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KLM

15QO.HO

He,vy

duty

rotator

KR·400 azimuth rotator

Mike of KlM are indeed proud that their high per­
formance antennas were selected on a merit basis
over others considered by Don Schhesser;

The KlM product ~ne also includes HF, VHF and
UHF antennas in a very wide variety of configura­
tions. log periodic types lor commercial and miHary
applications plus the rotors pictured.

See your KLM dealer and pick up a catalog before
.naking any antenna decision.

The outstanding ant enna system of well known DXer
Don screesse; W6MAV/K6RV, is shown in the
above close-up photograph. A full view of the com­
p1ex is shown in the smaller right-hand photograph 01
Dan 's beautiful. high-on-a-hilitop home.

After careful consideration. Don chose KLM mono­
banders, lop 10 bottom; five beams . toppeo by a
4 element 40, a 5 element 20, a 6 element 15, a 5
element 10 and an 11 eiement z meter beam. Mel and

beams .
mechanical excellence .
peerless performance .
top to bottom.

KLMelectronics
17025 Laurel Road , Morgan Hill, California 95037 (408) 779·7363 KR-SOO elevation rotator



Dig ital Temperature
Converter -- d isplays
temperatures from
o to l(X)°C. Works
on most counters (probe
included) $69.95

Crystal Oven Option
(plug -i n) -- inc reases
accu racy over a w ider
temperature range.
± 5ppm, 0 to 60°C
...... .. . . . . . . . . . . . $49.95

10 -Sec. T ime-Base Swi tch
Option -- extends low­
freq uency accu racy
............. ..... $10.00

low Pass Probe -- for
measuring aud io
frequencies. Works on
most counters . . . . $15.00

Preamp Probe -- designed
to p robe miniature
equipment Increases
counter sensiti vity to
15 mv at 500 MHz. Works
on most counters
. . . .. ... . . . ........ $49.95

Features
• 10 Hz 10500 MHz
• TCXQ Standard. i 2 ppm, 15- 55° C

(1: 300 Hz at 150 MHz)
• H igh Input Sensitivity, 30 my at 50 MHz
• a·Oigit Display (for more accuracy)
• Automat ic Dec imal Po int Placement
• Au tomat ic Input Lim iting

(eliminates input level adj ustment)
• Automat ic Self ·Check
• Selectable Gate T imes,

1 ms (lor rapid read ing )
and 1 sec (for maximum accuracy). Pro vision
for 10 sec (for maximum accuracy al low
frequenci es)

• Plug·ln T ime Base (lor future options)
• Plug -In Prescaler Ifor future options)

The Davis Countin
S stem

A Versatile
System
That
Meets The
Changing
Needs Of
The Electronics
Industry

Davis 500 MHz
Frequency Counter

Prices
SIlO MHz K'1 (TC XO Slil r.o»rd l __ . _ » 15
(' 01 p.eassembled and calib ra ted TCXO add $5.00)
Complet. K,I; Includes a ll parts, d rilled and plated PC tllHrdS .
cab,net. Iw,tches. hardwa ... Ind a complete ,n" ruct,o n mlnull
wIth ca llb ' l tlng inSC'liCtlons. Appro~ , 8 hts. to assembl ll
Flclory SlIrylCfl Ivailabla 10f $25,00
All partl a'e gu a ranTeed lor 90 daya,
T'anllormar g uaranteed 10f lilli,
5lXl MHz Facto ry " !IS","bled . , , " , . . .. • . U4Ul5
Factory ISMmblell units Irll CaSled and calibra led to
specifIc , lIons. and are gua'antee<l lor 1 y811r,
TransIO,",II' gua.anteed lor III..
Sh lpp,,"lI Cha'Il"" $:l.OO
InltfUCtlQnt and Cahbrallng Manual .•.................... S100
(refundable W Ill> pvrcnue)

DAVIS ELECTRONICS
636 Sheridan Drive
Tonawanda. New York 14150
(716) 874-5848



EDITORIAL BY WA YNE GREEN

Nishi, Sht!rry, ¥/d Way"" in Los Angf'/es.. Continued on page 16

of computer programs is expected to
soon dwarf both magazines in sales..

Our first big e xpc sition,
COMPUTERMANIA TM, wi ll be held
in Boston in late August , and is the
first of many 5Uch expositions we'll be
running. This show is budgeted It
5350,000, so it is a big urn:lertaking.
Further VoOW$ are being planned for
San Francisco and other c ities, using
the team wIlich wilt be putting on
COMPUTERMANIA. Not bad for a
t iny group of people in New Hamp­
sh ire who are hwing the t ime of their

"""'-

I/O MAGAZIN E

The f irst hobby computer magazine
in J apan got started last November,
The ed itor and publisher is a very
act ive ham aod computer fanatic by
the name o f Nishi. Where d id the
magaz ine's name come from? From
the I/O sec;t ion of 73 - wIlich he',
been read ing for veers.

Nishi came up to visit 73 HQ last
winter - a most interesting IrId enter­
taining chap. It is a little U1lsettling to
see what Nishi has done so far , .. and
he 's o nly 21 veers c jd ! He's been into
computerized music for several years

CODE LEARNING
SYSTEMS STUDIED

A recently released study from the
University of Southern Illinois showed
the rewlU of a series of code learning
tests. The conclusions to be drawn
from these tests were inescapable.

This was essentially a test of the 73
system of learning the code vs. the
system used by most other code
courses (such as those from the
ARRLI. The main difference is that
the 73 system starts beginners out
with the sound patterns of code sent
at 13 words per minut e, while the
others start o ut with the ind ividual
characters sent at a very low speed
an d change the sound pa tterns as they
speed up,

The result, as has been noted in 73
before, is that the 73 code tapes do
not have the pronounced learning
plateau to be surmounted that other
tapes do. Thus the 73 tapes require
substantially less t ime for mastering
the code.

The faster learning with the 73
code tapes results in a much hi\tler
percentage of Novices being licensed,
and far fewer dropouts in the Novice
cou rses run by clubs. Clubs running
Novice or Tech (or General , for tnat
matter) programs should make note of
this and use the 73 Morse code tapes.

OPENINGS AT 73
The nOlff at 73 is at an all-time hi\tl

. .. and $I i1l mOfe are needed to
purtue the expanding magazine, book,
and computer aspects of the business.
Help is needed in the form of a
dyed·in ·the·wool amateur with writ ing
and edit ing experience, to help with
the rapidly growing book cepertment.
Help is needed in drafting. We need
IOml'One to work at 73 and draft the
schematics for the magaz ine. Com­
puter programmers and technicians
are needed to help with the ceeeiop­
ment and product ion o f business and
educational programs for microcom­
pute,.,.

Oddly enough, Kilobaud Magazine
may surpass 73 in revenues within its
first year of publication, and the sale

there is more opportunity here than in
anything we've seen in the past.

Send in your 5U bscript ion to
KifolNlud and l ind OU t why it is the
most popular sma ll computer magit­

l ine out. It 's jun as pclCked wit h good
articles lIS 73 . .. a nd you already have
the background to understand them.

ARE YOU MISSING SOME
GOOD ARTIC LES IN KILOBAUD ?

YES!
Ou r po licy is to make ..re that

art~ ¥e not repr inted between 73
and Kilobaud . . . and this ITll!iI IlS that
you are mlss'ng a lo t of very
important material if you are nol
gett ing both magaz ines.

The art icles in Ki lobaud cover a
wide range of topics, centered on the
new microprocessor chips ... articles
o n w ire-wrapping, how memory
'I\oIOrks, the new printers, handling ICs,
surplus keyboards, video termina ls,
video generators, and a lot of stuff on
the various microcomputers and
programs for them ... a whole lot .

MO$! of th is material will be pub­
lished just once. so you'll need your
back issues of Ki lobaud to use as a
library fOf reference ... o n business
programs, 9<'mes, operat ing systems,
interconnections of popular boards,
etc.

You'd best send in your sub­

scription now ." before this new
scene gets too far away from you. It's
going to be big . . . and fun . . . and
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The re are a number of good 2 mete r FM tra nsceivers on the market. You may already ow n one.
But, even If you do, we suggest that you put your radio to this test . And, if you' re thinking o f buying
one, th is test should be a helpfu l gu ide .

YES

o
o
o
o
o
o
o

Is it PLL synthesized ?
Does it have 100 channels (88 pre-programmed)?

Does it have 12 extra diode programmable channels?

Does it have single knob channel selection?

Does it have a LED d ig ital frequency display?
nos it have a powered tone pad connection?

Does the receiver have helical resonators?

NO
o
o
o
o
o
o
o

If your answer is NO to any of these . t he TR-7500 is the radio that you shou ld ow n, And .
in addition to these importa nt features, you g el prov en Ken w ood quality, value and service.

CJ} TR·7500
I.g!peciflcations

Sem iconductors: Transistors 41
FHs 8
ICs 7
Diodes 35

frequency Range: 14601 to 141.99 MHl
Mode fM
No,01 Channels ' 100
Operat rng Temperature: -20 to

, 50 degrees C
Power Voltage: ll,S to 160V DC OlaV

DC nominal)

Grounding Po larity: Negal ive ground
Antenna Impedance 50 Ohms

Current dra in: less than O_5A In receive
wilh no mput signal
Less than 3A in transmit
(HI) tess than 1.5A in
transm it (LOW)
(at nav DC)

t nmensons: In mrn (6~J/4") w,de
250 mm (9 -7/8") deep
75 mm (2-15/16" ) high

Weight: Approximately 2,2 ~g (4.Blbs)
TRANSMIT SECTION
Rf Output Po wer High: 10 Watts

Low' J Watt
(appronrnately)

Modu lation: Varkable reactance
lreQuency shrtt

Frequency Deviation · 5 KHz
Spur ious Radetca: Beller than - 6OdB

Tone Pad Input
Impedance: 600 Ohms
Microphone. Dynamic mic rophone Oi ith PH

swrtch, 500 Ohms
RECEIVE SECTION
Receee System: Double converses

superheterodyne
Intermediate Frequency lst If: 10.1 MHz

2nd If' 455 kHl
SenSitiv ity Better than 04 uV for 20dB

qU leling Better than
1uV tor JOdB SIN

Squelch Sensit iv iti Belter than 0_25 uV
SelectiVity: 12kHl at - 6dBdown

40 kHl at-7OdB down
Image Rejection: Beller than -7OdB
SPUriOUS lntederence: Better than -60dB
Aud iO Output: More than 1.5earts across

a Ohms load 10% drstomen
lntetmadutahon : Better than 66dB

TRI O·KENWOOO CO M MU N ICATIONS INC. 111 1 W EST WALNU T/ COMPTON, CA 902 20



The NEW TS-520S combines all of the fine , field -proven characterist ics of the original TS-520 together
with many of t he ideas , comments , and s ugges t io ns for impro ve me nt from a ma teurs

worldwide . Kenwood 's ultimate objectives ... to make quality e q u ipme nt available at reasonable pric e s .

FULL COVERAGE TRANSCEIVER
The new TS-5 20 S provides full cover­
age on all amateur bands from 1.8 to
29.7 MHz. Kenwood gives yo u 160
meter capabi li ty. WWV on 15 000
MHz. and an auxiliary band posit ion
for maximum fle xibility And with the
addi tion of the TV-50 2 and TV-506
treosverters. your TS-520S can cover
160 meters to 2 meters on SSB and CWo

DIGITAL DISPLAY D 5 op t on
The new Kenwood DG-5 provides easy .
accurate readout of your operating fre ­
quency while transmitting and receiving

OUTSTANDING RECEIVER
SENSITIVITY AND MINIMUM
CROSS MODULATION
The new TS-520S Incorporales a 3SK­
35 dual gate MOSFET for outstanding
cross moduteuon and SPUriOUS response
cha-ectensucs The 3SK35 has a low
norse figure (3 5 dB Iyp ) and hIgh gain
(18 dB typ ) for excellent sensitIVlly

NEW IMPROVED SPEECH
PROCESSOR
A new audio com pression amplIfier gives
you extra punch In the ptle ups and
when the gOing gets rough

VERNI~R TliNING FOR !=INAl
PI -\TE CONTRO
A new venue- tUfling mechemsm allows

easy and accura te adjustmen t of the
plate con trol during tune-up

FINAL AMPLIFIER
The new TS-5 20 $ is comple tely solid
state except fo r the driver (12BY7A)
and the final tubes. Rather than subs ti ­
tute TV sweep tubes as fin al am pli fi er
tubes in a state of tbe art amateur trans­
ceiver , Kenwood has employed two
husky S-200 1A (equivalent 10 61 468)
tubes. These rugged . time-proven tubes
are known for their long life and superb
linearity .

HIGHLY EFFECTIVE NOISE
BLANKER
An effective norse blanking cucutt
developed by Kenwood that Virtually
eliminates ignition norse IS buitt.in to
the TS-520$.

RF ATTENUATOR
The new TS-520S has a built-In 20 dB
auentuator that can be acuvared by a
push button SWItch convememlv located
on the front panel .

VFO -52Q - NEW REMOTE VFO
The VFQ-52Q remote VFO has been
desiqned to match the stylmg of the
T5 -5205 and provide maxtrnurn oper­
ating flellibillty on the band selected
on your TS-5205

AC POWER SUPPLY
The TS-520S is completely self-con­
tai ned w ith a rugged AC power supply
buil t-in. The add ition of the DS-1A DC­
DC converter (option) allows for mobi le
operano n of the T5 -5205 .

EASY CONNECTION PHONE PATCH
The TS-5 20 S has 2 convenient RCA
phono jacks on the rear panel for PHONE
PATCH IN and PHONE PATCH OUT.

CW 52Q -CW FILTER (OPTIONI
The CW-52Q 500 Hz f ilter can be eesuv
installed and will provide improved
operation on CW o

AMPLIFIED TYPE AGC CIRCUIT
The AGC circuit has 3 positions (OFF.
FAST. SLOW) to enable the TS-520S
to be operated in the onnmum conde­
lion at all t imes whether operating CW
or SSB.

The T5-5205 retains all of the features
of the original TS-520 that made It tops
in its class: RIl comrct e 8-pole crystal
!liter · Built-in 25 KHz calibrator . Front
panel earner level control . Semi-break­
In CWwlth sidetone e VOX /PTT / M OX .
TUNE pcstnon for low power tune up
• BUilt-in speaker . Built-In Cooling Fan
• Prcvrs.cns for 4 fixed frequency chan­
nels . Heater SWitch.
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Amateur Bands 16010 meters
plus WWV (re ct t~e 0II1 ~)

Modes USB, LSB. CW
Antenna Im pedance ~- 15 Ohms
frequenC'/ Stability VMh,o :!. l

kH I du"n~ one hour after one
min ute of warm-up, and "" thin
100 Hl dUring an y 30 minute
period Ihereafter

Tubes &. Semiconductors:
Tubes ]
(SlOOlA. 2. 12BY7Aj
Transistors 52
FEIs 19
Diodes 101

Power ReQuorements 120/220 V
AC, 50/60 c.ua V DC
(with Oll l,anal aS IA)

Po..er Consum ption: TIIO!.m'!
Z80 Walts llect lWf l6 WatlS
(lnth Malel oU)

DimenSlOll_ 333(13"01 WI isa (6·0,
HI 3]~13 , UJ-l/16) 0 mm(loch)

We'l ht: 160 ki ll S,] Ibs)
TRANS MITTE R
IlF InPIII Po~r SSB 100 Wails
.PEP cw 160 Walts DC

Cliff!!! SlIppressoon: EItner lila"
-(0 dB

Sldebind s... pprtsSlOll - Beller
IlQn -50 dB

Spurious Rad<a11Oll Btlle. lllan
·40 dB

Mocfop/lOlle ImptdallCe ~ 01111I5

AF Re~onse aoo [0 2,600 Hl

RECEIVER
Sens'l lv' l1 025 uVfOf 10 dB

(S+HljN
Se le<: llv, ty 55B2 4 Ulz! ·6 se.

44 ,HI/-50 ea
Select.. ,1y ew 0_5 kH I! -6 dB.

