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Tempo was the f ~ r s t  w ~ t h  a synthes~zed thoroughly fleld tested. IS so s~mp le  to  
l a n d  held for amateur use, f~ rs t  w ~ t h  a operate or offers so much value The 
220 MHz synthes~zed hand held f~rs t  Tempo S-4 offers the oppor tun~ty  to 
nr~th a 5 watt output synthes~zed hand get on  440 MHz from where ever you 
i e l d  ... and once agaln frrst In the 440 may be W ~ t h  the a d d ~ t ~ o n  of a touch 
MHz range with the S-4, a fully tone pad  and  m a t c h ~ n g  power  
;ynthes~zed hand held r a d ~ o  Not only amp l l f l e r  ~ t s  v e r s a t ~ l ~ t y  1s also 
goes Tempo offer the broadest l ~ n e  of unsurpassed 
;ynthes~zed hand helds, but  ~ t s  The S-4 $349 00 
; t a n d a r d s  o f  r e l ~ a b ~ l ~ t y  a r e  W1th12buttontouchtonepad $39900 
~ n s u r p a s s e d  ... r e l ~ a b ~ l ~ t y  p r o v e n  Wtth 16 button touch tone pad $41900 
hrough m i l l ~ons  of hours of operation S-40 match~ng 40 watt output 
Vo other hand held has been so 13 8 VDC power ampllfler $149 00 

Tempo S-l Specltlcatlons: 
F r ~ q u e n c y  Coverage 440 to 449 995 MH 

The f~rst and most thoroughly f~eld tested hand held Channel Spacing 25 K H ~  mlnlmum 
synthes~zed rad~o ava~lable today. Many thousands Power Requ~rements: 9.6 VDC 
are now ~n use and the letters of pralse St111 Pour In Current Dra~n 17 ma-standby 400 ma-transm~t (I amp ?r) 
The S-1 IS the most slmple rad~o to operate and IS Antenna Impedance. 50 ohms 
bullt to provide years of dependable servlce Sensltlvtty Better than .5 microvolts nomlnal for 20 d 
Despite ~ t s  light welght and small slze ~t IS bullt to Suppl~ed Accessor~es. Rubber flexantenna 450 ma nl-cad battery 
w~thstand rough handllng and hard I avY pack. charger and earphone 
duty battery pack allows more 01 me RF output Power: Nomlnal 3 watts high or 1 watt low 
between charges and ~ t s  new lower (: ~s ~t Repeater Offset' + 5 MHz 
even more affordable. 

Optional Accessories fo r  all models ' 

Temps S-5 12 button touch tone pad (not ~nstalled): $39 16 bul 

Offers the same field proven reliab~lity tone pad (not ~nstalled) $48 Tone burst generator 

spec~ficat~ons as the S-1 except 2; CTCSS sub-aud~ble tone control $29 95 Leather 

. Drovtdes a b ~ a  5 watt o u t ~ u t  lor 1 watt low Dower $20 C~garette ltghter plug mobtle charglng u n ~ t  $6 

operation). ~ I h e ~  both have external microphone 
capability and can be operated with matching solid 
state power amplifiers (30 watt or 80 watt output). 
Allows your hand held to double as a powerful 
mobile or base radio. 
S-30 ... $89.00' S-80 ... S149.00' 
'For use with S-1 and S-5 

T~rn130 s-2 
With an S-2 i n  your car o r  pocket you  can use 
220 MHz repeaters throughout the U.S. I t  
offers all the advanced engineering, premium 
quality components and features of the S-1 
and S-5. The S-2 offers 1000 channels in an 
extremely lightweight bu t  rugged case. 
If you're not o n  220 this is  the perfect way t o  
get started. With the addition of the S-20 

1 Tempo solid state amplifier i t  becomes a 
powerful mobile o r  base station. I f  you have a 

20 hlHz station, the S-2 wil l  add tremendous versatility. 
'rice ... $349.00 (With touch tone pad installed ... $399.00) 
;-20 ...$ 89 .0~  

0 we will OCCUPY 
of Dec. 1, lg8 . . with a 

please flotev world a~eadquarter~ bul'd'ngnumber. 
our newAngeles address and phone 

LOS 

high pow6 

b 
. . .. 

power 

tton touch 
$29.95 

holster: 

Boost your slgnai. . . glve i t  the range and clarity of a nlgn 
powered base station. VHF (135 to 175 MHz) 

Dr~ve Power Output Model No. Price 
2W 130W 130A02 $209 

1 OW 130W 130A10 $1 89 
30W 130W 130A30 $199 

2W BOW 80A02 $169 
1 OW 80W 80A10 $149 
30W 8OW 80A30 $159 

2W 50W 5OA02 $1 29 
2W 30W 30A02 S 89 

UHF (400 to 512 MHz) models. lower poww and FCL .,,, -;eaptOd 
also svallsble. 

modds 

6, 

2050 S. Bundy Dr., Los An eles, CA 900 
931 N. Euclid. Anaheim. CW 92801 
Butler. Missouri 64730 

T O U  FREE O l O E l  NUMBER: IWI w1-ad31 
For all states except Callfornla. 
C a l ~ f  nsldenls please cal l  collect on our regular numbers 
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r tuning, digital asplay, professional quality 

'he R-1000 is an amazingly easy-to- 
perate, high-performance. communica- 
Ions receiver, covering 200 kHz to 30 
Mz in 30 bands. This PLL synthesized 
~ceiver features a digital frequency 
isplay and analog dial, plus a quartz 
igital clock and timer. Its easy-single- 
nob tuning and high sensitivity, selec- 
vity. and stability make the R-1000 
favorite amongst Radio Amateurs. 
hortwave listeners, engineers, maritime 
ommunicators, and others who demand 
igh quality in a general-coverage 
ommunications receiver. 

r;oncmuous frequency coverage from 
200 kHz to 30 MHz 
l<rcrivcs stiortw;ive. medium-wave. and 
long-wave bands. 
30 bands. each 1 MHz wide 
Easy-to-use ixtnd switch with large knob. 
Five-digit frequency display and 
analog dial 
Accur;itr digital display with 1-kHz resolu- 
tion and illuminated analog dlal with 
precise gear dial mechanism. 
Built-in quartz digital clock with timer 
I'rrc.~sr 12-hour clock with AM and PM 
indicators. Timer turns on radio for 
scheduled listening. and even controls 
a rec.order through remote terminal. 
Up-conversion PLL. wideband RF 
circuits 
I'rov~tle exceptional performance and 
easy operation without the need for band- 
sprca;ld, presrlector, o r  antenna tuning. 
Excellent sensitiv~ty, selectivitv, and 
stabil~tv. 

- Step attenuator 
0 ( 5 0  dl3 In 20 dl3 steps Prevents overload 

Cont 
and c 
Thre 
Wire 

Three IF filters for optimum AM, 
SSB, CW 
12-kHz and &kHz (adaptable to 6-kHz and 
2.7-kllz) filters for AM wide and narrow. 
and 2.7-kl-lz filter for high-quality SSR 
fUSB and LS13) and CW reception. 
Communications-type noise blanker 
Eliminates ignition and othrr pulse-tvpe 
noise. Superior to noise limiter. 
Recording terminal 
For tb?ttt.r~lal tnpt. rcbcorder. 
Tone control 
For desirrd audio respon 
Built-in 4-inch speaker 
For qualitv sound reprod 
Dimmer switch 

rols S-mrtcr and other panel llghts 
iicital-disolav intensitv. 

se  . 

uction. 

e'intenni terminals ' 
termlnal5 for 200 kHz to 2 MHz and 

2 MHz to 30 MHz. Coax 130-2391 terminal 
for 2 MHz to 30 MHz. 
Selectable operating voltage 
AC voltagr selector lor 100. 120. 220 and 
240 VAC' Also adaptable to operate on 
13.8 VI>C ( w ~ t h  optlonal DCK-l kit ) .  

More information on the R-1000 is 
available from all authorized dealers 
of Trio-Kenwood Communications 
1111 West Walnut Street, Compton, 
California 90220. 

Matching accessories: 
SP-100 external speaker 
14s-5 dvluxe heaclphones 

Other accessories 
not shown: 

115-1 h(*adphones 
IICK-I casv-to-install 
modilication kit for 
12-VI>C oper;ttion 

HC-10 Digital World Clock 
Two 24-hour displays with 
quartz time base 
Right displi~y: local (or UTC) hour. 
m~nute. second.day.lxft display: month. 
date. world time in various rities. 
mrrnory time (QSO starting time]. and 
time difference lin hours from UTC). 
Time in 10 cities around the world 

I 
Plus two ;~dditional programmable timt 
zones. 
"TOMORROW" and "YESTERDAY" 
indicators 
Memorizes present time 
Antl ~-cc;llls later. for logging purposes. 
High accuracy 
+ i 0 serondslmonth 

Sprclf~cnrions nnd pr1cr.s n r r  str1~1r~i.r ro <.l,nrlilr, c i ~ r r t i ( > ~ ~ r  norlce or ohl~qnfli 
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ewation 
Opinion 

Now is your chance to make a real contribution to Amateur Radio. The FCC has authorized the 
operation of an experimental beacon on the new WARC bands of 10.100-10.150, 18.068-18.168 and 
24.890-24.990 MHz. As you read this, the beacon will have been in operation about a month, and 
quantitative information is needed regarding the reception of signals. 

The experiment is intended to permit Amateurs to become familiar with the characteristics of these 
bands, which will help to simplify the scheduled future change-over to full Amateur use. The experi- 
ment will improve Amateur use of these new parts of the spectrum and will provide data on sharing 
between different services. An important element is obtaining data on propagation under weak-sig- 
nal conditions, typical of natural disaster situations. It should be remembered that this use is one of 
the major reasons for these new authorizations, the first in many years. 

The experiments will include two types of emission, three operating modes and two time phases. 
Basic emission is unmodulated carrier (A01, which will be interrupted each ten minutes for an SSB 
(2.8A3J) identification and announcement. The voice announcement will occur at 2, 12,22 . . . min- 
utes past the hour. The announcement will be of the form, "This is FCC-authorized experimental sta- 
tion KK2XJM, Daytona Beach, Florida. QSL via W4MB. Next operation will be repeated on 

MHz starting on --, " and will be repeated. The announcement will be 
made by a woman, as the timbre of the female voice makes speech easier to recognize under unfa- 
vorable conditions. 

Initial operations will commence about the first of October, using 3 watts ERP on the 10-MHz 
band. Depending on results, the operating schedule will include the 18- and 24-MHz bands. Later 
phases will include operation at 30 watts ERP, with sequencing from band to band, sometimes week- 
ly and sometimes daily, as needed to make optimum use of the bands for propagation experiments 
both worldwide and to specific areas. 

The licensee for the experiment is Bob Haviland, W4MB. Bob is well qualified for this important 
task. He has been an Amateur for 50 years and has participated in numerous CClR and ITU confer- 
ences and preparatory work. He was chairman of the 28-1215-MHz allocation subcommittee of the 
FCC's WARC Advisory Committee for Amateur Radio, project engineer of the program that placed 
the first radio transmitter beyond the ionosphere, and has worked extensively on communications 
and broadcast satellites. Bob published the first known proposal for an Amateur Radio experiment 
on a satellite. Additionally, he has been on a number of DXpeditions, having operated from four con- 
tinents. And, not incidentally, Bob has been a prolific contributor to ham radio, having published 
some nine articles over the years. 

The success of the experiment will depend on participation by Amateurs and shortwave listeners, 
and on their reports. Information needed is the date, time and location of reception, strength of the 
beacon signal and other signals on the band, and the type of receiving installation including, of 
course, the antenna. All reports will be acknowledged by a QSL card. 

In addition to reception reports, proposals for special tests will be welcomed, subject to the limita- 
tions imposed by the license and by regulations for experimental stations. KK2XJM is not authorized 
to communicate with Amateur stations; however, reports, requests for schedules and proposals for 
experiments may be sent to W4MB's Callbook address. 

This venture is a fine opportunity for everyone to contribute to the advancement of Amateur 
Radio. A OSL card from W4MB acknowledging participation in the experiment certainly should be- 
come a valuable reminder of an important phase of Amateur-Radio development. 

Al f  Wilson, W6NIF 
editor 

4 November 1981 
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:A' 
work the Pacific 

system may well be adapted to any 
number of other uses related to and 
stemming from the article. I will be 
happy to supply the complete circuit- 
ry (with full credit to Jerry Assard for 
his original and fine thinking) to any 
ham interested in applying this useful 
tool. Please send a self-addressed, 
stamped envelope to P.O. Box 6175. 

Gene Shapiro, WBDLQ 
Leawood, Kansas 66206 

Dear HR: 
I would like to inform your readers more free inductors 

of the basic Work The pacific award, 
which is issued for thirty confirmed 
contacts on the WTP country list. It's 
available to any licensed Amateur 
Radio operator and to SWLs. 

Mode, band, power level, and 
other endorsements will be made 
upon request with the original appli- 
cation only. The award is printed in 
four colors on a beautiful parchtone 
bond. 

For more information, please con- 
tact me at the address below. 

Award Manager, C.H.C. 
Scott R. Douglas, Jr., KB7SB 

P.O. Box 46032 
Los Angeles, California 90046 

zero beat 
Dear HR: 

The July, 1981, issue of ham radio 
arrived today. Naturally, the point of 
first reading was the "Observation 
and Opinion" page relative to trans- 
ceivers and zero beating. Oddly, the 
timing was in itself a true zero beat 
for a project completed several weeks 
ago on a unique (and modified) cir- 
cuit by Jerry Assard, KA1 EVW, which 
appeared in the March, 1979, issue of 
Electronic Design News, entitled 
"Lamps Monitor Beat Frequency." 

Dear HR: 
In my recent CW filter articles 

(QST, December, 1980, and ham 
radio, April, 1981), 1 stated that I was 
serving as liaison between the Chesa- 
peake and Potomac Telephone Com- 
pany of Maryland and the Amateur 
fraternity, assisting in the distribution 
of surplus telephone line 88-mH load- 
ing coils. These inductors are being 
given to Radio Amateurs free (except 
for my shipping expenses) as a public 
service by the C 8 P Telephone Com- 
pany. 

I've processed more than fifty re- 
quests for inductors so far, but now 
the initial response to these two arti- 
cles is quieting down. I would appre- 
ciate it if you would mention in your 
magazine that I still have inductors 
(88-mH inductors in a five-inductor 
stack form). They are available to 
anyone interested in applying them to 
Amateur Radio filtering applications. 
Write to me at my Callbook address 
explaining your need and proposed 
application. A stamped, self-address- 
ed envelope must be included for my 
reply with further instructions. 

Ed Wetherhold, W3NQN 
Annapolis, Maryland 

I built the device with modifications 
stemming directly from my totally antenna restrictions 
home-brewed rig, which demanded Dear HR: 
some strange and totally unique ap- Most people worry only about the 
proaches both to transceive and shift- zoning ordinances and building per- 
band transmissions that many of the mits that may be needed for the in- 
rare DXers employ. stallation of ham antenna systems. 

The basic capability of the Assard But it's necessary to check your deed 

and the title to your land to see 
whether there are any protective cov- 
enants that prohibit the placing of 
any tower, pole, or similar structure 
on your own property. These restric- 
tions will also appear in the title 
search of your property when you 
buy a home. 

You may not be aware that you 
waived your rights (or you may not 
have been aware of your rights) when 
you made settlement on your house 
and land, legally binding yourself to 
these protective covenants. These 
covenants were originally designed to 
protect all the homeowners in your 
housing development for esthetic 
reasons, to enhance the neighbor- 
hood's appearance and to keep prop- 
erty values from declining. These 
covenants may be part of the land 
and deed for as long as 10 to 25 
years, and, at that time, they may be 
automatically renewed for another 10 
to 25 years unless changed by the 
members of your housing develop- 
ment. Violation of any one or more of 
these covenants could result in litiga- 
tion against you by a neighbor or 
neighbors, and much time and 
money spent in the courtroom. 

These covenants are another blow 
against the ham radio operator, who 
may not even be able to use his own 
land for the installation of his dream 
antenna farm. It appears that more 
and more single-home housing devel- 
opments, townhouses, twin homes, 
duplexes, condominiums, and apart- 
ments are placing more and more an- 
tenna restrictions on their buildings 
for esthetic reasons, and in turn these 
restrictions are slowly taking away 
your rights. 

Take it from one who has been that 
route and knows from first-hand ex- 
perience. Check the agreement of 
sale and deed before you sign on that 
dotted line. Don't spend hundreds, or 
thousands, of dollars in the court- 
room, or be forced by a judicial court 
order to dismantle your antenna 
system. 

Robert N. Wilderman, K3SRO 
Lansdale, Pennsylvania 

6 November 1981 







Uses Curtis 8044 IC. Iambic 
operation, dot-dash memo- 
ries, weight control, solid 
state keying. RF proof. 

The MFJ-408 Deluxe Electmnlc Keyer sends 
iambic, automatic, semi-automatic, manual. Use 
squeeze, single lever or straight key. 

Speedmeter lets you read speed to 100 WPM. 
Socket lor exbrnal Curtis memory, random 

code generator, keyboard. Optional cable. $4.95. 
lambic operation with squeeze key. Dot.dash 

insertion.'+ Semi-automatic "bug" operation pro- 
vides automat~c dots and manual dashes. 

Dot-dash memory, self-completing dots and 
dashes, jam-proof spacing, instant start. RF ptoof. 

Mid-state keying: grid block, solid state xmtrs. 
Front panel controls: linear speed, weight. 

tone. volume. function switch. 8 to 50 WPM. 
Weight control adjusts dot-dash space ratio; 

makes your s~gnal distinctive to penetrate ORM. 
Tone control. Speaker. Ideal for classroom. 
Function switch selects oft, on, semi-automatic1 

manual, tune. Tune keys transmitter for tuning. 
Uses 4 C-cells. 2.5 mm jack for power (6-9 

VDC). Optional AC adapter MFJ-1305. $9.95. 
Eggshell whlte, walnut sides. 8 x 2 ~ 6  inches. 
MFJ-406, $69.95, like 408 less speedmeter. 

Hew MFJ-401 Econo Keyer I giires you a 
reliable, full feature economy keyer for squeeze, 
single lever or straight key. 

Has sidetone, speaker, valume, speed, internal 
weight and tone controls. Sends iambic, auto- 
matlc, semi-automatic, manual. Tune function. 
Dot-dash memories. 8.50 WPM. "On" LEO. Use 
9V battery, 6-9 VDC, or 110 VAC with optional 
AC adapter, MFJ.1305, $9.95. 4x2x3l/z". 

Reliable solid state keylng. Keys virtually all 
solid state or tube type transmitters. 

- 
M F J - 4 0 5 ' ~ c o n o ~ e r  I. Same as MFJ.401 

but has bullt.ln s~ngle paddle with adlustable 
travel. Also jack for external paddle. 4x2x3l/2". 

Ontianal: Bencher lamb~c Paddle. $42.95: - r - -  - - -  - ~ 

l lOVAC adapter. MFJ.1305. $9.95. Free catalogi 
Order from MFJ and try it. If not delighted, 

return with~n 30 days for iefund (less shipping). 
One year nncondilonal guarantee. 
Order yours today. Call toll hee 800-647-1800. 

Charqe VISA. MC. Or mail check, money order. 
1 Add i4 .00  each lor shiooina and handlina. 1 

I Call 601 373 5869 lor techn~cal ~nlormatlon, or 
derlrepa~r status Also call 601 323 5869 out 
s~de continental USA and In MISSISSIPPI 

\ BOX 494. MisSiSsiDDi State. MS 39762 / 

' MFJ VLF 
CONVERTER 
Receive 10-500 KHz on 

Ham rig or SWL receiver. 

Plup this MFJ VG Converter h tween "our 
antenna and Ham transceiver or SWL receiver 
and tune the VLF 10-500 KHz band. 

Hear weather, ship-to-shore CW IrafRc. RTTY, 
WWVB, navigation beacons, 1750 meter no 
license band, European broadcast, and more. 

MFJ-332 Ham verslon converts 10.500 KHz 
to 28.010 to 28.500 MHz. Also adds standard 
broadcast band on 28.5 to 29.7 MHz. MFJ-331 
SWL version converts to 4.010 to 4.500 MHz. 

Read frequency directly on your receiver 
(ignore MHz). 

Low noise amplifier, 6 pole lowpass filter, 
double balanced mixer, crystal oscillator gives 
very sensitive and stable. BCB interference4ree 
signals. 

Onlotf-Bypass switch. LED for power. S0.239 
coax connectors. 3 x 4 ~ 1  inches. Black, eggshell 
white alumlnum cabinet. 9-1 8 VDC or 11 0 VAC 
with optional AC adapter. MFJ-1312, $9.95. 

VLFIMWISWL Antenna Tuner 
Greatly improves 10KHz to 

30 MHz reception. 

$6gg5 
T~IS  MFJ-955 VLFlMWlSWL preselecting 

antenna tuner greatly Improves reception of 
lOKHz thru 30 MHz signals, especially those 
below 2 MHz. 

Lets you peak deslnd signals while rejecting 
interference. Reduces overload, background 
noise, crossmodulation, and intermodulation. 
VLF signals come roaring in. 

Switch between two antennas and two re- 
ceivers. Bypass positlon connects antenna di- 
rectly to receiver. fi1/zx2x3 inches. Black. egg. 
shell white aluminum cabinet. 

MFJ-1020 l u n x  Indoor Aclve Antenna. 
Can often exceed reception of outside longwire. 
Covers 300 KHz to 30 MHz. Has telescoping an- 
tenna. Minimizes Intermod, provides RF selectivi. 
ty, reduces nose. Also use as preselector. 

Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 
Enioy VLF. Order yours today. See dealer or 

call MFJ toll free 800-647.1 800. Charge VISA. 
MC. Or mail check, money order. Add $4.00 
each for shi~Dina and handlina. 

Call 601 323 5869 lor techn~cal ~nformatlon, or 
derlrepa~r status Also call 601.323 5869 out- 
s~de cont~nental USA and ~n M ~ s s ~ s s ~ p p ~  I 
IMFJ ENTERPRISES, 

INCORPORATED I 
\ Box 494. Mississ ipp i  State. M S  39762 1 

MFJ SWRlWattmeter 
reads SWR, forward, reflect- 

reflected average power in 2 ranges from 1.8 
to 30 MHz. Read 20012000 watts forward, 
201200 watts reflected power. SWR. 1 :1-6:l. 

Easy push-button switch operation: has power1 
SWR, highllow range, lorwardlreflected push- 
button switches. SWR sensitivity control. 

Lighted meter (requires 12V). Rugged alumi- 
num eggshell white, black cabinet. 6l/4~3lkx4~k". 
S0.239 coax connectors, 2 color meter scale. 

Read toward am1 reflected power at 2 meters 
(144.148 MHZ). 2 scales (30 and 300 watts). 

Read relative fieid strength from 1 to 170 
MHz. Bind~ng post lor held strength antenna. 

Easy push-button operation: has forwardlre- 
flected and SWRlfield strength push.buttons. 

Aluminum eggshell white, black cabinet. 
41/4x2'/4x23/rv. SO 239. 2 color meter scale. 

MFJ-810. $24.95: similar to MFJ-812 less 
field strength function. 

MFJ "Dry" 300  W and 
1 ~ m m m y  Loads. 

MFJ-10, 3 foot coax with connectors. $4.95. 

Order from MFJ and try It. If not delighted, 
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THE ARRL DIRECTORS CONSIDERED organizational changes proposed by the Long Range Plan- 
ning Committee, the Central Division Recall, changes in subbands and bandplans, a new 
ARRL ~eriodical. its Washington representation, and a host of other topics when it met ... .- r - 

in Newington ~eptember 9-10: 
The Long Range Planning Committee proposed an extensive reorganization of the League 

at the state and local level, with a newly created post of Section Manager for each of 
the 73 sections, creation of division steering committees, and redesign of the Advisory 
Committees with a representative from each division serving on each AC. This program 
was endorsed by the board, which asked for specific plans, cost information, and imple- 
mentation timetables for consideration at the next board meeting. 

The Central Division Recall and Bylaw 20 were both considered at length, but no action 
was taken on various proposed changes in the recall bylaw because of the pending recall 
vote. I-lowever, the board did vote to permit Director Netzger to include a statement in 
his own behalf with the recall ballot (along with statements by the ARRL and the Indiana 
Radio Club Council), an addition that was agreed to by the Executive Committee. 

The Proposed 160 Meter Bandplan (August QST) was adopted unanimously based on the very 
favorable response to the article in ST, but the previously passed motion to expand 40- 
meter Extra phone privileges was with 9- rawn. The board also voted unanimously to petition 
the FCC to expand General-class phone on 75 down to 3860, and to permit the "automatic 
control" of beacons. It also adopted 20-kHz channel spacing for the 144.5-145.5 repeater 
subband, and requested completion of bandplans for both 6 meters and 23 cm in time for 
the 1982 annual meeting of the board. 

A New BeginnerlNovice Periodical may be in the offing. The General Manager, Member- 
ship Affairs Committee, and Plans and Programs Committee were directed to study the feas- 
ibility of such a publication with a report due at the first 1982 board meeting. The 
board also voted to establish a separate ARRL publications price list for members buying 
them from Headquarters, to go into effect no later than January, 1983. 

Improved Washington Liaison efforts, the tightening of the regulations for single-mode 
DXCC awards, the extension of all current Advisory Committee appointments pending further 
consideration of the Long Range Planning Committee's recommendations on AC makeup, and 
even a review of the usefulness of the "T" in RST CW reports were also voted on in this 
far ranging session. 

OBSCENE LANGUAGE ON THE AIR should no longer be an FCC problem, the Commissioners 
voted September 17 in a wide-ranging recommendation yo Congress for changes in the Com- 
munications Act. Although most of the Commissioners proposals dealt with the regula- 
tion of broadcasting, proposals pertaining to the question of obscenity will affect the 
Amateur service (and other services) as well. 

The Commissioners Voted unanimously to drop their right to revoke a station license 
for violation of obscenity statutes, and voted 4 to 2 in favor of amending Section 326 
to strip the Commission of "any power of censorship over the content of communications." 
tJith obscene or other objectionable language no longer a concern of the Commission, any 
prosecution of foul-mouthed Amateurs would then go to the Justice Department. 

&NEW RFI SOURCE is beginning to cause problems to Amateurs, particularly in rural 
areas. The troublesome device is the CFH,  a multiplexer that provides eight multiplexed 
voice channels over a conventional phone line. The problem is in its switching-type 
power supply, which operates at 79 kHz and generates harmonics well into the VHF spectrum. 
These harmonics are radiated through the phone lines it is tied into. 

CMH-Generated Interference shows up on the bands as slightly unstable signals that 
appear every 7 9  kHz. 

THE "PLAIN LANGUAGE" AMATEUR RULES rewrite may be turning out to be a dead issue. In 
a letter to a Lincoln, Nebraska, Novice (KACJYZ), Senator Barry Goldwater, K7UGA, stated 
that, "The rules changes in language have been stopped for the time being, and I think 
when we get better acquainted with the new head of the FCC we can forget all about them." 

With The ARRL And Many Individual Amateurs lukewarm or even opposed to the rewrite as 
it is now proposed, the Goldwater opposition may very well be the signal of the demise of 
the rewritten Amateur rules. 

BOB STANKUS (KESWICK SALES) pleaded not guilty to 22 counts of mail fraud at his first 
appearance before the judge on July 6. After some discussion between the lawyers, how- 
ever, he decided to change his plea to guilty on 11 of the 22 counts in return for having 
the other 11 charges dropped. The court is now awaiting a probation report on Stankus, 
and after the report is received he will be sentenced for his part in the "bargain" 
TS-520s mail-order sale scheme. 

1981 WINNERS OF THE EIGHT SCHOLARSHIPS that were ad~sinistered by the Foundation for 
Amateur Radio are KAVDGT, LJB7RVP, WAIWFA, WP.2CUl7, KA7BPlC, KA5BOU, and KA2DYC. Congrat- 
ulations to all. 

10 November 1981 



. . ... 

I : -1 
!;I 

>-- - .  
7 ;  

~ .- - 
. .. .? .  . -  .,~. 

i ' .- 
, . . -*:, 

. . -  -- .- ... .- . -,T&T . < .,& .,, - .. . -: .q <; 
- >. ' >.. :; 

- .  . <,.* : _ + f.. - . .  . .. 

. .- . ..- 
-- - -..- 

, : ,  . - .  3 ,qq. .- 

. '. . . .. - .  
., . < - .d.. .2'- 3 - . . . .  ::-fL.jj 

I 



communications receivers 

for the year 2000 
Part 1 : New designs, micro- 

processors, input filters, 
and mixers 

Some changes have occurred since my paper' ap- 
peared on optimum design for high-frequency com- 
munications receivers: 

1. The sunspot cycle has given better propagation 
conditions. 

2. Manually operated receivers have become "intelli- 
gent" with the advent of built-in microprocessors. 

3. Receiver dynamic range has been increased with 
better amplifiers and mixers. 

4. Blocking problems have diminished with better 
synthesizers. 

5. Better dynamic performance of filters has im- 
proved reception on crowded frequencies (note that 
dynamic selectivity is not the same as static selectiv- 
ity, which is discussed later). 

6. Frequency resolution and acquisition have in- 
creased dramatically. 

7. Up conversion avoids gaps in frequency coverage. 
Many new receiver designs use an LO and intermedi- 
ate frequency higher than the highest frequency of 

with suboctave filters, tunable circuits, or both, ob- 
tain constant image and i-f suppression. Such design 
guarantees image-response suppression and sub- 
stantially reduces LO re-radiation. 

I 9. As the output oscillator in a synthesizer has a 
range of less than 2:1, design of these oscillators has 
become simpler. 

In retrospect I find that my earlier predictions have 
been substantially correct and that advances in tech- 
nology, specifically in digital techniques and micro- 
processor design, have been much faster than in rf- 
circuit design. 

What can we expect in the future? Let's look at to- 
day's communications-receiver technology in terms 
of the year 2000. 

receiver specifications 
Communications receivers are best described by 

their specifications. Table 1 shows data for a com- 
munications receiver covering 10 kHz30 MHz, and 
table 2 shows specifications for a communications 
receiver covering 20 MHz-1000 MHz. These are clear- 
ly general-coverage receivers, and one may ask, 
What does this have to do with ham radio? 

Most engineers working on Amateur receivers 
have had experience in commercial design, and while 
I've always said that the crowded ham bands are a 
greater challenge to the receiver designer (this holds 
true only for the shortwave area), general-coverage 

reception. By Ulrich L. Rohde, DJ2LR. 52 Hillcrest Drive, 
8. Lowpass filters in the receiver front end, combined Upper Saddle River, New Jersey 07458 
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receivers monitor a11 frequencies and, therefore, 
must be able to survive this hostile environment - a 
real design challenge. 

In terms of energy, there is now really more energy 
available for injection into the antenna of a VHFIUHF 
receiver than at the input of a VLFIHF receiver; and 
the dynamic range requirements for VHFIUHF receiv- 
ers are now even higher because the noise floor is 
substantially lower than in receivers for the short- 
wave bands. 

new approaches in design 
Fig. 1 is a block diagram of a VLFIHF receiver with 

microprocessor control and other features. It's not 
very likely that this receiver will be smaller or better 
designed in coming years. 

As we shall see later, dynamic range is determined 
by a) the mixer and the LO drive (a question of drive 
power and therefore power consumption), or by b) 
the dynamic range of the amplifiers (again, it be- 
comes a question of power consumption versus dy- 
namic range). 

Let's look at the block diagram. As the receiver 
must handle extremely large signals at times (to the 
point where the input circuit can be burned out), an 
input attenuator is a good protective device. 

Modern receivers should have a self-test circuit 
and, therefore, we find in the block diagram (from 
the Rohde & Schwarz EK070 receiver) a built-in noise 
generator that allows one to monitor the signal over 
the entire receiver. 

One of the ten input filters may be automatically 
selected and determined by the synthesizer. The in- 
coming frequency is up converted to a first i-f of 81.4 
MHz, where a crystal filter (12 kHz) narrows the 
number of frequencies fed to the second mixer. The 
two mixers use several filters and amplifiers. The out- 
put is taken at the second mixer and is available for a 
panoramic adapter. 

As in all modern receivers, independent sideband 
detection is required. Two complete i-f strips and 
two filters are included, one for upper and one for 
lower sideband. For all other modes, only one chan- 
nel of the i-f is used. 

The AGC must be individually determined for each 
channel. To be able to have passband tuning and to 
select different combinations of bandwidths and BFO 
frequencies, the BFO must be synthesized. Note that 
the synthesizer for the first and second LO, as well as 
that for the BFO, are fairly complex. This is a result of 
the requirement for extreme high dynamic range, 
low-noise sideband performance, fast switching 
speed, and spectral purity (high reference-signal sup- 
pression and no other unwanted frequencies). 

In addition to the familiar modulation schemes, 

there are a number of digital modes such as ASCII, 
Baudot, and pulse-code modulation (both a-m and 
fm). (In many cases, these signals are scrambled and 
are not available for immediate detection.) 

A clever scheme allows a 12.5-kHz output that can 
be connected to a tape recorder - ur~identified sig- 
nals can be recorded and stored for later detection. 
In addition to these features is a built-in RTTY de- 
modulator, including an indication of center frequen- 
cy for the RTTY demodulator that eliminates the need 
of an oscilloscope for tuning. 

microprocessors and receivers 
We have heard much about microprocessor appli- 

cations in receivers, and many of us use 2-meter 
transceivers or other equipment that incorporates 
microprocessors. What does the microprocessor 
actually do for us? The microprocessor automatically 
handles certain routines such as scanning of frequen- 
cies written into memory. After the microprocessor 
has put these frequencies into the receiver's memo- 
ry, one can determine the field strength from the 
AGC line, compute this into absolute microvolts, dB 
above 1 microvolt, or dBm, as required. Also, the 
microprocessor can control the synthesizer and take 
care of all the arithmetic. The synthesizer frequency 
and the frequency on the display of the receiver are 
not the same; this offset can be taken into considera- 
tion by the microprocessor. 

The built-in self-check of a shortwave receiver will 
allow monitoring of certain functions to make sure 
the receiver is operating properly. This brings up sev- 
eral important questions: 

1. Are we not trading flexibility and reliability for 
automation? 

2. Is the microprocessor now such an important part 
that, once it fails, nothing will work anymore? 

3. Can we repair microprocessor-based communica- 
tions receivers? 

There is no question that test instruments required 
to service microprocessor-based instruments are 
more expensive and demand more training for repair 
technicians, and the price for the components of the 
computer system are not low enough to justify dis- 
carding questionable integrated circuits. 

I believe that there are still two extremes that will 
remain for a while at least. The Rohde & Schwarz 
EK070 receiver (photo), is designed for the future; 
and, as mentioned earlier, even in the year 2000 we 
will not be able to make the rf portion much better, 
insofar as improvements over the last five years have 
been much less dramatic than those from 1960 
through 1975. 
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microprocessor; for reasons of speed, a 16-bit unit 
such as the Motorola 68000 is used, as well as several 
independent processors in slave mode - the most 
popular are the 8085 or, for smaller tasks, the 8748 or 
8749. 

I. .z . .... The microprocessor is not always a necessity, and 
the tradeoff between cost and speed introduces an- 
other hazard. Every microprocessor requires an inter- 
nal clock. Sometimes these clocks are at frequencies 
that cannot be generated from the master standard 
and, therefore, additional frequencies occur, gener- 
ating radio interference and spikes inside the receiv- 

The Rohde b Schwarz EK070 receiver. 
er. It becomes a major task to shield and insulate one 
or more microprocessors and their switching noise 

Another photo shows the Model HF1030 VLFIHF 
communications receiver (formerly from Communi- 
cations Products Corporation - now being manu- 
factured and sold by Cubic Communications Corpo- 
ration). This receiver is in the $6,000 price range, 
while the Rohde & Schwarz EK070, depending upon 
the options, costs between $14,000 and $20,000. 

Rf characteristics such as intercept point, image 
suppression, blocking, and switching speed for both 
receivers are comparable - only housekeeping and 
utility functions such as memory, built-in RTTY de- 
modulator, and self-check are different. It is there- 
fore the decision of the user how much he wants to 
spend and what type of receiver he wants. 

The frequency range of 20-1000 MHz requires 
higher dynamic performance and more scanning and 
searching capabilities. The absolute bandwidth of 
this frequency range is much wider; and for frequen- 
cy searching or frequency hopping, more require- 
ments are demanded of the frequency synthesizer. 
The fm capability requires more bandwidth choices. 
A typical example is the Rohde & Schwarz ESM500 
receiver. Its performance characteristics are listed in 
table 2. . 

We have heard so much about increased perform- 
ance capability that we will want to look at several cir- 
cuits and see how these improvements are achieved. 
But, one note of caution: microprocessors have be- 
come a national obsession, and a device not having a 
built-in microprocessor is not considered modern - 
a misleading notion! The microprocessor is nothing 
more than a device that can execute instructions se- 
quentially and at fast speed. 

Standard circuits with normal gate decoding)do 
everything in parallel; for practical purposes there is 
no execution delay. As the microprocessor becomes 
overloaded speed and flexibility are lost. To write ex- 
tremely long programs for microprocessors in assem- 
bly language requires substantial knowledge in pro- 
gramming and debugging. As a result, the present 
tendency is to break up the tasks by using a central 

from the outside. 
The HF1030 receiver is a good example where flex- 

ibility is obtained by a parallel BCD bus that controls 
the entire receiver and does not require a microproc- 
essor. Even the LED display is not multiplexed. A re- 
ceiver that can go down to 10 kHz will probably pick 
up this switching noise, then the additional shielding 
required can be more expensive than the reduction in 
cost by using a microprocessor over conventional 
logic. Some companies offer programmable logic- 
array ICs, which would take an intermediate position 
between the logic and the microprocessor system. 

input filters 

Current receiver designs generally use a high- 
pass/lowpass filter combination. Typically, a 1.6- 
MHz highpass is used to suppress incoming signals, 
and a 30-MHz lowpass filter is used to provide image 
rejection and prevent oscillator re-radiation. We 
therefore have a window almost 30 MHz wide that 
can lead to several second-order intermodulation dis- 
tortion products. 

Cubic Communications HF1030receiver. 
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readout 
resolution 

frequency drift 
after 10 minute warmup 
within one day 
caused by aging 
in rated temperature range 

types of emission 

with telegraphy demodulator 

antenna input 

VSWR 

permissible input voltage 

oscillator reradiation 

sensitivity* 
with Al, B=300 Hz 
with A3, B=6 kHz, m=60% 
with A3J. B=3.1 kHz 

preselection 

intermediate frequencies 
1st i-f 
2nd i-f 

i-f selectivity 

table 1. Specification8 of a modem VLFlHF receiver. 

frequency range 10 kHz to 30 MHz 

frequency setting a. quasi-continuously by rotary switch in increments of 10 
Hz1 100 Hz1 1 kHz 

b. digital entry via keyboard 
c. remote control via data interface (setting time 50ms) 
7-digit liquid crystal display 
10 Hz 

<3x 10-7at +25OC 
<3x 10-0 
< 1 x 10-slyear 
<3x 10-7 

A1 (CW, A2 (MCW), A3 (a-m) 
A2H. A3H (AM€) } (SSB) upper 
A2A. A3A } andlower 
AW, A3J } sideband 
A3B. (ISB), 
FI (FSK) 
F4 (facsimile) 
F6 

Zi, = 50 ohms, BNC female connector 

< 3 

sIOVEMF 

< 10pV at antenna input with 50-ohm termination 

for 1OdB (S + NIIN, 0.2 = 30 MHz 
< 3pV EMF 
<2.0pV EMF 
<0.75pV EMF 
0 to 0.5 MHz; lowpass filter 
0.5 to 1.5 MHz; bandpass filter - 8 suboctave 
filters between 1.5and 30 MHz 

81.4 MHz, B = 12 kHz 
1.4 MHz 

3dB bandwidth 
(minimum) 

f 75 Hz 
f 150 Hz 
f 300 Hz 
f 750 Hz 
f l.5kHz 
*3 kHz 
f 6 kHz 
+0.3 to + 3.4 kHz 
- 0.3 to - 3.4 kHz 

interference immunity, 
nonlinearities 

intermodulation* 
dJ within A3J sideband 
d3, Af 830 kHz 
d2 (1.5 to 30 MHz), 

Af z30MHz 

blacking* 

60 dB bandwidth 
(maximum) 
f 225 Hz * 375 Hz 
f 750 Hz 
f 1875 Hz 
f 3.75 kHz * 7.5 kHz 
f 50 kHz 
- 0.3 to + 4.0 kHz 
+ 0.3 to - 4.0 kHz 

>46 dB down, wanted signals 2 x 10 mV EMF 
> 70 dB down, unwanted signals 2 X 100 mV EMF 
> 70 dB down, unwanted signals 
2 x 100 mV EMF 

<3 dB signal attenuation, wanted signal 1 mV EMF, 
m =30%/1 kHz; unwanted signal 1 mV EMF, Af 230 
kHz 
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table 1. Specifications o f  a modern VLFlHF receiver fcont.) 

cross-modulation* < 10% modulation transfer; unwanted signal 200 mV 
EMF, m = 30%/1 kHz; wanted signal 1 mV EMF, Af 220 
kHz 

desensitization* 20 dB SINAD; wanted signal 30 pV EMF, 8 =3.1 kHz; 
unwanted signal 300 mV EMF, Af 230 kHz 

inherent spurious signals <0.5 pV equivalent EMF 

spurious responses >90dBdownatAf?30 kHz 

image frequency rejection >80dB 

i-f rejection >WdB 

rf gain control, switchable MGC 
MGC + AGC 
AGC 

control range >100dB 

AGC error <4 dB (1pV to 100 mV EMF)* 

attack time 5 ms (level jump + 60 dB) 

decay time (switchable) 0.4~11.8s (level jump -60dB) 

BFO variable in 100-Hz steps over A 3.1 kHz 

attenuation at i-f output > 50 dB referred to i-f level 

F1 demodulator 
limiting factor >40dB 
line spacing 50to 1000 Hz 
keying speed ' 1 to 100 bauds 
signal distortion < 5% at 100 bauds 
single current 40 to 60 mA, variable; EMF = 60V 
double current in compliance with CClTT V.28 

outputs 
. 1st oscillator 81.4 

to 111.4MHz 0 dBm, 50 ohms 
2nd oscillator 80 MHz 0 dBm, 50 ohms 
1-MHz output 50 mV into 50 ohms 
switchable to 1-MHz 
external reference input 30 to 500 mV into 50 ohms 

2nd i-f 1.4 MHz 50 mV into 50 ohms 
recording output 12.5 kHz 0 dBm, 600 ohms 
panoramic output 1.4 MHz B = 12 kHz 
af line outputs 600 ohms floating 
output level - 10 to + 3 dBm, adjustable 
distortion < 1 % with A3J 

af output 5 ohms (headphones output 

100 ohms) 
output level 1 W (12 mW, can be attenuated) 
distortion < 5% 

signal characteristics 
af response (overall) <3dBfrom300to3400Hz 
af SIN ratio >40 dB SINAD with 1 mV EMF 

phase noise ratio with A3J >75 dB with >300 Hz spacing and 1 Hz measuring 
bandwidth, 1 mVsignal EMF 

remote control interface in compliance with IEC and CClTT 

IEC bus IEC 625-1, 24-way connector (Amphenol); functions: 
T5, L3, SR1, RL2 

or (depending on order number) 

RS232C C C I ~  V.24. switchable to CCllT V.10 
(RS 423) 11012001300/60011200/2400/4800/9600 
bauds 

code ASCII 7 bits 

'without 20-dB attenuator pad 
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fig. 13. Block diagram of the Rohde & Schwarz EKOmVLFlHF receiver (continued). 



