromagnetic energy fields are affected by the 
environment. Then we'll examine how the effects 
change with changing frequency. 

Radio waves can be bent by ground conduction, 
the ionosphere, and by tropospheric disturbances. 
These effects are usually referred to as ground-wave, 
sky-wave, and tropospheric propagation, respec- 
tively. 

fig. 1. Logarithmic representation of the electromag- 
netic spectrum. 

the ground wave 
At some frequencies, signals tend to follow the 

earth for great distances. The ground actually forms 
a part of the circuit, acting like a wire and transferring 
energy. This kind of propagation occurs when the 
electric lines of force are vertically polarized, as 
shown by fig. 2A. Ground-wave propagation is best 
at low frequencies, and gets progressively less effi- 
cient at higher frequencies. 

the sky wave 
Sky-wave propagation is the familiar effect that 

permits us to listen to distant stations on the am 
broadcast band and on the shortwave bands. Ionized 
layers of the upper atmosphere cause the electro- 
magnetic energy to be bent back down to the earth, 
which facilitates over-the-horizon communications. 
There are four different layers of ionization that af- 
fect radio energy: the D layer at a height of about 45 
miles, the E layer at about 65 miles, the F1 layer at 
about 100 miles, and the F2 layer at about 130 to 260 
miles. These layers fluctuate somewhat in altitude 
and thickness; they are illustrated in fig. 2B. The F1 
and F2 layers usually merge into a single layer, the F2 
layer, during the hours of darkness. 

Ionospheric effects vary tremendously with fre- 
quency. We will look at these phenomena shortly. 

tropospheric propagation 
At certain wavelengths, the atmosphere itself can 

bend the path of an electromagnetic field. Some- 
times this occurs as refraction, in which case it is 
called "tropospheric bending" ( f ig .  2C). Tropo- 
spheric bending tends to spread a beamed signal, as 
shown. Bending takes place near a frontal system, 
where cool, dry air is overlaid with warm, moist air. 

Occasionally, the boundary between two  air 
masses is so well defined that actual reflection oc- 
curs. This is called "ducting." Ducting may occur be- 
tween the ground and the plane dividing two air 
masses, or it may occur between two air-mass bound- 
aries (fig. 20). 
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propagation at VLF and LF 
Let us construct an imaginary transmitting station, 

and raise the frequency gradually while we investi- 
gate the effects of the ground, ionosphere, and tro- 
posphere. We'll start at 3 kHz, the low end of the VLF 
band, and progress into the UHF and SHF. 

At VLF (3 to 30 kHz)*  and LF (30 to 300 kHz), prop- 
agation occurs via ground wave and sky wave. There 
is no tropospheric bending or ducting. 

In this frequency band, electromagnetic fields are 
"trapped" between the F2 layer and the earth, in 
much the same way as sound travels in a large room 
with a low ceiling. All energy reaching the F2 layer is 
returned to earth, except for a small loss to heating 
of the ions. The earth reflects signals back up into 
space. It's like a huge echo chamber. 

At  certain times, the D layer gets in the way of 
this, somewhat like the effect of a suspended cotton 
sheet midway between the floor and ceiling. The D 
layer absorbs energy, preventing it from bouncing 
back and forth indefinitely between the ground and 
the F2 layer. 0-layer absorption is more severe during 

'Some sources say VLF is 3 to 30 kHz, others say 10 to 30 kHz. 

b 

the daytime than at night, and increases toward the 
upper end of the VLF/LF range. During solar flares, 
the D layer may totally wipe out communications via 
sky wave at VLF and LF. 

Ground-wave propagation is very good at VLF and 
LF. A vertically polarized signal can travel thousands 
of miles at VLF and hundreds of miles at LF, although 
high power and huge antennas are required. Since 
ground-wave propagation has nothing to do with the 
ionosphere, the VLF and LF bands may prove valu- 
able on planets that don't have any ionosphere and 
hence no sky-wave propagation. Ground-wave sig- 
nals do not fade; such a circuit is just about like a 
telephone hookup. 

0 
I 0 

0 

W A R M  A I R  

W A R M  A I R  

/ 0 

(3 
fig. 2. (A) Ground-wave propagation of vertically polarized waves; 16) sky-wave propagation; ( C )  tropospheric bending; 
and ID) ducting. 

propagation at M F  
The MF range extends from 300 kHz to 3 MHz. As 

we raise the frequency of our imaginary transmitter 
above 300 kHz, we find that ground-wave propaga- 
tion gets less and less efficient. The earth, which acts 
as a good conductor at VLF and a fair conductor at 
LF, begins to get lossy at MF. By the time we reach 3 
MHz, the ground wave dies out after it has traveled 
only about 100 to 150 miles. 
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fig. 3. (A) critical frequency; (B and C )  as frequency 
rises. more energy escapes into space. 

daytime. Consequently, the range is limited until the 
sun goes down. Then things get interesting! 

Once dusk falls, the D layer quickly disappears, be- 
cause at that altitude the atoms don't remain ionized 
unless they are constantly bombarded by ultraviolet 
light. The MF signals then reach the F2 layer, and 
worldwide communications become possible. As we 
get up towards 3 MHz, propagation gets better at 
night. The size of an efficient transmitting antenna is 
reasonable in the MF range, so it is no longer neces- 
sary to run hundreds of kilowatts to get long-range 
reliability. 

At MF, there is still no tropospheric effect. The 
radio waves ignore the atmosphere completely. 

propagation at HF 

The HF band is the range of frequencies generally 
called "short waves." At 3 MHz, all signals that 
reach the F2 layer are returned to the earth. But as 
we climb in frequency, a point will be reached where 
not all signals come back. Signals sent straight up 
will be the first to escape into space. At a frequency 
called the "critical frequency," signals sent vertically 
upward will not return, but all others of lower fre- 
quency will (fig. 3A). 

The critical frequency may be as low as 4 or 5 MHz 
or as high as 8 to 10 MHz, depending on the density 
of the F2 layer. In general, the greater the density, 
the higher the critical frequency. F2 density is a func- 
tion of the level of solar activity. This varies from day 
to day, but in general it follows a cycle lasting about 
eleven years from peak to peak. We are just passing 
a sunspot maximum now, and will reach another 
peak in about 1991. The next minimum will come in 
1986 or 1987. 

As we continue up from the critical frequency, 
energy at lower and lower angles will escape into 
space (figs. 3B and 3C). Also, as we raise the fre- 
quency, the ground wave gets more and more ane- 
mic until, at 10 MHz, it extends hardly past the visual 
horizon. Above 10 MHz there is no ground wave for 
all practical purposes. 

In fig. 3C, communications between points X and 
Y is impossible. The sky wave does not come back to 
the earth until well beyond point Y; within this limit, 
the angle of incidence at the F2 layer is too large. The 
ground wave dies out long before it reaches point Y. 
Viewing this situation from above (fig. 41, we see 
that there is a zone where signals from X cannot be 
heard. The inner dotted area represents the range of 
the ground wave, and the cross-hatched area repre- 
sents the region where the sky wave is returned to 

Sky-wave propagation, however, continues. The earth. The quiet zone is called the "skip zone" be- 
F2 layer returns all signals in the MF range, provided cause signals skip over it. 
the D layer does not interfere. But the D layer ab- As we raise the frequency still more, the skip zone 
sorbs MF signals with relentless efficiency during the gets wider and wider until finally no signals are re- 
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fig. 4. The s k ~ p  zone, viewed from above. 

turned to earth via the F2 layer. We have reached the 
highest frequency at which F2 communications is 
possible. Like the critical frequency, this frequency 
depends on the amount of ionization in the F2 layer. 
The "maximum usable frequency," as this is called, 
may be as low as 7 or 8 MHz on a winter night during 
a sunspot minimum; on a few occasions it has been 
as high as 70 MHz." 

As we get into the upper HF range, D-layer absorp- 
tion decreases to the point of insignificance. The tro- 
posphere begins to have some effect on radio waves. 
Occasjonally, at the upper end of the HF band, 
"patches" of high-density E-layer ionization allow 
communications up to several hundred miles. This is 
called "sporadic E" propagation. It usually occurs 
during short periods of exceptionally high solar 
activity. 

propagation at VHF and above 
As we progress higher in frequency, F2-layer prop- 

agation gets less common until, above about 70 
MHz, it never happens. However, sporadic-E is pos- 
sible up to 120 or 140 MHz, and openings via this 
mode are frequent if short-lived. There is no D-layer 
absorption at VHF and above, so daytime communi- 
cations are just as good as at night. 

At VHF, the effect of the troposphere is very im- 
portant in long-distance communications. When a 

'The precise def~n i t~on of maximum usable frequency varies. It may be de- 
f~ned based on two specific polnts on the globe, such as X and Y, or it may 
be defined independently of the receiving point, as'it IS here. 

warm air mass overruns a cool one (warm front) or a 
cool air mass pushes underneath a warm one (cold 
front), tropospheric bending usually occurs. Cool air, 
being denser, has a higher index of refraction for VHF 
energy. This bends the waves back down toward the 
earth as shown in fig. 2C. (Sound waves over a still 
lake behave in a similar way. This is why you can 
sometimes hear people talking thousands of feet 
away on the lakefront.) 

Tropospheric bending can take place over ranges 
exceeding 1000 miles. The best conditions between 
two points for "tropo" are near a frontal system 
forming an approximately straight line passing on the 
same side of both points, and so that both points are 
within the cool air region. Tropo is common over 
large bodies of water, which cool the air near the sur- 
face during the daytime. 

The other, and less common, form of tropospheric 
propagation is known as "ducting." When a cool air 
mass is sandwiched in between two warm ones, or 
when the boundary is very sharp between two air 
masses, reflection takes place at the boundary. For 
communications to be possible via a duct, both the 
receiving and transmitting antenna must be within 
the duct, and the duct must exist at all points be- 
tween the two antennas. In fig. 2D, two airplanes 
can communicate over the horizon because there is a 
duct between them. 

Bending and ducting are possible well into the UHF 
region - exceeding 1 GHz. As we raise the frequen- 
cy ever higher, dust particles and water droplets 
begin to have an attenuating effect. Eventually, even 
the air itself degrades propagation. At some frequen- 
cies we will find the atmosphere almost opaque be- 
cause of absorption. If we keep going higher, we 
finally reach the infrared, visible light, ultraviolet, and 
X rays (f ig. 1). 

exotic forms of propagation 

We have traversed from 3 kHz, a frequency so low 
that connecting headphones directly to the antenna 
may yield an audible tone, to trillions of Hz, where 
the wavelength is microscopic. Over this entire 
range, the common forms of over-the-horizon propa- 
gation are ground-wave, sky-wave, and tropospheric. 
But long-distance communications can be accom- 
plished by other means, more unusual but still signifi- 
cant and useful. These strange effects include 
aurora, meteor scatter, moonbounce, and subterra- 
nean propagation. 

Aurora. Aurora is caused by intense solar distur- 
bances. An auroral display is usually accompanied by 
total disruption at HF and below because of absorp- 
tion by the D layer. Above about 20 to 30 MHz, how- 
ever, signals can be reflected off auroral curtains. If 
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two stations both point their antennas at the same 
part of the aurora, they can communicate. This is 
shown in fig. 5A. 

Auroral communications is accompanied by rapid 
fading of extraordinary proportions. The motion of 
the aurora causes a severe Doppler effect, spreading 
the signal out over as much as several hundred Hz. 
Multipath propagation (illustrated by the dotted and 
solid lines) can cause fading so rapid that voice- 
modulated signals sound as if the other person is 
speaking through an electric fan. A CW carrier, 
though readable, may sound like a warbling hiss. 

Of course, both stations must be at latitudes high 
enough to take advantage of auroral effects. 

Meteor scatter. When a meteor enters the upper 
atmosphere, it leaves an ionized trail. At VHF, two 
stations whose antennas are both aimed at this trail 
may communicate for several seconds. When there 
is a meteor shower, usable trails may exist for a large 
enough proportion of the time so that a conversation 
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fig. 5. (A) auroral propagation, and (B) meteor scatter. 

may be carried on. Meteor scatter is also accompa- 
nied by multipath effects (fig. 5B). 

Moonbounce. Does this sound like something that 
requires a radio telescope and hundreds of kilowatts? 
Well, it has been done by Radio Amateurs with only 
1000 watts and relatively modest antenna systems. 
Moonbounce is possible at any frequency that will 
get through the ionosphere, but VHF and UHF are the 
most commonly used frequencies for this mode, 
since it is easy to construct antennas with high gain 
for those frequencies. 

Some Radio Amateurs have clock-driven, equato- 
rial-mount antenna arrays so they can communicate 
via moonbounce for hours at a time. 

Subterranean propagation. This is perhaps the 
strangest mode of all. The entire planet, being finite 
in size and a fairly good conductor at low frequen- 
cies, has a resonant frequency at which alternating 
currents bounce around inside the globe and rein- 
force each other. The military is already experiment- 
ing with subterranean propagation for the purpose of 
communicating with submarines. Subterranean 
propagation requires huge antenna systems (if you 
can really call them "antennas") and a lot of power. 
It is not something for the backyard experimenter! 

conclusion 
Would you expect to hear a Middle Eastern broad- 

cast station on 9.6 MHz at 10:OO AM EST in New 
York? How about a Radio Amateur from Australia at 
6:00 PM on 21 MHz? Would you expect to hear 
"skip" (a misnomer) on CB in the middle of the night 
in 1986? You should be able to answer these ques- 
tions for yourself, based on the information here. 
You will be less likely to waste time listening for sta- 
tions whose signals aren't getting to you, once you 
understand the propagation characteristics of the 
particular band. 

Of course, there are exceptions to the rules in any 
game, and Mother Nature's game often takes time 
out. I have contacted a ham in the USSR from Miami 
on 7 MHz at high noon local time, while running just 
100 watts from my modest station. Sometimes you'll 
hear A M  broadcast stations from hundreds of miles 
away during the daytime, or signals that should be in 
the skip zone may come in S9 plus. I'm glad the old 
lady is a little eccentric. 
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biasing Class-A 
bipolar 

transistor amplifiers 
Simplified approach 
to transistor biasing 

including a sample problem 
using load lines 

The common-emitter amplif ier is one of the most 
familiar circuits in use, but the procedure for biasing 
the amplifier for Class-A operation is not so well 
known. Over the past few years I have condensed 
what I've learned in the classroom and hamshack into 
the simple six-step procedure described in this arti- 
cle. I've found this procedure to be faster than cut 
and try methods and more tolerant of circuit param- 
eter changes (such as temperature, power-supply 
voltage and transistor replacement). The procedure 
is based on several good engineering guidelines, yet 
it requires no mathematics more complicated than 
long division. It is ideal for Amateur projects. 

I use the circuit of f ig. 1. The transistor is operated 
as a Class-A amplifier in the common-emitter config- 
uration. Resistors R l ,  R2, R3,  and R4 establish the 
dc operating point (bias) for the transistor. The 
capacitor does not affect the biasing and will be dis- 
cussed separately. The task at hand is to select 
values for the four resistors based on the transistor 
type, power-supply voltage and collector current. 
Table 1 lists transistor circuit parameters used in the 
following discussion. 

I biasing procedure 

1. Choose the transistor type, power supply voltage 
and collector current. I usually select a transistor 
from my junkbox that can operate at the desired fre- 
quency and power level. Look up or measure the /3 of 
your transistor. Some reference manuals will list the 1 hJe, which is close enough to /3 for our purposes. If 

i you're not able to calculate the collector current that 

1 you require, use something between 1 and 20 mA. 
I You will probably get by. The 2N2222A, having a 8 of 

1 about 200, drawing 10 mA from a 13.8-volt supply, is 
I a typical choice that will operate into the MHz region. 

I fig. 1. Circuit used for calculating transistor bias pa- 
rameters as discussed in the text. I 

By Jim Conrad, KQ76, 192 Melbourne, ldaho 
Falls, ldaho 83401 
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I table 1. Transistor circuit parameters. I 
parameter 

B 

"be 

def in i t ion 

Large-signal current gain of a common 
emitter transistor. 

Small-signal current gain. In this article, P 
and h,, are considered to be approximately 
equal. 

Current flowing into the base terminal. 

Current flowing into the collector terminal. 

Current flowing out of the emitter terminal 
(in this article). 

Current f low~ng through R2. 

Voltage measured from the base terminal to 
ground. 

Voltage measured between the base termi- 
nal and the emitter. 

Power supply voltage (in this article). 

Voltage measured between the collector 
terminal and the emitter. 

2. Calculate R3 = (V,, - 3.5)/(21c). 

3. Calculate R4 = 3 .5 / Ic .  

4 .  Calculate IT2 = 5I , /P .  This current is required to 
perform the following calculations. 

5 .  Calculate R2 = (I, R4 + 0.  7)/IT2 

6 .  Calculate R l  = (V,, - 0 . 7  - I ,R4) / (Ir2  + 
Z,/fi). 

theory 
The bias network must be designed so that the 

amplifier will operate over a wide range of tempera- 
tures and power-supply voltages, and tolerate re- 
placement of the transistor. Mobile equipment, in par- 
ticular, is subject to environmental extremes. It is not 
uncommon to encounter variations in p of 2:l or 
more between different transistors of the same type. 
The circuit of fig. 1 was chosen because it addresses 
all of these problems. 

Stability considerations1 suggest that IeR4 be 
greater than or equal to 5Vbe,  and Ir2 be greater than 
or equal to 516. Since Vbe for a silicon transistor will 
be about 0.7 volt, Z,R4 will need to be at least 3.5 
volts to meet the first consideration. This should be 
the potential measured at the transistor's emitter ter- 
minal. Note that I, is approximately equal to I,.  This 
allows the substitution of I, for I, in the first stability 
consideration and the resultant calculation of R 4 .  

The remainder of the power-supply potential (that 
which does not appear across R4)  is equally divided 
across the transistor's CE terminals and R 3 .  This is 
sufficient information to calculate R3.  

The value of Ir2 is calculated to meet the second 
stability consideration. The required value of Ib will 

be LC/@ if the transistor's leakage current is neglect- 
ed. R2 is calculated as soon as the potential at the 
transistor's base terminal, I,R4 + 0 . 7 ,  is deter- 
mined. Finally R1 is calculated to pass IT2 + I6 
across a voltage drop of V,, - V 6 .  

selecting the capacitor 
The capacitor is not a conductor of dc and was ne- 

glected during the biasing calculations. However it 
plays an important role in determining the low-fre- 
quency response of the amplifier. The capacitor must 
be selected to present a low impedance path to 
ground from the emitter terminal at the lowest fre- 
quency of interest. The procedure to derive the exact 
capacitance required is beyond the means of many 
hams because it involves a transistor parameter not 
generally available in Amateur references. I have had 
some success choosing a capacitor whose reactance 
at the lowest frequency of interest is one tenth the 
resistance value of R4.  

an alternative method: 
using a load line 

The transistor's common-emitter collector charac- 
teristics, when available, may be used to construct a 
popular aid known as the load line.2 The load line is a 
graphical device used to select the collector current, 
I,, and load resistance, R3,  that maximizes the ampli- 
fier's signal-handling ability. This suggests that the 
load line is most useful when the magnitude of the 
output signal becomes a significant portion of V,,, 
and its use is probably a waste of time at low levels. 
Use of the load line replaces steps 1 and 2 of the pro- 
cedure described earlier and yields calculated values 
of I, and R3 as opposed to R3 alone. The calculation 
of I, is the source of improvement. 

Fig. 2 illustrates a typical set of curves for a tran- 
sistor in the common-emitter configuration. Their 
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fig. 2. Collector current. I,, as a funct ion o f  collector- 
to-emit ter  voltage, V,,, w i t h  base current, I , ,  as a pa- 
rameter in t he  common-emit ter  configuration. 
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fig. 3. Biasing procedure using load lines, showing 
method of locating points P1, P2, and P3 as described 
in the sample problem. 

examination reveals that the collector current, I,, is 
being plotted against the collector-emitter voltage, 
V,, ,  at various base currents, f b .  Actual common 
emitter characteristics vary from transistor to transis- 
tor of the same type and exhibit a marked shift with 
temperature; thus they are approximate. 

Recall that the biasing procedure will develop 3.5 
volts across R4, placing the emitter 3.5 volts above 
ground. This establishes the maximum collector- 
emitter voltage, V,, max, as V,, - 3.5 volts. Plot 
this point, PI,  on the abscissa as shown in fig. 3. 

Plot a second point, P2, just to the right of the 
knee of one curve. The higher the point is placed on 
the chart, the higher will be the collector current, sig- 
nal-handling ability and dissipation. The exact posi- 
tion of the point is your design decision. The point in 
fig. 3 has been positioned for maximum signal- 
handling ability. The collector current at P2 is the ex- 
pected peak value under maximum signal conditions. 
Distortion may result if P2 is placed on the knee, 
because this is the region where the transistor begins 
to saturate. 

Draw the load line from PI, through P2, to the or- 
dinate. Plot point P3 at the intersection of the load 
line and the ordinate as illustrated in fig. 3. P3 is a 
construction point that will be used in the calculation 
of R3. 

Plot point P4 at the intersection of the load line and 
the bottom curve as shown in fig. 4. The collector 
current at P4 is the expected minimum value under 
maximum signal conditions. Zero is not used, as 
unwanted distortion would result from the transistor 
approaching cutoff. 

Plot point P5 midway on the loadline between P2 
and P4. The collector current at P5 is the expected 
idling current under no-signal conditions. The idling 
collector voltage will be 3.5 volts (developed across 
R4) plus V,, at P5. 

Calculate: 

where: Ipg is the collector current at P5 and 
Ip3 is the collector current at P3. 

These are the calculated values for I, and R3,  which 
will permit the amplifier to deliver its largest signal 
while remaining in the Class-A mode of operation. 

Calculate the remaining resistor values by follow- 
ing steps 3 through 6 of the biasing procedure. 

sample problem 
The loadline of fig. 4 is constructed for a hypothet- 

ical transistor operating with V,,  = 12 uolfs. P I  
through P5 are plotted as described earlier. 

The operating point, P5, suggests that the transis- 
tor's collector current, I,, be set at 30 mA for rnaxi- 
mum signal-handling ability. V,, will then be 4.25 
volts. The product of these two numbers indicates 
that the average dissipation will be 128 mW. /3 may 
be approximated by dividing the collector current at 
P5 by the base current. This transistqr has a P of 
about 110. R3 is calculated to be 8.5/0 .058,  or about 
150ohms. 

If the load line had not been used, I would have 
chosen I, = 10 mA and calculated R3 to be 425 
ohms. The resulting amplifier would certainly oper- 
ate, but without the signal handling ability of the 
load-line design. While this may not be important in 
an early stage of a speech amplifier, it surely would 
be in a Class-A driver for a higher-power stage. 

The remaining resistors and Ir2 are calculated as 
follows: 

R4 = (3.5)/(0.0?) = 116.7 ohms (use 120 
ohms) 

IT2 = (5)(0.03)/(110) = I .36mA 

R2 = [(0.03)(120) + 0.71 /(0.00136) 
= 3161.8 ohms (use 3000 ohms) 

R1 = (12 - 0 .7  - (0.03)(120)1 /(0.00136 
+ 0.03/110) 

= 4716 ohms (use 4700 ohms) 

The resulting amplifier will be characterized by low 
impedances and high currents, dissipation, and 
signal-handling ability. 

drawbacks and limitations 
Nothing has been said about gain or input impe- 

dance. The entire procedure was developed on the 
basis that you must take what you can get. While 
this is satisfactory for simple projects, a more de- 
manding application might employ feedback to sta- 
bilize the amplifier.3 
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In the procedure I assume the power supply will be 
able to deliver several times the emitter voltage of 3.5 
volts, and everything is meaningless if this is not 
true. 

Some older transistors having a low 13, and germa- 
nium transistors require considerations which were 

. 

not addressed. 
The stability considerations involve a number of 

trade-offs. A more exact procedure might deliver 
better performance for a well-defined operating envi- 
ronment. Such a procedure is given in a step-by-step 
fashion in reference 1. 

The loadline technique fails to take into account 
the input resistance of the following stage. 

The loadline technique treats R4 as a voltage 
source, which reduces the effectiveness of the de- 
sign when I ,  drifts from its design point. However, 
this is not considered to be important in Amateur 
work. 

Common emitter characteristic curves are not 
found in every semiconductor guide. Reference 4 is 
one guide that does include them for many tran- 
sistors. 

V,, IVOLTS l  

fig. 4. Point P4 locates the minimum collector current. 
I,., under maximum signal conditions. Point P5 locates 
expected idlina current under no-signal conditions. 

conclusion 
I have presented a simplified approach to the often 

mysterious subject of transistor biasing. A number of 
assumptions were made to develop that simplicity, 
but I feel that the method described here is better 
than none at all. 
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an expandable 
microwave network 

for multimode communications 
Basic concepts for future 

development of a nationwide 
communications system 

The projected network described in this article was 
originally conceived with the purpose of interlinking 
communities and cities on a broadband basis. Nu- 
merous other capabilities, however, were soon visu- 
alized and included to permit almost direct compati- 
bility with future expansions. The resultant commu- 
nications network is a highly flexible system that may 
be implemented between adjoining communities, 
with additional networks in other areas interlinked as 
desired. Communications modes that can be handled 
by the network are almost unlimited. 

network philosophy 
A basic outline of the microwave network is shown 

in fig. 1. The primary purpose of the network is to 
provide emergency communications between areas, 
or cities, separated by a distance greater than the 
normal 2-meter communications range. Secondary 

communications capabilities should be considered at 
installation time, however, since path losses and 
over-all network bandwidth are directly related. The 
number of "dumb," or passive, microwave repeaters 
will be determined by distance and terrain between 
associated cities, each accepting responsibility for its 
own pan of the link. Existing 2-meter repeater groups 
and councils can provide finances and frequency1 
code coordination, respectively. 

Two transceivers are shown connected to each mi- 
crowave port, one preset on the primary frequency 
and the other scanning a range of approximately 1- 
MHz of the 2-meter band. (Exception: all secondary 
transceivers realize primary-frequency lockout). Sec- 
ondary transceivers are under microprocessor con- 
trol, permitting frequency scanning, spread-spec- 
trum operation, and tone control of transceiver func- 
tions (enableldisable, lockout, connect to mailbox, 
and so forth). The network could initially develop be- 
tween any two agreeing areas (each preferably with 
at least two local 2-meter repeaters, as this would 
confine costs of microwave link additions). 

Additional areas could join the existing network by 
financing their part of the system while extending 
their benefits to existing network users. Assuming a 
similar network is also implemented in other areas, 

1 more systems may grow until an overall network 
merger is warranted and implemented. Additional 
networks may, likewise, grow and merge with the 
existing system as desired. Further expansions may 

I include spurs and subnetworks as desired. 

satellite interlinking 
Continuing the network a step further, interlinking 

with the OSCAR Phase IV geostationary satellites 
could provide full-hemisphere to complete-world 
coverage for compatible mode users (projected data 
1986). The outline for this concept is shown in fig. 2. 
OSCAR Phase IV is slated to include several features 
applicable for data communications. Some of these 

I features are dedicated channels, tone controlling, 
and mailboxing. In some instances, a microwave net- 

The 10-GHz Gunnplexer features bandwidths in excess 
of 20 MHz and direct adaptability to multi-unit linking. iy Dave Ingram, K4TWJ. Eastwood Village 
Transmitting frequencies of communicating units are 201 South, 4991 Bir- 
offset by the amount of the desired i-f. mingham, Alabama 35210 
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fig. 1. Suggested national microwave network for providing emergency communications between areas separated by a 
distance greater than normal 2-meter coverage. 
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work port may interface with an OSCAR earth-based 
transponder. At other times, a separate network-to- 
satellite earth-based station will be required. The cri- 
teria will, naturally, be determined by geographic lo- 
cations of microwave links. 

OSCAR satellites necessarily use narrowband 
modes such as SSB or CW; however, a microwave 
network should use a constant-carrier mode such as 
fm. The key to compatibility between these modes is 
constant-amplitude single sideband, or merely PLL- 
SSB. This concept, which was developed in Europe 
four or five years ago, employs a variable amplitude 
in the normally suppressed carrier. Carrier amplitude 
is miniscule during modulation, but increases to full 
power during breaks of speech (after passing through 
the microwave network, the carrier may be fully re- 
moved, resulting in conventional SSB). Finally, total 
microprocessor control is employed for the link, its 
preprogrammed functions being available for call-up 
by coded tones. 

PROCESSOR 

technical aspects 

V 

The concepts associated with microwave links are, 
in several respects, unlike those employed in conven- 

tional VHF repeater links. Bandwidths of microwave 
systems, for example, are typically 0.5 to 4 MHz. 
Output power levels are noticeably lower, with large 
parabolic dishes providing signal gain capabilities. 
Conventional superheterodyne techniques are also 
altered: each microwave transmitter runs continu- 
ously, with a small portion of its output power being 
directed to its receiver's front end to provide a local- 
oscillator signal. Transmit frequencies of communi- 
cating units are then offset by a difference equal to 
the desired i-f (center frequency). This arrangement 
may be visualized with the aid of fig. 3. 

All microwave units are originally transmitting on 
their hypothetical resting frequency. An incoming 
signal on 146 MHz shifts the transmitting unit 146 
MHz. (A  second signal on 146.50 MHz and a third 
signal on 146.80 MHz would appear as subcarriers of 
the original signal, until the 146-MHz signal disap- 
peared. The 146.80-MHz signal would then be a sub- 
carrier of the 146.50-MHz signal.) Assuming a 
"dumb" relay is required between ports, it would re- 
ceive the 2.246-GHz signal, convert it to 146 MHz, 
amplify it, and apply it to the associated transmitter. 
The 2.246-GHz signal would then be received at the 

WIDEBAND WlDEB4NO 
TRANSMITTING F M - T O - S S B  4 N O  TRANSPONDER 

AND RECEIV ING S S B  TO F M  
C O N V E R T E R  C O N V E R T E R  ------' UC 0 0 0  

0 

M I C R O -  

PROCESSOR PI 
fig. 2. OSCAR Phase IV interlink for a national microwave network. Compatibility is ascribed to PLL-SSB concepts. Master 
microprocessor monitors "control frequency" of 2 meters and activity of 2-meter bandpass to enable satellite link if a pre- 
established count of signals on the downlink, uplink, and 2-meter bandpass are not exceeded. If justified, proper follow- 
up sequence of 2-meter control signals will access the satellite link. 

UPLINK 

1260-1261  MY2 
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subsequent microwave port, converted to 146 MHz 
and applied to a broadband amplifier. That i-f amplifi- 
er's output would feed the next 2.10-GHz transmitter 
and the 146-MHz transceiver (while also accepting 
146-MHz band input signals from the 146-MHz trans- 
ceiver). The microwave system's overall bandwidth 
could easily expand to 1 MHz, as necessary, with all 
dataltones being moved in a conventional manner. 
All operations and frequency determinations of net- 
work-located 2-meter transceivers are under micro- 

I I -mW INCOMING SIGNAL FROM 

T R A N S C E I V E R  2 - M E T E R  TRANSCEIVERS 
0 

T R A N S M I T  - 
R E C E I V E  

N O  SIGNAL 

210 G H I  

processor control. This means that port-available sig- 
nals may be selected or rejected by tone control, as 
desired. Preprogramming of the microprocessor es- 
tablishes basic network standards. 

Two microwave bands are prime candidates for 
network links: 2.1 GHz and 10 GHz. Gunnplexers are 
readily available for 10-GHz systems; however, their 
individual-link range is limited." 

RECEIVE 

operation I 

Referring to fig. 1 and applying previously ac- 
quired knowledge, a brief discussion of systems op- 
eration is presented. 

Assume an Amateur operating on 146.76 MHz de- 
sires to contact a distant repeater on 146.76 MHz. A 
146.76-MHz signal with PL capability and tones of 1, 
2,3 are used for connecting the scanning transceiver 
into the network. Notice the distant 146.94-MHz 
transceiver employs lockout, which prevents acci- 
dental access. Another three-digit code (1 ,  2, 7) 
brings up the desired distant 146.76-MHz scanning 
transceiver, with subsequent microprocessor control 
establishing operating parameters for processing that 
area's 146.76-MHz repeater. Assuming the distant 
Amateur desires disconnection from the link (or the 
calling station desires distant disconnection), anoth- 
er three-digit code will bring down that transceiver 
(example: 1,2,8). Data packets may be moved either 
to the distant repeater or left in the electronic mail- 
box as required. 