15 kHz/ -50 dB(w,th opllODal
CW·520 fIIt~r)

Imaie Rallo: Bett~r than SO dB
If RejectIon: setter than SO dB
AF Outp ut Power' 10 Watt (8

Ohm load, WIth 1m than 10'\
d'ltorti on)

Af Output Impedance- 4 to 16
Ohms

DG-5
SPEelf lCAIIONS
MU SIl llnil Ranie. 100 Hz lo

40 r,l HI
Input Impedance 5 k Ohms
Gate TIme: 01 Sec,
Input S!nSllrvlt, 100 HZ to 40

MHz ZOO mYtrns or over. 10
kHz to 10 MHI SO mYor over

Measull ne Actu'Kr Inlernal nee
N lot accuracy ~ Ol count

lene (blot 10 MHz
Opelallne Tempera tur~ -10' to

SO' e/14 121" f
Pl)Wer ReqUIrement SIl pplltd

Irom TS -SlOS or 12 to 16 vee
(IIOmlllal 138 yoe)

D,menSlOllS 161(69116) WI
43(1-11 /16) H. 26800-9/16) 0

""''"'"l'Itl, ht 13 kll(2 9 ltls )

DG-S
(optional)

The luxury of digital readout .s available on the T5 -5 20 S by connectmq the
new DG -5 readout (option) . More than just the average readout circui t , this
counter mixes the carr ier, VFO, and heterodyne f requenc ies to give you your
exact frequency . This handsomely-styled accessory can be set almost any­
place in your shack for easy to read operat ion .. , or set it on the dashboard
du ring mobile operat ion tor safety and con venience, Six bo ld digits display
your operaunp frequency while you transmit and receive . Complete w ith DH
(display hold) swi tch for frequency me mory and 2 position intensity selector.
The DG-5 can also be used as a nor mal frequency counter up to 40 MHz at
the t ouch of a switch (Input cable provided )
NOTE TS-5 20 ow ners c.n u se the DG·5 WIth a DK·520 adapter kit,

_.

TRIO -KENW OO D COMMUNICATIONS INC. 1111 W EST WALN UT { CO M PTON. CA 90220
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W HO ElSE BUT KENWOOD CARES ENOUGH TO OFFER FINE AM ATEU R RADIO GEAR IN All THREE SEGMENTS

OF THE RF SPECTRUM HF, VHF, AND NOW UHF EQUIPMENT FOR THE NOVICE JUST COMI NG UP FROM CB TO

THE EXTRA CLASS "OLD TIMER" PORTABLE. MOBILE OR BAS E STATIO N, 2 METER OR 6 METER OR EVEN THE

SPECIAL INTEREST OPERATOR WHO WANTS A' KE NWOOD" QUALITY 4 50 M Hz RIG LIKE THE TR·8300 · A DEDI·

CATION TO DESIGNING AND BUILDING THE VERY FINEST EQU IPMENT POSSIBLE A DEDICATION TO INNOVATIVE

ENGINEERING BACKED BY A SOLID SERVICE POLICY A DEDICATION TO

GIVING YOU MORE SATISFACTION FOR EVERY DOLLAR YOU SPENO WHO

ElSE BUT KENWOOD •••••• THE PACESETTER IN AMATEUR RADIO

a a a s
"THE TR·B30Q IS KENWOOD S NEWEST OFFERING A 450 MHz MOBilE I BASE STATION RUNNING 10 WATTS

WITH 22 CHANNEL CAPABILITY



• •
ALTHOUGH EVERY KENWOOD PRODUCT LINE IS CAREFULLY MANUfACTURED, fACTORY TESTED AND TESTED AGAIN

UPON AAAIVAllN OUR CALIFORNIA fACILITY, A UNIT MAY NEED SERVICE AT SOME FUTURE DATE. IN ORDEA TO

GUARANTEE THE BEST LOCAL SERVICE NATIONWIDE, KENWOOD HAS CAREFUllY SCREENED AND CHOSEN A

SElECT GROUP OF DEALERS WHOSE SALES AND SERVICE PERSONNEl ARE THOROUGHLY FAMILIAR WITH KEN­

WOOD PRODUCTS , WHO STOCK THE CORRECT PARTS. WHO ARE KEPT UP TO DATE ON SERVICI NG TECHNIQUES

AND WHO. OF COURSE. HAVE THE SOLID BACKING OF KENWOOD 'S FACTORY TRAINED STA FF.

WHEN YOU BUY YOUR KENWOOD PRODUCT FROM AN 4 UTHQRIZED KENWOOD DEALER YOU CA N BU Y WI TH

CONFIDENCE.

IlIAl1
M.nwill Supply Company
27BO South Ma... St
Salt lake C,ly . UT 8411 5

WASHINGTO"1
ABC Communicltio nl
17541 15th Ave N,E.
Seanl ll. WA 9B155
Amlt.ur R.dio Supply Co mlH' ny
62 13 -131h A~e. Sou,h
Seattle. WA 98108

WISCONSIN
Amlteur ElfIC,ronic Supply
48 28 West Fond Ou lac Ave ,
Milwa ukee . WI 532 16
'Pend,"II

SQUTH CARQLlNA
Ac:culek. I" c .
420 laurens Rd
Greenville, SC 29607

SOUTH DAKQTA
Burghardt Am.leur C.nler
124 f irst A~e flo W
Walertown . SO 5720 1

TENNESSEE
S...-Ro.... Spencer Elec.
,4 6 5 Well. Stanon Rd
Memphis. TN 3 11 108

TEXAS
AGL Electroniet·
306B Fares' La"" '309
Dallas. TX 75234
OOUtillaa Electroniet
1118 South SUpift
Co<pus Chr." •. TX 18404
E'-etronicl Cent..
2929 North ....lk llil
Dallas. TX 15 20 4
M.dison EIect.--ioa
1508 McKinney ......
Houston. IX 71002

PENNSYLVANIA
Electronic E_ch."".
13 6 MaIn 5t
Soud,mon. PA 18964
H.muonics
403 3 Brownsville Rd
Trevose , PA 19047
JRS DiatributOfl
6 4 6 We" M.rk lll St .
York, PA 11404

MAINE NEW YORK
C,..ig R.dio Company Adirondack Radio Supply
Route 1 By·Pass South 18 5 West Ma,n 5t
Kmllry. ME 03904 Am.terdam. NY 12012
MARYlANQ H.rrilOn Radio Corporation
,. . I . IS . 20 5m,rh 5t.

etreare nlern.llon. .rvlca F ' • II NY 11735
11 30 5 Elkin 5t arm,ngua . . "
Wh eaton. MQ 20902 NORTH CAROLINA
Profuaion.1 Elactronica Freck R.dio Supply
1710 Joan St . 2 52 Patlon AVII .
Balumore, MO 21204 As heVIlle . "Ie 28801

Vick. .. Electronic.
500 EaS! Ma 'n 5,
Ourham. NC 27702
OHIO
Amat.ur Electronic Supply
17929 EuclId Ave.
Cleveland . OH 4411 2
Sr.pc<) Elactror'! ie .
314 Leo St
Paylor'!. OH 45404
OKLAHOMA
Dar-rick Electronicl
71 4 ....,..t Kenosha
Broken Arrow. OK 74 0 12
R8d io Inc.
1000 South M....
Tulsa. OK 74 119
OREGON
Ponland Radio Supply
1234SW S",k 5t
Portland. OR 97205

MICHIGAN
Elactronic Di.tribUlora
19 60 Pllck S,
Muskegon MI49441
Radio Supply" Engin..ring
1207 W 14 M,la Rd.
Clawson. MI 48 0 17
MINNESOTA
Electror'!ic c.nl..
121 Thi.d A"" NOf1h
M,nneapohs . MN 55401

M ISSOURI
H.m Rldio Ceo,..
8342 QI.... Blvd
sr louIS. MS 63132
Hanry Radio Com~ny

211 North M. ,n 5t
81J11er. MS 64130
Midcom Eleclfonicl. Inc.
2506 South Bren'~ Blvd
St l ou... MS 63 144
MONTANA
Conley Rllelio S upply
318 North 16th St
Bdling. , MT 59101

NEW MEXI CO
Electronic MOdul.
601 North Turner
Hobb• . "1M 88240

fLQRIDA

Am.l.ur EIKuonic SuWly
621 Commonwe.l th
Orlando. Fl 32803
Amat.ur R8Clio Canler
2805 "1 E. Second Ave
MiamI. Fl 3 3 13 7
Grice EIKtroniet
320 Ent Gregory 51
Pensacola . FL 3250 1

HAWAII
u,1.yana R.dio Comp.ny
1111 McCullySt
Honolulu . HI 9681 4

ILlINQIS
Erichon Communi-clltiona
5935 North M,.....uke-e Ave
ChlCago. ll 60 6 4 6
Kltu. Radio. Inc.
8 400 North PIOneer P.rtrWllY
PlOt•• . n 6161 4

INDIANA
Gr.hem E'-ctronict
133 South Penn.ylvan"
Ind..~poh. , IN 4 6 24 0
H_"r ElKlronici
43 B Metdowt. Shopplng Center
TMr, H'ute. IN 4 780 2

IOWA
HI. Inc .
1601 Avenue " 0"
CouncIl Blulls , IA 51501

KAN5AS
Auociated RRio Comm .
8012 Conser
Overland Park . K5 66204

ARIZONA
Pow., Co",muni~1ion.·
60 12 North 2 7,h Ave
Phoeni•. AZ 85017

ALABAMA
lo"'lll" Eleclronic.
3521 10lh "'-. Non h
Blrm.ngha m. Al 35234

CALIfORNIA
G.ry R8dio
8199 C".remonl Meu Blvd
s.n O.-go. CA 92112
H.... A8Clio OU1'-1
999 Howard ....,
Burllng.me. CA 9 4010
H.m R.dio OUl'-t
13754 Voc!ory 8lvd.
v.... NuY' . CA 91 401
H.nry R8Clio. Inc.
11240 West Olymp;e Blvd .
lot. Angeles. CA 9006 4
H...ry Rtdio . h.c.
931 North Eucl.d
A~he.m . CA 9 2801
w.bsler Redio
2602 Ent Ashl.n
Fresno. CA 937 2 6

COLORAPO
CW Electroniu
140 1 BI. ke SI.
Denver. CO 80 20 2

FOLLOWING
IS A LIST OF
AUTHORIZED
DEALERS.
(A, 01 M. y 3 1 19771

TRIO· KENWOOD COM MUNICATIONS INC . 1111 W EST WALNUT/COMPTON. CALI FORNIA 90 220



Looking West
8111 Pasternllk WA61 TF
24854·C Newhall A ve.
NewhiJll CA 9 '321

For eleven vea,s it was known as
the Lockheed Burbank Hamlest, a
nice little get,together sponwred by
Ihe Lockheed Amaleu r Rad io Club!
Lockheed Emp loyees' Recreation
Club. I kave 31MVS enjoyed it, ;ll$ it
9'lve me a chance to eyeball many o f
my peers without having to travel a
f ew thousand miles t o do so. EiICh
year, though, I noted (hal it d rew
more arod more anencloes and a
greater number of eJ<hibitors - in
general, it showed • definite growth
pattern.

Thi1; year, renamed the " 12th
Annu al Los Ar'l<jeles Amate\lr Radio
Convention" by its sponsors, the old
Burbilnk H..,fest reached t he status
o f a "great one" in your reponer's
opinion. Along with Dayton and
At lanta, it t ru ly fulfills the goal it hll5
set for itsel f; to eduCite and entertain.
Like Dayton and Altanta, Ihe LA.
convention features e.n;biU both of
manufacturers lind 01 the $pKiai
interest variety. such as one depie;ting
an early amateur station. Also like
both Dayton and Atlanta (and unlike
SARO CI. there lire ongoing symposia
on just about any t op ic: that you
OOIJld dream of. At this conventio n,
the sponsoring o rganiza tion makes
sure that everyone in attendance
leaves with a fee ling o f SlItistllCtion.
Moreover, jf someone happens to win
a pri ze valued at mo re t ha n 530, he
need not be p resen t to claim it. All
prizes whose value e~ceeds tha t figure
are shipped to t he winner. That 's a
comfort ing thought when the grand
prize happens to be an FT ·l0l EI

You miltot get the idea that I
enjoyed my visit to "bea uti ful down·

town Burbank:' It's really mo re than
that. I know a lot of the peop le
involved in putting on th is annual
show. I heve had the opportuni ty to
sit wit h them and speak with them,
aod I know full well the mea sure of
tota l devotion thai goes into ma king
each year's Los Angeles Amateu.
Radio Convention a greater success
lhan the tast. It 's a convention pu t on
by hams for hams, and the level of
p ride is evident, Whether you are an
avid DXer, an OSCAR enthusiau. or
are in terested in finding OIJt abou t the
latest eq u ipment ava ilable to locale
the turkey who's jamming yoor f8'lOr·
ite repeater, you ",,"II f ind something
of interest in Burbarlk . I predict that
nex t year will be even better.

For information on oext years
" 13th Annual Los Angeles Amateur
Radio Corwention," _ ite to t he
Lockheed Amateur Rad io Club, 2814
Empi.e Avenue, Burbank CA 91504_

Who sa id 220 never has barld
openings! As I sat here writ ing this, I
received a call via WR6AWa from
Warren Andreasen N6WAfWA6.J MM,
who related the fol lowing: The other
eveni ng, wtlile ta king advamage of the
we ll- know n So uthern California
"inversion," Warren was in aso with
Lon Albright W6SLF on 223.5 MHz.
Lo n happens to be loca ted in San
Diego, which makes for a 90 mile or
so pa th (which in itself is not bad,
especially since Warren's abode is in
the center of the San Fernando
Valley ). Shortly af ter signing with
Lon, Warren noted another conver­
sation o n 223.5. It was in Spanish,
and each transmission ended with the
telltale "crash" of some form of relay
device (such as a repeater). Since he
neither speaks nor understands the
Spanish language, Warren could only
make a supposition as to what he was

hearing, based upon his beam heading
and his working knowledge of 220
activi ty. His conclusion was t hat he
was hear ing the La Paz, Me~ ico, police
department, which operates o n 223.5
- and a lso happens to be about 1,000
miles away. 11 such was the ca$(!, then
N6WA!WA6J MM probably holds the
unofficial 220 MHz SWL OX record,
t hanks to a hand from Mother Nature.

Mom h aft er month I keep for­
getting to do something, so before I
forget aglin, her , goes. Quest ion :
What's an FM·1440X? Amwer : It's a
mista ken nomenclature for wh at is
reill ily an FM-28, manufactured and
distributed by Clegg Communicat ions.
The real question, still unanswered, is
how I came to make t he mista ke i"
the lim place, To dale I do not know.
My notebook from SAR OC ;,. chock­
fu ll o f goodie information gathered,
and includes the notation " New Clegg
2 meter rad io - FM·144 0X - refer
pictures two and thr. ro ll B." How­
~r, after submilt;ng the i1rticle for
publicat ion, I happened to call Ed
Clegg to $(!I I.4l an interview appoint­
ment for ao art icle soon to appear in
t his magazine, and he in fo rmed me
that my model des ignat ion is not
e~aetly the correct o ne. Even funoier,
since the a rticle had already appeared
in print, he was receiving inquines as
to what an FM·1440X was. To
compound matters, I ment ioned the
whole thing 10 Bill Orenstein KH61AF
(who htppened to spend a lot of time
p laying with the rad io at SAROC! and
he confirmed again what Ed had
already told me on the telephone.

Th ree weeks latllf, along with Larry
Levy WA2INM, I was in Ed's o ffice
holding in my hand the very same
radio thaI I hlld played with at
SAROC - clearly it reads FM-28.
How and where I ever came up with
" FM- 144 DX," I will never know. I am
going to "cop out" on this one and
blame it on too much Las Vegas night
life or som,thing like that, However,
those of you who already own one of

these beauties know that I was correct
on two points: It is a radio that does
everyt hing the advertisement prom·
ees, and it's available at a p.ice most
any ham can afford, It a lso happens to
be backed by one of the finest and
most reputable maoufaeturers in the
amateur radio field today : Ed Clell9
W3LOY . That in itsel f means a heck
ofalot !

Many of you write to ask why I do
not speod time d iscuss ing all t he
rulemaking proposals flowing forth
from the FCC in Washington. II 's
simply a matter of publication lead
time. What you ere reOO;ng today was
_ itte<l at least si ~ty days ago, and
a ny discussion of pending ltgilla tion
Mitten now wou ld be a mool point
by the t ime you read lt, Howwer,
here is a brief synopsis of the poims I
COYel"ed in my o fficial rep lies to a f_
of the dockets and RMs.