The second-order intermodulation distortion, de- 
fined as F1 f F2 or F2 f F l ,  can be filtered with suboc- 
tave bandpass filters. The third-order intermodula- 
tion distortion products generated from 2 x FI f F2 
and/or 2 x F2+ FI for close spacing, such as 10 kHz 
or closer, cannot be filtered. However, since there 
are so many signals present at the same time, the in- 
put bandwidth should be as narrow as possible. 

Fig. 2 shows a solution that combines bandpass 
filters from 1.510 MHz and two input tracking filters 
from 10-30 MHz. Note the large number of tuning di- 
odes in parallel. This is because no diodes are avail- 

DATA OUT ll(Y220 VAC 
0 

r---, r-  -------------- 1 
I 
I 

v I 

I 
1 RECTIFIER 

12 v 
REOUUIED 

I 
I POWER ';I ,RAMS 

-' 
I 
I 
I 

REC7lF IER 
- s v  

l C O U U T E 0  I L I 

able that have the required high capacitance. In addi- 
tion, intermodulation distortion products are reduced 
if the energy is distributed over more capacitance. 
Four-to-one stepdown transformers are used. 

Because the tuned circuit operates at low impe- 
dance, both sides of the tuned circuit operate at 50 
ohms. This input filter, despite the tuning diodes, 
does not degrade the 30-dBm intercept point of the 
following stage. Therefore this preselector is trans- 
parent as far as intermodulation distortion of any 
kind is concerned. Relays are necessary to avoid dis- 
tortion from the switching diodes. 

I - 
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fig. 2-2. The rf input stage of a modern receiver using six bandpass filters end two varactor-tuned input filters (con- 
tinued). 

Similar input tracking filters are possible in the highpass sections must be calculated so that they 
VHFIUHF range. The general finding is that PIN-diode operate together with the lowpass section (see refer- 
attenuators, as sometimes used, limit the dynamic ence 2). 
range to about + 10 or + 15 dBm. In transceiver ap- 
plication, it's possible to use the lowpass sections of mixers 
the transmitter, and one has only to add highpass fil- We now find a major struggle between semicon- 
ter sections to obtain bandpass characteristics. The ductor manufacturers and rf engineers regarding the 
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fig. 2-3. The rf input stage of a modern receiver using six bandpass filters and two varactor-tuned 
input filters (continued). 

best mixer design. There is no question that we must 2. Diode mixers. 
use a double-balanced mixer to minimize the number 3. FET active mixers. 
of unwanted frequencies at the mixer output. Four 
solutions are currently available. These include the 4. Passive FET mixers in the switching mode. 
use of: 

1. Bipolar active mixers. 

Plessey has recently introducted the first really high- 
level double-balanced mixer, and several attempts 
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have been made to use it. (Probably the best sum- 
mary is published in the January, 1981, issue of QST 
by Doug DeMaw.1 It appears that, while the Plessey 
S L W C  is suitable for synthesizer or other applica- 
tion, its use in high-performance receivers is limited. 
The reason for this is discussed in the following para- 
graphs. 

Mixer noise figure. Let's assume that the manufac- 
turer's specifications for this Plessey device are valid: 
noise figure 10 dB, gain 4 dB, and intercept point 
+ 30 dBm. The mixer must operate into a stage that 
has a noise figure of less than, say, 3 dB. If a crystal 
filter or other device is inserted between the two 
stages, the mixer will have unity gain, as the filter 
losses will compensate for the mixer gain. We there- 
fore can add the two noise figures and obtain a noise 
figure of 13 dB. This is done under the assumption 
that the stage following the first amplifier after the 
mixer does not contribute to the noise figure. 

Let's do the same with a diode mixer, such as that 
developed for the HF1030 receiver, which contains 
two diode bridges, as shown in fig. 3. This mixer has 
an intercept point of + 30 dBm, and with two signals 
of zero dBm applied to the input it generates two in- 

resolution 

readout, digital 
(can be shifted by 3 digits 
in SSB operation) 

error of frequency setting 

antenna input 
oscillator reradiation 
with 50-ohm termination 

input filters 

frequency setting storage capacity 

loading of storage 

scanning operation 

terrnodulation distortion products of more than 60 
dB, attenuated relative to the input signal. The mixer 
requires + 17 dBm LO drive and has 6-dB insertion 
loss. The following amplifier again will have 3-dB 
noise figure, and, to make absolutely sure that the 
mixer is always terminated precisely with 50 ohms, 
no filters are inserted between the two devices. 

As shown in my previous papers, a field-effect 

LO RF 

fig. 3. Schematic diagram of double-balanced mixer 
with two diode bridges, Model CPClOG, developed for 
the HF1030 receiver. 

20 to 1000 MHz 

table 2. Specifications of a modern VHF/UHF receiver. 

frequency range 

frequency setting 

scanning time 

SIN ratio 

Win = lpV, f,,, = 1 kHz, 

i-f bandwidth 30 kHz, af filter on) 

a. quasi-continuous with rotary knob; the tuning speed 
increases with the speed of rotation 

b. from keyboard on front panel 
c. entered from internal memory 
d. entered from external computer 

1 kHz110 Hz (SSB) 

6-digit display for receive frequency, 6-digit 
display for frequency entered from keyboard or 
stored frequency value, 2-digit display for 
storage location 

If: 1 x 1 0 - 8  (or external standard frequency, 10 MHz) 

50-ohm, type-N socket 

< 1pV corresponding to - 107 dBm 

tracking filters 

99 frequencies and their respective type of demodula- 
tion and i-f bandwidth 
frequency entered from keyboard or current receive fre- 
quency, including type of demodulatio i-f band- 
width 
up to 99 stored frequencies can be c. .ally scanned; 
halts automatically if frequency is occrlpied; scanning 
operation continued after preselected period of time at 
the push of a button 
Typically 50 ms per stored frequency 
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Fanon Slimline &HLU 
List orice $169.95/CE  rice HOB.00 Synthesized 

Scanner! - - - - - - - - - - 
Chances are the police, fireand weather 

emergencies you'll read about in tomor- 
row's paper are coming through on a 
scanner right now. All scanners sold by 
Communications Electronics brina the 
real live excitement o f  action news-into 
your home or car. With your scanner, you 
can monitor the exciting two-way radio 
conversations of police and fire depart- 
ments, intelligenceagencies, mobile tele- 
phones, energy/oil exploration crews, 
drug e n f o r c e m e n t  agencies and more. 

Some scanners  can e v e n  mon i to r  a i rcraf t  
transmissions! Y o u  can ac tua l l y  hear the 
news be fo re  it's news. If you do not own a 
scanner fo r  yourself ,  now's the t i m e  t o  buy 
your  n e w  scanner  f r o m  Communications 
Electronics. Choose t h e s c a n n e r  that's r i gh t  
fo r  you, then call our tol l- free number to 
place y o u r  o rder  with y o u r  Master Card o r  
Visa. A scanner is an exce l len t  ho l i day  gift. 

W e g i v e  you exce l len t  serv ice becauseCE 
dis t r ibutes more scanners wor ldw ide  than 
anyone  else. O u r  warehouse  fac i l i t ies are 
equipped t o  p rocess  thousands o f  scanner 
o rders  every  week.  W e  also expor t  scanners 
to over  300 coun t r ies  and mi l i tary  instal- 
lat ions. A lmost  all i t ems  a r e  in stock for 
quick shipment, so if you're a person who 
pre fe rs  fact  to fantasy and w h o  needs t o  
k n o w  what's rea l ly  happening around you, 
order y o u r  scanner today  f r o m  CE! 

NEW! Bearcae350 
t h e  Ul t lmak Synthesized Scanner! 
Allow 30-60 days for delivery after receipt o f  
order due to  the h igh  demand for this product. 
List pr ice $599.951CE p r i c e  $41 9.00 
7-band, SO Channol l AlahrNumarlc l No- 
crystal sannor 0 AM Alrcratt and Publlc 
Service bands. l Prlorltv Channd l AC/DC 
Bands: 30-50, 1 1 8 - 1 3 6 ~ ~ .  i 44 - r  74,42f-512 MH~. 
The new Bearcat 350 introduces an incredible 
breakthrough in synthesized scanning: Alpha- 
Numeric Display. Push a button-and the Vacuum 
Fluorescent Display switches from "numeric" to  
word descriptions of what's being monitored. 50  
channels in 5 banks. Plus, Auto 8 Manual Search, 
Search Direction, Limit & Count. Direct Channel 
Access. Selective Scan Delay. Dual Scan Speeds. 
Automatic Lockout. Automatic Squelch. Non-Volatile 
Memory. Reserve your Bearcat 350 today! 

Bearcat@ 300 
List price 8549.951CE pr ice $339.00 
7-Band, SO Channel l Smwlca Search l No- 
crystal scanner * AM Ahcraft and Public 
Servlca band*. 0 Prlorlty Chmnel l AC/DC 
Bands:32-50, 118-136AM, 144-174,421-512 MHz. 
The Bearcat 300 is the most advanced automatic 
scanning radio that has ever been offered to  the- 
public. The Bearcat 300 uses a bright green f l u e  
rescent digital display, so it's ideal for mobile 
applications. The Bearcaf 300 now has these added 
features: Service Search, Display Intensity Control, 
Hold Search and Resume Search keys, Separate 
Band keysto permit lock-inllock-out of any band for 
more efficient service search. 

NEW! Bearcap 350 

Bearcat@ 250 
List price $429.95/CE prlce $269.00 
6-Band, 50 Channel l C tmlloss l Souohas 
Stores l Reoalls l Dl %I olook l ACIDC 
Priority Channel l Deky l Count Feature 
Freouencv ranoe 32-50. 146-1 74. 420-512 MHz 
~he'Bear&t 256 performs any scanning function you 
could ~ossiblv want. With oush button ease vou can 
program up to 50 channels for automatic mon~toring. 
Push another button and search for new freauencies. 
There are no crystals to limit what you want 1.0 hear. A 
special search feature of the Bearcat 250 actually 
stores 64 freauencies and recalls them, one at a time. 
Overseas customers should order the Bearcat 250FB 
at $379.00 each. This model has 220 V AC112 V DC 
power supply and 66-86 MHz low band coverage. 

NEW! Bearcap 20/20 
List orice $449.95/CE ~ r l c e  $279.00 
7-~8nd, 40 ~ h a n k l  i Crystalless l k.rohes 
AM Alrcrafi and Publlo Sewloo bands l AWDC 
MorlfyCh.nne1 W m t  ChannolAooess l &by 
Frequency range 32-50. 118-136 AM, 144-1 74.420-512 MHz. 
The Bearcat 20120 automatic scanning radio 
replaces the Bearcat 220 and monitors40 frequen- 
cies from 7 bands, includingaircraft A two-position 
switch, located on the front panel, allows monitoring 
of 20 channels at a time. 

Bearcap 21 0XL 
List orice $349.95/CE ~ r l c e  5219.00 
6-Bind, 18 Channel i Cryshlless l AC/DC 
Frequency range: 32-50, 144-174, 421-512 MHz. 
The Bearcat210XLscannlno radio is thesecondoener- 
at& scanner that replacesthe popular~Bearcai210 
and 21 1. It has almost twlce the scanning capacity of 
the Bearcat 210 with 18 channels plus d ia l  scanning 
speeds and a bright green fluorescent display. Autw 
matic search finds new frequencies. Features scan 
delay, single antenna, patented track tuning and more! 

Bearcap 160 
List orice $299.95/CE Drlce 5164.00 - ..-. 
s-BJnd, 16 Channel l AC only l PrlorMy 
Dual &an Speeds l Dlrect Channd Acoese 
Frequency range: 32-50, 144-174, 440-512 MHz. 
Would you believe ... the Bearcat 160 is the least 
expensive Bearcat crystalless scanner. 

This scanner oresents a new dimension in 
scanning form and function. Look at the smooth 
keyboard. No buttons to punch No knobs to turn. 
Instead, finger-tip pads provide control of all scannlng 
operations, including On/Off, Volume and Squelch. Of 
course the Bearcat 160 Incorporates other advanced 
Bearcat featuressuch as Priority, Directchannel Access, 
Dual Scan Speeds, Lockout, Scan Delay and more. 

NEW! Bearcap 100 
The H n t  no-oryatslprogrammabh h.ndheldsomnner. 
Allow 60-120 days for delivery after receipt of 
order due to the high demand for this product. 
List price $449.951CE pr ice $299.00 
@-Ban4 id  Channel Llquld C~stWi @sp/ey 
&arch l L I ~ I ~  l nom l bokwt  l AWW 
Frequency range: 30-50, 136-174, 406-512 MHz 
The world's first no-crystal handheld scanner has 
com~ressed into a 3" x 7" x 1%" case more scanning 
power than 1s found in many base or mobile scanners 
The Bearcat 100 has a full 16 channels w~th frequency 
coverage that includes all public service bands (Low, 
High, UHF and "T' band@, the 2-Meter and 70 cm. 
Amateur bands, plus Military and Federal Government 
freauencies. It has chrome-olated kevs for functions 
thai are~user cont&d, such as loc<out, manual and 
autornatlc scan. Even search IS prov~ded, both manual 
and automatic. Wow ... what a scanner! 

The Searcat t 00 producesaudio power output of 300 
m~lilwatts, is track-tuned and has selectivity of better 
than 50 dB down and sens~tivity of 0.6 microvolts on 
VHF and 1.0 microvolts on UHF.~Powerconsumption is 
kept extremely low by using a liquidcrystal display and 
exclusive low power integrated circuits. 

Included in our IowCE price is a sturdy carrying case, 
earphone, battery charger1AC adapter, six AA ni-cad 
batteries and flexible antenna. For earliest delivery 
from CE, reserve your Bearcat 100 today. 

Bearcap 5 
List price S134.951CE price $94.00 
&Band, 8 Crystal Channels l Lookwt l AC only 
Frequency range: 33-50, 146-1 74, 450-508 MHz. 
The Bearcat 5 is avalue-oacked crvstal scanner built for 
the scannlng profess~onal - at a-pr~ce the f~rst-t~me 
buyer can afford lndlv~dual lockout swltches Order one 
cwstal certificate for each channel 

Bearcap FourSix Thinscan" 
List price $189.95/CE prlce $1 24.00 
Frequency range: 33-47, 152-164. 450-506 MHz. 
The incredible. Bearcat Four-Six Thin Scan" is like 
having an information center in your pocket. This four 
band, 6 channel cwstalcontrolled scanner has patented 
Track Tunlng on U~?F Scan Oelay and~hannel'~0ckout. 
M e a s ~ r e s 2 ~  x 6'14 x 1" Includes rubber ducky antenna. 
Order crystal certlf~catefor each channel. Made in Japan. 

TEST ANY SCANNER 
Test any scanner purchased from Cornrnunicatlons 
Electronics" for 31 days before you decide to keep it. If for 
any reason you are not cornpietely satisfied, return it in 
original conditlon with all parts in 31 days, for a Prompt 
refund (less shippinalhandlino charges and rebate credits). 

Low wst  6-channel, %band soannerl 
The Fanon Sllmllne 6-HLU glves you six channels of crystal 
controlled excitement Unigue Automatic Peak Tun~ng Clrcult 
adjusts the receiver front end for maximum sensitivity 
across the entire UHF band. lndlvidual channel lockout 
swltches Frequency range 30-50, 146-175 and 450-512 
MHz Slre 2% ~ 6 %  x I" Includes rubber ducky antenna 
Order crystal certlf~cates for each channel Made In Japan 

Fanon Slimline 6-HL 
List price $149.95/CE price 899.00 
bChennel prrformenoe mt  Cohmnnel ooatl 
Frequency range: 30-50, 146-1 75 MHz 
If you don't need the UHF band, get this model and save 
money. Same high performance and features as the model 
HLU without the UHF band. Order crystal certificates for 
each channel. Made in Japan. 

OTHER SCANNERS & ACCESSORI~S 
N.WI Regency.: 0610 Scanner . . . . . . . . . . . . . . . $319.00 
NEW1 Ragencp D3W Scanner.. . . . . . . . . . . . . . . .5219.00 
NEW1 Regency. Dl00 Scanner.. . . . . . . . . . . . . . . .5169.00 
NEW1 Regency. He04 Scanner.. . . . . . . . . . . . . . . ,5129.00 
Regency. M400 Scanner.. . . . . . . . . . . . . . . . . . . . . . .5259.00 
RegencyO M l W  Scanner.. . . . . . . . . . . . . . . . . . . . . . . $199.00 
Regency. R1040 Scanner. . . . . . . . . . . . . . . . . . . . . . .5149.00 
SCMA-6 Fanon MobileAdapter/BatteryCharger.. . .549.00 
CH&8 Fanon AC AdapterIBattery Charger.. . . . . . ,515.00 
CAFE Fanon carrying case with belt clip.. . . . . . . . ,515.00 
AUC-3 Fanonauto iighteradapter/BatteryCharger.. .515.00 
PSK-B Base Power SupplylBracket for SCMA-6 . . ,520.00 
SPSO Bearcat AC Adapter.. . . . . . . . . . . . . . . . . . . . . . . . . 59.00 
SP51 Bearcat Battery Charger.. . . . . . . . . . . . . . . . . . . . . 59.00 
SP58 Bearcat 4-6 Thinscan* carrying case.. . . . . . .512.00 
MA500 Regency carrying case for H604.. . . . . . . . . .515.00 
FEE Frequency Directory for Eastern U.S.A.. . . . . . 512.00 
F8.W Frequency Directory for Western U.S.A.. . . . .St 2.00 
FFD Federal Frequency Directory for U.S.A. . . . . . . .512.00 
TSG'TopSecrer Registryof U.S. Government Freq . . .510.00 
€3-4 1.2 V AAA Ni-Cad batteries (set of four). . . . . . . . . 59.00 
A-135cc Crystal certificate.. . . . . . . . . . . . . . . . . . . . . . . . .53.00 
Add 53.00 shipping for ailaccessories ordered at thesame time. 

INCREASED PERFORMANCE ANTENNAS 
If you want the utmost in performance from your 
scanner, it isessential thatyouuseanexternalantenna 
We have six base and mobile antennas specifically 
designed for receiving all bands. Order #A60 is a 
magnet mount mobile antenna Order #A61 is a gutter 
c l i ~  mobile antenna. Order #A62 is a trunk-Iio mobile 
anienna Order #A63 1s a )k Inch hole mourit Order 
#A64 lsa% lnchsnapln mount, and#A701sanall band 
base station antenna. All antennas are $35.00 and 
$3.00 for UPS shipping in thecontinental United States. 

BUY WITH CONFIDENCE 
TO get the kmteat dellvery lrom CEof any scanner, send 
or phone your order directly to our Scanner Distribution 
Center? Be sure to calculate your price using the CE prices 
in this ad. Michigan residents please add 4% sales tax. 
Written ourchase orders are acceoted from aooroved oov. 
ernmeni aoencles and moat weil rated flrnia at a 70% 
surcharge [or net 10 b~i i~ng All sales are sub,&t;oivatl~. 
b~l~ty, acceptance and verlf~catlon All sales on accessories 
are f~nal Prlces, terms and spec~f~cat~ons are subject to 
change wlthout notlce Out of stock Items will be ptaced on 
backorder automat~cally unless CE IS instructed dlfferentiy 
Most products that we sell have a manufacturefs warranty. 
Free copies of warranties on these products are available 
prior to purchase by writing to CE. International orders are 
invited with a 520.00 surcharge for special handling in 
addition to shipping charges. All shipments are F.O.B. Ann 
Arbor, Michigan. NoCOD's please. Non-certified and foreign 
checks require bank clearance. Minimum order $35.00. 

Mail orders to: Communlcatlons Electronics: 
Box 1002, Ann Arbor, Michigan 481 06  U.S.A. Add 
$7.00 per scanner or phone product for U.P.S. 
ground shipping and handling. or  $1 4.00 for faster 
U.P.S. air shipping to some locations. If you have a 
Visa or  Master Card, you may call anytime and 
place a credit card order. Order toll f ree in the 
U.S.A. Dial 800-521-4414. If you are outside the 
U.S. or in Michigan, dial 313-994-4444. Dealer 
inquir ies invited. Order without obligation today! 
Scanner Distribution Center" and CE logos are trade- 
marks of Communications Electronics." 
teearcat is afederally registered trademarkof Electra 
Company, a Divlsion of Masco Corporation of Indiana 
$Regency 1s afederally registered trademark of Regency 
Electronics Inc. 
Copyright 981 Communicetions Electronics" 

ELECTRONICS 
854 Phoenlx Box 1002 0 Ann Arbor. Mlchlgan 48108 US A 
C ~ l l T O L L ~ C R E E l ~ l ~ Z l - ~ 1 4 o r o u l a l d ~ U . S . A .  I31 31094.4444 

We're first 
with the best:" 
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table 2. Specifications o f  a modern VHFIUHF receiver (cont.). 

a-m (m = 0.5) r 10 dB 

fm (deviation 10 kHz) r 2 0 d B  

total noise figure 
(including af section) 9 dB typical 

oscillator phase noise 
(at 20 kHz from the carrier) 120 dB1Hz typical 

fm noise suppression 

(3-kHz deviation, 
fmod = 1 kHz. Vi, = 1 mV) 50 dB typical 

intercept point 2nd order 50 dBm typical 
3rd order 12 dBm typical 

image frequency rejection >WdB 

i-f rejection >90dB 

i-f bandwidth (3 dB) 2.3 kHz, 8 kHz, 15 kHz, 30 kHz, 100 kHz, 300 kHz, 2 
MHz 

demodulation a-m, fm, SSB 

squelch SIN ratio and adjustable carrier squelch circuits (both 
can be switched off) 

af filter 300 Hz to 3.3 kHz; can be switched out 

gain control AGC i-f control for Vi, <80 dB (pv) 
rfl i-f control for Vi, < 120 dB (cV) 

MGC i-f control 80 dB 
rf 40 dB; can be switch selected 

AFC digital tracking of signals of unstable frequency (can be 
switch off) 

indication 
level on moving-coil meter in dB (pV) 
frequency offset on moving-coil meter; sensitivity of offset meter match- 

ed to bandwidth 

panoramic display 
i-f panoramic display 

sweep width 200 kHz 
resolution 4.5 kHz 
amplitude display logarithmic approximately 80 dB 
screen area 4cm x 3cm 

rf panoramic display and 
broadband i-f display 
rf sweep width entire reception range (500 MHz, maximum) andlor a 

particular section of it; superposition of frequency 
marker for receiver tuning 

i-f sweep width 2 MHz maximum 
amplitude display linear or logarithmic 80 dB (10 dB1cm) 

internal testing facilities 
continual test monitoring of subassemblies; error signaled with code 

number 
loop test triggered by pressing a button; automatic testing of 

complete receive section including the af section and all 
LED displays 

outputs level, offset, af (600 ohms); a-m video, fm video, i-f 
(10.7 MHz, 2-MHz broadband, 50 ohms, 10 dB above 
input level, without. AFC) i-f (10.7 MHz, narrowband, 
with AFC, 50 ohms, 10 mV), inputs/outputs for 
panoramic adapter up, COR (Carrier Operated Relay): 
coupled with squelch; dropout time internally ad- 
justable 

inputs external control voltage, squelch response threshold 

remote control (via IEC bus 
or RS232C interface) all important functions, input and output 
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"a22 other gear gave us trouble.. . 
the TEN-TECs just kept working great." 

Trans Pacific DX Expedition 
used TEN-TEC OMNI-C transceivers. 

KINGMAN REEF, PALMYRA, TOKELAU - 
33,000 contacts without a miss. 

As George Carleton (AD@ ex KHSK) said in a letter to 
TEN-TEC ... "12,100 QSO's from Kingrnan, 8100 for 
me, 3100 in the first sitting with the rig on a continuous 
33 hours except for 2 minute gas breaks.. . all other gear 
gave us trouble due to salt spray - the TW-TECs just 
kept working great. 

"This is the most QSO's ever from Kingman and all 
were barefoot A few times generators ran out of gas dur- 
ing minstorms with rigs opemting on TX.. . no problem 
with voltage drop, and no damage. No tuners were 
used.. . only your rigs and (antennas). The wind blew 
continuously from 20 knots to 50-60 knots and we liter- 
ally had to open the tent to let the min out, salt water and 

- spmy everywhere, watches quit, keyers and linear (other 
bmnds) quit after the first QSO - arcing due to salt spmy, 
but the TEN-TECs never even got warm when the tent 
was around 100°E 

" . . . American gear is best." 

The TEN-TEC OMNI-Cs went on to serve on Palmyra 
and Tokelau with equally impressive results and we thank 
the group for their letters-we couldn't have said it better. 

See your TEN-TEC dealer 
for the great All-American 
transceiver - TEN-TEC OMNI-C. 

The spectacular performance of the TEN-TEC OMNI-C 
results from these fine features: 

9 hf bands Total solid state-from the pioneer Broadband- 
from the pioneer* 3-mode, 2-range offset tuning-receiver, transmit- 
ter or transceiver * Optimized receiver sensitivity * Greater dynamic 
range Optimized bandwidth-seven response curves-up to 16 
poles of filtering Notch filter Noise blanker "Hang" agc for 
smoother operation Full or semi break-in (QSK) WWV reception 
on 10  MHz band Digital readout Separate receive antenna input 

Automatically switched S/SWR meter 200 watts input all bands 
VDX and PTT Phone patch jacks Zero-beat switch Adjustable 

volume and pitch sidetone Adjustable threshold ALC Front panel 
band switch also controls linear or antenna Automatic sideband se- 
lection Super audio quality-less than 2% THD Impeccable sig- 
nal-exceeds FCC requirements High stability-less than 15 cycles 
change per degree F temp. change High articulation keying-set to 
3 msec. rise and decay time Compression loaded speaker Plug-in 
circuit boards Operates on 12-14 V dc mobile, 1151230 Vac with 
external supply Made in U.S.A. by pioneers in solid state amateur 
radio-TEN-TEC. 

TEN-TEC , INC. imr S E V I E R V I L L E ,  T E N N E S S E E  37862 
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transistor such as the CP643 operated at 20-30 mA - l 7------- will have about 50 ohms input impedance and will 

I 1 have no reactive components. This combination re- 

I sults in a total noise figure of 8 dB; and as the 

I double-balanced mixer has some insertion loss, the 
intermodulation distortion products are now deter- 

- I mined by mixer performance - not by the following 

= ( amplifier. 
.) = 8:= 2 2  d E8 In the case of the active mixer with the Plessey IC, 

1 4t-F 
I even if we remove the filter and allow no noise contri- 
I bution from the amplifier following the mixer, the 

noise figure is 10 dB, or 2 dB worse; and as the 
device has gain (zero dB gain is more than a 6-dB 

1 loss), we now must look at the intermodulation dis- 

26 tortion products generated in the amplifier, which ' 
was not necessary in the previous case. Altogether, 

I it becomes apparent that the passive double-bal- 
anced mixer, from a systems approach, is a better 

I 
L - ---- - 

fig. 4. Input rf section of the Rohde 8 Schwarz ESHP receiver. 

IMD. Let's consider the active Plessey mixer or the 
active FET mixer - using four FETs either in a quad 
package such as the U350 (apparently discontinued 
by Siliconix) or a dual-FET version and measure the 
intermodulation distortion as a function of frequency 
offset between the two carriers. We may be able to 
verify the intercept point between +20 and +30 
dBm over a narrow range, but as the filter bandwidth 
is reached, and the input impedance of the filter fol- 
lowing the active mixer changes, other changes also 
occur. 

Most elliptical filters become high-impedance de- 
vices (unless simple tuned circuits are used); and as 
the impedance rises at the output of the active mixer, 
so does the intermodulation distortion product. In ef- 
fect, we must sweep the mixer over the range of in- 
terest to make sure that intermodulation distortion 
does not occur or is at an acceptable level. 

The use of a passive mixer terminated by a ground- 
ed-gate field-effect transistor, or an amplifier using 
the "noiseless feedback" approach, ensures inter- 
modulation distortion products independent of fre- 
quency offset. The design of the Rohde & Schwarz 
ESH2 laboratory receiver combines these require- 
ments. Fig. 4 shows the input rf section of the ESH2, 
which offers this superior performance. 

FET mixers. The current trend is to use field-effect 
transistors in the passive mode, or as switching 
devices in the mixer. Fig. 5 shows a possible configu- 
ration. The FET acts as a fast switch. It has a much 
more defined square-law characteristic than any 
other device. The diode ring mixer generates its inter- 
modulation distortion when it is about to open or 
close and has a high-order, nonlinear transfer charac- 
teristic; the FET does not suffer from this occurrence. 
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fig. 6. P.#lw FET mixer for extremely high intercept 
point. 

Wflh suitable bias applied, the intercept point can be 
as high as + 40 dBm with little difficulty in reproduc- 
tion. This'technique is currently used by the Racal 
RA6790 receiver and by the AGC Telefunken El700 
receiver. 

The disadvantage of this circuit is cost, as the LO- 
drive level must be as high as 23 dBm, and the 
matching of the device is fairly critical. 

VMOS transistors have been used lately in mixers. 
It appears that these devices are slightly unstable. I 
had Doug DeMaw's mixer on loan and had some dif- 
ficulties with it. Unfortunately, the ARRL wanted it 
for other projects, and I couldn't finish my testing; 
but I understand that it was tested by an independent 
source and they confirmed the instability if the mixer 
is not terminated with a pure resistance. In addition, 
the VMOS device, being an enhancement field-effect 
transistor, is slightly more noisy than the junction 
field-effect transistor. We are now beginning to try 
new circuits, including a combination of power field- 
effect transistors, such as the U320 or the CP640, 
which should give promising results. 

In the second part of this article, we will look at 
feedback amplifiers, including the noiseless feedback 
circuit; i-f filters; i-f detectors; and frequency synthe- 
sizers including the fractional-N design. 
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understanding performance data 
of high-f requency receivers 

Check over these definitions 
before you buy a new receiver 

When reading manufacturer's data sheets or 
product reviews for receiving equipment, one en- 
counters terms such as dynamic range and inter- 
modulation distortion, covering essential features of 
high-frequency receivers but not generally known to 
Amateurs. Let's go through an example of high- 
frequency transceiver or receiver specifications and 
see what the terms really mean. 

sensitivity 
First we read that the "receiver sensitivity is 0.25 

pV at 10-dB SIN," where SIN stands for signal-to- 
noise ratio. This information tells us that we need a 
0.25-pV signal at the receiver antenna input to obtain 
an audio-output signal, S, of 10 times (10 dB) the 
audio-output power of the internally generated 
receiver noise, N. This value (0.25 pV) is typical for 
the sensitivity of a good receiver; much lower figures 
(higher sensitivity) are rare except in commercial 
grade equipment. 

noise floor 
The internally generated circuit noise in the 

receiver is usually represented as the rf input signal 
level that produces the same audio output power as 
the noise. This level is, for practical purposes, the 
minimum-discernible signal that can be detected in a 
receiver. This signal level is called the noise floor and 
is generally expressed in decibels below one milliwatt 
power, or - dBm. Since 0.25 fiV from a 50-ohm an- 
tenna into a receiver whose input is matched to 50 
ohms impedance equals - 119 dBm, the noise-floor 
level in the example case is about - 129 dBm, a com- 
mon value for a manufactured Amateur high-fre- 
quency receiver. Homebuilt equipment can some- 
times improve on this figure, and values below - 140 
dBm have been measured. 

receiver noise 
Receiver noise is a function of, among other 

things, receiver bandwidth. If we assume that the 
sensitivity of 0.25 pV was specified for a bandwidth 
(passband) of 2.5 kHz as used for SSB work, the 

By Jan K. Moller, KGFM, 3653 Texas Avenue, 
Simi Valley, California 93063 
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fig. 1. Performance characteristics for the receiver ex- 
ample discussed in the text. Shown are IMD dynamic 
range (93dB) and blocking dynamic range (113dBI. 

reduction of the bandwidth with a filter for CW to, 
say, 500 Hz, will improve the receiver's apparent sen- 
sitivity. The reason is that, by reducing the band- 
width five times, you reduce the amount of noise 
coming through the receiver and effectively lower 
the noise floor 7 dB. The new level, in our example 
- 136 dBm, makes it possible for you to receive a 
correspondingly weaker CW signal, about 0.1 pV, 
with the same 10-dB signal-to-noise ratio as the SSB 
signal first mentioned. Anyone who has operated 
such a narrow bandwidth receiver will remember 
how quiet it seems and how you can pick out really 
weak ones. 

IMD and desensitization 
The ability of a receiver to handle a wanted signal 

in the presence of strong adjacent signals is of 
greatest importance in today's crowded Amateur 
bands. 'Two phenomena are most significant, inter- 
modulation distortion, or IMD, and blocking, or 
desensitization of the receiver. IMD is caused by the 
mixing, because of imperfections in the receiver front 
end, of wanted with unwanted signals outside but 
near the receiver passband. The result is interfering 
signals in the passband; most dominantly they are 
the third-order mixing product of two unwanted sig- 
nals. (Example: two unwanted signals with frequen- 
cies fl and f2, mixing product fi = 2fI - f2; if 
fi = 14,060 kHz and f2 = 14,040 kHx, then fi = 
14,080 kHz. The same is true for fi = 2f2 
-f, = 14,020kHz.) 

IMD dynamic range 
Returning to the sample specs - they state that 

"third order IMD is better than -36 dBm." Accord- 
ing to definition, this says that, if the receiver is tuned 
to frequency fi, a resulting signal of this frequency 
will be audible 3 dB above the receiver's noise level 
when incoming signals fl and f2 are at the - 36 dBm 
level (about 50 dB over S9). Such a weakhsignal is 
just barely recognizable in the noise. This information 
permits the calculation of IMD dynamic range, the 

difference between the noise-floor level and the IMD 
measured level; here it is 93 dB for an SSB band- 
width. 

This number is one of the most important charac- 
teristics of a receiver in that it specifies the range of 
signals that can be handled with essentially no unde- 
sired spurious responses. Other effects, such as 
blocking and crossmodulation, occur mainly outside 
this range of signals, see fig. 1. A good receiver is 
expected to have an IMD dynamic range of at least 
80-85 dB, and slightly better for a CW bandwidth. 

The IMD effect is basically caused by the mixer, 
and one measure of receiver performance is obtained 
in the following manner. If the mixer i-f output of the 
desired signals, as well as the IMD product, are plot- 
ted against rf input, the two lines will intersect at a 
certain output level, fig. 2. Note that the two straight 
lines will have to be extrapolated to intersect, as this 
usually occurs at such high rf input levels that mixer 
gain compression (see below) takes place. The inter- 
section level of output is called the third-order or IMD 
intercept (point), and is expressed in dBm. This point 
defines essentially the intermodulation performance 
of the receiver front end for all signal levels and thus 
becomes a figure of merit. Typical IMD intercept 
values range between - 5 and 25 dBm - the higher 
numbers indicating better performance. 

gain compression and blocking 
Blocking, or desensitization, is the result of a vew 

3 r d  - 0 R O E R  
INTERCEPT P O I N T  

I Y  PRODUCTS 

R F  INPUT POWER (dBml 

fig, 2. Third-order intercept point is determined by ex- 
trapolating the desired product curve beyond the mixer 
compression point and intersecting it with the third- 
order IM-product curve. (From the ARRL Radio Arne- 
teur's Handbook, 1981 .) 
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fig. 3. Typical i-f response curves. Curve 1: Built-in 2.4- 
kHz filter. Curve 2: Added 500-Hz filter. Curve 3: Alter- 
nate 250-Hz filter. - 

strong signal outside the receiver's i-f passband 
causing loss of gain; that is, gain compression. The 
blocking signal level is defined as the rf input voltage 
20 kHz off frequency that causes the audio output of 
a weak desired signal (S5 or so) to drop by 1 dB. Typ- 
ical signal levels are 20-25 dB above the third-order 
IMD level but this quantity is rarely stated in receiver 
specifications. Sometimes the expression "blocking 
dynamic range" is used. This is the difference be- 
tween the noise floor level and blocking signal level. 
In the example case, this value typically would be 
113-1 18 dB (related bandwidth should be stated). 

cross modulation 
Cross modulation occurs when the modulation of 

an adjacent strong signal appears on a desired strong 
signal in the millivolt range. The effect is rarely meas- 
ured for Amateur receivers, where the interest is cen- 
tered on small-signal performance. Also, IMD prod- 
ucts would probably have been encountered in the 
receiver during such operating conditions. Many 
modern receivers contain a switchable front-end 
attenuator to minimize the unwanted effects of 
strong-signal reception ." 

SSB selectivity 
The sample receiver specs state that the receiver 

SSB selectivity is "2.4 kHz at - 6 dB and 3.6 kHz at 
-60 dB." These numbers show a) the width of the 
receiver passband at 6 dB below the peak of the i-f 
curve (2.4 kHz) and 60 dB down from the peak (3.6 
kHz) and b) the depth and the shape or form factor of 
the gate through which your desired signals can 
pass, fig. 3. The shape factor is defined as the ratio 
between the receiver bandwidth at - 60 dB and - 6 

*Try reducing the rf gain. Most receivers have an rf gain control. Editor 

dB; in this case it is 1.5. 
Receiver selectivity is largely established in the i-f 

circuits and, depending upon the characteristics of 
the i-f filters and signal leakage, the passband curve 
can be quite narrow and have steep sides down to 80 
or 90 dB below the peak. A steep curve with sides 
going as low as possible before flattening out is desir- . 
able in that adjacent i-f signals are better suppressed, 
causing less interference and background hash. A re- 
ceiver with a square-shaped passband curve down to 
-90 dB will appear much quieter than one that be- 
gins to flatten out at - 60 dB. 

CW selectivity 
For CW operation, most high-quality receivers 

offer a number of narrow passband options, which 
are achieved by installing additional i-f filters. One of 
the example receiver options provides a selectivity of 
500 Hz at - 6  dB and 820 Hz at -60 dB. These 
values are average narrowband figures, and an exper- 
ienced CW operator may even choose a higher selec- 
tivity such as 250 Hz at - 6 dB and 500 Hz at - 60 
dB. Similar options exist for SSB operation by i-f filter 
replacement, but the bandwidth is rarely reduced 
below 1.8 kHz at - 6  dB because of loss of voice 
quality. Instead, efforts are made to make the i-f 
passband steeper and improve out-of-band i-f signal 
suppression with more complex filters, possibly 
cascading several units. 

image suppression 
Because most Amateur communications receivers 

are superhets, two specifications relate directly to 
their conversion design. In the mixer, the undesired 
sum (or difference) of incoming-signal and local- 
oscillator frequencies, the image signal, is suppressed 
by the combined action of a high first i-f, the tuned 
circuits preceding the mixer, and good shielding. The 
sample specs state, "Image ratio better than 60 dB," 
which is entirely sufficient for Amateur use, in which 
most antennas are tuned to the operating frequency 
or a harmonic thereof. 

i-f rejection 
The receiver i-f is also susceptible to false signal 

pickup. The i-f circuit shielding and the tuned circuits 
before the mixer (tuned to the desired signal frequen- 
cy) prevent outside signals at the intermediate fre- 
quency from entering the receiver. According to the 
sample specs, "i-f rejection better than 80 dB," a 
very satisfactory value, as the i-f is not a harmonic of, 
nor does it fall on, any Amateur band. 

frequency stability 
One essential quality is frequency stability. Modern 

solid-state oscillators have largely overcome stability 
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problems in Amateur equipment. The example re- 
ceiver specifies frequency stability as, "Within 100 
Hz during any 30-minute period after 1 hour of warm- 
up." This magnitude of drift would, at most, appear 
as a very, very slow change of tone pitch, barely no- 
ticeable on CW, and would be entirely satisfactory. 

summing up 
Of all these performance characteristics, which are 

the most important? Well, I live near Los Angeles, 
where a lot of strong local signals seem to fill every 
DX band. 

After I determined that the transceivers I was inter- 
ested in comparing had the desired bands, digital fre- 
quency readout, and other general features, the first 
special consideration I looked for became the receiv- 
er's blocking characteristics and IMD dynamic range. 
Fortunately, this matter has recently been given a 
great deal of attention by two competing manufac- 
turers of high-frequency transceivers, as well as the 
ARRL product review team. Consequently, the data 
were readily available in QST and from the manufac- 
turers and their data sheets. 

My second special consideration was receiver se- 
lectivity. A basic SSB passband curve with a shape 
factor of 1.5 or less and straight sides down to - 90 
dB or lower would be most desirable. Additionally, a 
front-panel, switchable, narrowband CW filter with 
narrow bandwidth is a must. Should the receiver also 
have variable i-f bandwidth control, so much the bet- 
ter. The third special consideration is mechanical 
rigidity and front-panel layout. 