Continuing overall system capabilities one step fur- 
ther, we can use tone control and port-located mi- 
croprocessors for handling frequency offsets and 
spread-spectrum hopping sequences. This capability 
would permit an individual Amateur operating on 
146.52 MHz to catch the network's scanning trans- 
ceiver, establish different network-relayed frequen- 
cies, and proceed in the previously described manner 
(example: 146.52/146.52 MHz into the network; 
146.16 MHz out of the network. One or two fully mi- 
croprocessor-controlled transceivers are required for 
this option.) 

A full description of the network would, obviously, 
encompass numerous pages of discussion. I thus 
leave those operations open for your imagination and 
thoughts of expansion. The network outlined is a 
coarse system for future communications techniques. 
I hope this first basic step will inspire future develop- 
ments. 

ham radio 

"Similar units for operation on 2.1 GHz will soon be available from Universal 
Communications, P.O. Box 339, Arlington, Texas 76010. The 2.1-GHz units 
furnish 100 milliwatts or 1 watt, as required. Cost of 10-GHz Gunnplexers 
are approximately $1 15 each; cost of 2.1-GHz units are approximately $170 
each. 
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fig. 3. Operational concepts of the national microwave 
network. Middle unit is considered a "dumb," or pas- 
sive, repeater with intelligent ports located in large 
cities. 

- 

- T R A N S M I T  

0 
O U T P U T  SIGNAL TO 



DISCOVER THE NEW DENTRON LINE OF 
VALUE ENGINEERED PRODUCTS. 
Every Dentron unit is the result of an in- 
tensive engineering effort focused on 
your specific needs. You get the gear 
you want, with the features you want, 
the performance you want, at a price 
you'll love. Value engineering ... it 
means you don't have t o  pay for more 
than you want, or settle for less than you 
need. 

(9 1982 DENTRON RADIO CO., INC. 

GALION Llnear Ampllfler: 1200 PEP watts Input 
on SSB; 1000 watts input on CW; 160- 
80-40-30-20-1 7-1 5 Meter amateur boards; 
modifications for 12 and 1 0  meter amateur bands 
and associated MARS frequencies; rugged 
reliable 3-5002 grounded grid triode; high 
volume forced air cooling-2 speed blower; full 
function metering: internal in-out switching. 
3-5002 tube included. 15%"W x 7% "H x 15X"D; 47 
Ibs. 

CM-U TUNED INPUT ACCESSORY: Tuned Input ac- 
cessory for amateur band amplmers which have 
no tuned input stage. The circuitry is symmetrical 
on all bonds. No tuning necessary. 4"W x 2X"H x 
41"D; 3 Ibs. 

MU( Mlnl lranscelver: 25 Watt PEP SSBlCY 
Transceiver for any one Amateur Band. 160 to ( 

Meters. Digltal Readout. 12 Volt Operation. NI-CAI 
Portapack available. 5"W x 2% "H x 7"D; 4 ibs. 

GLA-10001) Linear Ampllfler: 80-15m w l s w  
MARS; 1 2 0 0 ~  PEP SSB. 7 0 0 ~  CW; (4) D50A' 
wltuned input for Solid-State rigs; 125w drive 
117/234v: 11 "W x 53/8"H x 11"D: 30 Ibs. 

GALION "Ii" Linear Amplifier: 160-80-40 
30-20-17-15 Meter amateur bands: 12 and 1C 
meters for export onb 2000  watts PEP SSB, lOOC 
watts CW, RTlY, SSTV, AM; 100% in Amateur Ser 
vice; 2-Type 3-5002 ElMAC Power Grid Triodes; 2 
3-5002 tubes included: 15X"W x 7X"H x 15"D; 4' 
Ibs. 



STATION ONE CW Radlo Statlon: A complete 
3-band, 25 watt. CW tronscetver and accessories 
station for new and experlcenced hams. This kit 
comes campiete wlth transceiver, code key, 3 
band dipole, headset, logbook, ARRL License 
Manual, radio and code course on cassette. 5"W 
x 4"H x 5"D; 7 Ibs. 

GLT.1000 Antenna Tuner: 1.8-30 MHz con- 
tinuous; Tunes wire, coax, balanced Ilne; 1.2 KW 
PEP; 1 KW CW input; ll"W x 4%"H x 12"D; 18 Ibs. 

MLT-2500 2KW Antenna Tuner: 1.8-30 MHz cow 
tlnuous; Tunes coax, wlres and balanced line; Waf- 
tmeter accuracy * 10% of full scale; 14"W x 5.5"H 
x 14"D; 28 Ibs. 

MU.2500 C Llnear Ampllfler: A full 2 KW PEP, 1 
KW CW amplltier; Uses two type 8122 output tubes 
with a total plate dissipation of 800 watts: The 
new MLA-2500 C Is up to date wlth full coverage 
of all amateur bands, inciudin~ the new W.A.R.C. 
30, 17, and 12 meter bands, and 160 meters. 
14"W x 5.3"H x 14"D; 49 ibs. 

Jr. Monltor Tuner: 1.8-30 MHz, 300% balun; for 
coax, wire and balanced line. Base or mobile 
(bracket incl.). 6"W x 3"H x 8"D; 4 Ibs. 

NDT.300 Tuner: 1.630 MHz: bullt In directtonal 
wattmeter wlth dual meters; wlde matching range. 
built-in 4:l balance. 14"W x 2"H x 14"D; 8 Ibs. 

MLX.2500 Ranscelver: (NDT Tuner Optional) 
160-80-40-30-20-17-15-12-10 Meter amateur 
bands; USE, LSB, CW; 500 watts PEP SSB, 400 watts 
CW; 0.5uV for 10 db SIN; 1201240VAC 50160 Hz 
Supply bullt in; All Silicon Solid State Receiver; 
2-6MJ6 tubes In transmitter output; 141/."W x 5%"H 
x 14"D: 29 IbS. 

MU-2500 VHF 2 Meter Ampllfler: 50-54 MHz, 
142-150 MH~;  1800 watts PEP, 1000 watts F.M. or 
C.W., 875 watts AM. Linear; 8122 Ceramic/Metal 
Tetrodes: 1201240 VAC, 50160 Hz; 14"W x 5"H x 
14"D; 49 1b~. 

Cl1pperton.L Llnear Ampllfler: 160-15m wlsome 
MARS; 2KW PEP SSB, IKW DC CW, RTTYISSTV; (4) 
5728's, 65150w drive: Size: 14H"W x 6"H x 14X"D; 
42 Ibs. 

GLA.500 VHF Ampllfler: 144-150 MHz; 500  Watts 
Input PEP SSB; SSB 50%; CW, FM-35%; 115-120 or 
230-240 VAC 50160 HZ.; 1-4CX250B 
MetallCeramic Tetrode; 11 "W x 5K " H x 11 " D; 3 1 
Ibs. 

Cllpperton T Antenna Tuner: 2 KW Tuner; 1.8-30 
MHz ConRnuous; Tunes coax, wires or balanced 
line, 14%"W x 6"H x 14H"D; 22 IbS. 

DISCOVERING VAST NEW HORIZONS 

1605 Commerce Drive 
Stow, Ohio 44224 U.S.A. 
21 6-688-4973 Telex: 241-633 



MOON 

This represents a strggrsfrd method of sending 
radio wove to the moon a~rd back; to deter. 

mine by fhe rereplion of t l ~ e  rrflccicd wove  the 
p c m a b i l i t y  o f  thc Hmilisidc l a y n .  I t  mas 
proposcd in RADIO Nsws for Fcbnrary, 1929, 

by I { .  Grmsbock, tkr  editor. 

fig. 1. Hugo Gernsback, the publisher 
of Radio News and many other techni- 
cal magazines, suggested moon-re- 
flected communications in 1929. It took 
thirty years for Amateurs to make the 
dream come true. although military 
and commercial moonbounce circuits 
were running soon after World War II. 

This year marks the fifty-third anni- 
versary of moonbounce (EME) com- 
munications! Happy Birthday, EME! 

There are over five-hundred sta- 
tions worldwide communicating via 
the earth-moon-earth link today. But 
the idea was the first proposed in 
1929 by Hugo Gernsback, writing in 
the old Radio News magazine (fig. 
1). Hugo had the right idea, but, like 
other geniuses, he was years ahead 
of his time. 

Here are some that should excite your 
curiosity. 

The Snyder broadband dipole. 
One of the problems that confront 
hams operating on the lower frequen- 
cy bands is the narrow passband of 
simple antennas close to the earth. 
Nowhere is this problem more troub- 
lesome than on the 80 and 160 meter 
bands. Both bands are relatively wide 
in terms of the center frequency and 
in both cases antennas for these 
bands are usually very close to the 
earth (less than a quarter-wavelength 
for a dipole, in many cases). I heard 
about the antenna developed and 
sold by Dick Snyder and my first im- 
pression was negative - drawings of 
the new antenna made it look very 
much like the discredited "coaxial di- 

pole" which was exposed by Walt 
Maxwell, W2DU, in QST and ham 
radio some years ago.' 

The temptation to try the new an- 
tenna was too great, however, so I 
ordered the 160-meter antenna to try 
out against my regular 160-meter di- 
pole. My own 160-meter antenna was 
certainly poorly positioned. The cen- 
ter was only forty-five feet high and 
the ends drooped down to within ten 
feet of the ground, or less. In addi- 
tion, the last fifty feet of each half of 
the dipole was doubled back to run 
around the house in an effort to keep 
a 250-foot-long antenna on a 150- 
foot-wide lot! As a result of all this 
antenna manipulation, the bandwidth 
of the dipole was very narrow, being 
less than 70 kHz at the 2.5to-1 SWR 
points. Nevertheless, this is typical of 

160 M E T E R  B A N D  - 

1 0 - 1  I 
I8 185 I 9  1 95 2 0 

F I M H z )  

fig. 2. SWR curve for the Snyder 160-meter monoband. Ham radio produced a similar 

more about antennas 
fig. 3. The Snyder dipole straight out of the shipping carton. Center unit holds ferrite 

Interested in unusual antennas? impedance-matching transformer. 

42 August 1982 



many ham installations squeezed on a 
small lot. 

With a bit of finagling, the new 
Snyder antenna went up uneventfully 
in the same space as the old dipole. 
My only problem was that I didn't fol- 
low instructions exactly and undid 
both halves of the dipole from the 
packing straps at the same time. Be- 
ing made of hard-drawn copper wire, 
the end sections went - spro-o-ng!! 
- like a coiled spring and I had an- 
tenna all over the place. It took a few 
minutes to get everything under con- 
trol again, and this time, following 
the instructions, I got the new anten- 
na up in the air and was ready for the 
test. 

The Snyder engineer I'd spoken to 
said that the unique combination of 
the linear coaxial antenna sections 
plus the ferrite matching transformer 
was not really designed for such dis- 
torted antenna positioning. Even so, I 
was pleased to find that the antenna 
did provide better operating band- 
width over the 160-meter band than 
did my old dipole. 

Since I couldn't do the test proper- 
ly, I sent the antenna to the ham radio 
staff for further testing. Being out in 
the wilds of New Hampshire, they 
have plenty of space to properly in- 
stall the antenna. They placed the 
apex at 60 feet and the ends at 35 
feet. Their SWR graph, which agreed 
very closely wi th Synder's own, 
shows that the SWR never climbs 
above 1.5:l from 1.8 to 2 MHz (see 
fig. 2). That is quite an accomplish- 
ment for any antenna. 

This is an interesting antenna con- 
cept, and I have heard good reports 
from other hams who have used Sny- 
der dipoles on the higher frequency 
bands (fig. 3). If you want more in- 
formation, I suggest you write to 
Snyder Antenna Corp., 250 East 17th 
St., Suite 1, Costa Mesa, California 
92627. And I'd be interested in hear- 
ing about your results with this inter- 
esting antenna design. 

antenna for 160 
One of the top-notch operators on 

160 meters, as all "low-band" enthu- 

siasts know, is Stew Perry, WlBB. 
He was working 160 DX when most 
of us were running around in three- 
cornered pants. Here's his suggestion 
for a good beginner's DX antenna for 
that band (fig. 4) .  It's an easy anten- 
na to erect, tune-up, and load. Basic- 
ally, it is about 518-wavelength long 
and works against a ground connec- 
tion. The length is chosen so as to 
provide as high an input impedance 
as possible consistent with a simple 
matching system. Nothing could be 
simpler than this match - a single 
series-connected capacitor. 

The antenna consists of a 40- to 50- 
foot vertical wire, top-loaded by a 
horizontal wire about 120 feet long. 
Overall wire length should run from 
165 to 175 feet. The higher the verti- 
cal portion, the better the antenna 
will work. 

As with the old Marconi antenna, 
the return ground system efficiency is 
important. WIBB uses several eight- 
foot ground rods, a nearby buried 
water-pipe system, and has several 
buried ground radial wires. For good 
luck, he's added several above- 
ground radial wires too. Stew says, 

SUPPORT 
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fig. 4. WlBB's suggestion for a good beginner's DX antenna for 160. 
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fig. 5. The 30-40 meter dual dipole. SWR is below 1.2 on 30-meter band and below 1.7 
on @-meter band. 40 meter resonance is about 7.13 MHz. 
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"The better the ground system, the 
better the results!" A low-voltage 
variable capacitor of about 700 pF is 
placed in a water-proof box at the 
base of the antenna. Simply tune the 
capacitor for lowest SWR at your pet 
operating frequency in the 160-meter 
band. The far-end of the wire may be 
then pruned for lowest SWR, if 
desired. 

Stew says that with a good ground 
system, this antenna is almost as 
good as a quarter-wave vertical with 
an elaborate ground system. And 
best of all, it is not as noisy as a 

straight for receiving' Stew lator. Self-resonance between 9.9 and ends of the trap windings should 
tested the antenna in last winter's DX MHz and MHz is OK. be protected from moisture, because 

and many 160-meter Opera- Resonance at 10.125 MHz (or water can be sucked into the line by 
tors will remember his outstanding thereabouts) is achieved by pruning capillary action along the braid wires 
signal. the center sections of the antenna of theshield. 
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fig. 7. SWR plot of 30-40 meter dipole. A = 40-meter plot. B = 30-meter plot. 

a trap dipole for 30 and 40 
If luck is with us, the 30-meter 

band will be open for U.S. Amateurs 
within two to three years. Shown in 
this section is a trap dipole designed 
for operation on 30 meters as well as 
40 meters (fig. 5). Simplified traps, 
such as shown in N3GOfs article in 
ham radio: are used. These simplified 
traps can be built in minutes and will 
work as well as the more complex, 
discrete-component designs that use 
separate inductors and capacitors. 
Trap design is shown in fig. 6. If built 
as shown, they need not be adjusted 
for frequency. 

Overall length of the trapped an- 
tenna is about fifty-eight feet, making 
the design smaller than that for a full- 
size 40-meter dipole. This is very con- 
venient for the ham with a small-size 
lot. 

The trap is wound on a short sec- 
tion of 1 %-inch outside-diameter 
clear PVC water pipe. Lengths of RG- 
58AIU are used for the inductors. Ex- 
actly nine and five-eighths turns are 
required for trap resonance at 10.075 
MHz. Each trap requires only about 
fifty-six inches of coaxial line, nuts 
and bolts for the termination points, 
and a length of PVC pipe. What could 
be cheaper? 

When the traps are completed, 
they may be checked with a dip oscil- 

and resonance at 7.15 MHz is 
achieved by pruning the tip sections. 
SWR curves for the antenna described 
are shown in fig. 7. 

TER CONOUCrOR 

A 
SHIELD 

OR 
OUIER CONDUCTOR 

fig. 6. Single-element trap winding de- 
tail. 

A word of caution. The traps 
should be protected from the weath- 
er. My original traps were exposed 
and I could notice that the SWR 
curves shifted when the traps be- 
came wet with rain. This was proba- 
bly caused by an increase in the dis- 
tributed capacitance between the 
turns of the trap coil caused by the 
film of water. The transmission line 

My first try at sealing the traps was 
to use a tube of so-called RTV, 
bought at an auto supply store. This 
was a disaster - after a few days the 
metal hardware on the traps turned a 
nasty green color. I examined the 
tube of goop and noticed the words 
contains acetic acid among the small 
print on the back of the tube. So! 

I then got a tube of the right stuff, 
General Electric RTV, and noted that 
no acetic acid was mentioned on the 
label. The traps were cleaned and the 
new RTV was slathered over the con- 
nections and the ends of the RG- 
581U coaxial cable coil. That did the 
job. 

As an alternative, Dow-Corning 
3145 sealant can be used. It does not 
have the acid component in the mix- 
ture. (Warning! Dow Corning 732 Si- 
lastic Sealant, widely available, gives 
off an acid as it dries out. This, like 
the cheap so-called RTV, will damage 
metallic parts.) One learns something 
new every day. 
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Antenna - How Broad Is It?" OST, September, 
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MM N. Main Evansville. IN 47711 

TEN-TEC 
546 Omni-C Xcvr $969 
580 Delta 679 
525 Argosy 439 
Call for Accessories 8 Package 
Prices 

KANTRONICS 
I~ompu te r  interface $169 I 
AEA MBA RO Reader 
AZDEN PCS-30001300 
BUTTERNUT HF6V Vertical 
CUSHCRAFTA3 3 Element 
DRAKETR7A 
HALCT2100 
HY-GAIN TH7 DX 
ICOM 740 
KLM KT34A 
MFJ 496 Keyboard 
MIRAGE B1016 
ROHN Tower 
SANTEC ST-1441uP 

$269 
289 
99 

169 
call 
695 
339 
call 
309 
289 
239 
call 
295 

L Wrtre t o r  o u r  n e w  a n d  u s e d  e q u ~ p m e n l  I l s f  d 1 

I 0  7 MHZF M I f ? l r tpw~ lh I l l  

easy I n  use complelr wllh ~ n s l r u c t ~ ~ i n s  al l  parls and CII 
cull hoard 2 a 3 E K l 0 1  '9- 

EXPERlMEWTOR KIT U201 

w ~ l l i  5'. rro!~lallon and less 

~n? l ro t l lons  all pall5 ~ l l c l t ~ d ~ n q  1 IICIIII hnald alitl power 
cord 3 a 5'. . EK201 '9" 

LlWElR CHIPS 
567 Tone Decoder Ch~ps IC567 11.10 em. 
386 Law voltage audio amp '. wal l  lC386 1.15 en. 
MA 3075 F M I F l~m~ler idelector IC3075 1.10 en. 

3R0 OVERTONE CRYSTALS 
w75 nilnlalure 

CGZS - 38.7 M U  CBZ5.42.5 MHz CC2S 48 0 MHz 
CG25.38 525 MHz CG25.39 2 MHz CG25 - 39 6 MU2 
CGZ5 - 39 5 MHz CG25.390 MHz CG25 - 389 MHz 

$2 00 ea. 

t mhy CHI02 .so M. n-0 R F Tunable Cslls 7 
10 uhy CHI00 3 9 ~ .  dla and 8 lonq Ferr~lp 
1 11hy CHlm .39 en. Iunlnq sluq 

47 uhy CUR47 .25 en. CT ZS I 4  25 uhv .SO sr. 

5 la1 wclh : llolr  Ideal 11!nt'5 wllh WIpl 1 dl1.l~ 8lol  
lor shwldlnq the CT75.rnd w 1 l h ! ~ u l a l r d 3 M o l ~ m  otit 

~ I I I  wlndlnq 
IC  8513 $1 0 0  ea 

10 7 MHZ D~scrlm~nator Coll lunrs w11h t?O p l  Prrlecl lor 
L I ~ P  wi lh t M lecelver C ~ I D S  such as Ihv MC 1375 U I N  
7211 and many othrr? OC 2333 $1.00 ea. 

More Details? CHECK-OFF Page 92 

Yes, now you can take it  with you! The new HAL 
CWR-6850 Telereader is the smallest RTTY and CW 
terminal available, complete with CRT display screen. 
Stay active with your RTTY and CW friends even 
while traveling. Some of the outstanding features of 
the CWR-6850 are: 

Send and receive ASCII, Baudot, and Morse code 
RTTY and Morse demodulators are built-in 
RTTY speeds of 45,50,57,74,110, and 300 bau' 

0 High or Low RTTY tones 
Send and receive CW at 3 to  40 wpm 
Built-in 5 inch green CRT display 
Four page video screen display 
Six programmable HERE IS messages 

0 Pretype up to  15 lines of text 
o External keyboard included 
o Runs on + 12 VDC @ 1.7 Amperes 
o Small size (12.75 x 5" x 11.5") 

Write or call for more details. See the CWR-685'3 a t  
your favorite HAL dealer. 

.-rrn HAL COMMUNICATIONS CORP. 
BOX 365 
URBANA, ILLINOIS 61801 217-367-7373 

S A Y  

YOU S A W  
IT IN 

ham radio! 
SEND FULL PRICE FOR POSTPAID INSURED DEL. I N  USA 
(Canada IS $500 e'tr. la WISI~O~ - rlcrlc@l- curtonu els) or 
order ushg VISA - MASTER CARD - AMER EXPRESS 
Glrr number and a s  data Ph 1-308.236-53 13 OAM - 6 P M  
wrck days W r  shm h 2-3d.v. ALL PRICES MAY INCREASE 
SAVE - ORDER NOW1 All antennas wwantccd fa I y c r  
10 dry money hack trUI If returned ~n new condnanl Made In I USA FREE INFO AVAILABLE ONLY FROM 

WESTERN ELECTRONICS 
Dapt. AR-'8 Ksarnay. Nsbrmh.. 8 8 8 4 7  
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3.5 3.6 3.75 3.9 4.0 

FREQUENCY (MHz) 

Highest propagation and reception efficiency from minimum 
power to maximum legal power. 

This antenna has no resistors, capacitors or power robbing 
networks. It is, simply, a self compensating dipole. Connects 
to 50f2 feedline. 

Easily installed as a flat-top or inverted V. 
Length: 126'7", including ABS end insulators. 

Factory direct - $124.95* including shipping in continental 
US.. Shipping weight 6 pounds. Money back guarantee, of 
Course. 'Limited time special price. Send check or money order. CA residents add sales tax. 

SNYDER ANTENNA CORPORATION \m 
250 EAST 17TH STReET COSTA MESA. CA 92627 (7 14) 7608682 '-3 

1- 

USA f I plus shlpplng 

Covers100 lo 185 MH. III I k H z  steps wlth Ihurnb. 
wheel d ~ a l  Accuracy 1 par1 per 10 mtlllon at all tre- 
quencles Internal FM adlustable trorn 0 to 100 kHz 
at a 1 kHz rate Spurs and nose at least 60 dB be- 
low carrler * RF oulpul adlustable lrom 5-500 mV at 
50 ohms Operates on 12 Vdc @ 1 /2  Amp Ava~l- 
able for lrnrnedlale dellvery $349 95 plus sh~pp~ng 

Add-on Accessories ava~lable l o  extend treq 
range, add ~ n f ~ n ~ l e  resolullon, volce and sub-audlbte 
tones. AM, preclslon 120 dB callbraled attenuator 

Call for deta~ls Dealers wanted worldwide 

VANGUARD LABS 
18823 Jamaica Ave., Hollla. NY 11423 

Phone: 1212) 468.2720 

Expose Your 
Recruitment Ads 

to the most 
Technical 

Audience of Radio 
Hams Available 

Here's how 

Are you looking for a tech- 
nically qualified person and 
find that few are available 
locally? Broaden your 
search by running an ad in 
HAM RADIO Magazine. 
HAM RADIO'S readers are 
the most technically qual- 
ified. Over 60% are active- 
ly involved in one or more 
areas of the electronics in- 
dustry. Their skills range 
from bench technician to 
design engineer. Here are 
some of the benefits from 
running an ad in HAM 
RADIO Magazine. 

National coverage at 
an affordable price 
Specially segmented 
audience 
Active Hams who do 
more than just read 
about electronics - 
they participate in it 

I I Call today for more infor- I I - 9  

I person you wont! I 

IT IN 

ham radio! 
I! 

46 August 1982 

your tree copy today' 

J=s=JroolslNC 
I ~ ) O S L R ~ E S T ~ . T E ~ U  elst - 

CALL TODAY 
(603) 878-1441 

Ham Radio 
Box 0 

Greenville. NH 03048 

I 
Tell 'em you saw it in HAM RADIO! 



1 A N N O U N C I N G  THE NEW 
I 

'i ANTENNAS 
;I 

I 

@ I 

BUTTERNUT 
New HF6V 

as option LIST $1099.* Emission Mode 
125.00 I 

front panel keyboard A' 1 SSB (USB & LSB) 
teri VFO's Transmitter A1 CW 
one year factory warranty RF Power F1 RTTY 

SSB (A' I I  F3 128MHzl -. 
cw '(AI)'RTTY (FI) Your Price $2395.00 FM option (Fl) Sensitivity 

Accessories Available SSB CW RTTY Lessthan0.3pvfor 
2OOW PEP INPUT lOdB S+N/N 

HYGAIN 
Receiving Mode (Preamp - On) Less than 0.15 gv 
A'  A '  J (USE LSB) FT for 1OdB S +N/N 

18AVT/WB ,' 
F (Option) FM (Preamp - On) Less than 0.3 

v for 20 dB quieting 
1 00 .oo 

I 
V 

1 THE NEW FT-102 

Operating Modes: 1 LSB, USB ( A 3 3 ) ;  CW 
/ (Al/Ala); AM (A3/A3E) and 

FM (F3/F3E)** 
Transmitter Power Input: 

; (1.8 - 25 MHz) (28 - 29.9 

! 
MHz), SSB, CW, AM, FM, 
240W DC, 80W DC, 160W 
DC. 80W DC, 160W DC 
Carrier suppression: 1 Better than -40dB at 14 
MHz 

, I  Sideband suppression: 
Better than -60 dB (14 
MHz, 1 kHz tone) / Modulation types: 

( A31/J3E: ba lanced  
modulator 
A3/A3E: l o w  l e v e l  
amplitude modulator 

" F3/F3E: variable reactance 
I modulator 
'I Receiver 
' Image rejection: 
, I  Better than 7WB from 1.8- 
I 21.5MHz 
a Better than SOdB from 24.5 : - 29.9MHz 

- ~ - ~ - -  ' Madison's 
LPrice CALL 4 

f DONS CORNER 
(I 
I 

The Ratings continue - 2 meter mobile month: Kenwood 
TR9130, excellent sensitivity, easy operation, light output; 
ICOM ICZYOA, good performance, cheaper pricing; Yaesu 
FT480R, great reliability, medium pricing. 

ICOM IC25A - Kenwood TR7730 - Yaesu FT 230 - All 
popular, All the same basic flavor. Yaesu FT208R - biggest 

, seller; Kenwood TR2SOO - durable; Santec St144 1.11'- most 
features; ICOM IC2AT - basic reliable workhorse. 

Consider the various Mod Kits out FOXTANGO, W6TOG. 
; ICOM-Kenwood users, etc.: Our repair dept. has tried 
11 several & they are excellent, plus an affordable way to '' "upgrade" an old radio (TSBZO?). Remember our service 1 dept. What we can't fix with a hammer, we don't work on. 

I, 
I 

\ 
See you next month! ; 

/' I I 
C .  ' .  . 

' .. 2 1-1 :: 
C .  No. of Cond - 8 . &- 

AWG (in mm) - C -. 
6-22 (7 x 30) 
2 - 1 8 ( 1 6 x 3 0 ) ( 1  191 

HUSTLER I 

5 BTV 1: 
r 100.00 8 1  

1 
1, ' T H ~ D x x  11. 

HYGAIN 
349.00 1 

--% 

I 
RG8 u . I  

I Reput.r . (1Bw <:: : I - . -  I , , 9405 

=,F $c"3jh. NO. C ~ n d  - 8 :_-$ 
: 4 6 C / h .  i; 

AWG (in mm) \- : ' 1 t t  2-1 6 (26 x 30) A3-169.00 
1 ,  %;e;i ,,87:*. 6- 16 (1 6 x 30). (1 17) A4-209.00 
i Belden Mini RG-8 (9258)- lk / f t .  p-4 

7 13-658-0268 CALL F O R  QUOTES 

More Details? CHECK-OFF Page 92 August 1982 47 



le TR-2501 
ndheld trc . . .- 

D i s  a com 
msceiver 

lpact 2 me 
featuring 

:ter FM 
an LCD .- ...- 

s h e  and li 

- , ' n .  - - - -  - 
sc.;in stcps o f  5-kl lz ;ind larger. 
UPIDOWN manual scan 
Built-in tuneable sub-tone encoder 
'I ~i~ic.:iI)lc (\~:~ri:~l)le resistor) to desire-d 
('T(:SS lonr. 
Built-in 16-key autopatch encoder 
"SLIDE-MC" battery pack 
Repeater reverse switch 
Keyboard frequency selection 
Extended frequency coverage 
('ovc.r\ 143.900 to I48.9F15 MI lz In 
5 Itl I /  strps. 
Optional power source 
Using ol~tlonal MS-1 mobile or ST-2 AC 
cllsrger, power supplv, radio may be 
opcr;iterl while charging. (Automatic 
drop-in c.onnertions.1 

Actual size 
High impact plastic case 
Battery status indicator 
'hvo lock switches 
Ikrc.ven\ acc.idcnt;ll frequency change 
ant1 accidenl'il tr;tnsrnission. 

Standard accessories include: 

Handhelc 
MI lz In 5 1 

;witch kcy 

1.t1-2 Deluxe leathcr case 
RH-2A Belt hook 

r- 

j 
Icl lz steps 
l~oard 

WS-1 Wrist strap 
EP-I Earphone 

More information on the TR-2500 
ant1 Tli-3500 is :lvailnble from a11 
aulhorized clealers of Trio-Kenwood 

Flr\ihlr nrlttwn;~ with I<N( '  connector C:on~munications. 1111 West Walnut 
400 mAH NI-Ccl hattrrv ~xlck Street. Cornpton. California 90220. 
A(' charqc'r 

Optional accessories: 
ST 2 t)ii\c L ~ ~ ' I ( I O I I  power 4~1pplv/ yFhFWTf'Y3 
charecr (a~rlrox.  I hr.1 . . . fmcptrltrr zn anralrur mdto 
MS-1-13.8 VIX: mobile stand.'chargerl 
power supplv 

Specifications and prlcrs are suhfect to chnngr tcithout notice or ohligntlon. 



All mode (FM/SSB/CW) POWER, plus.. . !!! - P -  ? Transmit frequency tuning for OSCAR 
F merations 

The TR-9130 is a powerful, yet compact, 
25 watt FM/USB/LSB/CW transceiver 
providing increased versatility of opera- 
tion on the two meter band. I t  features 
six memories, memory scan, memory 
back-up capability, automatic band scan, 
all-mode squelch, and CW semi break-in. 
Available with a 16-key autopatch UP/ 
DOWN microphone (MC-461, or a basic 
UPIDOWN microphone. 