On repeater/remote deregu lat ion, I
felt as follows: (AI The Commission
must realize t hat a specific difference
exists between the concepts governing
a repeater and those governing a re­
mote base. While the hardware mi!tl t
be similar, the methods in which they
function are total ly d issimilar and the
purpose andlor objective o f each is
d ifferent. (BI Remote bases must be
considered as a separate entity, and
regu latiol1$ governing suc h operat ion
must be separated from t hose
governing repeaters - to give the
remote owner the freedom necessary
to experiment and thereby advance
the state of the eet. (CI While r,·
peate... are an important entity, they
are but one aspect of VHF/UH F
operation. Therefore, I favor retention
o f repeater sub-bands on certain of
our bands to protect non-rel ay format
interests that share the spectrum from
encroachment by .elay format
communication. However, on ten and
six meter1 I favor total deletion of
sub-bands, to stimulate activity in that
spectrum and to relieve the over­
crowded conditions on two and in

Burbank's not ~ big as D.tyton, but it has a good flea market nonetheless.
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popular, I believe that they ma ke
sense in that they systematicaliy lead
to a transfe r of power from qovem­
mental regulation to self-regulation,
and provide some semblance of pro­
tection for the sanctity of our spec­
trum.

places on 220 and 450. In regard to
ten meters, I requested that t he
Commission act to give Technician
class l ice nse es radiotelep hone
privileges for that band {specifically,
narrowband FM, again to help stim­
ulate growth on ten and as a met hod
of preventing encroachment by the
"HF" - read that as unlicensed CB ­
crowd). Sub-bands do provide a
significant value on two, 220, and
450, where both relay and non- re lay
communication sha re significant
amounts of spectrum, and with slight
expansion to both two and 450, I
favor retention of sub-ba nds there.
(D) I favor deletion of the need for
specialized auxiliary link, control link,
etc., licenses; I agree with the concept
of one license with most privileges
contained t herein. However, I do
favor retention of the specialized
repeater license lalong with its specif ic
"W R" designation). Having t he
blanket right to erect and operate a
repeater inhe rent in every amateur

license could, and probably would,
lead to a multitude of unsanctioned
and uncoordinated repeaters, and
would thereby lead to an overall
degradation of the ama teu r service.
(E) I requested that all de regulation
a lo ng t hese lines be instituted on a
specific time schedule over a period of
two years, with the most pressing
problem, that of remote base de­
regulation, taken care of immediately.
l F) Amateurs could prove the ir ability
to administer their own affairs
t hrough the formation of a Nat ional
Voluntary Band Planning Council,
made up of elected officials repre­
sent ing each area, mode, and special
interest, which would develop lines of
communication to the FCC for the
purpose of pruviding feedback to the
Com mission as to how well deregu­
lation is progressing. Such a council
would, in effect, replace FCC requ­
lation with volunta ry self-regulation.

In a nutshell, that's a brief synopsis

on repeater/remote deregulation. If
this were 1969 or 19 70, I probably
would be looking at this a lot d iffer­
ent ly. However, this is 1977 _ t here
are over 3,000 systems on the air and
many places such as L.A. have plumb
run out of room on two and 220. We
now face a threat to our spectrum
from those who flaunt the law and are
slowly inching their way toward 10
meters. If we are to survive and
prosper, we must "get it all toget her"
- get off our individual ego trips and
make deregulat ion work toward our
own advantage on a collective basis.

It would be nice to say "take all the
rules away today," but in reality any
society without some form of govern­
mental structure is sure to crumble.
Histor y more than proves this out. To
many of us, amateur radio is more
than just a hobby - it's a dedication
in our daily lives. While some of the
views I expressed In my reply
comments on this matter may not be

DeWA3ETD
Concerning UHF: I made a trek up

Pack Monadnock Sunday, loaded with
gear fo r 432-450. The rigs consisted of
the Icom 30A FM transceiver, KLM
Echo 70 SSB combo, and the VH F
Engineering BLE 10/80 power amp.
The UHF antenna was the KLM 27
element log, which allowed operation
from 432 to 446. The OX results were
a bit discouraging. I guess not many
people sit around on Sunday after'
noon monitoring 446.0 simplex, as
only a few stations were worked. I d id
d iscover a large crop of repeaters up
there, and activity was light. If anyone
needs New Hampshire on UHF, drop
me a line and we can set up asked,
either on 446.0 or 446.5 FM, or on
ssa down below. I have the capability
to stack anothe r 27 elements, and
should be able to work into New York
if someone is on the other end. If you
have not tried UHF, you're missing
something - especially if the requi re­
ment for dependable line·of-sight
communicat ion or control is present.
Authors take note - your UH F
articles will be well received. Keep the
beginner in mind when you start
writing about UHF and m icrowaves!
Have fun and keep us posted!

Study Guides
and

Code Tapes ­
The Best Available

Many 73 readers are interested in
UHF and microwave experimentation;
if you're already into something, pass
along your knowledge to the begin­
ne rsl

NEW T RENDS -
10 GHZ BECOMES ACT IVE

My experiments with the
Gunnplexers by Microwave Associates
are continuing. The microwave front
end requ ires a 30 MHz i-f and FM
detector to function, as well as power
and control voltage. Modulation is
applied to the Gunn oscillator by
coupling audio to a varactor diode
which is an integral part of the trans­
ceiver. A number of schemes can be
used for the 30 MHz i-f. My system
consists of VHF Engineering receiver
modules and a home brew 30 MHz to
10.7 MHz converter. The VHF
modules are a natura l for the applica­
tion, as a complete receiver can be
custom-tailored using the receiver
str ips. I will describe my system in
detail in a month or two. If you have
done any exper imenting with micro­
waves or Gunnptexers, let me know.

TIPS FOR READERS
Several authors have complained

about rece iving large volumes of mail
concerning the ir 73 article. This is fine
and to be expected, but when requests
for information come without an
SASE, it's a bit much! Imagine receiv­
ing fift y quest ions about an article
and having to provide fift y stamps and
envelopes, as well as the time required
to answer queries. The SASE is a
requi red courtesy when correspond ing
with authors. Give them a break! The
same applies when writing 73 for
information. We are not really e­
quipped to answer technical cor­
respondence - that's what "Ham
Help" is fo r; however, we do our best
when possibl e. SASE is required l

Polaroids or Instamatlc shots. The
photos you send are converted
directly into magazine pictures [half­
tones); thus the o riginal quality is
important. We would like 5 x 7 black
and white pictures if possible. Neg­
atives are not required - keep 'em in
your file.

Please write your name, address,
and call on each manuscript page and
photo. This allows us to keep track of
your article.

TIPS FOR AUTHORS

I have several SU9Qestions to pass
along to present and future 73
authors. Most of the submitted man­
uscripts look good: however, a few
problems prevail. Please type your
effort' After reading several dozen
letters, product releases, articles, and
reviews, a handwritten manuscript can
be murder. Most are sent back for
typing. Editor's eyesight aside, there
are practical reasons for typing. Our
typesetter mUSt produce magazine
type directly from your manuscript­
why make her guess at the hand­
writing, especially In a technical
article?

Photographs: Good pictures make a
fine artic le better and increase the size
of vour check. Please do not send

sellout - don't miss this onel About
your subscription - don't let it expire
now, not with three blockbuster
specials coming. Send in the renewal
card, and ma ke sure your friends do
the same - if you iend one of the
special issues, the chances of never
seeing it again are goodl

CB TO 10

The response to t he cont inu ing
series of CB to amateur conversions
has been fantast ic , We presented
several "band plans" in hopes that
reader response would allow us to
promote one of them. Chec k Ray
Barnum's plan (June '17) and Wilder's
(May ' 77) and let us know which you
favor. Several additional conversions
are on the press. Some readers have
indicated a problem with information
provided in Bob Wilder's article, con­
cerning the Cobra conversion. It
appears that a simple crystal switch
will not effect the desired change.
Aefer to "Letters" for informat ion by
WB3CJ I co ncerning the Cobra mo d­
ification, Watch for addit ional CB to
amateur band articles.

CONT EST RESULTS
The results are official! The " 73

Call For Papers" competition ended
on May 15 with many entries. You
may recall that the intent of the
writing contest was to discuss one of
the many facets of ham radio in an
article appealing to the beginning en­
thusiast . The articles submitted en­
compassed subjects ranging from con­
test operating to t he con version of old
receivers. The winning article is by
Richard R. Parry. His ettort, "So You
Want To Get Into ATTY," explains
radioteletype in concise, easy to un­
derstand terms, and is loaded with
p ictures and diagrams. Richa rd's
article wilt appear in the September
issue of 73, an issue devoted to
ATTY, Look fo r it. Congratulations,
Richard, and thank you for the other
articles, authors! They will be consid­
ered fo r publication and processed
normally.

Speaking of special issues - keep
your eyes on 73 for the next few
months. As you can see, the August
issue features antennas and related
subjects. Summer is the time to build
antenna systems. Hopefully one of the
feature articles will provide the stlm­
ulus to build the system you 've been
putting off "until next weekend,"
Once the antenna farm is complete,
you will need some gear for the shack:
why not try a new mode? More and
more hams are getting into ATTY ­
give it a try! The September issue will
feat ure ATTY, and some super articl es
are on tap. Everything from message
generators to computer-controlled
TUs will be covered. No one remote ly
interested in ATTY will want to miss
this Issue! November is DSCAA a
(ADD) time; that means time for
another 73 OSCAA special issue. Our
last satellite special (July 751 was a

John Mo/nilr WA3ETD
Executive Editor
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Dick Peters WA1PWF
27 Lafll'fn te L_

Norfolk MA 02056

If your group is involved in (I uniqUf!
RTTY,ppliClltion, Itlt 73 know. KHp
your Itlt ter Short E,ch month, Sf)Ke
ill/owing, we will fJ(Jblish lI$ milnY
letters lIS pO$$ible. - J.M.

".

".

II

I am an avid RTTYer. I'm also net
control for a loca l 2 meter TTY net.
We meet each Wednesday at 9 pm on
147.69 /.09 IWR1ABNl at 60 speed,
BOO Hz shift. We exchange pictures,
and a couple of t he boy1 have micro­
crcceeors which we play wi th on t he
air. Perhaps you could ment ion us in
your col umn and help "spread the
word."

I

Fig. 4.

III I

Next month we will d iscuss t he
hardware necessary to receive a RTT Y
signal. Details concerning the Model
15 printer will be provided, ali that
mach ine is wide ly available at reescn­
able prices. If you are interested in
getting started in RTTY, it would not
be a bad idea to shop around for a
usable Model 15. T he machines are
available at flea markets, as well as
through commerc ial sources. Oeta ils
wi ll be provided in future editions of
t he RTT Y Loop .

NEW ENGLAND RTT Y
REPEATER

Best of luck with " RTT Y Loop" l I
hope it will be a success. You 'll be
hearing from me from time to tima as

able by loo king at eit her MARK or
SPACE, even in the absence of e ither
one. (Remem ber t hat in ON·OFF
keying, if you lose the SPACE, you
have a steady MARK, and if you lose
t he MAR K, yo u have nothing.) Trans­
mission of FSK is accomplished by
shifting the transmitter vfo in step
with the TT Y, and reception, by
decod ing either or both the MAR K
and SPACE. Done properly, th is
syste m is very imm une from inter­
ference, and, since fading nor mally
affects only one of t he MARK or
SPACE frequencies at a t ime, proper
use of the built-In redundancy makes
fad ing no problem either. The fre­
quency shift involved may be any­
t hing from kilohertz to fract ions of a
Hertz , which might be more proper ly
called "phase shift ." In amateur
circles, "standard" shifts are BOO Hz
(wide, old) and 170 Hz (narrow, new).

Unfortunately, FSK presumes I.'E!ry
stable transmitters and receivers. The
level of shift is less than one kHz, and
dr ift in t he vto of any significant
degree would be int olerable. VHF
t ransmitters, espec ially early ones,
could not mainta in t his degree of
stabili ty . Use of an audio tone, shifted
in frequency in a manner similar to
FS K, became the standard on VHF
links. Take a loo k at Fig. 3. This
AFSK is more useful than it appears
at first glance, and some of its uses
will be covered in futu re columns.

Finally, as promised, some erotica
- I mean, exotica l What if I send a
pulse duri ng each 22 ms "window"
represent ing a TTY bit? By changing
the pulse's ampl it ude or positio n
wit hin the window, I could encode
MARK and SPACE with a clecodable
system. Fig. 4 shows what I mean .
Such Pulse Ampl itude Modu lat ion
(PAM) or Pulse Position Modulation
(PPM) is not used much in t he ama­
teur service, but it is neat, huh?

Marc I. LeaVl1Y, M.D. WA3AJR
4006 Win/ee Road
Randallstown MD 21133

Last mo nth I de scr ibed how letters,
figures, and special machine fu nct ions
are erccded for de transmission.
Recalling t hat all characters are repre­
sented as f ive pulses , t his month we
will investigate techniques fo r sending
encoded information by radio.

A ON t ransmitte r can be keyed
direct ly by t he TTY pulses. The result
is called "ON·OF F" keyed RTTY .
Fig. 1 illustrat es this technique. Sub­
sequent figures are also grouped here
for comoertson. ON-OFF keying was,
in fact, the 'ea rliest method used to
transmit TTY over the air. Advantages
are related to simplicity in trans­
mitting: Merely hook t he TTY to t he
key jack! Receiving is also easy. and
recept io n techniques for all modes
discussed will be covered in a suI).
sequent column. Disadvantages relate
primarily to interference susceptibility
and fading. A nearby eN signal can
wipe out an ON-OFF TTY stat ion,
and fading can rerrove whole lette rs.

A better way to send TTY is by
presenting a constant signal for the
MARK state, and changing it in some
way for represent at ion of the TTY
signal. Changes may be introduced in
amplitude, frequency, or by a super­
imposed modulating waveform. mrect
amplitude modulation wi t h the TT Y
approximates ON·O FF keying, wi th
all its attendant flaws. Some fancy
forms will be discussed at the end of
this col umn, but t he two most used
ham methods are FSK and AFSK.

In FSK, freq uency shift keying, a
carrier is shifted in frequency to corre­
spond to MARK and SPACE . Fig. 2
diagrams this nice ly. This system, as
are all to follow, is a redunda nt
system. That is, information is obtain-

Ham Help
To Whom It May Concern: HELPII
I have been trying to get into

SWUng for the past year now and
have been frus trated at e very turn. I
have stu died the equipment catalogs
and such and the prices have taken me
aback somewhat. I do not know what
equipment can be had that will do a
good job and keep withi n a self­
imposed $300.00 budget. Yesterday I
picked up your mag (the first one I
had ever seenf l and foun d it helpful.
Your article on receivers was out­
standing! But alas, where might I find
excellent used qua lity equipment at a
good price?

My knowledge of antennas is kaput
for the present. The space I have for
an antenna is severely limited except
for the possibil ity of a longwire type.
I am not familiar with any other type

I can use.
Sorry if I have sped a del uge of

questions you r way, but I'm a babe in
the woods not want ing to be taken at
every tum and want ing to learn more
about this new-fo und hobby. I am
currently limited to a GE 10-bander
my wife bought me last year for my
birthday and hence my interest was
bornl

Any and all help will be deeply
appreciated.

Robe rt B. Go ltare
4100 N. O'Henry Blvd.

Box 126, Oakwood Forest
Greensboro NC 27405

I am a freshman college student
wilo is major ing in Electrical Engineer·
ing and is disenchanted wit h Citi zens
Band radio communicat ions. I ccr-

rently hold only a C8 license, but I
am independent ly studying on my
own for t he Technician license so that
I can operat e on 2 and 6 meters. I
would like to meet, contact, or corre­
spond with amateur radio operata" or
c lubs in my area wko can fill me in on
local testing procedures, 6 and 2m
ra d io communicat ions (espec ially
repeater operat ions). I would also like
to know if there are any clubs or
schools giving Morse code classes.

I also need a schematic for t he
Heathkit 6m transceiver (HW·291. t he
original which has only 4 tubes
(6A UB, BANB, 12AX7, and 6Aa5).
not t he later type of the same model
which has an addit ional suffix " A", as
in HW·29A, which is the only sche·
matic I was able to obtain from the
Heathkit Co.

Raymond Tom
1646 West B7th St.

Chicago 1180620

You sure have a fine magazine

there, especiall y since it gives evety·
onll an equal chance to voice an
opinion whether you t here at the
plant agree or not .

Willi, th is lette r is not meant to
mound pra ise on your magazine, awn
though it is a very good one, but to
ask you if you would please place in
ham help that I am looking for align·
ment info and a schematic to photo­
copy for a Heathkit AR ·3 and a
Bendix FM transceiver converted to
t wo meters, model 00. MRT·6FB.

Your diversif icat ion will keep your
magazine on my renewal list. Again,
thanks for a very fine magazine.

Robert D. Houlihan WB9WPE
497 E. Second St.

Galesbu tll lL 61401

I need an instruction manual and
schematic for a Gonset Communicator
IV 6 meter AM xcvr, model #3342.
Will buy or copy.

Bill Fletchllr W89UY E
Rt . 1, Box 190-8

La CrllSClSnt MN 55947
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I/O Magazine is aimed at tile new­
ec mees to computing. much like Kil­
obaud. Nishi is just gett ing a second
magazine started ... ASCII . . • which
will be aimed at the higher level
ccmouterists,

In Japan, as in the U.S., a sub­
stantial percentage of the computer
hobbyists came into the fi eld from
amateur radio . We'll be gett ing some
of the I/O articll!ll Irans lat ed for re­
printing in 73 and in Kilobaud.

EDITOR IA L BY WA YNE G REEN

made it lor the Natiol\al Computer
Conference in Dallas in June, too . ..
and will be here for COMPUTER­
MANIA in August . Computer ecm­
muter.

e * t:: . I [., 1) I'Ll '.J J..(1)M*~~·

-, •

l rompage 4

and is pioneering microcomputers in
Japan. The circulat ion 01 his I /O
M~ine is already over 20,000, SO it
probably won 't be long before we
start seeing some computers com ing
over from Japan to compete with our
homegrown products.