I gave items such as sensitivity, image and i-f rejec- 
tion secondary consideration, mostly because, in to- 
day's competitive market, solid-state circuits have al- 
most universally forced to the fore good designs. The 
better high-frequency transceivers all seem to have 
more than enough sensitivity and, instead, become 
limited by atmospheric and manrnade noise when in 
actual use. 
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SANTEC ST-7T 

UHF & VHF BASE STATIONS 
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ham radlb 
One o f  t h e  n i ces t  aspects  of 
wri t ing for ham radio is the in- 
teresting mail I receive. There's 
always something new in antennas, 
and this column is partially devoted to 
unusual antenna designs sent to me 
by other Amateurs. Let's start with 
an interesting 2-meter antenna from 
"down under." 

the SLY beam 
The SLY (Suspended Long Yagi) 

beam for 2 meters was developed by 
VK4ALE (now a Silent Key) and 
described in  a recent issue of 
Amateur Radio, the excellent journal 
of the Wireless Institute of Australia. 
Briefly, the SLY beam is an inexpen- 
sive, portable Yagi antenna for Field 
Day operation. A plan view of the 
SLY antenna is shown in fig. 1. The 
supporting structure is made of two 
spreaders between which lengths of 
Dacron line are strung. (Nylon line 

should not be used because i t  
stretches and causes the antenna 
to sag. It is also expensive.) 

The Yagi elements are spaced 
along the two lines as shown and are 
held in position by small elastic rings 
cut from neoprene tubing (or similar 
dielectric material). The elements can 
be slipped into position and adjusted, 
as the rings provide a positive grip to 
the line yet permit easy movement of 
the element if required. 

The two  lines are attached to  
wooden spreaders, which are sus- 
pended in position with rope halters. 
The beam is pulled up into position 
between two fixed points and the 
halter ropes tied off. 

Number of elements and feed sys- 
tem? Well, VK4ALE used 20, 25, and 
30 elements at various times and even 
tried 32 elements-the overall length 
of the Yagi being about 75 feet (23 
meters). Measurements on the 32- 

element job indicated a power gain of 
about 21 dB over a dipole, and the 
measured beam pattern at a distance 
of 200 miles was 35 miles wide (322 
and 56 meters respectively). Not bad 
performance for an inexpensive, por- 
table antenna. 

One-eighth-inch (3-mm) aluminum 
tubing is suggested for the elements, 
or aluminum clothesline wire can be 
used. Element lengths and spacings 
used by VK4ALE are given in fig. 1, 
or Yagi dimensions provided in the 
various  publication^'^^ can be used. 
Any of the common feed systems are 
applicable. 

VK4ALE suggests that the com- 
pleted beam be rolled up on a 
lightweight drum or cylinder for ease 
of transport, otherwise problems may 
be encountered in unravelling ttie 
assembly. 

help for the beginner? 
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Instant Fingertip Tuning-No More Knobs! 
6 Memories for Any Mode (AM,SSBICW, & FM) 
Dual PLL Frequency Synthesized-No Drift! 

A WHOLE NEW BREED OF RADIO IS HERE NOW! No other 
short wave receiver combines so many advanced features for 
both operating convenience and high performance as does the 
new Sony ICF.2001. Once you have operated this excit~ng new 
radio, you'll be spoiled forever! Direct access tuning eliminates 
conventional tunlng knobs and dials with a convenient digital 
keyboard and Liquid Crystal Dlsplay (LCD) for accurate frequen- 
cy readout to within 1 KHz. Instant fingertip tuning. up to 8 
memory presets, and continuous scanning features make the 
ICF-2001 the ultimate in convenience. 

Compare the following features against any receiver currently 
available and you will have to agree that the Sony ICF 2001 is the 
best value in shortwave receivers today: 

DUAL PLL SYNTHESIZER CIRCUITRY covers entire 150 KHz to 
29.999 MHz band. PLL, circuit has 100 KHz step while PLL2 
handles 1 KHz step, both of which are controlled by separate 
quartz crystal oscillators for precise, no.drift tuning. DUAL CON- 
VERSION SUPERHETERODYNE circuitry assures superlor AM 
reception and high image rejection characteristics. The 10.7 MHz 
IF of the FM band is utilized as the 2nd IF of the AM band. A new 
type of crystal fllter made especially for this purpose realizes 
clearer reception than commonly used ceramic filters. ALL FET 
FRONT END for high sensitivity and interference rejection. Inter- 
modulation, cross modulation, and spurious interference are ef- 
fectively rejected. FET RF AMP contributes to superior image re- 
jection, high sensitlvity, and good signal to noise ratio. Both 
strong and weak stations are received with minimal distortion. 

EXTENDED SPECTRUM CONTINUOUS TUNING 

A Enter Button F SSBICW Compensator 
B Signal Strength G Execute Bar - - 

Indicator H Manual Tuning Buttons 
C Liquid Crystal Display 
D Memory Preset Buttons I Scan 

E Antenna Adjustment J HighlLow Limit Buttons I Dial . I 
OPERATIONAL FEATURES 

INSTANT FINGERTIP TUNING w ~ t h  the calculator-type key board 
enables the operator to have ~nstant access to any frequency in 
the LW. MW, SW, and FM bands. And the LCD digital frequency 
display confirms the exact, drift.free signal being received. 
AUTOMATIC SCANNING of the above bands. Continuous 
scanning of any desired portion of the band IS achieved by 
setting the "L," and "L2" keys to define the range to be scanned. 
The scanner can stop automatically on strong signals, or it can 
be done manually. MANUAL SEARCH is similar to the manual 
scan mode and is useful for quick signal searching. The "UP" 
and "DOWN" keys let the tuner search for you. The "FAST" key 
increases the search rate for faster signal detection. MEMORY 
PRESETS. SIX memory keys hold desired stations for instant 
one-key tuning in any mode (AM. SSBICW, and FM), and also, the 
"L," and "L2" keys can give you two more memory slots when 
not used for scanning. OTHER FEATURES: Local, normal. DX 
sensitlvity selector for AM; SSBICW compensator; 90 min. sleep 
timer: AM Ant. Adjust. 

SPECIFICATIONS 
CIRCUIT SYSTEM: Fm Superheterodyne; AM Dual conversion 
superheterodyne. SIGNAL CIRCUITRY: 4 IC's. 11 FET's. 23 
Transistors. 16 Diodes. AUXILIARY CIRCUITRY: 5 1C's. 1 LSI. 5 
LED'S, 25 Transistors. 9 Diodes. FREQUENCY RANGE: FM 
76-108 MHz; AM 150-29,999 KHz, INTERMEDIATE FREQUENCY: 
FM 10.7 MHz.; AM 1st 66.35 MHz.. 2nd 10 7 MHz. ANTENNAS: FM 
telescopic, ext. ant. terminal; AM telescopic, bu~lt- in ferrlte bar, 
ext. ant. terminal. POWER: 4.5 VDCll2O VAC DIMENSIONS: 12% 
NV) X 2% (H) X 6% (D). WEIGHT: 3 Ib. 15 OZ. (1.8 kg) 

PHONE 
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Alas, life grows more complex, 
even against our best intentions. 
VK5EK brings our attention to that 
particular folly in his letter t o  the 
editor published in a recent issue of 
Amateur Radio. Al speaks about a 
low-power, solid-state transmitter 
design, similar to the one shown in 
chapter 6 of ARRL Handbook. 

Al says, "If we are trying to over- 
come the 'black box' syndrome by in- 
ducing people to build their own 
equipment, then we will maximize 
our chances of success by presenting 
simple, cheap projects. 

"Good applied engineering is con- 
cerned primarily wi th securing a 
stipulated design objective in the 
simplest and cheapest manner. 

"Your 5-watt CW transmitter fails 
dismally in this regard, and is a stun- 
ning example of solid-state tech- 
nology gone berserk. 

"I present an alternative circuit 
which will do the same job (fig. 2). 
Your circuit has about 100 com- 
ponents. mine has fewer than 25. 
Most of your components would be 
purchased new; most of mine can be 
salvaged from an old black and white 
TV set (save the crystal and plate- 
tuning capacitor). I could build mine 
from scratch and have it working in 
one hour if I set my mind to it, or I 
would take two or three hours if I 
wanted a pretty appearance. Yours 
could hardly be built in less than four 

or five nights. You price yours at $50 
(including crystal). I price mine at nil 
cost (excluding crystal and assuming 
a modest junk box). 

"Your rig has a VXO and the capa- 
bility for battery operation, which 
mine does not; but mine will readily 
work into any standing-wave ratio. 

"Solid-state technology affords 
commercial manufacturers cheap, 
large-scale production and it is ideally 
suited to logic and nonlinear applica- 
tions. But for transmitters, trans- 
verters, receivers and converters of 
practical simplicity, valves (tubes) re- 
main incomparably superior for one- 
of-a-kind, home-built projects." 

yesterday's technology 
An interesting viewpoint indeed! 
It is certainly true that tubes and 

old-time components, including de- 
funct television receivers, are readily 
available at flea markets. In fact, QST 
magazine has run several articles in 
the past on using TV components 
salvaged from old, defunct receivers 
to build ham gear. And it is also true 
that some circuits can be built more 
inexpensively and quickly using tubes. 

However, VK5EK misses one im- 
portant fact of life that cannot be 
denied, and that is that the great ma- 
jority of today's Amateurs have been 
brought up in a solid-state world and 
vacuum-tube technology is alien to 
them. It may seem simple to old 

timers, but tube technology can be 
puzzling and obscure to many of to- 
day's younger Amateurs. Vacuum- 
tube technology is no longer taught 
in colleges, and information on tubes 
is rapidly disappearing from Amateur 
magazines and handbooks. So while 
VK5EK has a valid point in extolling 
vacuum-tube simplicity, he is talking 
to an audience that, sadly, is deaf to 
his plea. 

While I am on the soap-box, I 
might as well discuss another b6te 
noire of Amateur Radio: amplitude 
modulation. A-m, or "ancient modu- 
lation" as it is derisively called by 
some, has largely disappeared from 
the Amateur bands. That allows a 
great improvement in spectrum con- 
servation, and the loss of heterodyne 
interference between phone carriers 
is a tremendous step forward in im- 
proved communications ability. 

But an unwanted effect of side- 
band use is that amplitude-modu- 
l a t i on  techn iques  are la rge ly  
unknown by today's Amateurs. How 
many recently licensed Amateurs 
have knowledge of a class-B plate 
modulation system? Or the more 
recently developed pulse-duration 
modulation technique? Or the various 
high-efficiency amplitude-modulation 
systems including grid modulation? 
Or the famous Doherty-modulated 
amplifier? 

Like i t  or not, a large percentage of 
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fig. 1. The SLY (Suspended Long Yagi) array of VK4ALE has been built with as many as 32 elements. This compact, flexi- 
ble 2-meter beam is suspended from two Dacron* lines run between wooden spreaders. Directivity is to the right. All 
elements are held in position along the lines by rings cut from flexible Neoprene tubing. VK4ALE's dimensions are 
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*Any non-stretch line may be used. Editor 

36 November 1981 



6 0 x 8  6 R Y 6  
6GW8 6GVB 

- - -  
OUT LAMP 
AFTER TUNE UP 

4 7 1  

0 01 

I 5 1  

RFC 

I51 

3 0 0 v 1  

l 2 o v  

- 

fig. 2. VK5EK's tongue-in-cheek reply to the modern QRP solid-state transmitter. 
Why use six expensive transistors and about 100 components when one tube and 
two diodes, plus a handful of flea-market components will do the job? Old-timers 
will certainly remember low-power transmitters of this general type. (Drawing 
adapted from Amateur Radio magazine, a publication of the Wireless Institute of 
Australia.) 

communication in today's world is 
carried on by amplitude modulation. 
You don't believe me? Then just tune 
across the broadcast band or the 
many shortwave broadcast bands. All 
of these signals are amplitude 
modulated. 

Banning amplitude-modulated 
signals from the Amateur bands 
might be a movement toward spec- 
trum conservation, but it would fur- 
ther restrict the Amateur's knowl- 
edge in an important technology that 
forms a large portion of today's com- 
munication world. Plenty of space ex- 
ists on 160, 10, and 6 meters for am- 
plitude-modulation equipment, and it 
would be unwise to ban this basic 
form of intelligence transmission 
from the world of Amateur Radio. 

a 5-band sloper antenna 
Here's an antenna that works well 

on all bands. It was shown in The 
Canadian Amateur magazine3 and 
designed by VEJCPU (fig. 3) .  
Basically, it is one-half of a regular 
trap dipole antenna. A metal tower is 
used as a ground counterpoise. Only 
one trap is required, so a trap kit can 
be split with a friend who also wants 
to build this simple antenna. The 
antenna is fed with a coaxial line, the 
shield of which is grounded to the 
tower and the inner conductor is at- 
tached to the sloper wire. 

VE3CPU points out that the anten- 
na is quite directive on the higher- 
frequency bands, and swinging the 
bottom of the antenna about 90 
degrees makes a big difference in 

signal strength at a distant location. 
He estimates the power gain over a 
dipole to be about 2.5 to 3.0 dB on 
20, 15, or 10 meters. 

As with all slopers and multi-band 
antennas, adjustment of the length of 
the tip section may be required to 
resonate the antenna at the design 
frequency on 80 meters. 

radio-frequency 
interference (RFI) 

RFI! It's hell if you have it. It can 
ruin your enjoyment of Amateur 
Radio by interfering with television 
and radio reception, disrupting com- 
munication circuits, causing false 
beats in electronic heart pacers, and 
by causing all other manner of equip- 
ment malfunction. Radio Amateurs 
are at once the cause and victim of 
RFI, as are CBers and all other users 
of electronic equipment. 

Look at these numbers. In the 
United States in 1980 there were 
more than: 

8,200 broadcast and fm stations 
970 television stations 
15,000,000 CB transmitters 
360,000 Amateur Radio stations 
210,000 aviation transmitters 
7,800 radar transmitters 
300,000 industrial radio transmitters 
115,000 police and fire department 

radio transmitters 
36,000,000 two-way portable radio 

transceivers plus millions of micro- 
wave ovens, X-ray machines, electric 
motors, light flashers and dimmers, 
welding machines, neon signs, dia- 
thermy machines, plastic formers, in- 
dustrial welders, and so on. 

And that's not all. Radio and tele- 
vision receivers themselves can cause 
objectionable RFI! The problem is that 
all radio receivers, transmitters, and 
pieces of electronic equipment are 
potential sources and victims of RFI. 
Anything run by electricity can cause 
RFI. 

No wonder that electronic bedlam 
surrounds us, and it is a wonder that 
anybody can hear anything on the 
radio or see anything on television 
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considering the vast number of 
interference-generating devices in 
our environment. 

the sources of RFI 
and the victim 

Remember, all cases of RFI involve 
two things: the source of the in- 
terference and the victim of the in- 
terference. For a complete cure of 
RFI, the interference must be sup- 
pressed at the source and the victim 
(the receiver, stereo equipment, or 
whatever) must be protected, or 
otherwise modified in such a way as 
to reject the interference. This is a 
large order, and little is being done to 
solve the growing problem. Informa- 
tion about RFI and its cures is hard to 
come by, RFI sources are obscure, 
and a lot of misinformation com- 
pounds an otherwise complex prob- 
lem. 

the RFI investigator 
In recent years a whole new in- 

dustry has grown up, largely un- 
known to most Radio Amateurs: the 
investigation and suppression of RFI. 
Electromagnetic compatibility studies 

and control standards have been 
created, largely by the military, to 
safeguard their communications cir- 
cuits. Courses are available on elec- 
tromagnetic compatibility and a new 
career opportunity - that of RFI in- 
vestigator - has opened up for 
select, knowledgeable individuals. 
The job of the investigator is to in- 
vestigate RFI complaints, track the in- 
terference to its source and resolve 
the problem. Only a handful of RFI in- 
vestigators are at work in the United 
States today. 

One of the pioneers in this field 
is a Radio Amateur, Bill Nelson, 
WAGFQG, who is well known nation- 
wide for his extensive work in RFI in- 
vestigation, encompassing over two 
decades of experience. During his 
long career, WAGFQG has tracked 
down countless sources of RFI and 
has lectured to Amateur and CB 
clubs and conventions on the causes 
and cures of RFI. Bill is now a consul- 
tant to power utilities on RFI prob- 
lems, including RFI suppression and 
training of RFI investigators. 

Just recently Bill completed an all- 
inclusive handbook on RFI, which 

MAXIMUM 
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fig. 3. The 5-band sloper antenna of VE3CPU as described in reference 3. The an- 
tenna is used on bands between 10 and 80 meters. It is one-half of a regular trap di- 
pole using a metal tower as a ground counterpoise. One trap dipole kit makes two 
antennas, so you can split a kit with a friend who also wants this antenna. Braid of 
coax is grounded to top and bottom of tower, and center conductor connects to 
the sloper wire. 

covers the subject in detail." It is an 
indispensable reference for all Radio 
Amateurs, CBers, and the everyday 
citizen troubled by RFI. 

I've personally known WAGFQG 
for many years and have been greatly 
interested in his career in this unique 
work. And I have helped him arrange 
his handbook and get it published. 
It's now ready - over 240 pages of 
valuable information dealing with all 
facts of RFI. 

An advance copy of the Interfer- 
ence Handbook was sent to Barry 
Goldwater, K7UGA, (U.S. Senator 
from Arizona and Chairman, Senate 
Communications Subcommittee). 
After reading the book, Barry said, 
"This informative handbook covers 
the entire field of RFI from A to 2. It 
will be a tremendous help to me and 
my staff as we work on communica- 
tions legislation in Congress. Thanks 
for your help in this matter." 

Another accolade for the new In- 
terference Handbook came f rom 
David Fogarty, Senior Vice President 
of Southern California Edison Com- 
pany. He said, "Written by a power- 
company investigator with 33 years 
of experience, this book is a reliable 
guide to the causes and cures of 
power line interference . . . contains 
absorbing case histories." 

So there you are. Perhaps this new 
handbook will help you with your RFI 
problems. As I said before, RFI is hell 
if you have it. And if you don't have it 
today, chances are you will have it 
tomorrow! 

'Interference Handbook, by William R Nelson, 
WAGFQG; Editor William I. Orr, WGSAI; 247 pages; 
$8.95 plus $1.00 shipping - available from Ham 
Radio's Bookstore, Greenville, New Hampshire 
03048. 
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add-on selectivity 
for 

communications receivers 

A new audio filter design 
featuring sharper cutoff for sss 

and better skirt selectivity 
for CW 

The message of th is  article is that really effective 
audio filtering can work wonders to improve the per- 
formance of today's high-frequency receivers. First, 
however, we must consider just what the problems 
are that have to be solved. 

A fact of life in high-frequency communications 
today, especially on the Amateur bands, is conges- 
tion. The problem is probably most acute for Ama- 
teur SSB transmissions. For a number of reasons, 
ranging from changing propagation conditions to 
sheer congestion, it's rare for an SSB station to have 
an undisturbed channel for long. 

SSB interference 
Normally, one SSB signal overlaps to a grearer or 

lesser extent with others. The overlap can vary all the 
way from two stations being on identical frequencies 
to a medium overlap, where the off-rune interfering 

station causes characteristic high-pitched "monkey 
chatter." This can be either in the background or the 
foreground, depending on the relative strengths of 
the desired and undesired signals. Off-tune interfer- 
ence on the other side of the passband similarly 
causes a low-pitched version of monkey chatter. 
Other interference frequently encountered during 
SSB operation includes overlap with out-of-band 
intermodulation products (splatter) from over-driven 
and hence nonlinear SSB power amplifiers, single 
heterodyne whistles, CW and RTTY transmission, 
and broadcast stations operating in Amateur bands 
(particularly on the 40-meter band). Other kinds of 
strange noises come and go, ranging from the notor- 
ious Russian woodpecker to common interference 
from local electrical equipment. 

CW interference 
The effect of congestion on CW Morse code trans- 

missions is similar in the sense that all the same inter- 
ference sources are common. A difference is that 
CW transmissions don't actually overlap each other 
to any noticeable extent (sending speeds are low 
enough that sideband spread is very slight). On the 

- 
By Dr. D. A. Tong, G4GMQ, Datong Electron- 
ics Limited, Spence Mills, Mill Lane, Bramley, 
Leeds LS13 3HE, England 
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fig. 1. Solid curve shows frequency band (A to C) oc- 
cupied by desired signal. The dashed curve represents 
the band occupied by a partially overlapping interfering 
signal. For optimum separation of the two signals, the 
receiver should accept only signals between A and B, 
and the cutoff at frequency B must be as sharp as pos- 
sible. Point A '  is the distance that the lower cutoff, A, 
would move in so-called passband tuning (see text). 

other hand, congestion causes the separate CW 
transmissions to be very close together and spacings 
of 200 Hz and less are not uncommon. 

Users of other less-common transmission modes, 
such as radioteletype (RTTY) and slow-scan televi- 
sion (SSTV), are also affected by the same interfer- 
ence sources and are possibly even more vulnerable 
since the raw data is not prefiltered by the human 
brain before its message content is processed. 

Another important source of interference is pulse 
noise, typically from car ignition systems, but this 
will not be considered further here since noise-blank- 
ing systems handle this kind of interference very 
effectively. 

From the discussion above we can distinguish the 
following separate interference situations: 

1. Broadband interference affecting a broadband 
transmission. 

2. Narrowband interference affecting a broadband 
transmission. 

3. Broadband interference affecting a narrowband 
transmission. 

4. Narrowband interference affecting a narrowband 
transmission. 

Each of these four cases requires different coun- 
termeasures if the receiver is to give the best possible 
separation of desired from undesired signals. Let's 
now consider these requirements in turn. 

case 1 - broadband signals, 
broadband interference 

This situation presents the most difficult problem 
and is typified by an SSB speech signal with other 
off-tune SSB signals superimposed. The situation 

can be represented as in fig. 1, in which the solid 
curve shows the typical frequency band occupied by 
the wanted signal, while the dashed line shows that 
of an interfering signal. Clearly, the amount of inter- 
ference experienced will depend on the receiver 
bandwidth. The distance from A to C represents the 
normal receiver bandwidth (typically 2.1 kHz). If the 
bandwidth were reduced to AB, then all the interfer- 
ence would be eliminated with only slight effect on 
the desired signal. 

To obtain maximum benefit from a bandwidth 
reduction under these conditions, it's essential that 
the cutoff at the edge of the passband be very sharp. 
A slow cutoff would give a greater reduction in the 
wanted signal for a given reduction in the interfering 
signal. A cutoff at least as sharp as that of a multi- 
pole crystal filter is desirable. 

An alternative to merely shifting the upper cutoff 
frequency of the filter passband (that is, C to B as 
above) is to shift the whole filter passband. This is 
the so-called i-f shift, or passband tuning technique. 
Then, if the upper cutoff point moves from C to B, 
the lower cutoff would move an identical distance 
(that is, A to A'  in fig. 1). This will remove the inter- 
fering signal; but it will also allow signals on the other 
side of the desired signal to enter the passband. 
Since the desired signal will normally have interfer- 
ence on both sides, i-f shift is only a partial solution. 

We conclude, therefore, that for receiving broad- 
band signals in the presence of broadband noise we 
need : 

1. Independently adjustable upper and lower cutoff 
frequencies. 

2. Very steep sides to the overall response curve - at 
least as steep as those in SSB-type crystal filters and 
preferably steeper. 

case 2 - broadband signals, 
narrowband interference 

Here the typical example is SSB reception in the 
presence of a loud whistle. If the frequency of the 
whistle is near the edge of the desired audio frequen- 
cy response, a filter of the type discussed in the pre- 
vious section can be used. However, if the whistle is 
near the middle of the audio band, decreasing the 
upper cutoff frequency (or increasing the lower one) 
will remove the whistle - but will also eliminate too 
much of the desired signal. 

A better solution here is to use a notch filter. This 
is a filter that passes all frequencies except a narrow 
range centered on the notch frequency. By moving 
thenotch until it coincideswith the undesired whistle, 
the latter can be removed without significantly 
affecting the desired signal. 
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The conclusion is, therefore, that we need a nar- 
row-bandwidth notch filter whose center frequency 
can be tuned over the full receiver bandwidth. A self- 
tuning notch filter designed especially for this pur- 
pose, the Datong Model FL1, has been described 
(reference 1 1. 

case 3 - narrowband signal, 
broadband interference 

The narrower the desired signal, the easier it is to 
filter it from broadband interference. Consider, for 
example, two transmissions with equal peak power. 
One is a CW signal; the other a SSB speech signal. 
The energy in the latter is, on average, spread over a 
bandwidth of typically 2.4 kHz (the so-called speech 
bandwidth), while that in the former is concentrated 
on  one frequency (assuming normal sending 
speeds). If the CW signal is passed through a filter of 
200-Hz bandwidth, all of the CW signal will pass 
through, but only 200/2400, or one twelfth, of the 
SSB signal will emerge. 

Now, if the bandwidth is then narrowed to only 50 
Hz, the ratio becomes 1:48. The point is that, provid- 
ed the bandwidth reduction does not encroach on 
the frequency components in the desired signal, a 
continuous improvement in signal-to-noise ratio will 
result as the bandwidth is reduced. 

In the case of CW signals, the minimum usable 
bandwidth depends on the sending speed. Reducing 
the bandwidth increases the rise and fall times of the 
dots and dashes. When these rise and fall times 
become comparable to the duration of a dot, the 
dots merge into each other and the signal becomes a 
blur. At typical sending speeds this blurring effect 
does not cause problems until the bandwidth is 
below 50 Hz, so that, compared with a receiver using 
a SSB-width filter (say, 2.4 kHz), an improvement 
approaching 50 to 1 is practicable through bandwidth 
reduction. This is why a good CW filter can easily 
retrieve a CW signal that's almost buried in a SSB 
signal when listening using only the SSB filter. 

case 4 - narrowband signal, 
narrowband interference 

The most common example of this condition is 
two closely spaced CW signals. Any of the filtering 
methods described so far are suitable in principle. For 
example, a wide passband could be used but posi- 
tioned to just cut off the undesired signal; or a notch 
filter could be used to remove it. However, condi- 
tions seldom remain constant for more than a few 
seconds, and one interfering signal can soon be joined 
by many others. Because of this problem, it's con- 
venient to use a narrowband filter centered on the 
signal of interest. Some operators prefer to use a 

passband with a pointed top, while others may prefer 
a more rectangular shape. The latter can be useful in 
net operations where not every station is exactly on 
the correct frequency. 

Also subject to personal preference is the question 
of skirt selectivity. Some operators prefer to hear on- 
ly the signal of interest (that is, single-signal recep- 
tion); others prefer to have some indication of what 
is present on adjacent frequencies. 

Before summarizing the requirements for a CW fil- 
ter, we must consider the question of how the filter is 
controlled. For SSB reception, separate adjustment 
of the upper and lower cutoff frequency is desirable. 
For CW reception, this is not ideal. It's much better if 
the center frequency of the passband and the pass- 
band width can be separately and smoothly varied 
and in such a way that the two controls do not inter- 
act. Thus one should be able to select a particular 
bandwidth and move this constant-width window to 
any point in the overall receiver passband. Because 
of the very wide range of conditions that are likely to 
beencountered, CW filters having continuous adjust- 
ment are far more effective and pleasant to use than 
those with a limited number of switched settings. 

In summary, for CW reception the following fea- 
tures are desirable: 

1. The receiver bandwidth should be continuously 
and independently adjustable in width and center fre- 
quency. 

2. The filter pass-band shape should be selectable 
between flat and peaked. 

selectivity at i-f or af? 
Conventionally, most of the selectivity in a receiver 

is concentrated at the intermediate frequency (i-f). 
This is a matter of practical convenience. It's easier 
to make an effective high-frequency filter if its fre- 
quency is fixed, and this is why the superheterodyne 
receiver rapidly superseded the tuned-radio-frequen- 
cy (TRF) type. 

Provided a receiver is linear throughout, the overall 
selectivity is the product of all the separate sections 
in the system. Thus, in a SSBICW receiver all stages, 
including the final detector are, in theory at least, 
linear; and the selectivity could be located in the rf, 
i-f, or audio sections with equal effect. In practice, 
however, it's desirable to have as much selectivity as 
possible as near to the input as possible. This is 
because real circuits, especially mixers, are not per- 
fectly linear, and strong unwanted signals can com- 
bine to form mixing products that can interfere or 
obscure the desired signals. 

In most modern receivers, a good filter is used at 
the i-f, and an automatic gain control system is used 
to control the gain ahead of the main filter to avoid 
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overload effects. This means that extra selectivity 
can be placed at any point in the receiver system 
after the main filter without running into problems 
caused by overload. Thus, by taking advantage of 
the protection afforded by a good SSB crystal filter 
and good AGC, an audio filter can be used very suc- 
cessfully at the output of a receiver. If the audio fil- 
ter's bandwidth is less than that of the main filter, the 
overall receiver bandwidth will then be controllable 
by the audio filter. 

is audio filtering really as 
effective as i-f filtering? 

The short answer to this question is yes, whenever 
a product detector is in use (for example, for CW, 
SSB, RTTY, or a-m received as SSB). When a linear 
detector is used (that is, a product detector), selec- 
tivity after the detector is exactly equivalent to selec- 
tivity before the detector. So that, for example, if 
you wish to separate two signals of slightly different 
frequency you could do it equally well before or after 
such a detector. On the other hand, when the same 
signals are processed by an envelope detector (as for 
normal a-m), the two signals emerge mixed with sum 
and difference products. Thus, although very useful 
results are obtained, a complete separation is not 
possible using filtering after an envelope detector. 

One other difference between pre- and post-detec- 
tor filtering is that in the latter case the bandwidth of 
the receiver as presented to the AGC circuit is wider 
than the overall bandwidth. This means, for exam- 
ple, that if you are selecting one CW signal from the 
receiver's output using a narrow audio filter, another 

Detong's Model F K  contains three linearly voltage- 
tuned filters: a five-pole elliptic function lowpass, a 
similar highpass, and a two-pole peak or notch. The 
three filters can be tuned independently with separate 
knobs, or ganged to simulate a bandpass filter with in- 
dependent center frequency and bandwidth controls. 
Precise tracking by all twelve poles of filtering is 
achieved by using pulse-width modulation techniques 
to simulate twelve identical voltage-controlled re- 
sistors. 

The Datong Model FLl audio filter, as well as being a 
variable CW filter with noninteracting center frequency 
and bandwidth controls. can also automatically locate, 
track and notch out single interfering heterodynes. I t  
continually searches from 300 to 3000 Hz and needs 
only about two seconds to achieve lock. Notch band- 
width in the AUTO mode can be only 20 Hz. The notch is 
therefore inaudible while searching. 

stronger signal inside the receiver's i-f passband 
could cause the apparent strength of the desired sig- 
nal to vary due to AGC action. The effect causes no 
particular problem, however, since even when it 
does occur it sounds very similar to fading caused by 
normal propagation effects. 

a new audio filter design 
for communications receivers 

We have discussed the basic filtering requirements 
for communications receivers and have established 
that conventional SSB crystal filters by no means rep- 
resent the last word in performance capability. We 
have also established that extra selectivity can be 
conveniently and effectively added to a receiver in its 
audio output circuit. 

We now discuss a new audio filter design, Model 
FL2, which has recently been introduced by Datong 
Electronics Limited specifically to improve existing 
communications receivers in the ways already out- 
lined. Model FL2 contains three quite complex and 
independent active audio filters. Each is tuned by a 
control voltage, and the linear frequency versus volt- 
age curves are accurately matched to allow ganged 
operation. The filters comprise: 

1. A five-pole elliptic-function lowpass filter. 

2. A five-pole elliptic-function highpass filter 

3. A two-pole filter with independent peak and notch 
(that is, band-pass and band reject) outputs. 
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Five pushbutton switches select any of the various 
operating modes previously discussed. The switches 
connect the three filters in the correct combinations 
and also determine how the three filter control volt- 
ages are to be derived from the three panel controls. 

Each filter is built from state-variable multiple op 
amp subsections using 1 percent metal-film resistors 
and polystyrene capacitors. Such filters have excel- 
lent immunity to variations in the active elements. 
This, and the precision passive components, give 
good tracking capability and long-term stability. A 
total of twenty-two op amps are involved in the filter 
sections, and an additional six op amps are involved 
in the control functions. 

The nominal over-all gain of the filter is unity, and 
a 2-watt audio power stage is included. This means 
that the complete filter can be easily installed 
between the loudspeaker and audio output stage of 
existing receivers. Altogether, the system uses 
twenty-one integrated circuits, most of which con- 
tain multiple functions. 

performance details 
The five-pole elliptic-function low and highpass fil- 

ters were designed to have a minimum stop-band 
rejection of 40 dB. Each filter has two frequencies of 
infinite attenuation in the stop-band. If the filter cut- 
off frequency (that is, the - 1 dB point) is given by 
fC, then for the lowpass filter the infinite attenuation 
frequencies are at 7.29 fC and 1.85 fC; and for the 
highpass filter they are at 0.55 fC and 0.78 fC. Simi- 
larly the -40 dB points on the filter responses are 
reached at 1.25 fC for the lowpass and 0.8 fC for the 
highpass. 

These filter responses are illustrated in fig. 2A, 
which shows the calculated response for high and 
lowpass filters in cascade, with cutoff frequencies at 
500 Hz and 2500 Hz respectively. In both cases it is 
clear how the closeness of the first null response to 
the cutoff frequency gives a high rate of cutoff. 

At a cutoff frequency of 2 kHz, for example, the 
rate of cutoff is 40 dB in 500 Hz for the lowpass filter. 
Similarly, if the highpass filter is set to a cutoff fre- 
quency of 500 Hz, the rate of cutoff below 500 Hz is 
40 dB in only 100 Hz. For comparison, commercial 
SSB crystal filters tailored to good-quality Amateur- 
band communications receivers have typical rates of 
cutoff of 40 dB in 600 Hz. Model FL2 therefore has an 
appreciably sharper cutoff than typical SSB crystal 
filters. 

application to SSB reception 
When the SSB button is pressed, the high and 

low-pass filters are connected into the circuit and 
their cutoff frequencies are independently controlled 
by the center and right-hand knobs respectively 

(photo). The tuning range for each filter is 200 to 
3500 Hz, so that any desired bandpass characteristic 
can be obtained with the same general shape as that 
of fig. 2A. 

5 0 0 -  2 5 0 0 H Z  
NO NOTCH 
SSB 
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fig. 2. Theoretical response curves for Model FL2. 
These curves (and those in figs. 3, 4, and 9 were ob- 
tained by using an HP-85 computer to solve the com- 
plete transfer function for Model FL2. Actual produc- 
tion units give very similar results. This is demon- 
strated. for example, by the actual response curves 
measured by Gunter Schwarzbeck and published in his 
independent and very detailed test report in CQDL (see 
reference 21. All three graphs have the lowpass filter 
set to 2500 Hz and the highpass to 500 Hz. A shows the 
response in SSB mode, B shows response in 
SSB + NOTCH mode with notch set to 1500 Hz, and C 
shows response in SSB + PEAK mode with same knob 
settings. 



When the SSB + NOTCH button is pressed, the ed. In this mode, the peak output from the notch1 
high and lowpass filters behave in the same way; but peak filter is selected, and the filter can then easily be 
in addition, the notch filter is connected in series and tuned onto the unwanted whistle. The 6-dB band- 
can itself be independently tuned by the left-hand width in this mode is 200 Hz. After tuning onto the 
knob over the same range of 200 to 3500 Hz. The whistle, SSB + NOTCH would be reselected. The 
notch width is fixed at 200 H z  at the - 6 dB point and SSB + PEAK response corresponding to fig. 38 is 
remains constant as the notch frequency is varied. 
An example of this mode is shown in fig. 2B. 

Tuning a notch to a weak heterodyne can be diffi- 
cult, and in such cases SSB + PEAK can be select- 

B A N D W I D T H .  l O O H r  
: E N T E R E D  1 0 0 0 H z  

CW 
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shown in fig. 2C. 
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fig. 3. Three examples of the response in the CW mode. 
In this mode the response is a superimposition of two 
curves, one as in fig. 2A and the other as in  fig. 2C. 
Note the center response and extremely good skirt re- 
jection. 
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fig. 4. Three examples of the response in the CW(2) 
mode. The control settings correspond to those in fig. 
3; and, in fact, the responses in fig. 3 are those of fig. 4 
combined with the response of a two-pole peaking fil- 
ter (as in fig. 2C). Note the relatively square passband. 
These curves are also typical of those obtainable in the 
SSB mode (but of course using different knob settings). 
Note also the two-notch stop-band responses charac- 
teristic of the five-pole elliptic function filters. 



The SSB mode would also normally be the correct 
choice for a-m and fm reception and possibly also for 
SSTV. It could, of course, also be used for any other 
mode such as CW and RTTY, but a more convenient 
tuning method is provided for these modes as 
described in the next section. 

application to CW 
and R J T Y  reception 

Two CW modes are provided. They differ primarily 
in the shape of the response curves. Common to the 

two CW modes is that the high and lowpass cutoff 
frequencies are controlled by analog circuitry to sim- 
ulate a composite bandpass filter whose center fre- 
quency and bandwidth are independently control- 
lable. In these modes the center knob controls the 
center frequency from 200 to 3500 Hz, and the right- 
hand knob controls the bandwidth from 100 to 1750 
Hz. As the center frequency is varied, the bandwidth 
remains constant; and similarly, the center frequency 
is independent of the bandwidth (subject always to 
the condition that the lower cutoff frequency can 
never go lower than 200 Hz and the upper cutoff fre- 
quency cannot exceed 3500 Hz). 

To prevent confusion in panel markings, those 
which apply only to tuning of the type just described 
are printed in yellow, while those referring to  
SSB-type tuning or to both are in white. 

The main CW mode is selected by pressing the 
CW button. This connects the two-pole peaking fil- 
ter in series with the high and lowpass filters. The 
bandwidth of the peaking filter is ganged with the 
separation between the high and lowpass cutoff fre- 
quencies, and both are controlled by the bandwidth 
control (right-hand knob). 

Composite response curves are illustrated in fig. 3, 
which shows the overall responses at skirt band- 
widths of 100, 500, and 1750 Hz. In all cases a domed 
center response is combined with extremely good 
far-out stop-band rejection. The domed center 
response makes it easy to tune a CW signal to the 
center of the filter passband, since one merely tunes 
for maximum signal. The bandwidth can then be 
widened or narrowed symmetrically about the signal 
as desired without the need to retune. The 6-dB 
bandwidth varies from 70-700 Hz as the skirt band- 
width moves between its extreme values of 700 and 
1750 Hz. 

This passband shape is considered optimum for 
most CW reception, but an alternative, CW(21, is 
provided by simultaneously pressing the two buttons 
CW and SSB. The high and low filters are then con- 
trolled as in CW, but the peaking filter is discon- 
nected. The result is a rectangular response shape 
exactly as obtained in the SSB mode; but since it is a 
"yellow" mode, the filters are still controlled by the 
center frequency and bandwidth controls. This effect 
is shown in fig. 4 for the same control settings as for 
the CW curves. The CW(2) mode is especially suit- 
able for use with CW nets or for RTTY reception. 

A third "yellow"-mode RTTY is obtained by press- 
ing both CW and SSB + NOTCH buttons. Here the 
filters are controlled in the same way as for the CW 
mode, but the two-pole filter is now used as a notch 
filter, and the notch width is ganged with the band- 
width function. The result is the passband shape 
shown in fig. 5. This is suitable for wide-deviation 

B A N D W I D T H  l O O H l  
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R r r r  
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RTTY signals - the central notch giving increased 
immunity to interference. 

other features 
When using Model FL2 it is interesting to be able 

to determine the improvement due to the filter by 
comparing the signal before and after filtering. Once 
a desired filter mode is selected, by simultaneously 
pressing the two buttons SSB + PEAK and SSB, 
only the high and lowpass filters are left in circuit, 
and their cutoff frequencies are held at their lower 
and upper limits respectively. In other words, the 
bandwidth is expanded to maximum, and the effect 
is virtually equivalent to no filtering when used with 
normal communications receivers. Alternatively, 
when the OFF button is pressed the input signal is 
connected straight through to the output terminal, 
and power is removed from the filter. Since the over- 
all gain is unity, no changes to volume level will be re- 
quired. 

A front panel headphone jack is included on the 
FL2; the loudspeaker output terminal is disconnected 
when phones are used. A second output connector 
is also included to allow a tape-recorder connection. 

closing remarks 
It is traditional that most passband shaping in com- 

munications receivers be carried out by the i-f filter. 
However, now that virtually all communications 
receivers feature good basic selectivity, effective 
AGC, and linear product detectors, it makes good 
sense to perform final bandwidth shaping in the 
receiver's audio section. Model FL2 was designed to 
take full advantage of this situation and offers a ver- 
satility of performance that would be very difficult to 
achieve at i-f. Yet, since it is an audio filter, it can be 
retrofitted to any existing receiver without any inter- 
nal connections required. 

Compared with previous audio filters, Model FL2 
gives far sharper cutoff for SSB and better skirt selec- 
tivity for CW. This results from the comparatively 
large number of filter sections - twelve - all of 
which track precisely together t o  maintain the 
desired elliptic function response. Previous filters 
approaching this level of complexity have not been 
freely tunable, while previous tunable filters have 
been restricted to only relatively few sections. 

references 
1. D.A. Tong, G4GMQ. "Audio Filters as an Aid to Reception - With 
Special Reference to the Datong Frequency-Agile Audio Filter Model FLI." 
Radio Communication, February, 1978, pages 1 14-1 18. 
2. Gunter Schwarzbeck, DLIBU, "Testbericht: NF - Filter Datong FL2," 
CODL, February. 1981, pages 56-59. 

ham radio 

EASTERN UNITED STATES: SOUTHERN UNITED STATES: 

AMATEUR ELECTRONICS 
SUPPLY 

28940 Euclid Ave. 
Wlckliffe, OH 44092 
(21 6) 585-7388 

ELECTRONICS INTER. 
NATIONAL SERVICE CORP. 

11305 Elkin Street 
Wheaton, MD 20902 
(301) 946-1088 

MIDWEST UNITED STATES: 

ACK RADlO SUPPLY COMPANY 
3101 4th Ave. South 
Birmingham, AL 35233 
(205) 322-0588 

AGL ELECTRONICS 
13929 N. Central Expwy 
Suite 419 
Dallas, TX 75243 
(214) 699-1081 

AMATEUR ELECTRONIC 
SUPPLY 

621 Commonwealth Ave 
Orlando, FL 32803 
(305) 894.3238 

AMATEUR ELECTRONICS 
AMATEUR ELECTRONIC 

SUPPLY SUPPLY 

4828 W. Fond du Lac Ave. 
1898 Drew Street 

Milwaukee, WI 53216 Clearwater, FL 33515 

(41 4) 442-4200 
(81 3) 461.4267 

DIALTA AMATEUR RADlO 
AMATEUR RADlO CENTER 

SUPPLY 
2805 N.E. 2nd Ave. 