25 watts RF output 
All rnotlrs. (lam, SSI3/CW), utilize a new 
hiqh powrr linrar module. for more reli- 
allle FM operation and incrrased DX on  
SS13 o r  CW. 
FMIUSBILSBICW all mode operation 
l o r  addrtl convcanirncc in ;r I I  modes of 
operation. the mode switch. in cornbina- 
tion wi t l~  thr digital step IDS1 switch. 
dr tenninrs  thr  size (100-fix. I-kHz. 5-kHz. 
10-lcl-lzl of- the tuning o r  scanning step. 
ant1 the number of digits displayrd. 
Six memories 
Orr FM. rncmories 1 through 5 for slmplex 
o r  t600-k1 iz offset. with the OFFSET 
switch. Mrrnory 6 for non-standard offset. 
All six mc~rnorirs rnay he op rmt rd  sim- 
plrx. any  niodr. 
Memory scan 
S(,;IIIS nlrmories in which data is stored. 
Internal battery memory back-up 
With I )  volt Ni-('d 11nttcv-y inst;rllrci. (not 
Krrlwood st~;)pliedl. rnrmorivs \\'ill be r r -  
tained approximately 24  hours. adequate 
for the tyl)ic;~l move from bast, to mohilc. 
A termin;~l is pro\.ided on  th r  rear pz1nc.1 
lor ronncbc.ting a n  external b;lrk-up supplv. 
Automatic band scan 
S ~ l n s  \vithin sriectcd whole 1-MHz 
syjirnents 1i.r.. 144.000-1.14.999I)-MHz). 
Dual digital VFO's . Repeater reverse switch 

&key autopatch UPIDOWN microphone 
version 
Squelch circuit on all modes 
(FMISSBICW) 
Tone switch 
CW semi break-in circuit with sidetone 
Digital display with green LED'S 
High performance receive-transmit 
design 
t\ lo\\ noise dual- ate MOSFET ~ l u s  two 
monolithic rrystd'filters in the crceiver 
I'rorlt-vnd resr~lts in rxc~ l l cn t  two signal 
rhnractrristirs. Carr in transmitter rlrsign 
assures clt.;ln signals in :I I I  modrs.  
Compact size and light weight 
170 (ti-llIl(i1 MI x (58 12-ll/l(iI l l  x 241 
(9-1/2) 1) rnrn finrh).  2.4 kg 15.3 Ibs.). 
Extended frequency range 
C'ovtxrs 143.9 to I.48.99')I) MI-lz. 
Transmit offset switch 
High performance noise blanker 
RF gain control 
RIT circuit for SSBICW 
Amplified AGC 
HIILOW power switch 
S(.I(.(.t< 2 5  o r  5 \v;~tts on  FM o r  CW. 
Accessory terminal 
Quick release mounting bracket 

Optional accessories for TR-91q0, TR-9500: 
Iil'S-7 Fixtsd station power s\rl~l)ly 
I'S-20 Fist'tl st;~tion powrr sr~pply 
ITK-9500 only) 
DO-9A Systcbltr basfa with m?rnory 
hark-up supplv 
SP-120 Extrrnal spcsakt-r 
1'K-1 AC: ad:r;)rer for mt-mory 
b:lck-up ($9 w , ~ ~ P Y , A ~ - - ~  - - - 
More Inform;~tion on  thr  TR-9130 arld . . . fm(.el.v~tt~r in a r r ~ n f ~ ~ t r  rndio 
TR-9500 is avilil:~blr from all authorized 
dealrrs ofTrio-Krnu700d Communications. 
1111 West W;llnut Strret ,  Corllpton. Sprcifirntions arltl pricvs an ,  srtbkrf 
C:llifornia 90220 lo rlrnngc, 117itho1tl nolicr or ohliqc~fion 

70 CM SSB/CW/FM transceiver 
Ilual digital VFO's (%over 430-440 
MHz in 100-1-12, 1-kl-lz. 5-kHz. 25-kl-12. 
o r  I-MHz steps. Transmit frequency 
tuning for OSCAR operations. 
USB. 1,SD. CW. and  FM modes. 
Facilit:~trs 7 0  cm OSCAR 

G mrmorirs. with hack-up terminal. 
Automatic band scan of vntire band 
o r  a n v  I-Mfiz segn~rn t .  rnrmory 
scan, ant1 SSB, ('W s ra r rh  o f  
srlectrd 10-Wz s r m r n t .  
HI-10 W. I,O-1 M'. power output. 
Othrr  ronvrnient k ; ~ t u r e s  include 
noise blankrr, RIT ISSI%. CW) KF 



Introducing the Multi-dimensional 
Sinclair ZX81. string and numerical arrays 

If you're ever Mathematical and scien- 
going to buy a personal tific functiorls accurate to 
computer, now is the time 8 decimal places 
to do it. Unique one-touch entry 

The Sinclair ZX81 of key words like PRINT, 
is the most' powerful, yet RUN and LIST 
easy-to-use computer Automatic syntax error 
ever offered for any- detection and easy editing 
where near the  rice: ' Randomize function 
only $99.95' completely assembled. 

Don't let the price fool you. The ZX81 has 
just about everything you could ask for in a per- 
sonal computer. 
A breakthrough in personal computers. 

The ZX81 is a major advance over the origi- 
nal Sinclair ZX80 - the first personal computer to 
break the price barrier at $200. 

In fact, the ZX811s 8K extended BASIC offers 
features found only on computers costing two or 
three times as much. 

Just look at what you get: 
Continuous display, including moving graphics 

useful for both games and serious applications 
1 K of memory expandable to 16K 
A comprehensive programming guide and 

operating manual 
The 2x81 is also very convenient to use. It 

hooks up to any television set to produce a clear 
32-column by 24-line display. It comes with a 
comprehensive programming guide and oper- 
ating manual designed for both beginners and 
experienced computer users. And you can use 
a re ular cassette recorder to store and 9 reca I programs by name. 

Sinclair technology is also available in TimedSinclair computers 
under a l~cense from S~ncla~r Research Ltd. 



Order at no risk.** 
We'll give you 10 days to try out the ZX81. If These numbers are for orders only. If you just 

you're not completely satisfied, just return it to want information, please write: Sinclair Research 
Sinclair Research and we'll give you a full refund. Ltd., 2 Sinclair Plaza, Nashua, NH 03061. 

And if you have a problem with your ZX81, 'Plus sh~pp~ng and handltng Pr~ce ~ncludes connectors for TV and cassette. AC adaptor, anrl 
FREE manual 

send it to Sinclair Research within 90 davs and "Does not apply t o M 8 1  klts 

we'll repair or replace it at no charge. 
' 

Introducing the 2x81 kit. 
If you really want to save money, and you 

enjoy building electronic kits, you can order the 
ZX81 in kit form for the incredible price of just 
$79.95.* It's the same, full-featured computer, 
only you put it together yourself. We'll send com- 
plete, easy-to-follow instructions on how you can 
assemble your ZX81 in just a few hours. All you 
have to supply is the soldering iron. 
A leader in microelectronics. NEW SOFTWARE: Slncialr h a  1 6 ~  MEMORY MODULE: Llke 

l-he ZX81 represents the latest technology in puH~shedpr~  recorded pro- any powerful, full fledgee com- 
grams on cassettes for your puter, the ZX81 IS expandable. 

microelectronics. More than 10,000 are sold ZX81. We're constantly coming S~ncIair's 1 6 ~  memory module 
every week. In fact, the 2 8 1  is the fastest selling out with new programs, so we'll plugs right onto the back of 

personal computer in the world. send you our larest software your ZX81. Cost is $49.95, plus 
catalog with your computer. shipping and handling. 

We urqe vou to place your order for the 
ZX81 todaf a 

To order. 
To order, simply call toll 

free. Or use the coupon below. 
Remember, you can try it for 
10 days a t  no risk.** The sooner 
you order, the sooner you can 
start enjoying your own 
computer. 
Call toll free 800-543-3000. 

Ask for operator #509. 
In Ohio call: 800-582-1364; 
in Canada call: 513-729-4300. 
Ask for operator #509. Phones 
open 24 houk a day, 7 days 
a week. Have your Mastercard 
or VISA ready. 

To order call toll free: 800-543-3000 
Ad Code 08HR ] Price* Qty. Amount 

ZX81 $99.95 
ZX81 Kit 79.95 

16K Memory Module 49.95 
Shipping and Handling 4.95 $4.95 

TOTAL 

MAIL TO: Sinclair Research Ltd., 
One Sinclair Plaza, Nashua, NH 03061. 

- 

I Name - 

Address 
I 

Citv State Zip- 



See What You've Been Missing! 
Stay in touch with world events, monitor weather, ship 
traffic, and radio amateurs. Connect to your receiver 
and display shortwave radio teleprinter and Morse 
code transmissions with the new receive-only HAL 
C'WR-6700 Telereader. 

Receive ASCII or Baudot RTTY 
Six standard RTTY speeds 
3 RTTY shifts for low or high tones 
Adjustable space for fine tuning 
Receive Morse code - 4 to  50 wpm 
16 lines by 36 or 72 character display 
Two page video display 

0 Parallel ASCII printer output 
0 Requires + 12 VDC and external W monitor 
0 One year limited warranty 
0 Small size (8" x 3 x 12.75") 

Write or call for more details. See the CWR-6700 a t  
your favorite HAL dealer. 

HAL COMMUNICATIONS CORP. 
BOX 365 
URBANA, ILLINOIS 61801 217-367-7373 

............... 
. . . . . . . . .  AZDEN PCS 2 8 0  10m F M  Xcvr. , 2 8 3 . 0  
. . . . . . . . . .  JANEL OSA5 2rn Rcvr. Preamp.  .37.50 

. . . . . . . . . . . . . . . . . . . .  
OF AMATEUR RADIO FM & 

Al l  MFJ I t ems .  12% 011 l tst 
SANTEC 144rP2m Handhe ld . .  .293.M) 

REPEATERS . . . . . . . . .  
TEN.TEC Araosv Xcvr. . . . . . . . . . . . . . . . . . .  4 3 5 . 0  bv Bill Pasternak, WAGITF - -. - - ~ ,  ~ 

TEN-TEC Delta Xcvr.. . . . . . . . . . . . . . . . . . .  
TEN.TEC 0mn1.D Xcvr.. . . . . . . . . . . . . . . . .  
BEARCAT 210XL Scanner . . . . . . . . . . . . . .  
TEN-TEC Hercu les Amp. . . . . . . . . . . . . . . .  

. . . . . . . . . .  AEA lsopole  144 MHz Antenna 
Fr~ces sublect to change w~thoul notlce 

SASE tor our Large Speclals 
and Used Lqurprnent I ~sts  

BEN FRANKLIN 
ELECTRONICS 

115%~ N. Main Hillsboro, KS 67063 

31 6-947-2269 lebj 

52 August 1982 

Comprehensive handbwk covers lust about every facet 
of FM operatoon In a s~mple easy to understand man 
ner 45 chapters put all hnds of FM and Repeater 
toplcs wlthln easy reach You gel a sol14 backqround 
In FM theory control devlces lor repeaters how to 
bu~ld a repeater ATV and RTTY appllcatlon Ideas and 
mare Th~s huge tact Illled repeater bwk IS a must 
lor anyone  riter rested In f M conimuntLdtton 1980 
536 piges. 1st edttlon 

OT-1212 Softbound $12.95 
Please add $1.00 for sh ipp~ng  and handling. 

HAM RADIO'S BOOKSTORE 
Greenville, NH 03048 

I QUALITY MICROWAVE TY SYSTEMS. I 

'qf 
J 

OUR I STH YEAR' 

AMATEUR TELEVISION 
MAGAZINE 

Tom TWE ~ C U U I ~ I )  ( OMMIINK A ~ O N  RADIO A Y A n M "  

Surface Surlace Alrmall Airmall 
U.SICanada All Central Al l  Other 

Mexico Forelgn S Amertca Foreign 
'/,year $ 1 0 0 0  1 1 3 0 0  $ 2 0 0 0  S23CQ 
1 year S 20 00 1 2600 5 4000 1 46 00 
Zyear $ 3 8 0 0  $ 5 0 0 0  $ 7 8 0 0  $ 9 0 0 0  
3 year 5 5600 $ 74 W $11600 $134 00 

ATV SSTVFAX RTTYbarelkres EME 
M~crowave and Computers 

Publrshed 12 l imes pe r  year b y  Mike Srone WBOOCD 
P 0 Box H. Lowden. Iowa 52255 0408 

v 

i '8 i I 

I r f enterprises ! 
I I 
I I 
! Get our quote on a Hy-Gain i 
I tower or tower, antenna, j 
i mast, and rotor package. 1 

I I 
Also specials on TH7DX, i 

I rotors, 32-19 and 2148 i ! ~Boomers~~. 
I I - 
I I 
i Route 7 St. Cloud, MN 56301 i 

Tell 'em you saw it in HAM RADIO! 



HAM CALENDAR August 
SUNDAY MON I TUES 1 WED 1 THUR 1 FRI I SATURDAY 

(5TH ANNUAL SOUTH HILLS BRASS POUNDERS b M O D U L I  
TORS HAMFEST - Comrnuncrv Cuiiqe of Ailegnenv Countv Prcl 
buron b or mare >nfo conlair WIIP~~ - 7 

I I 

~~ ~ I Cenie! W ieiiowilone Foe rnorEl EUROPEAN C W CONTEST I 8 

'"'" ion'si' 'lENE OARC WAE C W CONTEST I I 

YlTH ANNUAL WlMU &MATCUR 
RADIO CONVENTION Wpsl 
Yrlinw\lnnr r r ,nv~nl lnn and 

NIAGARA PENlNSULl ARC - Spr ,a  Lvenl Scaclon ceiebralng ?he 
lmh annversrv d the Ruvai Canadman Henley R N a l r o  - 1 I' 

TRI COUNTY &RC ANNUAL HAMFEST'PICNIC - Heid ol  Lor 
Angeer Counrv Fargrounds Pomona C1 For more info ronlarl 
TCARA Hornfell Cnairman WBELZ PO8 142 Pornona CA 91769 - 7 

46 FSTV UHF CONTEST 7 8  
&RRL UHF CONTEST 7 8 

- ~ - - ~  - - -  ~- 
- Swnroied bv ~ h e  Blocl Rlrel ARC a! Werl Lde Covnly Palh nesl 
G I ~ O  c a s a  xm - r 

ITTH ANNUAL HOCLLEV COUNTV ARC PlCRlC AN0 HAMFEST 
Co sonrored br rhe Nannre.1 Texas Emergency Net i o  be hero me 
Levelland Texas c i ty  liar, 1 

24TH INLIUAL FM PlCNlC AND HAMFIST - S~onrored by ihe 
Steubn Covniv Radlo A m a l u l r  a l  Clwked Lake Anqola IN 1 

GREATER J IC ISONVl lLE  HAM 
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eight-channel 
memory scanner 
for the Sony ICF=2001 

Modifications to increase 
the versatility of this 

general-coverage receiver 

A l ow-cos t  mod i f i ca t ion  to the Sony model 
ICF-2001 receiver allows sequential sampling and au- 
tomatic acquisition of any eight active frequencies 
from 150 kHz to 30 MHz. This modification uses 
eight readily available ICs and adds a significant de- 
gree of automation to a variety of monitor applica- 
tions without inhibiting any of the original receiver 
functions. 

The ICF-2001 receiver provides some surprisingly 
professional state-of-the-art features. I had seen this 
receiver in numerous magazine ads for a year or so 
before deciding to consider it as a second or backup 
monitor receiver. The key pad frequency entry (with- 
out any bandswitching) and up-down incremental 
tuning took a little getting used to after years of using 
the R-390A and other vintage receivers. However, 
once I adapted, I discovered its outstanding frequen- 
cy stability and tuning accuracy attributes, which are 
the product of phase-locked-loop (PLL) synthesizer 
design. Admittedly, this receiver's selectivity is no 
match for the R-390A, but other features such as 
small size, low power consumption, ease of opera- 

tion and utility have given it a prominent position in 
my station. For those interested in the considerable 
number of signals outside the ham bands (for exam- 
ple, RTTY press, aeronautical and maritime commu- 
nications), the general-coverage aspects of the 
ICF-2001 should have great appeal. 

some uses 
The ability to store six preset frequencies for in- 

stant pushbutton recall and the capability to scan 
continuously between two preset frequencies and 
automatically stop on active signals were of particu- 
lar interest. Repeated use of the scan mode of opera- 
tion in the receiver led to the design of the following 
modification, which has permitted continuous se- 
quential scanning of the memory channels with auto- 
matic dwell capability on active channels. Although 
these search-dwell features are common in the popu- 
lar VH F-UHF scanners, their use in high-frequency re- 
ceivers is restricted primarily to expensive special- 
purpose equipment. Some of the uses I have found 
to be convenient in the modified receiver include the 
ability to determine unpredicted band openings with- 
out dedicated listening and to maintain a "quiet" 
speaker watch on several fixed-net frequencies for 
out-of-schedule activity, particularly emergency and 
rescue nets. 

By Bill Farmer, W3CSW, 16920 Glen Oak Run, 
Rockville, Maryland 20855 
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I C F - 1 0 0 1  SWITCH MATRIX 
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CHANNEL 

- C H A N N E L  

0 D E N O T E S  I N T E R A C E  P O I N T S  
0 

f ig.  1. Simplified schematic of CMOS switching 
scheme, existing pushbutton switch matrix and inter- 
connecting points. 

about the circuit 
For automatic sequencing of the pushbutton 

memory channels, a scheme of electronic switching 
connected in parallel with the existing memory chan- 
nel and scan limit pushbuttons is used. As shown in 
fig. 1, the basic circuit uses CD4066 quad bilateral 
switches controlled by a CD4017 one-of-ten counter 
and a CD4013 dual D flip-flop. Timing pulses are gen- 
erated by an XR-L555 low-power timer. Pulses gen- 
erated by U1 cause U2 pins 3,4, 10, 5, and 9 to alter- 
nately go high for one count each. This action se- 
quentially pulses CMOS switches in U3, which are 
connected to one side of the ICF-2001 pushbutton 

switch matrix. As U2 pin 9 goes high, it resets the 
timing sequence and clocks U5, which alternately 
closes and opens CMOS switches in U4A or U4B. 
These switches are wired to the ODD and EVEN sides 
of the switch matrix. This cyclic operation causes 
odd-numbered memory channels 1-3-5-7 to  be 
scanned (turned on and off in sequence), followed 
by even-numbered channels 2-4-6-8. Pushbuttons 
for channels 7 and 8 are actually the high and low 
search limit switches labeled 11 and L2 on the 
ICF-2001. This switching scheme is relatively straight- 
forward and has been gleaned from previously pub- 
lished articles and application notes featuring the 
CD4066 and CD4017 ICs.1,*,3 

additional circuits 
There are a number of additional supporting cir- 

cuits that must be incorporated if this automatic 
scanning feature is to serve a useful purpose. These 

I OUTPUTS FROM U 2  I 

LEO6 

3 4 E V E N  

fig. 2. Channel-indicating circuit composed of LEDs (A). 
to  show which channel is active or is being scanned. 
The ftont panel layout of  LED^ through LEDG is shown 
in (B). 
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circuits will (a) provide a visual indication of which 
memory channel is being scanned or becomes ac- 
tive, (b) provide a means to automatically stop scan- 
ning when a signal occupies a memory channel, (c) 
cause the scan feature to resume search when signal 
activity ceases, (d l  mute the receiver audio during 
scan (if desired), and (el allow normal receiver push- 
button operation when not using the memory scan 
mode. These circuits make use of only three addi- 
tional ICs and the unused portions of U4 and U5 plus 
a general-purpose NPN transistor and reed relay. Fig. 
2 depicts the use of U6 (quad exclusive-OR gate) and 
U7 (hex buffer), which drive six LEDs to provide visu- 
al indication of scanned or active channels. Sequenc- 
ing for these ICs and LEDs is provided by the controlled 
sequential outputs of U2 for the four numbered 
LEDs; and, from U5A, Q and a outputs for the ODD 
and EVEN LEDs. Resistors R1 and R2 provide current 
limiting for the LEDs. While scanning, the ODD and 
EVEN LEDs will alternately light, while the numbered 
LEDs will indicate which memory channel switch clo- 
sures are occurring. 

pause or dwell function 
This portion of the circuit makes use of a section of 

the existing receiver circuit that automatically stops 
the original L1 and L2 search functions mentioned 
earlier (continuous search between two preset fre- 
quencies). An examination of the ICF-2001 schemat- 
ic and a lot of trial and error probing revealed a point 
in the receiver that latched high (about + 3 volts) 
during received-signal conditions and remained low 
during "no-signal" conditions. These levels are suffi- 
cient to trigger a D flip-flop in U5 and control opera- 
tion of one of the leftover CMOS switches in U4. 

Fig. 3 illustrates a simplified circuit that uses this 
"signal presence" point, G, to both automatically 
stop the memory scan and start delay time-out clock 
U8. This circuit allows the automatic-scan cycle to 
resume following a four- to six-second delay after a 
received signal goes off the air. Additionally, this part 
of the modification will allow muting the receiver 
audio during memory scan operation. During a scan, 
U5B provides the primary operating voltage ( +Vcc) 
to U1,  the scanner clock, through the Q output of 
U5B. 

If a signal is detected in the memory channel being 
scanned, point G will swing to + 3 volts. This causes 
U5B to reset, which removes power from U1. The 
delay time-our clock, U8, is powered up through 
U ~ B ' S ~  output, turning on Q1 and RYI, whose nor- 
mally open contacts are in series with the ICF-2001 
speaker voice coil. Notice also that with a received 
signal present and + 3  volts at point G, which turns 
on CMOS switch U4C, the time-out-clock charging 
capacitor C1 is shorted. This prevents or delays the 

A 

fig. 3. Simplified circuit that provides automatic scan 
stop and re-start functions as well as audio squelch and 
delay timeout provisions. 

U8 and R3C1 timing function until a "no signal" con- 
dition causes point G to go low. The stop-scan con- 
dition will prevail as long as a signal is present and 
+ 3  volts are maintained. The RC time constant for 
U8 was empirically derived to account for QSB and 
other random "no signal" conditions that are ob- 
served in high-frequency CW and SSB communica- 
tions. Once the signal goes off the air, or fades for 
longer than 4 to  6 seconds, U8 times out, which re- 
sults in a high at pin 3 providing a set condition for 
U5B and resumption of scan with muted audio. 

additional circuit functions 
The remaining add-on features are best described 

using fig. 4, the overall schematic. (A  parts list is 
provided in table 1.) Notice that switch S1 (a 3PDT 
toggle switch) performs three separate functions. 
S I A  enables or inhibits U2 to permit manual stop- 
start of memory channel scanning. S1 B opens the re- 
ceiver switch matrix ODD-EVEN common connection 
so that in the MANUAL (non-scan) mode, no switch 
connections are closed that would preclude normal 
pushbutton operation of the receiver. Finally, SIC is 
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inserted in parallel with RYl's contacts so that nor- 
mal unsquelched audio is always available in the 
MANUAL mode. 

Three other switches appear in fig. 4 that perform 
the following optional, but recommended functions. 
When S2 is in the eight-channel position, all eight 
memory channels are scanned as described earlier. 
However, when switched to the four-channel posi- 

tion, S2 disables U5A flip-flop action, causing repeti- 
tive scanning of only four ODD or four EVEN chan- 
nels. By manually toggling S2 while in the MANUAL, 
or non-scanning, mode, the ODD or EVEN LED will in- 
dicate whether channels 1-3-5-7 or 2-4-6-8 will be 
scanned when S2 is finally placed in the four-channel 
position. This simple option permits segregating 
ham- and non-ham-band frequencies of interest into 

1 1 0 H 

fig. 4. Overall schematic diagram of memory scanner modification. 
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1 table 1. ICF-2001 scanner modification parts list. I 
symbol 

C1 
C2 
C3 , 
CR1.2 
LED 1-6 

Q 1 
R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R10 
R11 
R12 
RY1 
S1 
S2-4 
U 1 
u2 
U3 
U4 
U5 
U6 
U7 
U8 

description 

2.2pF 35V tantalum 
l.OpF 35V tantalum 
0.01 pF 50V disc ceramic 
1 N914 diode 
light-emitting diodes, nominal 
10 rnA, Jameco XC526R 
2N3904 NPN 
270 ohm '/4 watt 
270 ohm '/4 watt 
2.2 megohm % watt 
510 ohm 5/4  watt 
2.2 kilohm '/4 watt 
27 kilohm % watt 
4.7 megohm '/4 watt 
270 ohm '/4 watt 
560 kilohm 'h watt 
100 kilohm '/4 watt 
3.3 kilohm '/4 watt 
100 kilohm '/o watt 
5 Vdc SPDT mini relay, Jameco HA1-5 
3PDT toggle switch, Jameco 7301 P3 
sPDT toggle switch, Jameco JMT-123 
XR-L555 
CD4017 
CD4066 
C D4066 
CD4013 
CD4070 
CD4050 
XR-L555 

separate groups of four channels for selective mon- 
itoring. 

Switch S3 is added to the SET pin of U5B to mo- 
mentarily break audio squelch as signals are acquired 
during scan without stopping the scan sequence. 
The switch is labeled DELAY and PASS to  denote 
normal scan delay with the four to six second time- 
out as previously described, or to pass up active 
channels after briefly listening to the active channel's 
audio. I found this mode useful when monitoring 
specific channels for expected activity that were al- 
ready in use by other stations. Momentary aural sam- 
ples of a channel allow continuous uninterrupted 
scanning action along with enough aural information 
to know when a channel is no longer in use. 

The final switch, S4, which is labeled SPKRJ 
SQUELCH is a switch in parallel with RY1 contacts to 
allow normal audio output while in the scan mode. 
The repetitive ker-chunk, ker-chunk as the receiver 
steps through empty channels is not normally de- 
sired. However, this provision is included to permit 
aural recognition of weak signals that are unable to 
develop sufficient AGC action in the receiver to cause 
automatic scan stop. 

Incidentally, the ICF-2001 is no slouch in the sensi- 
tivity department considering its fixed 6-kHz i-f band- 

width. Comparative tests showed that signals in the 
quarter microvolt region are aurally discernible, and 
that typically signal levels of about S6 to S8 were suf- 
ficient for automatic signal acquisition by the modi- 
fied receiver. A separate project to improve the selec- 
tivity of the ICF-2001 is currently on the drawing 
board. 

interface connections 
A total of eleven interface connections must be 

made to the ICF-2001. These connections are indi- 
cated in the figures as A through K and are shown 
pictorially in figs. 5 and 6. Dense packaging within 
the radio will demand careful attention to detail while 
making these connections. I found that mounting a 
small prewired multipin connector through the rear 
of the radio near the D-cell battery compartment 
gave good internal access and allowed unencum- 
bered use of the set with the modification unplugged. 
The use of small color-coded ribbon cable is recom- 
mended for all interior connections. There's no room 
here for your 500 watt plumber's iron, so muster the 
lowest wattage pencil iron and smallest tip you can 
find. Remember, you are working with CMOS de- 
vices so ensure all handling and soldering is done in a 
static-free environment. 

Begin by removing all batteries and the six Phillips- 
head retaining screws that hold the front and back 
sections of the radio together. Ensure the external 
antenna terminals are screwed in tight, then carefully 
separate the two halves of the radio, resting the 
heaviest half (speaker, battery compartments and 
main PC board) on the working surface, while prop- 
ping the front-panel half up at about a 90 degree 
angle. Next remove the single Phillips-head screw se- 
curing the speaker, and lift the speaker up, out and 
to the left of your work (refer to fig. 5). 

Carefully unsolder and remove the two-color 
(red/whitel striped lead from the speaker voice-coil 
terminal. This lead represents interface point H and 

fig. 5. Pictorial of receiver interconnecting points G 
through K located on the main receiver PC board. 
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the now vacated speaker terminal interface point I. 
The solid-color (white) speaker lead is the speaker 
ground connection and is left as is. Next, isolate the 
1000-pF electrolytic capacitor (C80), which is 
mounted on the main receiver PC board between the 
speaker mounting hole and the external S P K R I  
PHONE jack. The positive and negative terminals on 
this capacitor form interface points J and K respec- 
tively, which will provide about 4.5volts dc power for 
the modification circuit. Just to the right of the 
speaker mounting hole, an elevated PC sub-board 
with many ribbon-wire connections will be found. 
This raised sub-board contains 0209 in the upper left 
corner. The base, collector, and emitter leads of 
0209 are outlined and marked on the board. The 
center pin and lead (collector) of Q209 is intercon- 
nect point G. 

The next six connections will be made to PC 
boards located beneath the front-panel pushbutton. 
To locate these connection points, first remove the 
Mylar foil shields that cover these PC boards. Refer- 
ring to fig. 6, interconnect point D will be found on 
the lower left corner of the frequency-entry key pad, 
and the last five connecting points will be found on 
the left edge of the memory channel pushbutton PC 
board. These last five connections are made on the 
solder eyelets, which are vertically oriented and con- 
tain white, blue, yellow, red, and brown wires that 
interconnect the two boards. This concludes the 
work within the receiver. Ensure good lead dress to 
allow proper closure of the set. Additionally, mark 
the multipin connector terminals that correspond to 
audio leads H and I. These two terminals must now 
be shorted together for normal receiver operation 
without the scanner mod attached. 

packaging and construction 
Due to the "cigar-box" shape of the ICF-2001, I 

chose to mount it and the scanner mod on a 7-inch 
(17.5 cm) rack panel, which conforms to the rack- 
mount layout of my station. However, other arrange- 
ments such as mounting the scanner mod in a small 
sloping panel enclosure for desktop operation could 
be used. The scanner mod can be easily packaged 
within an area of about 3 x 4 x I-inches (7.5 x 10 
x 2.5 cm) using IC sockets and standard perf board 
with conventional point-to-point or wire-wrap con- 
nections. There are no critical lead length or layout 

- - -- 
L L _ ? _ <  L A  MEMORY 

C H A N N E L  

F R E O U E N C I  E N T R Y  S U E - H O A R D  S U B - B O A R D  

fig. 6. Pictorial of receiver interconnecting points A 
through F located beneath the frequency entry and 
memory channel pushbutton switches. 

2. Check interface points A through G with the scan- 
ner mod powered up to ensure that less than about 
0.6 volt dc to ground appears at these points. A high 
on any one of these points indicates a wiring error, 
which must be corrected before connecting the mod 
to the receiver. 

3. Check the total current consumption of the mod, 
which should be on the order of 7 mA. This addition- 
al demand on the receiver is easily accommodated 
along with the nominal 150 to 200 mA requirements 
of the receiver from the external power supply fur- 
nished with the ICF-2001, which is rated at 4.5 volts 
dc at 600 mA. 

a final word 
I've had this scanner modification in almost contin- 

uous use since August, 1981, without a hitch. While 
the modifications described in this article are directed 
toward the Sony model ICF-2001, the same tech- 
niques could apply to other digital receivers such as 
the Panasonic RF-6300 boasting twelve pushbutton 
memory channels. The modest cost of the ICF-2001 
(under $300) and its increased utility after modifica- 
tion provide a new dimension in high-frequency 
monitoring, which has heretofore not been within 
the means of the average Amateur. I'd be pleased to 
correspond with anyone considering use of this mod- 
ification and would appreciate any ideas on other ap- 
plications or modifications contemplated for the 
ICF-2001. I'd be most grateful for a self-addressed, 
stamped envelope with all correspondence. 

precautions to observe. However, upon completion references 
of the project and before connecting it to the receiv- 

1. Forrest M. Mirnrns, "A Programmable Function Generator," Popular 
er, some preliminary checks should be made: Electronics, January, 1982. 

2. Howard M. Berlin, 555 TimerApplications Sourcebook, f~rst edition, sec- 

1. Power up the scanner mod using a 4.5- to &volt dc and pr~nting. 1979. 
3. Don Lancaster, CMOS Cookbook. first edition, second printing. 1977. 

source to ensure that manual start-stop of the timing 
and LEDs is occurring. ham radio 
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tebook 

R-1000 mod 
Owners of the Kenwood R-1000 re- 

ceiver have probably wondered how 
they can listen to signals in the 200- 
500 kHz band without getting QRM 
from broadcast station images. I had 
this problem and solved it by install- 
ing a lowpass filter in series with the 
antenna. 

I had at first anticipated that the 30- 
foot-long antenna wire I was using 
could be tuned wi th an antenna 
tuner. But that did not work because 
the R-1000 low-frequency-antenna 
input is 1000 ohms and would still 
pick up these images. This high input 
impedance is hard to work with, but a 
lowpass filter does the job! 

construction 
I built my filter in a small metal box 

using 0-400 pF variable BDC-type ca- 
pacitors - not compression-type 
(see fig. 1). Other than the capacitors 
and a box, all I needed was an induc- 
tance. The J.W. Miller #2007 Loop 
Stik, which tunes 540-1650 kHz with 
an inductance of 150-1000 pH and a 0 
of 220 at 790 kHz, works perfectly. 
The slug was adjusted far enough 

(9.14 MI  

SHIELDED BOX 
ANTENNA 

fig. 1. Lowpass filter for the R-1000. 

fig. 2. As the two variable capacitors 
are increased in value, the cut-off point 
of the filter goes lower in frequency 
and it attenuates the broadcast signals. 
which come in as an image on the re- 
ceiver. Copying a signal on 475 kHz. 
you can only approach so close to 500 
kHz and still have the 475-kHz signal. It 
does, however, eliminate or attenuate 
signals from 600 kHz to 1000 kHz well 
enough to make the 200-500 kHz band 
on the R-1000 useful. Instead of dozens 
of images there may be only several 
from local BDC stations. 

into the core so that the capacitors 
would tune. Two feed-through insu- 
lators were used on the can for input 
and output .  The unit  should be 
shielded to prevent the BDC signals 
from bypassing the filter. 

adjustment 
I qdjusted my filter by tuning in a 

ship broadcast on CW at 475 kHz 
with both capacitors all of the way 
out, and an interfering BDC station 
coming in. Then gradually I increased 
the capacitance until the BDC station 
disappeared and all that was left was 
the ship broadcast station. See fig. 2. 