We cooked up a little dllal where
Nishi will be importing Kilobilud and
distributing it in Japan, complete with
an inserted section which translates
the gist of the articles into Japanese,

Nishi flew over from Tokyo for the
Los Angeles Personal Computing show
in March . . . and again for the San
Francisco Computer Faire in April . He

TELEPHONE NO. 61516938655

",St:~LHII
ELECTRONICS.lNC.
BOl 11651. KNOlVILLl TN. 37919

TE LEX NO. 557444

"
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Don't sacrifice maximum power output and high efficiency for
linearazation . The BLUE LI NE offers you the best of both
designs. The BLUE LIN E amplif iers are engineered using the
latest state of the art stricune technology. This design tech·
nology means eff icient broad band output with a very high
degree of mechan ical sta bility.

VIIi ....neerj... is the only name you have to
remember when it comes to VHF or UHF amplifiers, just
look at the variety available.

POWER POWER WIRED AND
MODEL BAND EMISS ION INPUT OUTPUT TESTED PRICE

BLe lon a 144 M H z CW .FM-SSB/AM ,OW ,OW 13 9 .9 5
BLe 2no 144 M Hz CW·FM·SSB/AM , W ,OW 15 9 .9 5
BLe 10 /1 50 144 M H z CW·FM·S$B/AM , OW 150W 259.95
B Le 30/150 144 M H z CW·FM·SSB/ AM 3 0W 1S0W 2 39 .9 5
BLO 2/60 220 MHz CW·FM ·SSB/ AM , W 'OW 159 .9 5
BLO 10 /6 0 220 MHz CW· FM·$SB!AM , OW 'OW 139 .9 5
SL O 10/1 2 0 220 MHz CW·FM-SS8/ AM , OW 120W 259.95
BLE 10 /4 0 420 MHz CW· FM ·SSB/AM , OW 4 0W 13 9 .9 5
BLE 2/40 42 0 M Hz CW-FM-SSB/AM , W 4 0W 1 59 .9 5
BLE 3 0/80 4 2 0 MHz CW- FM·SS B/AM 30W , OW 259.96
BLE 10/80 420 MHz CW- F M-S S B/ A M , OW ,OW 289.95

Do n 't fo rget ou r popu la r PA·250 1 a nd PA-4 0 1 0 lit $74 .95 (wi red and ta n ad) $59.95 (KIt)

FEATURES

e High .fficiency meanl low curren t
drain.

• Broad bend design (n o tuning).
_ Direc t 12 vol t DC o p er.t loo.
_ Ind ica t o r lamps fo r O n lOff a n d

FM/SSB.
e Ralay switching (allows y ou t o

pu t ampllflar In o r ou t o f ci rc ui t
at the flip of a Iwl t<; h ).

• In.rtion 1011 o f lell than 1 dB.
• One yaar limited warranty o n

paru and labor.

.-
l~

PS-30 12 COMMERCIA L

PS·301 2 Wi,ed & tested • . • $239.95

Reco mmendad fo r :
BLC 3 / 1 5 0
Bl C 3 011 50
8 LD 1 0/12 0

Output Vo ltage: Adjuneble. 11 -15 V DC
Output Current: 3 0 amps (5 0 " duty c y c le)
R-slUlatlon : Bettiii'" than 2 p e rcent
Output R ipp le: 50MV pk-pk m ...:lm u m
Te m pera ture Range: 00-600 C o perating
OvervolteQ8 Pro tection: Built In OV P

crowbar"
Overcurren t Protection : Fo ldbeck w rren t

IImltiogat 3 0 amps
Short Cl rwl t Cu r ren t : 2 .-nps max im um
Inpu t Voltage: 105-1200. 2 08-2 3 0 a t
~60Hz

Slza: 1 3- 1/4" L. x 7·1/8" W x 6-518" H
Walght : 25 Ibl.
Finish : Bleck a nodized aluminum

PS·l5C lOW COST

Reco m m aod ed for :
BL.E 10 /40 BLE 2 / 4 0

Vo ltage O u tpu t: adjusta b le be.-n 12 -14V
Lo8d Regu lat ion: 2 " from no loed t o

10 amp,
Curreo t O u tPU t :

15 amps intlll'"m itteot (50% d Uty cycle)
Ripple: 50 mV at 10 wnps
Waigh t : 1 3 poundl
Si ze: 1 1-1/4" x 5-112" x 4-3/4 "

PS-15C Kn •. ... . . • • $79.95

PS-15C Wired 80 tlJlted • •iSii94. ...iii•••••••••~••••••••
Export prices ara s lightly high... . Prices ..bjllet t o c hange.

BO X S / 320 WATE R ST . / BINGHAM TON. N.Y. 13 901
P hone 6 07·7 23-9574 V5

---

-
•

-

....
-,-

a Ove r-vo lt a ge c ro recrrcn c rowba r .
• Ela<;tronat lc sh lald for added t ransient .... rge p rotect ion .
• A fo ldba c k output I1 m lt ar operates fo r loads outside o f t h e operatin g range ,
e IfOla t lo n fr o m grou nd. T h a c ircu it Is iso lata d fro m t he " ..... a n d grou nd.
• 1 15/220 \/o lt Inpu t - 50/60 cyc le .
• Units a ra fa ctory wi red for 11 5 vcte AC, 60/6 0 c y cle power.

A simple Ju m per w ill re c o nf igure t h a In p ut fo r 220 volt AC. 50/60 c y c la"
• Tam peret u r. range _ o p lII'" atln ,,: 0 0 to +550 C.
e Black anod ized a luminum f lnllh.

LOOK AT THESE POWER SUPPLIESI

PS-25M WITH CURRENT METERS

Recommended for:
BLC 10nO BL.D 2/60 BLE 3 0180
BLC 2nO BL.D 10/60 B L. E 10/8 0
Voltage Output : .,;ijuttable bet_o 1G-1 5 V
Load Regu"tlon : n f rom no load t o 20 a
CJ lTlII'"lt Output:

2 5 am~ Intermittent (5 0"0 duty cycle'
Ripple: 50 mV at 2 0 am~
Walgh t : 2 2 -1 /2 pou nd'
Size: 12-1/4"" 6-3 /4" x 7· 112"

PS·25M Kn • ••• • • • . . $ 149.95
PS-25M Wired & tested . $ 169 .95

VII, enSl.neer.nSl
DIVISION OF BRO WNIAN ELECTRONICS CORP.



~ ~rron MLA·2500 T60-1Om lif>Nl' , mplifier. The MLA offeff mocJul¥
construcrion, with, two st~ f~ iii' cooling system.

New Products
THE DENTRON

MLA·2500 LI NEAR
AMPLI FIER

Dentron Radio represents the kind
o f American success $tory you etten
read about . II began just three yean
ago in a basement workshop, but
Centron tod<ry occupies a modern
plant with over 60 employees.
Dentron products are in V$e all over
the world in appl icat ions just lIS varie<l
itS the languagell o f the customers.. The
company has made in name on tuoers
and antennas. not 10 rnentiOfl the
160m t ....wetter thaI Dennil Had
K8KXK dnigned a nd buil t in his Ohio
basement workshop three V~ ago.

The company has taken a d ifferent
approach in dewloping ill product
line th., most. They've gone from the
tranwefter and matc hing antenna
tuner to .. complete line of IfltennM
lfull y assembled IOd ready tor in­
slallation as they 1_ the factory!. a
complete line o f tuners, to ampl ifieB,
and, before year', end. to HF trans'
ceiven.. There has been a Il! fi nemen t
pl'OCe$$ ,long the _y, and with Nth
new product, Denlron has opened
another door . anot her m;M'ket.

With the introduction of the
MLA-2500 amplifier. for ex ample, the
company found itself swamped by
orders from (alTlOflg others) the US
military (SAC), foreig n government
and commercial interests, Ihe medical
research community (which uses the
MlA to produce rf at continuously
controlled levelS for cancer treat­
ment), the welding industry, re­
searchers probing the separation of
iron ore, HF sa tellite ground linking.
and, of course, the amateurs for
whom the amplifier was designed in
the first p lace.

Demand for the MlA has far
exceeded supply at Den tron dealers
across the eountrv. and it is e xpected
that that situation will continue for
some months to come. (By the time
this issue reaches you, however, even­
ability should be up.} But why do so
many people want MlAs? Read on.

The MlA-2SOO weighs just over 45

pounds !including f ull duty buil t ·in
power supplyl . measures only 5 inches
h igh by 14 inches wide [about the
same width as the popular Heem
SB-200 1200 Watt amplifier) by 14
inches deep. The MlA is surprisingly
small in size for an amplifier o f its
class (2OlXl Watls in t he amateur
se..... ice. 20lXl plus Watts in commer·
cial and milit ary service). and runs as
if the 6815 finals were somehow
water~ed, instead of by forced a ir.
It is significant to note that at no time
in more than two months of test ifH)
did the MlA ever reach more than a
"WlIrm" temperature; that is. lhe
MlA actually ran cooler than any
other piece of station equipment
Iexclter, receiver. scopes, and so on) .
Not even after an afternoon of
SSTVifH) on 20m was the MlA o b­
served 10 be abnormally warm, and
the main comment from visitors to
the shack (aside from findi ng the
aesthet~ of the amplifier very
pleasifH)1 was how surprised they were
that the u nit ran so coolly. As can be
seen in the photograph. nearly all of
the system's cooling action is directed
towards the tubes and associated
output stages. while the power supply,
control, and relay boards must rely on
circulated air. independeot of the
lorced air system on the 6815s.. A
dual speed cooling system is used,
with automatic override of the slow
speed function when tube plate
temperatures approach unsafe levels
(over 200 degrees Cl. Even that euto­
matic lunction can be overridden
th rough a "continuous duty" featu re,
which locks up the cooli ng system at
maximum. Dent ron reco mmends use
of the MlA in a tilted-up position.
through t he use of a hinged bail
between t he lront feet. A 19 inch rack
panel mounting k it is also ava ilable.

Another reason lor the MLA·2SOO's
quick acceptance and popularity is
perfo rmance. It takes only 36 Watts
01 d rive to cecccce a full kW input (or
65 Watts to yield 2 ew PEP for SSB
operation) on 160 through 10m,
Efficiency. according to checks with

an outboard Bird moni tor, is out­
standing, with over 700 Watts Out at 1
kW input. making for 70% efficiency.
It.ab tests showed that the MLA's
efficiency went up with increased
power inputs; e.g.• at 1336 Watts de
input, lhe MLA yielded 1()(X) Watts
output. fo r an efficiency figure of
74%.) At 1 kW input, then, the MLA
is running at less than half il$ capa­
bilit ies, Ihus accounting for its re­
markable lendency to run very quietly
and coolly lor hou", even days, on
end. It would be fair to say that the
MLA is well ""ited for contest oper­
ations, and ou r lests certainly prove
that 10 be true .

The power supply ~ one of the
MLA 's uruque feat ures. Offered
standard is I low profile 24 % pound
trln$lormer designed especially for
the MlA. On rurll rmlins, the MlA
produced 2300 V worth of plate
voltage. A rear panel cover alloW!;
acceJ$ to line fU$e1 and the trans­
former primary tap$ lor switching
between 234 and 117 V ac serv ice.
although 234 V ac 15 A service is
recommended for th~ class of ampli·
fier . An impor-tant note here ~ that
the MLA produces extremely high
voltages, and must be treated with
care. A$ ide from a direct line for the
234 volt sevce, suffic ient grounding
i$ important, and no attempt shoold
be made to defeat Dentron's ci rcuit
breaker system. which cuts all voltage
to the unit il the covers are removed.
The Operating Manual recommeods
waiting at least five minutes before
getting into the uni t for cleaning or
adjustmenl , so that the electrolytic
capac ito" have fUlly d ischarged
th ro ugh t he ir bleeder resisto rs. As
with all the other circui try in the
MLA, the power supply is modularly
construc ted, allowing fo r easy removal
o f the associa ted boards for service.

Tun ing the MLA is made easier
because Denlron used twin 3 inch
meters, o ne for o utput in Watts, the
other a multtme ter fo r measur ing
plate vo ltage, cu rrent, an d grid
curren t, Whllther the MLA is "in" the
line or ne t, the output meter tuec­
nons, so it is easy to t une your
exciter and antenna tuner for the
speci fied drive and flip the amplifier
into the line for final tun ing. There is
little doubt in tuning the MLA; it's an
easy. quick process of tun ing and
loading up to the desired power input.
One cannot forget, however. that the
MLA is designed to be run far from its
maximum limits, not unlike a fine ly
tuned sports car capable of mlJ.Ch
more Ihan the 55 mile per hour speed
limit. Enough said?

To account for the eesv tu ning 01

the MlA, one only has to check OUt
the tank c ircu itry. Oentron tried a
number of d ifferent design$, includ ifH)
$ilver·plated copper tubing., but found
a tef lon covered conductor of 19
$ilver·plated wires worlted the best.
Derllron enginee" discovered that
their design allowed for c loser
windings, thus improving harmonic
suppreuion, wh ich ~ rated by the
factory at better than 55 dB at full
power on all bands. There is also t he
side benefit o f extra protect ion from
the use of tef lon. Dent-on says tests
$how that the $ynem is especially

good in h igh humidity or salt y
environments.

Shipped from the factory, the MLA
comes in two cartons - one fo r the
main unit, and a smaller package for
the 8875 finals, t he delay tube, and
plug-in control relay . All lour devices
are easy to install after removing lour
top cover screws and the cover itself,
II you carefully follow the insttuc­
t ions in the MLA Operating Manual .
the 88751 will go in easi ly. but due to
their short, narrow pins, it can get a
bit tricky. Best idea is to follow the
manual!

All adjustment$. wattmeter, ALC,
and power transformer taos, are
accessible without removing the
MLA's covers. All control$ are factory
aligned, and I did not find il necessary
to readjust them. Operating the MLA,
in fact, was about as troublefree as
possible ... there really wasIl't a
glitch ercccntesed during our test
perioct.

Operating the MLA i$ very sat ·
isfy ing. One of our editors put it this
way : " Using the MLA-2500 in con·
iuoc:tion with my Heath HW·l01 was
one of the most p leasant experiences I
have had in ham radio. It _ nice
being told over and OI/er again that I
had one of the best and $tfonges!
signals o n the band, be it 40 mete" or
15. This was all done with the use of
only dipole antennas. so there was
little that could be credited with the
great signal strength reports ellcept
the amplifier, The MlA i$ also very
easy to operate ; in fact. it is so easy to
use that at li"t I thought I must be
forgetting $Omething. I wasn't, how'
ever, because the signal was very
delinitely t he re."

My use of t he MLA began with the
last ARR l DX phone weekend, an d
its performance left me reeling. Using
wire beams, slopers, and dipoles, I
worked non-step for the entire week­
end with out once turning off Ihe
MLA. Nearby stations runni ng multi­
element antennas checked with me
several t imes to co nfirm I was running
wire antennas, and one fellow actual ly
came over to SI*l for himself . II
attribute that mostly to the lact I'd
been run ning substantially less power
in the past.]

Power, especially when yOu' re
dealing w;th an ampl ifier like the
MLA, can get away from you. I found
myself running the amplifier for the
sake of running it. instead of saving
the power for when it was truly
needed_ After the excitement had
worn off to some elltent. I began to
spend more time on 00. running tOO
Watts or so on fi"t cens. and then
switching to the MLA for ego re­
covery purposes. II never missed'

On SSTV the MLA was a great
imp rovement over the SB·200 men·
tioned earlier. Picture QUal ity was
reported much less susceptible to aSB
and aRM. in d irect comparison to t he
smaller ampl ifier. The inte resti ng
thing was that the MLA, running
twice the power continuoU$ du ty. ran
mu ch , much cooler tllan the SB·200.

Coosider ing what 's ahead from the
FCC. it appea" the day1 of the
super-amplifier may be numbered.
Ampl ifie~ like the MLA, which offer
high power capabi lity at • moderate

18



The f(LM Echo lOcm rransrei.er ,

The LUn¥ Electronics DX-S55 counter.

range to 300 MHz, and is ac tivated by
a rear panel switch .

The un ique part of the u nit is the
variable frequeocy ffilIrker oscillator,
covt!ring 440 kHz to 30 MHz in 3
bands. When the marker oscillator is
lICtivated by its front panel switch, its
o utput is both ava ilab le from a rear
panel jac k and d isplayed on the
counter readou t. The output of the
marke r oscillator, which also may be
AM modulated with a 600 Hz tone, is
of $lIfficienl strength 10 align receivers
down to the 455 kHz i-I and up
t hro ugh 3 0 MH1. The ffilIrke r oscil­
lator. which IIIso includes a front
panel fine ....ne lldjun, serves • a
h ighly iICCI.Irate lind econom ical fr l!'­
quency source in lieu of much~
e ltpensive frequency sy nthesilers.