212.48th Street 
Miami, FL 33137 

R a ~ i d  Citv. SD 57701 
(305) 573.8383 

(605) 343-6127 BRITT'S TWOWAY RADlO I 
UNIVERSAL AMATEUR RADlO 2508 N' Rd' 

1280 Aida Drive 
Bellmount Hills 

Reynoldsburg, OH 43068 
Shopping Center 

(61 4) 866-4267 
Smyrna, GA 30080 
(404) 432-8006 . . . GISMO COMMUNICATIONS 
2305 Cherry Road 

WESTERN UNITED STATES: Rock Hill, SC 29730 
(803) 366.71 57 

AMATEUR ELECTRONICS 
SUPPLY MADISON ELECTRONICS 

1072 N. Rancho Drive 1508 McKinney Ave. 
Las Vegas, NV  89106 Houston, TX 77010 
(702) 647-31 14 (71 3) 658.0268 

CW ELECTRONICS N 81 G DISTRIBUTING CORP. 
800 Lincoln Street 7201 N.W. 12th Street 
Denver, CO 80203 Miami, FL 33126 
(303) 832-1 11 1 (305) 592.9685 

HENRY RADIO, INC. RAY'S AMATEUR RADIO 
2050 S. Bundy Dr. 1590 US Highway 19 South 
Los Angeles, CA 90025 Cleamater, FL 33156 
(21 3) 820-1234 (81 3) 535.1 41 6 

Call Or Stop-In find See 
HfiL Equipment fit Your 
Favorite fimateur Dealer. 
Write today for HAL'S latest RTTY catalog. I 

HAL 
Box 365 
Urbana, Illinois 61801 
21 7-367-7373 

Tell 'em you saw it in HAM RADIO! 48 November 1981 





I 

!I$ 
tebook 

interesting preamplifier 
for 144 MHz 

What's so interesting about this 2- 
meter preamp? It doesn't have the 
lowest noise figure of any of the 2- 
meter preamps I've tested. It doesn't 
have the highest gain, although it has 
more than enough gain for any practi- 
cal application. And it doesn't have 
the sharpest bandpass characteristic, 
although it's better than many other 
low-noise preamplifiers. 

The interesting feature of this pre- 
amp is that it combines low noise fig- 
ure, reasonable gain, and good band- 
pass characteristics with low cost. 
The NE73437 bipolar transistor (Ql, 
fig. 1) sells for only $1.75 (in 1-9 
quantities), and the entire preamp 
can be built for under $10. 

performance 
The schematic is shown in fig. 1; 

the layout in fig. 2. Specifications, 
when tuned for minimum noise 
fisure, are: 

1. Noise figure, 1.0 dB. 

2. Forward gain, 22 dB. 

3. Reverse gain, 40 dB, with a gain 
margin (reverse gain minus forward 
gain, a measure of stability) of 18 dB. 

The gain response (bandwidth) is 
shown in fig. 3. Note the expanded 
plot showing the region between 140 
and 150 MHz. Overload and inter- 
modulation characteristics are shown 
in fig. 4. 

My experience has been that the 
first stage of a receiver is almost 
never overloaded (except in very spe- 
cial and rare situations, which most 

01  N E W 7  
C1.U  5.25 cammk wr(.bh 
c 3  1 - 1 0 L  - 
L1.2 5 luma N a  20 (0.r mm) AWG 

114' x m' (6.5 x 8.1 mm) 
CA,B,$D 500 pF dlre 
CE 0.01 PC dhc 
NF 1.01de 
Of, 22d. 
a, - m d e  

,-A 

fig. 1. Schematic diagram of preamplifier. 

fig. 2. PC board and component layout. Note that the NE73437 device 
package has three equal-length leads and a longer (collector) lead. The 
base lead is opposite the collector lead. 
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of us never have to worry about), and 
that a - 1 dB point, P- 1, of -20 
dBm of input power, with a third- 
order intercept point at l3 of 18 dBm 
is, at least, adequate for most sta- 
tions. The gain and noise figure of 

this preamplifier are good enough for of RGSIU between this preamp as a 
all but moonbounce work, in which second stage and a receiving convert- 
situation this unit makes an excellent er without concern over insufficient 
second stage. You can use several gain or second-stage degradation of 
feet of coaxial cable between first and system noise. 
second stages, and at least 100 feet 

construction 
A single-sided PC board layout is 

shown in fig. 2. Use good vhf wiring 
practices (short leads) and make sure 
a shield is used as shown; a shield 
box should also be used around the 
unit. 

The NE73437 is built in a plastic 
package, having a collector lead long- 
er than the pair of emitter leads to 
either side of it, or the base lead op- 
posite it. Make sure to solder both of 
the emitter leads to ground and to 
place the shield over the emitter 
leads, but only after soldering the rest 
of the components in place. No other 
special precautions were found to be 
necessary. 

0- 

-10 - 

70 CH 

FREQUENCY F,(MHzl 

fig. 3. Preamplifier frequency response. 

20 - '0 

tune up 
Connect a 12 Vdc source to the 

preamp and set the bias pot 1 R 1 ) for a 
total preamp current of about 4 mA. 
Adjust Cl,C2,C3 and C4, in  any 
order, for maximum gain. If you have 
access to a noise generator setup, 
tweak C1 and C2 for lowest noise fig- 
ure. The weak-signal reception meth- 
od can also be used to tweak for best 
noise figure. The preamp can be mod- 
ified for use at 220 and 432 MHz. 

The device is available from Califor- 
nia Eastern Labs, 3005 Democracy 
Way, Santa Clara, California 95050 
(CEL supplied much appreciated data 
and samples for the prototype of this 
preamplifier). I will answer all ques- 
tions upon receipt of a self-ad- 
dressed, stamped envelope. 

I0 

Geoffrey H. Krauss, WA2GFP 

/\I3 AT 18 
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Built-in tuneable sub-tone I 
programmable automatic band- Sub-tone encoder. with artlv 

_ _---. Hi/Lo power switch and built-in tuneable (variable resistor) t (  
auh-tone encoder. CTCSS tone. Optional TU-I L . .  ,...... 

16 keys provicle telephone dual tone 

Lures 66 (2-518) W x 168 (6-518) H modulation. 

1 (1-518) D. mm (lnchesl. Weighs "SLIDE-U)Cn battery pack 
grams (1.2 Ihs) with Ni-Cd pack. Slides into position. locks in1 
)to shown. actual size). Reverse operation 
I digital frequency readout Shifts receiver to transmit frequency. 
r to read in direct sunlight or dark and lransmltter to receive frequency. 
i lamp switchl. Low current drain. Keyboard frequency selection 
ws frequencies and memory Sets operatior) frequency across full 
inels, plus four 'Arrow" mode 
:atom. 
channel memory Covers 143.900 to 148.995 h 
: memories for simplex or  f 600 
oiTsrt. 'MO" memory for non- 

d n r d  snlrt frcn~lenrv reneatem. Using optional MS-1 moblle ( 

rnpact slm 

-. lr... ..-x-...-, .-=...- ~- 

Lithium battery memory back-up 
13uilt-in Lithium batterv (estimated 5 I 
yrar lifermaintains mdmory when 
Ni-Cd pack IS fully discharged or 
removed. I 

CONVENIENT TOP CONTROLS I 

'A 
HVU) power output selection 
Allows operation at 2.5 watts or 300 
mw RF  output. 

Opttod  accessories: 

ST-2 Base station power supply and 
quick charger (approx. 1 hr) 

MS-1 Mobile stand/charger/supply 
TU-1 Programmable sub-tone 

(CTCSS) encoder 
SMC-25 Speaker microphone 
LtI-2 Deluxe top grain cowhide 

leather case 

conds 

KHz steps. 
encoder 
ate switch 
J desired 
7rorrra rn- 

to place. 

I char'iedpower supply. radlo 111.y ur 

operated while charging. (Automatic 

I drop-in connections.) 
High impact plastic case 
I'rovides extra strmgth to resist damage. 
Battery status indicator I FI:achr=~ t n  inrllr:afr' Inw hnttcrv . ....,... ., .- .- - -  

charge level. I Two lock s d t c h n  
Prevent accidental frequency change 
and accidental transmission. 

Standard accessories included: 
Flexible rubberized antc'nna with 
BNC connector 
400 mAH heavy-duty Ni-Cd batterypack 
AC charger 
Plugs for external microphone and 
speaker 

More information on the TR-2500 Is 
available from all authorized dealers of 
Trio-Kenwood Comrnunlcations 
1111 West Walnut Street. Compton. 
Callfomia 90220. 

Actual size 
-- - - -  

. . .pacesetter in mnalw madto 

PB-25 Extra Ni-Cd battery pack. 
400 mAH. heavy duty 

BH-2 Helt hook 
WS-1 Wrist strap 
EP-1 Earphone 

*- H F  power ampllfler (To be 
announced later.) 

Specl f lcat lon~ and prices are  subject to change without notlce or  ohlignr~on 



up-conversion receiver 
for the 

high-f requency bands: part one 

Build it - try it out. 
Does it set a new standard 

for performance? 
You be the judge 

2 
author's note 
The object of this two-part construction project is strictly educa- 
tional. I wantbd to see if it was possible to produce a fairly good unit 
with readily available pans and, if so, to go on to design and con- 
struct a transceiver. Because of this, the module construction was 
done in breadboard fashion. There are no board layouts available, 
but some of the photos show typical construction techniques used 
throughout. 

After a ten-year hiatus of little Amateur Radio 
activity, my S-line equipment started to look old 
when compared with the transceiver ads in the mag- 
azines. Surely, radios that looked this good must 
outperform my 20-year-old units. But which one to 
buy? With a well-equipped lab at my disposal, 1 de- 
cided to check out some available units. The results 
were generally disappointing, in my opinion. Except 
for third-order intermod performance, my old box full 
of tubes ran rings around the new solid-state units. 

One of the new units I checked out had a strong 
front end but lacked sensitivity, very poor AGC char- 
acteristics, and produced a lot of hum and noise if an 
external audio filter wasn't used. 

Another unit had excellent sensitivity, adequate 
overload characteristics, and good AGC; but synthe- 
sizer phase noise was excessive. 

A third unit had an excellent operating "feel" and 
sound for DXing and contesting but had a soft front 
end. 

A fourth unit wasn't considered for testing be- 
cause of its poor reliability, as reported by a number 
of owners. Little testing was performed on the trans- 
mitters, although two of the units had key clicks and 
one had a slight chirp on CW; also its ALC character- 
istic was poor. 

The digital readout and no-tuning features sold me 
on the solid-state rigs, but I couldn't decide on which 
compromise to make. So I constructed this receiver 
as a breadboard project to see if a full-blown trans- 
ceiver effort was feasible. By constructing this re- 
ceiver, I could concentrate on the basic performance 
characteristics and leave the frills for later, or leave 
them out completely. 

design 
The basic configuration is shown in fig. 1. Up con- 

version eliminates the need for tunable filters at the 
front end. With this conversion method, adequate 
image rejection can be obtained with a simple low- 

By George Cutsogeorge, W2VJN. Plasma 
Physics Laboratory, Princeton University, P.O. 
Box 451, Princeton, New Jersey 08544 
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I 
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fig. 1. Block diagram of the up-conversion receiver. Breadboard construction techniques were used to allow changes in 
circuitry as the design developed. 

pass filter. The input filters are followed by an rf rf amplifier and first mixer reduces the signal level for 
stage. This stage may be switched in when high sen- high-amplitude signals. The first mixer uses 17-dBm 
sitivity is required, or it may be switched out when injection and provides a third-order intercept of 25 
maximum resistance to overload is needed. The high dBm. The first i-f is at 45 MHz. A small amount of 
sensitivity is useful on a quiet 10-meter band or when gain is inserted to maintain an adequate front-end 
an inefficient antenna is used. noise figure. 

An electronically variable attenuator between the A monolythic crystal filter at 45 MHz protects the 
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SANTECmNOLOGY breaks into 
the 440 band with style! The new extra cost, and the ST-7/T's op- 
ST-7/T synthesizes the entire band tional synthesized subtone en- 
in 5 kHz steps, works both up and coder is controlled by the radio's 
down repeater splits and does it front panel switch. 
all right from your hand, with ver- 
satile power options of 3 watts, 1 All the regular SANTEC acces- 
watt or even 50 milliwatts (all sories used with your HT-1200 fit 
nominal), to reach out to where the ST-7lT as well, meaning that 
you want. The high power mode you can enjoy both bands fully 
of 3 watts radiates on 440 like 5 with a smaller cash investment. 

Grab the new SANTEC ST-7/T and 
join the fun on 440 MHz. See your 
SANTEC Dealer for delivery 

Tones? This one has them . . . tones details. 
and subtonesl The 16 button tone 

. --..~. 
SANTEC'S popular HT-1200 is the incom- 
parable 2 meter leader. This little rig is hand- 
ing over quality, power and features that 
you'd expect from something nearer the size 
of a bread box. SANTEC packs a 2 meter 
ham shack into the palm of your hand! 

---- - - 
SANTEC radios exceed FCC regulations limiting spurious emissions. 

".,.,,I, ,.' I,, , 
wr41,, \ I  8 1 

& , I , X S > ~  w r r c  rk*, 

I 
CALL 

I 
I 
I 
I 

Q 1981, Encamm. Inc. 
2000 Avenue G, Suite 800, Plano, Texas 75074 

I I 

Phone (214) 423-0024 8 I M L  TU( 203920 ENCOM UR 
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fig. 2. Rf-filter schematic (B1 board). Reed relays, which select the front-end filters, are controlled by the band switch. 

second mixer from out-of-band signals. If good SSB 
and CW filters were available for 45 MHz, a second 
mixer wouldn't be necessary. This is not the case, 
however, so the main receiver selectivity is obtained 
a t y  MHz in the second i-f. The second mixer is 
also a high-level mixer and is driven at 13 dBm. Crys- 
tal filters are readily available for many different 
bandwidths at 3.18 MHz. A pair of MC1590s provide 
more than enough i-f gain and AGC range. 

A 7-dBm drive-level, double-balanced mixer is 
used for the product detector. An audio amplifier 
completes the signal-path circuit. AGC voltage is de- 
rived from the audio signal and controls the second 
i-f amplifier gain and the front-end attenuator. A 
hana-tvoe circuit is used. - ,.  

Main receiver tuning is accomplished with a 5-MHz 
VFO. A 45- to 75-MHz VCO is phase-locked to the 
VFO in one-half megahertz bands. The VFO is hetero- 
dyned with a crystal oscillator operating 5.05 MHz 
below the minimum injection frequency required for 
the selected band. 

For example, to cover the 7.0- to 7.5MHz band 
the injection frequency must be 45.0 MHz higher, or 
52.0 to 52.5 MHz. The crystal frequency required 

Top view of receiver removed from its cabinet. The front 
and rear panels may be swung away from the main assem- 
bly for maintenance. Most modules above the deck are built 
in miniboxes. The large box houses the VFO, VCO, and phase 
detector board. On the left is the front panel showing the 
display module and the various controls. On the right is the 
rear panel holding the &-MHz crystal filter, the first mixer 
and the BFO modules. At  the top center are the second mix- 
er, 48.18-MHz oscillator and 3.18-MHz amplifier modules. 
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Bottom view of receiver w i th  shields removed. Small board 
in  the upper left is the r f  preamplifier. To its right is the filter 
board. On the right side is the crystal-oscillator board, and 
in  the lower left is the audio-AGC board. Al l  except the audio 
board are normally covered wi th  aluminum shield boxes. 

would be 46.95 MHz. The second-mixer injection is 
provided by a 48.12-MHz crystal-oscillator signal. 
Switching is incorporated to move the frequency to 
either 1.2 kHz or - 1.2 kHz for upper- or lower-side- 
band selection. The BFO provides 3.18 MHz + 1.2 
kHz for the product detector, and the switching is 
ganged with the 48.12-MHz crystal oscillator. A digi- 
tal counter that subtracts 450,000 from the measured 
frequency monitors the VCO and provides a digital 

table 1. Measured performance characteristics of the up- 
conversion receiver. 

frequency preamp preamp 
ormode out in  

noise floor SSB - 128dBrn - 132dBm 
CW -133 - 141 

blocking. CW: 2kHz 148 1 46 
desired signal - 70dBrn; 20 kHz 151 148 
dB above noise floor l00kHz 151 1 48 

two-tone iriterrnod, CW: 
second-order intercept 50 dBm 
third order intercept lOkHz -1dBm -12dBm 

l00kHz 17dBrn 4.5dBm 

phase-noise degradation 3 kHz 2 dB 
of noise floor for 10 kHz 2 dB 
100 dB signal 20 kHz 3 dB 

100 kHz 2 dB 
250 kHz 0 dB 

image rejection 85 dB 

first i-f rejection 88 dB 
second i-f rejection > 100 dB 

AGC threshold 2.8pV 0.3pV 

readout. The display may also be used externally as a 
test frequency counter. 

performance characteristics 
Table 1 shows the receiver's measured perform- 

ance. Noise-floor measurements indicate a noise fig- 
ure of 8 dB with the preamplifier in. While this is ade- 
quate for normal high-frequency operation, it could 
be reduced by minimizing the losses ahead of the 
first mixer. 

The blocking performance is very good, and a 
rather large desired signal level was used to eliminate 
the effects of phase noise on the measurement. The 
third-order intercept was measured at two-tone 
spreads to show the effect of the 45-MHz crystal fil- 
ter. The second-order intercept varies, depending on 
the front-end filter attenuation, but the number 
shown is typical. 

The receiver's phase-noise degradation is substan- 
tially less than that of other modern synthesized re- 
ceivers I tested. This is due to this receiver's wide 
loop bandwidth in the synthesizer and the high-Q 
components in the 5-MHz VFO. 

Image and i-f rejection are quite good although not 
as high as the filter alone should provide. Better 
shielding of the front-end modules and the use of 
miniature hardline to couple them would bring the re- 
jection to greater than 100 dB. 

front end 
Front-end filters minimize out-of-band interfer- 

ence. See fig. 2. A 30-MHz Cauer lowpass filter is in 
line at all times. It is designed to provide 80-dB image 
rejection by itself and has a notch at the first i-f of 
45 MHz. 

A highpass, lowpass filter combination is switched 
in for frequencies below 1.75 and 4.7 MHz. This 
filter has 0.5-dB attenuation from 1.8 to 4.5 MHz and 
is down 50 dB below 1.1 MHz and above 7.4 MHz. A 

Typical board construction as shown on the filter board. 
Terminal strips are soldered to  PC material directly. Compo- 
nents are supported on strips and groundplane. Breadboard 
rf circuitry may be constructed rapidly w i th  this technique. 
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fig. 3. Rf pre-amplifier schematic (62 board). Circuit uses transformer-coupled negative feedback 
and has a gain of 10 dB. 

second set of highpass, lowpass filters covers 5.9 order intercept measurements on this module indi- 
MHz to 11.8 MHz with 0.6-dB attenuation from 6.5 cate a level of 24 dBm. This is to be expected for this 
MHz to 11 MHz. This set is more than 50 dB down mixer amplifier combination. No degradation is ap- 
below 2.5 MHz and above 21 MHz. Finally, a high- parent when the 45-MHz crystal filter is introduced. I 
pass filter is used for frequencies above 12.8 MHz. had some concern that the feedback amplifier would 
The filter has less than 0.4-dB attenuation above 14 
MHz and more than 50 dB below 7.5 MHz. 

These filters are constructed on double-sided cop- 
per-clad board using Amidon coil forms. Reed relays 
are used to select filters and are controlled by the 
band switch. Relay drivers are VNIOKM FETs (fig. 2). 

The MRF517 amplifier, fig. 3, uses transformer- 
coupled negative feedback. It has a gain of 10 dB and 
is flat beyond 100 MHz. Reed relays switch the ampli- 
fier in and out. 

AGC is applied with a Mini-Circuits PAS-3 PIN 
diode attenuator following the rf amplifier. This unit 
is not activated unless the signal level exceeds a 
threshold set on the audio-AGC board. It is adjusted 
to start attenuating if the input signal exceeds 100 
FV. This attenuation reduces the signal level in the 
stages ahead of the 3.18-MHz i-f filters. 

first mixer 
The first-mixer-module schematic is shown in fig. 

4. It contains a Mini-Circuits SRA3H mixer and two 
2N5109 feedback amplifiers. One is used as an i-f 
post amplifier, and the other increases the synthesiz- 
er injection signal to 17 dBm. These 2N5109 amplifi- 
ers operate at 55 mA collector current. Clip-on heat- 
sinks keep the transistor operating temperature 
down. Amplifier gain is about 14 dB, and the output 
compression point is 23 dBm. Input and output impe- 
dances are approximately 50 ohms. Frequency re- 
sponse is very flat, being down about 0.5 dB at 110 
MHz, the upper limit of my test equipment. Third- 

- 

1 0 0 , l H  
IZV m -  - 

L i l O W  M = I m . m  

fig. 4. First-mixer schematic (MI module). One of the 
2N5109 feedback amplifiers is used as an i-f post ampli- 
fier, and the other increases the synthesizer injection 
signal to 17 dBm. Amplifier gain is about 14 dB; the out- 
put compression point is 23 dBm. 
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reflect an improper load for the mixer, out of the filter ter. Their model 4371 is a four-pole unit in an HC-18 
passband; however, the amplifier input impedance case. It has an advertised 3-dB bandwidth of 15 kHz 
does not vary enough from 50 ohms to degrade the with 1-dB ripple in the passband and a 3-dB loss. 
intercept point. Aside from some sharp spurious responses, its ulti- 

* 

P T I  I 

NOTES 
1. 1 . 1  14T.  1 / 2 " f 1 1  7mml D l A . .  €1~.01 as 1ndlc.l.d. d ~ d m a l  

2 4 T P I .  I  ¶ ! p H  f a e l  W 1.1u.s OI c.pclt,n~. .re a mbro. 
M I N I D U C T O R S I .  I.IMI CFk o1h.n b Molar. 

ads (pFk ,.slslanc.. are 10 ohms. 
1 .  F I X E D  CAPACITORS ARE D U R M I C A ;  ~r = 1 , ~  M = I.W,WO 

V A R I A B L E S  ARE SMALL AIR T R I M M E R S  

fig. 5. 45-MHz filter schematic IM2 module). The first i-f 
filter uses a standard Piezo Technology, Inc.. rnonolith- 
ic 4-pole unit in an HC-18 case. The 3-dB bandwidth is 
15 kHz with 1-dB ripple in the passband and a 3-dB loss. 

mate rejection exceeds 50 dB. This filter has 7000- 
first i-f filter ohm input and output impedances, so networks are 

The first i-f was placed at 45 MHz to enable the use required to make it usable. See fig. 5. Considerable 
of a standard Piezo Technology, Inc., monolithic fil- experimenting showed that achieving low insertion 

loss and good ultimate rejection at 45 MHz is not 
easy. 

The insertion loss is important to minimize the re- 
ceiver noise figure while maintaining large signal ca- 
pabilities. If the filter loss is excessive, the gain pre- 
ceding the filter must be high enough to give a good 
noise figure, but that would reduce the large signal- 
handling capabilities of the receiver. 

Pi matching networks were used at the filter input 
and output. Coils and capacitors of very high Q must 
be used to minimize insertion loss. BBW miniductors 
were used with small air trimmers and Dur Mica ca- 
pacitors. Over-all loss, input to output, was held to 

0 1  

* 
4 - 6 1 d o  OWMS 
I  - 3 - 4 3 0  OHMS 

Em..p( .. l.,dlml.d, dWIm.1 
nluw 01 cmp.cI(.nC. a n  10 m k m  
hnh ( U F ~  otn.n a n  rdcola~ 
.d. ( p ~ ) ;  n.u(.nc.. an In ohm* 
k -  1,m Y - 1 . m m  

C W  SELECT 

fig. 6. Second mixer and 3.18-MHz crystal filter schematic (M3 module). This high-level unit preserves good high-ampli- 
tude performance for frequencies within the &-MHz filter passband. 
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second mixer injection 

6 3 5 7  6 
9 - 3 5  

-4 u' 

The second mixer injection is from a crystal oscilla- 
tor operating at a nominal frequency of 48.18 MHz. 
See fig. 8. An offset equal to the BFO offset must be 
applied to this oscillator for USB/LSB selection to 
keep the signal frequency constant. By placing a 
small inductor and capacitor in series with the crystal 
the output frequency can be shifted 1.2 kHz. A sec- 
ond capacitor switched in with a PIN diode can then 
pull the frequency to 48,180-1.2 kHz. A buffer ampli- 
fier provides the power output to drive the second 
mixer. 

BFO and product detector 

300 

: 1t;h 
8 F O  

/;) T E S T  
P O I N T  

2'; :. 

An SRA-3 double-balanced mixer is used as the 
product detector. When driven with a square-wave 
carrier, this unit will give excellent results. For a - 10 
dBm input signal, the harmonic distortion is 44 dB 
down; with a - 20-dBm input, the harmonics are 
better than 60 dB down. A Cauer filter is used on the 
i-f port to attenuate any harmonics generated in the 
i-f amplifier. If they are allowed into the product de- 
tector, they would be heterodyned to audio frequen- 
cies and create harmonic distortion. 

=" 0 1 

4 I 5  16 

C W  m a  Z J  fi 0 5  = 
1". 

1- I 
LSB CLK 

2- 6 3 6 2  4 
7 4 S I l Z  

k n r  9 - 3 5  
- K  0 

+ut  8' 

3; IOk 
- ;"h 

2 2 p n  

Except as Indlcaled, d.3m.l 
I ~ I Y ~ S  01 S~P.CII.I IC. ,I. b micro 
r.r.da ("FA 01h.t. .I. In p1sol.r 
ads (pFJ, rsds1mc.s are m ohms 
b = 7.W M = I.WO,WO 

4 
fig. 9. BFO and product-detector schematic IM6 module). The BFO consists of two crystal oscillators, one for 
Lse and one for USB/CW. An SRA-3 double-balanced mixer is used as the product detector. Unit gives 
excellent results when driven with a square-wave carrier. 

IOk 

The BFO consists of two crystal oscillators, as 
shown in fig. 9, one for LSB and one for USB/CW. 
Low-power Shottky two-input gates are used for the 
active elements. One input is biased into the linear 
region. The crystal is connected from gate output to 
input with a series frequency-adjusting capacitor. 
The two 300-pF mica capacitors complete the Col- 
pitts configuration. The other gate input is used in 
the normal manner, to select the BFO frequency. 

These oscillators run at twice the desired output 
rate so that a divider can be used to obtain a good 
square wave. A 74S112 flip-flop is used because of 
its small difference in propagation delay for positive- 
and negative-going edges. This unit drives the LO 
port on the SRA-3 through a dc blocking capacitor 
and a 150-ohm resistor. This is a simple but effective 
way to drive a mixer from a logic signal. A good 
square wave is necessary to minimize harmonic dis- 
tortion. The third-order intercept of the mixer is in- 
creased somewhat by this technique. 

Next month, in the second half of this two-part ar- 
ticle, I will describe the construction of the audio and 
AGC board, the synthesizer, and power supply. 

ham radio 
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@ & K.V.G. 

K V G  a n n o u n c e s  a n e w  s e r i e s  o f  9 M H z  c r y s t a l  f i l t e rs  c o m p l e  
m e n t i n g  t h e  s t a n d a r d  XF.9xx m o d e l  ser ies.  T h e  n e w  XFM.9xx 
ser les  a r e  M o n o l i t h ~ c  C r y s t a l  F i l t e r s  w i t h  c h a r a c t e r ~ s l l c s  equlva-  
l e n t  t o  t h e  c l a s s ~ c a l  d l s c r e t e  c r y s t a l  f i l l e r s  w t t h  c o r r e s p o n d ~ n g  
par t  n u m b e r s  

Oiscrmta Monol l thk Tsrmlnalion Bandwidth 
model 21; Pmrt No. ohms pF - 6 d B  

XF.9A SSB XFM.9A 500 30 2 4  kHz 
XF.30 SSB XFM-90 500 30 2 4  kHz 
XF-9C AM XFM 9C 500 30 3 75 kHz 
XF.9D AM XFM 9D 500 30 5 0  kHz 

' XF9E F M XFM 9E 1200 30 120  kHz 
XF-9001 LSB XFM 90.01 500 30 2 4  kHz 
XF.9B.02 US0 XFM-98.02 500 30 2 4  kHz 
AiSo NEW Standard fllterS' 

A new 10.pole SSB filter. model XF.9B.10 
Shape factor 1.5 1.60 dB 6 d B  
A new 8-oole CW lilter model XF.9P. 250 Hz BW 
Shape ;&tor 2 2 1.60 dB 6 dB 

Write for Datd Sheets. P r ~ c e  & Dellvery Export lnqulrles lnvlted 

1296 MHz EQUIPMENT 
Announc~ng the new 1296 MHz units 
by Microwave Modules. 

<on ' i d  r w 1 v t  0 r r MMk 12% I44 1139 95 
L O *  N l l ~ i t i  t i t  ~ d u p  r! MMd 12% 64 95 
LJ* i l n r  , htrlM I lah\Vlk l tR MY1 l.'4r '44 3W95 

Flus 111 wr regular 1 2 s  M H l  MI lntmnn W u l  bi*.rl -- - - - - - -- -- - 
TRANSVERTERS FOR ATV 

OSCARS 7,8 & PHASE 3 
Transverlers by MIC w a v e  Modules and other q,dnutdclurers can converl your 
exlsllng Low Ball0 rlg lo ope:dle on Ihe VHF & UHF bands Models also 
dvd~ldble tor 2M 10 70cm dnd tor AIV operdlors t ~ o n i  Ch21Ch3 to lOcms 
Each lransverlrr conldlns both d Tx upunver ler  dnd d Rx down converter 
Wr~te tor dela~ls 01 lhe ldrqesl selection avd~ldble 
P r i c e s  s ta r t  a t  1189.95 plus $6.50 shipping. 

SPtClFlCATtONS 
Output Power lo '&  
Receiver N.F 3 dB typ 
Receiver G a ~ n  30 dB typ 
Pr~me Power 12V DC 

Atlentlon owners of the or1 lnal MM1432 & n;oarj> Uud,llr ,,.I. : .A; >t,<:?r 

to operate OSCAR 8 8 PHA& 3 by adding the 43.1 4 c  l.it, MH: rmqe $1"" 
~ncludlng lull lnstrucltons $26.50 plus $1 50 snlpp;~l, rl! 

ANTENNAS (FOB CONCORD. VIA u p s )  
144-148 MHz J-SLOTS 
8 O V E H  6 H O R I Z O N T A L  POL. + 1 2 . 3 d B d  DB12M 563.40 
8 BY 8 V E R T I C A L  POL. D812M.VERT 576.95 
8 t 8 TWIST BXYIZM $62 40 

420.450 M H z  
M U L T I B E A M S  

For local ,  DX. OSCAR, 
and A T V  use. 

48 EL G A I N  + 1 5 . 7 d B d  701MBM48 $75.75 
88 EL. G A I N  + 1 8 . 5 d B d  701MBMB8 1105.50 
UHF LOOP YAGlS 
28 L O O P S  G A l N  + 2 0  d B i  50-ohm, T y p e  N C o n n e c t o r  
1250-1340 M H z  1296-LY 8 f l .  b o o m  584.70 
1 6 5 0 2 7 5 0  M H z  1691-LY 6fl. b o o m  -170:-W- 

SZ 36c 12 slamosl tor tut~ oeta~is ot KVG crystal DrMucts and all your VHF ~l U H ~  equip- 
ment requiremenls 
Pre Selector F~tters Arnpllllers SS0 Transvertsrs 
Varaclar Trlplers Cryslal Flllsts FM Transverters 
Decade Pre Scalers Frequency Fillers VHF Converters 1x1 
Anlennds Osc~llalor Crystals UHF Converters 

wtrum 

Also In Stock: 
B B  W - T e l e x . C D R -  1 
fi - N y e  - C u s h C r a f t -  

Bencher  - H y G a i n  - 
La rsen  . A r n p h e n o l -  

C u b ~ c  

Dan C. Britt, K4URK 
Britt's 2-iLldy Xdbio 

* , ~ ~ c e  $ *c&irc 
2508 Atlanta St . ,  Smyrna, GA 30080 

THE RADIO AMATEUR ANTENNA HANDBOOK 
by William I.  Orr. W6SAI and Stuart C o w a n ,  W2LX 

1h1s DOOK ~unld ins 101s ot well ~liuslraled construction prolecls tor verll 
cal loliy wlrt  and HFIVHF bedm anlennds You I1 dlso gel informalion 
not uzudll) tuund In antenna books There IS an honest judgmenl of an. 
terrna qdlr I~gure? intormal~on on the best and worsl anlenna IOCallOnS 
dtia nr~gnlc a iong look a1 lhe quad vs Ine yagl antenna lntorrnat~on 
on odlri~ L dno ndw 10 use them and new ~nlormal~on on Ihe popular 
Slope, dnd [Irlla LOOP antennas The lexl 1s based on proven data plus 
v : ~ ( I I L ~ ,  on the air exoerlence Tho Radlo Amateur Antenna Handbook 
CIII make a vdluable dna o l l ? ~  consulted relelence 190 page5 

1978 

I L.RP-AH 
Softbound $6.95 

INTERFERENCE HANDBOOK 
by William R .  Nelson, WAGFQG 

RFI 1s d very hl~cny problem 11 can rum your operallng lun and worse 
l h ~ s  brand new book covers every type ot RF Interference lhal you are 
llkely lo encounler tmphasls IS placed on Amateur Rad~o. CB and 
power line problems The author has spent over 33 years tnvesl~gallng 
RFI d ~ l l ~ c u l t ~ e s  Aulhor Nelson solves the myslery of power line lnterter 
ence - how lo locale 11 cure 11 salely precaul~ons and more He also 
glves you valuable sleps on how lo  ellmlnale 7V and stereo problems 
To help you undersland thls perplexing problem even more thls new 
book gives you lnleresllng RFI case hlslorles tillers lo buy or bulld 
moblle telepnone CAlV and compuler problems and Ideas on how lo  
solve I h e r  Profusely ~llustrated and packed w ~ l h  pracllcal aulhoritallve 
~nlo~mation c 1981 24/ pages Ilrsl edll~on 
LIRP-IH Softbound $8.95 

Please add $1.00 to cover shipping and handling. 

HAM RADIO'S BOOKSTORE 
GREENVILLE, N. H.  03048 
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THE BIG SIGNALB BALUN 
160-6 meter spectrum coverage 

First with built-in lightning arrestor 

Unconditionally guaranteed W P ~ U  Slqnal 

BALUN 

More efficient coverage 
than any competitive balun 

THE 
# 

Can withstand 6 0 0  ~ b .  pull CHOICE OF B HAMS 

Handles 2,000 watts AROUND THE WORLD 
Weatherproofed 

Call or write today! 

HY/H8~rRIAh~k8/C8n8d8 T d  hcc 
Colkct 1-315-437-3953 1-800-448-1666 

A Dlvlslon of Mlcroweve Filter Company. Inc. 6743 Klnne Street, East Syracuse, NY 13057 

r 

MAXI TUNER 
SOLVES ANTENNA PROBLEMS 

THE FINEST 
ANTENNA TUNER AVAILABLE 

Coax Rnvdum WUP lnt l  Ralanced Anrmnas 

- Presents M 75 Ohm Resistrve Load lo Your 
Transm~tter U s ~ n g  V~rtual ly Any Antenna 
System lflalun Optlonal $19 951 

- Conttnuous 1 7 30 MHzCoverage 
- Rotary Inductor (28 ,,ti) 
- Rugged Cast Alum~num Turns Counter 
- Handles 3 KW PEP 2 KWwllh Balun 
- Velvet Smooth 6 to 1 Vernler Tunlng 
- 0 100 Loggtng Scale on 503 pF Capac~tors 

- -- -- -- - 

continental FREE SHIPMENT U S 

Maxi wtthout SWR - $259 95 
Max1 with SWR - $29995 

~ ~ ~ ~ o n s ~ n  re.tasn!s ad0 4 . 5" e= 7.. 

FORCOLORBROCHURE 
OPERATINO MINTS 

CALL OR WRITE 

1249 GARFIELD ST 

R F ~ ~ ~ ~ ~ N E N T s  NIAGARA WIS YO, 

0151x1 aria 

i 
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owners' survey - TR7 

A survey of 
owners' opinions 
of the Drake TR7 

This month, the ham radio readers' survey deals 
with the popular Drake TR7, certainly one of the 
most desirable high-frequency transceivers in recent 
years. One hundred and ninety-five completed and 
usable questionnaires were returned by our readers. 

The Drake TR7 is a synthesized transceiver that 
provides continuous receive coverage from 1.5 to 30 
MHz, and transmits on all Amateur frequencies cur- 
rently assigned within this range. The circuit com- 
bines a frequency synthesizer with a PTO, and there 
is a 1-kHz dial and 100-Hz digital readout resolution. 
The receiver has full passband tuning, with a first i-f 
of 48.05 MHz. The radio features solid-state, no 
tune-up operation. 

the good features of the TR7. . . 
In response to the question, What is the rig's best 

feature?, the most frequent answer was the general 
coverage aspect of the radio. Thirty-six percent of 
the respondents mentioned this capability and the 
high quality of the TR7 receiver, which was praised 
for both its sensitivity and selectivity. (Note that, 
with the optional Range Program Board, the TR7 will 
tune 0 through 30 MHz, and programmable, out-of- 
band transmit capability is available for other fre- 
quencies such as MARS, Embassy, Government, and 
the new WARC bands.) Several Amateurs said how 
much they enjoy being able to use the TR7 for 
SWLing. 

Thirty-one percent of the respondents mentioned 
the broadband characteristics of the radio as among 

its best features (many - in fact, most, respondents 
listed more than one "best feature.") Because the 
radio is solid-state, there is no need for preselection 
tuning or transmitter adjustments. Many of the re- 
spondents to the questionnaire who had been accus- 
tomed to operating only tube-type radios were ap- 
preciative of this aspect of the TR7. 

Other "best features" frequently mentioned were 
ease of operation (16 percent), flexibility (9 percent), 
good audio (9 percent), portability (8 percent), and 
the digital readout (7 percent). Here are some repre- 
sentative replies to the question, What is the rig's 
best feature?: 

"Flexibility - it does everything! A-m is clear, and 
accessories all plug in together and work well." - 
AK0U 

"General coverage receiver, ease of operation, 
passband tuning." - WD8JUB 

"Hard-hitting, pleasing, clean CW receive note; 
ease of alignment." - KL7T 

"Continuous coverage from 0 to 30 MHz." - 
AG8T 

"Receiver is excellent, especially filters and pass- 
band tuning. Good physical layout, and easy to ma- 
nipulate the controls. I like the full frequency ability 
- I do SWLing. Most flexible receiver to use: it's a 
real pleasure!" - AE2J 

"The 0-30 MHz receiver. The receiver has excellent 
sensitivity and dynamic range. I often get solid copy 
after other stations give up. The no-tune QSY fea- 
ture of the transmitter is excellent. Also very rugged 
output. My transceiver was once key down (at re- 
duced power) for 20 hours with no detectable 
change to either the TR7 or its power supply." - 
A M 6  

"Digitally programmed frequency selection. The 
rig will never be obsolete." - WBGQDS 

"Flexibility: the ability to use many modes of oper- 

By Martin Hanft, WBlCHQ,  Production 
Editor, ham radio magazine 
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PARTS AVAILABILITY 1 ACCESSORIES PRICE 

FACTORYIDEALER SERVICE QUALITY OF PERFORMANCE MAINTENANCE 
8 0  WORKMANSHIP 

c 6 0  
u 

2 4 0  
20 

EASE OF OPERATION RELIABILITY DURABILITY INSTRUCTION BOOK 
8 0 

5 6 0  
W 

2 40 
20 

1 2 3 4 5 6 7 8 9 7 0  1 2 3 4 5 6 7 8 E l O  1 2 3 4 5 6 7 8 9 1 0  1 2 3 4 5 6  7 8 9 1 0  

RATING RATING RATING RATING 

fig. 1. How the TR7 was rated, from 1 (poor1 to 10 (perfect). 

ation, wide frequency coverage, and the possibility 
of connecting many external components, such as 
receiver and linear amps, making the TR7 the central 
control point of the station." 

"No tune-up. I use the passband tuning and the 
RIT often to get rid of QRM. I also use the STORE 
pushbutton for DX pileups." - NGXL 

"Ease of operation. Transmit audio: Many stations 
comment that my audio is better than most and even 
more readable than others with the same signal 
strength." - W9KFQ 

"Excellent receiver with passive front end and 
choice of receiver i-f filters. General coverage capa- 
bility. Plug-in circuit boards. Ability to use digital dis- 
play as frequency counter. Passband tuning. VOX 
controls on front of unit. Covers new bands and 
MARS." - W9UI 

"Excellent skirt selectivity and dynamic range." - 
AA50 

"No tuning of output stages; RIT; built-in frequen- 
cy meter; continuous coverage." - W4UI 

"160-meter capability ." - WGGAW 
"Excellent receiver: Freedom from overload, IMD, 

and cross-modulation distortion. Flexibility: Can 
transmit and receive over whole hf spectrum; can 
also receive VLF." - N2MS 

"Super receiver section. I have owned most of the 
popular rigs and I consider the TR7 the best trans- 
ceiver available." - K30X 

"Good read-out, good passband tuning, and easy 
to work on or modify. Good general coverage per- 
formance; very stable; no warm-up or drift. Runs 
very cool with fan, which is very quiet." - W7UC 

"It's hard to say which is best, it's got so many 
great features. Easy to operate; can be quickly dis- 
connected from home station and put in car; great 
audio on transmit and receive. Easy to operate 
mobile: Very stable VFO on rough roads." - 
KA7AWS 

table 1. Best feature. The percentage refers to  the 
number of respondents who listed that feature as 
best. Note that many respondents listed more than 
one "best feature." 

percent 

general coverage receiver 36 
broadband qualities 3 1 
ease of operation 16 
good audio 9 
flexibility 9 
no tune-up 8 
battery operation and portability 8 
digital readout 7 
stability 6 
built-in frequency counter 6 
clean CW 5 
power output 4 
good accessory connections 4 
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table 2. Worst feature. The percentage refers t o  the 
number of respondents w h o  listed that feature as 
worst. 

percent 

PTO drift 10 
poor metering 9 
auxiliary programming 7 
service manual 6 
front panel appearance 5 
noisy receiver at minimum volume 5 
size of pushbuttons 4 
price 4 
AGC always on 4 
sensitivity to SWR 3 

table 3. Problems. The percentage refers t o  the num- 
ber of respondents who  listed the problem on  their 
survey form. 

percent 

no problems 32 
frequency drift 10 
bad solder joints 6 
PIN diode problems 6 
tuning dial 5 
bad transistor 4 
rf in audio 2 
low audio output 2 
voltage regulator 1 

table 4. Accessories. The percentage refers t o  the 
number of respondents w h o  bought the accessory 
listed. 

percent 
additional filters 31 
remote VFO 18 
fan 16 
service manual 9 
noise blanker 8 
speech processor 8 
external speaker 7 
matching network 6 
amplifier 4 
wattmeter 4 

table 5. Desirable additional features. The percentage 
refers t o  the number of respondents w h o  would like 
t o  see the feature incorporated into the TR7. 

percent 
notch filter 18 
second VFO (now available as outboard accessory) 13 
speech processor Inow available as outboard ac- 9 
cessory) 
noise blanker (now available as accessory) 5 
fixed sidetone volume adjust 5 
phone patch jack 4 
built-in power supply 4 
fm mode 3 
programmable memory 3 
microcomputer interface 2 

i 

"Versatility - it works MARS on many out-of- 
band frequencies. The TR7's ability to reach any- 
thing from 1.5-30 MHz with no need for transmitter 
adjustments or receiver preselection makes it a great 
pleasure to operate." - WA4SH P 

"Extremely accurate frequency readout - can 
operate with confidence, knowing I'm on frequency. 
Passband tuning operates just great! Comes in handy 
most of the time I'm operating. General coverage re- 
ceiver adds to the enjoyment." - VE3LIQ 

"Wide frequency range. The XYL enjoys SW 
broadcasts and I like to copy ship-to-shore CW on If 
and hf. Very convenient for use in our travel trailer." 
- W8BH 
. . . and the bad 

In response to the question, What is the rig's worst 
feature?, the highest percentage of respondents, 10 
percent, reported drift in the PTO. Nine percent com- 
plained about the metering on the rig - being not 
calibrated well or being ineffective - and about 7 
percent did not like the STORE (frequency display) 
capability, finding no use for it. Other votes for the 
worst feature of the TR7 went to the service manual 
(for providing too little information), the looks of the 
front panel, the small size of the pushbuttons, and 
the price. 