This is the only device I have been 
able to find that makes this band and 
the 180-kHz non-license band usable. 

Ed Marriner, W6XM 

improved keying 
for the HW-8 

My Heath HW-8 exhibited an ex- 
cessively long rf output decay time. 
This resulted in choppy sounding CW 
at the higher keying speeds. Above 
about 25 WPM the output became a 
steady carrier even though the side- 
tone sounded good. 

The problem was traced to the 
break-in delay circuit (fig. 1). Capaci- 
tor C92 was discharging through 012 
causing keying transistor Q11 to re- 
main in conduction for over 100 milli- 
seconds after the key was released. 
The solution was to reconfigure 012 
to function as an ordinary diode. 
When the key is up, 012 is reverse 
biased, effectively disconnecting C92 
from the keying circuit. 

To make the modification, simply 
remove resistors R66 and R67 (both 
4700 ohms). Then solder a jumper 

If7 02 1 
TO KEY 

JACK 
U 

021 
TO KEY 

JACK ' U 

fig. 1. Original break-in delay circuit of 
the Heath HW-8, A. The improved cir- 
cuit, 8, eliminates choppy-sounding 
CW at higher keying speeds. 

wire between the base and collector 
of 012. This modification had no no- 
ticeable effect on the break-in delay 
circuit or the setting of the delay 
control. 

Robert W. Lewis, W3HVK 

60 August 1982 



More Details? CHECK-OFF Page 92 August 1982 61 

IC-2KL 
160 - 15 meter solid state linear amplifier. For 
use with the IC-701, IC-720A, or IC-730,500 
watt CW out. Includes matching power supply. 

ICOM's top of the line - 9  band HF transceiver. 
general coverage receiver -0.1 MHz to30MHz, 
VDC operation (compatible with PSI5 power 
supply). 2 VFO's builtin. 

TOP OF THE LINE! m-1 NUMBER ONE! 

The Oldest and Largest Stocking Authorized Dealer in South Carolina! 

Our service facilities are the finest in the South along with our FCC Licensed Technicians. 
Our highly qualified sales personnel will be very happy to take your orders or help you solve 
your communications problems. 

G.I.S.M.O. 1039 LATHAM DRIVE ROCK HILL, S. C. 29730 

Call Us TOLL FREE For All Your Radio & Computer Needs 
800-845-61 83 

Service Department - 803-366-7158 

APARTMENTS - MOTELS - VACATIONS 
Quick Simple Installotion. Operates on 2.6, 
10,15,20 and 40 meters. All coils supplied. 
Only 22-112 inches long. Weighs less than. 
2 Ibs. Supplied with 10 ft. RG 58 coax and 
counter poise. Whip extends to 57 inches. 
Handles up to 300 watts. 
VSWR-1.1:l when tuned 
Wri te  for m o r e  details and o t h e r  WW products 
BARKER & WLUAMSON. INC. 
10 CANAL STREET 
BRISTOL. PA 19007 

CODE PRACTICE TAPES FROM 
HRPG - Practice copying Morse 

Code anytime, anywhere. Whether 
you're upgrading your present license or 
just trying to up your code speed, a large 

assortment allows you to choose exactly the 
kind ol  practice you need. 

each tape $4.95 2/$8.95 3/$12.95 

I 

Here's the way to go tor those plannlng to upgrade thelr present 
l~cense to General or Extra Class Both OSO lapes are reproductions of 
aclual on-the-a~r CW contacts, s~m~la r  In content to the FCC code 
exams. Both tapes are recorded at speeds lasler than those en. 
countered In the exams Get the best practlce lor that all.lmportant code 
test by masterrng these tapes 
A 90 mtnute tape ol 25 OSOs sent at 15 wpm 
O HR-QSO-1 $4.95 
A 90 mfnure tape of 30 OSOs sen1 at 22 5 wpm 
O HR-OSO-2 $4.95 

PLAIN LANGUAGE TEXT SERIES 
Now. there's an opportunlly to practlce copylng code ~n plaln language 
text. any tlme of the day The PLT serles IS excellent lor those who 
are learning code by the word method These tapes can also be used to 
Improve send~ng speed and accuracy by ustng the provtded text and a 
code pract~ce osc~tlator to Send In llme wlth the tape 
UHR-PLT1 - $4.95 DHR-PLT2 - $4.95 

15 wpm code tor 20 minutes 30 wpm code tor 20 mtnutes 
18 wpm code tor 20 minutes 35 wpm code tor 15 minutes 
22 wpm code tor 20 minutes 40 wpm code for 15 minutes 
25 wpm code for 20 minutes 45 wpm code for 15 mlnutes 

50 wpm code lor 15 m~nutes 

Pleaseadd $1 for shipping. 

Ham Radio's Bookstore 
Greenville, NH 03048 



~ Q S K  QSK QSK] 

I FULL BREAK-IN WITH YOUR PRESENT AMP 

$59%. usa QSK-1 
Full Break-In Amplifier Module 
Full break-in (QSK) is increasingly popular among CW operators due 
to more and more transceivers featuring full break-in. 

The problem is how to accomplish full break-in with your present 
amplifier. 

The QSK-lTM module is the solution. It is simple to install, "plug and 
play" between the transceiver and the amplifier. With the QSK-lTM 
installed, the transceiver is instantly sensitive to other signals on the 
band between the transmitted keying pulses. Computerized CW and 

'key board operators will love the QSK-lTM. 
Enjoy conversation-like CW qso's at a full kilowatt. 

I Post paid continental U.S.A. $59.50 I 

@out 
0 in 

ant @- 
t rly tr lY f ~ m p  Supply Co. 

< 
I 

Transceiver Q S K-1 Amp 73 Maple Dr., Hudson,Ohio 44236 
216 -656-4364 
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(Comments continued from page 8) 

time until the same resolution is ap- 
plied to 220 and 4407 Probably the 
only reason these are not in danger 
now is that the pertinent CATV chan- 
nels are not nearly so widely in use - 
but they will be as the CATV opera- 
tors expand the number of channels 
they distribute. 

The entire problem with respect to 
Amateurs can be resolved in either of 
two ways: (1) Take away virtually all 
the Amateur VHF-UHF bands, or (2) 
Deactivate three CATV channels out 
of the one hundred or so authorized. 
The third alternative, eliminating leak- 
age points is simply not practicable. 
The systems are too complex, and 
subject to too many uncontrollable 
factors. 

There is at least one thing Ama- 
teurs can do: present the facts to 
their local city council. CATV opera- 
tors are franchised by the local corn- 
munity (not by the FCC), and Ama- 
teurs can often get a sympathetic ear 
at the local level - especially if their 
contributions to the community dur- 
ing emergencies and in other public 
service endeavors are pointed out. 
The cities would probably be willing 
to tell the CATV franchise to avoid 
using one (or at most, three) chan- 
nels if that was all it took to preserve 
Amateur Radio in the community. 

Frank Bates, AAGC 
Santa Clara. California 

the Zepp 
Dear HR: 

The excellent article by W0WL on 
the 40 and 80 meter center-fed Zepp 
antenna doesn't tell all. With proper 
antenna-tuning network, this anten- 
na is an excellent all-band antenna. 
Also, by reducing the flat top length 
to 68 feet and using 66-foot feeders, 
you'll find that it will do a fine job on 
80 through 10 meters. The 33 feet 
above ground is fine. After putting up 
this antenna in Florida I took down 
my three-element beam. 

C.R. Sellwood, W2RHO 
Liverpool, New York 

SATELLITE SYSTEM HEADQUARTERS 
Don't wait. Get Your TVRO System TODAY! 

t he  DEXCEL and 
Automat ion Tech- 
niques un i ts  

Modulators 

Complete System 
ready to install f rom CHAPARRAL DEXCEL SATELLITE ANTENNAS 
$2850 "Super Feed" 120 low noise 
Cal l  today for  more feed horn  amplif iers MDS POWER SUPPLIES 
informat ion $85.00 $495.00 $35.00 

1900 to  2500 MHz Microwave Downconverters 
Kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $28.50 
Assembled. . . . . . . . . . . . . . . . . . . . . . . . .  $48.50 
ALSO AVAILABLE 
Commercial M.D.S. System .... $169.95 
SLOTTED ARRAY ANTENNA. . . .  $28.50 

PB RADIO 
SERVICE 

1950 E. PARK ROW ARLINGTON, TX 76010 
CALL ORDER DEPT. TOLL FREE 

(800) 433-51 69 [m] 
FOR INFORMATION CALL 
(81 7) 460-7071 

because lndivlduals assume situations are safe when they are not. 

Installation and dismantling of towers is dangerous and temporary 
guys of sufficient strength and size should be used at all t~mes 
when individuals are cl~mbing towers dur~ng all types of ~nstalla- 
tlons or dismantlings. Temporary guys should be used on the 
first 10' or tower during erection or dismantling. D~smantling 
can even be more dangerous since the condillon of the 

The dismantling of some towers should be done 
with the use of a crane In order to minlmlze the 
possibility of member, guy wire, anchor, or base 
failures. Used towers In many cases are not as 
Inexpensive as you may think if you are injured 

Get professional, experienced help and 
read your Rohn catalog or other tower 
manufacturers' catalogs before erecting 

with your local, professional tower 

Davtslon ol U N R  Inc 

6718 We11 Plank Road 
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pi+-- Doe? 6 
" SUMMERSALE 

MODELS 2 & 3 WlTH COAX FITTINGS IN  B O U T  AND WlTH WEATHER.PROOFED DIE CAST 
HOUSINGS 
FACTORY WIRED & TESTEO $50 addltlonal 
BASIC POWER SUPPLY 
POWER SUPPLY KIT FOR ABOVE WlTH CASE 
FACTORY WIRED & TESTEO 
ANTENNAS & OTHER ACCESSORIES AVAILABLE SEND FOR MORE INFO . -  - .  

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO MAKE YOUR 
COUNTER COMPLETE HAL.800A 7 DIGIT COUNTER WlTH FREOUENCY RANGE OF ZERO 
TO 600  MHz  FEATURES TWO INPUTS ONE FOR LOW FREOUENCY AN0  ONE FOR HIGH 
FREOUENCY AUTOMATIC ZERO SUPPRESSION TlME BASE I S  1 0 SEC OR 1 SEC GATE 
WlTH OPTIONAL 10 SEC GATE AVAILABLE ACCURACY t 001% UTILIZES 10 MHz  
CRYSTAL 5 PPM COMPLETE KIT $129 

HAL.300A 7-DIGIT COUNTER (SIMILAR TO 600A) WlTH FREQUENCY RANGE OF O- 
300 MHz COMPLETE KIT $109 
HAL.5OA 8 OlGlT COUNTER WlTH FREQUENCY RANGE OF ZERO TO 50  MHz OR BETTER 
AUTOMATIC DECIMAL W l N T  ZERO SUPPRESSION UPON DEMAND FEATURES TWO IN  
PUTS ONE FOR LOW FREQUENCY INPUT AND ONE ON PANEL FOR USE WlTH ANY INTER 
NALLY MOUNTED HALTRONIX PRE SCALER FOR WHICH PROVISIONS HAVE ALREADY 
BEEN MADE 1 0 SEC AND 1 SEC TIME GATES ACCURACY + 001% UTILIZES 1 0  MHz  
CRYSTAL 5 PPM COMPLETE KIT $109 

FREE: HAL.79 CLOCK KIT PLUS AN INLINE RF PROBE WlTH PURCHASE OF ANY FRE- 
QUENCY COUNTER 

PRE-SCALER KITS 
HAL 300 PRE . . . . . (Pre-drilled G.10 board and all components) . . . . . $14.95 
HAL 300 AIPRE. . . . . . . . . (Same as above but wlth preamp). . . . . . . . . $24.95 
HAL 800 PRE . . . . . (Pre-drilled G - 1 0  board and all components). . . . . $29.95 
HAL 800 AIPRE. . . . . . (Same as above but with preamp). . . . . . $39.95 

TOUCH TONE DECODER KIT 
HIGHLY STABLE DECODER KIT COMESWITH2SIDED.PLATED THRU AN0 SOLDER FLOWED 
G-10 PC BOARO. 7-567 's .  2-7402.  AND ALL ELECTRONIC COMPONENTS BOARO MEAS- 
URES 3 -1 /2  x 5 -1 /2  INCHES HAS 12 LINES OUT ONLY $39.95 
NEW - 16 LINE DELUXE DECODER $69.85 

I DELUXE 12.BUTTON TOUCHTONE ENCODER KIT UTILIZING THE NEW ICM 
7206 CHlP PROVIDES BOTH VISUAL AND AUDIO INDICATIONS' COMES WlTH ITS OWN 
TWO-TONE ANODIZED ALUMINUM CABINET MEASURES ONLY 2-314" x 3-314 COM- 

, PLETE WlTH TOUCH-TONE PAD. BOARD. CRYSTAL, CHlP AN0  ALL NECESSARY COMPO- 
NENTS TO FINISH THE KIT PRICED AT $29.95 

1 NEW - 16 LINE DELUXE ENCODER 339.95 

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISE0 VERSION OF THE VERV POPULAR 
WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GARRETT IN QST MAGAZINE 
AND THE 1975 RADIO AMATEUR'SHANOBOOK $16.95 

ACCUKEYER - MEMORY OPTION KIT PROVIOES A SIMPLE LOW COST METHOD 
OF ADDING MEMORY CAPABILITY TO THE WB4VVF ACCUKEYER WHILE DESIGNED FOR 
DIRECT ATTACHMENT TO THE ABOVE ACCUKEYER, IT CAN ALSO BE ATTACHE0 TO ANY 
STANDARD ACCUKEYER BOAR0 WITH LITTLE DIFFICULTY $18.95 

1 BUY BOTH THE MEMORY AN0  THE KEYER AND SAVE COMBINED PRICE ONLY $32.00 

PRE-AMPLIFIER 
HAL.PA.19 WIDE BAND PRE.AMPLIFIER 2 - 2 0 0  M H z  BANDWIDTH ( - 3 6 0  
POINTS). 1 9  dB GAIN FULLY A~SEMBLEO AND TESTED $8.85 

CLOCK KIT - HAL 79 FOUR.DICIT SPECIAL - 57.95. 
OPERATES ON, 12-VOLT AC (NOT SUPPLIED) PROVISIONS FOR DC AN0  
ALARM OPERATION 

I' 6-DIGIT CLOCK 12/24 HOUR 
COMPLETE KIT CONSISTING OF 2 PC G-10 PRE-DRILLED PC BOARDS. 1 CLOCK CHIP, 6 
FND COMM CATH READOUTS. 1 3  TRANS.. 3 CAPS. 9 RESISTORS. 5 DIODES, 3 PUSH- 
BUTTON SWITCHES POWER TRANSFORMER AND INSTRUCTIONS DON'T BE FOOLED BY 
PARTIAL KITS WHEREYOU HAVETO BUY EVERYTHING EXTRA PRICED AT $12.95 1 CLOCK CASE AVAILABLE AND WILL FIT ANY ONE or THE r s o v i  c i o c r s  a t s u r r a  
PRICE $6 50  BUT ONLY $4 50 WHEN BOUGHT WITH CLOCK 1 
SIX.DIGIT ALARM CLOCK KIT FOR HOME. CAMPER. RV. DR FIELD-DAY USE OPER- 
ATES ON 12-VOLT AC OR OC AND HAS ITS OWN 60.HZ TlME BASE ON THE BOARD COM. 
PLETE WlTH ALL ELECTRON~C COMPONENTS AND TWO-PIECE. PRE-DRILLED PC BOARDS 
BOARD SIZE 4 "  x 3"  COMPLETE WITH SPEAKER AN0  SWITCHES IF OPERATED ON DC. 
THERE I S  NOTHING MORE TO BUY PRICED AT $16.95 
'TWELVE-VOLT AC LlNE CORD FOR THOSE WHO WISH TO OPERATE THE CLOCK FRQM 
I 10-VOLT AC 52.50 I 

I SHIPPING INFORMATION - OROERS OVER $25 0 0  WILL BE SHIPPED POSTPAID 
EXCEPT ON ITEMS WHERE AOOITIONAL CHARGES ARE REOUESTEO ON OROERS LESS 
THAN $25 00  PLEASE INCLUDE ADDITIONAL $2 0 0  FOR HANDLING AND MAILING 
CHARGES SEN0 SASE FOR FREE FLYER I 

DISTRIBUTOR FOR 
Aluma Tower AP Producls 

(We have the new Hobby-Blox System) I 
H HAL-TRONIX 

p. o. BOX 1101 
HAROLD c NOWLAND SOUTHGATE MCH. 48195 

W B Z X H  PHONE (313) 2851782 I 

Books for Beginners 
Everything you need to know to get started program- 
ming your own computer. These handy books of 
programs, each jam-packed with easy-to- 
understand info for beginners, are crammed with 
hundreds of tips, tricks, secrets, hints, shortcuts, 
techniques, plus hundreds of tested ready-to-run 
programs. For the TRS-80 Color Computer. For the 
TRS-80 Pocket Computer and Sharp PC-1211, 
PC-1 500 pocket computers . 

Color Computer 
101 Color Computer Prgramming Tips & Tricks, l e a r n - b y - d o l n g  
~nstructlons, h ~ n t s ,  secrets, shortcuts, t e c h n ~ q u e s ,  ~nslghts,  f o r  
T R S - 8 0  C o l o r  C o m p u l e r ,  1 2 8  pages $7.95 

55 Color Computer Programs for Home, School & Office. practlcal 
r e a d y - t o - r u n  software w ~ t h  c o l o r f u l  graphlcs f o r  T R S - 8 0  Color 
Computer. 1 2 8  p a g e s .  $9.95 
55 MORE Color Computer Programs for Home, School & Office. 
sourcebook o f  u s e f u l  t y p e - ~ n - a n d - r u n  s o f t w a r e  w ~ t h  excltlng 
g r a p h ~ c s ,  tor T R S - 8 0  C o l o r  Computer. 1 1 2  p a g e s .  $9.95 

Pocket Computer 
Pocket Computer Programming Made Easy, new f a s t  ' n  easy way 
t o  l e a r n  B A S I C ,  m a k e  y o u r  c o m p u t e r  w o r k  f o r  you f o r  T R S - 8 0 .  
Sharp. C a s l o  p o c k e t  c o m p u t e r s ,  1 2 8  p a g e s .  $8.95 

101 Pocket Computer Programm~ng Tips & Tricks. s e c r e t s  h ~ n t s  
s h o r t c u t s ,  t e c h n l q u e s  f r o m  a m a s t e r  p r o g r a m m e r  

1 2 8  pages $7.95 
50 Programs ln BASIC lor Home. School & Office, sourcebook o f  

t e s t e d  ready-to-type-ln-and-run s o f t w a r e  tor T R S - 8 0  and Sharp 
p o c k e t  computers. 96 pages $9.95 
50 MORE Programs in BASIC for Home, School & Office. ldeal 
source f o r  l o t s  more u s e f u l  s o f t w a r e  f o r  T R S - 8 0  and Sharp p o c k e t  

c o m p u t e r s .  96 pages $9.95 

t 
QTY. Title [ Price Total 

I 
I 

I 
I 

I I 

Allow 2-4 weeks for delivery. 

FROM: 
Name Call 
Address 
City State Z i p  

Check or Money Order Enclosed 
O VISA Mastercard 
Acct. # 
Expires MC Bank # 

SEND TO: HAM RADIO'S BOOKSTORE 
GREENVILLE, NH 03048 

L 
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"A STATION IS ONLY AS EFFECTIVE 
AS ITS ANTENNA SYSTEM" 

THE ARRL ANTENNA BOOK The best and most upto- 
date antenna information around. The lust revised 14th 
Edition contains in its 328 pages propagation, transmis- 
sion line and antenna fundamentals. You can update 
your present antenna system with practical construction 
details of antennas for all amateur bands - 160 meters 
through microwaves. There are also antennas described 
for mobile'and restricted space use. Tells how to use the 
Smith chart for making antenna calculations and covers 
test equipment for antenna and transmission line 
measurements. Over 600,000 copies of previous editions 
sold. Paperbound. Copyright 1982. 18.00 in the US., 
18.50 elsewhere. 

HF ANTENNAS FOR ALL LOCATIONS by LA ~0x011. GCXN. 
An RSGB publication. Contains 264 g n  of practical antenna information. 
This book is concerned p r i m a r i r w i t h  small wlre arrays, although 
wnstruction information is also given on a Small number of aluminum 
antennas. Chaplers include: Taking a New Look at ht Antennas; Waves and 
Fields. Gains and Losses; Feeding the Antenna; Close-spaced beams; 
Arrays, Long Wires, and Ground Ret ls t~ons;  Mul lhand Antennas. 
Bandwidth; Antenna Deslgn tor Recept~on; The Antenna and Its 
Env~ronment, Single.element Antennas; Hortizontal Beams; Verticle 
Beams; Large Arrays; Invisible Antennas; Mobileand Portable Antennas; 
What Kind of Antenna: Making the Antenna Work; Antenna Construction 
and Erection. Copyright 1982, 1st Edition, Hardbound 112.00 

ANTENNA ANTHOLOGY The best QST hf antenna articles and 
theory presentations. Verticals: 2 and 4 band vMlca ls  for the novice, 
Cheapie GP, High Performance system for 20, 40 and f10. other loaded 
systems. Y a  is Short antennas, and The Log.Yag Array. Quads: Wire 
quads for 8 8  and 40, 2-Element Quad for the Novice. Miscellaneous 
Antennas: Loops, Delta-loops, Antennas for travel t ra~lers and campers, 
plus matching devices and antenna test accessories. Copyright 1978. 148 
pages. $4.00 U.5 , $4.50 elsewhere. 

Enclosed in U.S. funds drawn on a U.S. bank or an international money order is S for the books 
marked below: 

( 1 ARRL Antenna Book ( 1 HF Antennas ( ) Antenna Anthology 
18 U.S. 18.50 elsewhere $12.00 Is U.S. 14.50 elsewhere 

NAME 

A.R.R.L 
ADDRESS 225 Main Street 

Newington, CT 06111 
CITY, STATE OR PROVINCE, ZIP OR POSTAL CODE 

Charge to my  0 Master Charge Vise 

Account number expires Bank number (MC) 
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CRT character enhancer 
A way of making 

your CRT readout 
even more readable 

The purpose of this article is to give you clearer 
and easier-to-read video on your CRT display. Under- 
standing why there is a problem with clarity on CRT 
screens requires that you first understand a few basic 
facts about TV and video-monitor CRT displays. 

the problem 
No TV or video monitor is really capable of produc- 

ing the picture that you see on your CRT screen. 
Scanning devices make you think you see a picture 
by faking your eye into believing there is a whole pic- 
ture there. In fact, there is only one dot at a time be- 
ing produced by the electron beam as it strikes and 
excites the phosphor on the CRT screen. As time 
passes, the beam scans from left to right and top to 
bottom, painting an apparent picture on the screen. 
It is the persistence of the phosphor - that is, its 
ability to store or stay lit - that results in the picture 
you see on the screen. Therein lies the essence of 

television, and therein also lies a problem when you 
try to get nice, sharp characters, numbers, or sym- 
bols on the screen. 

The scan rate from left to right (63.5 ps) is much 
faster than the line-by-line sweep from top to bottom ' (16.66 rns). This results in the dots in any given 
horizontal line tending to "slur," or run into one 
another. Without a sharply defined space between 
them, the dots begin to look like a line even though 
you don't really want them to. Even if a full-TV-type 
interlace system is used there is still some defined 
black space vertically between lines. And normally, 
on monitors and video displays, this is even more 
pronounced because interlace is not used. Therefore 
a full line of black exists between the lines vertically. 

the ideal, and the diffi- 
culty of reaching it 

Look at fig. 1. Fig. 1A shows a perfect string of 
horizontal dots, all clean and round. It would be nice 
if any monitor did this, even under ideal conditions, 
but they usually do not. Fig. 16 shows what in fact 
the eye will see when objects such as dots are identi- 

By David J. Brown, WSCGI, RR 5, Box 39, 
Noblesville, Indiana 46060 
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cal, or even very similar in shape; or when they are 
very small, or your viewing distance relative to the 
dot size is large; or when the dots are very close to- 
gether or slightly touching. Fig. 1C shows the visual 
results of finite turn-on and turn-off times in video 
amplifiers, display tube, and gun. Even the phosphor 
has an inherent delay time. Fig. I D  shows how the 
eye's lack of definition (1B) plus the CRT timing ef- 
fects (1C) combine to cause an apparent line to form 
where a horizontal dot string should be showing. 

How this affects your eye's ability to read a string 
of characters, or even define a single character, be- 
comes clear when you look at the sample character 
string in fig. 2A. I have exaggerated the effect a little 
by simply showing the horizontal dot string as solid 
lines, just the way they really appear on your CRT 
screen. By sharp contrast, note the ideal appearance 
of the same character string in fig. 2B. 

the eyes have it 
The eye is a compensating light receptor, and as 

fig. 1. What you see on your CRT screen: A,  a perfect 
string of dots as they might be seen under ideal condi- 
tions; B, the apparent running together of dots caused 
by lack of definition in the human eye; C, the effects of 
turn-on and turn-off times in the video amplifiers, dis- 
play tube, gun, and even in the phosphor itself; D. the 
combined effects of B and C. 

e O N E  DOT AREA 

fig. 2A In A,  the unmodified CRT screen, horizontal rows 
of dots run together to produce characters of unequal 
brightness. In B, modified characters of equal brightness 
result in far less eye strain and fatigue. 

such will "open up" and "close down" (in various 
areas of the field of vision simultaneously) to respond 
to the different light intensities of fig. 2A. By con- 
trast, the dot string in fig. 2B causes only minor fluc- 
tuations in light intensity - and far less eye fatigue. 
An additional benefit is that errors in reading are also 
reduced. Characters of even density, or "weight" as 
it is called in drafting, are much easier to read. Most 
people can read them quickly and accurately, be- 
cause the eye has less work to do. 

Now that you see the problem, try to imagine how 
difficult this printed page would be to read if all the 
horizontal components of each character were 
bolder or blacker than the vertical components. IT 
IS DIFFICULT TO DO THAT IN PRINTING, SO I 
HAVE ASKED THE MAGAZINE TO PRINT THIS 
SENTENCE IN ALL UPPER-CASE LETTERS. This 
should allow you to at least visualize the problem I 
am referring to, because upper-case letters have a lot 
more horizontal components. Most hobby com- 
puters use all upper-case letters in their visual dis- 
plays, so the problem becomes magnified. 

Take another look at fig. I D .  We could eliminate 
this dot-pairing effect if we could just drop a hole, or 
"off" time, into that slurred line between the dots. In 
fig. 3A you can see the effect this has. It separates 
the dots. Ignoring the weird appearance of the dots 
for a moment, I think you will at least agree that they 
no longer look like a line. The shape of these dots is, I 
admit, less than perfect. 

The turn-off delay of any switch I might use to 
shoot the horizontal line of dots full of holes also has 
the effect of smoothing out - sloping the edge of - 
the dot. See fig. 38 .  Now we are getting back to a 
dot that at least looks like a dot. As I would in CW, I 
am simply wave forming, shaping, and filtering. In 
CW it is done to avoid the harsh onloff  transitions 
that cause chirps and clicks. This is the same idea ex- 
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actly, but here it is done for the benefit of the eye 
rather than the ear. First, the hole is inserted to 
sharply define the space between two legitimate 
dots. Then, the effect of switch times and various 
elements in the video chain rounds off the harsh 
edges, much like CW filtering. 

Since every computer is different, I can't tell you 
where to begin component by component. I can, 
however, give you a description of the stages to look 
for, the facts you need to know or find out, and the 
reason my modifications will cure the problem. 

Find the video sector of your machine and try to 
determine the polarity and amplitude (TTL, and so 
forth) at as many places within that area as you can. 
Since many machines use TTL logic, my examples 
will be in TTL. In your own case, just make sure the 
two signals you will be working with are logic-and 
level-compatible with each other as well as the 
device you will end up combining them in. 

My machine is totally homebrew, but as an exam- 
ple, in my final video stages I had run the video 
through a noninverting gate (7409) just to buffer it 
and give me an uncommitted (non-totem-pole) out- 
put to interface to the TTL stages that follow. That 
involved taking the two inputs together, so that a 
high at the input creates a high at the output. A high, 
in my case, represents video enabled - a dot. Fur- 
ther, each dot in my system has a period equal to a 
full cycle of the resident clock frequency. 

I wanted to use the resident clock frequency for 
several housekeeping chores in the computer, so I 
had allowed earlier for six buffered clock outputs. 
These are all square waves at the clock frequency, so 
they are high for one half the period; low for the 
other half. You will have to look for the same type of 

0 
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fig. 3. A,  Horizontal dots with "holes" inserted. In B, 
the dots have been rounded somewhat by filtering and 
the delay inherent in switching. 

signal in your machine: half-cycle on (high), half- 
cycle off (low), for the period of one dot in your 
character display. Careful! This will not necessarily 
be the clock frequency in some machines. It is in 
mine, because I chose it to be so. What you want is a 
clocking frequency that can be used as a gate control 
to turn off half a dot. 

Except for performing the actual surgery, you are 
essentially through once you've located the follow- 
ing: the clock frequency or appropriate gate signal 
stage, which you may have to buffer; the video at the 
same type level, which might take a few additions; 
and a stage to combine them in (you will probably 
have to add this in a commercial computer, but look 
around for unused gates). There are a few pitfalls to 
avoid here, so your first try may not be perfect. Let's 
go over them one at a time. 

1. Careful surgery and soldering are crucial! 

2. Careful wire routing is mandatory. 

(a) Keep video leads away from any of the rather 
large pulses found in the deflection circuits of the 
monitor1CRT display. If your computer is not in 
the same box as the monitorlCRT, or is hidden 
under the keyboard, as in the TRS-80, so much 
the better. 

(b) Stay away from the high-voltage lead on the 
CRT with everything, including your fingers! 

(c) Clock-signal wiring must be routed so that 
nothing gets into it, to preserve the computer in- 
tegrity. It must also be routed to keep it out of 
everything else, except the gate to which you are 
routing it. 

(dl Don't use a vacant gate, no matter how temp- 
ting, if it involves making long runs to get there 
and back. An inexpensive 7409 and socket added 
somewhere in the video territory is by far a better 
way to go. 

( e )  Make the clock-signal lead the longer one, and 
locate the gate right in the video region, if you 
have the option of doing it that way or the other 
way around. 

3. Be careful of mixed logics, levels, voltages, polari- 
ty, and above all, isolation methods. 

(a) Isolation should not be a problem, as you 
should be working all inside the computer. I cau- 
tion you only because a lot of monitor1CRT 
displays run "hot" chassis systems. Be careful. 

(bl Logic and levels will probably work out all 
right, but beware of a few mixed-mode TTLIMOS 
systems. 
( c )  Voltages for the added gating device, if need- 
ed, should be easy to find, as most computer 
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fig. 4. Gating and timing. 

manufacturers wisely use oversize buses or cop- 
per pads on the + voltage and ground lines. If 
you must stand up the new gate, put a small 30 to 
50 volt ceramic capacitor of about 0.1 pF from 
+ V to ground right at the added socket's + V and 
ground pins. This is a precaution against trash 
pick-up or generation. 

(dl That leaves polarity, and I mention it only to 
keep you from doing what I did while modifying a 
friend's computer. I inadvertently got one or two 
signals inverted trying to use existing gates. It was 
easily cured but most embarrassing. Use a bit of 
forethought and add little ( r? ( 1 r symbols to 
your schematics if they are not already there, to 
show signal polarity at various points. 

(a) All computers generate radio-frequency inter- 
ference. But nearly all of them nicely confine it in- 
side the computer. 

(b) If you have one of the out-in-the-open board- 
type computers, your own keyboard, or - in 
short - a modular system, you may want to run 
an RFI check before and after. A shortwave radio 
and small antenna, tuned to the clock rate fre- 
quency you used, will work fine. You might even 
want to  check your commercial, closed-up 
system just for your own protection against TVI 
complaints. 

summary 
I hope this simple two-signal, one-gate approach 

will convince you how easy this conversion is to ac- 
complish. I have included fig. 4 to get you off on the 
right track. 