Use1llre innumerable, including t he
many varied co un ter IIPplicat iorni
through VHF and CB. The marker
oscillator allows Illignment of receiv ers
in the HF spectrum, including Iheir
455 kHl i-fs, The high ha rmonic
output of the marker oscillator may
also be used through the lower VHF
range with carefu l attention to Irl!'­
q uency. which will prtIClude aligning
on the image. SWL users c.-. easily set
their receivers to the frequency listed
fo r a fo reign broadcast stat ion with·
out having to hunt ilCross the re­
ceive r's uSlJally inlldequately accurate
dial lor Ihe station o f interest. Besides
the SWLers, CBers, and benc h tech­
nic ians mentioned above, other user5
wo ul d inc lu de rad io amateu rs,
eltperimenters. f ield technicians. and
many others.

T he model OX-555P counter}
genentor w ith presc.ler lists iI1

$239.9 5. The unit is allO available
without the prescaler at 5189.95.
Units may be o btained via dea lers, or
direc t l rom Lunllr Electronics. Lunar
EllICtronicr, PO Box 82183, San Diego
CA 92'38.

THREE NEW CO UNT ERS
FROM YAESU

The introduc tion of II new line 01
th ree lrequency counters, designated
as YC-SOO, hes been announced by
Y... Electronics Corporation. The
three models o ffered are lhe YC-SOOJ
(with an accu racy of 10 PPM!, the

NEW FREQUENCY
CO UNTE R/GE NERATOR

A uniq ue new frequency counter/
gene rato r has been announced by
Lu na r El ectro nics. The model
OX·5 55P is II basic 30 MHz counter
with 5 d igit di$play and 7 d igit reed­
o ut (with f ront panel sca ling). The 10
MHz timebase, which includes NSY
ze ro adjust to WNV, exceeos most
llCCUracy requ irements. The built ·in
prescaler e lttend$ the freq uency count

a nd F ET a mplilier. Overload was no
cause lor concern . as I operllted the
Echo 70 in the presence 01 an 80 Wan
sig1.a1 at 446 MHz and a t wo meter
transmitter witholrt a ny problems.
One une ltpected bonus was obtained
fro m the receiver. I was tun ing a 2m
SSB transmitter, lind was able to copy
the third hllrmonic on the Echo 70. I
am su re that KLM d id not design the
transceiver to be used as a test instru­
ment , but of co urse on e must use
wh at is aVllilable!

Tile transmitter sect ion del ivers
bet ter than 10 WilliS inlO a 50 Ohm
load, as measured on a Bird Model 43
wattmeler. This _ sufficient to
access OSCAR 7 using a n.xn. brew
tu rrrst ile anlelVlil system. The 10 Wan
output is more than enough to dr ive
an oulboard ampl ifier for e>: tended
OX or OSCA R wo rk.

The Echo 70 on ly dram live Amps
under transmit, so an e>: isting 12 V
supply can p robably be used to power
the rig. The tra nsceiver is a nat ural lor
OSCAR Siltellite work . It hIlS the
versali lity 10 opera te with e>: ist ing and
luture b irds. as the Phase II I seteurtes
will use the 435 MHz band . If you are
inte rested in 9"ee1 ing the new OSCA R
when it is lau nched, the Echo 7'0 is a
natura ll While you are waiting lor the
lau nch, lo o k lor me on OSC AR 7,
Mode B. I would also be haW Y 10

arrllnge II esc o n 432 SSB or CW
fro m our local test mountain.

At $495.95, the Echo 70em is
complete wilh microphone , Ireem al
speaker , IWO power cords, mobile
mounting bracket . and spare lamps
and fuse. KLM Efedronia , 17025
Laurel Rd.• Morgan Hill CA 95037.

John MoI,..- WA3ETD
Eltacutive Editor

ran ge o n e it her side 01 aero is 10 kHz
- thus t he ent ire segment can be
cont inuously tueed, Add it io na lly , an
RlT cont ro l is p rovided 10 clar ify
received SSB $ignals. The range o f the
RIT is about 2 kHl. Squelch and
volume connors a re mounled on t he
right side 01 the panel, with the power
switch connected to the volume con­
trol.

Th ree push-bunon switches are
mounted o n tb, left side 0 1 the ma in
t un ing co nt rol, unde r a dua l purpose
meter. Th is meter is calibrated in
S·u nits when receiving, lind provides
relative power output when the rig is
on the air. One button selects upper}
lower side band. The second engages
an impulse noise b lanker when act~

vated. The th ird switch allows any 20
k Hz band segment to be cont inuously
S~I fo r t he presence of signa ls. The
" Auto Watcher" is most useful when
the Echo 70 is bei ng used lor point-to­
point Earth comm unica tio ns. It is
o nly necessary , , know which 20 kHl
is go ing to be used - the scan will
p in point Ihe signa l. The p resence o f
t he " Au to Wat cher" scan is d enOled
by a small red lamp which is illumi­
nated du ring the lunct ion .

The back panel also contains 9lNera i
controls. A slide switch selects lhe
base f requency 01 432 or 435 MH1. A
second slide switch determines the
mode of t he transceiver - e ither- SSB
or CWo A final cont rol selects the
interna l ¥fo, o r allo ws an e >: lemal
d evice to be used . When in e xternal
mode, the pane l lamp o n t he ma in
tuning dia l is e >:tinguisned. Jacks for
key , vto, relay , and speaker are also
pro vided. Power lor the Echo 70 is a
nomina l 12 V de. KLM provides two
POWl'f connectors and fuses for the
rig, a llowi ng DOe to be permanently
connected in lin ilU to. The antenna
connector is II standard So-23B UHF
jack.

I have operated the Echo 70 on
SSB, CW, t hrough OSCA R, and on
simple>:. Unfortunately. there are not
manv stat ions in New England on 432
SS8, so a test had 10 be arranged.
Receive and transmit audio Qualily is
crisp and Clellr, and the v>:o operates
in a smooth. linear fashi o n as t he
signals a re tc ree. The receiver consists
of it double conversion d esi'1l, front­
ended by a si lt cavity helical resonator

USER IMPRESSIONS
OF KLM ECHO 70CM

SSB UHF TRANSCEIVER
Are you ready fOf the Phase III

OSCA R sereuttes? If you ere an
amateu r satellite e nt husiast, yo u p rob­
a bly know t ha I the new series of
birds wi ll be the first 10 use an
Ilssi!T'ed a mateu r satell ite bend: 435
MHz. The fi~t of the orbit ing reo
pellters is due 10 be launched with in
nine months. The Siltellite will carry a
t wo meIer to 435 MHz transponder,
which will require the Ellrth station to
have UHF SSB receive capability.
IRecall Ihat the e ltisting OSCA R 7
sat ellite nH:ei...es on 432.) The only
known commercial rig t hat o ffers 435
MHz SSB capab il ity, as well as other
functions, is t he Echo 70cm, b y KLM
Electron ics.

Mllny OSCAR 7 Mode B users are
al ready familia r with the Echo 70,
Th is ten Walt tranSl:elver allows SSB
lind CW comm.... icalion on t he 432
and 435 MHz amateur bands. It has
many featu res that should appelll to
lhe UHF enthusiast. leI'S take a qui ck
look at the transceiver, starting with
fronl panel controls. The predominant
teatuee of lhe rig is a large, center ­
mounted kno b ca librated from "01"
to "47" in inc remen ts o f two. These
numlJ~rs correspond 10 20 kHz mere­
ments in freq uency, with lin impl ied
starting point at ei ther 432.01 or
435.01 MHz. Th is allows a tuning
range 01 480 kHl in e<ld1 band.
Contmuous coverage within each 20
k Hz fil!9'l1'el'lt is provided by a nor·
mally centered YlCO eomrct, The vxo

price (and thus can be operated con­
servatively fo r longer componen t life),
are co ming into vogue. Pend ing FCC
pl"opolals may force fUlu re MLAs to
CC/Yer only 160 th rough 15m, bu t the
basic machine will remain lhe same. II
is a highly efficient. very cort1J><1ICt, full
power linear amplifier lhat at 5799.50
costs less per Watt than any ampl ifier
manufactu red anywhere. For a while,
you may have a hard time f ind in9 an
MLA-2500 lit your 'OCIlI dealers . . •
but on the basis of ou r e>: perience , it's
well worth the wait. Dentron Radio
Company, 2 1()() Enterp rise Park way,
Twinsbu rg OH 44087.

Warren Elly WA1GUO
Bennington NH
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are 100% anti ·shock proof.
TEE/AX, tnc., will also fabricate

coaxing switehing systems and custom
coa x switches to specific customer
needs. Over 3()() variations of switches
and re lays will be available. Tec hnical
speeifieations are available on the
entire coex switch line. TEE/AX, tnc..
5101 NW 3 1st Ave., Fort Lauderdale
FL 33309.

MOO. NO. swsOOO
SERIES UHF

TEE/AX. INC.
rt uuouO'oLt.

M u,S.A- p.r. nfllO.
•

The TEE/AX coax toggle switch.

The ISO·TIPelectronic fochniciandrill.

switches allows the user to staek a
VH F, BNC, TNC, and SMC in one
switch. By removing the top place or
toggle, you can replace it with a
variety of solenoids to allow using the
T EE/AX as a re lay . The coax switch is
fu lly designed to survive in any
en~ironment (such as that in aircraft,
where shock and vibration are a tee ­
tor). The TEE/ AX coaxial switehes

NEW SMALL.sHANK
ELECTRONIC

TECHN ICIAN DRILL

Wahl Clipper Corporation has
introduced a cornpect electric drill
that accommodates drills and burrs
with a shank size up to .123 ' 1/B" I.
The ISO-TIP electronie techntcten
drill is ideal for prototype develop­
ment, circuit board revision and re­
design, solder removal, lead hole
eleaning, an d a ~ariety of other jobs.
Its compact size (less than 5" minus
drill bit) allows use of the d rill in
confined areas an d within eabinetry.
High impact plastie housing makes it
lightweight, and an extra long 10 '
cord p rovides a wide working radius.
An on/off switch provides both
"ertermtttent-cn" and "locked-en"
positions for convenience.

Operating at approximately 9.tXXl
rpm, the drill is supplied with a eollet
chuck, 3 coll ets. and 2 drill bits (;1056
and ,,1 1). The no. 6215 kit features a
1 10 V transformer power source,
whi le the no. 6280 kits features a 12
V cigarette lighter plug assembly for
on-the-spot drilling capability. Burrs.
abr8$ive wheels, or d iscs tan be added
to expand the drill's versatility to
carve. shape. form. or rout on wood,
plastic. leather, and a variety of mate­
rials. Wahl Clipper Corporation. 2902
Locust Street, Sterling IL 61081.

FIRST COAX
TOGG LE SWITCH

TEE/AX . Inc. of Ft. l auderdale,
Florida, has announced (after nine
yea rs o f deve lopment) the first c0m­

plete line of coax switches wit h
features not previously ...-ailable in
ecax switching. The TEEIAX coa xial
toggle switehes are avai lable in ewry
senes. fro m SPST to 6POT. The
erecto r set construct ion o f the

(one sening for 10, 15. 20. and 40
meter coverage). a fixed station two
meter vertica l with 6 dB gain tcceo­
pared to a 112 wave d ipole), and I

variety of mobile antennas for 2, 6 ,
10, 15, 20, 40, 15 an<! eo meters. as
-'18$140 to 500 MHz operation.

A copy of Hustler 's new amateur
antenna catalog is avai lable by -.wit ing
to: Sales Department. New- TrOllies
Corporation, 15800 Comm~ Park
Drive, Clevehmd OH 44142.

YC-SOOS (at 1 PPM), and the
YC-5OOE (at 0 .02 PPM). All three
counten provide sill display digits and
cover the range of 10 Hz to 500 MHz.
Two separate inputs are provided, one
covering 10 Hz to SO MHz, and the
second, 50 MHz to 500 MHz.

A bui lt·in IlC or de supply ptO\lides
fo r complete portability. Advanced IC
techniques are u5ed in the circuit
des ign, and a double-sided computer
qua lity circ:uit board ensures stable
and extremely accurate operat ion for
many years.

The counters are no w Ofl display at
alt authorized Yaesu dealers through­
out the United Stales. A eopy of the
operating manual may be purehased
for $4 .50 postpaid from Yaesu Elec­
tronics Corporation, PO Box 498,
15954 Downay Averw" Paflmoum
CA 90123.

TN Y_u YC.soDJfrequencycounrer.

NEW HUSTLER
AMATEUR ANTENNA

CATALOG

A brand new ceterce describing the
ent ire line of Hustler amateur HF,
VHF, and UHF antennas has just been
publ ished by New·Tronies Cor·
corencn in Cleveland, Ohio. New·
Tronies is the origina tor of the Hustler
brand of amateur and CB antennas.

Hustler's new amateur antenna
eatalog ccntetns more than 40
antennas and accessories. Featured
produets include the new no rip-off
" Hust lo ff" trunk lip mount that does
not requ ire drilled holes. A tum 0 1 a
knob removes or mounts the entire
antenna assembly on the side or edge
01 a trunk lid. all without dis­
connecting the eable. The antenna
assembly stOrM nsily in-side most
trunks. Test data shows that the so lid
grounding of the " Hustlofl" mou nt
provides the user w ith consistent
performance under any condit ions ­
p lus far greilter range potential,
compared 10 other ",ailable ro b-proof
mounts (incl udi ng the magnet ic: and
h if19l!d flip-oot variet y).

Another featured itern is the
improve<! performance bu ill into tbe
base-loaded 5/B wave length BBlT and
BBl series o f two meter mobi le
antennas with 3.4 dB gain (compared
to a 1/4 wave ground 1'1_).

Other products include a l illed
stat ion four band vert ical arllenna



The Heath B-bit family: H9 Video Displry, HB Computer. MId HIO Paper Tape ReaderlPunch.

COMPUTE R IZED
MORSE CODE

RECE PT ION
PACKAGE

Polaris Computer Systems nes
aencurced the development of a
Morw code reception packlO)8 for the
S ·l(lO-based 8080 mitrocomputer.
The package consists of a tone-to-de
converter module and complete sctt­
ware. The converter connects to the
communications receiver via heed­
phone jacks and to the computer via a
parallel 110 port.

Tile converter contains a phase
locked loop for tone decoding, and
adjustable center frequency ..d b«ld·
width controls. lu de$ign is highly
immune to impulse noise. Provision
for audio and visual synchronization
of tile incoming signal is provided.

The software adjusts for variations
in transmission as each code element
is received , allowing for manual or
automatic transmission of CW at
speeds ranging from 5 to 60 words per
minute. Noise and dropout negating
legit is included. The final output of
rec:ei~ text is to an SIO port for
display to a printer or CRT.

The package price in kit form for
the converter, object program, and
complete documentation is $95.00.
An assembled and tested version lists
at $145.00. Source tapes and com­
plete turnkey packages are also avail­
able. On the 'ow end, schematic of the
converter, object dump, and docu­
mentation are available for 517.00.
Polaris Computer Systems, 331'
Richmond A venue, Houston TX
7709B.

HEATH
ANNO UNCES

PERSONA L COMPUTE RS

The latest entry into the ho bby
computer f ie ld is Heat h, the po pular
manufacturer o f electron ic kits. Th e
long-awaited computer product line
ccnssrs of two processors, a video
t erminal, and an array o f peripheral
I/O devices.

Heath chose the widely available
8080 8-bit microprocessor as the basis
fo r the H8 computer. The other com­
puter, dubbed the H1 1, is based on
the Digital Equipment Corporation
(DEC) LSI-11 computer, which is a
16-bit minicomputer.

Targe ted for release this summer,
the H8 computer features an imel­
ligent front panel with octal display
and data entry capability. One-button
program loading is provided by a
resident monitor and built-in boot­
strap program. Sixteen push·bullOIl5
are provided for data entry, and an
LED disp lay allows machine states
and register contents to be displayed.
A speaker is built int o the HS to allow
special programming effects.

The H8 computer teeteres a 1K
ROM that contains the monItor
prtl!1"am and bootstrap. The machine
has a memory capaci ty of 65K bytes.
The mainframe ut ilizes 50 pin con­
rectors, 01 which 10 are available for
memory and peripheral controllers.
The built-in power supply can support
the CPU, 32K of memory, and two

I/O devices. The price fo r the basic H8
computer kit is 5375.

Heath has bridged t he B bit gap
with the H11 computer, t o be shipped
this fait. Based o n DEC's powerful
LSI·1 1 computer board, the H11 is a
full 16-bit machine that featu res the
DEC PDP·11 instruction set. The
H11', CPU board is fu lly wired 8I"ld
tested. The LSI·11 board features 4K
x 16 RAM, expandable to 10K. A
switching power supply is standard, as
is full circuit protection and a wired
backplane. Interfaces initially consist
of terial and parallel I/O modules. A
4K memory board is also available.

However, one of t he most attractiYe
features of the Hll is the software
provided by Digital Eq uipment Corp,
An /lSSembler, editor, linker, and
debug package is provided, as well as
the 8ASIC and FOCAL Ian~ages.