Here are some sample replies to the question, 
What is the rig's worst feature?: 

"The lack of explanation in the owners' manual on 
the best ways to use the passband tuning feature. I 
still have not convinced myself that I am using it 
properly on SSB. The owners' manual should offer 
more technical information on the rig. I had to pur- 
chase the service manual in order to find out what's 
inside the rig." - AI0W 

"Has small, slow, frequency drift during the first 
hour from a cold start. After that it is very stable." - 
WFSP 

"Click in phones when switching from CW to 
SSB." - K5AS 

"Price. Doesn't have fm mode. Doesn't have 
notch filter. Doesn't come with mike or 12-volt 
power plug." - WD8PAQ 

"Haven't found any! I really can't say anything bad 
about this rig." - WA2MNG 

"No break-in. No possibility of switching the AGC 
off." - OZ8SO 

"No notch filter. Price." - AB6X 
"SWR protection circuit is very sensitive and a 

really good matching network (tuner) is a must to 
achieve maximum output." - KM4U 

"Price: A real nice radio but I think it is priced too 
high now at $1495.00." - KA2HYV 

"Af gain control doesn't quiet the receiver." - 
DL7GK 
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"Drift during warm-up." - N2AQS 
"There are just no bad features." - KHGJRZ 
"No memories on second VFO. Poor quality dial 

mechanism." 
"PTO drift." 
"Counter reads out to only the nearest 100 Hz. 

Readout to nearest 10 Hz would be useful to meet 
military frequency standards (most are f 50 or +25 
HZ)." - WB2BOO 

"Analog dial is hard to read." - Ed Clabough, Bir- 
mingham, Alabama. 

"No phone-patch connection. I had to have mine 
modified." - K9ERO 

"Low audio output." - K5FZ 
"Weak audio." - WlOFZ 
"Sensitivity to antenna SWR." 
"No built-in notch filter. No way to completely de- 

feat the AGC circuit." - W5AYZ 
"As with all broadband solid-state no-tune radios, 

an antenna tuner/matchbox is required to match an- 
tenna, or rf shutdown will start about 3:1 SWR." - 
WBSHBH 

"Sidetone not adjustable." - W30DN 
"Frequency creep." - W1 AY 
"Volume control can't completely cut off audio. 

Digital display hold button is useless. Auxiliary VFO 
shifts frequency when spot button is depressed." - 
WB9IWN 

problems 
Thirty-two percent of those completing question- 

naires said they've had no problems with the TR7. 
The most common problem encountered with the 

TR7, mentioned by 10 percent of the respondents to 
the questionnaire, was frequency drift. Other prob- 
lems that cropped up were bad solder joints, leaky 
PIN diodes, problems with the tuning dial, and an oc- 
casional bad transistor. Bad solder joints were re- 
ferred to by about 6 percent of those who replied. No 
other problems received significant attention from 
our respondents. 

additional features 
To the question, What additional features would 

you like to see built into a rig of this type?, the most 
frequent response was a notch filter, mentioned by 
18 percent of the respondents. Next to the addition 
of a notch filter, the addition of a speech processor 
ranked high in the estimation of Amateurs respond- 
ing. About 9 percent said that they would want to 
see some son of speech processing incorporated into 
a rig of this type. 

Other additional features that were mentioned 
were a phone-patch jack, programmable memories, 
a noise blanker, fm mode capability, a sidetone vol- 

ume adjustment, an SSB squelch, and a built-in 
power supply. 

accessories and 
related findings 

The most popular accessory among owners of the 
TR7 is filters, which were purchased by about a third 
of those replying to the survey. However, we believe 
that about 75 percent of TR7 owners have actually 
purchased filters, which indicates that most of those 
responding to the survey didn't consider the filters as 
accessories. These include a-m, CW, and SSB filters. 
Next in popularity (18 percent) was a remote VFO, 
followed by speech processors, noise blankers, ex- 
ternal speakers, and the service manual. 

To the question, Have you had the rig serviced?, 
51 percent answered yes and 49 percent no. Eighty- 
two percent of those whose rigs had been serviced 
said that the servicing was satisfactory. To the ques- 
tion, Have you been able to obtain all the accessories 
and parts you need?, 98 percent answered yes, indi- 
cating that Drake is certainly making their parts and 
accessories available to Amateurs. Ninety-four per- 
cent of those who purchased accessories were happy 
with them. 

By license class, 45 percent of those responding to 
the questionnaire held an Advanced class ticket, 38 
percent were Extras, 15 percent were Generals, and 2 
percent were Technicians. 

To the question, What antenna do you use most, 
51 percent answered beam, 33 percent answered 
wire, 13 percent said vertical, and 3 percent replied 
other. 

The following twelve categories were scored from 
1 to 10 (with 1 being poorest, 4 to 6 average, and 10 
perfect): Ease of Operation, Reliability, Durability, In- 
struction Book, FactoryIDealer Service, Quality of 
Workmanship, Performance, Maintenance, Parts 
Availability, Accessories (ease of connection), Price 
and Flexibility. The scores are reported in fig. 1. 

would you buy one again? 
That's the big question, and over 88 percent of the 

Amateurs responding answered yes. That's the high- 
est positive response we've received thus far on any 
piece of high-frequency Amateur gear we've asked 
our readers about. Owners of the Drake TR7 are ob- 
viously very happy with their choice. 

Next month, ham radio will present the results of 
its readers' survey on the Kenwood 520. This is a rig 
many Amateurs have asked to have reviewed, and 
the results should be interesting. Thanks to all who 
have participated by sending in a completed ques- 
tionnaire. 

ham radio 
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TOLL 
For the best deal on 

*AEA*Alliance.A meco*Apple*ASP 
.Avanti*Belden*Bencher*Bird.CDE 
.CES-Com municati ons Specialists 
*Collins*Cushcralt.Daiwa*DenTron 
*Drake.Husller*Hy~Gain*lcom.IRL*KLM 
.Kenwood*Larsen- Macrolronics*MFJ 
.Midland. Mini.Producls*Mirage.Moslev 
*NPC*Newlronics-Nye*Panasonic 
*Palomar Enqineers-Regency*Robot 
*Shure.Standard*Swan.Tempo 
*Ten-Tec-Transcorn-Yaesu 

Your Best Buys 
for 1 0  vember! 
TRIONYX TR-1000 6 0 0  M H z  

Frequency Counter $ 1  39.95 
ICOM IC-730 HF Xcvr ... 

Now only $749.95 
ICOM IC-2A 2M Hand-Held ... 

Limited special , $21 9.50 
KENWOOD TR-7730, TS-830s  

In stock, immediate delivery! 
YAESU's New FT-208R ... Now 

delivering f rom stock ... 
ROBOT 8 0 0  ASCII, Baudot and 

CW Terminal - $799.95 
APPLE Disk Based System: 

Apple I I  or I1 Plus with 48k  
RAM installed, Disk I I  with 
controller,.DOS 3.3 ,$I 8 9 9  

APPLE Game Paddles available 
l u a n t ~ t ~ e s  l ~ r n ~ t e d  all prlces suhlect to  

change w~thout no t~ce 

We always have an excellent 
assortment of fine used equip- 
ment in stock ... Come in or call 

CALL TOLL FREE 
(oulmlde llllnolr only) 

H'OURS: 930-930 Mon.. Tucr.. Wed. 6 Frl. - -  ~ ~ ~ 

, 9:30-9:00 Thursday - 990-300 Saturdav 
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WHY PAY 
FULL PRICE FOR 
AN 80-10 METER 
VERTICAL 

. . . if ou can use only 113 
oAt on 107 

. . . oronly 112of iton207 

. . . or only 314 of it on 407 

Only Butternut's new 
HFSV-Ill lets you use the 
entire 26-foot radiator on 
80, 40, 20 and 10 meters 
(plus a full unloaded quar- 
ter-wavelength on 15) for 
higher radiation resistance, 
better efficiency and greater 
VSWR bandwidth than 
conventional multi-trap de- 
signs of comparable size. 
The HF5V-Ill uses only two 
high-Q L-C circuits (not 
trapsl) and one practically 
lossless linear decoupler for 
completely automatic and 
low VSWR resonance (typi- 
cally below 1.5: 1 )  on 80 
through 10 meters, inclu- 
sive. For further informa- 
tion, including complete 
specifications on the HFSV- 
Ill and other Butternut an- 
tenna products. ask for our 
latest free catalog. If you've 
already "gone vertical." ask 
for one anyway. There's a 
lot of information about 
vertical antennas in gener- 
al, ground and radial sys- 
tems, plus helpful tips on in- 
stalling verticals on roof- 
tops, on mobile homes, etc. 

@ BUTTcTNUT 
C ELECTRONICS 

356E Route 2 
San Marcos, Texas 78666 

Phone: (51 2) 396-41 11 

.... . 

BEAT B ~ ~ i ~ ~ ~ ~ ~ !  
OPfRATE your SYN:IIr:I.'ID HT !rl'iT~N_I!OIjrp from any 
v - T F 0 . C .  sourcc. ,iuto. Tri~(*. R i .  L ~ q h t  Ai rcraf t  
(17 or 28v system). I4ome D.C. Power Supply!!! 
STEWART'S Nev"BATTERY-BEATERnprovides the proper 
REGULATED v o l t a m  m i g  and plenty of - 
c u r r m o r  CONTINUOUS FULL POWER CpNSMIT! A11 
day travel, i l E K n e n i n g n p T e 3 e t  w i - 2  QRJ 
TO RE-CHARGE! TRANSMIT EVEN WITH DEAD NiCads!!!! - . - -. - - - -. - - 

a battery charger but a FULL FOR SOURCE w i t h  
TWO PROTFCTION fIRClllTS' - 

DRUGGED ALUMINUN CASE! NEW, IMPROVED MODEL FOR ICCM! 
50 TOUGH THE AVERAGE MAN CAN STAND ON IT! 

.YOUR NiCads REMAIN IN PLACE! Simply unplug f o r  
INSTANT PORTABILITY!! -- -- 

*DESIGNED by an engineer from NASA's Jet Propulsion 
Laboratory with components rated 50% beyond 
requirements! 

OPRE-UIRFO JACK for  your radio with detailed. step- 
by-step insta l la t ion instructions. 

.TUO s rT. Pnum CORDS - 10 FT. TOTAL REACH! VELCRO 
pads to mount anyuhere! 1 FULL YEAR WARRANTY!! 

*NO INTERFERENCE with PL's! LONGER LIFE FOR NiCads! 
rThe accessory power supply that can claim a l l  
these excit ing features. and more!! 

, N O W  AVAILABLE for  TEMPO 5-1.2.5; 
YAESII FT-707R; 1COM IC-ZA/T; UlLSON PK 11. PK IV; 
SANTEC HT-1700! (MEPIORY RIGS RETAIN MEMORY!!) 

'PRICE: ALL MODELS- $10.00 Post Paid. Ca. Res. add 
S1.RO Tax. C.0.0.'~- You pay Postage and COD fees. 

RECEIVERS 
R-1143MIRR-3 - 14-600 
Khz AM LW F S  In f~vebands 
mechanlcal dlgllal tunlng 
8%x17 /4~16% 80 Ibs 

R-3881URR - 0 '1 30 5 

Used checked $295. 
Manual part~al repro $1 5. 

M h i  - 30 bands rackrnount MII-Collins 
10'/?xl9xl3" 55 Ibs Used checked sib8 
Manual part~at repro $1 0: 
HAMMARLUND SP4OOJX - 0  54-54 M h i  AM- 
CW In seven bands rackmount lO%x19x17" 85 Ibs 
Used checked $285 Manual partla1 repro $10. 
R.6481ARR-41 - I 90  550 Khzand 2-25 Mhz AM CW 
In 25 bands mechanlcal d~g~ ta l  lunlng Requlres 24 VDC 
4 amps 7 /2xl6x13'/4 35 Ibs Used checked $205. 
Manual part~al repro $1 5. 
h e s  F 0 B bma. 0 VISA. MASTERCARD AccepM 
Allow lor Shipping Wr~ ts  for Nsw 1981 CATALOG 

Address Dent HR Phone 4191227-5573 

P MODEL 
SC lOOC 

MADE IN $329 95 

Covers 100 lo 1 < I 9 9  M H I  In 1 kHz steps wlth 

thumb-wheel d~a l  Accuracy 00001% a1 all Ire- 
quencles * Internal lrequency modulat~on trom 0 to 
over 100 kHz at a 1 kHz rate Spurs and nose at 
least 60dB below carrler RF outpul adlustable trom 
5-500mV across 50 ohms Operates on 12vdc @ 
'/z amp In stock tor ~mmed~ale sh~pplng $329 95 
plus shlpplng Overnight dellvery ava~lable at extra 
cost Range Extender (phase-locked m~xer/dtvld- 
er) tor above unlt Extends the range trom 1 to 580 
MHz Same slze as SG-100 Mounts p~ggyback 
Prlce $299 95 

VANGUARD LABS 
106.23 Jamecla Ave.. Hollis. NY 11423 

Phone: (212) 468.2720 
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X I C H A N N E L  CABLE  TV CONVERTER'  

.. 5 

.E TV CONVERTER' I 

, ., 
Ne 347ZAMR 

VIOCOR 2WO CONVERTER ELIMINATES PROBLEMS 
WHEN VIDEOTAPING FROM CABLE T V  

UNUSUAL FACTORY SURPLUS 
MID BAN0 - SUPER BAND CABLE TV TUNER 

" NO " l 7 V I I 2  - " IlYll - -  - 
FACTORY SURPLUS UHF TUNERS 

81and hm ~,rr*l,.r? 8 0 ,  I i.irlur 
At ,a,.,* <,<.? lC!.a8 f-! ..wr 

"..","#$.,~,.,,,,8,, .,,a < A t > ' "  T V  
., I "  , ,. ,.,.". , r'r No ,',,SU"PP 

MINIATURE FM WIRELESS MICROPHONE 

t,,.,, &,* *a<, " c,r 7"- ,G.  

95 

QUARTER-MILE WIRELESS MICROPHONE 

8 , : . , I  . .  . i  L . .  . .. 

I DUMPING! NORELCOENDLESS LOOP CASSETTES'  I 

I N  STOCK - THE MURA 
CORDLESS TELEPHONE SYSTEM1 

SALE OF O ~ A R T Z  BATTERY 
OPERATED CLOCK MOVEMENTS' 

NIB l57V11511 

I,,Yhbh. U.l,l >""',. 11 49 ..t 
e- <., 5 

I 20 AMP REGULATED IlVOC POWER SUPPLY4 1 

DllR L A T E S T  98 PACE 
r I r l<C lNAT!NG CATALOG 

E T C O  ELETTRONICS 1 il-&L-m ~ ; ~ ~ ~ ~ ~ " , O $ : G C E N T E n  1 

M o r e  Deta i ls? CHECK-OFF Page 10 

Learn to setvice, repair, 
and install everything from 

microwave antennas to 
two-way radios.. .from radar 

sets to TV transmitters. 
So other linrnr ,tud\ courx gives y 

such complete, profession;il training in so many 
fields of communicat~on. No other gives you 
such advanced equipment, selected for state- 
of-the-art design i ~ n d  features. Only NRI gives 
you the thorough preparation and trainingyou 
need to achieve professional competence in  the 
wide world of communications. 

Learn at Home 
in Your Spare Time 

l ~ a r n  at your ow11 piice, rlght in your own 
home. There's no need to quit your ioh or tie up your AM & I M  Rroadrastin~ 
evenings with night classes. No time or gas wasted 
traveling to school: NU1 hrings it all to you. You learn circuitry and 1.EI) digital r ~ ~ d o u t  me:in precision op- 
with NHI-dweloped fxct-track training methods, a eration and high eficienc): The scanner also features 
clearly and logically organized program using ad- micropmcescor Iias~lig with hoth programmable and 
vanced techniques for learning at home. scanning functions covering the HE \'HE and I;HF 

Includes 2-Meter k n ~ ~ e h r e r  mohile hands. [king NU1 Action Audio cassette train- 

&Bearcat ~ ~ t ~ ~ ~ t i ~  scanner ing units. you learn not only how lo operate these 

,.our tr;lllllng :,rourld your choice of this units. hut study their advanced circuitry in  detnil. 

high technology equipment. The synthesized two- Also included for hoth training and profesional 
use is a six-funct~on Ikckman I.CI) digital mult~meter. meter tr:inscelver rvrsents the latest advance in a Heathkit portable frequenoi counter, the Antenna 

portah'' communic'lrlons' Micro~roc6sor-hased Applicalions I;all, and tile I)iscovery Ilh? where 
ybt~ huild and 161 the "leading-edge" circuitry found 
in  your transceiver or scanner. 

FCC License or Full Refund 
I n  addition to a11 lessons, equipnirnt, and in- 

struments, you get special tra~ning for the FCC radio- 
telephone license you need to work in this exciting 
field. You pass your FCC examin:~tion or )our tuilion 
ritill he rp/urt&d injull. No ifs, ands, or hub.. .this 
money-hack warnnt). is validfor six months after 
completior~ of your course. 

Free Catalog, 
No Salesman Will Call 

NRl's free IIlO-p;~ge cictalog \how ;ill the equip- 
ment you get, descrihfi eac11 Iesso~~ in full, and tells 
ahnut other electronic training In tieldc IikeTV/Audio/ 
Mdm. 3licrocomputers, and IJigital Electronics. \!all 
the coupon and see how we can make you a pro. I f  
counon ha heen removed. ~le;~se write to XU1 Schools. 

l h l n  dth profcssto~ul instrumentc and 39.34 8'lsconsin Ave . Washindon. D.C. 20016. 
equlpmcnt that's yours to keep. 

111-11111 

NRI Schools PIKLW t k k  fnr one ~IW nlalng onl! 1 
h1cc;raw - IIIII Continuing n ('ommun~cat~n~n Flmmnln FCC l ~ c e n r ~ s  I 

Education Center . Yohtle . ('11 hrcr:!h . 4lrrIne 
Cnlor T!: dudlo. and \'I~PO \ \ tern SPr~iclng 1 

3939 Wixonsin Avenue 
-T 

Elfflrnnln I w l ~ n  lkhr~nIng\ 
fl Comptller ElKtn~n~n itirludlng 

btlcrnrompulm 
I 

I ) ~ g ~ l a l  Elprlrnnln 
H.I*IC E l~ l rnn in  

I 
1 NO SALESMAN WILL CALL .- _ fl \rn:lll EII~III~ krvlcing 

I 
n UpI~rnre xrnclnu I 

I 

I 
o Ailinmnllve S P ~ V I C I ~ I ~  

fl ,!urn 41r (:nndir~o~i~ng 
( P h r  Rlnl) Age 0 Air ht~d~clan~np. H~:IIIIIX. R~frigmalion. 

I 
XI Solar 'Ti~hnnlop 

fl Roltdlng I'~~tl\lrurt~on 
I 
I 

dl1 t a m  courses 
-- .!pprnvrd u~aln (11 11111 ( cln .\tale ZIP 

I 
Chffk for drc:!ll\ 

I Atc'pd~led hy !he C ~ I I I I I ~  CommhSion of thr National Home Sudv Council 
I 
I 
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m \ l a l l l l L r j  D D 

EFCL455K13E 3.99 
EFCL455K40B2 2.99 
FX-07800L, 7 .8  MHz 12.99 
FHA 103-4, 10.7 MHz 12.99 

ORDERING INSTRUCTIONS 
Check, money order, or credit 

cards welcome. (Master Charge and 
VISA only.) No personal checks or 
certified personal checks for foreign 
countries accepted. Money order or 
cashiers check in U.S. funds only. 
Letters of credit are not acceptable. 

Minimum shipping by UPS is $2.35 
with insurance. Please allow extra 
shipping charges for heavy or long 
items. 

All parts returned due to customer 
error or decision will be subject to a 
15% restock charge. If we are out of 
an item ordered, we will try to replace 
it with an equal or better part unless 
you specify not to, or we will back 
order the item, or refund your money. 

PRICES ARE SUBJECT TO 
CHANGE WITHOUT NOTICE. Prices 
supersede all previously published. 
Some items offered are limited to 
small quantities and are subject to 
prior sale. 

We now have a toll free number, 
but we ask that it be used for charge 
orders only. If YOU have any qUeS- 
tions please use our other number. 
We are open from 8:00 a.m. - 5 0 0  p.m. 
Monday thru Saturday. 

Our tol l  free number for charge 
orders only is 800-528-3611. 

MINIMUM ORDER $10.00 

NEW CHERRY BCD SWITCH 
New end plates 
Type T-2a. .. .. . . . . .. 1.29 each 

$1.00 each 
T-3-5 1 to 5 pF 
T-6-5 1. 7 to 11 pF 
T-9-5 2 to 15 pF 

189-6- 1 . 1 to 10 pF 
189-502-y 1 .3  t o  6.7pF 

189-503-105 1 .4  to 9.2pF 
189-504-5 1 . 5  to  11.6pF 
189-505-5 1.7 to  14.1pF 

189-505-107 1. 7 to 14. 1pF 
189-506-103 1. 8 to  16.7pF 

189-508-5 2.1 to 22.9pF 
189-507- 105 2 to 19.3pF 

189-509-5 2.4 to  24.5pF 
545-043 1 .8  to  1 1 . 4 ~ ~  

A 

304 100-550pF 1.50 
400 .9-7pF 1.00 
40 2 1.5-20pF 1.00 
420 1-12pF 1.00 
423 7- 100pF 1.00 
4 26 37-250pF 1.01 
464 25-280pF 1.00 
46 5 50-380pF 1.39 
46 7 110-580pF 1.03 

469 170-780pF 1.40 
4615 390- 1400pF 2.02 
404 8-60pF 1.00 
405 10-80pF 1.00 
422 4-40pF 1.00 
424 16- 150pF 
427 55-300pF 

1.00 
1.00 

462 5-80pF 1.50 

6KD6 5.00 
6LQ6/6JE6 6.00 
6MJ6/6 LQ6/6JE6C 6.00 
6LF6/6MH6 5.00 
12BY7A 4.00 
2 3  26 4.69 
4X150A 29.99 
4CX250B 45.00 
4CX250R 69.00 
4CX3OOA 109.99 
4CX350A/8321 100.00 
4CX350F/J/8904 100.00 
4CX1500B/8660 300.00 
81 1A 20.00 
6360 4.69 

6939 7-99 
6146 5 -00  
6146A 5.69 
6146B/8298 7.95 
6146W 12.00 
6550A 8-00  
8908 
8950 

9'00 

4-40OA 145.00 
4-400C 145.00 
572B/T160L 44.00 
7289 9.95 
3- 10002 229.00 
3-5002 141.00 

MRF449 12.65 BFR91 1.25 
MRF449A 12.65 BFR96 1.50 

11.00 BFW92A l.OO 
11.77 BFW92 . 79 
15.00 MMCM918 14-30 

MRF203 P. 0. R. 
MRF216 19.47 
MRF221 8.73 
MRF226 10.20 
MRF227 2.13 
MRF238 10.00 
MRF240 14.62 
MRF245 28-87 
MRF247 28.87 
MRF262 6.25 
MRF314 12-20 
MRF406 11-33 
MRF412 20.65 
MRF421 27.45 
MR F422A 38.25 
MRF422 38.25 
MRF428 38.25 
MRF428A 38.25 
MRF426 8.87 
MR F426A 8.87 

MRF453 13.72 
MRF454A 21.83 
MRF455 14.08 

14.08 MRF455A 
MRF474 3.00 
MRF475 2.90 
MRF476 2.25 
MRF477 10.00 
MRF485 3.00 
MRF492 20.40 
MRF502 .93 
MRF604 2.00 
MRF629 3.00 
MRF648 26.87 
MRF901 3.99 
MRF902 9 .41 
MRF904 3.00 
MRF911 4.29 
MRF5176 11.73 
MRF8004 1.39 
BFR9O 1.00 

MMCM2222 15.65 
MMCM2369 15.00 
MMCM2484 15.25 
MMCM3960A 24.30 
MWA120 7. 80 
MWA130 8.08 
MWA210 7.46 
MWA220 8.08 
MWA230 8.62 

8.08 MWA310 

NEW MRF472 
12.5 VDC, 27 MHz 
4 Watts output 
10 dB gain 

1.69 ea. 
50 

loo/69e O0 
1000/480. O0 

TO-3 TRANSISTOR SOCKETS 
Phenolic type..  . . . . . . . . . .6/$1.00 

NEW SIMPSON 260-7 $99.99 

RG174/U - $15.00 per 100 ft. 
Factory new 

PL259 TERMINATION 
52 Ohm 5 Watts $1.50 each 

TORIN TA700 FANS NEW $29.99 each 
Mode1 A30340 
230 VAC (a, .78 Amps 
W i l l  a l so  work on 115 VAC 



1/4 x 2 1/2" shaft 
$2.50 each 

193- 10-6 2.2 to  34 pF 
193- 1 .5  to 27.5pF 
193- .6  to 6.4pF 

$1.00 each 
160-107-16 .5 to 12 pF 
193-10-9 2.2 to 34 pF 

193-10-104 2.2 to 34 pF 
193-4-5 3 to 30 pF 

B p 
MRF454 Same a s  MRF458 
12.5 VDC, 3-30 MHz 
80Watts output, 12dB gain 

$17.95 ea. 

...... #124-0311-100.. 6.99 each 
For  8072 etc. 

. . . . .  #124-0107-001.. 13.99 each 
For 4CX250B/R, 4X150A etc.  

. . . . . .  6124-0111-001.. 4.99 each 
Chimney for 4CX250B/R and 
4x150 

#124-0113-001 and 124-0113-021 
$12.99 each 

Capacitor for #124-0107-001 

7.4815 1 1 38.000 

. #123-209-33 Sockets.. .6.99 each 
For 811A, 5728,866, etc. 

9 A B 

6.8pF 47pF 
8.2pF 62pF 

lOpF lOOpF 
12pF 160pF 
13pF l8OpF 
14pF 200pF 
20pF 240pF 
24pF 380pF 
33pF 470pF 
36pF lOOOpF 
43pF 350V O0 each 

88 Pin Motorola Bus Edge Connectors 

Gold plated contacts 
Dual 43/86 pin .156 spacing 
Soldertail for PCB. .$3.00 each ............. 

llOVAC MUFFIN FANS 

New .................... $11.95 
Used .................... $5.95 

More Details? CHECK-OFF Page 102 November 1981 73 

30 MFD @ 500 VDC 1.69 
22 MFD @ 500 VDC 1.69 

100 MFD @ 450 VDC 2. 29 

225 150 MFD MFD @ @ 450 450 VDC VDC 4.29 
3.29 

.001/1000pF @ 10 KV .89 
.00 l  @ ~ K V  4/1.00 

.0015@ 3 KV 3/1.00 
. O l  @ 4 KV ' 79 
. O l  @ 1.6KV 
.02 @ 8KV 

4'1'00 
2.00 

6/1.00 . O l  @ 1 KV 

NEW 2" ROUND SPEAKERS 
100 Ohm coil $. 99 each 

PLASTIC TO-3 SOCKETS 
4/$1.00 

CRYSTAL FILTERS 
Tyco 001-19880 Same a s  2194F 

10.7 MHz narrow band 
3 dB bandwidth 15 KHz min. 

20 dB bandwidth 60 KHz min. 
40 dB bandwidth 150 KHz min. 

ultimate 50 d~ insertron loss 1 dB max. 
Ripple 1 dB max. Ct. 0+/-5 pF 3600 Ohms 

$3.99 each 

78M05 
Same a s  7805 blt only l /2  Amp 
5 VDC .49 each or 10/$3.00 

Sprague. Stable Polypropylene. 
.50 each or 10/4.00 

not sold mixed 

2 to  30pF 
1 . 2  to 13pF 

3.9 to 18pF 
3.9 to 40pF 
3.9 to 55pF 

Carbide Circuit Board Dril l  Bits 
f o r P C B B o a r d s  

5 mix for $5.00 

5310 N-CHANNEL J-FET 450 MHz 
Good for VHF/UHF Amplifier, 
Oscillator and Mixers 3/$1.00 

P 

MURATA CERAMIC FILTERS 
SFD 455D 455 KHz 2.00 
SFB 455D 455 KHz 1.60 
CFM455E 455 KHz 5.50 
CFU 455H 455 KHz 3. 00 
SFE 10.7MA 10.7 MHz 2.99 

TEXAS INSTRUMENTTIL-3OSP 
5 x 7 array alphanumeric display 

$3. 85 each 

MINIMUM ORDER $10.00 



I XZ-2 AUDIO CW FILTER 
. . . THE COPY MACHINE 

I 4 active stages, true bandpass filter Low Q design I 

I Tunable center frequency 
4 bandwidths-90Hz. 115Hz. 
150Hz & SSB 

One-watt+ available 
audio output 

Simple to operate Matches any impedance 
Especially designed for the CW operator, useful as well on SSB 

XZ-2 Audio Filter $69.95 At  se lected dealers o r  a d d  

12V Power Supply $ 9.95 $2.00 handl ing. Quotat ion for 

WRITE FOR LITERATURE 
overseas postage on request.  

3 3 3  West  Lake St., Chicago. I L 6 0 6 0 6  (312) 263-1808 

DIRECTION FINDERS 

I f  you're serious abou t  d i rec t ion 
f inding, y o u  want  t h e  best, most  
dependable and proven equip- 
men t  f o r  a fast f ind, whether it's 
f o r  a downed  aircraft  o r  a re- 
peater jammer. 

I f  y o u r  needs are i n  t he  100-300 
M H z  range, t h i n k  o f  L-Tron ics  
fo r  ground, air, o r  mar ine DF.  
We also have equipment  that  gives 
dual capabi l i ty,  such as search 81 
rescuelamateur radio, 1461220 
amateur. and a i r lmar ine SAR.  

O u r  un i ts  w i l l  D F  o n  A M ,  FM,  
pulsed signals and random noise. 
T h e  meter  reads left-r ight i n  t he  
D F  mode  f o r  fast, accurate bear- 
inqs. and  le f t  t o  r ight  signal 
st'ength i n  t he  R E C ; ~ ~  mode  
(120  d B  to ta l  range w i t h  t he  sensit iv i ty cont ro l ) .  I ts  3 d B  antenna gain and  .06 u V  
typ ica l  D F  sensitivity a l l ow  the  crystal-control led un i t  t o  hear and posit ively track a 
weak signal a t  very long ranges. It has n o  180' ambiguity.  

Over 3,000 o f  o u r  un i ts  are in t h e  f ie ld  being used t o  save lives, catch jammers, f i n d  
ins t rument  oackaaes. track vehicles. Prices start a t  under $250 fo r  fac tory-bu i l t  

I 808 N. Main 
Evansv i l l e .  I N  4771 1 

TEN-TEC 
546 OmnlC $1060 00 
580 Delta 760 00 
525 Argosy 485 00 
280 Power Supply 15000 
255 Power SupplylSpkr 170 00 
243 Vfo-Omn~ 169 00 
283 Vlo-Delta 169 00 
444 Hercules Amp 1340 00 

lcom 730 $700.00 r Azden PCS3000iTTPk1t $ 295 00 

AEA READER CWlRTTYlASCll 275 00 
Alllance HD 73 Rotator 599 00 
CUBIC Astro 103 117500 
Da~wa CNA.2002 2 5 kw autotuner 

425 00 
HyGa~n Antenna Spec~als call 
ICOM 72OIA Power Sup 1M1c 1299 00 
KANTRONICS Mlnl-Reader 265 00 
KLM KT-34 XA $475 00 
MFJ 496 Keyboard 295 00 
MIRAGE BlO8 150 00 

SANTEC HT1200 8 ST71T call 
SHURE 444D 4@ 81 2-422-0231~'~ 1 
MOM-FRI SAM-6PM SAT SAM-4PM 

/ HIGH STABlLrlY \) 
I CRYSTALS FOR I 

FREQUENCY + 
OR TIME JJ-IJ-L 

USE THE BEST 
BUY 

JAN CRYSTALS 

CB 
CBstandard 

2meter 
scanners 

Amateur Bands 
ieneral Communication 

lndustrv I 
~ a r i n e v ~ ~  I Micro processor crystals 

Send  lor for our la test  catalog. 
write or phone for more detai ls 

Jan crvsta ls  
PO. BOX 06017 

~ t .  Myers, Flor ida 33906 
all phones (813) 936-2397 

easy to  cha rge  
equipment  backed b y  warranty, money-back guarantee, and fac tory  servlce and 
assistance. Wr i t e  today fo r  a free brochure and prtce Itst. 

L -TRONICS ( A t t e n t ~ o n  H a m  Dept.)  
I 1 - 

5 5 4 6  Cathedral Oaks Rd .  I I 
Santa Barbara, C A  9 3 1  11 
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Designed for 
APARTMENTS - MOTELS - VACATIONS 
Quick Simple Installation. Operates on 2.6, 
10,15,20 and 40 meters. All coils supplied. 
Only 22-1/2 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 
Write for more details and other B&W products 
BARKER & WILLIAMSON. INC. 
1 0  CANAL STREET 
BRISTOL PA 19007  
215 -7885581  

You can send broadcast qualttv v~deo o f  home movies, v~deo 
tapes, computer games, etc, at a cost that IS less than slowan 
Really Improves publlc servoce communlcatlons for parades, 
RACES, CAP searches, weather watch, etc 

a DX IS about the same as 2 meter s~mplex - 15 t o  100 mller 
ALL IN O N E  BOX 

T C - 1  Transrni t ter/Converter . . . . 
Plug i n  camera, ant., rnlc, and  TV  
and  y o u  are o n  t he  alr. C o n t a ~ n s  
A C  supply, T IR sw, 4 Modules 

-- b e l o w  . . . . . . . . . . . . . S 399 p p d  

P U T  Y O U R  O W N  S Y S T E M  T O G E T H E R  

3. 

T X A 5  ATV Exc i ter  contains 
v ~ d a o  modu la to r  and x ta l  o n  434 c. '-., o r  439.25 m H z .  A l l  modules 
w i red  and  tested . . . . . $ 8 9  p p d  

P A 5  10 Wat t  Linear matches K#!! exc l ter  f o r  ~ o o d  co lor  and sound. 
Thts  and a l l  modules  r u n  o n  
13.8 vdc. . . . . . . . . . . S 89 p p d  
T V C - 2  Downconver ter  tunes 
420 t o  450 rnHz. Ou tpu ts  T V  *- c h  2 o r  3. C o n t a ~ n s  l o w  nolsp 
MRF901 p reamp . .  . . . . S 55 p p d  

PACKAGE SPECIAL all F M A 5  A u d i o  Subcarrier adds 
four modules $ 249 P P ~  standard TV  sound t o  the 

p lc ture  . . . . . . . . . . . . $ 2 9  p p d  

S E N D  S E L F - A D D R E S S E D  S T A M P E D  E N V E L O P E  
F O R  O U R  L A T E S T  C A T A L O G  I N C L U D I N G :  

I n f o  o n  h o w  t o  best get o n  ATV, modules  f o r  t he  bu i lder ,  
comple te  units,  b & w  and co lo r  cameras, antennas, moni tors ,  
etc. and more.  2 0  years experience i n  ATV. 
C r ~ r i ~ t  card  orders cal l  12131 447-4565.  Check. Money  

HAL2304 MHz DOWN CONVERTERS (FRED RANGE 200012500 MHz) 
2304 MODEL #I KIT BASIC UNIT W/PREAMP LESS HOUSING 8 FITTINGS $49.95 
2304 MODEL #2 KIT (wl lh preamp1 S59.95 
2304 MODEL *3 KIT l w ~ l h  H ~ g h  Ga~n preamp) S69.95 
MDOELS i P, 3 WlTH COAX FITTINGS IN  8 OUT AN0 WITH WEATHER PROOFED Dl1 LA'>r 
HOUSINGS 
FACTORY WIRED L TESTED S50 dcll l lonal 
BASIC POWER SUPPLY S19.95 
POWER SUPPLY KIT FOR ABOVE WITH CASE $24.95 
FALTORY WIRED8 TESTED S 34.95 
ANTENNAS& OTHER ACCESSORIES AVAILABLE SEND FOR MORE INFO 
COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEEDED TO MAKE YOUR 
COU'dlER COMPLETE HAL-OOOA 7 DIGIT COUNTER WlTH FREOUENCY RANGE OF LERO 
1 0  000 MHI FEATURES TWO IYPUTS ONE FOR LOW FREOUENCY AN0 ONE FOR HILH 
FRLOUENCY AUTOMATIC ZERO SUPPRESSION TlME BASE IS 1 0 SEC OR 1 SEC GAIE 
WlTH OPTIONAL 10 SEC GATE AVAILABLE ACCURACY 2 001% UTILIZES 10 MHz 
CRYSTAL 5 PPM COMPLETE KIT $129 

HAL.300A 7-DIGIT COUNTER (SIMILAR TO 600A) WlTH FREOUENCY RANGE OF 0. 
300 MHz COMPLETE KIT $109 
HALMA 8.DIGIT COUNTER WlTH FREOUENCY RANGE OF ZERO TO 50 MHz OR BETTFR 
AUTOMATIC DECIMAL POINT. ZERO SUPPRESSION UPON DEMAND FEATURES TWO IN. 
PUTS ONE FOR LOW FREOUENCY INPUT. AND ONE ON PANCL 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 10 MHz 
CRYSTAL 5 PPM COMPLETE KIT SlO9 

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

PRE-SCALER KITS 
HAL 300 PRE . . . . . (Pre-dr~lled G.10 board and a l l  components). . . . .514.95 
HAL 300 IUPRE. . . . . . . . . (Same as above but wlth preamp). . . . . . . . ,524.95 
HAL 600 PRE . . . . . (P rd r~ l l ed  G.10 board and a l l  components). . . . . $29.95 
HAL600 AIPRE.. . . . .(Same asabove but wlth preamp) . . . . ,539.65 

TOUCH TONE DECODFR KIT -. . . .. . 
HIGHLY STABLE DECODER KIT COMESWIIH7SIOEO PLATED lHRU AND SOLDER FLOWED 
G.10 PC BOARD. 7-567 s 2.7407 AND ALL ELECTRONIC COMPONENTS BOARO MEAS- 
URES 3 ~ 1 1 2 x 5 ~ 1 1 2  INCHES HAS 17 LINES OUT ONLYS38.95 

NEW - 16 LINE DELUXE DECODER S69.95 -.-... 

DELUXE 12.BUTTON TOUCHTONE ENCODER KIT UTILIZING THE NEW ICM 
7206 CHlP PROVIDES BOTH VISUAL AND AUDIO INDICATIONS1 COMES WlTH ITS OWN 
TWO-TONE ANODIZED ALUMINUM CABINET MtASURkS ONLY 2 -3 i4 "  x 3-314" COM- 
PLETE WlTH IOUCH-TONE PAD HOARD CRYSlAL CHlP AND ALL NECESSARY COMPO- 
NENTS TOFINISH THE KIT PRICED AT 129.95 . . . . - - - . . . - - - . . 
NEW - 16 LINE DELUXE ENCODER 239 95 -.. .- 

FOR THOSE WHO WISH TO MOUNT THE ENCODER IN  A HAND.HEL0 UNIT THE PC HlrAHD 
MLASURES ONLY 9 /16 "  x 1 314" THlS PARTIAL KIT WlTH PC BOARO. CRYSTAL Lt i lP 
AN0 COMPONENTS PRICED AT $14.95 

ACCUKEYER (KIT) THlS ACCUKEYER IS A REVISED VERSION OF THE VERY POPULAR 
WB4VVF ACCUKEYER ORIGINALLY DESCRIBED BY JAMES GARRETT. IN OST MAGAZINE 
AN0 THE 1975 RADIO AMATEUR'S HANDBOOK 516.95 

ACCUKEYER - MEMORY OPTION KIT PROVIDES A SIMPLE. LOW COST MEIHOO 
OF ADDING MEMORY CAPABILITY TO THE WB4VVF ACCUKEYER WHILE OESlGNtD FOR 
DIRECT ATTACHMENT TO THE ABOVE ACCUKEYER. IT CAN ALSO BE ATTACHED TO ANY 
STANDARDACCUKEYER BOARD WITH LITTLE DIFFICULTY 516.95 

BUY BOTH THE MEMORY AN0 THE KEVER AND SAVE COMBINED PRICE ONLY 532.00 

PRE-AMPLIFIER 
HAL.PA.19 WIDE BAND PRE-AMPLIFIER 2 200 MHz  BANDWIDTH ( - 3 6 %  
POINTSI 19dBGAIN FULLY A ~ E M B L E D  AND TESTED ~0.95 

CLOCK KIT - HAL 79 FOUR.DIOIT SPECIAL - S7.95. 
OPERATES ON. 12.VOLT AC INOT SUPPLIED) PROVISIONS FOR DC AN0 
ALARM OPERATION 

6-DIGIT CLOCK 12/24 HOUR 
COMPLETE KIT CONSISTING OF 2 PC G-10 PRE-ORILLtO PC BOARDS. 1 CLOCK CHIP. 6 
FND COMM CATH READOUTS. I 3  TRANS . 3 CAPS. 9 RESISTORS. 5 DIODES. 3 PUSH. 
BUTTON SWITCHES. POWER TRANSFORMER AN0 INSTRUCTIONS DON'T BE FOOLED BY 
PARTIAL KITS WHERE YOU HAVE TO BUY tVERYTHlNG EXTRA PRICED A t  $12.95 
CLOCK CASE AVAILABLE AND WlLL FIT ANY ONE OF THE ABOVE CLOCKS REGULAR 
PRICE $6 50 BUT ONLY S4.50WEN BOUGHT WITH CLOCK. 