Another change you will notice will be in the 
brightness, or drive of the display. You can compen- 

sate for this by simply turning up the drive or contrast 
control. Don't worry about anything you may have 
heard about some people burning up CUTS by using 
high drive settings for TV games. This is not the 
same thing at all. With all computer characters, the 
white (on) to black (off) ratio, or duty cycle, is very 
low, and your turning up the drive on your new half- 
dot system is really going to give you a lower duty 
cycle than you had before. Each dot is now only 
approximately 50 percent of what it was. With all the 
dots now looking more or less the same, turning up 
drive in the new system will brighten all of the dots 
smoothly and evenly. 

Set up the brightness and contrastldrive portion 
of your controls just as I hope you have been doing 
all along for best picture: Turn brightness up until 
you see the rectangle in grey that forms the visual 
page the characters will appear on. Then turn the 
brightness down until the grey area just turns black 
like the surroundings. With a few characters typed 
in, turn up the contrast (drive) control until the 
characters are pleasing to your eyes and bright 
enough to be read in the surroundings in which you 
are working. In some monitors, there is interaction 
between brightness and contrast, so be patient and 
go back and forth; the added time is worth it if you 
are going to be working at your computer any length 
of time. Also, if you have a choice between a brighter 
screen or a darker room, darken the room for less eye 
strain. If you are copying from a written page, tilt it 
up as a typist does, and direct a small lamp at the 
page. Keep the difference in lighting levels between 
the page and screen as small as possible. This, too, 
will make for a lot less eye strain. Home computing 
should be fun, and the easy-on-the-eyes format my 
system will give you is well worth the effort of install- 
ing it. 

ham radio 
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UNIVERSAL COMMUNICATIONS 

SPECIAL 
A Divlsion of 

Innovative Labs, Inc. OFFER ,' 
SUPER 

SUPER SAVINGS SALE ENDS OCTOBER I SAVINGS ! 
2300 MHz DOWN CONVERTER . . . . . . . . .  $19.95 1 KIT SPECIAL #I 

ASSEMBLED. . . . . . . . . .  $39.95 1 Down Converter, 
. . . . . . . . . . . . . . . . . .  12v POWER SUPPLY $19.95 I Power Supply, 

ASSEMBLED.. . . . . . . . . . . . .  $29.95 1 Cigar Antenna.. . . . . . . . . . . . . . . . . . . . . . .  $49.95 
(Stationary or variable) I KIT SPECIAL #2 
SELECTIVE PRE-AMP . . . . . . . . . . . . . . . . .  $26.95 1 Down Converter, 
SUPERVERTER I. . . . . . . . . . . . . . . . . . . . . .  $75.00 ! Power Supply, . . 

. . . . . . . . . . . . . . . . . . . . . . . .  4Crvstal Board and PA) I 4 Ft. Antenna. $79.95 
I . . . . . . . . . . . . . . . . .  CIGAR ANTENNA. . .  $19.95 

4 FT. DISH ANTENNA . . . . . . . . . . . . . . . . .  1647.95 ! For information or ordering 
1 (KD-44 25 DB OVERALL GAIN) 

I 
I (81 7 )  860-1 641 
I . . . . . . . . . . . . . . . . . . . . . . . . . . .  DRIFTMOD $1.25 

HIGH GAIN TRANSISTOR. . . . . . . . . . . . . . .  $9.95 ! MC, VISA, Phone or Mail orders Accepted. 

I VIDEO STABILIZER . . . . . . . . . . . . . . . . . . .  $39.95 1 Hours, 8:30-4:30 CDST; Man.-Fri. 

I Our product may be copied, but the performance is never equaled. I 
I UNIVERSAL COMMUNICATIONS P.O. BOX 339 

Arllngton, TX 76004-0339 I 
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RATES Noncommercial ads 10e per 
word; commercial ads 60Q per word both 
payable in advance. No cash discounts or 
agency commissions allowed. 

HAMFESTS Sponsored by non-profit 
organizations receive one free Flea Market 
ad ( s u b j e c t  to our e d i t i n g )  on a space avail- 
able basis only. Repeat insertions of 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 (not all capitals) 
and must include f u l l  name and address. 
We reserve the r iQht  to reiect unsuitable 
copy. Ham ~ a d i o  cannot check each 
advertiser and thus cannot be held respon- 
sible f o r  claims made. Liability f o r  correct- 
ness o f  material limited to corrected ad in 
n e x t  available issue. 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market. Ham 
Radio, Greenville, N. H. 03048. 

QSL CARDS 
QSLs 6 RUBBER STAMPS - Top Quality! Card Samples 
and Stamp Info - 5Oa - Ebberl Graphics 5R. Box 70. 
Westerville. Ohio43081. - 
QSL CARDS: 5001tl2.50, ppd. Free catalogue. Bowman 
Prlntlng. 743 Harvard. St. Louis. MO83130. 

QSL SAMPLES: 256. Samcards, 48 Monte Carlo Drlve. 
Pittsburgh, PA 15239. - 
DISTINCTIVE OSL's - Largest selecllon, lowest prices. 
top quality photo and completely customized cards. 
Make your OSL's truly unique at the same cost as a stan- 
dard card, and gel a better return rate! Free Samples, Cat- 
alogue. Stamps apprec~ated. Stu K2RPZ Print. P.O. Box 
412, Rocky Polnt. NY 11778(516)7444260. 

CADILLAC OF QSL CARDS. 3 to 4 colora. send $1 for 
samples (Refundable). Mac's Shack. P.O. Box 43175. 
Seven Points, TX 75143. 

QSL ECONOMY: 1000 for $13. SASE for samples. W4TG. 
Box F. Gray. GA 31032. 

Foreign Subscription Agents 
for Ham Radio Magazine 
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QSLSS: NO STOCK DESIGNS1 Your art or ours; photos. 
originals. 50. for samples 8 details (refundable). Certi 
fled Communications. 4138 So. Ferris. Fremont. Michi. 
gan 49412. - 
HEATHKIT TEST EQUIPMENT. SG-8 RF signal generator 
$35; AG-9A audio generator $35; AA-I aud~o analyzer 530: 
AO-1 audio OSC 525; C3 condenser checker 515; ID.22 
electronic sw~tch $18; All for $140. SASE for HP and 2- 
way TIE list. K6KZT. 2255 Alexander. Los Osos. CA 
93402. - 
REPEATER - Mlcro Control Corp. 6502 Based Micro- 
processor controlled repeater with all options. 1 year 
old. mlnt condition. See revlew in July 1981 73 Magazine. 
Original cost $2100, sell $1500. (firm). Call 201.486-3849 
evenings only. WA2ZDN. - 
GREAT CIRCLE BEARINGS from your QTH to 550 
places. All DXCC plus over 100 USAlCanadian cities. 
Computer generated $5.00. Zephyr Services. Box 
16186.F. Pittsbu~gh. PA 15242. 

WANTED: Micor and Mstr II Base Stations 406.420 and 
450-470 MHz. Also 2 and 6 GHz solid state microwave 
equipment. AK7B. 4 AJax Place, Berkeley. CA 94708. 

CHASSIS and cabinet kits. SASE K31WK. - 
AMP-LETTER: Devoted to designing, building, and oper. 
atlng Amateur Radio Ampl~fiers. Sample $2.00. AMP. 
LETTER, RR2 Box 39A. Thompsonville. lL62890. -- 
SALE: Drake R4C. T4X. AC4. MS4 $625. WAlDPA. Rut. 
land. VT. (8021 7753862. 

VHF COMMUNICATIONS MAGAZINE: A quarterly radlo 
magazine, catering to VHF.UHF-SHF technology. Pub. 
lished in sprlng, summer, autumn, and winter. Subscrip 
lion - $20 per year. Make check payable to: Select0 Inc.. 
372 Eel Marln Keys. Novalo. CA 94947. 

NEED HELP? Engineering technician will build, docu. 
ment. and troubleshoot prototype circuits and bread- 
boards. Professional, reasonable. Paclflc Coast Proto- 
type. PO Box 1018. Monlerey Park. CA 91754. (213) 
571-1554. 

TUBES,TUBESwantedforcashortrade.304TL. 4CX1000A. 
4PR60C. 7F7. 7N7. 53.6L6M. Any high power or Special 
purpose tubes of EimaclVarian. DCO. 10 Schuyler Ave. 
nue. No. Arlington. NJ 07032. (800) 5261270. 

-- 

DRAKE SATELLITE RECEIVER with modulator installed 
only 5969. Satell~fe and M~crowave N catalog 51.00. 
TEM Microwave, 22518 97th Ave. No.. Corcoran. MN 
55374 (612)498-8014. 

WANTED: Harnmerlund HQ145. Cali Arnie (212) 
9256046. 

OVERVOLTAQE PROTECTION (not a kit). Up to 22V. 30A 
maximum. Send 512.95 l o  Spartan Services, PO Box 
6053, Huntsv~lle. AL 35808 

"NEW" Kt58 Multi.band Dipole 80-10 (WARC), Minl-8 
Coax $17.251100'. 450 Ohm open wire S14.7Y100'. De. 
talls - Kilo.Tec. P.O. Box 1001. Oak View, CA 93022. 

WANTED: Surplus 1.3 kW HF transmitter type FRT.15. 
Collins TDH or equivalent, or higher power up to 20kW 
SSB not necessary. P.J. Plishner. 2 Lake Ave. Ext.. Dan- 
bury, CT06810. WAILDU. 

PC BOARDS from your artwork or schematic. Send for 
info. Jaxxon Electronics. KBUV. 1530 W. Villa Theresa. 
Phoenlx. AZ 85023. (602) 866.9071. 

-- 

RlTY JOURNALEXCLUSIVELY AMATEUR RADIOTELE. 
TYPE, one year subscrtpt~on $7.00. Beginners RTTY 
Handbook 55.00, RlTY Index $1.50. P.O. Box RY. Cardiff. 
CA 92007. 

WANT complete set back issues Ham Radio 1960 to 
1982. Also books on antennas. WSOMJ, Walter Volk. 
mann. 4738 Denton Dr., Dallas. Texas 75219. 

CUSTOM EMBROIDERED EMBLEMS - Your design, 
low minimum. lnforrnatlonal booklet. Emblems. Dept 65. 
Littleton, New Hampshire 03561. (603) 444.3423. 

CHURCH OF CHRIST HAMS: Send OSL and SASE (2 
starnos) for 1982 church callbook to NW4L. 1461 East 
~hesi i ; .  hckson. TN 38301. 

KNOW FIRST! Ham fanatics, you need The Pink Sheets 
- twice-monthly award-winning Hot Insider Newsletter! 
Ten pages, acclaimed best! Confidential facts, ideas, in- 
sights, news, technology, predictlons, alerts! Quoted 
~ ~ a s t - t ~ . ~ ~ a s l l  We print what you don't get elsewhere! 
$18.00 annually wlmoney back guarantee! Free sample 
- SASE (two stamps) W5Yi. Box #10101.H, Dallas, TX 
75207. 

HAVING GONE FROM CB to Amateur Radio three years 
ago, have a good general coverage receiver, would like a 

Learn the truth about your 
your antenna. 

8 Find its resonant fequency. 
8 Adjust it to your operat- 

ing frequency quickly and 
easily. 

If there is one place in your  station where 
you  cannot risk uncertain results it is in 
your antenna. 

The Palomar 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 th is 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. 
mul t~band trap dipoles and  verticals. No 
station is complete without this up-to- 
date instrument. 

Why work in the dark? Your SWR meter 
or your resistance noise bridge tells only 
half the  story.  Get the instrument that 
really works, the Paloma? Engineers R-X 
Noise Bridge. Use i t  t o  check your 
antennas from 1 to 100 MHz. And use it 
in your  shack to adjust resonant frequen- 
cies o f  bo th  series and parallel tuned clr- 
cui ts.  Works  better than a d ip  meter  and 
costs a lot less. Send for our free 
brochure. 

T h e  price is $59.95 In the  U.S. and 
Canada. A d d  $3.00 sh ipp ing lhand l~ng .  
Ca l i fo rn ia  res idents  add sales tax. 

Fully gua ran teed  by t h e  originator o f  
the A-X No ise  Bridge. ORDER YOURS 
N O W !  
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STILL MORE 
USABLE 
ANTENNA FOR 
YOUR MONEY ... 
PLUS 30 Meters! 

For complete information concern- 

ing the HF6V & other Butternut 

products. see your dealer or wri te 

for our free catalog. 

u.i 

' 

I GARY AIRPORT 
BOX 356E Rte. 2 

SAN MARCOS, TX 78666 

low priced used general coverage transmitter or trans- 
ceiver, also 6 meter and 2 meter transceiver, tube type or 
anything. KAQEPP. RR 1. Box 13BA. Zlm. MN 55799. (218) 
744.31 79. 

" 

.-. 

MILITARY FM RADIOS and many accessories available. 
For free catalog send SASE to H. Ancerys Communlca. 
tlons. PO Box 614. Antioch. CA 94509. 

Butternut's new HF6V auto- 
matic bandswitching vertical 
lets you use the entire 26- 
foot radiator on 80/75, 40, 
30, 20 and 10 meters .(full 
quarterwave unloaded per- 
formance on 15 meters). No 
lossy traps. Butternut's ex- 
clusive Differential Reac- 
tance TuningTM circuitry uses 
rugged ceramic capacitors 
and large-diameter self-sup- 
porting inductors for radia- 

ULTIMATE DIODES: Rated 5 kV PRV. 3.5 amps at 212 de. 
grees F, continuous! These will never blow up In the 
middle of a contest! $12 each. or 6 for $65, UPS pa~d. 
Scotty Wlll~ams. AE8U. Star Route 2605. Polnt Arena. CA 
95468. 

MANUALS for most ham gear made 193711970. Send 
$1.00 for 18 page "Manual L~st",postpaid.Hl.MANUALS, 
Box R802. Council Blulls. Iowa 51502. 

FOR SALE: Complete 80-10 meter SSBICW station: 
SB-102, PS. AC fuse boulswitch, mlke, speaker, audio fll- 
ters. crystal filters. SWR br~dge, keyerlphone patch. 
$400. Paul. N111. (203) 846-1758. 

tion efficiency and DX per- 
formance unmatched by 
conventional multiband de- 

= signs of comparable height. 

WANTED: Sinclair Black Watch. Complete, or as kit. 
Need not be working. Write with condltlon and price 
wanted to: C. Sarver. 256 West 88th Street. New York. NY 
10024. 

FOR SALE: Kenwood TS700A 2m all mode and Slltronix 
1011C. KA9EWB. Ken Wolfe. Box 134. Buffalo, lnd~ana 
47925. 

WANTED: Early Halllcrafter "Skyrlders" and "Super Sky- 
r~ders" wlth sllver panels, also "Skyr~der Commerclal". 
early transmitters such as HT-1. HT.3. HT 19. and other 
Halllcralter gear, parts, accessorles, manuals Chuck 
Dachls. WD5EOG. The Halllcrafter Collector. 4500 Rus- 
sell Drlve. Austln. Texas 78745 

POWER SUPPLY module kits. Regulated + 15 VOC @ 
.25 amp for OpAmps and + 5 VDC Q 1 Amp for d~gital. 
SASE for detalls. Cochlse Instruments. PO Box 744. Sl- 
erra Vista. AZ 85835 

YAESU OWNERS: Join your International Fox-Tango 
Club, now In 11s eleventh year. Calendar year dues st111 
only $8 US. $9 Canada. $12 alrmall elsewhere. Don't miss 
out, get 1982 top.rated FT Newsletters packed with mod. 
ificat~ons monthly, catalog ol  past rnodiflcat~ons. free 
advertisements, technical consultation. FT net (Satur. 
days. 17002. 14.325 MHz). more. Go Fox.Tangof To Join, 
send dues to FT Club. Box 15944. W. Palm Beach. FL 
33406 

2 METER REPEATER: S250.00. 20 watt solid state corn. 
merc~al rad~o on your frequenc~es w ~ t h  COR and t~me.out 
tlmer. Make your own from my 30 watt solld state Mot* 
rola Molram, $150.00. Call Rick KC5EJ (915) 598.2796 or 
leave message at (800) 351.OM)l. 

- - 

HAM RADIO REPAIR. experienced, reasonable, commer. 
clal Ilcensed. Robert Hall Electronics. P.O. Box 8363. 
San Franc~sco. CA 94128 W6BSH. (408) 292-6000. 

- - 

RUBBER STAMPS: 3 lines $3.25 PPD. Send check or MO 
to G.L. Pierce. 5521 Birkdale Way. San D~ego. CA 92117. 
SASE brlngs ~nformallon 

UPGRADE with Morse decoder. Not just ASCII (both 
serlal. parallel), but dashldot ratio, calculated speed! 
Termlnai controls. $169. Telecralt Laboratorles. Box 
1185. E. Dennls. Mass. 02641. 

HAM.AD.FEST~~ - Next 6 Issues. $2.00. WA40SR. Box 
973. Mob~le. AL 36601. 

6WOA BUGBOOK: Orlg~nal ed~tton for collectors. Per 
sonailzed autograph by author Dave Larsen. WB4HYJ. 
5995 PP. Dave Larsen. 844 Hutcheson Drive. Blacks. 
burg. VA 24060 

MOBILE IDNITION SHIELDING provides more range 
w ~ t h  no nolse Available most englnes. Many other sup 
presston accessorles. Literature. Estes Englneerlng. 930 
Marlne Dr.. Port Angeles. WA 98362. 

SELL: Yaesu FT107M. OMS. PSt07. CW filter. FC107. 
SPl07P. YM.38. Butternut HF5VIII vertical. MLM Elec 
tronlcs MSB.1 aud~o Illter. Charles (401) 722-7323. 

SAFETY BELTS. $35 00 and up. Free ~nlormation. Avatar 
CO.. (W9JVF) 1147 . (HI N. Emerson. Indlanapolis, IN 
46219 

-. - 

RADIOIELECTRONICYTECHNICAUMISCL. used books; 
11st C.82. Large SASE. Holste~n (NBEA). 1515 Sashabaw. 
Ortonv~lle. MI 48462 

- -  

CONTESTERS: Package of programs des~gned lor the 
ARRL OX. COWW. COWPX and IARU Rad~o Sport Con- 
tests produces scored, duped log, dupe sheet. OSLs and 
many valuable operator statlsllcs. TRS.80 Model 1.48k. 1 
or more dlscs. MX-80 prlnter requlred $6995 plus tax 
non.relundable. Sample prlntout wlth SASE P. Chama. 
lian, WIRM. P 0 Box 1188, Burllngton.CT06013. 

Organize your shack with a 

CLUTTERFREE MODULAR 
CONSOLE $203.35 

Large. 42" H x 57" W x 29"D 
Strong groove-construct~on 
Mar-res~stant wood gram f ~ n i s h  

Options, drawers & face  plate 
For ham or home computer 
V~sa and Master Charge 

CLUTTERFREE 
MODULAR 
CONSOLES 
P 0 Box  51 03 Tacoma.  WA 98405 
(206) 759-161 1 , ,gg 
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ELECTRONIC BONANZA!! Bearcat 100 $297.98. BC-350 
$284 98. Regency D-8105294.95. Sony 2001 $298.99. Ken. 
wood R-600 $364.95. R. tOM) $419.95. Also Panasonlc and 
Yaesu. Plus much more. Free UPS shrpplng rn the conll- 
nental U.S. Wrlte: Galaxy Electronics. Box 1202. Akron. 
Ohlo 44309. 

WANTED: New or used MS and coaxial connectors, syn- 
chros, tubes. components, m~lltary surplus equipment. 
Bill Wrllams. PO 117057. Norfolk. VA 23509. 

-- 

CALL BADGES. signs engraved. Free flyer. Francis. 
KAIHXW. 16443Grimsby. Staten Island. NY 10306. 

- .- 

VERY Inlsr.er1-lng! Next 5 issues $2. Ham Trader 
"Yellow Sheets". POB356. Wheaton. IL60187. 

KENWOOD TS18OS DIGITAL. all fllters, memory system. 
exc.. $550; Sony ICF2001 digital scanning AMIFMISW 
portable, exclm~nt. $250. Ten-Tec 315 Receiver. 80m- 
10m, exc.. $145; Ten-Tec 515 Argonaut, mlnt. $340: all wl 
manuals: add shipping. WA7ZYQ. (208) 245-2070. 

-- 

CB TO 10 METER PROFESSIONALS: Your rig or buy 
ours - AMISSBICW. Cer t~ l~ed Communicalions. 4138 
So. Ferris. Fremont. Michlgan 49412. (816)924-4561. 

-- -- 

ORTHO DIAGNOSTIC SYSTEMS. INC.. Is establishing a 
new research laclllty in Cambridge. Massachusetts for 
the long term study of fundamental medlcal dragnostic 
me1hods:There are currently entry level openlngs lor 
b~ophyslcl~t~lbl~engineer~ w ~ t h  strong Innovative abili. 
tles to assrst In the development of new diagnost~c In. 
strumenlatlon. Thrs position requires a thorough knowl- 
edge ol  the design of electronic circuitry and Instrumen. 
tatlon at the component level and includes both analog 
and diaital technoloaies. Submit resumes l o  Robert A. 
Klng, &tho D~agnoitlc Systems. Inc.. Cambrtdge Re. 
Search Laboratory. I95 Albany Street. Cambridge. MA 
02139. An Equal Opportunlly Employer. 

-- - 

AFC SEMI-KITS! Slop VFO drift. See June 1979 HR. 
$55.00 plus $3.00 UPS. Mical Devices. P.O. Box 343. 
Vtsta. CA 92083. 

HAMS FOR CHRIST - Reach other Hams with a Gospel 
Tract sure to please. Clyde Stanl~eld. WA6HEG. 1570 N. 
Albrtght. Upland. CA 91786. 

Coming Events 

"Places to go ..." 
ALABAMA: The Huntsv~lle Hamfest. Saturday and Sun 
day. August 21 and 22. Von Braun CIVIC Center. Hunts 
vrlte Free admlsslon Prlzes, exhlblts, forums, alr condl 
tloned flea market, non ham acttvltles Famlly tours of 
the Alabama Space 8 Rocket Center avatlable Llmlted 
camp sltes wlhookups avallable Flea market tables 
S4lday Talk In on 3965 and 34194 For lnlormatlon 
Huntsville Hamfest. PO Box 4563 Huntsville. AL 35802 

CALIFORNIA: The Valley of the Moon Amateur Rad~o 
Club's thlrd annual "Ham" breakfast and Swapmeet 
Sunday, August 8. 9 AM to 4 PM. Sonoma Community 
Center. 276 East Napa Street. Sonoma. Breakfast lea. 
lures sausage, eggs, pancakes. 0.1.. coffee, tea all lor 
$3.50 adults and $1.75 chlldren under 12. Swap tables 
55.00or brrng yourown. Admlss~on. Including raffletlcket. 
$1.00. Children. YLs and XYLs free. Open auctlon 2 PM. 
raffle 330 PM. Computer and Amateur TV d~splays; an 
operating 10 meter FM statlon. Talk In on 147 47 srmplex 
and 146.1373 local repeater. For ~nformatron: Darrel. 
WDGBOR (707) 938.8086. For swap space reservations 
send $5.00 to VOMARC. 358 Palten Street. Sonoma. CA 
95476 

FLORIDA: The Platinum Coast Amateur Radro Society's 
17th annual Hamfest. September 11 and 12. Melbourne 
Auditor~um Swap tables, meetings, forums. awards. tall. 
gatlng. For ~nlormat~onlreservat~ons: PCARS. PO Box 
1004. Melbourne. FL 32901. 

GEORGIA: The Central Georgla Amateur Radro Club's 
fourth annual Central Georgla Hamfest and ARRL State 
Convent~on. Saturday and Sunday. September I I and 12. 
Warner Roblns Recreation Center. 800 Watson Blvd. 
Warner Roblns Indoor and outdoor llea markets at $3 00 
per space per day Brlng your own tables Donallon at 
door $1 00,665 00 and 13$10 00 Meetlngs and forums 
Actlvlt~es for YLs and Harmonics Talk In on the Frank 
Klng Memor~al Repeater. 146 25/85 Ample motel space 
nearby Hosp~tallty room open Fr~day n~ght and 'plckln 
and grlnnln ' on Saturday n~ght For ~nlormatlon Jim 
P~per. W4HON. 618 Amerlcan Blvd , Warner Robrns. GA 
31093 

SOUTHERN ILLINOIS Shawnee Amateur Radlo Assocla 
tlon's 26th Hamfest wlll be September 12 at John A 
Logan College In Cartervllle, llllnols Offerings Include 

a~r.condit~oned flea markel, prizes, forums, computers. 
refreshments. contests. For detalIsQSL Blll Mav. KBSQY. 
800 H~ltdale. Herrln IL 62948 or 618.942.251 1 dabs 

ILLINOIS: The Fox River Radio League agaln hosts the 
tllrnols State ARRL Convent~on as part of i ls annual 
Hamlest at the Kane County Fairgrounds. St. Charles. II. 
linols. August 22. Commercial exhibrts. llea market. 
demonstrat~ons. contests. forums, and hot food. Exh~bl- 
tors, dealers. and vendors conlact: G.R. Isely. WDSGIG. 
736 Fellows Street. St. Charles. IL 60174. Tlckets $2.00 
advance. $3.00 at gate. For advance tickets send SASE: 
J. Dubeck. KA9HQY. 1312 Bluebell Lane. Batav~a. IL 
60510. 

-- 
INDIANA: The Tippecanoe Amateur Radio Association's 
11 th annual Hamlest. Sunday August 15. Tippecanoe 
County Falrgrounds. Teal Road and 18th Slreet. Lafay. 
ette. Grounds open 7 AM. T~ckets $3.00. Flea market. 
dealers. refreshments and prizes. Talk tn on 73/73 or 52. 
For tickets and lniormal~on: Lafayette Hamfesl. Route 1. 
Box 63. West Polnt. IN 47992. 

INDIANA: The 34 annual Grant County Amateur Radio 
Club Hamfest. Seplember 11. MCCarthy Hall. St. Paul's 
Church. Marion. Donallon $2.00 advance; S3.M) gate. Re- 
freshments, free parktng and hourly prizes. Talk In on 
146.19179 or 148.52 simplex. For ~nformation/tickets 
SASE to Beecher Waters. WB9YHF. RR 111. Box 357. Con. 
verse. IN 46919. 

IOWA: The Iowa 75 meler Net will hold a picnic and 
swapfest. Sunday. August IS. Rtver Valley Park. Ames. 
Pot luck lunch al noon followed by a program and prizes. 
Talk In on 16-76. For Informatlon. WBQJFF. Net Sec. 

KENTUCKY: The Central Kentucky ARRL Hamfest spon. 
sored by the Bluegrass Amaleur Radio Soctety. Sunday. 
August 8. Scott County Hlgh School. Longl~ck Road at 
US Route 25. Georgetown Tlckets $3.50 advance; $4.00 
gate. Flea market. forums, awards. For ~nformat~on: Ern~e 
Cohen, K4DHN 

-- 

MAINE: The Augusta Emergency Amateur Radio Unit's 
Northeast area Hamlest. September 10. 11 and 12. Wind- 
sor Fatrgrounds. oft Route 17. 10 miles east of Augusta. 
Flea market. speakers. demonstrations and more. Camp 
ing faclltt~es avallable. Talk In on 146.22182 and 3940. An 
award wlll be made to an Amateur lrom northern New 
England. Quebec or the Marltlmes who has made a srg. 
nlllcanl contribution to Amateur Radio. Nominations 
should be by letter l o  Wlndsor Hamfest Commlttee. W.E. 
Jackson. WIWCI. RFD X I .  Box 3970. Wlnthrop. ME 
04364. 

. 

MICHIGAN: The Grand Rapids Amaleur Radio Associa- 
tlon's annual Swap and Shop. Saturday. September 18. 
Hudsonvllle Falrgrounds. Gates open 8 AM lor swappers 
and publtc. Prlzes. dealers, Indoor sales. outdoor trunk 
swap. Talk in on 116.16176 For rntormal~on: Grand Rap 
ids. ARA. PO Box 1248. Grand Raprds. Mt 49501. 

NEW JERSEY: The Ramapo Mountain Amateur Radio 
Club. WA2SNA. 6th annual llea market August 21. Oak. 
land Amerlcan Leg~on Hall. 65 Oak St.. Oakland. only 20 
miles from the GW bridge. Admlssron $1.00. tailgating 
$300. Non.ham tamlly members free. Door prlzes In. 
clude an lcom IC.2AT. Talk rn on 147.491146.49 and 52. 
For ~nlormat~on: Walt Z~erenberg. WDPAAI, 344 Union 
Avenue. Bloomlngdale. NJ 07403. (201)838.7565. 

.- - 

NEW JERSEY: The Sussex County Amateur Radio 
Club's fourth annual Hamfest. September 11. Sussex 
County Farmand Horseshow grounds. Plalns Rd..Augus- 
la. Reglstralion $2 00. Door prizes. Outdoor llea market 
sellers. $4 preregistered; $5 gate. Indoors $5 preregls. 
tered; $6 gate. Talk In on 147.90130 and 146 52. For Intor. 
mat~onlregrstrat~on: Sussex County ARC. PO Box 11. 
Newton. NJ 07860 or Lloyd Buchholtz. WAZLHX. 10 
Black Oak Drive. Vernon. NJ 07462. 

NEW JERSEY: 33d annual W3PlE Gabfest. Saturday. 
September 11. Club grounds. Old Pittsburgh Road. off  
Route 51 and 119 By-pass. Unlontown. Prereglstration 
$2.00 each. 365.00 Free swap and shop setup w~ th  reg. 
 stratio on. Free coffee. Flrst prlze: Ten.Tec Argosy 525 
HF Other prtzes VoCom 2 meter amp. 26025. V.O.M. 
Meter. Cushcratt 5 band vertical. Hustler 2 meter beam 
and many more. DX conlesl $5000 cash prlze. XYL 
prlzes. Computer. OSCAR demos. Refreshments Talk In 
on 147.045.645: 144.57 . 145 17 and 146.52-52. For inlor. 
mallon: U.A.R C. Gablest Commlttee. John T. Cermak. 
WB3DOD. PO Box 433. Republic. PA 15475. (412) 
246.2870. 

NEW! 
FROM 

@KENWOOD 

Route 190 '"% Laurel. Md ' , NTER nos10 vp INC. 

I " 
MD. : 3nl-7824800 

OPEN MON. THROUGH SAl 

CI "ALL TOLL FREl 
NEW YORK The Elmira Amateur Rad~o Assoc~at~on's 
sevenlh annual lnternatlonal Hamtest. September 25. 
Chemung County Falrgrounds Gates open 6 AM. break 
fast avaliable Llmtted Frtday nlghl camplng available at 
lalrgrounds Nearby camptng l a c ~ l ~ t ~ e s  Free flea market, 
dealers, door prrzes Grand prlze lcom IC 730 wrth PS 
Second prlze lcom IC 25A Thlrd prlze Kenwood stallon 
clock Talk tn on 147 96136 146 10170 and 146 52 simplex 
T~ckets $3 00 Advance tlrkets $2 00 lrom John Breese. 
340 West Avenue HorsehPads NY 14845 -- 
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HATRY'S 
Your  O n e  S t o p  

Shopping Center  

TEN-TEC - 
89 

I n n  
; !k ,-- * -'==- 
1 E. 2 ~ 2 ~  ICOM 
;bF - = -  

\;!: IC 2AT . . . . . .269.50 

1 
IC 3AT . . . . . .299.00 
IC 4AT . . . . . .299.00 t = 
DRAKE 

DRAKE TR-7A $1699 

TEMPO 
HANDHELDS 

VHF SI,S5, and S2 
UHF S-4 

144,220 and 440 MHz 
Full line of accessories 

and amplifiers 

MFJ 
Everything from 

KEYBOARDS t O  
OSCILLATORS 

MIRAGE 
VHF & UHF Amps 

ANTENNAS 
Cushcraft , 

HyGain, ~arsen, 
B&W, AIS 

BOOKS BOOKS 
BOOKS 

HATRY ELECTRONICS 
500 LEDYARD STREET 
HARTFORD, CT 061 14 

(203) 527-1 881 
SHIPPING F.0 B HARTFORD, CT 

OHIO: The Findlay Radio Club Hamfest is celebrating Its 
40th anniversary on September 12.1982. Hancock Recre- 
at~onal Center Arena. N. Maln St.. 1-75, exit 161. Open 
6:30 AM to 5:00 PM. Largest Hamfest In Northwest Ohlo. 
second in state Tickets $2.00 advance. $3.00 at en. 
trance. Exhibit tables are $5.00 per table. Flea market 
trunk sales $2.00 per space. Open Saturday lor Setups 
and evening entertainment. Talk in 147.75115. Check in 
146.52152. For reservatlons and tickets SASE to F~ndlay 
Radio Club Hamtest. PO Box 587. Flndlay. Ohio45840. 

son Spacecraft Center. Houston. Special tours of NASA. 
exhlb~ts, flea market, Ham astronaut speaker, space 
shuttle communtcatlons. VHF 8 ARRL semlnars Prlzes 
Include allmode VHF transcelver Prereglstrat~on for all 
three days $5 00 lncludes one free prlze tlcket $1 00 lor 
each addltlonal t~cket Reglstrat~on at door $600, no 
prlze tlckets Talk In on 14604164 and 147 7% 15 re- 
peaters For preregistrallon Informallon Texas VHF.FM 
Soc~ety. Summer Sesslon. PO Box 73. Texas Ctty. TX 
77590 

PENNSYLVANIA: The Skyview Radio Society's annual 
Hamfest. Sunday, September 19, noon to 4 PM. Club 
Grounds. Turkey Ridge Road. New Kensington. Registra- 
tlon $2.00. Vendors $4.00. Awards. Talk in on 04.64 and 
52 slmplex. 