Ownen of the Hl 1 will also be able to
use programs from t he ex tensiYe DEC
users ~up, DEOJS,

A complete line of peripheral
device's is available to support the H8
and Hll computers. A CRT display
and paper tape reader/punch, desig­
nated the H9 and Hl 0 respec1iYely,
will allow I/O capability. The lollow·
iog products will be available from
Heath wilen H8 and H11 production
commences:

H' 8080 Compute r 5375
HS· l 4K Memory 140
H' 2 Paralle l Interface 150
H8·3 4K Chip Set 95
H85 Serial/Cassette

Inte rface 110
H' Video Terminal 530
H10 Pape r Ta pe Device 350
H11 LS I·l l Compute r 1295
H1H 4K memory 275
H11·2 Parallel Interface 95
H1 1·5 Serial Inte rface 95

The listed eq uipment IS in k it form
Irom Heath Company, Ben ton Harbor
M149022.

Inside the HB: HMvy-duty power supply is lIisible, as well lIS the tM slot
motlwbo¥d.

Heathki t H11 Computer, based upon the DEC LSf.1 I .
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Editor :
Roberr Baker W82GFE
15 Windwr Dr.
Area MJ 0B004

CA L EN ~A ~

EUROPEAN OX CONTEST
CW

Starts : ooסס GMT, Sa1l.lrday,
AUi. 13

Ends: 2400 GMT. SundllY.
AUi· 14

""~
Shirts: ooסס GMT, Satu rdlly,

Sept. 10
Ends: 2400 GMT, Suoo.y,

Sept. 11
ATTY

Stlrts: ooסס GMT, Saturd.y,
Now. 12

Ends: 2400 GMT, Sundlly,
Now. 13

Sponsored by the Deutscher ARC
!oARCl. this contest is open to an
arnlltt!'U~, who fillY uw "I llfT\iltt!'Ur
bands. 3.5 to 28 MHz. CI.-s include
single op/lIl1 blind lind multi-op/single
t r l ns m inet'". Only 36 hours of
Gperiltion out of the 48 hours are
permined for single OJ) stlltion$. The
12 hou~ of non-operlltion filly be
ta ken in not more thlln three periods
enytime during the contest . Elch
steucn mily be worked once per band.
A contest QSO CIIn only be estab­
lished between a non-Europun lIlld II

Europe;tn station, e xcept in the RTTY
section, where ccntects between lIll
con tinents and o ne's own continent
lire permi tted,

"

Au g 6 -7
Au g 13·14
Au g 2G-21
Aug 20·21
Aug 20 ·22
Aug 2 G-22

Aug 27·28
Aug 27 -28
Aug 27·28
Sep t 3 -5
Sept 10-11
Sept 10·11
Sept 10-11
Sept 10-11
Sept 17·18
Sept 24-25
Sept 24-25
0" 1
Oct 1·2
Oct 8 -9
Oct 150 16
Oct 150 17
Oct 29·30

N~"
Nov 12·13
N0'I12·13
Nov 13
No v 19-20
NO'I 19·2O
Nov 19-20
No v 26-27
Dec 3-4
Dec 10·11

EXCHANGE:
An eltChilflge consists of the usuat 5

or 6 digit serilll number , RS(T } report.
plus pro<¥essive aso number stllrting
with 00 1.
SCORING:

ElICh 050 counts 1 point, ElICh
confirmed aTC (given or received)
COUnts 1 point (see below). The
multiplier lo r non-Europeilfl stllt iom
is determined by the number of
European countries worked on e<lCh
band. Europelll'1s will use the last
ARR L countries list. In ilddition, eilCh
ClllI area in the fo llowing countr ies
will be considered II mutliplier : JA,
PY. VE. VO, VK. W/K , Zl, ZS.
UA90. The multiplier on 3.5 MHz will
be multiplied by four. on 7 MHz by
three. and on 14 to 28 MHz by two.
Tile final score is the total aso points
plus aTC points multip lied by the
su m total multipliers from ilI l bands.
OTC TRAFFIC:

Additionlll point credit Clln be
realized by making use of tile OTC
trllffic feature . A aTC rs a report o f a
confirmed aso that has taken plllCe
eeruer in the contest and later been
sent back to a Euro pean 5tlltion. It
CIIn only be sent from II non-Eurcoeen
stencn to II European station. The
general idea is thllt after a number of
European stations have been worked.

lIlinois a s o PlIr ty
European OX Contest - CW
World wide SARTG Rn y Contest
SEANET Contest
New Jersey a sc Party
CA N·AM CtIlImpio nship Contest

Oh io Inte<5tl1 te aso Pliny
Rep . of Tri nidad and Tobago asc PlIrty
All Asian Contest - CW
Four Land aso Party
'Nathington State 050 PlIrty
Pennsylwanill 050 Party
AARl VHF a sc PlIr ty
Europ..n OX Contest - Phone
Scandi nawian CW Contest
Deltl aso Party
Scandinavillrl Pho ne Contest
()pen CO P_ty - CW
VK!Z l /Ocaan ill - Phone
VK/Z l /Ocaanill -CW
()pen CD Party - Phone
Mil nitoba aso Party
CO WW OX Phone Contest
AARl Sweepstakes - CW
IPA Contest
Europeen OX Contest - Any
OK OX Comm
ARRL S~stakes - Phone
WWOXA Internat ional CW Contest
All Austria Contest
CO WW OX CW Contest
ARRl 160 Meter Contest
ARRl 10 Meter Contest

a list of these 5tation5can be reported
back dur ing a a s o with another
stenen. An lIdditionlll one point credit
can be ci lli med fo r eac h stat ion re­
ported. For RTTY sect ion o nly , OTC
traffic is a llowed between a ll station5
(sent and received). but not between
5tat io ns in the same coun try. A aTC
contains the time. call and aso
number o f the stat ion being reported.
Eumple: 13OO1oA1AA/I34, Thi5
mean5 that at 1300 GMT YOU worked
OA1AA and received number 134. A
050 can be reported only once, and
not back to the orig inating 5tation.
On ly II ma-c imu m o f 10 OTC5 to a
stltion is permitted. You may work
the same stat ion _lIl t imes to
complete th is q uota, but only the
origina l contect. OO_r, has a 050
point value. Keep a unifor m li5t of
OTCs Se<"1t . OTC3!7 ind icates ttillt th is
is the 3rd ser ies o f aTCs sent and that
7 OSOS lire reported. Europeill'l5 may
keep the list 01 received aTCs on a
separate sheet. if tlley c lellfly indicate
the 5tlltion wh ich sent the aTCs.
ENTRJESANDAWARDS:

cernucetes to highest 9:Orer in
each c lass in each country, reasonab le
score provided. Cominental leaders
will be honored. Certificates also given
to 5tations with at least half the score
of the cont inental leader. Violation of
the rules, unsportsmanlike conduct, or
taking credit fo r excessive duplicate
contacts will be deemed sufficient
CllUS! for disqualification. The de­
ci5ions of the contest committee are
final. It i5 suggested to use the log
sheets o f the DA RC or equivalent.
Send a large size SASE to get t he
desired nu mber of log and summary
sheets (40 aS05 or OTCs per sheetl .
Mailing deadline5 are: CW Sept. 15th;
Phone Oct. tsrn: RTTY Dec. 15t .
Ent ries should be addressed t o :
WAEDC - Committee, P05t Box 262.
0 ·895 Kaufbeuren, Germany, North
American residents may send their
entries to: Hartwin E. Weiss
WA3KWD, 323 North Street, Millers­
burg PA 17061 USA. Minimal require­
ments fo r a certificate or trophy are
100 OSOS or 10 ,000 points. European
country li5t is same as shown for
EURo awards!

Special note Please keep t he
fo llowi ng section5 free of contest
a c t i vi t y. CW : 3550 ·3800 ,
14075 ·14350 , 21100 ·21450,
2810029700, Phone: 3650-3750,
14300 ·14350 . 21400·21450,
28700-29700.

CAN·AM
CHAMPIONSHIP CONT EST

""~
StSl'1s: 0200 GMT, Aug. 20
Ends; 2400 GMT, Aug. 20

CW
Starts; 0400 GMT, Aug. 21
Ends : 0200 GMT, Aug. 22

OBJECTI VE:
To increase the communication lind

friendship between the Canadian and
American amatt!'U~ and to provide
the means of measuring the perfor­
mance of their opera ling sk ill5 and
equipment.
BANDS:

All bands 1.8 through 28 MHz lire
permitted; genera l portion o f the
bands is recommended for use on
phone and ON.

CATEGORY OF COMPETITION:
1. Single operator - stat ions cce­

ated by the stat ion license holder.
2 . Mu lti-operator. 5ingle trans­

mitter - stat ions operated by one or
more cceraecrs ot her than the
licensee.

3 . aob competit ion.
EXCHANGE:

Signal report, RS on phone and
RST on CW. plus sequential eso
number 5tilmng with 001 . plus
multiplier area abbreviation, Le.,
59001CT or 599lXll0N. Mult iplier
area abbreviat ion i5 the usoal two
letter postal abbreviation for 50 US
states. eN - Car ibbean IKC4 , KG4.
KP4, KS4, KV4, KZ51, PC - PlICih::
(rest of US posses5ions). Canadians
will use: Nl - VOl, V02; N8 _ VEl
New 8flJnswick ; NS - Nova Scotia;
PE - Prince EdwlIrd lsi. ; S l - Silble
and St. Pau l lsi.; PO - VE2; ON _
VE3; MB - VE4 ; SK - VE5; AT ­
VE6; BC - VE7 ; NW - VE8 NWT;
YU - Yukon.
MUL TlPLlERS:

50 US states, 2 US p05session5
(Caribbean, Pacific ); 10 Canllndian
cr cvtnces, 2 t e r ritories (NWT,
Yukon). 1 Islands 1Sable, St. Paull.

Total of 65 mult ipliers per band;
maximum possi ble o n all bands i5390,
POINTS:

1 . Amertcens to Americans.
Canadians to Canadians asos count
for 2 points.

2. Amer cans to Canadian5and vice
versa QSOs count for 3 points.

The same station can be contacted
once on each band and mode. Stations
operllting from out5ide of their own
call area must 5ign 51a5h lind the area
they are o pe rat ing from, 1,1'.,

W6AM/7, W2PV/KH6, KP4ASTIW2.
SCORING:

The fina l score is the result of the
total OSO points from all band5.
mult iplied by the su m o f the
mu ltipliers from all bands. Phone lind
CW sect ions of the contest are co n­
5idered sepa rate contests. However.
combined Sl:ore5 of p ho ne lind CW
will be used lor overall comptot,t ion.
Combined Sl:ore5 will be elIlculllted as
a resu lt o f the ildd ition o f phone and
CW_~

AWARDS:
Fir5t plece cert ificates will be

awarded in each multipl ier area on
bot h modes in single operlltor elite­
<pry. To p five multi-operator stations
will receive cert ificates. (Combined
phone lind CW scores will be con­
sidered.) Free o ne year subscrip tion to
LONG SKIP - The CANAoX bullet in
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American RESULT5 OF THE 1977 OX YL TO NORTH AMERI CAN YL CONTEST

~ ESU LIS

RESUL TS OF TH E 1977 YL·O M CONTEST

1,463
1,295

99<)

1,538
805
648

11.25
7.50
4
4

143
70

9

OM Phone:
W4CHK
m ULC
W0GNX

OMCW:
W4CHK
W7ULC
VE3EMA

DX CW:
13MQ
DJ0EK
OF2SL

NA CW:
WA2DM K
K6DLL
W3COa
W2HFR

ENTRIES/A WARDS:
Entries should include logs showing

t ime, band, mode, and exchange info,
summary sheet claiming score, and
ret urn mail address. Include an SASE
for results. Logs must be postmarked
by Sept. 15, and should be sent to:
Joe WB8HWE, Box 7825, SR 188,
Circleville DH 43 133. Trophies to
highest OH and out of state. Certifi­
cates to top OH in each county and
each ARRL section and OX score.
Participation cert ificate to each
entrant with 50 or more OSOs.
Specia l certificate for wor king 3 or
more Farout ARC members.

W8MBI

The Ohio Buckeye Belles wiil be
operating thei r memorial station
W8MBI (and individually) during the
Ohio Inte rstate aso Party , giving
everyone an excellent opportunity to
work Ohio YLs. The Buckeye aenes
award a certificate to OH stations for
12 confirmed cscs. to other US
stations for 8 confirmed asos, and to
OX stations for 4 confirmed aoos.
Send complete log data - name, call,
date. time, band, mode, and Buckeye
Belle numbers to Certificate
Custodian Marge K8lTF, 1608
Randeley Avenue, Dayton OH 45403.
Please include 500:1 to help cover mau­
ing costs.

WRD

Congratulations to Bruce Balla
VE2QO, who was the first non­
European station to obtain the RTTY
Award EU RD-3 from DARC. As of
this writing, he is one of ten amateurs
to receive t his award - on ly three
have made it to the top (EURD-l ).

714 points
552.50
488.75

57,750 points
26,934
25,125

Highest Combined Phone.;. CW:
OX .. DK0EK , 784 pts.
NA ~ K6DLL, 337.5 pts.

17,010
13,484
10,710

1108 points

72"
432

OX Phone:
OJ0EK
DJ1T E
F5 RC

YL Phone:
13MWP
HB9ARC
FG7XL

YL CW:
WA5VJW
K80NV
K1 NEl

NA Phone:
W2GLB
VE3MRS
WA8 EBS

Box 1167, Port of Spain, Trinidad,
West Indies.

O HIO INTERSTAT E
a s o PARTY

Contest Periods:
1600 to 0200

GMT each day,
Aug. 27 and 28

Co-sponsored by the Ohio Council
of Amateur Radio Clubs and the
Farout Amateur Radio Club of Ket­
tering. This contest replaces the two
contests originally planned by the two
groups! Rules are as follows: Out of
state stations work Ohio stations only;
OH stations work any station. Each
station may be worked once per band
and mode. Multi-xmtr, multi-co sta­
tions are a llowed, but are ineligible for
awards. Repeater contacts are not
allowed, except t hrough OSCAR.
EXCHANGE:

Serial number, RSlT) , and ARR L
section or country - or DH county
fo r OH stations.
SCORING:

Score 1 point per aso. Add 50
points to final score for working Ohio
State Fair Station N08HID. Multiply
score by 1.5 for operating portab le
using temporary power and antennas
in any OH county except Butler,
Clark, Cuyahoga, Franklin, Hamilton,
La ke, Lorain , Lucas, Mahoning,
Mon tgom ery. Portage, Rich land,
Stark, Summit, or Trumbull.

Note: The retest copy of t he rules
omitted the scoring multiplier, so t
wou ld assume that it wou ld be the
number of Ohio count ies for non­
Ohio stations and the number of
AR RL sect ions fo r Ohio stations.

FREQUENCIES;
5 k l-l z up from lower edge of

Gene ral class band.

Stations planning active participation
in NJ are requested to advise the
EARA by August 6th of their in­
tent ions, so that full coverage from all
counties can be planned. Portable and
mobile operation is encouraged.
FREQUENCIES:

18 10, 3535, 3905. 7035, 7135,
7235. 14035, 14280,21 100,21355,
28100, 28600, 50-50. 5, 144- 146.
Suggest phone acti vity on the even
hours, 15 meters on the odd hours
between 1500 and 2100 GMT, 160
mete rs at 0500 GMT.

EXCHANGE:
OSO number, RSlTl, and aTH lNJ ­

county, others - AR RL section).
SCORING:

Non -NJ stations multiply number
of completed asos t imes number of
NJ co unties worked (21 rnax.}. NJ
stations score 1 point per US/
Canadi an aso, 3 points per OX aso,
and multiply total aso points times
number of ARRL sections (including
NNJ and SNJ). KP4, KH6. KL7, KZ5,
etc., count as 3 point OX contacts and
as section muit ipliers .
ENTRIES ANDAWARDS:

Certificates to first place NJ station
in each county, and first place in each
ARRL section and country. Second
place certificates when four or more
logs are rece ived. Novice and Tech
certificates a lso to be given. Logs must
show date/time In GMT, ban d,
emission, etc.. and be received not
later than Sep t. 17t h. The first con­
t act for each claimed multiplier must
be indicated and numbered, and a
checklist of contacts and multipl iers
should be included. Mul ti ·op stations
should be noted and all calls listed.
Logs and comments should be sent to :
Englewood AR A, 303 Tenafly Road,
Englewood NJ 0763 1.

REPUBLIC OF TRINIDAD
AND TOBAGO aso PA RTY
Starts: 0000 GMT, Saturday,

Aug. 27
Ends: 2400 GMT, Sunday,

Aug. 28

This eso party was organiled by
the Trinidad and Tobago ARSoc to
commemorate the first anniversary of
the Repub lic of Trinidad and Tobago.
Use any band/mode, 10 through 160
meters, and OSCAR/SSB.