SIX.DIOIT ALARM CLOCK KIT FOR HOME. CAMPER. RV. OR FIELD.OAY USE OPER. 
A ILS  ON 12-VOLI AC OR OC AND HAS ITS OWN 60-Hz TIME BASE ON THE BOARO. COM. 
PLtTE WlTH ALL ELECTRONIC COMPONENTS AND TWO.PIECE. PRE.DRILLED PC BOARDS 
BOARD SIZE 4" x 3" COMPLETE WITH SPEAKER AN0 SWITCHES IF OPERATED ON [)C. 
THERE IS NOTHING MORE TO BUY PRICED AT S16.95 
'TWELVE-VOLT AC LlNE CORD FOR THOSE WHO WISH TO OPERATE THt CLOCK FROM 
110-VOLT AC S2.50 

SHIPPINO INFORMATION - ORDERS OVER $20 00 WlLL BE SHIPPED POSTPAID 
EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES ARE REOUESTEO ON ORDERS LESS 
THAN 170  0 0  PLEASE INCLUDE ADDITIONAL $1 50 FOR HANDLING AN0 MAILING 
CHARGES SEND SASE FOR FREE FLYER 

DISTRIBUTOR FOR 
Aluma Tower AP Products 

(We have the new Hobby-Blox System) 

H AL-TRONIX 
- --- P. 0. BOX 1101 
-1 HAROLD c NOWLAND SOUTHGATE MICH. 48195 

WBLXH PHONE (313 2851782 

More Details? CHECK-OFF Page 102 November 1981 75 



DX 
FORECASTER 

Garth Stonehocker, K0RYW 

last-minute forecast 
The low-frequency bands, 160 

through 40, will be the favored DX 
bands for the first two weeks of the 
month. The higher frequencies will 
then begin to improve and be very 
good for DX for the last week and a 
half. That means a good DX holiday, 
as well as the holiday of the plentiful 
harvest, for which we can be thank- 
ful. Disturbances, however, may 
develop about the 6th, 15th, and 
26th. Remember: even though distur- 
bance means signal strength and 
QSB problems on some paths, others 
may be a DX harvest of plenty. Keep 
looking. 

November is a month of plentiful 
meteor showers going on from Oc- 
tober 26 to November 22, with the 
shower maximum of ten per hour on 
the 3rd through the 10th. This shower 
is known as the Taurids. Lunar peri- 
gee is on the 12th, and full moon is 
the day before, the 11th. 

November is often of special signi- 
ficance geophysically because of the 
quiet conditions of the geomagnetic 
field. November and December vie 
for being the quietest month of the 
year. By quietest is meant steadiness 
of the magnitude and direction at a 
point in the magnetic field as meas- 
ured by a magnetometer (a very sen- 
sitive compass). 

The variations of the geomagnetic 
field are described by the A figure on 
a daily basis. It is made from eight 
three-hour K figures. The K figure is 
the displacement from an average di- 
urnal curve for an observing station 
during the three hours. Why does the 
geomagnetic field become more 
stable in winter (November, Decem- 

ber, January)? One reason is the solar 
wind pressure against the earth's 
magnetic field (magnetosphere). 
Since the earth is closer to the sun in 
winter, the pressure at that time in- 
creases. This higher pressure around 
the magnetosphere holds it still - or 
tends to. In fact, the solar flux and 
geomagnetic field more often than 
not move opposite each other - ex- 
cept when the sun flares. 

November is also the first month of 
the winter DX season. Although the 
hours of daylight in the Northern 
Hemisphere are quite short now, the 
ionospherically propagated frequen- 
cies rise rapidly with the rising sun 
each day. This maximum usable fre- 
quency (MUF) becomes very high, 
giving the 6-, lo - ,  and 15-meter 
bands a few afternoon and some 
evening hours of good DX. 

The sunspot number (SSN) or solar 
flux is still high enough, now at the 
beginning of the decline of the SSN 
cycle, to produce openings on these 
bands. The high ionization piles up on 
both sides ( +  20 degrees) of  the 
geomagnetic equator. A mound of 
ionosphere above Central America 
and northern Argentina allows trans- 
equatorial one-long-hop signals into 
the southern populated areas of 
South America. The late evening 
hours, 2000-2300 local time, are the 
optimum times for DX to our friends 

can see why November ushers in the 
winter DX season, and now you have 
more time indoors to enjoy it. 

band-by-band summary 

Six meters will open occasionally for 
F2 long skip propagation with hops 
1000 to 2500 miles long, and with 
many hops usable. The openings will 
follow the sun during the day and 
early evening. 

Ten and fifteen meters will have 
openings similar to  those on 6 
meters, but more often and lasting 
longer. Worldwide DX is usual from 
after sunrise until well after sunset 
during periods of the 27-day solar flux 
maxima. Short skip of 1200 miles 
maximum distance is also possible, 
and will also be following the sun 
across the earth. 

Twenty meters will be open most all 
days and nights to some area of the 
globe, with long skip, and some short 
skip. Distances and number of hops 
will be much like those on the 15-, 
lo-, and 6-meter bands. 
Forty and eighty meters will be the 
most usable night-time bands for DX. 
Most areas of the world can be work- 
ed from dusk till just before sunrise. 
Hops shorten on these bands to  
about 2000 miles for 40 and 1500 
miles for 80 meters, but the number 
of hops can increase since signal ab- 
sorption in the ionospheric D region is 
low during the night. The path direc- 
tion follows the darkness across the 
earth, similar to the higher bands 
following the sun. Daytime short skip 
can be used during the day and at 
night if low-height horizontal anten- 
nas (high take-off angle) are used. 
Vertical antennas over good ground 
systems give the lowest take-off 
angles for long skip on these bands. 

down south. A bit of geomagnetic One-sixty meters will be about like 80 
disturbance even makes this type of meters and provide good stuff for the 
propagation better. enthusiastic DXer who likes to work 

The noise (ORN of the spring, sum- into the wee hours of the night and 
mer, and fall thunderstorms) is about early morning hours - maybe you 
over by now. This lack of QRN now retired folks or swing shift workers. 
makes DXing in the lower bands of 80 
and 160 meters a pleasure. So you ham radio 
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READY DECEMBER IST! 
The latest edltlons wil l  be publlshed soon! 
World-famous Radlo Amateur Callbooks. 
the most respected and complete llstlng of 
radio amateurs. Lists calls, license classes. 
address Information. Loaded with speclal 
features such as call changes. prefixes of 
the world.standard time charts.worid-wide 
QSL bureaus, and more. The U.S.Edltlon 
features over 400,000 Ilstlngs, with over 
70,000 changes from last year. The 
Foreign Edltlon has over 370.000 listings. 
over 60,000 changes. The new 1982 
Callbooks wil l  be available on December 1, 
1981. Place your order now. 

Each Shipping Tdal 

USCa"book $18.95 $3.05 $22.00 

517.95 $3.05 $21.00 

Order both books at the same tlme for 
$39.95 including shlpplng. 

Order from your dealer or directly from 
the publisher. Alldlrect ordenadd shlpplng 
charge. Foreign residents add $4.55 for 
Shipping. llllnols residents add 5%saies tax. 

only $2.50 postpaid 
Pagasus on blue field, red lettering. 3'' wide 
x 3" high. Great on Jackets and caw. 

Lake Bluff. IL 60044. USA 

I IWANT / 
YOU 

TO GET YOUR LICENSE I 

Just in time for 
licensing classes!! 
NEW - REVISED - 
COMPLETELY UP-TO-DATE 

TUNE IN THE WORLD 
WITH HAM RADIO 

by ARRL Staff 

This package contains THE goodies 
needed by the beginner to get 
started in Amateur Radio. Assuming 
that you have no' prior knowledge of 
radio, the reader is taught how to 
pass the Novice exam, both code and 
theory, and how to set up a station. 
Unique code study method makes 
learning the Morse code easy as 
1-2-3. And it's full of illustrations to 
help clarify difficult technical points. 
160 pages. 01981. 3rd edition. 
AR-HR $8.50 

plus $1 sh~pplng 

INSTRUCTORS - 
Call about ISP Program 

HAM RADIO'S 
BOOKSTORE 
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CRYSTALS 8 KlTSlOSClLLATORS RF MIXERS RF AMPLIFIER POWER AMPLIFIER 

Crystal controlled transistor pe. 3 to 20 MHz, OX-Lo, Cat. No. 
0351 00.20 to 60 MHz. OX-$ Cat. No. 035101. 
Specify when ordering. $6.31 ea. 

Speedy when ordering 

OF-1 OSCILLATOR 
Resistoricapacitor circuit provides osc over a range of freq with 
the des~red c stal 2 to 22 MHz. OF-1 LO. Cat. No. 03t108.18 
to 60 MHz. OF-1 l-i Cat. No. 035109. 
Spenty when ordenng. $5.42 ea. 

PAX-1 TRANSISTOR RF POWER AMP 
A sin le tuned output amplifier desi ned to follow the OX 
oscflator. Outputs up to 200 mw, jepending on frequency 

and voltage. Amplifier can be amplitude modulated 3 to 30 
MHz. Cat. No. 035104. 

m Specr'fy when ordenng. 

Spmfy when ordering. $7.02 ea. 

Specr'v when ordering. $7.34 ea. 

.02% Calibration Tolerance 
EXPERIMENTER CRYSTALS (HC 6lU Holder) 

, Cat. No. ~p6cifications 
031 080 '3 to 20 MHz - For use in OX OSC Lo $6.88 ea. 
031081 '20 to 60 MHz - For use in OX OSC Hi $6.88 ea. 

1 031 31 0 '20 to 60 MHz - For use in OF-1 H OSC $6.88 ea. 

1 ;%' INC. 

More Details? CHECK-OFF Page 102 

Shtppmng and posrage (In* t~ s Canada and ~ e x m  only) ~ I I  
be prepald by lnternatlonal Pncesquoted la U S Canada and 
Mexm orders only Orders Irx shlgrnenl lo d h e r  countries wtll be 
quoted on request -1 

INTERNATIONAL CRYSTAL MFG CO . INC. 
10 North L E ~  Okahoma C ~ t y  Okla 73102 
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ASTRON BIRD COE HUSTLER MICROLOG MFJ SWAN VIBROPLEX 
ALLIANCE BENCHER DRAKE ICOM MINI-PRODUCTS NYE TEN TEC KANIAONICS 1 

DC-2 DOWNCONVERTER 
SUPER Pf~HEUHMiWCE A'I'A FAIR PRICE 

BOAWTING: 
* 22 dB FRONT END 2 d B  NF 

2 STAGE CAVI'I'IES 50 d B  SYSTEM GAIN 

- Unit comes con~plete and ready to install. Nothing 
else to buy toget on 2.15-2.3 CHz. 

- Rugged gold chrome conversion coated for years of 
trouble free operation. 

- Guaranteed for 1 full year. Satisfaction or your 
money back. 

- There is no better performing unit on the market. 
Our quality is second to none. Compare before you 
buy! Heware of bargain priced units. 

- Additional specifications: 100 kHzIdegree cent. drift, 
temperature compensated. Outputs to standard TV 
channels 2 through 6. 

. . 
2710 COLLKY AVE. 
SORFOLK, VA 23517 'I 
CHRISTMAS SPECIAL. BUY ONE A'I' 
$179.95 AND GET THE SECOND UNIT FOR 
$149.95. YOU SAVE $30! 

CODE PRACTICE TAPES FROM 
HRPG - Practice copying Morse 

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

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

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

CODE PRACTICE TAPES 
Here are three o~tterent stralght code tapes conststlng of randomly 
generated stx character groups sent at d~tterent speeds These tapes 
are excellent tor b u ~ l d ~ n g  both the speed and copylng accuracy needed 
tor conlestlng. OXlng and traltlc handllng 
UHR-STC1 - $4.95 UHR-STC3 - $4.95 

7 5 wpm code tor 25 mlnutes 25 wpm code tor 20 mlnutes 
10 wpm code for 25 mlnutes 30 wpm code tor 20 mlnutes 
15 wpm code tor 25 mlnutes 35 wpm code tor 20 minutes 

OHR-STC2 - $4.95 40 wpm code tor 20 mtnutes 

15 wpm code tor 50 mlnutes 
22 5 wpm code tor 35 mlnutes 

HI/LO SERIES - Code Study Tapes 
In  t h ~ s  unlque serles. characters are sent at h ~ g h  speeds wlth long 
pauses between each character For example. HLC4 (1512 5 wpm) 
cons~sts ol characters sent at a 15 wpm rate. but with 2 5 wpm spac- 
tng between each character These tapes are excellent tor the beg~nner 
who wants lo practlce copylng hlgher speed code w~thout the Irustra- 
tlon 01 constantly gett~ng beh~nd 

OHR-HLC1 - $4.95 OHR-HLC3 - $4.95 
77 517 5 wnm rndp lor Rn m~nutes 15/5 wDm code tor 28 mlnutes - - - - - - - - - - - - - - - 

OHR-HLC2 - $4.95 1517 5'wpm code lor 28 mlnutes 
15/10 wpm code for 28 mlnutes 

22 5/5 wpm code tor 20 mlnules 
77 517 5 wnm rnde tnr 70 minutes OHfbHLC4 - $4.95 - - - - - - - 
ii 51t iwo'm code tor 20 minutes 15/2 5 wDm code tor 80 mlnutes 
22 5/ 13 wpm code for 20 mlnutes 

Please add $1 for shipping. 

Ham Radio's Bookstore 
Greenville, NH 03048 
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products 

portable two meter 
quad 

A new collapsible antenna has 
been introduced by Palomar Engi- 
neers. It extends the range of low 
power 2-meter transceivers by pro- 
viding the gain and front-to-back dis- 
crimination of a two-element quad. It 
is ideal for boating, backpacking, 
mountaintopping and other portable 
applications, since it gives the gain of 
a linear amplifier but does not require 
additional battery power. 

The entire beam assembly is housed 
in an 18-inch carrying case that will fit 
in a suitcase. For use, it unfolds to 
form a two-element full size quad 
complete with stablized mounting 
stand. The portable two-meter quad 
sells for $67.50. For further informa- 
tion write Palomar Engineers, 1520-G 
Industrial Avenue, Escondido, Cali- 
fornia 92025. 

communications 
accessories brochure 

A new four-page brochure describ- 
ing communication acessories that 
are essential to operating excellence 
are now available from the J.W. 
Miller Division of Bell Industries in 
Compton, California. 

Antenna tuners Model AT 2500 
with 2500 watts PEP power capability 
and Model CNA-1001 for 500-watts 
PEP cover a frequency range of 3-30 
MHz including the WARC bands. 
Direct-reading meters provide for- 
ward and reflected power indications 
and SWR. Models CN-720-B and CN- 
620-8 cover 1.8-150 MHz, and Model 
CN-630 covers 140-450 MHz. Rf clip- 
ping that ensures low distortion is 

provided by the Model RF-440 speech 
processor. Adjacent-channel isola- 
tion of better than 50 dB at 300 MHz 
and 45 dB at 450 MHz is provided by 
the CS-201 two-posititon and CS-401 
four-position coaxial switches. 

Additional infomation may be ob- 
tained from Joe Johnson, J.W. Miller 
Division, Bell Industries, P.O. Box 
5825, Compton, California 90224. 

portable power systems 
Heath Company announces the 

Heathkit GU-1820 portable power 
system. This lightweight alternator 
can produce up to 2200 watts of 120 
Vac, 60-Hz power - enough to  
operate a ham station, an electric 
chain saw, or a refrigerator-freezer 
during a blackout. The GU-1820 is 
designed for ham radio clubs, home 
owners, civil defense, police and fire 
departments. It can also provide on- 
location power for construction and 
logging crews, campers, hunters, 
wood cutters, and others. 

Mail order price is $479.95. Voltage 
is regulated to within + 5 percent, 
and frequency variations are limited 
to + 4 Hz, from no load to full load at 
3600 RPM. Radio-frequency inter- 
ference is eliminated by a resistive 
spark plug. 

The five horsepower Briggs and 
Stratton gas engine can run up to 
1-314 hours, at half load, on a tankful 
of regular gas, unleaded gas or 
gasohol. Noise is controlled by a low- 
tone muffler; to reduce sparking to a 
minimum, the optional GUA-1820-1 
spark-arresting muffler ($3.95 mail 
order; required in California) is 
available. 

For more information, contact 
Heath Company, Dept. 350-035, Ben- 
ton Harbor, Michigan 49022. 

2-meter amplifiers 
Heath Company announces two 

new high-power amplifiers for Ama- 
teur Radio operators using the 2- 
meter band. The VL-2280 75-watt 
VHF base amplifier is suited for base 
or mobile use. 

Both the VL-2280 and the VL-1180 

amplifiers are designed to operate in 
all modes (single sideband, fm or 
CW), across the entire 144-148 MHz 
2-meter band. Ten watts in produces 
75 watts out. Antenna-to-receiver 
insertion loss is less than 0.6 db, and 
intermodulation distortion is less than 
24 dB. Power output is kept stable 
across the entire band by broadband 
circuitry. Extra-large heatsinks pro- 
vide enough cooling to make possible 
a 50-percent duty cycle. Keying can 
either be rf-sensed or remote. 

The VL-1180, priced at $137.95 
(FOB Benton Harbor, Michigan), op- 
erates on 13.6-Vdc mobile power. A 
special design allows the VL-1180 to 
be used in a car trunk or other out-of- 
the-way place. 

For more information contact 
Heath Company, Dept. 350-056, Ben- 
ton Harbor, Michigan 49022. 

hig h-isolation 
coaxial relay 

The Dow-Key Division of Kilovac 
Corporation has released for sale a 
new high-isolation SPDT coaxial 
relay. The model 66-23732 was de- 
veloped primarily for use with cable 
television head-end equipment, and 
features the 75-ohm "F" female con- 
nectors, which provide a minimum 
of - 100 dB isolation dc to 500 MHz. 
The relay comes equipped with 26.5- 
Vdc actuating coil and DPDT auxiliary 
contacts. Power capacity is 20 watts 
CW. 

The relay is designed for video 
source switching, using the auxiliary 
contacts for audio follow-on. It has 
excellent rf characteristics for i-f 
switching, and the auxiliary contacts 
may be used for remote indication of 
the relay position. The same relay is 
ideal for rf switching to 500 MHz, and 
for use in remotely actuated or pro- 
grammable switching modules. The 
model 66 is also available with a 12- 
Vdc coil, with or without auxiliary 
contacts. For further information 
contact: Kilovac Corporation, P.O. 
Box 4422, Santa Barbara, California 
93103. 
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Lets your antenna radiate-not your wax Xi 
Helps fight TVI-no ferrite core to 
saturate or reradiate 

DC grounded-helps protect 
against lightning 
Amphenol" connector; Rubber ring 
to stop water leakage 

Available at selected 
dealers. add $2.00 

Model ZA-1A 3.5-30 mHz $17.95 postage and handling 
Model ZA-2A optimized 14-30 mHz in U. S A. 

includes hardware for WRITE FOR LITERATURE 
2 boom $21.95 

333 W. M E  ST. CHICAOO. ILtC4D3*(312)203-?80O 

Iron Powder and Ferrite 

TOROIDAL CORES 
Shielding Beads, Shielded Coil Forms 
Ferr i te Rods, Pot Cores, Baluns, Etc. 

Small Orders Welcome 
Free 'Tech-Data' Flyer 

N. since 1963 .Jq.& 
12033 Otsego Street, North Hollywood, Calif. 91607 

In Germany Elerlron~kladan Wllhdm - MeUm Slr 88 4930 b l ~ a  18 WeS? Germanv 
In Jaoan Toyomura Elecrron~cs Comwny Lta 7 9 2 Chome Sots Kanda Chtyada Ku Tokyo Jaoan 

l 4 ACCESS MODES a 1 2  VDC OR 117 VAC 

l AUTO PATCH l 6 0  CONTROL FUNCTIONS 

l AUTO DIAL (72 NO.) l 30 TIMERS 

@ 16 DIGIT XTAL CONTROLLED l EASY TO CHANGE CODES 
TOUCHTONE DECODER l 3 LINKS 

l REVERSE AUTOPATCH l PHONE, RX, 6 TX AUDIO 
HI/LO FREQ. INDICATOR INTERFACE W/MUTING 

MS-00 1 ON 0- 10 PLATED MS-101 RACK MOUNT 
THUR HOLE PC BOARD W/117 VAC POWER 
WIRED 6 TESTED 5695.00 SUPPLY $849.25 

MICRO SECURITY 9307 Meadows La. Greenfield. IN 46140 (31 71894-1201 
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products 

heavy duty portable 
DMM 

The new rugged HD-100 from 
Beckman Instruments, Inc., is made 
waterproof and dustproof to resist 
the elements. It can withstand the 
physical impact of accidental drops 
and has the kind of built-in input 
protections never before found in 
other DMMs. 

Voltage inputs are protected to 
1500 Vdc or 1000 volts RMS. Current 
ranges are protected to 2 amps/250 
volts while resistance changes are 
protected to 500 Vdc. The O-ring 
sealed ABS plastic case is fire retard- 
ant with ribbed side walls that are 
twice as thick as in other meters. The 
bright NATO-yellow case is highly vis- 
ible - easy to spot in a tool box or on 
a ledge before leaving a job. 

For further information and com- 
plete specifications, contact your 
local electronics or meter distributor, 
electronics retail outlet or Beckman 
Instruments, Inc., Advanced Electro- 
Products Division, 2500 Harbor Blvd., 
Fullerton, California 92634. 

catalog for power grid 
tubes 

A quick-reference catalog for 
power grid tubes is available free 
from VarianIEimac. The catalog lists 
tubes manufactured at Eimac's San 
Carlos and Salt Lake City sites. The 
San Carlos plant produces large 
ceramiclmetal power grid tubes, 
cavities, and accessories. Glass 
power tubes, smaller ceramiclmetal 
tubes, and a wide line of planar triode 
and X-ray tubes are manufactured in 
Salt Lake City. 

Included in the catalog is an appli- 
cations-oriented power grid tube se- 
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lection guide for ease in making type 
selections. To receive the free, quick- 
reference catalog of Eimac power 
grid tubes, contact the nearest Varian 
Electron Device sales office or 
VarianIEimac, 301 Industrial Way, 
San ~arlok, California 94070. 

station clock 
The heart of the Zulu 3TZ is a mi- 

croprocessor chip and memory that 
gives it greatly expanded capabilities. 
Besides the one local 12-hour time 
zone and two alternate 24-hour world 
time zanes, the unit has a reminder 
I. D. timer that gives different tones at 
8, 9, or 10 minute intervals. The lDer 
is resettable and accurate to plus or 
minus 0.1 second. Other features in- 
clude large, orange 0.6 inch LED read- 
outs for easy readability; quartz crys- 
tal timebase battery backup; ac or dc 
operation on 12 volts or 117 Vac with 
the wallplug transformer that is in- 
cluded. 

Also useful is an appliance timer 
output that is synchronized with the 
local (12-hour) time that allows one 
on and one off shiftpoint per day. The 
manual explains how to connect the 
appliance-timer output to a relay or 
triac (not included) to control any ex- 
ternal device. The unit can be made 
to display remote temperature using a 
silicon linear thermistor probe and a 
highly stable voltage-to-frequency 
circuit. The additional parts are avail- 

STEP UP TO TELREX 
~ofessionally Engineered Antenna Systems 
Single transmission line "TRI-BAND" ARRAY" 

TBSEM/4KWP 

P, 
'-. 

ILLUSTRATION TRAP 

By the only test that means anything.. . 
on the air comoartson . . . this array con- 
tinues to outperform all competit;on . .  . 
and has for two decades. Here's why For technical data and prices on corn- 
. . . Telrex uses a unique trap design plete Telrex line, write for Catalog PL 7 
employ~na 20 HIQ 7500V ceramic con- - 
denseis per antenna. Telrex uses 3 opti- 
mum-spaced, optimum-tuned reflectors 
to provide maxtrnum gain and true F/B 
Tri-band performance. r ~ f , , l p l  elwr N 1 X  119111 07112 "11 

THE TOUCH TONEs 

# 

-1 reliability and Rnction. Positive touch key action 

I -1 iP-l with non-malfunction gold contacts, totally s pp-2 ' 
a PP-lK serviceable and selfcontained. Easy level 

control. no freauencv drift. operates in  temp a PP4K - I 
I emturns from -151 to 1 6 0 ~ .  suppliedl with instructions, scherrmtlc, templ~~W and 

hardware. Call or write for free catalog, dealer's list and information guide. I 
able for $9.95. Contact Bullet Elec- I ( pp-1 $55./pp-lK, S.P.S.T. A ~ J .  Relay $62, p-3,12 or 16 Key,for custom I 
tronics, P.O. Box 401244, Garland, 
Texas 75040. 

MBA reader-only 

I PP-2, $59./PP-2K S.P.S.T. ~ d i  ~ e l a y  $66. ~nstaiiat~on. flush mount. 3 different ,mmI 
M Series=Detached frame for Irrep. lnstall. clrcu~ts available-request P-3 info. 

AEA, Inc., announces the intro- 
duction of a reader for Morse, Bau- 
dot. and ASCII ooeration. Desianated / I 

- -  -.- ~ .# 
the MBA-RO (reader only), it is a 
state-of-the-art device using a 32- 
character vacuum fluorescent alpha- 
numeric display. The 32-character 
display allows for up to five words to 
be displayed at one time. This ex- 
tended display is especially useful 

Featuring Kenwood, Yaesu. Icom, Drake. Ten-Tec, Swan, Dentron, Alpha, Robot, 
MFJ, Tempo. Astron, KLM. Hy Grain, Mosley, Larsen, Cushcraft, Hustler, Mini 
Products, Bird, Mirage, Vlbroplex, Bencher, Info-Tech. Universal Towers, I 

More Details? CHECK-OFF Page 102 

during high-speed copy. 
The reader can copy up to 99 WPM 

November 1981 83 

Callbook, ARRL, Astatic. Shure, Collins, AEA. We service everything we sell. 
Write or call for quote. You Won't Be Disap 

for CW, 60-70-75 and 100 WPM for 



Baudot and ASCII at 110 and hand- 
typed 300 baud. The MBA incorpo- 
rates automatic speed tracking, en- 
suring no loss of copy from rapid 
speed changes in signal reception. It 
uses a 12-Vdc external power supply, 
making it ideal for portable, mobile, 
or fixed operation. The MBA is com- 
pact and can be used with a hand 
key, bug, or electronic keyer. 

For further information, contact 
Advanced Electronic Applications, 
Inc., P.O. Box 2160, Bldg. 0 & P - 
2006-196th SW, Lynnwood, Wash- 
ington 98036. 

1 burl 
put 
a lnte 
mountlr  
n e c t l o n  . .. 

nfemge 10 
ortable opc 
mice - ti short circuits 

wideband sweep generator 
The following correction should be 

made to fig. 2 in the article "Stable 
Wideband Sweep Generator," which 
appeared in the June, 1981, issue: 
The 100k resistor between R3 and pin 
2 of the 741 IC should be connected 
between pins 2 and 6. The side of R3 
that is shown connected to the 100k 
resistor should be connected to pin 6. 

; :o %K 
5 without ( 

Advance 
Receivc 

Resea 

-z 
8 d d l  
AIr m 

wld lor U.S I 

'-%% MI** h 
ull to lonlgn 

mnd c a d .  
IX. C.O.D. ofd 
countrle8 #dt 

Box 1242 , Burl 

antenna bridge calculations 
The following errors appeared in 

the program listed in K6GK's article in 
the March, 1981, issue (page 85). 

Line 160 is missing an end bracket. 
Line 640 should have no bracket. Line 
350 should read + 1 +2, not = 1 + 1. 
Line 400 should read (A2*B1) not 
(A2 + B1). Line 610 should read - 14, 
not 14. 

Line 390 is an overlooked "gar- 
bage" term and can be scratched. 
The program "just growed" and can 
be shortened a bit, but it was submit- 
ted as is in the hope that it would 
stimulate interest in this approach. 

PRETUNED - COMPLETELY ASSEMBLED - FOR ALL M A K E S  6. MODELS OF AMATEUR 
ONLY ONE NEAT S M A L L  ANTENNA FOR TRANSCEIVERS - TRANSMITTERS 
U P  T O  7 BANDS! EXCELLENT FOR CON- GUARANTEED FOR 2 0 0 0  W A T T S  S S ~  
GESTED HOUSING AREAS - APARTMENTS 1 0 0 0  W A T T S  CW. INPUT FOR NOVICE A N 0  
L IGHT - STRONG - A L M O S T  INVISIBLE1 ALL CLASS AMATEURS! I 
C O M P L E T E  A S  S H O W N  wlth 90 It. ~ ~ 5 8 ~ - 6 2 ~ o h r n  teedllne. and P L 2 5 9  connector. Insulmtors, 3011. 
3 0 0  M. test dacron end supper(., center connector wRh bulb In llghtnlna arrester and statlc dlscharoe - 
molded. sealed, weatherproof, resonant traps 1"XG"- you Just swilch to band derked f a  sacellant worldwldm 
operation - transmlttlng and reclerlnpl LowSWR over all bands - T m a r  usually NOT NEEDED! Can be used as 
Inverted V'r - sbpcrr - In attlcs on bulldlng tops or narrow lo- .The ONLY ANTENNA YOU WlLL EVER NEED 
FOR ALL DESIRED BANDS :WITH ANY TRANSCEIVER - NEW - EXCLUSIVE! N O  BALUNS NEEDED1 

80-40-20-15-10-6 meter - 2 trap --- 104 11. w n h  9 0  I t .  R G S B U  -connector -Model 998BUA. .  . 579.95 
40-20-15-10  de te r  -- 2 V.O - - - 5 4  11. wl th 90 It. R G 5 8 U  - connector - Model 1001BUA . . . . 678.95  
20-15-10 meter --- 2 trap --- 2611. wRh 9 0  i t .  R G 5 8 U  - connector - Model 1007BUA. . . . . . s77.95.  
SEND FULL PRICE FOR POSTPAID INSURED. DEL. I N  USA. (Canada b $5.00 extra for portape - clerlcsl- 
customs etc3or order uslng VlSA - MASTER CHARGE - CARD - AMER. EXPRESS. Glve number and ex. 

date. Ph 1 -308-236-5333  9 A M  - 6 P M  week days. We ship In 2 - 3  days ALL PRICES WlLL INCREASE.. 
SAVE - ORDER NOW! All antennn guaranteed for 1 year. 10 day money b.ck  trial If returned In new condnml 
Madr In USA FREE INFO. AVAILABLE ONLY FROM 

;TERN ELECTRONICS Dept. AR- 11 Kemrney. Nebmka. 8 8 8 4 7  
I L 

++-*** A STAR .. d o ~ h ~ * * * * *  
me. Baudot 
:I1 codes 

nized Morse 

* Ideal for  
and s * Bui l t - in  c 
oscill 

G3LDO wire beam 
Please note that in fig. 7 of Bill 

Orr's article, "Ham Radio Tech- 
niques," in the January, 1981, issue, 
the dimension D should have been in- 
dicated on the drawing as the dis- 
tance from the top of the vertical 
mast to the point at which the sup- 
port rods cross. 

:ode practlce * T w o  opt i r  
ator & swakt r m n P e  * 12 V D C  Operat~on o r  
I A C  w ~ t h  adapter 
ovlded 
ser~allparallel 1 

. -. - > - - 
k Digital & , 

w i th  1' 
k Automatit 

3 - 7C 

120 \ 
pr * Optional 

ASCl 
- .. 

nnalog ft l terlng 
6 db AGC 

c speed tracking 
l WPM I outpu t  p o r t  

C a l l  or write for  b~ 
C O D E * S T A R ~ ~  K . . . CS-K 
CODE*STAR Wire . . . . . . . ...... CS 
Optional ASCII Output Port I... . . . . . . . . . . . . . . . . . . . . . . . . CS-IK 563.35 

ey order. Use your VISA or Mas Jd $5.00 shipping and 
inental U.S. Wisconsin reside1 I% State Sales Tax. 

C o r p o r a t i o n  one: (414) 241-8144 
P. 0. Box 513HR. umowma.v~ad, Wisconsin 53092 

Send che 
handling 

'ck or mon 
for cont 

9mm 

tarcard. AI 
ntr add 4 
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FOr information call 
(81 7 )  265-0391 

TOLL FREE - ORDERS ONLY 

UNIVE'RSAL COMMUNICATIONS (800) 433-51 72 
MC. VISA, Phone or Mall Orders Accepted. 

A Division of 
Innovative Labs, Inc. Hours, 8:309:30 CDST; Mom-Frl. 

SUPERVERTER I ...................... $99.95 improve overall performance. 
The ultimate in converter technologv! Dual stage selec- 2300 MHz Downconverter. .  ......... $35.00 
tive preamp, mixer, i.f. amplifier and nodrift crystal PC Board, ail components and instructions for a work- 
controlled oscillator. We recommend this kit for the ing unit. 
experienced ki t  builder. ............ VARIABLE POWER SUPPLY $24.95 
I2 Stationary Power . . $24.95 complete ki t  includes a11 components for working unit 
SELECTIVE PREAMP .................. $44.50 including deluxe box and overlays. 
This new unit is not like other Wide band preamps. ............... DISH YAGl ANTENNA.. $25.00 
Experienced kit builden can easily add this unit to our Complete with ,,,,C and mounting brackets. Strong. existing boards or to other manufactured boards to er than loop yagi, equal In gain. 

COMING NEXT MONTH. Our Own 2300 MHz .................. Transmitter. 1691 MHz Crystal Control led 4 ft. Dish Antenna $49.95 
Weather Satellite DOwnCOnverter (with Overall 25 dB gain. Partial assembly required. Shipped 
nrn3rnnh UPS ground only. 

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

Ar l ington,  TX 76004-033 

SENT V I 6  UPS! ' 
High-qualrty 6061-16 eeamlrr. drawn tublng 
6' Imnpths - .058" wall 

1 'SHIPPINOIHANDLING - s3.50 PER ORDER 

I A l s o  I n  s t o c k s  18-8 . t r ln less  s tcc l  
U-bolts, g u s s e t  p l a t e .  clamps. e t c .  

1 CATALOG - 40 CENTS I DATA SHEETS, SeSE F I I m i t h e  a~urnxnurn  
Bani fay.  F l o r i d a  32425 

I STILL ME FINEST COMBINATION I 
g0 HZ LOW-LOSS l a - I F  CW FILTER. Improve early-stag8 
selecI~v!ly. Elnmqnate hlqh-pnched leakaqe around 2nd IF flllen. 
Improve UIIII~~IC releclton la  140 dB Elnmtnate strong rlgnalt 
overloading 2nd mtxet, csurmg ~ntermod and desensitizaltan. 
CF 800!6: $80.00 N m  PC board relay swltch k ~ t .  $45 00. 
l b W L E  R-4C SSB! Opt~mvm hndwld th  plug tn f~lter. Unex- 
all& rklrt u lcc t~v~ty .  Lo* loa. 1800 Hz at  6 dB, 2400 Hz 
at -60dB. CF 2Kl16: $13500. 
2613 AND WO HZ 8.POI.E 2nd.IF PLUG.IN FILTERS CF.250/8. 
CF 50018: $80 00 
1st.IF SSB FILTERS Rill ~ai lahle. CF.2K18: $150.00 pair. 
SPECIAL AM FILTERS d switch~ng k i n  mailable. 
F ~ l t e n  also sva!lable far R.7. TR-7, TR.4. SlgnalIOm. Atla. 
A M  63 rhipplng pa order; 56 wena air. 
Europeans: PI- mntset Impimpx. P a t t r h  24 49, D.8070. 
Inpolnsdl, West Germany. 

1268 South Oaden St. 1 Denver, COI; 80210 
(303) 722-2257 - I 

Reach Out with ELENCO 
2 METER518X 
HT ANTENNA 
with BNC Connector 

\ November Special $1 qg5 
$ 1  75 shlpplng and handling \ 2 METER 25 WATT LINEAR AMPLIFIER 

200 rnW or2 watt drive 
1 watt delivers 15-20 watts out 
10 MHz bandwidth 
Meets FCC s p e c i f i c a t i o n s  

2 W L  $84.95 
Kit $74.95 
200 M L $ 99.95 
Kit $69.95 f 

Add $3 00 sh~pplng and handllng * 

More Details? CHECK-OFF Page 102 November 1981 85 



QRZ Wl'm, W2'm and WWm... 

LOOKING FOR AEA PRODUCTS I IN THE NORTHEAST? 

CK-1 Contcst Keyer w ~ t h  500 character 
memory. soft message part~t~on~ng.  auto- 
mat~c serlal number, andmuch, much more. 

call tor super.10~ pr~ce! 
MK-1 Morse Keyer w ~ t h  selectable dot 8 
dash memory, full we~ght~ng,  cal~brated 
speed. bug mode and more. . . . . . . . , . . . 

call for super-low puce' 
KT-I Keyer Trainer wtth all the features of 
the MK-1 aboveandthe MT-1 below. . . . . . . 

MM.1 ~ o r s e t v l a t i c ~ ~  memory keyer w ~ t h  call for super-low prtce' 
two micorcomputers and 37 fantast~c fea- MT.1 MorseTrainer for pulling up that code 
tures includ~ng up to 2000 characters of speed the easy way with automatic speed 
memory plusv~rtually every capab~l~ty of all Increase. flve letter or random word length 

THE EXCITING ISOPOLES THAT ARE 

ANGLE AND 1.4:l 
SWR ACROSS THE 
ENTIRE BAND! 

Flnd them all at Rad~os Unl~mtted, plus a huge collection of new gear from all 
major manufacturers ... a b ~ g  selection of used equ~pment barga~ns, all you'll ever 
need in books, accessortes, operatlng a~ds, coax, connectors and parts plus a 
modern servlce department dedicated to keeplng you on the alr. It's llke a perpetual 
flea market! For directions, call 

1760 EASTON AVENUE, SOMERSET,  NJ 08873 (201)469-4599 

, 

2100 to 2600 MHz Antennas I * Quality Microwave Systems ,, ,, ,,,, or ,re,,e, I 

LOOK TO RADIOS UNLIMITED... 
NEW JERSEY'S FASTEST GROWING 
HAMSTORE! 

Get your hands on AEAs great keyers huge stock of ham gear), and try before 
and lscpole antennas at Rad~os Unlim~ted. you buy! We don't mean a little off.the.air 
You can reach us eas~ly vla the Jersey d~ddling w ~ t h  the keyer ... we let you PUT 
Turnp~ke. and when you get here you can IT ON THE AIR AND HAVE A QSO ... really 
TRY BEFORE YOU BUY at our 1n.store check 11 out underYOUR klnd of operatlng 
operatlng posit~on. Yes! Plck out any AEA cond~tions ... then dec~de. We know AEA. 
keyer. (or any other equipment from our and we know you'll select one of these: 

MODEL P50 to P500 

50 - 500 MHz 
Ultimate rejection over 80 dB 
Five large helical resonators 
Low noise 
High overload resistance 
Typical rejection figures: 

2600 kHz at 144 MHz: -30 dB 
21 .6  MHz at 220 MHz: -40 dB 
2 5  MHz at 450 MHz: -45 dB 

The solution to interlerence, intermod and 
desens problems on repeaters 
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 line of transmitter and receiv- 
er strlps and Syntheslzers for Amateur and com- 
merctal use Wr~te or call for our free catalog. 

Ws welcome Mastercard or VISA 

GLB ELECTRONKS 
1952 Clinton St., Buffalo, N. Y. 14206 

L 1 -(7 16) 824-7936.9 to 4 

If poss~bie let us know four to SIX weeks 
belore you move and we will make sure 
your HAM RADIO Magazlne arrlves on 
schedule Just remove the rna~l~ng label 
from th~s magazlne and af f~x  below. 
Then complete your new address (or any 
other correct~ons) In the space provlded 
and we'll take care of the rest 

ham Allow 4-6 weeks for radio correction. 
Maaar~ne 

~ r e e n v l l k .  NH 03048 

Thanks for helping us to serve you better. 
r--\ r - -  
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CADILLAC OF OSL CARDS. 3 to 4 colors, send $1 for 
samples (Refundable). Mac's Shack, P.O. Box 43175, 
Seven Points, TX 75143. flea Hi? 

market 
AMPLIFIER: Parts - lnfo - Sources. Find it in THE 
AMP.LETTER, an upcoming newsletter devoted to Ham 
amplifiers. Write for dela~ls! Andy Thornbyrg. KB9WL. 
RR2. Box 39A. Thompsonv~lle. lL 62890. 

C.., 

L; 
-.' K - .  . . * O  

%, *-- ' 

12 VOC C O A X  RELAY S P O T  
4 5 0  MHz+ 100  W A T T S  

2 WILE RCA PLU; TO 50-239 BLACK 7 111 

RL-0042  1 6 . 9 5  n o u 5 l N G  7 1  1 8 1  1 3 . 9 5  
I 

7 w r  MI I F  > t A 7 r  .<t t 

APARTMENT DX - Get out like a bandit from apartment 
or condo - Handbook of Apartment Operation by Dan 
Fox. W2IOD. Only $8.95 + 1.00 postage and handling. 
Money back guarantee. Send check. VISA, or Master- 
Card to Wessex Publlshlng Co.. Dept. A9. P.O. Box 175. 
N. Chelmsford. MA 01863. 