PENNSYLVANIA: The Central Pennsylvania Repeater 
Assoc~at~on's 9th annual H a m f e ~ t l C ~ m ~ ~ l e r f e ~ t .  Sew 
tember 5, Harrisburg Farm Show parking lot, off US 
Route 81. Cameron St. exit. Gates open 8 AM. Reg~stra 
tlon $3.00. Sellers $5.00 per 10 I t .  space. Tailgating $1.00. 
Talk In on 144.8715.47, 146.161.76 and .52 MHz. For intor- 
mation and map: lrvln Sanders. K3IUY. RD 113. Box FA53. 
Harrisburg. PA 17112. (717) 469-2185. 

PENNSYLVANIA: The Butler County Amateur Radio As- 
soc~at~on's annual Hamfest. Sunday. September 12. 9 
AM to 4 PM. Butler Farmshow Grounds. Roe Airport. But- 
ler. Mob~le checkin 147.96136 and 52 simplex. Directions 
147.84124. Mobtle prlze awarded. Fly.in (Butler Farm- 
show Airport). Fly in prlze awarded. Donation $1.00. Ch~l. 
dren under 12 free.Overnight camping. Indoor fleamarket 
$3.00 per 8 It. table. Free outslde flea market. Refresh- 
ments. Pr~zes ~nclude. Kenwood TS.830S. Kenwood 
TR-7730. Kenwood TR-2500 Handheld. For information: 
Le~ghton Fennell, Crestmont Dr~ve, RD 6. Butler. PA 
16001. (412) 586.9822. 

TENNESSEE: The Lebanon Hamfest. sponsored by the 
Short Mountaln Repeater Club. Sunday. August 29. 
Cedars of Lebanon State Park. U.S. 231. Lebanon. Out- 
door l a c ~ l ~ t ~ e s  only. Exhibitors bring own tables. Re. 
freshments available. Talk in on 146.311146.91. For infor- 
mation: Mary Alice Fann~ng. KA4GSB. 4936 Danby Drive. 
Nashville. TN 3721 1. 

TEXAS: The Texas VHF Society's 1982 summer meeting. 
August 13. 14. 15. Nassau Bay Resort Motor Inn. John 

* Super Specials 
NEMAL ELECTRONICS 

COAXIAL CABLE SALE 
POLYETHYLENE DIELECTRIC 

RG213 nonconfamlnallnq Rb". rnlpld mll spec 36'111 
RG214IU dour~le sllvei shleld 50ohm $1 35/11 
RG142, u doune sliver shlrld 50 olim Tellon 95'111 
R G l  IU 96% shleld i5 onfn m~l spec 25'111 

*RG 8/U 96% shield MII Spec ($27 951100)or 31'11 
RG62AIU 96% Shleld m~l spec 93 ohm 12'111 
RG 55B/U couble shleld (RG 58 slze) 50ohm 50'111 

sRG58U mll sDrr qE% shleld ($9 951100)Or 11'111 

LOW LOSS FOAM DIELECTRIC 
RG-BX (MIIII 81 9'"0 sh'tld (514 95/100)0r17'111 * RG8U 80% shl~ld (515 951100~or19'1lt 
RG 81u q7% shleld 11 gauge (equ~v Belden 8214) 

7l ' IH  ", . . 
RG58U 80% shleld 07'111 
RG58U 95% sh~eld 10'ltt 
RG59/U 100% lo11 sh~eld TV type ($7 001100) Or 10'/11 
Rotor cable 2 18 ga 6 22 ga 19'111 

CONNECTORS MADE IN USA 
Amphenol PL 159 79' 
PL 259 push or1 adapter shell 10153 89 
PL 259 & SO 239 10155 89 
Double Male Connector $1 79 
PL 158 Double Female Conneclor 98' 
I n palch cord w/RCA type plugs each end 3/51 00 
Reducer UG 175 or 176 lOl$l 99 
UG 255 IPL 259 to BNC) $3 50 
Elbow (M359) UHF Elbow $1 i9 
F59A ( T V  type) 10151 99 
UG 21 D/u Type N Male tor RGB Amphenol 53 00 
UG 88ClU BNC Male tor RG 58 Amphenol 51 25 
UG 273 BNC PL259Amphenol $3 00 
3/16 Inch Mlke Plug tor Colllnsetc (cutoll) $1 25 

Call or write for Free Catffloq 
shlpping 
a b l e  - S3.00 1st 100 ff., $2.00 r e h  add'! 100 R 
Connectors -add 10%. $2.50 mlnlmum. 
COD add S1.50. Florida Residents add 5%. 

NEMAL ELECTRONICS 
1327N.E.l19St.,Dept, H, N.Miarni,FL33161 

Telephone: (305) 661.5534 

TEXAS: The llrst annual Wlchita Amateur Radio Society's 
Hamfest. September 25 and 26. National Guard Armory. 
Wlchita Falls. Preregistration $4.00. At door $5.00. Prb 
reglstratlon prlze, grand prize, and other prize drawings. 
Dealers, computer demonstrations. flea market. refresh- 
ments. Ladies activltles and prizes. Talk in 146.34194 and 
147,75115. Free RV parking at armory. No hookups. Help 
celebrateWichitaFall~1001hbirthday.Citywldeactlvitles. 

WASHINGTON: Radio Club of Tacoma Hamlair '82, PLU 
Campus. Tacoma. 147.28. Contact AD7S. 

OPERATING EVENTS 
"Things to do ..." 

AUQUST 14: The Berry's Mountaln ARC'S first DXpedi. 
tion commemorating the 165th continuous year of oper. 
ation of the Millersburg Ferry, founded in 1817, and c o n  
sisting of two stern.wheel ferryboats left in the United 
States today. The "Falcon" will carry a 40 meter station 
and the "Roaring Bull", 20 meters. Other stations will o p  
erate docks~de. Using the callsign WJTS, club members 
will operate from 1200 until 2400 GMT. Frequenctes: 
3.910, 7.045, 7.125, 7.245, 14.045. 14.295, and 147.24184. 
For a pictorial commemorative certificate and a full his- 
torical survey of this unique and colorful ferry, send your 
QSL, a business-size SASE and 25e to: WJTS, Dana 
Michael, RD 1, Box 144, Lykens, PA 17048. 

AUGUST 28: The first annual DXpedltlon of the Kansas 
State Unlversity ARC and the Manhattan Area ARS to 
Flush. Kansas in Pott. County. WQOOQ will operate 24 
hours continuously begtnnlng 0000 UTC. Frequencies: 
CW 21.112 MHzor 7.112 MHz. Phone 14.292 MHz or 3.892 
MHz. For a handsome 8 x 10 certif~cate. SASE to 
WQOOQ. Electrical Engineerlng Dept.. Kansas State Uni- 
versity. Manhattan. Kansas 66506. 

SEPTEMBER 11: The Canisteo Valley Radio Amateurs 
will operate special event station WB2SQX from 14002 
to 21002 to commemorate the 50th anntversary of the 
"Canisteo Living Sign", the world's largest living sign. 
Frequencies: 7245, 14.285. 21.375. 28.650 MHz + QRM. 
SWLs eligible too. A special aerial color photo QSL of 
the living sign is avallable lor your OSL plus bustness 
SASE to John S. Babbitt. WB2SQX. Square Woods Drlve. 
Canisteo, NY 14823. 

SEPTEMBER 11 AND 1 2  The Cray Valley Radio Socle- 
ty's 12th SWL contest, from 18M) GMT September 11 to 
1800 GMT September 12. There wlll be two sections. 
phone and CW, each wlth two categories, single and 
multi-operator. Bands: 1.8. 3.5. 7, 14, 21 and 28 MHz. 
Send buslness SASE for log sheets to Owen Cross. 
G4DFI, 28 Garden Ave., Bexleyheath. Kent. Entrles 
should be sent to contest manager. GPDFI, at above ad- 
dress no later than November 1. 1982. Certificates of 
merit wlll be awarded by the board of the Cray Valley RS. 

SEPTEMBER 412: The Southern Counties Arnateur 
Radio Association. SCARA, Is planning a special events 
station during the Miss America Pageant at the Atlantlc 
C~ ty  Convent~on Hall. Frequencies: 10 through 80 meters 
on General class phone band 25 kHz up from lower end 
of band. CW 10 through 80 meters. 65 kHz up from bot- 
tom of CW General class portion of CW band. A Novice1 
Technician station is tentatively scheduled on the CW 
portion of 40 and 15 meters. 50 kHz up from bottom of 
band. Also a 2 meter station for the Ham communily In 
the immediate Atlantic City area. 146.52 simplex. The 
call sign for this special event will be KZBR. For a QSL, 
SASE to SCARA, Box 121, Linwood* NJ 08221. - 
THE NORTHERN NEW JERSEY CHAPTER OF OCWA 
has established its "Elmer Award" to honor all the "El- 
mers" who, slnce Marconi, have given their tlme and tal- 
ent to help others become Amateur Radio operators. The 
award w ~ l l  conslst of two plaques, one carrying the name 
01 each year's winner and rotatlng annually; the other, a 
permanent award, naming the current year's winner. 
Nominations may be made by any licensed Amateur o p  
eratorinNorthernNewJersey.Nomineesmust belicensed 
Amateur Radio operators residing In Northern New Jer- 
sey. Written nominations should be sent to Carl Felt. 
N2XJ. 8 Charles Place. Chatham. NJ 07928 prlor to Sep- 
tember 1. 1982. Presentation of the 1982 award wlll be 
made at the Chapter's annual meetlng, Friday evening. 
November 19 at the Robln Hood Inn, Clllton, NJ. 
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Designing a box 
that protects your gear 

by keeping the weather out 

but letting the rf in 

weathering the elements 
at 10.4 GHz 

August 1982 75 

Experimenting with 10.4-GHz transceivers can be 
a lot of fun. But it would be a lot more fun if you 
could leave your setup on the roof inside a weather- 
proof enclosure, instead of carrying it up and down 
the ladder every time you want to operate. This arti- 
cle describes the design of such an enclosure, and 
also an interesting technique for determining the re- 
fractive index at 10.4 GHz of the materials used to 
build it. 

The shape of the enclosure is not important, as 
long as the one wall of the enclosure through which 
the 10.4-GHz rf must pass is perpendicular to the di- 
rection of rf propagation. The enclosure could simply 
be a box that is large enough to contain the UHF 
transceiver and any supporting equipment. The 
thickness of the enclosure walls, however, and the 

R F  
IN AND 

DU T 

fig. 1. Rf from the transceiver is transmitted through 
the air inside the enclosure, through the enclosure 
walls, and then through the air of the outside world. 
Some of the rf, however, is reflected back into the en- 
closure. Rf coming from the outside world toward the 
transceiver experiences the same partial reflection. 

refractive index (at 10.4 GHz) of the material com- By William M. Brooks, WBGYVK, 2050 
posing the enclosure walls, are of critical importance. Southwest Expressway #66, San Jose, California 
Consider the situation shown in fig. 1. 951 26 



During transmit, 10.4-GHz waves emanate from 
the transceiver inside the enclosure, which is filled 
with air. The radio waves strike the inside wall of the 
enclosure, a wall composed of polystyrene, nylon, 
glass, or whatever. The wall will have electromagnet- 
ic properties different from those of air. Here is 
where a problem develops. 

When a wave in one medium (such as air) strikes a 
second medium (the enclosure material) which has a 
conductivity a, or permittivity c, and permeability p,  
the wave will be partially reflected by the second me- 
dium and partially transmitted into it. This partial re- 
flection and partial transmission of the wave occurs 
because the wave initially propagates in air, with im- 

pedance Z, = f l ,  and then strikes a medium 
€0 

(enclosure material) with impedance Z, = E. 
ex 

The reflection coefficient, T,,J, can be expressed as: 

where 2, = the impedance of the unknown material 

Z, = the impedance of air 

and the transmission coefficient, T,,,,, as 

No reflection will occur when the electromagnetic 
impedances of the two media are equal, that is, 
when Z, = 2,. If the media are perfect dielectrics, 
that is, those which have no losses (Z is real), we can 
define SWR as: 

2, 
SWR = - ifZ, > Zo 

zo 
(3) 

+ A - - - - - - - - - - - - - - - -  f---f-b I--- 
TL- ' 

jYo 
-Y  

fig. 2. Young's double slit experiment. Slits S1 and S2 
act as in-phase radiation sources, resulting in construc- 
tive and destructive interference patterns when viewed 
along axis Y. 

I 

fig. 3. In (A), the intensity envelope seen along axis Y. 
Maximum intensity is centered at Yo. In IB), the intensi- 
ty envelope is seen shifted in the direction of the slit 
covered by the sample of enclosure material. 

We can eliminate the reflected wave from the air/ 
enclosure-wall interface if we require that the medi- 
um outside the enclosure be the same as that inside 
the enclosure (that is, air inside and outside), and 

X that the wall of the enclosure be thick. The thick- 

ness, t l ,  of the enclosure walls is then: 

where 7, = the refractive index of the material at 
10.4 GHz. 

To determine the refractive index at 10.4 GHz of 
the enclosure material, consider Young's double-slit 
experiment shown in fig. 2. A point source radiator is 
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located at P. Waves from P propagate to slits S1 and 
S2, which act as two in-phase radiation sources that 
are separated by distance A. These two sources 
cause constructive and destructive interference 
along the Y axis when viewed at distance L. The 
intensity at Y is the result of interference and diffrac- 
tion, expressed as 

where: Iy = intensity at screen along Y 
b = slit width 
A = slit separation 
L = distance from slits to screen 
I. = intensity at Y without slits 

The intensity envelope described by Eq. (5) is 
shown in fig. 3A. Note that the intensity envelope is 
symmetrical and centered at Y,. 

Placing a sample of the enclosure material in front 
of one of the slits causes the two slits to radiate out 
of phase, because of the difference between the 
propagation velocity through the material and the ve- 
locity through air. The result is a displaced intensity 
envelope in a direction toward the slit with the sam- 
ple of enclosure material, as shown in fig. 3B. The 
magnitude of this displacement is related to the 
thickness, t z ,  of the sample and its refractive index, 

Vx: 

AY d 
'lx = -- 

t 2  
+ Vair 

where 7, = refractive index of the material 
qai7 = refractive index of air (1.000276) 
d = center-to-center slit separation 
L = distance from slits to Y 
t z  = thickness of the sample 

practical example 
Suppose that we have acquired some material that 

looks like polystyrene, but we are not certain that it is 
polystyrene, nor do we know its refractive index at 
10.4 GHz. 

To determine the refractive index, we construct a 
simple double slit mask, as shown in fig. 4. It can be 
constructed of cardboard and then covered with alu- 
minum foil. The double slit mask is placed in front of 
the 10.4-GHz transmitter, as shown in fig. 5. 

Let the distance, L, between the slit mask and Y 

be 2 meters. Moving a suitable detector that gives a 
strength reading along Y, we will observe the intensi- 
ty envelope as shown in fig. 3A. The envelope 
should be centered at Y,. Then, when a sample of 
the material is placed in front of slit S1 and the exper- 
iment repeated, we will observe that the intensity en- 
velope has shifted toward the S1 side of Y, as in fig. 

fig. 4. Construction details of the double-slit mask. a 
device that can be used to determine the refractive in- 
dex of the material in question. Once the refractive in- 
dex is known, it is a simple matter to calculate the wall 
thickness required to make the box appear transparent 
at 10.4 GHz. 

i;.-2 
TRANSMITTER BcsAMpLE 

Y 

MOVEABLE 
DETECTOR 

- 

fig. 5. Experimental set-up for determining the refrac- 
tive index of a sample of the unknown material. Dis- 
tance between the transmitter and slit mask should be 
about 1 meter. 

38. The thickness of the sample, t 2 ,  in this instance 
proved to be 25 mm, and the observed envelope 
shift, AY, was measured 0.51 meter. This reveals a 
refractive index, v,, of 1.593, using Eq. (6 ) .  We now 
know the refractive index at 10.4 GHz of the material. 

Substituting the determined 7, value into Eq. 4 re- 
veals that the thickness of the enclosure walls has to 
be 0.90 cm to behave as a transparent medium for 
10.4-GHz rf. Thus, by simply constructing a box of 
this material with walls 0.90 cm thick, we have pre- 
vented rain, sleet, and snow from getting into our 
transceiver, but we allow 10.4-GHz rf to see an open 
window. 
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I REMEMBER THE FUN AT PLAYBOY'S GREAT GORGE 
RESORT IN 1976 & 1978? I 

If you attended the ARRL Hudson Division 
Convention in '76 or '78, then you know what a 
great time we'll be having on the weekend of 
October 30-31.1982, at the same fantastic loca- 
tion in Great Gorge. New Jersey. If you missed 
either of these years, ask someone who was 
there. You'll hear about all the super activities. 
seminars, forums, fleamarket and exhibits 
covering everything from 160 meters to micro 
wave; all modes, all facets of our great hobby ... 
plus, new for '82, even more on computers and 

MODEL 6154 TERMALINEm 

I'D BUY FROM US 
YOUR INQUIRY OR ORDER WILL 
GET OUR PROMPT A'TTENTION 

AUWORlZR, .- DlSlPlWlOI 

m&l 
a s s o c i a t e s  

115 BELLARMINE 
ROCHESTER. MI 48063 

CALL TOLL F R E E  

800-521 -2333 
IN  MICHIGAN 313 - 375-0420 

TVRO earth stat~onsl As In the past, we also 
have a full women's program for non-ham XYCs. 
and the Great Gorge resort has everything In 
sports and letsure act lv~t~es you couldever want 

DON'T MISS OUT RESERVE NOW AND SAVE-TICKETS 
ARE $9.00 AT THE DOOR. USE COUPON BELOW. 

I - - - I I I I o I I I - - - D - - - - -  

HARC CONVENTION, POST OFFICE BOX 528, ENGLEWOOD, NJ 07631 
1 

) Please send me the follow~ng 1982 Hudson D~vls~on Convent~on l ~cke t s  I 
I ~ ~ u a n t ~ t y i  REGISTRATION TICKETS R~ $ 7 50 $ 

BANQUET TICKETS" n $24 00 $ 

1 TOTAL ENCLOSED (Make check payable lo HARC I $ 

( PLEASE ENCLOSE A STAMPED-SELF ADDRESSED ENVELOPE . . IND lLA l l  Hf I O W  I 

I Spinner Handle Available I 

I NAME 
CALL 

ADDRESS 

I CITY STATE AND ZIP CODE 

Case: 2x4"; shaft %"x3" 
Model TC2: Skirt 2-118"; 

Knob 1.518" 
Model TC3: Skirt 3"; 

Spinner Handle 
Knob 2-318" 

A N Y  \ P I  C I A 1  H I  
011t \T\tOHHANOLlt 1 
I O R  St A I I N O  ~ L l u b  1 
I ~ D I P  01 ~IOUII \ea11nq1 

I 

th, t r , l i b  i,l buuf n 7 1 k ~  Hf A O Y  TO USE 5Pnd 
t r ,  v l o r  rr18kp A ~ I O  11 i l l  only and 525 00 

Or 11 you buy AZDEN from us we will lnslall 
TT KII torS15 

Order 24 hours a day - (2151 884 6010 

SAY YOU SAW IT 
IN 

HAM RADIO 
I 

78 August 1982 

FLEAMARKET SELLERS ONLY-CHECK HERE FOR INFO 

Tell 'em you saw it in HAM RADIO! 

I 



50 - 500 MHz 
Ultimate rejection over 80 dB 
Five large helical resonators 
LOW noise 
High overload resistance 
Typical rejection figures: 

z 600 kHz at 144 MHz: - 30 dB 
~ 1 . 6  MHz at 220 MHz: -40 dB 
.c5  MHz at 450 MHz: -45 dB 

Thlt.'solution to interterence, intermod and 
desens problems on repealers 
12V DC operation 
Dimensions only 1.6 x 2.6 x 4.75 exclud- 
ing connectors 
Custom tuned to your frequency 
Low cost - only $69.95 
Allow $2.00 for shipping and handling 

We have a complete llne o l  lransmltter and receiv- 
er strlps and synthesizers lor Amateur and com- 
merc~al use W r ~ t e  or call lor our lree calalog 

We welcome Mastercard or VISA 

GLB ELECTRONICS 
1952 Clinton St.. Buffalo, N. Y. 14206 

1-(716) 824-7936,9 to 4 
\ I 

Two Elements $215.00 
Extra Elements $154.00 
Price is F.O.B. Transcona 
LNCLUDES U.S. Customs 
Duty 
KIT COMPLETE WITH 
'SPIDER 
*ARMS 
*WIRE 
*BALUN KIT 
*BOOM WHERE 

NEEDED 
WINNER OF MANITOBA 

DESIGN INSTITUTE 
AWARD OF EXCELLENCE 

Buy two elements now - a rhird and fourrh 
may be added karer with lirrle effort. 
Enjoy up ro 8 db forward Rain on DX, with a 
25 db back ro front rario and excellenr side 
discrimmarion. 
Ask for our new 2m Quad Kir when you order 
your Gem Quad. It's FREE for rheasking! 
Ger maximum srrucrural srrenglh with low 
weighr. using our "Trideric" arms. Please in- 
quire dirmr,v ro: 

GEM QUAD PRODUCTS LTD. 
Box 53 

Transcona Manitoba 
Canada R2C 225 

Tel. (204) 866-3338 

More Details? CHECK-OFF Page 92 

p&J - ~ o n ' t  hook-UP - 
your coax without one! 

Protects sensitive solid state components in your Modslr Avallabls: (200 W models are 
equipment from high-surge voltages produced by most sensitive. best for ACVRS and XCVR's. 
nearby lightning strikes, high wind, and static 2 kW models designed fw amps. For maximum 
build-up. Even distant storm fronts are known to protmlon use both models, with 200W model 
cause damaging surges without warning or time between XCVR and Amp All Include 
for grounding. Arc-Plug cartridge ) 

The replaceable Arc-Plugm cartridge, which can wlth UHF Connectom 
fire thousands of times. utilizes a special ceramic MU lT Rhctwq UHF-vpe "'" connector. 

gas-filled tube with precisely tailored firing speed Output at 500hms . s19'95 

and level, safely by-passing surges to ground. Modd HT RolK(a UHF-type "T" connector. 
Standard air-gap devices are ineffective due to @handles EkW outpui at SO ohms . $24.95 

their erratic performance. with N C O ~ ~ ~ ? J C ~ O ~ S  
Transi-Trap Protectors are the flrst devices in handles L T ' N  200 Rohctw' W output N-type at 50 "T"  ohms . $39.95 

the industry designed with "isolated ground." 
This keeps damaging arc-energy off the chassis @' connector, Mod* handles Pmhctw' 2kW output N-vpa at "T" 50 ohms 
and routes it directly to ground. W . 9 5  

Available at your baler or add $2.00 direct In U.S. Ohlo residents add Sales Tax. 

Wur*na  Trambrro ~ ~ n c l i o n  Swans  am daugr*d lo room mu h~yds 01 tqmn(np.mducaa surges 
Thsv devlca, hwva, mll ml p r M  hfe or d;mrpa ouvd by 1 dlrw SroW 10 antenna 61 MMr slruclure 

P.O. Box 571, Centewllle, Ohio 45459 (513) 435-4772 0- 

I The New Standard.. . \ - - 

I 
the Ultimate 

I? IAMBIC PADDLE I 
w 

Modern CW technology at its best! Carefully engineered 
to make optimum use of today's keyers, the Bencher 

Standard $42.95 Iambic Paddle is a symphony of modern materials, design 
Chrome $52.95 and workmanship. This is the paddle that provides the 

'Iated t150.00 perfect interface between the CW operator and his rig. 
At selected dealers or. Smooth, instantly responsive and fully adjustable to suit 
add 52.00 handling your own touch. From the gold plated solid silver contacts 

Write: to the heavy leaded steel base, it truly is the ultimate. 

333 W. Lake St.. Chicago. IL 60606 
(312) 263-1808 

~ -- 

August 1982 79 



FOR ECAST 

last-minute forecast 
The higher frequencies (10 and 20 

meter bands) are expected to provide 
good DX openings during the second 
and third weeks of the month. The 
beginning and ending weeks will 
probably see only fair DX conditions 
on these bands. Nighttime DX condi- 
tions, and openings on the lower fre- 
quency bands (40 through 160 
meters), should be better during 
these beginning and ending weeks of 
the month - particularly the last 
week, when the nights are longer and 
the thunderstorm QRN that builds up 
toward evening has subsided some- 
what. Geomagnetically disturbed con- 
ditions of two to three days' duration 
probably could provide interesting 
and unusual DX about the 6th and 
17th. 

A more extended period of distur- 
bance, which may be evident about 
the 24th, may be part of a 27-day re- 
current pattern of thinning in the 
sun's corona. This thinning permits 
the solar wind to travel through to the 
earth's polar regions, causing geo- 
magnetic disturbances. A t  this time 
in the eleven-year cycle the sun is still 
active enough to produce a strong 
solar wind, which may cause re- 
peated disruptions of communica- 
tions during the two years of 1983 
and 1984. From then through the 
sunspot minimum (1985 and 19861, 
there should be no geomagnetic dis- 
turbances caused by either flares or 
solar wind. The sun becomes so sub- 
dued that nothing happens. 

Garth Stonehocker, KBRYW 

The lunar perigee will be on the 
17th and full moon on the 4th this 
month. The Perseids meteor shower 
occurs between the 10th and 14th, 
with maximum the 11th and 12th at 
better than fifty meteors per hour. 
This is an excellent shower. 

forecasting by computer 
In the August, 1981, column, I 

mentioned that the North Atlantic 
forecast on WWV is essentially the 
solar flux and geomagnetic A figure. 
An analytical mathematical formula- 
tion has been developed by Mr. John 
Harris and me as an aid to our fore- 
casters and observers (monitors). 
Given the daily flux value and daily A 
value, a number from zero to nine 
representing radio quality can be cal- 
culated. This number can be a base- 
line number from which each user 
can adapt his own calibration for his 
operating mode (CW, phone, RTTY). 
Many Amateurs have home comput- 
ers these days. This formula can be 
programmed on these computers to 
obtain a daily propagation quality 
forecast. The formula is: 

where $ is the daily solar flux, A is the 
geomagnetic daily value, and 

where X is the annual day number. 
Try it. If you have any questions, 
write to me at Rt. 1, Box 36, Earlys- 
ville, Virginia 22936. 

band-by-band forecast 

Ten and fifteen meters should pro- 
vide excellent daytime openings. The 
hours of daylight should begin to be 
noticeably shorter, particularly 
toward the end of the month. Watch 
for the best openings during periods 
of high solar flux. They should be 
north/south paths to Africa, South 
America, and the South Pacific, but 
they will not be of the one-long-hop 
trans-equatorial (TE) type that corre- 
late well with geomagnetic distur- 
bances. TE paths are usually scarce in 
July and August. A sun-following se- 
quence of Africa in the morning (local 
time), South America in the early 
afternoon and the South Pacific in 
the late afternoon is usually seen 
from most QTHs in the U.S.A. Fif- 
teen will be open a little before ten 
and will last a little longer in the 
evening. 

Twenty meters will be open around- 
the-clock on most days, and will be 
the long-skiplshort-skip workhorse 
of the high-frequency DX bands. Sig- 
nals will peak in the morning and 
afternoon hours but will be readable 
to one area or another all the day and 
night. 

Forty meters is going to start coming 
back strong, except for the high QRN 
levels during local thunderstorms. It 
can often provide good DX from sun- 
set through darkness till just after 
sunrise, despite the atmospheric 
noise levels - provided you choose 
times when local thunderstorms are 
at a minimum. 

Eighty and one-sixty meters will be- 
come active once again for DX during 
the nighttime hours, wi th strong 
openings into the south. High QRN 
levels will still be a problem generally, 
but the bands will be usable between 
local thunderstorms. 

ham radio 
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T U B E S  I C ' S  
6KD6 7.00 
6LQ6/6 IE6 6 .00  
6MJ6/6LQ6/6JE6C 10.00 
6LF6/'GMH6 6 .60  
12BY 7A 4.00 
2E26 4.69 
4X150A 29.99 
4CX25OU 68.00 
4CX2502 78.00 
4CX3OOA 109.99 
4CX350A. 8321 100.00 
4CX350F/J/8904 100.00 
4CX 1500B18660 300.00 
811A 25.00 
6360 4.00 
6939 30 .00  
61460 8298 9. 99 
6 146W 12.95 
6550A 10.00 
8908 14 00 
8950 13.00 
4-400A 145.00 
4-400C 145.00 
572BjT160L 44.00 
7289 39.99 
3-10002 229.00 
3-5002 141.00 

RF Transistors 

Transistors 

LM1514J 
LM1889 
LM2901/SL61638 
LM3900/CA3401 
LM4250CH 
CA3011 
CA3046 
CA3085 
CA3086 
CA3140 
LM3146 

S e r i e s  74s 
74SOO 
74802 
74503 
74504 
74505 
74508 
74510 
748 11  
74820 
74822 
74830 
74.537 
T4S38 
74540 
74864 
74S65 
74874 
74883 
74S86 
749112 
748114 
748124 
748133 
748134 
74S138 
743139 
745140 
74S151 
74S153 

ATLAS FILTERS 
ATLAS CRYSTAL W LTERS FOR 
ATLAS HAM GEAR 

Your Lnolce $15.95 ea. 