EXCHA NGE:
Usual 5 and 6 digit exchange con­

sisting of the RS(T) and serial number
starting from 001.

AWARDS:
A certificate will be awarded to any

station working 5 or more 9Y4
stations. Contacts may be on different
bands, but must be in the same mode!
A certificate with endorsement
sticker and QSL cards confirming
contacts will be awarded to stations
working 9Y4 on five bands, all con ­
t acts in the same mode.

ENTRIES:
Logs shoul d show date/time in

GMT, stations worked , number
sent/received. Logs only required for
five station awa rds: as Ls required
along with log for five band award.
Include a remittance of $1.00 or IRC
equ ivalent with logs if eligibie for an
award. Entries must be postmarked no
later than Oct. 15th to: TT A RS, PO

LOG INSTRUCTIONS:
All t imes must be kept in GMT.

Indicate multiplier the fi rst time only
on each band. Log must be checked
for duplicate contacts, correct aso
points, and multipliers. Do not use
separate logs for each band. Each
entry must be accompanied by a
summary Sheet showing all scoring
info rmat ion, category of competi tion,
operator's name and callsign, address
of the station, and signed declaration.
Entries wi th over 200 co nt acts must
include check sheets fo r each band.
Official logs, check sheets, and
summary sheets are available fro m
CANADX _ a large SASE will br ing
you samples.
DISQUALIFICA TlON:

Violation of amateur radio regu­
lations in the country of the con­
testant or the rules of the contest,
unspo rtsmanlike conduct, or taking
cred it for excessive duplicate contac ts
or unverifiable asos Of mul tipliers
will be deemed sufficient cause for
disqualification. (Incorrectly logged
calls will be counted as unverifiable
contacts.] Actions and decisions of
the CANADX contest co mmittee are
official and final.
DEADLINE:

All entries must be postmarked no
later than September 30, 1977, and
mailed to: Canadian OX Assn. - CC,
Box 717, Station 0, Toronto , Onto
M4T 2N7, Canada.

NEW JERSEY
aso PARTY

contest Periods:
2000 GMT, Saturday,

Aug. 20 to
0700 GMT, Sunday,

Aug. 21 ;
1300 GMT, Sunday,

Aug. 21 to
0200 GMT, Monday,

Aug. 22

The Englewood ARA invites all
amateurs worldwide to take part in
th is year's annual cont est . Phone and
CW are considered the same contest.
A station may be contacted once on
each band and mode; CW contacts
may not be made in phone band
segments. NJ stat ions may work ot her
NJ stations. General call is "CO NJ".
NJ stations are requested to identi fy
themselves by signing "DE NJ".

TROPHIES AND PLA QUES:
I . Single operato r, overall

Ca nad ian champion, American
champion.

2. Singl e operator,
Canad ian champion,
champion.

3. Single operator, CW - Canadian
champion, American champion.

4. Multi·operator champion.
Each station is eligible for one

trophy only. In a case where one
station would qualify fOf ano ther
trophy, t he less significant trophy
goes to the next eligible station.
CLUB COMPETITION:

A handsome plaque will be awarded
to the club submitting the highest
aggregate score of t he phone and CW
scores submitted by its members
under the same rules as CO WW
contest.

- will be awarded 10 the top 5
stations overall in both categor ies.

2J



For VHF-UHF

Dual Rhombic

Fig. t, Dual rhomboid antenna configuration.
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tion of the dish anten na is
not t he easiest of tasks.

The long yagi certainly has
less wind resistance. An
optimum spaced long vagf
requires a 100 foot boom to
yield 26 dB of ga in. It is
easier to construct and could
be made light in weight. But
the 1 to 1.5 percent band­
width of the operating fre­
quency limits the usefulness,
especially on the 420-450
MHz band. Stacking two 50
foot boom long yagis could
be done wit h some ease. The
stacking distance wil l requi re
a mast extending out of the
top of the tower in excess of
25 fee t if the equivalent 26
dB of gai n is to be realized.
The torque loads create d in
starti ng and stopping a 100
foot boom represent an addi­
tional problem for the rotator
mecha nism. The swaying of a
high gain long yagi antenna
duri ng gusty wind produces
signal variations duri ng both
transmit and receive (similar
to QSB created by atmos­
pheric changes along the
signal path).

Consider a 26 dB gam
collinear array antenna. The
array would have a lot less
wind resistance than the dish
ante nna. It would also exhibit
mote bandwidth than the
yagi. It would require, how­
ever, an array of 12 elements
broa dside (high) by 8 ele­
ments colli near (wide). It
would take a total of 96
driven elements plus 96
re f lec t o r ele me nts" to
provide a gain of approxi­
mately 23 d B. To obtain the
additional 3 dB for a 26 dB
gain collinear array, the total
array needed would contain
384 elements and a frame to
support the m. Even at 435
MH z, more tha n 384 feet of
element mater ial woul d be
required. If the 192 reflectors
were replaced with a screen
mesh, more tha n 300 square
feet would be required. Al ­
though a substantial improve­
ment in bandwidth would be
reali zed, a considerable
increase in wind loading
occurs.

The dual rhomboid anten­
na provides a gain of 26 dB

pointing systems. Antennas
with gain exceedi ng 20 dB are
used on VHF, UHF, and
higher. For best results at
these frequencies, the ante n­
na must be placed high and
above th e surround ing
obstructions. Wind loading
produced by such mast­
mou nted rotatable antennas
at the t op of the tower
cannot be ignored if the
ante nna system is to survive.

Can you imagine a 21 foot
di ame t e r pa ra bolic dish
ante nna I (required to pro­
duce 26 dB of gai n) mast­
mounted and rotatable on a
50 foot tower in a 50 mph
wind? Even with t he reflector
constructed of 1 inch wire
mes h? Over 750,000 foot­
pou nds of torque wil l be
generated at the base of the
tower. And that is without
any ad ditional antennas or
any addi tio nal mast height.
The dish antenna (excluding
satelli te work) to be effective
requires a structure and plat­
form to support it. Construe-

twice the desi gn fre­
que ncy;
(c) permit shared mast
mo unting wit h other
antennas for ease of
rotation;
(d) is easy and not
overly t ime-consuming
to construct; and
[e] is light of weight
and inexpensive (under
$20) too?
A parabolic dish ca nnot.

T he optimum spaced long
Vagi cannot. A collinear array
cannot. Nor can the log
periodic, cor ner reflector,
helix, or any other antenna.
The dual rhomboid can!

The need for high antenna
gain still exists. High gain
ante nnas (in excess of 20 d B)
are very directional antennas
providing beam wi dths
bet ween 5 and 10 degrees.
Antenna gains greater than 30
dB produce half power beam­
widt hs of less than 5 degrees
and require very accurate

work some DX!- -

"
ANTENNA S<OE VIE"=:"

Bill Parker W8DMR
2738 Flod bunda Drive
Columbus OH 43209

"
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W hat single ante nna
can provide 26 dB of

gai n over a half wave dipole
and also

(a) exhibit relatively
low win d resistance;
(b) operate over a band­
width app roaching
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Const ruct ion
A metal boom that runs

the full length of the d ual
rho mboi d is not reco m­
mended. Excessive side lobes
will be genera ted if th is con­
st ruct io n technique is em-

d imensions for const ructio n
of the high ga in dual rhom­
boid ante nna whose band­
wi dt h is essent ial ly 4 20 to
890 MHz are shown in F ig. 4.=
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The angle su btende d betwee n
t he d ia gon a l o f ea ch
rhomboid is eq ual to:

Dual rhomboid antenna installation at WA 8QQU, Reynolds­
burg, Ohio.

An isosceles tri an gle is
formed at the forward end of
the beam by the rhomboids'
crossover and the two ter­
minators. Detailed specific

984 (N -0.05)
=

Freq. (M Hz)

435 MHz
L2 " 6.0 X

o
a2 - 67
(j _ 58°
H .. 9.7°
A " 820 Ohms

L (feet)

where N is the number of full
waves. L1 and L2 for a design
frequen cy of 435 MHz are
93 . 5 a n d 161.5 inches,
respective ly. The" side lengths
are needed to determine the
boom length and the th ree
crossar m lengths.

Apex angles C( and (J are
derived by:

rh omboid e lements co n­
nected in parallel a t thei r
com mo n a pex where a
balanced feedli ne connects".
One termi nati ng resist or is
requ ired for each rho mboid.
The terminat ing resistors
should be of the non tnductl ve
variety and able to withstand
t he we athe r . Each ter­
minati ng resistor should be
capable at least of dissipat ing
one -fourth o f the input
power to the antenna. Ter­
minat ion values of betwee n
600 and 800 Ohms are
recom mended. Fo r exa mple,
if 10 Watts is applie d at t he
feedpoin t, eac h resis tor
sho uld be capable of 2 .5
Wat ts dissipa tion.

The list of parameters for
the dual rhomboid an tenna
sho wn in Table 1 is for a
design freq ue ncy of 435
MHz.

The side lengths are calcu­
lated from the following for­
mu la:

and are 46 and 58 degrees,
respectively. The tilt angl es
01 and l;}2 were selected for
side len gths of 3.5 and 6 .0
wavelengths, as well as zero
angles rad iat ion .

The dimensions for boom,
c ros sa r m s , and crossarm
spacing a re shown in Fig. 4.

DesiIJO Cent lll'" Frequency
Side len gth # Ll - 3 .5 X
T ilt An gle 131 " 61°

o
Apex Angle a - 46

. 0
Beam W,dth · V " 5 .8
Term inat ion R .. 8 20 Ohms
• Half p ower le wl
#Ll - 7.8 teet , L2 " 13.46 feet

(an effective radi ated power
increase of 400 t imes) . It has
relat ively lo w wind resistance,
wide operat ing ban dwidt h,
consumes li ttle mast height,
is ti ght of weight , easy and
inexpensive to const ruc t , and
is rotatable.

The dual rhombo id is of
the rhombic class, but with
improvements. The dou ble
rhombo id anten na" configur­
ation is shown in Fig. 1.
Longwi re antennas always
radiate large nu mbers o f side
lobes that are distributed pro­
fusely. Jud icious choice of
the side length and apex angle
selection of the rhombo ids
can cause destruct ive inte r­
ference of the unwanted and
wasteful side lobes. The dual
rhom boid antenna designed
for a high o rde r of side lobe
suppression at one freq ue ncy
retains this cha racteri st ic very
well over a substantial fre­
quency range. Th is is not
po ssibl e wi t h a si ngle
rhombus.

Th e d e sign principl es
involved are the same as for
the " V" ante nna and the
rhombus antennas. Th e angles
(referred to as til t angles)
were expressly selec ted for
zero angle radiation from
eac h rhomboid " . Since mo st
antennas of the rhomb us cl ass
o perat e aga ins t ground
(heigh ts of less than o ne to
t wo wavel engths), zero angle
rad iat ion t ilt angles are not
norma lly selected. See F igs. 2
and 3.

The lengt h o f sides L1 an d
L2 speci fically d iffer by a
one-hal f wavelengt h factor.
The array radiat ion patt ern is
the product o f the patterns
for the component sides at all
points in space.

T he onl y c o n nect ion
bet ween t he rhomboids is at
the common feedpo ints. The
ant enna co nsists o f two

Table 1. List of parameters for dual rhomboid. Fig. 2. Zero degree wow angle design chart.
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Duol rhomboid antenna held with one hand by W8DMR's XYL. Total boom length is 20 '6':

downspouts, gutters, metal
house siding. or metal sash
wi ndows. Never permit non­
shielded 300 Ohm line to run
along the ground or against
masonry walls and floors,
even if it is foam filled.

Operat ional Tests

The antenna has been used
primarily to receive and trans­
mit standard scan amateur
T V signals. A secondary use
has bee n to receive UHF com­
me rcial T V channels 14
throu gh 83. Thc ante nna has
bee n used to receive channels
2 through 13, wi th less gain.
The results have been excel­
lent , with the exception that
lo bing was experienced on
the higher UHF TV channe ls.
The antenna has good front
to back rat io. The antenna
was rotated to vertical polari­
zation to verify that the angle
of radiation was truly zero.
The antenna did not have a
double (split) lobe in the
vertical axis.

I
,

Add itional Improvement

The dual rhomboid can be
expanded such that it could
be referred to as the quad
rhomboid. This would be
accomplished by adding two
additional rhomboids, as in
Fig. 5. There would be sti ll a
single feedpoint, but two
add itional terminators would

•,,
• • •
.',,,,

IMSll. ATE CIIOSS.lM:1lS
IJ ... .oa:S1,

• •
""

. , .

Fig. 4. Dual rhomboid antenna for 435-870 MHz. Beamwidth
<:::::; 100

H x tr V. Gain over DP se 26 dB. Boom length: A8 =
19'6". Support spacing (see text): AI = 7'; 1/ =5'6 "; /8 =7'.
Support length: CD = 7'3"; EF = 10'3"; GH = 3'0 ",
Rhomboid sides: AC, AD, EG, FH = 7'9.5"; AE, A F, CH,DG
= 13'5.5". Feedline: see text. Wire needed: 14AWG formvar,
<:::::; 86'0". Boom material: AI, }8 = wood; I} = metal. Cross
support: CD, EF, GH = wood. Terminators: Rl, R2 = 600
Ohms; Watts - see text.

cable can be made. In the
case of coaxial cable, a broad
band balun shou ld be used. If
nonshielded 300 Ohm line is
used, ABSOLUTELY DO
NOT TA PE the feedlinc to
any metal structure. This
includes the meta l section of
the boom, the mast , the
tower, other coaxial cables,

rhomboid antenna. Even \4.
inch tubing is recommended.
Although not recommended,
a model used #24 AWG
enameled single strand copper
with some success.

The transmissio n line from
the feed point to the mast
shoul d be foam 300 Ohm
bala nced nonshielded line.
Open wire line or foam line
works well. Once the feedlinc
reaches the mast, a change to
shielded 300 line or coaxial

A~TUU ._. ~ _

510£ VIEW) ._ ~.- " MESVLTU '

l
':: u_uuuuu-}-u •------ ~ /----------

• • 20. A~O "ORE

J GROU~O...",

Fig. 3. Effect of tilt angle selection. (a) Non-zero angle
radiation, rhombic antenna working ooatnst ground. (b) Zero
angle radiation due to tilt angle selection. Note: Tilt angle does
not mean physically tilt the antenna. See Table 1.

,.,

ploved. The center section of
the boom sho uld be made of
metal or of material suffl­
ciently rigid to support the
nonmetallic crossarrns. A
total of about 86 fee t of wire
is required wi th each leg of
the rhomboi d being about
21Y2 feet long. The co nduc tor
size shou ld be as large as thc
antenna frame can adequately
support. Number 14 AWG
solid copper, formvar coated
was used in the author's dual

'"
."TO~.
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Fig. 5. QUIJd rhomboid antenna cont tqarat ton.

•
, ~ • oor rlO'r ..r
: see If''C'''''',,
,

"

6" V H F Rhombic Antennas,"
Antenna Engineering Halldbook.
N. Jasik , Editor. 1961, pages 4-30
t o 4·33.

'nD---

Veldhuis.

5 " R h o m b ic a nte n na design
c hart," The ARRL A ntl'nna
B ook , 1956, page 168, 178.

tes ts and experimental
model s is gratefull y acknowl­
e dged. •
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be required. The feed point
impedance would be lowered.
T he additiona l rhomboids
sho uld have different si de
lengths; as an example. L3
could be 2.5 wavelengths and
L4 could be 7.0 wavelengths.
The quad rhomboid would
not require any additio nal
mast space, as woul d be the
case in stac ki ng an addi tio nal
dual rhomboid.
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Corrections Oscar Orbits

Orbits designaled " X" are c losed to general use . "E D" are for educational
use. " BTN" o rbits contain news bulletins . "0" orbi ts have a ten Wan erp limit .
.. L" indicates lin k orbit . "N" or "S" ind ica tes that Qscilr 6 is available only o n
northbound or sou thbound passes. Satellites are not available to use rs on " NA"
days . An asterisk I ') indicates AO·78·6 inte rsatellite link.

The liSled data tells you the time and crece OSCA R crosses th e equator in an
ascending orbit lor the first time each day. To Cillculate successive orbits. make
a list o f the first o rb it number and the ne~1 t_lve orbits for that day. Lin the
time of the first orbit . EilCh successive orbit is 115 minutes later (two hours less
five minutes!. The chart gives the longitude o f the first crossiflQ- Add 29' for
eilCh succeeding orbit. When OSCAR is ascending on the o th er $.ide o f the
world, it will descend over you. To find t he equalorial descending longi tude,
scbtrect 166 degr('l!S from lhe ascending longitude. To find the t ime it j)<ISSI!S

the north pote, add 29 minutes to the time il passes th e equator. You should be
able to hear OSCAR when it is with in 45 de9r('l!S o f you. The I!ilsiesl way to do
this is to take a globe and draw a c ircle wit h a rad iuS o f 2480 miles (4000
kilometers) f rom the home OTH. If it passes right overhead . you should be able
to hea r it fo r abou t 24 minu tes to tal. OSCA R will pass an imaginary line drawn
from San Francisco to Norfol k about 12 mi nutes a fter passing the equator.
Add about a minute for each 200 mi les that you live north of this line. If
OSCAR passes 15 degrees from you. add another minute; at 30 degrees. th ree
minutes; at 45 degrees, ten minutes.