MOBILE OPERATORS: Anteck's Mobile Antennas cover 
3.2 to 30 MHz inclusive. with no coil changing. 50 Ohms 
input. Two models, the MT-1 MANUAL. MT.IRT RE- 
MOTE.TUNED from the operators position. Uses two 
Hyd. Pumps and Motors. MT-1 $129.95. MT.1RT $240.00 
plus UPS postage. Check your local dealer or wrlte for 
Dealer List and Brochure. ANTECK. INC., Route One. 
Box 415, Hansen. lD83334.208-423-4100. 

RATES Noncommercial ads 100 per 
word; commercial ads 600 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- 
fest ads pay the non-commercial rate. 

RlTY JOURNAL.EXCLUSIVELY AMATEUR RADIOTELE. 
TYPE. one year subscription $7 00. Beginners RTTY 
Handbook$5.00. RlTY Index $1.50. P.O. Box RY. Cardiff. 
CA 92007. 

WT M, WF , T'~\KL 0 4 ,  G $4, -F WI h .  B,' -n 
PL-250 q.75 SO-230 r.65 P L ~ 2 ' > *  S l .50  CrrI 5.7.50 

eNc I' ., LP R'r 
CG ae 1 1 . 3 5  LX,I a r  s1.00 a - 9 1 4  ~ 2 . 2 5  f f i - * '~ l  srr.25 

U" . ' M W' . " l M  RNI ' ) O " F I M  BNC'"I'F/M 
-357 12.50 W35U 12.95 -306 53.75 UG-270 1 4 . 5 1  

WNC '.I I, F BNC . I,T-M 'U'  F/U<F-M O f . '  u ,IL-F 

-255 13.75 U r . 7 : .  $3.00 %-A3 1 5 . 9 5  UJ IGC.  1 5 . 9 5  

'N' ., ;. J 'N'., M L  'N. '/ 'N'.F . I . .  .. . , ; . n  

UCr: I 5 1.25  -58 12.25 W-79 13.00 LI, ' 5 '  a.5.95 

',., , r i" ' N "  .,>wr ON*.&% ,b,, <.F .,,# < zma..'-n 
- 2 7  ~4 50 &-I-, %9.50 -21 I $3.65 a - 1 6 ' 1  ( 5 . 9 5  

4 ~ a r l i n  P Jones & Assoc. 

COPY No special layout or arrange- 
ments available. Material should be type- 
written or clearly printed (not all capitals) 
and must include full name and address. 
We reserve the right to r e j e c t  unsuitable 
copy. Ham R a d i o  cannot check each 
advertiser and thus cannot be held respon- 
sible for claims made. Liability for correct- 
ness of material limited to corrected ad in 
next available issue. 

DEADLINE 15th of second preceding 
month. 

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

J 

BUSINESS WANTED: Entrepreneurlhams interested in 
buying an active electronics manufacturing busmess, 
preferably ham.relaled. Reply to J. Smallwood. Box 242. 
Blacksburg. VA 24060.703-951.9030. 

CUSTOM EMBROIDERED EMBLEMS - Your design. 
low mlnlmum, Informattonal booklet. Emblems. Dept 65. 
Littleton, New Hampsh~re 03561. 

PHOTO ENLARGING: 8 x 10 color enlargement of your 
ham shack, or any other favorite negative. only $3.50. H. 
E. Rowe. W4WOD. 4412 Charlestown Rd.. Jeffersonville. 
IN 47130. 

P 

fl 

MANUALS for most ham gear made 193711970, Send 
$1.00 for 18 page "Manual L~st".postpaid.Hl.MANUALS, 
Box H802,Council Bluffs. Iowa 51502 

PO-Box 12685 
Lake Park, FI. 33403 

(305) 848-8236 
M C , V l c , e ,  8 , &I,, . % I ,  I 1  t l l 4 t t ~ , ,  % l o .  

FOR SALE: Regency HR-6 6m fm Xcvr. 12 channels 2 
channels installed 52.525 52153.55 Rpt. with manual 
$100.00. Eric Marang, 942 Amherst. Massillon. OH 44646. 

JFL.RES. * a  ADO . . U I  I I C I E N T  PIISTAGE 
ATLAS DO6.C and 350XL Digital DiallFrequency Count. 
ers. $175.00 plus $3.00 UPS. AFCl Stop VFO drift. See 
June 79 HR. $65.00 plus $3.00 UPS. M~cal Devices. P. 0. 
Box 343. Vista. CA 92083. 

QSL CARDS 

45l l~RON ANTENNAS 
THE BEST . . THINGS 

OSL's - BE PLEASANTLY SURPRISED! Order our three 
colored QSL's in all varieties for $8 00 per 100 or $13.00 
for 200. Satisfaction guaranteed. Samples $1.00 (refund. 
able). Constantine Press. 1219 Elllngton, Myrtle Beach, 
SC 29577. 

SATELLITE TELEVISION: Information on building or 
buying your earth stallon. Six pages of what's needed, 
where to get ~ t .  costs. etc. 54.00 to Satellite Televls~on. 
RD 13. Oxford. NY 13830. Build your own parabolic an- 
tenna. Book also available. Send SASE lor details. come i n little packages ... OSLs 6 RUBBER STAMPS - Top Quality! Card Samples 

and Stamp lnfo - 50Q - Ebbert Graphics 5R, Box 70, 
Westerville. Ohio 43081. 

WANTED: Help in completing the largest collection of 
Halllcrafter equipment In the world. Urgently needed are 
receivers with aluminum colored panels. back lighted 
plastic dials with "airplane" hands, early transmitters. 
unusual accessories, etc. Chuck Dachls. WDSEOG. "The 
Hall~crafter Collector." 4500 Russell Dr~ve. Austln. Texas 
78745. 

OSL CARDS: 500/$12.50. ppd. Free catalogue. Bowman 
Printing. 743 Harvard. St. LOUIS. MO 63130. 

OSL'S: No stock designs! Your art or ours; photos. 
or~ginals. 500 for samples B details (refundable). Certi. 
l ied  Communicat~ons. 4138 So. Ferris, Fremont. 
Michigan 49412. 

L 

DISTINCTIVE OSL's - Largest selection, lowest prices. 
top quality photo and completely customized cards. 
Make your QSL's truly unique at the same cost as a stan. 
dard card, and get a better return rate! Free samples, cat. 
alogue. Stamps apprec~ated. Stu K2RPZ Prlnt. P.O. Box 
412. Rocky Potnt. NY 11778(516) 744.6260. 

WANT JOHNSON COIL lOWHCS40 for push.pull ampli- 
fier. Paul. K6PY. 9845 Oakdale. Chatsworth. CA 91311. 
(213) 993-8459 

RECIPROCATING DETECTOR Construction Handbook. 
$10 ppd. Peters Publications, P.O. Box 62. Lincoln. MA 
01773. 

LOCKSMITHING: Free book. Locksmithing Institute, 
D e ~ t .  319-111. L~t t le  Falls. NJ 07424. 

Foreign Subscription Agents 
for Ham Radio Magazine 
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80.400 Goderlch 
OnIar#o Canada N7A 4C7 Ham R.010 Swltlerlmd 
Ham R.dm Europ Usbe' 80.444 P011f.cn 2454 D7850 Losrrsch 
S 194 M UPPIandS Vanby we31 ~ e r m a n y  
Swede* 
nmm RMDO France 
SM Elaclron~c nam Radio UK 
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Karin Ueber nolland RMIO 
Posllacl2454 IUG?wnway 
0 78% Lwrrach Greenltde Joh.nnslbur0 
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ELECTRONIC BARGAINS. CLOSEOUTS. SURPLUS! 
Parts, equipment, stereo. ~ndustr~al, educational. Amaz- 
ing values1 Fascinating items unavailable In stores or 
catalogs anywhere. Unusual FREE catalog. ETCO.012, 
Box 762. Plattsburgh. NY 12901. SURPLUS WANTED -- 
UHF circuit board material. ,026 inch polyolefin dielec. 
trlc (2.320 er). ,096 alurnlnum base. 1 02. copper, 8.718 by 
11.718. 1.2 Ibs.. w ~ t h  computerized data sheets, send 
SASE for ~n fo .  SlOlpair plus $2.50 shlpplng. Barry Bue- 
tow. WAWJT. 4110 Emerson Ave. N.E.. Cedar Rapids. IA 
52402. 

RECONDITIONED TEST EOUIPMENT. Tektronix. H.P. 
etc. Catalog 5Oa. Aldonics. Box 2980, Stn. D. Ottawa. 
Canada KIP 5W4. 

EDS N O  RAI 
ATCHING O 

DtALS.0R . 
IEVICES 

NEI 
M 

lSOTRON80 lSOTRON 40 ISOTRON 20 
54 INHIGH 31 IN. HIGH 17 IN.HIGH 

BIG O N  PERFORMANCE 
SMALL O N  SPACE 

BlLAL COMPANY 
(3031687-3219 

STAR ROUTE FLORISSANT CO 80816 

SELL: lcom lG720 Transceiver. IC.HM7 Preamp Micro- 
phone. Power Cord. Manual. Schematics. Less than 1 
year old. $895.00. Box 513. Saipan, CM 96950-0513. 

-- 
KEYER PADDLES, iambic, more features, better action. 
K~tsavailable. $15.00 up. Wr~te Earl Snyder, 213 W. Davts, 
Sapulpa. OK 74066. - 
WANTED: AN-MS connectors, synchros, etc. Send list, 
B ~ l l  Williams. P.O. 7057. Norfolk, Virginla23509. 
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COMPUTERIZED 
6REAT CIRCLE MAPS 

"5." $71- . " . -3 m. 

Great Circle Map Pm/action 
Centered on your exact QTH 
Calculated and drawn by computer 
11 x 14 inches Personalized with your 
callsign $12.95 ppd. (Air Mail add 
S2.00) Beam Heading Printout with 
bearings to 660 locations, $9.95 Great 
gift idea, too! 

Bill Johnston, N5KR 
Dept. H. 

1008 Pomona Drive 
I r s  Cruces. New Mexico MI001 

AMATEUR RADIO REPAIR - Rofms l~na l  senlce. re, 
eonable rates. ALL BRANDS. Offlclal KOK afler warnnty 
repalr center. Amateur Redlo Repair Center of IEC, Inc.. 
1020 Brookstown Avenue. Wlnston-Salem, NC 27101. 
(919) 725-7500. 

MOBILE IONmON SHIELDIN0 provldea more range 
wlth no noise. Available most englnea. Many other sup- 
presslon acceasorles. Literature, Estes Englneerlng. 930 
Marlne Or.. Port Angeles, WA 98362. 

WANTED: Government Surplus radar equipment, 
microwave equipment and " o l d  General Radlo 1-1 
equipment. P. J. Pllshner. 2 Leke Avenue Extension. 
Danbury. CTO6610 WAlLOU. 

TUBES. TUBES wanted for cash or trade: 340TL, 
4CX1000. SCX1500. Any high power or special purpose 
tubes of Elmac/Varian. DCO. 10 Schuyler Avenue. No. Ar- 
Ilngton. NJ 07032. (800) 5281270. 

rnAMsulrnn rrcnwlclrws - vma OI m a  M, ursa w u n -  
mt~n rradnble lor auai<lmco lrnnvnttler Iechnbcaanr a! the VOA rlallans 
near Urlrno Cnl*lot~#.? ii!rrnntn N M ~  ClrB8na. an0 lYlhany Onla 
Out,.( niiUde O P ~ ~ I ~ ~ ~ ~ I I W I O I I I K ~  01 mwr VOA lranrm~llarr 
an" rel~ten t a c d ~ ~ e \  on snm mrls Awl!unrr must h a n  3 5 w r r  ( a -  
cenl nano? on axwrsnra tn Imhnlcal weralGon d broadcan I V  a 
m~l~lary lhrn rtalean lranrm~ltn~r u S ClllZcnShlD rmu6rrn Starlmg 
ratnrr $70 467 Full Iraeml Ic~nga DC~CII~ apply OuallI8M canndnlr$ 
~ n r . ~ ! d  rrnn 51anaarn Feflcrnl rDmca!cons Iwm SF 111 1ard8~b1e I !  
u ', in4 Ull~cesi 10 ~n!ernal~onni Commun~ca!ions Aqency MGl IPDt  
Wnrh>nglon I1 L 2l lSdi  AV fOl lAl DPFQRTUNllY lMPLOVI R 

FT.101E. fan. three fllters SSB. 600, 250 Installed. Irt 
cludes spare tubes (originals ok). free UPS shlpplng. 
5675 flrm. John Skublck. 791 . 106 Am.. Naples. FL 
33940. - 
ETCH n YOURSELF PRINTED CIRCUIT KIT. PIIO~~POBI- 
tlve Method - No darkroom requlred. All the suppllfa 
for maklng your own boards, dlrect from magazlne ull- 
cle in less than 2 hours. Only $24.95, S.A.S.E. for detalls: 
Excel Clrculls Co.. 4412 Fernlee. Royal Oak. MI 48073. - 
MIRROR.IN.THE.LID, and other pre1946 televlslon wt 
wanted. Paylng 5W+ for any complete RCA "TRK 
aeries, or General Electrlc "HM" serles set. Also looklng 
for 12AP4. MW-31-3 picture lubes, parts, lllerature on 

, prewar televls~on. Arnold Chase, WAIRYZ. 9 Rushlelgh 
Road. West Hartford, Conn. 061 17 (203) 521-5260. 

-- 

MUSEUM for radlo hlstorlws and collectors now ope~~. 
Free admlsslon. Old amateur W A N )  and commercial 
Qallon exhlblts. 1925 store and telegraph displays. 
15.000 Items. Write for detalls. Antique Wlreleas Assn.. 
Holcomb. NY 14469. - 
HAM RADIO REPAIR, experienced, remnable, commer- 
clal licensed. Robert Hall Etectronlcs. P.O. Box 8383. 
San Francisco, CA 94128. W6BSH, (406) 2924000. 

~ n s t a l l  i t  in the back of your mike. Send 
your kit, m i ke  and 125. 1 
Order 24 hours a day (215)  884.6010 
F R E E  UPS - N.P.S. lnc. W A 3 l F Q  
1138 BOXWOOD RD , JENKINTOWN. PA 19046 

WANTED: Mlcor and Master II bas9 statlona, 406-420 
MHz. Any solla state 2 and 6 GHz mlcmwave equlpment. 
AK7B. 4 Alax Place. Berkelev. CA 94708. . . - 
8AlELLITE TELEVISION ... HOWARDICOLEMAN boards 
l o  bulld your own recelver. For more lnformatlon write: 
Robert Coleman. Rt. 3. Box 5BAHR. Travelers Rest, SC 
29690. 

HAKE HAM RADIO N N I  SupplsmOf~t your I m l n g  p r e  
grams wlth a mollvational hypnosis caswtte. Tape 13. 
Learnlng the Code; Tape 14. Breaklng the Speed Barrler; 
Tape 07. Eleclronlc Theory. Free catalog. For tapes. 
$10.95 each to Gem Publlshlng. 3306 North 6th St.. 
Coeur d.Alene, ID83814. 

VERY In.tu.ert.lngl Next 5 Issues $2. Ham Trader 
"Yellow Sheets". WB356. Wheaton. lL60187. - 
CB TO 10 METER PROFESSIONALS: Your rlg or buy 
oura - AMISSBICW. Certlfled Communicatlons. 4138 
So. Fenls, Fremont, Mlchlgan 49412; (616) 924.4561. 

NEED HELP for your Novlce or General tlcket? Recorded 
audlevlsual theory Instruction. No electronic back- 
ground requlred. Free information. Amateur Llcense. 
P.O. Box 6015. Norfolk. VA 23508. 

CASH for Dscsmber 1915 to June 1920 QST's for per- 
sonal collecllon. Kenn Mlller, K6IR. 16904 George 
Washlngton, Rockvllle. Maryland 20853 (301) 774-7709. 

HAMS FOR CHRIST - Reach other Hams wlth a Gospel 
Tract sure to please. Clyde Stanfield, WA6HEG. 1570 N. 
Albrlght, Upland. CA91788. 

FREE SAMPLE Ham Radlo lnalder Newsletterl Send 
large S.A.S.E.. W5YI. Box llOIOl.H. Dallas, Texas 75207. - 
BUY.SELL.TRADE Send $1.00 for catalog. Glve name ad- 
dress and call letters. Complete stock of major brands 
new and recondltloned amateur rsdlo equlpment. Call 
for best deals. We buy Colllns. Drake. Swan. etc. 
Associated Radlo. 6012 Conser. Overland Park. KS 
88204. (913) 381-5900. 

" I ~ q - - w % - ~ * r p l 7 + m  

Organize your shack with a 

CLUTTERFREE MODULAR 
CONSOLE $203.35 

Large. 42" H x 57" W x 2 9 D  
Strong groove-construction 
Mar-resistant wood grain finish 
Options, drawers & face  plate 
For ham or home computer 
Vlsa and Master Charge 

CLUTTERFREE 
MODULAR 
CONSOLES 
P 0. Box 5103 Tacoma, WA 98405 
(206) 759-161 1 , 

Plug-~n. so l~d  state tube replacements 

S-l ine p e r f o r m a n c e - s o l i d  d a t e !  
H e a t  d iss ipat ion reduced 60% 

G o o d b y e  hard- to- f  ind tubes 
U n l i m i t e d  e q u i p m e n t  l i f e  

T U B E S T E R S  cost less t h a n  two tubes, 
a n d  are guaranteed f o r  so long as y o u  own 
y o u r  S41ne. 

%wu W r i t e  or p h o n e  for 
Box 535 specs a n d  prices. 
Talmage, CA 95481 (707) 462-6882 

PC BOARDBARGAINS 
GI0 FR 1116" 1 02. COPPER 

1 SlDF 17" x 1 7 "  PKG DC 5 $31.25 

1 SlDF 5%"  x 111/7" PKGOF 5$18  75 
2 SIDE 17" x 17" . PKG OF 5 $35 25 
2 SIDE 5J/4' x Ill/? PUG OF 5 $31 25 

MARC0 
P 0 HOX 2310 WEIRTON. WV 26062 

SAY YOU SAW IT 
IN 

HAM RADIO 
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MINIATURE AUTOMATIC 
C.W. STATION IDENTIFIER 

, MODEL 97813, ONLY $74.95 
COMPLIES WITH NEW FCC RULES. PARTS 89 91.93.95 
MULTI.MODE OPERATION: MANUAL. SEMI-AUTO 
AN0 AUTO 
MANUAL MOM -A pu$hbunOn nrltch 1- M IdNt- 
tlf~er whlch keys me transmitter lor the duratm of the ID 
cyC@ 

SEMI-AUTO MODE - The PTT lim lctivne Ms ID'M If th0 
repat lntwal I I ~  has elapw and keeps the transmmer 
keyed throughout the duratlon of the 10 cyck 
AUTO MODE - The Idenlltmr will key the IrammntM and 
10svsry t l m  the repeat ~nttrval t m  hss slapsed 
CONNECTS DIRECTLY TO MICROPHONE AND KT 
INPUTS OF MOST TRANSMITTERS MINIATURE SIZE 
MAKES IT FEASIBLE T O  MOUNT INSIDE THE 
TRANSMITTER 
PROORAMMABLE CODE SPEED. TONE. AND 
REPEAT TIME 
ADJUSTABLE CODE AUDIO LEVEL 
PREPRWRAMMED MEMORY ELEMENTS - 
254 OR (510 BIT) (OPTIONAL) 
SUE- lX4 lNCHES 
INCLUDES SWITCHES, WRfNG AND INSTRUCTION 
MANUAL 

ONE YEAR WARRANTV M A M  IN U S.A 

Includc $3 shpp/hdlp., 55 forelgn. 
C A . m . d d d t m  trrrntrrrtourrrr*ccaYny 

Securltron 
P.O. BOX 32145 a n  J-, CI. 85132 

P h m  (408) 284-8383 

Coming Events 
ACTIVITIES 
"Places to go ..." 

INDIANA: The Allen County Amateur Radio Technlcel 
Srciety's 9th annual Hamfest. November 15. 8 AM t o  4 
PM. Allen County Memorial Coliseum. Ft. Wayne. Admls. 
sion: 52.50 advance. $3.00 door. Chlldren 11 years and 
under free. Large flea market, forums, door prlzes. Talk. 
in on 146.281.88. Tables $6.00 each. Premlum tables 
520.00. For information or pre.registratlon: Allen County 
ARTS, P.O. Box 10342. Ft. Wayne. IN 46851. Att: Hamfest 
Commltlee. 

MICHIGAN: The 18th annual Hazel Park Amateur Redlo 
Club's Swap 6 Shop, Sunday. Decembr 8. Hezel Park 
High School. Hughes Street, 9% Mile Road. 1 mile east 
of 1.75. Hazel Park. Tlckels $2.00. Tables 7% per foot. 
Doors open 8 AM. Main prlze drawlng 2 PM plus hourly 
prizes. Grand prizes included wlth admission ticket. 
Talk-in on 146.52. For Information: SASE to Jack Field. 
WABUPU. 1444 E. Evelyn. Hazel Park, MI 48030. 

MICHIGAN: The Oak Park Hiph School Electronics 
Club's 12th annual Swap 6 Shop. Thanksgiving Sunday, 
November 29. Oak Park High School. Oak Park. Admls- 
sion: $1.50 advance. $2.00 door. 8 It. tables $5.00 ad. 
vance. 56.00 door. Door prizes and refreshments. For 
tickets and reservations: SASE to Herman Gardner. Oak 
Park Hlgh School. 13701 Oak Park Blvd.. Oak Park. MI 
48237. Or call (31 3) 968-2675. 

OPERATING EVENTS 
"Things to do ..." 

DECEMBER 4.5.6. The Ptke County Amateur Radlo Club 
of Winslow and the Old Post Amateur Radlo Soclaty of 
Vincennes wlll operate a special events station from 
Santa Claus, Indiana. Call sign WSCZH. Tlme 0000 Z on 
December 4 through 2300 Z December 6. Frequencies: 
21.410, 14.305, 7.270, 3.925. All SSB, 14.09014.100 RlTY 
and 146.52 FM. A special QSUXMAS card postmarked 
from Santa Claus post office sent upon receipt of SASE 
to Santa Claus. P.O. Box 11 1. Ireland. IN 47545. 

DECEMBER 5,O. 7. The 17th annual Telephone Pioneers 
QSO party. 1900 UTC. December 5 through 0500 UTC. De- 
cember 7. CW call CQTP. Phone call CO Telephone Pio- 
neers. Phone frequencies: 3.955.3.975; 7.265.7.285; 
14.28514.305; 21.35521.375; 28.66528.885; 50.10-50.25; 

- 4  - 144.275145.500 and 146.52. CW freauencies: 3.5553.575: 
7.055.7.075. 14.055.14.075; 21.055-21.075; 28.05528.075: 
Novlceltech: 3.725, 7.125. 21.125. 28.125. Send logs by 
Januarv 15. 1982 to: Ted Phe l~s .  WBTP. John D. Burlie , . 

I Cha~ter  No. 89. Telephone Ploneers of America, c/o 
Western Electric. Dept. 45150. 6200 East Broad Street. @Dmltlete ? I Columbus, 43213. 

Uncle Joe? 
Aunt Ennar/ 
3=%& 
Grampa Ronnie?? 
Uncle Hohmer? 

Master code or upqrn i r  111 n matter of days' Code Quick 1s a 
unlque hreak thru~~ l i  to revnltrtton~ze the learnmg of Morse 
Code Instead of an r ndiess maze of d~ts and dahs each letter 
will magically hegln to call out Its own name' Stop torturing 
yoursell w~th  old.fash~oned methods Your amazlng k11 
contalns 5 power-parked casset~es vlsual hreakthrough cards 
and ortglnal manual All thls for only $39 951 Send check or 
money order today to WHEELLR APPLlFD RESEARCH 
LAB P O  Box 32hl Cltv of Industrv CA 91744 Ask for 

I 11 Code Qulck r 107. ~all'fornia rerldents add 6'5 sales lax II 
You can't lose' Follow each simple step You must succeed 
or return the kit for total immediate refund' 

. If not.. see page 92. 

R. L. DRAKE SALE! 
TR.7IDR-7 t80.1W Tnnsainr . . Lists1599 . .SALE S13W 

... . .  PS.7 Hr ry  Duty AC Supply Lin $299. .SALE S 269 
. . .  . . .  B-73 Smnda? AC Supply .ListSt99 .SALE S 119 

.. . R.7 Oi~ial0.30Mhz Rmeim. LinSt549. .SALE $1349 

.. . 1.7 16015M 1KW PEP L i m r  LinSt090. .SALE S 969 
. . .  .. 1.75 16Ut5M 1.2KW L imr  ListS699. .SALES 619 
. . .  . .  RV.7 Ramom VFO I w  TR.7 ListSt95. .SALE S 175 

. . . .  . . .  MS-ISpuhartorTR.7/R.7 ListU9 .SALES 45 
MN-75200WPEP t60.1WTum. . ListS2H) . .SALES 229 
MN-2700 2KW PEP 160-1011 T u w  . ListS549. .SALE S 319 

.. .. CS-7 Remob Antenna Switch. .L i t  $169 .SALE S 149 

. . .  .. WH.7 201200/2000 Wammter ListS129 .SALES 116 
. .  . DL.300 300W Dry Oummy Lad. LktS27. .SALES 25 
. DL.1000 IKW Dry Dummy Lad.. ListS53.. .SALES 49 

. . . .  ... AK.75 Mulliband Anbnna. LinUO. .SALES 37 
7 m E  Communiutions TeminJ . List 510%. .SALE 1 979 

. . .  ... TR.930 9" Viko Monitor. .Lh( $105 .SALES 169 
COMPLETE STOCK OF DRAKE FILTERS, FANS. TECH. 
NICAL MANUALS. SERVE KITS. MlCS AN0 OTHER AC. 
CESSORIES - CALL USll 

BIG TEN-TEC SALE! 
. .  . .  OMNI-C 180.1OM Tnnsmiva. List $119 .SALE StM9 
. .  . .  DELTA 1801W T r a m a h .  .List 5469. .SALE S 749 
.. . .  ARGOSY BUlOMTnnurim. .Lists549 .SALES 469 
.. . HERCULESSOII~S~~~ Linnr .LinSt575. .SALE $1329 

. . .  . . .  225 AC Supply for'Aqmy. .LinSl29 .SALES 115 
. . 255 Ddua8 AC Supply for Omni. .List SIW. .SALE $ I69 

.... . . . .  2B0 AC Supply fw Odb. .Lin 169 .SALE S 149 
. .  . 209 300W PEP Dry Dummy Load LlstS1(I. .SALE S 24 

. . . .  . . . .  214 Electnt Mi i  lor 234. .L'iS39 .SALE S 36 
..... ...... 2tWC Canmoc MK. LhiS35. .SALE S 29 

... .. 227 200W PEP Annnlu Turn L1nS78. .SALE S 75 
.. . .  228 2WW Tuner wlSWR Mew. .Lin $95 .SALE S 89 

229 2KW PEP Tumr wlSWR M.t.1. . List $269. .SALE S 229 
. .  .. 243 Remote VFO for 0mni.C. .List $189 .SALE S 169 

. . . .  ... 234 RF Spmh Processor LinSl39. .SALES 119 
. . . .  . . .  203 Remom VFO for Odb ListStll9 .SALES 169 

COMPLETE STOCK OF ALL TEN.TEC FILTERS. BREAKERS 
AND OTHER ACCESSORIES IN STOCK FOR IMMEDIATE 
SHIPMENT -CALL!! 

ETO/ALPHA 
16A 2 KW Pep Linear Amp w/2 8874S . . . . .  11495 

. . . .  76PA 2 KW Pep Linear Amp w/3 8814s .St795 
. . . . . . . . . . . .  314A No Tuns Up Vernon 01 16A. .St995 
. . . . . . . . . . . .  78 No Tun Up OSK .3 B074S ,52595 

. . . . . . . .  77OX Lmear Amp w/8811 final. .S3995 

RF POWER LABS AMPLIFIERS 
. . . . . . .  A1000 160 rntr.-15 mtr. KW Lanear. $1199 

. .  V16 6 mtr. 8.15W ~n 12OW out amp wlR. .S349 
V360 6 mtr. 5.1OW In. 450W out wm.  . . . . .  .S949 

. .  V70 2 mtr. 10-15W In. 90W out amp WPS. ,5299 
. . . .  V l t  2 mtr. I-3W In. 90W out amp w1PS ,5349 

. .  V180 2 mtr. 5.15W In. 200W out amp w m .  ,5499 
V350 2 mtr. 10.2W In. 4OOW out amp w / 6  . . ,5949 

. . .  Vt30B 220 MHz I W  tn .85W out amp wIPS .S299 
V135B 220 MHz 25W in. 16W out amp wlPS . . ,5429 
FAN KITSANO RACK ADAPTERS ALSO AVAILA~LEECALL' 

DAIWA/J.W. MILLER 
AT2500 2KW PEP Automatic AntennaTunn. 
CNA-1001 50W PEP Autom8tic AnbnluTuwr 

... CN.2608 1.8-150MhzSWRlPorrrrMenr. 

... CN.630 140.150 MhzSWRlPomr MeW 
. .  CN-72011 1.8 150MhzSWRlPornrMebr.. 

.... CS.201 2.Pos Cavity type Coax Sw~tch 

. . . .  CS401 4-Pm Cavity type Coax Smtch 
RF440 RF Speech Procmor w/AC Supply. . 

TEXAS TOWERS 
A DIVISION OF TEXAS COMMUNICATIONS PRODUCTS 

1108 Summit Ave.. Suite 4 
Plano. T e r n  75074 

Mon..Fr1.9am.-6p.rn.Sat9a.m.- lp.m. 

TELEPHONE: (214) 4212376 , PRICESSUBJECT TO CHANCF WITHOUT NOTICE 
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l~ized and priced to suit all poc'ets) I 

AR-22 DIGITALLY SYNTHESIZED VHF FM RECEIV~R 

STANDARD FREQUENCIES I 
141.000-149.995 MHZ (AR-22 TypsAI 
146.000-154.995 MHZ (AR-22 TypeB) 
151.000-159.995 MHz (AR-22 TypeC) 
l 156.000-164.995 MHZ (AR-22 Type-D) 

161.000-169.995 MHz (AR-22 TvwE) 
Marked with ( * I  are subject to available supply d 

TECHNICAL DATA 

FRCWENCV COVERAOE: 1 3 l . m M W  t o  179.-H* 
M A X I M U M  FREOUENCV COVERAGE. 8.996MHzmthoul *Wd**linl 
*RECEIVING MODE Ft-v Moduld1on.16F3 
 RECEIVER SVSTEM: PLL F roqumv wnlha8r.d hl* 

con-n w p r h n n o d v m  
USABLE SENSITIVITV: 0 2uV r r -  50+hm a! 12db SINAD 
AUDIO SOUELCH SENSITIVITY: 0.2uV at lhrnhold wu.I~h..dju*~ 

eSELECT1VITV Adwunt channel re*c(nonlfl2.!ikHzI 
F.. 1.r th." m e  

SPURIOUS AND IMAOE ATTENUATION L a  than Y)dB 
FREOUENCV STABILITV Wtlhtn ? lOPPM o w  thOpml-tm 
IF FREOUENCIES In 10 7MHz 2nd 4 5 Y H z  
AUDIO OUTPUT POWER: lWmW onto 8-ohm Id d 10% THO 
WWER CONSUMPTION 25mA at rr .om qu.1ch.d: 

1WmA .I l00mW .udm o u w  Drr 
WFRATINO TEMPERATURE RANGE 10° C $0 *6W C 

• PCB oo;bl. sLd.dd.f.-.~ pmtd  rncusr b d  

-..,.",.,." ....-...- "- -- .-- 
SEND Cnhlar's s h r k .  M o w  or*. Mntn c h . m  or Viu.  UPS C 0.0. 

DEALER INQUIRY IS INVITED 

ALL TYPES 1 

and 225mAn 
PHYSICAL SIZE: 5%" lnl x 2%" l w l  x 1.0" ID) without knob 
WEIOHT 7 1 or. 1200 ~ m r l  m h  b.mr* wch 
FREOUENCV SELECTION: 3 d a r t s  ol d<anl4 0u.h rnlchr n d  slid. 

Orda to4.v vour AR 22, ti vou .n not somp1ef.l~ u l#dmd. mum 11 within 
15 d.vs lor vour d u n d .  IUIshlm#m ch.rp.1 add 12  50 tor l k lmsn l  c h n C .  
"-0 .. -.L. .-- 

$1 50.00 with accesories 

ACE cnmmunicaIions. inc. 
12632-D W A L N U T  A V E N U E .  TUSTIN. C A L I F O R N I A  92680 (714) 544-8281 

TELEX: 655-308 

Building A Transmatch? 
Fixing An Antenna? 
Making Test Gear? 
Constructing A Kit? 

R-X Notse Brldge (hr 2/77) 
Splrt.mnd Speech Processor 

lmprwed UHF Oscillator (hr 8/81) 
(hr 9/79] 

L.Meter (OST 1/81) 
40 Meter ORP Transce~ver 

General Coverage with Drake 

R.4 A. 8 & C (OST 5/81 1 
1-R Sol~dslale Switch (hr 6/80]  

L 

The Best 
Got Bette). 

MODEL 4381 RF POWER ANALYST 

Thiinewgerreratiorr 
RF Wattmeter with nine-mode 

system versatility reads, 
I N  STOCK QUICK DELIVERY 

UITHORIZCO .- MSTRIWTW 

a s s o c i a t e s  
115 BELLARMINE 

ROCHESTER. MI 48063 

CALL TOLL FREE 

800-521 -2333 
IN MICHIGAN 313 - 375-0420 

L 

I TOWERS 
by ALUMA 

HIGHEST QUALITY 

*TELESC~PING 
(CRANK UP) 

*GUYED (STACK-UP) 

*TILT-OVER MODELS 

SPECIAL 
Four S.Etlon 50 FI. 

V a n  M o u n t e d  Crmnk-Up  

A l u m a  T o w r  

and s t e e l  t o w e r s  made- 
sDec la l s  deslaned and 



HAM CALENDAR , I November 
TUESDAY 

AMSAT Eart Coarr Net 3850 
kHz 9 W PM EDST lOlWZ 
Wednesday Morntngl 

AMSAT Mtd Contlneni Net 3850 
kHz 9 W PM CDST 10XOZ 
Wednesday Mornlngl 

AMSAT West Coan Net 3850 
kHz 8 W PM PDST IaaOZ 
Wednesday Mornlngl 

AMSAT East Coast Net 3850 
kHz 9 WPM EDST IOlWZ 

3 
Wednesday Mornlngi 

AMSAT Mld Contlnent Nel 3850 
kHz 9 WPM CDST IOZWZ 
Wednesday Marnlngl 

AMSAT West Coast Net 3850 
kHz 8 Dl  PM PDST 
wedneday Mornlngi 

SUNDAY 
ANNUAL U.S. MARINE CORPS MARATHON - bealn- 

WEDNESDAY MONDAY 
WEST COAST BULLETIN - 

THURSDAY 
YLRLANNIVERSARV PHONE 

CONTEST C5 

4 

FRIDAY 

ninp 09m EST. Frequencrr "red will be: All ?-meter repearerr ~r 
the D C area: lameta FM b nngle-ndeband kn v#c,n~ry ot 29 0 
and a.5 MHz: lCmsters ~n rlclntty (11 21 m MHz, a meters ~n 
wcmiw of 14.3 MHz: U)  meters ~n v#clnlrv of 7 2X MHz Orxr 

SATURDAY 
ARRL SWEEPSTAKES ICWI 7-8. 

8PM PST I ~ & U ~ C I .  350 
KCS A 1 22 WPM 2 

atom .rho compietete thsr osws ~ 8 t h  NIES vta MNKF rend 
U m r  OSL cards to W3NKF. Code 9315. Naval Rerearch Lab. 
Wnhmptrn. 0.C m 1 

DEFIANCE COUNTY HAMFEST b FLEA MARKET - Detlance 
COvnl Fairgrounds. Hokwlie. OH Contact Ed Ballard. Jr 
w w w .  1 1 I 6 

R.F. HILL ARC 6TH ANNUAL HAMFEST - Sellerrv~lle Natsonai 
Guard A r m w .  Sdlew#lie. PA Contacl K 3 N  for more tnfor 
Mtbn. B 1 ESPERANTOIILERAI Oetatlr from GWR ClTHR l F l 5  

7 
WlAW aUALIFYING RUN 11 

NORTH CAROLINA OSO PARTY 1C15 

EUROPEAN DX CONTEST - ree July OST 1615 

I ( WAW ~uALIFTING RUN. 21 

I I I 

h W W .  IN  C o n a n  A h  COvnw ARTS P 0 801 1 m U  Wednesday Mornlngl 
fi W W .  IN  -1 36 I AMSAT M d  U I I  Nee III 

kHz 9 OO PM COST 1CQU.V I ARRL SWEEPSTAKES Iphonel 21-W 

AMSAT E a n  &art Net 3850 
kHz 9 W PM EDST IOlmZ 

A U E N  COUNN AMATEUR RADIO TECHNICAL SOCIETY 
SlH ANNUAL HAHFESl  - Allen Cwntv Memaral Colmum 

AMSAT Wart Net 3850 
kHz B W PM PDST 1- 1 WdcedWMcmwal  

WEST COAST BULLETIN - 
8PM PST IOIOOUTCI. ST(O 

I I 

I AWSATE.aCoaNn3850 
kHz 9:W PM EDST IOlWZ I 

, 4 M h * ~ w m ~ k 7 3 8 5 0  
kHz 8:m PM PDST I= I 

OM PARK H I G ~  SCHOOL ELECTRONICS CLUB I~TH AMSAT A at w ~n III 
ANNUAL SWAP e SHOP - ~ a k  PM; n'mh school. oak par*  HI 9.w PM EDST IO~WZ 
b mn, hk.mmmn and SASE lo HA & r h .  Oak Par* 
H.S.. I s m 1  w ~ a r l i  nw . oak par*. MI .8m a 

Wedmd-9~ Morntngi 

kHz 9:W PM COST I 
I Wednaday Wrnngl  

AMSAT W e l  Corn Net 3850 
kHz 8'W PM POST 1- 
W h e y  Mornmrml I 



Now that he has everything, why not give 
something he'll really enjoy! Give ham ra 

all year 'round. Each month they'll be intro- 
duced to the very latest technical advances in 
Amateur Radio, and become involved with such 
very special features as W9KNI's DX'ers Diary 
or Ham Radio Techniques by Bill 
Orr. Of course there will also be 
W6BNB's upgrade series and the 
many other exciting features that 
make ham radio such a special mag- 
azine for today's Amateur. So do 
your friends a favor and subscribe 
now at our very special gift price 
below. While you're at it, put your 
own name and address down - you 
deserve a money-saving gift too. 

I send a handsome gift acknowl- 
edgement card. (A gift card will 
be sent to each gift recipient if 

' 7  
F 

I Name 
Address 

I 
C 
C 

I 
E 

ham rat 
:-#I:,....+ 

dio gift 
,.A A l n .  J EXTEN 

ame - 
ddress 
ltu 

rder is 
98 1 .) 

receivec cem ber 
2nd Gift 

NEW t x i t ~  
N , Call, ame - 

ddress 
itv 

- Call 

State 

ley Orde 
Ma: brd Gift r Enclosed 

iter Charge - -  - 

I NEW EXTEND 
rcct. t , 
ixpires - 

Foreig - 
1C Bank I 

ame - 
ddress 
itv- 

Cal I, 

n gift su . , on price -.. "..., bs: \ hUrOpe, Japan, rrnca: air uelwsry r~t3.00 per year. canadu utl" State zip 
\other countries: $21.50 per year. Bill me after January 1,1982. - - - - - - - - - - - - - - A  



MBA READER';' 
A NAME YOU SHOULD KNOW 

Vhat doc mean? ll - - : stands i - - -. e-Baudot and A! ,s MBA I 
. 

for Mors - - 3CII. 
uses 

a 3 
takl 
pre 

The copy moves from right to lett across the screen, mucn 
the Times Square reader board. Is the AEA model MBA Re 
different from other readers? It certainly is! It is the first to givc 
user 32 characters of copy (without a CRT), UP to five words a1 
time. It can copycw up to 99 wpm and Baudo 

---. _-,,, wpm. Speeds in the ASCII mode are 110 
baGd. The ex~anded display allows easy copy even during high speed receptior 

has an e automal I trackin! 
3w signa pm, the I ches the 
NS a visu y of you1 improve 

in size, and has an easily read vacuum tluorescent alspl 

 at does the MBA Reader do? The RO model (reader only) 1 

I2 chara 
es cw or 
sents it 

cter alp 
tty audic 
on the d 

hanume 
3 from a I 
isplay. . . 

ric vacu 
receiver 

display 
*and vis~ 

lrescent 
recordei 

and 
ually 

I like 
ader 
3 the 
t nna 

t at 60-6' 
and han 
I. 

7-75 and 
d typed 

4EA mod 
n and tur 
A BA Rea . . 

lel MBA 
i e  to a nc 
~der allo\ 

xc~usive 
Iat90w 
al displa 

tic speec 
bl BA cat1 
r fist and . .. . 

J feature 
increasl 

!s your c 

!. If you a 
sd speec 
ode prof 

Ire copying a signal at 
1 without loss of copy. 
'iciency. It is compact 

ay. 
ce. This ; allows The f 

operatic 
el.#.- 

3eader c 
on. 
I- C k r  A l 

; from a1 n exterr DC sour bile or i 

. . .  
wlal;n LIIU ncn IIIUU~I MBA Reader VUUI favorite dealer and see all the features in this 

equipment. If your dealer cannot suppl) 
Advanced Electronic Applications, Inc. 
PO. Box 21 60, Lynnwood, WA 98036 Call 2061775-7373 

u the . . 
Prices an d specificc ations subj ect to change without notice 0 1  

Get THEIR lowest price . . . 
THEN CALL US! 

GREAT RECEIVERS 
AT 

GREAT PRICES 

KENWOOD R-1000 

I Prlcesshown. m.0.  or certified check only 1 
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Ham Radio's guide to help you find your loca n 
Arizona 

POWER COMMUNICATIONS 
CORPORATION 
1640 W. CAMELBACK ROAD 
PHOENIX, AZ 85015 
602-242-6030 or 242-8990 
Arizona's #1 "Ham" Store. Kenwood, 
Yaesu, lcom and more. 

California 

C & A ELECTRONIC ENTERPRISES 
2210 S. WlLMlNGTON AVE. 
SUITE 105 
CARSON, CA 90745 
21 3-834-5868 
Not The Biggest, But The Best - 
Since 1962. 

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. 