5.645 - 2. 7/ 8 
5.595 - 2.7 USB 
5.595 - 2. 7, 8,'L 
5.595 - 2. 7 LSB 
5.595 - .500/4 

9 . 0  - USB/CW 



I C ' S  MODULES & SOLID STATE DEVICES 
. . . . . . . . . . . . . . . . . .  RCA CA3028A $1 .00  r~acli MOTOROLA R F  ~ I O U U L E S  

'148157 2. 70 74116 2. 30 74IS155  1 .24  C a s c a d e  Alnp l l l i e r .  DC-500 MHz 
745158 2 .70  74120 2 .00  74LS156 1 . 0 4  MHW 591 

. . . . . . .  74S163 3. 75 74122 . 6 4  74LS157 1 . 0 4  Atlalog Dev lces  AD580 I C . .  $1. 00  each  I to 250 MHz 1r~quc111 . \  r,in<<,. 35 36.  5 dB 
74.5164 2.75 74123 . 6 4  74LS158 . 80 Low d r ~ l t  vol tage r e f r rc> t l ce .  gait1 13 6 VI)C input ,  700 100 output I I .V<. I  
748174 3. 75 74125 . 49 'i4LS160 1. 0 3  3-termlira1 d e \ , ~ c r .  V. c~ut= 2. 5 V ; 1% I dl3 ? r ~ n r p ~ . t , s s i ~ i ~  5 dR I I ~ I I S I  1: 250 RIFi/. 
74S175 3 . 7 5  74126 . 6 2  74LS161 1 . 2 0  4 . 5  V < V ,  l n < 3 0  V 
74S181 9 .50  74132 . 74 74LSIA3 1 . 0 3  MfIW592 

, . . . . . . . . . . . . . . . . . . .  . 74S189 6 .95  74141 74 7 4 ~ ~ ~ 6 4  94 MEM 631  S .  50 t>acir I to 250 MH/ I i  I r j ~ i <  ( I < . \  t . i t~<r .  ;14. 5 3t1 dl3 
745194 3 .25  74145 , 6 7  ' 7 4 ~ ~ ~ 6 5  , 94 Dual  gate  MOS Fet  gaiit 24 V r x  I I I ~ L I I  900 100 ~ I ~ I ~ ~ L I I  1, . . ( ' I  

74S195 2. 99 74148 1. 25 74LS173 . 9 4  Vds ' 25V.  Id - 30 1 t I I 5 I I 250 >It11 
748200 8 .95  74150 1 . 0 4  74LS174 1 .04  blllos 800(inin)  
74S240 8 .95  74153 . 7 2  74LS175 1 .04  MH F'450 (L hill F450A . . Si.1 hll I . I <  I t  
76S241 8, g5 74154 1.24 74u181 2, 25 LM3909 LED F1asht.r IC . . . . .  $1 25 <,acli 4 U . ~ t t s  I I I ~ I L I I  50 U ~ r l i  ~ l u t l ~ u l  

74S251 2 .49  74155 . 8 7  74LS191 1 . 2 0  11 d U  q.1111. 13 6 VIIC 
7 4 2 5 7  2 .49  74157 , 74 74Ls193 1, 03 TCA440 Ah1 R~.ct . ivc.r  IC . . 52. 19 rac11 

74S260 , Y9 74 15R 70 74LS.94 1. 20 wllh R F .  ACC,  ~ n i u t , r .  I tw  citl-~-t>nt d raw.  LIFil9I 51 fi7> , , t c  1, 

749280 3 . 9 5  74161 1 .00  74LS195 1 .00  5000 hlH, 

749283 4 .  70 74163 . 92 74LS196 . 94 Microwavt .  P I I I  S w ~ t c l ~ i t ~ g  DI udi s 1 I S  5110 MI{/ . . . . . . . . . . . . .  748287 3. 95 74164 1 0 2  74L2197 . 9 4  hlPN 3 4 0 1 . .  52 c.lcli 0 1  3 1 00 lfi d l '  - ' l i l '  'IH' 
748373 3 . 4 9  74165 1 . 0 2  71LS221 1 .54  
74S374 3 . 4 9  -4166 1. 25 7 4 ~ ~ 2 4 0  3 .04  M R F S l l  MI1 F90I 52 15 ~ . i < , h  

7 6 4 7 4  9.  00  74172 6 .00  7.1LS244 3. 00  1500 MHz .  7. 3 dl3 1101si' .it 200 MHz 4500 hlH/  

. .  . . . . . . . . . . .  S e r i e s  74 74173 . 8 4  7 4 ~ ~ 2 . 1 5  8 .95  Salr, pr t [ , t ,  ; , I . .  $ 3 . 9 9  i,a<.li 2 . n  ""'"'. 1000 M H /  
7400 . 3 9  74174 .Y4 74L5251 1. 84 10 dl3 $.it11 1000 MH/ 
7401 . 4 9  i4175  . 9 4  74LS253 1 . 0 3  2N5179 
7402 . 2 7  74177 . 90 7 4 M 2 5 7  1 . 0 3  900 MHz. 4. 5 U U  t~olst, ~t 200 MHL MFfiV252 . . %:I9 9 s  < , S I <  11 

. . . . . . . . . . . . . . . .  . 7403 . 2 7  74180 80 7 4 ~ 5 2 5 8  1 ,  0 3  Sale p r i cp  a t .  $ 69 t,ai,h 3 W2i11s InPLl! IPon ' i  I '  

7404 . 27 74181 1.dO 74L.5259 3 .00  25 W.~ t t s  i,ul lpt i l  powt I' 
. . . . . . . . . . . . . . . . . . . .  . 7405 . 2 8  74182 80 7 4 ~ 5 2 6 6  . 6 4  MEM 712 Fet $1 00 144-1411 hill/. 19. 2 GI) I J ~ ~ W C ' I '  K~1111 

7406 . 2 8  74185 2. 00  74LS273 1 .  80 13.  A VDC l,ij>ut 
. . . . . . . .  7407 . 2 8  74186 10 .00  7 4 ~ ~ 2 8 2  2 . 1 0  2N5638 Ff.1 "N" CIi ;~ni l(~I  3 j S 1 . 0 0  

. . .  7408 . 31 74190 1 .  20 74LS283 1. 15 MHW 612A . . $39 .99  ~ : t < t ,  
. . . . . . . . .  7409 . 2 8  74191 1 .  20 7 4 ~ ~ 2 9 3  2. 00 M P F l 0 2  Fct  "N" C11,lnnf 1 3 $1.00 ItlPut Prlu."I' 

74 10 . 2 7  74193 . 9 0  74LS298 1 . 3 4  20 Wiltls outp~lt  ~powi,r 
. . . . . . . .  . 7411 . 34 74194 90 7 4 ~ 3 2 3  4,  79 2N545H Fc.1 "N" Ch.iru~i.l 3 $1. 00 146-174 MHz. 20 Go  PiIwl'l- K:L:il 

14 12 . 3 4  71195 . 9 0  74LS353 1. 70 12. 5 VDC 111put 
. . . . . . . . . . . . . . .  7413 .44  74196 . 90 74LS366 XlC1590G 8 . 0 0  t'a<.h 

74 14 . 9 0  74197 . 90 74LS361 R F - I F  Audlo A m p ,  u, AGE. AIR VARIAISLE CAPACITORS 
7416 . 34 74273 

. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  7417 .34  74279 ' ' l o  74LS368 "04 MC1550G $1 .00  earl1 1-  lOpF 1 8 9 - 6 - l . .  1 .50  
7420 . . . . . . . . .  . . 8 4  74LS313 2 .80  R F - I F  A m p  

. 2 7  74283 2.20 74LS374 2 .80  
5-  12pF 160-107-16.  _ 1.  50 

. . . . . . . . . . . . . . . . . . . . . . . .  1423  . 9 -  15pF 1 50 
. . . . . . .  . . . . . . . . . . . . .  

7425 .34 74298 3 ' 2 2  14LS378 1 .33  UW1605 M A C 1 5 - 6 . .  $1.00 <,arb 1. T , ~ F  -1.~3-5 1 8 7 - 1 0 3 - 5 , .  1 .  50 . 3 4  74366 
. . . . . . . . . . . . . . .  7426 . 3 4  74367 1 74LS393 2 .00  TO-220  T r l a c .  15 A m p s  400 V 1 . 3 -  6 . 7 p F  189-502-4 I 50 

. . . . . . . . . .  7427 . 0 4  74368 74LS670 2. 34 

CAPACITORS . . . . . . . . . . . . . . . .  
1. 4- 9 .  2pF  189-503-105. .  1 . 5 0  

1428  . 34 S e r  i c s  74LS ' 8 4  4001 .34  1 . 4 -  13pF 1 9 3 - 3 . .  1 . 5 0  
. . . . . . . . . . . . . . . .  7430 . 38 74LSOO . 4 0  iii; .34  1 .  7- l l p F  T 6 - 5  1 . 5 0  

. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  
7432 .34  74LS01 . 3 3  

. 3 4  E lpac  P a p e r  C a p s .  $1 .69  each I i- 14pF 2 1 . 5 0  
. . . . . . . . . . .  7433 .34  74LS02 . 3 3  ;i:; . 6 4  P a r t  #CQ 20A104, . 10 4 2 KV 1 .  7-14,  l p ~  189-505-107 . .  1 . 5 0  
. . . . . . . . . . . .  7437 . 3 4  74LS04 . 4 4  3 4  1. 8- 9 .  2pF  i89-508-105.  1 . 5 0  

. .  . . . . . . . . . . . . . . . .  
7438 .34  74LS05 . 3 3  i:i: . 3 4  S ~ r a g u e / G o o d n l a l i  Ceramic C a p s .  $ . f ig  t.ucll I ,  i i - 1 1 . 4 p ~  545-043.  I so 

. . . . . . . .  7439 . 39 74LS08 . 4 4  
. 54 'GKR50000. 5 .  1 t o  50 p F  1 8-16.  7pF 189-506-103 1 .  50 

. . . . . . . . .  
7440 . 2 3  74LS09 . 4 3  4015 

1. 44 2-19. 3pF 180-507-105 1 .  50 
. . .  , , . . . . , , . ,  

. 7 9  74LS10 . 3 3  4017 
1 . 2 4  Sprague  Goodman P ~ s t o n  C a p s .  $1.99 t -xct~ 2,  1 -22 .  g p ~  lrjg.509-5. 1 50 

7441 . . . . . . . .  
.73  7 4 L S l l  . 4 4  i:ii 1,  54 G G P 1 2 0 0 0 .  . 8 t o  12 p F  

7442 
2. 2- 34pF 193-10-104. 1 50 

1443  . g s  74LS14 1. 30 84 E r l e  ~ 1 2 7 0 - 0 1 6  $1.00 f,;~rli 2 . 4 - 2 4 . 5 ~ ~  189-509-5. 1 50 . 4 2  2.  2- 34pF 193-10-6. 3 1 6 " u 3 " ~ h a t l  . . 2.  50 
. 

. 9 9  74LS20 . 3 1  4024 
. . . . . . . . . . . . .  . . . . . . . . . . .  

7445 Min.  at tenuat ion:  50 dB I rom 200 MHz 
. 9 9  74LS21 . 4 3  4025 

3- 105pF 1000 VDC. 1 ~ 4 " ~ 6 " ~ 1 1 ; 1 l t .  . 4 .  99 
7446 : 48; 11, 10 GHz. 5000 p F  200 VDC 
7448 . 84 74LS27 . 4 4  4027 HIGH VOLTAGE CAPS. 
7449 99 74LS30 . 3 1  34 E r ~ r .  P1201-785 . . . . . . . . . . . . . . .  $1 .00  each 1 .  04 

. . .  1450 . 28 7 4 x 3 2  . 4 4  4029 . 74 Mln. attr.nuatlon' 90 dB f r o m  100 MHz 22 MFD t~ 500 VDC $1.69 

. . . .  7451 . 1 8  74LS37 . 84 4030 to 10 GHz. 5500 p F  200 VIIC 150 MFT) *,I 450 VUC $3 29 
74 5.3 28 74LS38 . 4 4  2:; 1 .34  225 MFT) !'! 450 VL)C . . $3.29 

. . . . . .  1454 28 74LS42 .84 " 30 NEW Sanghmd Type  2A C a p s  $1.00 <,ach 600 MFD IC1 360 VUC 
7460 . 4 1  74LS49 1 . 4 3  4049 ' 74 dCM560333J, , 0 3 3  MFD 600 VIIC 800 MFU [vi 360 VDC . . 52 .99  

. . . .  7470 . 3 9  74LS51 . 3 1  4050 ' l4 1 2"H x 1 3 , 4 " L  x 1 I 4 .W 850 MFI) r '  330 VIIC $13. 59 
. . . . . . . .  74 72 . 4 2  74LS54 . 4 0  4052 1. 15 2000 MFI) tr! 350 V1)C $7 99 1.:1(.11 

. . . . . . .  7473 . 4 74L.573 . 5 0  1.44 New High Voltagp 0 1 1  F ~ l l e d  Capacitor 2000 MFD ,,! 450 V1)C $22. 99 c ' : ~ r , l t  
. . . . . . .  7474 . 4 2  74LS74 . 6 4  4069 . 4 4  M l r .  P4W308T, M l r .  - C:SI 3200 MFII ,,J 350 VIIC $9 99 ,,arli 

. . . . .  7475 . 4 2  74LS75 . 7 3  4081 . 4 0  53.  3 MFD.  3. 5 KVIIC. Length - 4 1/2". 3100 MFl )  lo 450 VIIC $29. 90 varli 
. . . . . . .  7476 . 4 2  74LS76 . 5 0  4093 1.04 width - 3 3/4", h e ~ g h t  - 11' '  6200 MFD I50  VDC 99 v;1<~11 

. . . .  1480 . 6 4  74LS85 1 . 2 4  7520L 1.35 $29. 99 each 110. 000 MFII I , ,  25 VDC %. $19 v:~f.lt 
7483 . 6 0  74LS86 5o 75107 . 8 4  

. 84 D I ~  Tan ta lum L ' a p a r ~ t o r s  
74 85 .70  74LS90 :80 75108 2,  25 15 MFD $ 25 VDC . . . . . . . . . . . . . . .  i $1.00 A R C 0  CAPACITOI?S 
7486 . 4 4  74LS93 . 8 0  

1 . 8 0  74LS95 . 9 3  75115 
. . . .  . . .  UNELCO CAPS 

7489 
X 304.  1 0 0  550pF .  S i  50 

7490 . 99 74LS96 1 . 0 3  75123'8T23 6 ,  8pF  
u 400 . . 9 -  7pF . . S i  00 

75151 47pF 13pF . .  . . .  
7491 .To 74LS107 . 50 75154 8 .  2pF  62pF 14pF 240pF u 402.  1 5 -  20pF . . . .  

5 1  00 
2 .00  7492 

3 6 0 ~ F  u 404.  H -  ( i0pF.  
. 7 7  74LS109 . 50 75350 

SI  00 
lOpF 160pF 20pF 470pF a 4 0 5  . . . .  5 -  HOpF. . .  

7493 . 5 4  74LS112 . 6 4  75368 
. . S l . 0 0  

2 .95  12pF 180pF 24pF lOOOpF v 420 1- 12pF $1 00  . . .  . . . . . . . .  
7494 . 7 7  14LS123 1:;; 15369 -350V $1.00 ear11 . . .  
7495 

4 422.  4 -  40pF  
.YO 74LS125 

S l . 0 0  
. . . . . .  

7496 75427 r 4 2 3 . .  7-  lOOpF $I  00 
74L5132 . 84  75451 . . . . .  . . .  

7497 . 7 7  74LS138 . 9 4  75452 2 .10  
TRIMMER CAPS * 426 37-  250pF 5 1 . 0 0  

2. 1 0  . . .  Sprague .  Stable Polypropylene.  
74100 

P 429 . ao -  3 o o p ~  $ 1 0 0  
1 . 0 4  14LS139 75454 

2.10 . 50 each o r  10 ,4 .00  a 464.  . .  25- 2 0 0 p F . .  . . .  5 1 . 0 0  
74 105  . 3 7  74LS145 

75480 . . . .  no' so ld  mtxed H 4 6 5 . .  50 -  3HOpF. 
74107 

$1 OC 
. 5 8  74LS151 

. 9 3  . . . . . .  1. 2 to 13pF  
. 3 7  14LS153 75492 

3 . 9 t o 4 0 p F  " 4 6 7  
74109 

110- iHOpF $1 .00  
2 t o  30pF  3. 9 ;o 55pF  '2564 , 7 5 -  280pF . . , , 52 00 

3. 9 t o  18pF  44615. . 390- 1400pF.  . . . . . .  5 2 . 0 0  



m o r e  capacitors 
FEED TMRU CAPACITOIIS 

. . . . . . . . . . . . . . . . . . . . . .  Suldvs Type 5 $1 .99  
3pF 47pF 100OpF 

20pF 82pF 2000pF 
27pF lOOpF 

. . . . . . . . . . . . .  Stud Mount - 1 . 5  KV.. 51.99 e n .  
01uF. 1000pF. 2200pF 

DOOR KNOD CAPACITORS 

100 pF k t  5 KV $3 99 
470 pF bi 15 KV $3 99 
Dual 500 p F  ( 1  15 KV $3 99 
680 pF 01 6 KV $1 99 
800 pF 01 15 KV $3 99 

CERAMIC CAPS 

. . . . . . . . . . .  , 0 0 1  uF @i 10 KVDC 
,001 uF $1 2 K V . .  . . . . . . . . . . . . .  
0015 uF 1'1 3 KV . . . . . . . . . . .  

. . . . . . . . . . . . .  .Ol uF CI 4 K V . .  

. . . . . . . . . . . . .  .Ol  uF 81 1 . 6  KV..  
. 0 1  uF @ 1 KV . . . . . . . . . . . . . .  
. 0 5  uF la 3 KV Elcctro-Cub? . . 
. I uF ,) 2 KV Elcctro-cubt, . . 

CHIP CAPS 

, 0 3 3  pF 
,047  pF 
,068  pF 

. O l  pF 
. 3  pF 

1 PF 
1 . 2  pF 
1 . 5  pF 
1 . 8 p F  
2 . 2  pF 
2 . 7  pF 
3 .3  pF 
3 .9  pF 
4 .7  pF 
5 . 6  pF 
6 . 8  pF 

$1.00 na. o r  

CERAMIC COlL FORMS 
CAMBION WITH SLUGS 

. . . . . . . . . . . . . . . .  LST-PiS30-2020-03 $1.50 
3, 16"d x 1 2", 20-50 MHL 
Green slug w ~ t h  hardwart  

LST-H!530-1532-01 , , . , 

3/16"d x 1/2", 1-20 MHz 
Red  slug wlth hardwart,. 

LS6-E 530-1535-02 SL 50 
114" x 3 4 ' ,  1-20 MHz 
Red slug w ~ t h  hardwarc 

LST-H 530-2020-02 51 99 
3, 16"d u 5 16" with t t l  1ii111.1~5 
1-20 MHz, red slug 

PLST-1 530-1532-01 . . . . . . .  S1.99 
3, 16"d x 5, 16" w~tli t < ~ r n l ~ n ~ i l h  

2-1.5 MHz 

. . . . . .  PLS5-B - 2 C y l . .  1-20 hIH7. S l  99 
3. 8"dla. h 5 8" wh11 11'1.111111.$15 . ~ n d  
hardwarc,  rcd slug 

PLS5-C - 2 C y l . ,  2-1 5 MH./ . . . .  $ 1 . 9 9  
3 8" d ~ a .  x 5 8" wlth tr,rmlnnl\ 
yellow slup 

LST-1 - Yellow slug,  . 2 - 1  5 M H L . .  . .  S1.99 

CERAMIC COlL FORMS - N o  Slug 

d l . .  . . .  3 16" r 5 8" 1 00 
#2.. . . . . . . .  3.16" .7 1 2 " .  . . . . . . . .  I 00 
X3. .  . . . . . . .  1, 4 ' '  x 5 8 " .  . . . . . . . . .  1.00  
#4 . . . . . . .  3 , 8 "  X I "  I 00 . . . . . .  
115. . . . .  1 / 2 "  s 1 1L2" . .  1 00 

PAPER COIL FORMS - Wltll Slug 

VHF/UHF/MICROWAVE: COMPONENTS 

J-Fet 45310. .  . . . . . . . . . . . . . . . . .  3 $1.00 
N-Channel. 450 MHz. Good Ior 

DG-1005 
1 . 5  A ,  1000 PIV 

. 15 ea . ,  100 f o r  $12.00 

SCMS 10K 
15 mA, 1 0 , 0 0 0  PIV 

$1.69 ea . ,  10 for  $12.50 

F a l r c h i l d  L E D s  
F L V  5007 & 5009 r e d .  
C a s e  t y p e  TO-92. 

6/$1.00 

Motoro la  SCR 
TO-92 C a s e ,  0 . 8  A m p ,  30 V. 
Igt 0 .  2 Vgt 0.  8. 
S a m e  a s  2N5060. 

4/ $1 .00  or 100/ $15.00 

10 K V  a[ 1.5 Amps 
High Voltage Diode 

C R Y S T A L S  
$3.00 each 

5.120 10.010 11.855 
7.3435 10.020 11.900 
7 4585 10.030 11.905 
7.  4615 10.040 11.955 
7.4625 10.0525 12.000 
7. 4665 10.130 12.050 

. . .  
UHF/VHF a m p h l ~ c r s .  o s c ~ l l a t o r  and n i ~ x t ~ r s .  10.000 11.850 

PISTON TRIMMERS 
2N6083. . . . . . . . . . . . . . . . . . . . . . . .  J1O.OO ea.  

. . . . . . . . .  . 5  . 10 p F . .  . LRC 682418.. $1.99 8. 1 Watts ~nput ,  30 Watts ~~utp i l t .  
. 5  . 7 . 5  p F . .  . . . . . . . . .  2.99 ea .  or  10/20.00 5. 7 dB g'rln, 12. 5 VDC 

CRYSTAL FILTERS 
2 - 27 p F . .  . . . . . . . . . . . . . . . . . . . . . . .  $2.99 EFCL455K13E 3.99 

. . . . . .  . 6  . 6 p F . .  . SFD VCJ2819A.. $1.99 , pF. .  SFD VCJ2281 99 MotoroL? R F  Amp. Modules $29.99 ca.  
EFCL455K40B2 2.99 

. . . . . . . . .  . . . . . . .  . . FX-07800L, 7 . 8  MHz 12.99 
.5 - 12 p F . .  . PCB mount . . . . . . . . . . .  $2.99 FHA103-4, 10.7 MHz 12.99 

n544-400 1-002 

1 . 8 p F . .  . SFD VCJ988 . . . . . . . . . .  $1.50 
S1lllllar to IypC MHW401-2 

SFD VCJ1983 , , , , , , - ,  $2, 99 
1.  5 Watts output, ,047  Watts Input. 

8 12 p ~ .  ~ ~ ~ 7 9 0 6 . .  . . . . . . . . . .  $1. gg 440-512 M H z ,  l 5  g'LL1l, " ' VDC ORDERING INSTRUCTIONS . . . .  
. 8 . I 8  p F . .  . 567-013 . . . . . . . . . . . .  $2. 99 . . . . . . . .  . . . . . . . . . .  . . p F , .  . PCB mollnt $1, 29 TRW CAGOZ. CA 2601DV.. $29.99 va Check, money order, or c r e d ~ t  

1, - p F , ,  , PCB mount , , , , , , , , , , s l , O O  M ~ c r o r l ~ ' c t r o n ~ c s  Ur(~adba1ld Alllll. cards welcome. (Master Charge and 

2 1 . 5  p F . .  with 100 pF lap $1.99 l 5  " 270 30 *' 'liox' VISA only.) No personal checks or . . . . . . . . .  
. 5  . 12 p ~ .  . .  PCB mount $2.99 30 VDC 'upply "'ItaFe certified personal checks for foreign . . . . . . . . . . .  countries accepted. Money order or 
. 5  . 10 p F . .  . . . . . . . . . . . . . . . . . . . . . . .  $1.99 

Nt,w Micr<rwal'~. D I I I ~ I ,  
cashiers check in U.S. funds only. 

. 5  - 7 . 5  p F . .  . . . . . . . . .  . 2 . 9 9  ea .  o r  10/20.00 Letters of credit are not acceptable. 
2 - 27 pF. $2.99 Minimum shipping by UPS 1s $2.35 M~crowave Asst~claIt.s. Inc. - MA41482 and . . . . . . . . . . . . . . . . . . . . . . . .  

. 6  . 6 p ~ . .  . SFD VCJ2819A.. . . . . . .  $1.99 MA41482H, 10 GHz 111 40 G H z  with insurance. Please allow extra 

1 . 3 p F . .  . SFD VCJ2881 $1.99 shipp~ng charges tor heavy or long . . . . . . . . .  

DIODES 
items. 

M ~ n ~ a t u r e  C t ' r a m ~ c  T r i n u n e r s  
All parts returned due to customer 

. 50 each or 10, $4.00 
error or decisicn will be subject to a 

1N4148/1N914 15% restock charge. If we are out of 
CV31D350 2 to  8 pF Switching d ~ o d c  an item ordered, we will try to replace 
HM00-4075-03 3 . 5 t o l l p F  30, $1, 00  or 100/$3, 00 it with an equal or better part unless 
300425 3 .5  to  13  pF you specify not to, or we will back 
E5-25A 5 to 25 pF H E P  170 order the item, or refund your money. 

5. 1 to  40 pF 2 .5  A ,  1000 PIV P R I C E S  A R E  S U B J E C T  TO 

3. 5 to 15 pF 
CHANGE WITHOUT NOTICE. Prices 

. 2 0  c a .  loo f o r  $15. O0 supersede all previously published. 
5. 2 to 40 pF 

HVK 1153 Some items offered are limited to 
2. 5 to  6 p F  small quantities and are subject to 

25 nlA, 20 ,000 PIV prior sale. 
PANEL METERS $1.00 ca . ,  10 f o r  $8 .00  We now have a to11 free number. 

but we ask that it be used for charge 
R F  Powcr output 0-1000 scalt. DC MA meter 0-5 MA Motorola  M A  752 i iec t l f ie r  orders only. If you have any qUeS- 
L MA ruoven~e~l t  $5. 99 ,,a Emlco $ 2 . 9 9 e a .  G A m p s ,  2 0 0 P I V  tlons please use our other number. 

4, 00 We are open from 8:00 a.m. - 3 0 0  p.m. 

Lnrge 8" s c a l e  meter 3 assor ted  50 uA meter Monday thru Saturday. 

50 MV movement $6.99 ea. movements, one each: zero  High-voltage d iode  EK500 Our toll free number for charge 

5000 Volts,  5 0  mA orders only is 800-528.361 1 
center,  linear dlsplay,  and 

DC a m p  meter 0-1  Amp signal strength 3. $8.99 21 .99  e a c h  
X2MAS-DAA-001 $4.99 ea .  

MINIMUM ORDER $10.00 



products 

WPM operation, receive autotrack, a 
1000-character pretype buffer, ten 
user-definable messages, unique 
break-in mode, on-screen system 
status, disk 110, hard copy, and a 
versatile code practice section. 

The CW89 allows the user to prac- 
tice code at variable speeds in several 

nets; smaller sizes use collapsible top 
handles. Styling features extruded 
aluminum front and rear edge bezels 
with walnut or black trim inserts. 
Standard textured finishes include 
blue, orange, black and dark brown. 
Optional front panels are offered in a 
variety of sizes with custom finishes. 

formats: alphatjet only, alphabet and Special sizes, finishes and panel 

IC-730 HF transceiver 
numbers, or all common Morse char- punching is available. 
acters with or without random 

lCOM announces the IC-730 spaces. Practice code can come from 
pact solid state high-frequency trans- 
ceiver. The IC-730 is specifically de- 
signed'for the budget-minded ham. 
It's priced at $829.00, making it 
affordable as a second transceiver for 
mobilelportable operation, or as the 
main high-frequency base station 
transceiver. 

The IC-730 is compact, only 9.5 x 
3.7 x 10.8 inches. It has 10-80-meter 
frequency coverage including all 
three new WARC bands; it has fully 

one of one hundred disk files that can 
be prepared using a standard text edi- 
tor. All communications and practice 
texts can be sent to a printer or stored 
on disk. The CW89 program runs on 
the Heath H-8lH-19, H-89 or Zenith 
2-89 computers under HDOS. One 
disk drive and 32K RAM are required. 
A hardware interface, such as the 
Commsoft Codem, is also required. 

The price of the CW89 is $99.95, 
postpaid. A complete package con- . . 

synthesized tuning for stability in mo- sisting of ~ ~ 8 9 ,  the Codem, a corn- 
bile operation (1 kHz# 100 Hz, Hz puter interconnect cable, power sup- 
steps). Other features include dual ply, complete documentation, and The new series S, H, and V use 
VFOs standard; eight-frequenc~ shipping is available for $249.95. Cali- both metal and metal/plastic combi- 
memory storage (one frequency Per fornia residents add applicable sales nations featuring sloping front panels 

tax. VISA and Mastercard orders ac- for keyboard and switch cluster con- 
cepted. 

For more information, contact 
Commsoft, 665 Maybell Avenue, 
Palo Alto, California 94306; telephone 
41 5493-2184. 

band); fully solid-state circuitry with 
automatic final protection; and i-f 
shift standard with passband tuning 
optional. 

For more information, write ICOM, 
21 12 116th Avenue, Bellevue, Wash- 
ington 98004. 

CW89 software package 
Hams who own Heath computers 

can send and receive Morse code 
with the new CW89 software pack- 
age from Commsoft. This program 
includes a split screen display, 4-99 

Ten-Tec enclosures 
Ten-Tec, Inc., announces a newly 

expanded enclosure line. The new 
models include high-style concepts in 
metal and metal-plastic combinations 
in larger bench and portable sizes. 

The new series 9 and 19 metal cabi- 
nets accept panel heights from 3.5 
inches up to 17.5 inches, and widths 
of 9.5 inches and 19 inches. Depths 
are 14.4 inches and 18.4 inches. Thir- 
teen sizes are standard. Construction 
is welded aluminum. Standard rack 
panel mounting rails are provided at 
both front and back with interior 
racks for guide rails. Recessed side 
handles are provided in larger cabi- 

figurations. Series S has 3-inch 
heightsand four widths from 6.5 to 14 
inches. Depths are 9 inches. The all- 
aluminum cabinets are available in 
standard textured finishes of blue or 
black with satin-aluminum or beige 
panels. Series H and V have metal 
chassis and plastic sides in walnut or 
black textured finish. All three in this 
group have sloped and upright front 
panels. 

For complete information, contact 
Ten-Tec, Inc., Highway 411 East, 
Seiverville, Tennessee 37862; phone 
800-251 -9350. 

West-Coast 
repeater directory 

The new all-band 1982 VHFIUHF 
repeater directory is available from 
Gordon West, WB6NOA. Over seven 
hundred repeaters in California, Mex- 
ico, Arizona, Nevada, and Hawaii are 
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listed 'in easy-to-read type in this 
twenty-page repeater log. Repeaters 
on 10 meters, 6 meters, 2 meters, 220 
MHz, and 450 MHz are listed by fre- 
quency. The call letters and area of 
coverage are also noted beside each 
repeater listing. There are also notes 
on tones or special functions of each 
repeater. 

N%W in its third year of printing and 
update, this large-format repeater log 
is the ultimate for accurate and easy- 
to-understand repeater information. 
Repeater offsets are given as simply 
A ( +  ) or ( -  ) to simplify the process 
of finding the right repeater for your 
area of operation. 

The West-Coast Amateur Radio 
all-bands repeater log is available at 
local ham radio stores throughout the 
southwest. Quantity club and store 
discounts are also available. Individ- 
ual copies will be sent out first class 
mail for $2.50. Write: West Coast Re- 
peater Log, 2414 College Drive, Costa 
Mesa, California 92626. 

Communications 
Concepts.Model335 fm 
class-C amplifier kit 

Two-meter fm has done more to 
popularize Amateur Radio than any 
other mode of communications. In 
the early days, most hams used sur- 
plus commercial two-way transceiv- 
ers. Then came crystal-controlled 
transceivers designed specifically for 
ham use. And now, with advanced 
CMOS design, you can get a hand- 
held, synthesized radio that will do 
more than the surplus radios ever 
could - except for one thing: The 
new radios all run on significantly less 
power. 

For many hams that isn't a problem 
at all. But for us here at ham radio it's 

a big problem. In the hills of southern 
New Hampshire, the small handheld 
radios simply don't have enough 
power. Even some of the larger and 
more powerful radios have trouble 
from time to time. 

There is a way to beat the problem, 
however, and that is to run an ampli- 
fier. Communications Concepts' 
Model 335 ainplifier kit has been de- 
signed so that it can be used either at 
home or in the car. The basic design 
is class-C, for low power consump- 
tion, but provisions have been made 
to enable you to bias the amplifier 
class AB, allowing it to be used as an 
SSB/fm/CW amplifier. The amplifier 
is quite small and unobtrusive. 

Circuit board and materials are all 
of first-rate quality, and there is very 
little chance of failure resulting from a 
defective board or part. An equally 
important consideration is the excel- 
lent instruction booklet. The instruc- 
tions for assembly are accurate and 
easy to follow. Since we couldn't 
devote a whole evening to the proj- 
ect, it was spread out over a span of 
several nights. There was no problem 
picking up where we'd left off the 
night before. That is a real big plus. 
Construction time was no more than 
three hours, and the only problem 
was with the BNC connectors. Our 
station is set up with UHF connectors 
throughout, so a few adapters were 
needed. Not a problem, just a minor 
inconvenience. 

After all the parts were in place, 
tune-up was relatively simple. The in- 
structions clearly show how it's done, 
and hints are provided should there 
be any problems. All that's needed is 
to adjust input and output capacitors 
for maximum power. 

Placement of the unit is up to the 
good judgment of the builder. Past 
experience has taught us that there 
are several places not to put the unit. 
The first is near the heater output. 
Many years ago we had another am- 
plifier that failed because of severe 
overheating, a problem traced to the 
car's heater. Another good location 
to avoid is under the seat. Some of 
the newer cars do not have much 

clearance, and sliding the seat back 
and forth can result in tearing the 
underside. Finally, be careful if you 
mount the unit on the firewall. We 
once drilled into the heater core at- 
tempting that one. What a mess! 

As you would expect, increasing 
power from 1.5 or 2 watts to 30 in- 
creases your radio's capabilities tre- 
mendously. We found that in places 
where accessing a repeater had once 
been a problem, we were now D.F.Q. 
Communications Concepts Model 
335 VHF amplifier is a nice unit for the 
ham who wants to put something to- 
gether and at the same time improve 
his station's performance. 

The editors. 

This review was written before the new 335 A-K was 
released. See May, 1982, page 84 ham radio for the 
latest version of this amplifier. 

mobile transceiver 
Trio-Kenwood Communications 

announces the new TR-9130 2-meter 
fm/SSB/CW 25-watt mobile trans- 
ceiver, with six memory channels, 
memory scan, automatic band scan, 
dual digital VFOs, digital display, 
noise blanker, h ighl low power 
switch, amplified AGC, and a host of 
other quality features. The TR-9130 is 
available in two versions, with a basic 
UP/DOWN pushbutton microphone 
or with a sixteen-key autopatch UP/- 
DOWN microphone. 

For additional information, contact 
Trio-Kenwood Communications, 
P.O. Box 7065, Compton, California 
90224. 
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How about an attractive BASEBALL 
style cap that has name and call on 
it. it's the perfect way to  keep eyes 
shaded during Field Day, it gives a 
jaunty air when worn a t  Hamfests 
and it is a great help for  friends 
who have never met  t o  spot names 

- a n d  calls f o r  easy recogn i t~on .  
Great for  birthdays, anniversaries, 
special days, whatever occasion 
you want it to be. 
Hats come in the following colors: 
COLD, BLUE, RED, KELLY GREEN. 
Please send call and name (max 6 
letters per line). $5.00 plus $1.00 
for  shipp~ng. 

HAM RADIO'S BOOKSTORE 

1 BEAM ANTENNA HANDBOOK I 
by Bill Orr,  W6SAI 

Recommended readlng Commonly asked questions l ~ k e  What IS the best 
element spacing? Can d~lferent yagl antennas be stacked w~thout loslng 
performance? Do monoband beams outperlorm tr~banders? Lots of construc- 
tton prolecls, d~agrams and photos 198 pages i~ 1977 1st e d ~ t ~ o n  
ORP-BA Softbound $5.95 
SIMPLE LOW-COST WIRE ANTENNAS 

by Bill Orr,  W6SAI 
Learn how to bulld slmple economical wlre antennas Apartment dwellers 
take nolet Fool you? landlord and your neighbors wlth some 01 the Invls- 
~ble"  antennas found here Well d~agramed 192 pages ' ~ 1 9 7 2  
ORP-WA Softbound $6.95 
THE RADIO AMATEUR ANTENNA HANDBOOK 

by William I. Orr, W6SAI and Stuart Cowan, WPLX 
Contains 101s of well illustrated constructlon prolecls for verllcal, long wlre. 
and HFtVHF beam antennas There IS an honest judgmenl of antenna galn 
f~gures ~nlormat~on on the best and worst antenna locallons and he~ghts, a 
long look at the quad vs the yagl antenna, lnlormatlon on baluns and how 
to use them, and new lnformat~on on the popular Sloper and Delta Loop 
antennas The text IS based on proven data plus pracl~cal, on the-a~r experl- 
ence The Radio Amataur Antanna Handbook w ~ l l  make a valuable and offen 
consulted reference 190 pages r 1978 

RP-AH Softbound $6.95 
ALL ABOUT CUBICALQUAD ANTENNAS 

by Bill Orr, W6SAl 
The cubical quad antenna 1s cons~dered by many to be the best DX antenna 
because of 11s simple. ltghtwelght des~gn and h ~ g h  performance You'll flnd 
quad des~gns for everything from the slngle element to the multl-element 
monster quad, plus a new, h~gher gatn expanded quad (X-0) deslgn 
There s a wealth 01 supplementary data on constructlon, leedlng, lunlng. 
and rnountlng quad antennas 112 pages c 1977 
ORP-CO Softbound $5.95 

Please add $1 .OO to cover shipping and handling. 

HAM RADIO'S BOOKSTORE 
GREENVILLE, NH 03048 

UNADILLAIREYCO 
HAM products that go the Dx. 
Round after round of transmission, durable all- 
weather UNADILLAIREYCO baluns, traps and kits 
will take you the distance. Unadilla/Reyco will sup- 
press feedline radiation and maximize antenna effi- 
ciency better than any competitive HAM line. 

The Big Signal W2AU Balun 
gives you the right connec- 
tion between any antenna 
and transmitter. The W2AU 
Balun can withstand 600 Ibs. 
of pull, has a built-in lightn~ng 
arrestor and can handle full 
legal power. For more than 
20 years, it's been the 
choice of HAMS, Armed 
Forces and commercial com- 
munication around the world. 

The Old Reliable W2VS 
Reyco Trap will always give 
you the perfect d~pole. Pro- - -. fessionals demand Reyco 
Traps because they're 
weatherized and can withs- 
tand 500 Ibs. of pull. 
Developed by veteran HAM 
W2VS, Reyco Traps are 

?!P paired by precision frequen- . . 

The W2AUlW2VS 5-band 
Antenna Ki t  includes 
everything for low SWR on 
40 and 80 meters. and 
resonants on 10, 1 5 and 20. j6 
The quality crafted com- 
ponents in this kit are time 
tested by HAMS around the 

1 ~ r m v c 1 l e I ~  
world. 

Other UnadillaIReyco products include low pass filters, 
quad parts, insulators and endsulators. Call for our free 
catalog and the name of your nearest dealer. Hamfest 
managers: we cooperate. Remember: UnadillaIReyco 
will take you the distance. 

UNADILLAIREYCO 
Division of Microwave Filter Co., Inc. 

6743 Kinne St., East Syracuse, NY 13057 
Toll Free 1-800-448-1 666 TWX 71 0-541-0493 

NYlHllAKlCanada (collect) 1-31 5-437-3953 

FOREIGN HAMS 
LONDON: AMCOMM 01 804 1166IVICTORIA: Scalar 725 
9677lPUNTA ARENAS: Novedades Rasmussen 22327lBUENOS 
AIRES: Multi-Radio 773-1 266lCOL. ANAHUPC: Radiac 
2-50-32-40lFRANCE: SFL (90) 5339 40 (90) 611258 
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MOBILE TOWERS 
by ALUMA 

FOR MOBILE VAN, d TRUCK OR TRAILERS. 
USE FOR COMMUNICATION OR 

CHECK YOUR SIGNALS. 

HIGHEST QUALITY . -  - 
. ALUMINUM & STEEL 
TELESCOPINGC~~~~-U~S to 100 11 

TILT-OVER MODELS 
Easy to Install. Low Prices. 

HAM COMMUNICATIONS 

0 Moblle Trs~ler Type 

sle.1 lowen made- 
spc1.1. 6Cslpned 
n d  made-mole 

FM TRANSCEIVERS 
FM & AM RECEIVERS 
FM EXCITERS & XMTRS 
FM & SSB POWER AMPS 
RECEIVING & TRANSMllTlNG 

CONVERTERS FOR FM &SSB 
LOW-NOISE PREAMPS 
CWID's, COR's, RFTIGHTCASES 

For Repeaters, Links, OSCAR, 
A N ,  Mobile, Base, Scientific 

products 

desoldering pump 
A desoldering pump that can be 

operated with one hand and without 
external power has been introduced 
by the Ungar Division of Eldon Indus- 
tries. A spring-loaded piston creates a 

vacuum that instantly removes mol- 
ten solder. Double O-ring piston-seals 
achieve maximum vacuum in a piston 
stroke of less than two inches. The 
piston is set with the thumb and re- 
leased by pushbutton for maximum 
spring force. The worker's other hand 
is left free to hold the soldering iron 
that melts the solder. 

The Ungar 7874 vacuum desolder- 
ing pump is made of anodized alumi- 
num and includes a self-cleaning, no- 
clog Teflon tip that is replaceable. 
The unit is sufficiently reliable, effec- 
tive and low in static electricity for 
use in plant assembly or repair opera- 
tions, and it's small enough to be car- 

ried in tool boxes for field use. The list 
price is only $14.95. 

For further information, contact 
Ungar, 100 W. Manville St., Cornp- 
ton, California 90220; telephone 
800-421-1538. 

wideband transceiver 
antenna 

Originally designed as a highly di- 
rectional base station receiving an- 
tenna, the Scanner Beam antenna in 
recent tests has provided forward rf 
signal radiation of six times transmit- 
ter input power. A 10-watt transceiv- 
er sounded like a 60-watt base sta- 
tion. Average VSWR throughout the 
VHFIUHF bands was a low 1.6:1. Be- 
cause of its highly directional design, 
forward signal radiation could be 
"targeted" toward distant repeater or 
base stations, thereby increasing the 
range of low-powered handheld 
transceivers - and all of this without 
the use of auxiliary power or expen- 
sive preamps. 

Hams have discovered excellent 
transmitlreceive performance on 
144-148, 220-225, a,nd 420-450 MHz. 
For additional information, write 
Grove Enterprises, Inc., Dept. D, 
Brasstown, North Carolina 28902; 

telephone 704-837-2216. The ANT-1 
Scanner Beam antenna may be 
ordered direct  by  cal l ing 1- 
800-438-81 55. 
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Ham Radio's guide to help you find your locar I 
California 

C & A ELECTRONIC ENTERPRISES 
22010 S. WlLMlNGTON 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 
Bernardjno County. 
JUN'S ELECTRONICS 
3919 SEPULVEDA BLVD. 
CULVER CITY, CA 90230 
21 3-390-8003 Trades 
714-463-1886 San Diego 
The Home of the One Year Warranty 
- Parts at Cost - Full Service. 
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 
203-527-1881 
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 
800-441-7008 
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 
Outside Fla: 1 (800) 327-1917 

AMATEUR RADIO CENTER, INC. 
2805 N.E. 2ND AVENUE 
MIAMI, FL33137 
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 
ERICKSON COMMUNICATIONS,INC. 
5456 N. MILWAUKEE AVE. 
CHICAGO, lL 60630 
Chicago - 312-631-5181 
Outside Illinois - 800-621-5802 
Hours: 9:30-530 Mon, Tu, Wed & Fri; 
9:30-9:00 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 Radio 
Store. Trade - Sell - Buy. 
- -  - 

I Maryland 
I 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 
617-486-3400 (this 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 
Pete, WABPZA & 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. 

I ROUTE ELECTRONICS 46 
1 225 ROUTE 46 WEST 

TOTOWA, NJ 07512 
201 -256-8555 

ROUTE ELECTRONICS 17 
777 ROUTE 17 SOUTH 
PARAMUS, NJ 07625 
201 -444-8717 
Drake, Cubic, DenTron, Hy-Gain, 
Cushcraft, Hustler, Larsen, MFJ, 
Butternut, Fluke & Beckman 
Instruments, etc. 

YOUSHOULD BE HERE TOO! Dealers: c ontact Ham Radio now for complete details. 
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lrna teur Radio Dealer 

RANGERS 

New York 
BARRY ELECTRONICS 
512 BROADWAY 
NEW YORK, NY 10012 
21 2-925-7000 
New York City's Largest Full Service 
Ham and Commercial Radio Store. 

GRAND CENTRAL RADIO 
124 EAST 44 STREET 
NEW YORK, NY 10017 
2 1.2-599-2630 
Drake, Kenwood, Yaesu, Atlas, 
Ten-Tec, Midland, DenTron, Hy-Gain, 
Mosley in stock. 

HARRISON RADIO CORP. 
20 SMITH STREET 
FARMINGDALE, NY 11735 
51 6-293-7990 
"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. I (315) 337-0203 
Authorized Dealer - ALL major 
Amateur Brands. 
We service everything we sell! 
Warren K2lXN or Bob WASMSH. 

Ohio 
AMATEUR ELECTRONIC SUPPLY 
28940 EUCLID AVE. 
WICKLIFFE, OH (CLEVELAND AREA) 

44092 
21 6-585-7388 . 
Ohio Wats: 1 (800) 362-0290 
Outside 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 

MORE RANGE 
3 dB GAIN 
518 ASTAINLESS WHIP 
GRIP TIGHT 90LB 
MAGNET 
CHROME PLATED BASE 
NEAT APPEARANCE 
THUMB LOCK ADJUSTMENT 
NO WHIP CUTTING 
LOW PRICE 
MAGNETIC MOUNTS 
AMS-147 146-148 MHz 
AMS-220 220-225 MHz 

Pennsylvania 
HAMTRONICS, 
DIV. OF TREVOSE ELECTRONICS 
4033 BROWNSVILLE ROAD 
TREVOSE. PA 19047 
21 5-357-1 400 
Same Location for 30 Years. 

LaRUE ELECTRONICS 
ll12GRANDVIEW 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. 

Texas 
MADISON ELECTRONICS SUPPLY 
1508 McKlNNEY 
HOUSTON, TX 77010 
71 3-658-0268 
Christmas?? Now?? See ad index 
page. 

Virginia 
ELECTRONIC EQUIPMENT 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) 558-041 1 

SAY 

YOU SAW 
IT IN 

ham radio! 

TRUNK LIP MOUNTS 
ATS-147 146-148 MHz 

I BUY FROM YOUR DEALER 

I l4415 Jellerson Davis Hwy Woodbridge. Vlrgtnla 22191 
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. . .  for literature. in a hurry ..we'll 
rush your name to the companies 
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Alaska Mlcrowave 826 
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H A M  RADIO MAGAZINE . "check off" 
Greenville. N . H . 03M8-0498 

N A M E  . . . . . . . . . . . . . . . . . . . . . .  

CALL . . . . . . . . . .  

STREET . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

STATE . . . . . . . . . . . . . . . . . . .  ZIP . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  SANTEC ST 144 ~p $299 0 0  
New AEA MBARC . . . . . . . . . .  399 00  
AEA MBA-RO . . . . . . . .  269 0 0  
MBA-RC . . . . . . . . . . . . . . . . . .  399 0 0  
M M  2 . . . . . . . . . . . . . . . . . . . . . . . .  125.00 
CK 2 . . . . . . . . . . . . . . . . . . . . .  89.00 
Demo Kenwood TS530S . . . . . . . .  600.00 
New F T l O l Z D / 3  . . . . . . . . . . . . . .  749 00 
JWL 2 meter square hor~zontal mob~le 
antenna . . . . . . . . . . . . . . . . . . . . . . .  29 95 
ICOM IC260A . . . . . . . . . . . . . . . . . .  379 0 0  
IC290 . . . . . . . . . . . . . . . . . . . .  429 0 0  
IC720A/AC . . . . . . . . . .  1298 0 0  
IC25A . . . . . . . . . . . . . . . . . . . . . . .  309 0 0  
IC251 A . . . . . . . . . . . . . . . . . . . . . .  589 0 0  
ICJAT/IC4AT . . . . . . . . . . . . . . .  269 0 0  ea 
IC 2 2 U  . . . . . . . . . . . . . . . . . . .  250.00 
FT208R/FT708R . . . . . . . . . . . .  289 00  ea . 
FRG7700 . . . . . . . . . . . . . . . . . . . . . .  449.00 
FT707 . . . . . . . . . . . . . . . . . . . . . . . .  649 . 0 0  
Robot 8 0 0 A  . . . . . . . . . . . .  749.00 
Robot 4 0 0  . . . . . . . . . . . . . . . .  675.00 
Belden 821 4 RG8 foam . . . . . .  36C/ft . 
8267  RG213 . . . . . . . . . . . . . .  43C/ft 
9405  heavyduty rotor cable . . . .  45C/ft 
9258  RG8X . . . . . . . . . . . . . . . .  19C/ft 
Drake TR5 . . . . . . . . . . . . . . . .  699.00 
TR7A . . . . . . . . . . . . . . . . . . . . . .  1450 0 0  
R7A . . . . . . . . . . . . . . . . . . . . . . . .  1400 0 0  
KLM KT34XA . . . . . . . . . . . . . .  469.00 
KT34A . . . . . . . . . . . . .  309.00 
Kantronics Minireader . . . . . . . .  249 0 0  
Micrortty . . . . . . . . . . . . . . . . .  249.00 
Butternut HF6V . . . . . . . . . . . . . .  125.00 
Saxton 450ohm openwlre ladderllne20C/ft . 
h ~ g h  s/n ALPHA PA78 . . . . . . . .  2795.00 
Kenwood TS 660 . . . . . . . . . . . . . .  599.00 
RG214 nonmil copperbtaid . . . .  70C/ft . 

. . . . . . . . . . . . . .  Dowkey coaxrelay 99.95 
. . . . . . . . . . . . . .  RCA 40673 1.95 

Hal ~nterface . . . . . . . . . . . . . .  159 0 0  
CT 21 0 0  . . . . . . . . . . . . . . . .  699 0 0  
KB2100 . . . . . . . . . . . . . . . . . . . .  169.00 
Hamsoft . . . . . . . . .  . . . .  Call 
Astro 103 . . . . .  . . .  109500  
Astro 150A . . . . . . . . . . . . . . . .  849.00 
Mallory 2.5A/ 1000PIV . . . . . . . .  19C ea 
W6TOG Klts . . . . . . . . . . . . . . . . . . .  STOCK 

. . . . . . . . . . . . . .  Bird (Stock) STOCK 
Collins Accessor~es . . . . . . . . . . . . . .  Stock 

all Items guaranteed 
Used Clean Corner 

Round Emblem Collins . . . . . . . . . . .  Call 
KWM2 . . . . . . . .  . . . . .  800 0 0  
75S3B . . . . . . . . . . . . . . . . .  600 0 0  
75S3C . . . . . . . . . . . . . . . . . . . .  700 0 0  
32S3 . . . . . . . . . . . . . . . . . .  600 0 0  
51 6F2 . . . . . . . . . . . . . . . . . . . . . . . .  200 0 0  

Complete MechanrcaliElectr~caI 
Checkout Before Sh~pment 

MASTERCARD VISA 
All  prlces fob Houston except where lndlcated Prlces 

Advanced Rece~ver Research 95 

. . . . . .  Alaska M~crowave Labs 72 

All Electron~cs Corp . . . . . . . .  46 

. . .  Alpha Delta . 7 9  

Alunia Tower Conipany 88 

Amateur Electron~c Supply . . .  11 

Amer~can Radlo Relay League 65 

Amp Supply 62 

Atlantlc Surplus Sales 46 

ATV Magazine . . .  52 

Audlo Amateur . . 95 

Barker B Wllltanison . Inc . . . .  61 

Barry Elecfron~cs . . . .  19 

Bauman. R H . Sales Company 78 

Bencher . Inc . . 79 

Ben Frankl~n Electron~cs 52 

. . . . . . . .  Bllal Company 95 

Butternut Electron~cs . . . . . .  72 

. . .  Clutterfree Modular Consoles 72 

Comrnun#catlons Specoal~sts . 1 

. . . . . . . .  . DenTron Radlo Co Inc 40.41 

EGE . Inc . . . . . . . . . . . .  91 

. . .  GLB Electron~cs . . .  79 

Gem Quad 79 

G I S M O  61 

Hal Commun~cat~ons Corp . . . . 45.52 

Hal Tron~x . . .  64 

Ham Radto's Bookstore 45 . 46 . 52 . 61 . 64. 78.87 

. . . . .  The Ham Shack . . 45 

Hamtronlcs . N Y . . . . . .  88 

Hatry Electron~cs 74 

Heath Company . . . . . . . . .  2 

Hudson D~vlslon . ARRL Conventlon . . 78 

lcom America. Inc . . . . . .  Cover ll 

. . . .  Jameco Electron~cs . . . . . .  89 

Jensen Toois . Inc . . . . .  46 

. . . . . . . . . . . . . . .  KLM Electron~cs. Inc 23 

. . . . . . . . .  T r~o  Kenwood Commun~cat~ons 48.49 

Long's Electrontcs 24.25 

MFJ Enterpr~ses . . .  7 

. . . . . .  Mad~son Electronics Supply 47.92 

M~crowave Filter. Inc 87 

. . . .  . M~c ro  Telemetry Systems Inc 45 

. . . . . .  M~rage Commun~cat~ons Equlprnent. Inc 78 

N P.S . Inc . . . . . . . . . . .  78 

Nemal Electronrcs . . . . . . . .  74 

P B Rad~o . . . . . . . . .  63 

P C Electrontcs . 18 . . . . . .  

Palomar Engineers . . . . . .  . . .  71 

Phlll~ps-Tech Elec~fon~cs . . 52 

. . . . . . . . . . . . .  Pro-Search Electron~cs 96 

RF Enterpr~ses . . . . . . . . .  52 

Radto Amateur Callbook . . . . . . . . . . . . .  23 

. . . . . . . .  Radfo Warehouse 62 

Roux W ~ r e  Die. Inc . . . . . .  18 

. . . .  . . . . . . .  Sem~conductors Surplus 82.83.84 

. . . .  S~mple Slmon Electron~c Klts Inc 9 

Slnclaqr Research Ltd . . . . . . . . . .  50.51 

Snyder Antenna Corporat~on . . . . . .  46 

Specrron~cs . . 79 

. . . . . . . . . .  Spectrum Inlernalfonal Inc 35 

. . . . . . . . . . . . . . . . . . .  The Comm Center 73 

. . . . . . .  Untversal Commun~cat~ons 70 

. . . . . .  UNR-Rohn . . . . .  63.70 

Valor . . .  . . . . . . . . .  62 

. . . . .  Vanguard Labs . . . .  46 

. . . . . . . . . . . .  Var~an. Eimac 01vls1on Cover lV 

. . . . . . . . . . . .  Webster Associates 78 

. . . . . . . . . . . . . . . . . . . .  Western Electronics 45 

. . . . . . . . . . . . . . . . . . . . . .  Yaesu Electronics Corp Cover I l l  
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4So"io~ ANTINNAS 
THE BEST THINGS 

come in little packages* 
FOR 80-40-20 METERS 

P T "3 w 

64 9 '  

'L-i i 

NtLUD NU nAUlAL3 Un 
MATCHING DEVICES 

ISOTRON 8 0  l sOTRON40 lSOTRON20 
54 I N H I G H  I N  HIGH 17 I N  HIGH 

BIG O N  PERFORMANCE 
SMALL O N  SPACE 

BlLAL COMPANY 
3031687-3219 

STAR ROUTE FLORISSANT C O  80816 

High 
rformar 

~ a t e i l i t ~  
ATV 

fr 
nent 
;cope 

~ G e a t f  
1 Equipn 
lio Teles 

Fh, 
Rad 

Frsp. 1 c 
Range n.r. Galn Con 
(MHZ) (dB) ( ~ B I  ( a ~  Price 

$29.95 T ,,,,, --. -. 
GaA$FET 

DGFET 
OGFET 

GaAsFET 
DGFET 
D G F E L  

Advanced 
Receiver 

Research 

~ n r m p r  o n  mm~mmm mnour amme arm ~bl)rml 
rubtmct S10. Other pmmps mvallsbh In the 1 - 
MHz nnge. Prices shown a n  08tp.ld tor U.S. 
Canada. CT msldants add 7.'f% sales tar. Cl 
ordem add $2. AIr mall to f o n l ~ n  countries add I t  

Box Burlington G I  muia 

SPEAKER QUALITY IS THE PRWUWY KEY 
TO YOUR STEREO SYSTEM'S SOUND 

And speakers are easy to make-and very difficult to de- 
sign. Speaker Builder, a new quarterly from the 
publishers of Audio Amateur, 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 Speaker 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 Builder can save up to t w o  th i rds  of t h e  
cost of t h e  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 delayed multi-satellites to horn 
loaded subwoofers, as well as modifications of many 
stock designs. - 
-.-------------.s----------------s------------------------------*s---7---s---------. 

Ill.! 

SPEAKER BUILDER, P.O. Box 494A. Pclcrhornugh N H  o-r . rsu~l r4  [\:I 

Enlvr IIIY \uh~<r~ptlon 1,) SPEAKEK KI:II.I)EK tor IIIII. ,t1 Ihc \1*.11al rdfc II/ 110.00. 
Makc lhal a two yrar \nh\crtp~lo~l at $lN.0o. 
C h v  k rn~111wcI C't~argv 10 t~ty htd\lrr('artl Vtm rhargt, ~.;lrtl 

# 
1:rlurv --I- I'horie Orders /603)92-1-6526 

More Details? CHECK-OFF Page 92 August 1982 95 





The long-awaited new generation of Yaesu HF technology has arrived! New research in 
improved receiver filtering and spectral purity is brought to bear in the competition-bred 
FT-102, the HF transceiver designed for active Amateurs on today's intensely active bands! 

U n i q u e  Cascaded  F ~ l t e r  Sys tem 
The FT-102 utlllzes an advanced 8 2 MHz and 455 kHz IF system, capable of 
accepting as many as three filters ~n cascade Opttonal fllters of 2 9 kHz,l 8 
kHz. 600 Hz, and 300 Hz may be comblned w ~ t h  the two stock 2 9 kHz f~lters for 
operatlng flex~blllty you've never seen ~n an HF transceiver before now1 
A l l  N p w  Recetver  F r o n t  E n d  
Utlllzlng husky lunctlon f~eld-effect transistors In a 24 volt, h~gh-current des~gn. 
the FT-102 front end features a low-d~stort~on RF preampl~f~er that may be by- 
passed vla a front panel sw~tch when not needed 
IF N o t c h  a n d  A u d ~ o  Peak F ~ l t e r  
A h~ghly effective 455 kHz IF Notch FlRer prov~des superb relectlon of hetero- 
dynes carriers, and other annoylng interference appearing w~thln the IF pass- 
band On CW the Aud~o Peak Filter may be swltched In durlng extremely t~ght 
p~le-up condltlons for post-detect~on s~gnal enhancement 
Var lable I F  B a n d w ~ d t h  w ~ t h  IF S h ~ t t  
The FT-102 s double conversion recelver features Yaesu's tlme-proven Varlable 
Bandw~dth System, whlch utlllzes the cascaded IF f~lters to prov~de lntermed~ate 
bandw~dths such as 2 1 kHz. 1 5 kHz. or 800 Hz slmply by tw~st~ng a d~al  The 
Var~able Bandw~dth System IS used ~n conlunctlon wlth the IF Sh~ft control 
which allows the operator to center the IF passband frequency response w~thout 
varylng the lncomlng s~gnal p~tch 
Wide /Nar row Fi l ter  Select ion 
Depending on the exact combination of optional filters you choose, a variety of 
w~delnarrow operating modes may be selected. For example, you may set up 
2.9 kHz in SSBIWIDE, 1.8 kHz in SSBINARROW, then select 1.8 kHz for CWI 
WIDE, and 600 Hz or 300 Hz for CWINARROW. Or use the Variable Bandw~dth 
to set your SSB bandwidth, and use 600 Hz for CWlWlDE and 300 Hz for 
CWINARROW! No other manufacturer glves you so much flexibility in selecting 
filter responses! 
V.ariahl? P L J ; S ~  Width  No ise  Blanker  
lgnit~on notse, the "Woodpecker," and power line noise are modern-day ene- 
mles of effective Amateur operation. The FI-102 Noise Blanker offers improved 
blanking action on today's man-made nose sources (though no blanker can 
ellmlnate all forms of band noise) for more solid copy under adverse cond~tions. 
L o w  : ) ls tor t~on Aucl lo l lF S t a q r  Design 
Now that dynamic range, stabilrty, and AGC problems have been largely ellmi- 
nated thanks to lmproved technology, Yaesu's engtneen have put particular 
attentlon on max!mlzlnq lntell~qence recovery ~n the recelver Wh~le elementary 
fllter cascadlnp schemes oftenbegrade performance, the FI-102's unlque blend 
of crystal and ceramlc IF filters plus aud~o tone control prov~des very low phase 
delay, reduced passband r~pple, and hence Increased recovery of lnformat~on 

Puce And Spec~tlcat~ons Subject TO 
Change W~thout  No t~ce  Or Obl~gatlon 

Heavy  D u t y  Three-Tube F lna l  Ampl i f ier  
The FT-102 final amplifier uses three 61468 tubes for more consistent power 
output and improved reliability. Using up to 10 dB of RF negative feedback, the 
FT-102 transmmer third-order distortion products are typically 40 dB down. 
giving you a studio qualtty output signal. 

Dua l  Mete r ing  S y s t e m  
Adopted from the new FT-ONE transceiver, the Dual Metering System provides 
simultaneous display of ALC voltage on one meter along with metering of plate 
voltage, cathode current, relative power output, or cl~pping level on the other. 
Thls system greatly simplifies proper adjustment of the transmitter. 

M i c r o p h o n e  Ampl i f i e r  T o n e  Cont ro l  
Rewn iz ing  the differences in voice characteristics of Amateur operators. 
Yaesu's engineers have incorporated an lngenlous microphone ampl~frer tone 
control circuit, which allows you to tallor the treble and bass response of the 
FI-102 transmitter for best fidelity on your speech pattern 

R F  S p e e c h  Processor  
The bulR-in RF Speech Processor uses true RF clipping, for improved talk power 
under difficult cond~tlons. The clipping type speech processor prov~des cleaner. 
more effective "punch" for your s~gnal than slmpler c~rcuits used in other 
transm~tters. 
VOX w i t h  F r o n t  Panel  Con t ro ls  
The FT-102 standard package includes VOX for hands-free operation. Both the 
VOX Gain and VOX Delay controls are located on the front panel, for maxlmum 
operator convenience. 

IF M o n i t o r  C i rcu i t  
For easy adjustment of the RF Speech Processor or for recording both sides of a 
conversation, an IF monitor circu~t is provided in the transm~ter section. When 
the optional AMlFM unit is installed, the IF monitor may be used for proper 
setting of the FM deviation and AM mic galn. 
W A R C  B a n d s  Fac to ry  I n s t a l l d  
The FT-102 IS factory equipped for operation on all present and proposed 
Amateur bands, so you won't have to worry about retrofittrng capablllty on your 
transcener. An extra AUX band poslt~on 1s available on the bandswltch for 
special applications. 

F u l l  L i n e  Of Accessor ies  
For maximum operatlng flex~bilrty, see your Authorized Dealer for details of the 
complete line of FT-102 accessones. Comlng soon are the FV-102DM 
Synthesized VFO, SP-102 SpeakerlAudio Filter. a full lrne of opt~onal filters and 
microphones, and the AMlFM Unit. 

', / The radio. 
YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 a (21 3) 633-4007 
YAESU Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 a (513) 874-3100 
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EIMAC's 4CW300,OQQG Power Tetrode. 
A new generationof high-performance 
power tubes. 

EIMAC's 4CW300.000G com- 
bines all the desired features 
transmitter designers look for: 
high peak plate current, low grid 
emission, low internal capaci- 
tances and low internal induc- 
tance. This is the first of a new 
generation of high performance 
power tubes for LF, HE VHF and 
pulse service. 

Laserfa b pyrolytic 
graphite grids 
The control grid and screen 
structures of the 4CW300,OOOG 
are precision-cut by a laser 
beam. Each element is mono- 
lithic and combines extremely 
low coefficient of expansion 
with low structural inductance. 
These features permit the 
@.CW300,000G to have a very 
high transconductance-10' 
micromhos-and allow ef f i -  
cient, high-frequency operation. 

Rugged mesh filament 
The EIMAC mesh filament pro- 
vides exceptionally high peak 
plate current and permits low 
plate voltage operation. This 
leads to power supply economy, 
making the 4CW300,OOOG the 
economic choice for 300 KWAM 
broadcast service or long-pulse 
switch service, each of which 
demands a reserve of peak 
emission. 
Improved anode structure 
EIMAC's multi-phase cooling 
technique provides high plate 
dissipation to extract heat 
evenly and quickly from the an- 
ode, contributing to long tube 
life and operating economy. 
ElMAC expertise 
EIMAC's expertise in electron 
ballistics pyrolytic grid produc- 
tion, thermodynamics and cir- 
cuit techniques combine to  
bring tomorrow's tubes for to- 

day's transmitter designs. More 
information is available from 
Varian EIMAC. Or the nearest 
Varian Electron Device Group 
sales office. 

Electron Dcvicc Group 
Varian EIMAC 
Application Engineering 

Department 
301 Industrial Way 
San Carlos, CA 94070 
Telephone: 415-592-1221. ext. 218 

Varian AG 
Steinhauserstrasse 
CH-6300 Zug, Switzerland 
Telephone: (042) 23 25 75 

varian 
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