QUEMENT ELECTRONICS 
1000 SO. BASCOM AVENUE 
SAN JOSE, CA 95128 
408-998-5900 
Serving the world's Radio Amateurs 
since 1933. 

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, CT06114 
203-527-1 881 
Call today. Friendly one-stop shop- 
ping at prices you can afford. 

Delaware 

DELAWARE AMATEUR SUPPLY 
71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 
Icom, Ten-Tec, Swan, DenTron, 
Tempo, Yaesu, Azden, 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 RADlO 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 
81 3-535-1 416 
Atlas, B&W, Bird, Cushcraft, 
DenTron, Drake, Hustler, Hy-Gain, 
Icom, K.D.K., Kenwood, MFJ, Rohn, 
Swan, Ten-Tec, Wilson. 

- 

Illinois 

AUREUS ELECTRONICS, INC. 
1415 N. EAGLE STREET 
NAPERVILLE, IL 60540 
31 2-420-8629 
"Amateur Excellence" 

ERICKSON COMMUNICATIONS, INC. 
5456 N. MILWAUKEE AVE. 
CHICAGO, IL 60630 
Chicago - 312-631-5181 
Outside lllinols - 800-621-5802 
Hours: 9:30-530 Mon, Tu, Wed 8 Fri.; 
9:30.9:00 Thurs; 9:00-3:00 Sat. 

! Indiana 

THE HAM SHACK 
808 NORTH MAIN STREET 
EVANSVILLE, IN 47710 
81 2-422-0231 
Discount prices on Ten-Tec, Cublc, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santec and others. 

Kansas 

ASSOCIATED RADIO 
8012 CONSER, P. 0. BOX 4327 
OVERLAND PARK, KS 66204 
913-381-5900 
America's No. 1 Real Amateur Radio 
Store. Trade - Sell - Buy: 

Maryland 

THE COMM CENTER, INC. 
LAUREL PLAZA, RT. 198 
LAUREL, MD 20810 
800-638-4486 
Kenwood, Drake, Icom, Ten-Tec, 
Tempo, DenTron, Swan & Apple 
Computers. 

Massachusetts 

TEL-COM, INC. 
675 GREAT ROAD, RTE. 119 
LITTLETON, MA 01460 
61 7-486-3040 
617-486-3400 (this is new) 
The Ham Store of New England 
You Can Rely On. 

YOUSHOULD BE HERE TOO! Dealers: c ontact Ham Radio now for com~lete details. 
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lrna teur Radio Dealer 

Minnesota 
MIDWEST AMATEUR RADlO 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, WA8PZA &Squeak, AD7K 
Outside Nev: 1 (800) 634-6227 

New Hampshire 
TUFTS ELECTRONICS 
61 LOWELL ROAD 
HUDSON, NH 03051 
603-883-5005 
New England's friendliest ham store. 

New Jersey 
- 

RADIOS UNLlMlT ED 
P. 0. BOX 347 
1760 EASTON AVENUE 
SOMERSET, NJ 08873 
201-469-4599 
New Jersey's only factory authorized 
Yaesu and lcom distributor. New and 
used equipment. Full service shop. 

ROUTE ELECTRONICS 46 
225 ROUTE 46 WEST 
TOTOWA, NJ 07512 
201 -256-8555 

ROUTE ELECTRONICS 17 
777 ROUTE 17 SOUTH 
PARAMUS, NJ 07625 
201-444-871 7 
Drake, Cubic, DenTron, Hy-Gain, 
Cushcraft, Hustler, Larsen, MFJ, 
Butternut, Fluke 8. Beckman 
Instruments, etc. 

New Mexico 
PECOS VALLEY 
AMATEUR RADlO SUPPLY 
112 W. FIRST STREET 
ROSWELL, NM 88201 
505-623-7388 
Now stocking Ten-Tec, Lunar, Icom, 
Morsematic, Bencher, Tempo, 
Hy-Gain, Avanti and more at low, 
low prices. Call for quote. 

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 RADlO 
124 EAST 44 STREET 
NEW YORK, NY 10017 
21 2-599-2630 
Drake, Kenwood, Yaesu, Atlas, 
Ten-Tec, Midland, DenTron, Hy-Gain, 
Mosley in stock. 

HARRISON RADlO CORP. 
20 SMITH STREET 
FARMINGDALE, NY 11735 
516-293-7990 
"Ham Headquarters USA" since 
1925. Call toll free 800-6459187. 

RADlO WORLD 
ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 
ORISKANY, NY 13424 
TOLL FREE 1 (800) 448-9338 
NY Res. 1 (315) 337-0203 
Authorized Dealer - ALL major 
Amateur Brands. 
We service everything we sell! 
Warren K2lXN or Bob WA2MSH. 

Ohio 

AMATEUR ELECTRONIC SUPPLY 
28940 EUCLID AVE. 
WICKLIFFE, OH (CLEVELAND AREA) 

44092 
216-585-7388 
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 
KENWOOD: The biggest and best 
Ham Store in the midwest featuring 
quality Kenwood products with work- 
ing displays. We sell only the best. 
Authorized Kenwood Service. 

Oklahoma 
DERRICK ELECTRONICS, INC. 
714 W. KENOSHA - P.O. BOX A 
BROKEN ARROW, OK 74012 
Your Discount Ham equipment dealer 
in Broken Arrow, Oklahoma 
1-800-331 -3688 or 
1-918-251-9923 

- - 

Pennsylvania 
HAMTRONICS, 
DIV. OF TREVOSE ELECTRONICS 
4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
21 5-357-1 400 
Same Location for 30 Years. 

LaRUE ELECTRONICS 
1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
71 7-343-21 24 
icom, Bird, Cushcraft, Beckman, 
Fluke, Larsen, Hustler, Astron, 
Antenna Specialists, W2AUIW2VS, 
AEA, B&W, CDE, Sony, Vibroplex. 

SPECIALTY COMMUNICATIONS 
2523 PEACH STREET 
ERIE, PA 16502 
81 4-455-7674 
Service, Parts, & Experience For Your 
Atlas Radio. 

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. 

Washington 
THE RADlO STORE 
1505 FRUITDALE BLVD. 
YAKIMA, WA 98902 
509-246-4777 
Your complete Ham store for sales1 
service. All major brands. TRADE- 
SELL-BUY! 

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: I (800) 558-0411 

November 1981 95 



HAM RADIO'S 
HOLIDAY SHOPPER 

T U N E  I N  T H E  WORLD H A M  RADIO LOG BOOK 
W I T H  H A M  RADIO Ham Radio's ~ o g   BOO^ has room for 2100 QSO'S - that's 

by ARRL staff 
over twice as many entries as other popular log books. 
Room for all pertinent ~nformation, plus extra space for the 

This package contains THE goodies needed by the begin- name and address of each station YOU contact all on a con- 
ner to get started in Amateur Radio Assuming that you venlent horizontal format. For contesters, there is a consis- 
have no prior knowledge of radto. the reader is taught how tent 30 entries per page for easy counts. In addition, a 
to pass the Novlce exam, both code and theory, and how handy frequency spectrum chart showing every band for 
to set up a station. Unlque code study method makes Novlce to Extra, plus a listlng of all worldwide Amateur 
learning the Morse code easy as 1-2-3. And ~ t ' s  full of il- prefixes currently In use. Spiralbound to lay flat on your 

DON'T WAIT ~;;;t~~;8;"r;y;;igl~~~t technical p a n t s  160 operating table. Unquestionably the best log boo* value 
anywhere! 8-112 x 11 80 pages 0 1 9 7 8 .  

ORDER TODAY 0 AR-HR Softbound $8.50 DHR-LB Spiralbound $1.75 
3 Logs Just $3.95 

2 N D  OP 
1 9 8 2  U . S .  RADlO by Jim Rafferty, N6RJ 

Shipping Postpaid COMPLETE HANDBOOK OF AMATEUR CALLBOOK Completely revlsed and updated with a11 of the latest ~nfor-  RADIO TRANSMITTERS 
Radio Amateur Callbooks will be ready for shipping week mation, the latest 2nd Op is an ~ndispensable operating aid 
of December 1. 1981. No Amateur station is complete 

by Joseph J. Carr, K41PV 
for all Radlo Amateurs The 2nd Op glves you at the twtst 

350 pages of easy-to-understand fundamen- without the very latest Callbook! The new 1982 U.S Call- of a dial. prefixes In use, continent, zone, country, beam 
book features over 390.000 up-to-date names and ad- headlng, time different~al, postal rates. OSO and QSL tals and practical descriptions of ctrcults 
dresses right where you want them - at your finger tips. record and the offtclal ITU preflx Ilst. Every ham needs a which fundamentals Of  vacuum 
Also contains many helpful operating and station aids. 2nd Op. Order yours today. 0 1 9 8 1 ,  N ~ R J ' S  1st Edltlon, tubes, transistors, amp1)fier circuits, oscillator 
@:I981 Softbound UHR-OP $6.95 clrcults. frequency multlpllers. dividers and 
OCB-US $18 95+$3.05 sh~pp~ng (U.S A ) = $22.00 synthesizers. RF power amplifiers, and 

speech amplifiers. Covers SSB. FM and PM 
MODERN ELECTRONIC des~gn, theory and operation. Other subjects 

CIRCUIT M A N U A L  
include- transmitter trouble-shoot~ng, safety, 

1 9 8 2  FOREIGN CALLBOOK Interference prevention, rf neutralization, tun- 
by John Markus ing, feedllne devices and antennas. 0 1 9 8 0 .  

If OX IS your "thlng" then you need a copy of the 1982 350 pages. 
Foreign Callbook. Getting a OSL card can be quite a chore 8'12 IbS. of valuable illf0rmati0~ T-1224 Softbound $8.95 
without pro er names and addresses. Make sure you 3600 clrcults, from amplifiers to zero voltage reference 
miss out. g l 9 8 1 ,  Softbound switches! Exhaustively researched and,arranged for ease of 
UCB-F $17.95+$3.05 sh~pplng ( U S A  ) = $21.00 use, this comprehensive volume IS an tnvaluable ald to 

anyone Interested In electron!cs. Many circuits are taken COMPLETE HANDBOOK OF 
Get 'em both and be really pre- from popular Amateur magaztnes and authors. For the ham RADIO RECEIVERS 
pared. You save money too! there are filters, amplifiers, counters, clippers and more. 

Electronics hobbyists will also flnd this book full of val- by Joseph J. Carr, K41PV 

OCB-USF 
uable and interesting circuits that can be used in a variety ~11-in-one manual, Contains complete data on Only $39.95 of different ways. The llst is almost endless! Circuits are almost all receivers in use today, Written in an 
fully referenced as to where they Came from, SO that fur- easy-to-read manner, this handbook includes 
ther research is easy. I t ' s  big. ~ t ' s  heavy and it 's expen- basic receiver types; specifications for the 

BRAND N E W  2 2 N D  EDITION OF sive. But i t 's a must if you want your library to be com- latest ideas in parameter measurements such 
plete. 0 1 9 8 0 ,  1238 pages. 8% pounds. 

T H E  F A M O U S  RADlO HANDBOOK 
as sensitivity, noise ftgures, dynamic range. 

MH-40446 Hardbound $47.00 and selectivity measurements. Also covered 
by Bill Orr, W6SAI ($44.50+$2 50 shlpplng. u s A ) are all types of modern receiver circuits, and a 

wide range of troubleshooting ideas for both 
The Radlo Handbook has been an electronic best seller for solid-state and vacuum tube receiver circuits. 
over 45 years! This brand new edition reflects all of the FROM BEVERAGES T H R U  OSCAR - 01980.  300 pages. 
latest state-of-the-art advances in a comprehensive, slngle 
source reference book. An ~nvaluable aid tor Hams, techni- A BIBLIOGRAPHY OT-1182 Softbound $8.95 
cians, and engineers alike. Also chock-full of projects, and by Rich Rosen, K2RR . I :  
other Ideas that are of interest to all levels of electronics Your complete guide to 65 years of expertise. 11 36 pages. 0 1  981. 
021874  Hardbound $26.95 Amateur Radio Publishing. 

From Beverages Thru Oscar - A Bibliography is a com- 
plete list of every article that would be of interest to a 

BRAND N E W  1982 ARRL RADlO Radio Amateur or professional that has been published 
over the last 65 years. References are from CQ. Ham 

AMATEUR'S  HANDBOOK Radio. 73. OST. Proceedings of both the IRE and IEEE and 
Wireless Engineer. to name just a few. In fact, over 292 

Order today for delivery by late November. Be one of the Magazines have been listed in thls book with 92 different 
first to get your copy. Internationally recognized, Universal- subject areas referenced. If you can't find it in this won- 
ly consulted. I t ' s  the all purpose volume for radio. Jam derfully complete bibliography, chances are, it was never 
packed with information, drawings, and illustrations that published, Never before has a book like this been put 
are useful to the Amateur and pr0feSSi0nal alike. 0 1 9 8 1 .  together Makes your radio magazine collection infinitely 
q AR-HB82 Softbound $10.00 more useful. It costs just $29.95 but is worth much, much 
OAR-BB82 Hardbound $15.75 more. 01979 .  
(Available mid December) Softb~ufld $29.95 

FROM: 
Name.  
Address 
Ci ty  State  Z i p  

C h e c k  o r  M o n e y  Order  Enclosed 
V ISA Mastercard  

Acct.  # 
Expires M C  Bank # 

SEND TO: H A M  R A D I O ' S  B O O K S T O R E  
G R E E N V I L L E ,  NH 03048 
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- . . . for literature, in a hurry - we'll rush your name 
to the companies whose names you print below. 
It's simple to do. Simply select the advertiser's 
number and name from the Advertisers' Checkoff 
list found on the same page as the Advertisers' 

-C fiec of f Index Just print the number and the company's 
name and drop in the mail. 

NUMBER NAME OF COMPANY NUMBER NAME OF COMPANY 

Please month - Sept. - Oct. - Nov. 81 Limit 14 inquiries please. 

NAME CALL 

ADDRESS 

STATE ZIP 





APPLIED 
INVENTION 

THE SOURCE FOR SOLID STATE I STATE.OF.THE.ART 

8 GaAs FETS ~YMITSUBISHI 
N o w ! !  EVEN LOWER PRICES 8 

8 VHF through 18 4H: 
MGF 1200 $1300 MGF 1400 119 W MGF 1402 133 75 

MGF 1412 iamb NF at 4CH7l 161 W 
MGF 1403 (1 w b  NF at 12 GHzl Stm 8 
All deVIceI I" stock Complete data 

Ouantlty discounts ava8lable 

Microwave Modules 
NEW lrorn MlTSUBlSHl 

X BAND very high Slablllty 
GaAs FET I Dheleclrsc Resonator osclllalon 

FO 1010~ 15mw ~ransmllter 
10 GHr 0 l2MHdC0 137 50 

FO UP1 lKF heterodyne recelver 
10 GHz 134 50 

NEW Imm PLESSEY 
K BAND Gunn Doode osclllalors and deteclors 

G W 3 3  24 l2SGHr lOmw transmlttef 
SDM 31 24GHz dsleclw GaAs Shotlkey diode) 

Horn antennas also avanlable 
Send lor pr4c0 and data 

- Components 
MICROWAVE CHIP CAPACITORS VITRAMON 

VW Jem 7BW serles lor bypasslcwolinp 
liYlOP7GOS I 1  I7GHz 78WP7GM 13 26GHz 

LD271 Hlgh etl~c~ency ~nlrared LED 5075 
BPW34 Fast Iarpe area PIN pho10dlcde $3 00 

ERMOELECTRIC COOLERS 

INIMUM ORDER 
15 W ADD $2 00 POSTAGE 6 HANDLING 

N Y STATE RESIDENTS ADD 6% SALES TAX 

Ever wanted to take a good look at 10 
GHz operation? Well here's your chance. 
Starting with the basic theory of the 
Microwave Associate's Gunnplexer 
t[ansceiver, author Richardson de- 

in 16 building-block chapters. 
~;w?%htkq c t i o n m g ~ e x e r  sys- 
tem into operatitjfk-. 
The Gunnplexer Cookbo h 
written for the Radio Am lec- 
tronic s tuden tMt r  has at leas1 modest 
experience-assembling vhf converter or 
r e d . r  kits. Only very baslc test equip- 
ment IS required. 
You've waited a long time for this book. 
Don't walt any longer. Order your copy 
today! 01981  Softbound HR-GP 59.95 
plus $1 .OO for shipping. 

NOVEMBER SPECIALS TOLL 1-800-336-4799 
BONUS 2% d ~ s c o u n t  for p r e p a d  o rde rs  FREE ORDERS ONLY 

(cash~er  s check o r  money order) HOURS M.F 1 1-8 SAT 9 - 3  EDT 

2300 MHz 
DO WNCONVERTER 

Kit. $28.50 
ANTENNA . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  Assembled. $48.50 

CALL FOR OUOTES 

M F J  PRODUCTS COMPLETE LINE I N  STOCK 
989 New 3KW Tuner 287 I 5  
962 1 5KW Tuner m l r l rw~ tch  199 95 
961 1 5KW Tuner 139 95 
9498 300 wart deluxe luner 122 0 0  
94 I C 300 wall tuner sw~lchlmlr  78 42 
940 300 wall tuner sw~tchlmlr 69  70 
484 Grandmasler memory ksyer 12 rnsg 12 1 72 
482 4 msg Memory kever 87 96  
422 Pacesetle~ Keyer wlBencher BY1 87 15 
4 10 Professor Morse krver 11 3 95  
408 Deluxe Keyrr wnlh speed rnlr 6 9  69 
496 Keyboard It 296 95 
7528 Dual lurnable l~ l l e r  78 42 
102 24 hour clock 3 0 9 5  
2601262 Dry Dummy Loads 23 50156 75 
250 2KW PEP Dummy Load 31 I 0  

BENCHER PADDLES BlackIChrome 35 25/42 95 
ASTRON POWER SUPPLIES (13 8 VOCl 

RS7A 5 am[>, I onl~nunus 7 amp ICS 48 6 0  
US1 2A 9 amps conl~nuous 12 amps ICS 66  35 
RSZOA 16 amps co,rl~nuous 20 amps ICS 87 20 
RS20M samp as RS2OA + melers 105 5 0  
RS35A 25 amp. cont~nuous 35 amp ICS 131 95  
RS35M same as RS35A + meters 151 95 

TELEX HEADSETS.HEADPHONES 
C12101C1320 Headphones 22 95/32 95  
PROCOM 200 H ~ a d r ~ t l d u a l  Imp MIC 77 5 0  
PROCOM 300  I l /w l  Headselldual Imp mqc 69  35 

VoCom Antennad2m Amps 
5/8 wave 2m hand held Ant 19  95  
2 walls ~n 25 walls oul 2m Amp 69  95 
200 mw on 25 watts out 2m Amp 82 95  
2 walls tn 5 0  watts out 2m Amp 108 95  

MIRAGE AMPS b WATT METERS 
MPI HFIMP2 VHF SWRIW~II M ~ t e r  CALL 
823 2 !n 30 oul All Mode CALL 
8108 10  ~n 8 0  out All Mode Prr.Amp CALL 
81016 10  I" 160 out All Mode Pre Amp CALL 

TRANSCEIVERS - BIG DISCOUNTS 
KENWOOD ICOM YAFSU TFNTFC 

SANTEC AZOEN KDK 
- Call lor 0 ~ 0 1 ~ s  - -- 

2410 Orexel Street 
Woodbndge, V A  22192  r 

Inl,,rmnrl ,n (703) 643 1063 Orders 1.800 336 4799 
Slore 1 1 ~ 1  1110n 14415 Jeff D~VIS HWY. W00dbrad40 VA 

1 

2300 MHz PREAMP 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Kit $25.00 

POWER SUPPLY 
. . . . . . . . . . . . . . . . . . .  Assembled. $35.00 

SATELLITE TV EARTH STATION 
24 Channel Receiver 
10' Antenna 

CLOSEOTUESDAYS 

A E A  UP i * , r b  I 1,~1+  I I~aders ISOPOLE Antennas CALL 
HV GAIN ANTENNAS 
THBOXX Tratmn<l Beam 238 95  
TH3MU3 3 E lem~n l  Beam 179 95  
TH3JR 3 Element Trlband 1 3 8 9 5  
18AVTlWB I 0  8 0  Vrnacal 82 95  
14AVWWB 10 4 0  Verl#cal 50 77 

CUSHCRAFT ANTENNAS 
A4 NNPW Trtband Beam 10-15-20m 206 95 
A3 NPW Trlband Beam 10.15.20m 1 6 9 9 5  
AV3 New 10-1 5-2Dm Vert~cal 41 5 0  
ARX 2 8  New R~nqo Ranger 2m 3 4  0 0  
A32 19 2m Boomer DX Beam 75 95 
2208 220 MHz Boomer 68  95 
2148J rBoomer144-146MHz 62 10  
214FB Jr Boomer 144 5.140 MHz 62 1 0  
A147.1 1 11 .Element 2m 34 5 0  

MINIOUAD HQ.1 13295  
ALLIANCE H073 Rotor 93  95  
CDE H A M  IV ROTOR 169 95  
CABLE RGBIU Foam 953. Sh~pld 26CIll 
8 wtre Rotor 2 # 1 8  6 #22  1 RClll 

BUlTERNUT HF-5V.111 10-80m Ven~cal 8 6  95  
KLM ANTENNAS (other antennas m stock) 
KT34A 4 Element Trnhand Beam 320 75 
KT34XA 6 Elpment Traband Beam 469 50 
144 148 13LB 2m I 3  Element wl lh  balun 77 95  
144 148 16C 2 m  1 6-Elrmenl lor orcar 93 55 
420-450 14420-450MHz 1 4 - r l ~ m r n t  Beam 37 54 
420.450 180420.450 MHz 18.Elemmt oscar 58 70 
432 16LB 1 6 r l r m  430-434 MHz beamlbalun 6 0  70 

HUSTLER 58TV 10 8Om Vertocal 9 2  5 0  
48TV 10 40m Vrrrlral 73 95  
3TBA New 10  15 2Om Beam 161 95  

HF M o b ~ l e  Resonators Standard Super 
10 and 15 m ~ l r r  7 95 12 50 
20  mptprs 1 0 9 5  1 4 9 5  
40 mr l r r s  1 2 5 0  1 7 3 0  
75 mplrrs 1 3 5 0  2 7 9 5  
Avant, AP 151 36 2m on qlass ant 27 95 

- CALL FOR QUOTES - 
Send stamp for a llyer Terms P r ~ c r s  d o  not onclude 

sh tpp~ng  VISA an, ~ a s t ~ r  charqe accepted 2% 01s. 

count for p repad  orders (cash~er  s check or money 
order) COD fee 5 2  00 per order Prlces sublect 10 

chanqe w ~ l h o u l  no l l c r  ot obl1qai8on 

- 11 Call for details and price 
WITH ROX ...... .. 

I I 
- - 

Also Available: Commercial System with nn.,nlrnTCn FOR DOWN- 
. . . . . . . . . . . . . .  Bogner Antenna $169.00 

PB RADIO SERVICE 
1950 E. PARK ROW ARLINGTON, TX 76010 

Ham Radio Publishing Group CALL ORDER DEPT. TOLL FREE 1 1 (800) 433-51 69 Greenvllle. New Harnpsh~re 03048 

FOR INFORMATION CALL 1891 (81 7) 460-7071 

More Details? CHECK-OFF Page 102 November 1981 99 





I COPY SATELLITE PHOTOS. 
WEATHER MAPS. PRESS! 

The Faxs Are Clear - o n  our l u l l  slze (18-112" 
wwi-1 rrrordars F r m  Far Guide I 

COMM AUDIO PROCESSOR 
,tLECl 13 P 3 L t  VOICE-FILltR OV P POLE IW Hz 8S.e FlLlER 
VilTH SELFCTABLE FLAT S k l R l l .  ADJUSTABLE TONE-TAG Ah'D 
AUII-PHASIC Y.'llTI IJOISL - ALL I N  SYNTHESIZED BINAURAL 

Sc. HR Ja:3I.COMPLETt SYSTEM.KlTS.BOARD5 - B R o c n m E s  

Hildreth Engineering 
P.O. Box 60003 Sunnyvale, CA 94088 

RED HOT SPECIALS 
. . . . . . . . . . . . . . . . . .  AZDEN PCS 3000 2 m .288.00 

........ SANTEC HT1200 2m Handheld.. ,288.00 
.................. NEW! KDK 2025 Mkll .288.00 

.............. JANEL OSA5 2m Preamp.. .36.50 
................ BEARCAT 220 Scanner .269.00 

........ KANTRONICS FDll Code Reader ,360.00 
. . . . . . . . . . . . . . . . . .  All MFJ Items.. 12% off list 

................. TEN.TEC Argosy Xcvr. .474.00 
.................. TEN-TEC Delta Xcvr.. ,738.00 

............... TEN.TEC Ornnl CXcw.. .1040.00 ................ BENCHER Black Paddle .36.00 
...... SANTEC ST.7IT 440 MHz Handhsld .283.00 

......... ICOM 2KL Linear Amp(2only). .1399.00 
P r ~ c e s  sublect l o  c h a n g e  withcut nolice. 

SASE to r  our Large Specials 
and Used E q u ~ p m n l  L ~ s l s  

BEN FRANKLIN 
ELECTRONICS 

115% N. Main Hillsboro, KS 67063 
31 6-947-2269 - 

The famous Palomar Engineers 
preamplifier has been updated and 
packaged in an attractive new 
cabinet. 

For the SWL there is the P-305 
(9-v DC powered) and the P-308 
(1 15-v AC powered) featuring full 
shortwave coverage, selection of two 
antennas. 20 db attenuator, 15 db 
gain control and on-off-bypass switch. 

For transceivers. the P-31 OX (1 15-v 
AC powered) and the P-312X (1 2-v 
DC powered) feature automatic 
bypass on transmit, adjustable delay 
for return to receive, and 350 watt 
transmit capabil~ty. 

All models have these features: 
Up to 20 db gain. 
Covers 1.8 to 54 MHz in  four 
bands. 
Low noise figure. 
Reduces Image and spurious 
response. 
8" x 5" x 3". Brushed alum- 
inum control panel. Black vinyl 
cover. 
SO-239 connectors. 
LED pilot. 

Order direct or from your favorite 
dealer. Model P-305 Receiver Pre- 
amplifier for 9-v DC $99.95. Model 
P-308 for 1 15-v AC $109.95. Trans- 
ceiver Preamplifier Model P-31 OX 
$129.95. Model P-312X $129.95. 
Add $3 shippinglhandling. Calif. 
residents add sales tax. 

Don't wait any longer to pull out 
weak. rare DX. 

November 1981 101 More Details? CHECK-OFF Page 102 



AQerTisers v 
check-off 

... for literature. in a hurry - we'll 
rush your name to the  companies 
whose names  you "check-off" 
Place y o u r  check  m a r k  i n  t h e  space  
n a m e  a n d  n u m b e r  . Ex: Ham Radio L2";T 
Ace - BM Kilovac - 956 
AEA - 677 L-Tronics ' 
Advanced Electro- MFJ - 082 

Products - 955 Madison - 431 
Advanced Receiver 

Research - 919 
Alaska Microwave - 828 
All Elm . - 926 
Aluma - 58) 
ARRL - 780 
Am~don - 005 
Applied Inv . - 862 
Atlantic Surplus ' 
Barker El 

W~lliamson - 015 
Barry ' 
Bencher - 629 
Ben Franklin - 864 
Bllal - 817 
Br~tt's 2-Way Radio - 953 
Butternut ' 
Clutterfree 952 
Comm . Concepts - 797 
Comm . Elm . - 489 
Comm . Spec - 330 
Drake ' 
EGE - 901 
Elenco - 947 
Encomm - 888 
Erlckwn Comm . ' 
ETCO - B 6  
Fa~r Redii - 048 
Fox-Tango - 657 
GLB - 562 
H.Troniks - 927 
Hal Comm . - 057 
Hal-Tronix - 254 
H . R . B . - 150 
H . R . Magazine ' 
Ham Shack - 879 
Hatrv - 889 
Heath - 060 
Henry - 062 
H~ldreth - 283 
lcom ' 
I . C . A . ' 
In1 . Crystal - 088 
Jameco - 333 
Jan - 067 
Johnston . Bill - 948 
Jones - 626 
Kenwood 

Marco - 929 
M~crocrah - 774 
Micro Security - $29 
M~crowave Filter - 637 
k41d.Com - 479 
J W . Miller - 745 
N.P S . - 
NRI ' 
P.B. Radio - 921 
P.C. - 766 
Palomar Eng . ' 
Panasonic - 683 
Payne - 887 
Phrllips-Tech - 936 
Pipo - 481 
RF Power 

Components - 954 
Callbook - 100 
Radiokit - 801 
Rad~os Unlimited 941 
Rad~o Warehouse 
Rad~o World - W2 
Securitron - 461 
Semiconductors 

Surplus - 512 
Sherwood ' 
Skytec - 704 
Smithe - %W 
Speclronics 
Spectrum Int . - 108 
Stewart Quads - 890 
Telrex ' 
Ten-Tec ' 
Texas Towers - 631 
The Comm Center - 634 
Unlverssl Comm . - 885 
UNR-Rohn - 410 
Valor - 946 
Vanguard L a b  - 716 
Var~an - 043 
VoCom - 857 
Webster Assoc . - 423 
Western Elec . - 909 
Wheeler App . 

Res Lab - 931 
World-Wide - 957 
Yaesu - 127 

Please contact thiisdvenissr directly 

Limit Ibinquiries per request . 

November. 1981 
Please use before December 31. 1981 

Tear off and mail to 
H A M  RADIO MAGAZINE . "check off 
Gresnville . N . H . W04S-m 

NAME ......................................... 

CALL .................. 

STREET ....................................... 

................... STATE ................... ZIP 

I call toll free:nights I 

6-1 0 PM CDST. M.W.F. 
days: 71 3-658-0268 

. . . .  ICOM IC 720A/AC $1 298 
IC 730 . . . . . . . . . . . .  729 
IC 2AT . . . . . . . . . . . .  249 

. . . . . . . . . . .  IC 22U 269 
IC 25A . . . . . . . . . . .  309 

. . . . . . . . . .  Santec HT 1200 299 
ST7440FM . . . . . .  299 

. . . . . . . .  ETO Alpha 78 2595 
76A . . . . . . .  1495 
76PA . . . . . .  1795 

Telrex TB 5EM . . . . . . . . . .  425 
Drake TR7/DR7 . . . . . . . .  1349 

R7/DR7 . . . . . . . . .  1299 
AEA Morse CK1 . . . .  115.00 
YEASU FT707 . . . . . . . . . . . .  699 

FRG7700 . . . . . . . . .  449 
FTlO1 ZD 
Mark 3 Limited . . . .  749 

Order KWM 3 8 0  Now 
OLD PRICE 

Rockwell Accessories in  Stock 
Janel 8SA5 . . . . . . . . . . . . . . .  41.95 
Bash Books . . . . . . . . . . . . . . .  9.95 
Amphenol Silver Plate PL-259 1 . 0 0  
Ant~que/Rare Tubes . . . . . . . . .  Call 

GE 572 B . . . . . . . . . . . . . . . . . .  38 
Times 24 hour Wallclock . . 24.95 

. . . . . . . . . . . . . . . .  Robot 800A 749 
. . . . . . . . . . . . . . . . .  Cubic 103 1 195 

Bird 43 SLUGS 
Portable VJ Amplifier 
2 watts in 33 watts out . . . .  89.95 
Belden 9405 Heavy Duty 
Rotor Cable 2#16. 6U 18 . . 45C/ft 
Belden 8214 RG-8 Foam . 36C/ft 
Belden 9258 RG-8X 

. . . . . . . . . . . . . .  M~ni-coax 19C/ft 
. . . . .  Alliance HD73 Rotor 109.95 

Call for TS830S . TS130S . 
TS-530s plus accessories 

MASTERCARD VISA 
All prtces lob Houston except where ~ndlcaled Prlces 
subject to change w~thout  noltce . all Items guaranteed 
Some Items subject prlor sale Teaas res~drnts add 6% 
tax Please add sulf lc~enl postage. balance collect 

. . . . . . . . . . . . . . . . . . . . . . . . .  Ace Commun~cations Inc 90 
AEA. Advanced Electron~c Applications . . . . . . . . . . .  39.93 
Advanced Recelver Research . . . . . . . . . . . . . . . . . . . . . .  84 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Alaska M~crowave Labs 78 
All Electronics Corp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 
Aluma Tower Company . . . . . . . . . . . . . . . . . . . . . . . . . .  90 
Amencan Radio Relay League . . . . . . . . . . . . . . . . . . . . .  40 
Am~donPwsociat es . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82 
Applled lnventlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  99 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Atlantic Surplus Sales 100 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Barker b Willlamson. Inc 75 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Barry Electronics 33 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bencher Inc 74.82 

. . . . . . . . . . . . . . . . . . . . . . . . . .  Ben Franklin Electronics 100 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bltal Company 87 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Brllt's 2-Way Radio 64 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Butternut Electronics 70 

. . . . . . . . . . . . . . . . . . . . . .  Clutterfree Modular Consoles 88 
CommunicauonsConcepts . . . . . . . . . . . . . . . . . . . . . . . .  88 

. . . . . . . . . . . . . . . . . . . . . .  Commun~cations Electronics 25 
Communications Spec~alists . . . . . . . . . . . . . . . . . . . . . . .  104 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Drake R.L., Co 101 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  EGE.lnc 99 

Elenco Precision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  85 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Encomm.lnc 56 

Enckson Communsattons . . . . . . . . . . . . . . . . . . . . . . . .  70 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ETCO 71 

Falr Radio Sales . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fox-Tango Gorp. 100 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GLB Electronics 86 
H.Troniks. Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80 
Hal Communications Corp . . . . . . . . . . . . . . . . . . . . .  48.49 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hal-Tronix 75 
Ham Radio's Bookstore . . . . . . . . . . . . . . . .  64.78.80.96.99 
Ham Radlo Magame. . . . . . . . . . . . . . . . . . . . .  86.88.89.92 
TheHamShack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  74 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hatry Electron#cs 29 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HeathCompeny 1 

Henry Radio Stores . . . . . . . . . . . . . . . . . . . . .  Cover ll 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hildreth Engineers 100 

Icom Amer~ca. lnc . . . . . . . . . . . . . . . . . . . . . . .  5 . Cover IV 
International Communications Agency . . . . . . . . . . . . . .  88 
lnternat~onal Cmtal . . . . . . . . . . . . . . . . . . . . . . . . .  79 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  Jameco Electrontcs 63 
Jan Crystals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  74 
Johnston . Bill: N5KR Computerized Great Circle Maps . . .  88 
Jones . Marlln P . b Associates . . . . . . . . . . . . . . . . . . . . .  87 

. . . . . . . . . . . . . . . .  Trio-Kenwood Communications 2.52.53 
L.Tronics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  74 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MFJ Enterprises 9 
. . . . . . . . . . . . . . . . . . . . . .  Madison Electronics Supply 102 

Marco . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88 
M!crocratt Corporation . . . . . . . . . . . . . . . . . . . . . . .  84 
M~cro Securtty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82 

. . . . . . . . . . . . . . . . . . . . . .  Macrowave F~lter lnc 65 
Mld-Com Electronics . . . . . . . . . . . . . . . . . . . . . . .  80 
NP.S .. Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  NRISchools 71 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  PB.Radlo 99 
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RV 
Synthesized 
General Coverage 
Receiver - 

Model 1240 

F~r l l  general coveraae reception. 0-30 MHz. with *The famous Drake full electronic passband tuning system 
no qaps  or ranqe crystals required. is employed, permitting the passband position to be 

Continuous tuning all the way from vlf thru hf. adjusted for any selectivity filter. This is a great aid in 
interference rejection. 

Superb state-of-the-art performance on a-m, ssb, 
RTTY, and cw-and it transceives with ~~~k~ TR7. *Three agc time constants plus "Off" are switch-selected 

from the front panel. 

10O0/0 solid state broadband design, fully synthesized with Complete transceivelseparate functions when used with the 
a permeability tuned oscillator (PTO) for smooth, continous Drake TR7 transceiver are included, along with separate R7 
tuning. R.I.T. control. 

*Covers the complete range 0 to 30 MHz with no gaps in Special multi-function antenna selector150 ohm splitter is 
frequency coverage. Both digital and analog frequency switch-selected from the front panel, and provides 
readout. simultaneous dual receive with the TR7. This makes 

*Special frontehd circuitry employing the high level double possible the reception of two different frequencies at the 
balanced mixer and 48 MHz "up-converted" 1st i-f for same time. Main and alternate antennas and vhfluhf 
superior general coverage, image rejection and strong converters may also be selected with this switching 
signal handling performance. network. 

Complete front-end bandpass filters are included that *The digital readout of the R7 may be used as a 150 MHz 
operate from hf thru vlf. External vlf preselectors are not counter* and is switched from the front Panel. Access thru 
required. rear panel connector. 

10 dB pushbuttoncontrolled broadband preamp can be 'The built-in Power supply operates from 100, 120,200,240 
activated on all ranges above 1.5 MHz. Low noise design. 50160 Hz, Or 13.8 "-dc. 

Various optional selectivity filters for cw, R ~ Y  and a-m are *The R7 includes a built-in speaker, or an external Drake 
switch-selected from the front panel. Ssb filter standard. MS7 speaker be used. 

Special new low distortion "synchro-phase" a.m detector ' Built-in 25 kHz calibrator for calibration of analog dial. 
provides superior international shortwave broadcast Low level audio output for tape recorder. 
reception. This new technique permits 3 kHz a-m sideband . up to eight controlled fixed channels can be 
response with the use of a 4 kHz filter for better selected. (With Drake Aux7 installed.) 
interference rejection. 

Optional Drake NB7A Noise Blanker available. Provides 
Tunable i-f notch filter effectively reduces heterodyne true impulse type noise blanking performance. 
interference from nearby stations. 

Spec~frcat~ons. availability andpnces subject to change wrthout notice or oblrgatron. 

R. L. DRAKE COMPANY 54oRxh.d st Msmaburg 0o1o r53.2 USA 
Phone 15131 866-2321 Telex 288 017 
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A fresh idea! 
Our new crop of tone equipment is the freshest thing growing in the encoderldecoder 
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 encoderldecoder 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. 

a COMMUNICATIONS SPECIALISTS 
420 \\,\I Taft :\\cnuc. Orangc. ('alifornia 91667 
(800) X54-O547/C'alirornia: (714) 998-3021 

E!!3L%I SS-32 $29.95, TS-32 $59.95 



Tired of compromise in your VHFIUHF operating? Does your "compactn multimode rig 
leave something to be desired in the selectivity department? With the Yaesu FIV-901R 
VHF/UHF Transverter, the superb capabilities of your FT-9011902DM or FT-101ZD can be 
extended to the 50, 144 or 430 MHz bands! 

Multiband Design Philosophy 
The FIV-901 R comes equipped for operation on 
the 144 MHz band, with 50 MHz and 430-440 
MHz modules available as options. Power input 
is 20 watts on all three bands. 

Duplex Satellite Operation 
For satellite operators, three satellite bands are 
provided, allowing full duplex operation through 
the hansverter for downlink monitoring. You can 
transmit on 2 meters while receiving on 10 
meters or 70 cm, or transmit on 70 cm while 
listening on 2 meters. An external receiver is 
required (in addition to your FT-901/902DM or 
FT- 101 ZD) for duplex operation. 

Rugged, Dependable Construction 
The FIV-90lR is a Muristic Mend of FET, 
bipolar, and stripline techniques, providing high 
reliability, consistent power output, good noise 
figure, and outstanding rejection of spurious 
responses. And there's attention to the details, 
like the Type N connector for 430 MHz operation. 

Worldwide Power Capability 
Equipped for operation from supply voltages of 
100/1l 011 17/200/220/234VAC, the FlV-901 R 
won't become obsolete if you move to another 
country. The transmit drive requirement of 3V 
RMS at 28-30 MHz makes the FlV-901 R com- 
patible with many older Yaesu transmitters. 

Repeater Split Capability 
The FIV-901R comes equipped for repeater 
operation on the 6 and 2 meter bands. For 6 
meters, 1 MHz split is provided, while 600 kHz 
split is provided on 2 meters. Take full advantage 
of the FM capability on your FT-901 /902DM or 
FM-equipped FT-101ZD Mk Ill. 

FT-901/902 Line of Accessories 
Other high-performance accessories for your 
FT-901/902DM station include: the FV-901 DM 
Synthesized Scanning VFO; YO-901 
Multiscope with Panadapter; and the FC-902 
160-1 0 Meter Antenna Tuner. See your dealer 
also for details of the YR-901 Code Reader and 
SP-901 P Speaker/ Patch. 

For top performance on 1.8 through 450 MHz, Yaesu has the most complete line of transceivers, 
receivers, and accessories in the Amateur industry. Yaesu products are backed by a nationwide 
dealer network and two factory service centers for your long-term service needs. So when it's time 
to upgrade your station equipment, join the thousands of hams that are tired of compromise- join 
them by investing in Yaesu! 

7 
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YAESU ELECTRONICS CORP. 6851 Walthall Way, Paramount, CA 90723 (213) 633-4007 
Eastern Service Ctr., 9812 Princeton-Glendale ~ d : ,  Cincinnati, OH 45246 (513) 874-3100 
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Pnced right to meet your budget as your main : asa 
second rig for mobile/portable operation. 

HF rig or 

Convenient. 
Unique tuning speed selection for quick and precise QSY, 
choice of 1 KHz. 100 Hz or 10 Hz tuning. 
Electronic dial lock, deactivates tuning knob for lock on, 
stay on frequency operation. 
One memory per band, for storage of your favorite 
frequency on each band. 
Dual VFO system built in standard at no extra cost. 

"U* 

ilerful pun 

n VOX 
rndard 
I 
the new 

I ull r a ~ u r t  
200W PEP ir ~ch on SSB/CW (40 W o 
on AM) 
Receiver preamp out-I built-in 
Noise blanker (selectable time constant) & 
Large RIT knob for easy mobile operatior 
Amateur band coverage I W M  including 
WARC band5 
Speech processor-built-in, standard (no extra cost) 
IF shift slide tuning standard @ass band tuning optional) 
Fully solid state for lower current drain 
Automatic protection circuit for finah under high 
SWR conditions 
Digital readout Receives WWV Selectable AGC 
Up/down tuning from optional microphone 
Handheld microphone standard (no extra cost) 
Optional mobile mount available 

2112 116th Awnue N.E., Bellewe. WA 98004 
3331 Towerwood Dr., Suite 307. Dallas TX 75234 
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