0_.0_101..__ 0.....10..'" Iot__

0,." .~ ,.. I••,.. .~ - ,- '--,~, IGliIT) .fE ~ ,~, IGMT) .U.
c....... ' W C""'.I "W, 219 )9 , 0154:13 ~, 12394 A , oooa sa ~,

" 219310TN , 005409 7~.9 124070 , 0103: 10 ."
" 21944 OTN a 0149 Cl4 ~, 12419A ~ , 0002:31 M', 21956 • 004900 7•.7 124328 • 0056:Q ~ ,

" 21969 8tN e 0143 56 aa.• 12<l4~A s 0 1~105 81.7, 21981 • 004352 13 .5 124510 • _M ~.

" 21994 8 TN , OI38· Q 812 12410A r 01« 4J .u
" szooe 0 "" ~ 72.2 1248280 • ... '" 'M

" 22019 8 t N 0 OIJJ J9 ~, 12495 A , OU821 M'

" 220JI 8 TN ro "'" ~ 11.0 12507 8~ " 0031 41 U.

"
,~ " 0 12831 M ' ,~. " OU1 50 11.0

" 22056 BTN " "" " ." ".m " 0031 18 '"" - " 0 123 23 m 1~5A " 012S 31!0 754

" 12081 8TN .. 002'3 19 ~. 12S11 B .. 002'4 51 m,

""''' " 0118 1. 0" 12510ll " 0119 14 '"221(16 l re 0018 10 61.2 12582 II re 001134 y,
22 119 l " OIU D6 81.0 125115 Il " 0112 52 no

" 221 31 " OOU 02 ~. 128018 " 001 212 51.1

" 221«81N " 0107.57 n, 12620 A " 010l!i 29 '", 221 56 M 0007: 53 M' "'", M "" ~ ~.

" 22 169 8 1N at 0 102. 49 18.5 116005 A " 0100 01 '", 22181 n 0002 '5 sa.e 12IS58 80 " 0154 24 82.1

" 22 1\14 8TN za 0057, . , 77.2 12670 A " """ .. 81 .S

" 222(J78 TN ,. 0152.36 9l.0 126838~ ,. 0148 02 81. I, 22219 " 0052:32 760 ".... " 004 7 23 ~,

" 222328TN " 0147 :28 89 .7 12708 8 M 0141: 40 ,.., 22244 " 0047 :24 74.7 12120 A " 004100 M'
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" 222828TN D 013 7: 11 81 .3 121588 D 01211 56 76.4

" 22]\101 8TN " 0031 07 12.3 12170AX at 00211 :16 11.3

Just a note to let you know that in
lhe June 73 issue. on page 176 ("Cur·
rent-Saver Counter Display," Fig. 41,
there is an error in t he ci rcu it. The
outputs o f t he t wo 7400 chips should
be bussed before driving the 7447
decoder -driver. The e xisting schematic
is incorrecl in lhat the outputs o f the
"Latch No. I " 7400 do not drive the_ .

Doug Marquardt WB2AWG
Bovo" NJ

The artic::le, " Aim Yo ur Antenna
With a Miao." in the June, 1977,
iS$Ue of 73. ccm ems an lnfortunate
t ypographica l error (of omission) and
leaves implicit that which needs to be
made explici t for some of us who not
only cannot read "between the lines"
but are having real d ifficulty with the
lines themselves!

First. the omission. FORTRAN
statement 2'90 correctly contains the
minus sign IPL1 • -87.63'PIE/180)
before the longitude. The cone­
SjXlnding 8ASIC statement number
170 omits t his necessary minus sign.

5eaJnd, the implicit in forma tion
which should have been quite explicit :
The authors imply in the description
o f the FORTRAN program that the
program contains the constants which
represent the local latitude and longi·
tude, as indeed it does. However,
clarity of expression seems to dictate
an explicit sentence or sentences such
as the fo ll o wing :

"I t should be noted th at
FORT RA N statements 260 and
290 contain the latitude and
longitude , respec tively. of
O1icago, as do lhe corresponding
BASIC statements 140 and 170.
Fo r o t her ' local' locations,
change 41 .87 and -87.63 to the
proper latitude and longitude: '
A couple o f sentences such as the

above would have been most helpfu l.
but then I would have been deprived
of a lin le troubleshoot ing and the
feeling 01 I!\J phoria which I e~ ·

perjenced when I finally found OUI
where tbe "bugs" were. Other than
t he problems above, the article was
excellent and now I ca n swing my

hybrid 'Quad with arrogant precision.
Those who are familiar with that
miniaturized rf choke of an antenna
may well ask, " Why bo ther?" Because
it provides valuable pract ice and
experience for the time whe n I wi ll
f inally have an antenna with a decent
front-to-back ratio and appreciable
gain, that's why. So don't bother me
while I aim my two element mini­
amenna ri'i't down that Zed-EI's
throat. Who knows. maybe someday
he'lI come back 10 me and I can
casually give him his correct beam
bearing 10 several decimal places!

Ronald W. h ans K5MVR
Fort Worth T X

Please note a correction to my
art ic le, "Two Meter Scanner" (June.
19 771:

The power input dri ving the LEOs
through a 430 Ohm resistor is tocor ­
recuv msrked "+5 V:' This point
should be markl!'d " +12 V," as the
d isplay will not function correctly
with a five volt supplV.

c.t A. Kollar K3JML
Nanticoke PA

In my article , "Sendi ng HI on t he
Hooter, " in the May , 1977, issue o f
73. a few things _e overlooked. The
relays, RYl and RY2. do have some
limitations o n their choice. RY 1 is
driven by a TI L output and should
pull in at 5 vailS and 16 mA maxi ·
mum. RY2 should pull in at 5 volts
and 80 mA maximum an d also have a
contact capable of switching Y, Amp
of inductive load.

James F . Reid W8 LWS
AshlllY O H

I feel that yo ur magazine is the
tops. I reallv enjoyed the .ticla
"Superprebe," but found o ne erro r.
The pul se LED would Slay on all the
time. ResistOf R9 is drawn on the
wrong p lace o n the schematic ; it
should go fro m pin 4 o f 1C2 to
ground, not from pin 3 o f IC2 to
ground. R ican be increased to about
5-10k to increase input impedance.

Allan Armst rong
San Francisco CA

O SC A R 6 : In p u t
145.90-146.00 MHz; Output
29.45·29.55 MHz; Telemetry
beacon at 29.45 MHz.
OSCA R 7 Mode A : Input

145.85- 145.95 MHz; Output
29.40-29.50 MHz.
MOd e 8 ; I nput
432.1 25·43 2.1 75 MHz; Oul
put 145.925-145_915 MHz.
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K. W. Moak
Northwood NH 0326J

- - square copper tubing?

Microwave

Waveguide Details

t ran smi t t in g, the svstcm
ofte n terminates in a d ipo le
an ten na (usually backed by a
reflector, the famil iar radar
d ish ) or a simp!e horn which
serves as an impedance match
to the open air. Sometimes a
horn may feed into a reflec­
tor a.. would a dipole , and
there are still other methods
used, incl uding horn arrays
that act like lenses. Given
care and patience, suitable
antennae and reflectors can
often be fabricated by an
expert menter.

Waveguide sections are
joined in one of two ways,
either by flat, precisely
rna tched surfaces, or by
grooved, recessed "choke"
flanges. The latter, although
less efficient, is often used
since it enables sections to be
joined without extremely fine
mac hining of thei r mating
surfaces, thus lowering cost
and improving interchange­
abili ty . There are often 0­
rings or th in metal gaskets
between flanges to improve
both th e electrical and
mec hanical con nections. With
the choke connector it should
be noted that o nly one of the
ma ting surfaces is pro vided
with a groove, the o ther bei ng
flat.

Qu ic k -disconn ect cho ke
co u p l in gs are availab le,
designed for use in situations
where one system might have
to be alte rnat ely coupled to
several others, as in test
equipment, for instance.

In commercial and mili­
tary application.. t he system
is usuall y filled with a pres­
su rized gas, often nitrogen,
bo t h for efficiency and
reliabi lity, but experimental
installations can forego this.
Just be sure to keep the
inside of the waveguide clean
and dry. Any dust Of" con­
densed moisture will cause
arcing and power loss.

The most popular method
of joining waveguide flanges
seems to be with small
hollow-head screws and nuts,
but any suitably sized
fasteners will probably do.
While not nece..sarv, some
a tt empt at torquing the
fa..teners equally might result

in a svstem should, of course,
be for the same band, so take
care to measure the di me n­
sions when buying.

The band of operation for
any given size of rectangular
waveguide can be de ter mined
e a s ily f rom two simple
for mulas. The orientation of
the waves at the optimu m
freq uency is kno wn as the
domin ant mode and is gcn­
e rally util ized. Ope rat ion
outside of the dom inant
m o d e is ineff icie nt and
usually undesirabl e.

To find the domina nt
mode, divide the longcr inside
dimen sion (in inches) into
7,376, whic h gives the
minimum desirable freq uency
in MHz, and then divide the
same dimension into ' 1,136,
which will give the maximum.
These two frequencies span
t he most efficien t band of
operation. However, they do
not represcnt cutoff fre­
quencies, so there is a certain
amount of leeway po..sible to
the designer.

Energy i.. coupled into or
out of waveguide by short
probes, diodes, horns, or
openings in the waveguide
walls. Many microwave oscil­
lators incorporate a section of
waveguide with a probe, so
they may be connected
directly into a system. Others
may have to be coupled by
shorr lengths of coax . For

orientations of these fields,
allow mo re than one wave to
travel through the same wave­
guide at the same time
maki ng it ideal for multi­
plexing. Circu it elemen t.. are
provided by changing the
proper ties of the inside of the
tube, by alteri ng the di mc n­
..ion.., by inserting obstaclc..
into the path of the waves, by
manipulat ing re flec tions, or
by making cavities for the
waves to reson ate in. The key
fact is that with waveguide it
is t he space ins ide that carries
and co ntrols t he waves, rather
than wires and solid com­
ponents.

All waveguide com po nents
are complete units designed
to be bolted into a system.
This is a great advantage at
microwave freque ncies where
the very critical measure­
ments involved would make
construction and fitting of
parts a difficult task. A wave­
guide sy..te rn is assembled
more or less in the same way
as an ordinary plumbing
system with the notable
difference that even the plain
lengths of pipe are preformed
s0 that no cutting or other
machining is necessary. There
are a large number of differ­
ent components available,
both fixed and adjustable, in
a variety of sizes, corre­
sponding to differen t bands
of operation. All componen ts

W aveguide plumbing i..
the designer 's choice

for microwave circuits oper­
ating from 2000 MHz up­
wards. It's generally available
at ..urplus stores, and often
quite cheaply, yet relative ly
few amateurs experiment
with it because of its striking
dissimilarities to convent ional
transmission line. Actually,
waveguide techniques are not
di fficult to rnaster, and a
proper ly assemb led syste m
can open up a who le new
radi o spectrum to the experi­
men ter .

There are a number of
different types of waveguide,
round, elli ptical, and other
shapes, but by far the most
widely used is rectangular.
This last is almost the only
kind usually available to ama­
teurs, so I will confine my
remarks to it.

Waveguide can be
described as a double wire
transrnission line with an
infinite number of quarter
wave insulators connected
along it "0 as to form a clo..ed
tube. The means of wave
propagation along it are, how­
ever, more complex than that
in a two-wire line. It consists
of both an electric and a
magnetic field at right angles
to each other which reflect
from wall to wall along it ..
length. Different modes of
operation, that is, different
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in slightly less power loss.
I can only begin to

describe a few of the many
types of components avail­
able for waveguide systems,
those which you would be
likely to have use for in a
simple setup. Movable metal
slugs projecting into the
waveguide are used as tuning
stubs to eliminate undesirable
reflections, or as filters. The se
are often installed just after
the inpu t or just before the
ou tpu t. Meta l or conductive
plast ic plates or vanes, some
adiusta ble, some fixed, serve
as attcnu ators by effectively
changing the dimensions of
the gui de, and wedges or
blocks of graphite or metal in
the end of a sectio n act as
termin ating resisto rs.

By far the most importa nt
group of waveguide com­
pone nts is t hat which inco r­
po rates tunable cavities which
act as resonant circuits at
microwave frequencies. This
group includes not only
passive components, but also
a large percentage of micro-

wave oscillators and ampli­
f iers wh ich have built-in
cavities. Some oscil lators,
notably t he magnetron , are
actually little more than
resonant cavities in function.
A cavity used as a discre te
component will often be in
the form of a relatively large
cylinder with one end mov­
able, so that the size can be
changed. These units are, of
course , as important in micro­
wave systems as conventional
resonan t circuits are at lower
freq uencies.

Th e various waveguide
co m ponc nts are intercon­
nected by sections of pl ain
wa ve guide , ava ila bl e in
var io us le ngths, straight,
angled , or flexible. Some arc
so constr ucted that two or
more inputs are mixed into
one output, others so that a
fractiona l part of the wave
energy can be drawn off for
measurement or other pur­
poses. Mechanical switches
are made to transfer a wave
from one guide to another,
a nd vario us e lect ro n ic

methods have been devi sed to
pro vi de tr an smit /r e ce ive
swi tching. In short, wave­
guide can be use d to imple­
ment the equival ent of almost
any conve ntional circuit.

Often compl ete wave guide
systems can be obtai ned in
the for m of radar test sets.
Such a set might include a
wi de band oscillator with
power supply, one or more
t un abl e cav i ties, usua ll y
precisely calibrated, and an
assortment of waveguide
sections and components,
au cnuators, tuning stubs,
coax outputs , and impedance
matches. If you can find such
a un it it makes an ideal begin­
ning in waveguide which can
be added to as yo u see fit.

Thi s shor t articl e is no
place to go into the complex
field of microwave osci llators
and amplifiers, nor that of
measuri ng devices, nor the
eve-growi ng nu mber of solid
s ta te co m po nen ts used
especia lly in very high fre­
que ncy microwa ve syste ms.
Man y of the newer com-

pcn ents are not generally
available to the amate ur any­
way. Any good microwave
hand book will provide a
wealth of information on
these more specialized fields.
Most large city libraries will
have at least one suc h hand­
boo k, which is also must
reading fo r anyone interested
in ordi na ry wa ve guide
circuitry.

With microwa ves being
used more and more, now is
the ideal t ime to learn the ins
and outs of waveguide, before
the surplus prices start sky­
rocket ing. In no other branch
of e lec tronics does the
behavior of wave s so nearly
a p p r o xi m a te phy sical
analogies. This makes wave­
gui de an interesting and en­
lightening va ria t ion on
fa miliar theor y and tech­
nique. Even if you never plan
to get on the a ir with micro­
waves yo u will fi nd it worth a
modest inves tment to experi­
ment with th is unique and
fasc inating branch of elec­
tron ic tecbnologv. e

from pilge 1

I have been an avid reader of your
publications fl)l" many a year now, and
far prefer them over any of the o ther
ham magazine$. I very much appre-

220-NO lOSS

(how do you biil$ t ransistors, design
s imple am plif ief1, etc.I and save the
I/O stv ll for K ilobaud (wh ich I also
get and enjoy). I don 't particu larly
o bject to the computer articles, but I
am a self-taught professional systems
programmer. and my electronics beck­
ground (and my ty ping f isn't very
solid. I can de$ign and get to IM)rk
d igital circui ts (just an extension of
programming, sort o il . but I am
almost lost in analog areas. In any
case, I approve of your efforts to
make computer techno logy more
under51artdab le to the IM)rld. t large.

Stan Webb
Albuquerque NM

~r rMpicrure, aurhon? - J. M.

As an active amateur , I am in favor
of the loss o f up to 1 MHz of our 220
MHz band to CB for t he fo llo wing
reasons:

1. We amateurs would rea lly lose
no t hing. as we could operate on t he
lost frequencies with o ur CB license.

2. It will reduce the price o f 220
MH z radios, due to mass production
for us.

3. CB really needs more room at a
pract ical low cost frequency.

I haw already written t he AR RL of
my proposal.

M. P. Lewton WAGPHR
S... ta Mari. CA

1__1

LlMARC CLASSES

BACK TO BASICS

The Sewanhaka Cemral High
School District. in conjunction with
tM Long Island Mobile Amateur
Radio Club. ;s sponsoring a course in
amateur theory and code as part of
the adult education program.

LlMA RC is providing the instruc·
tors while the school district is pta­

viding the facilit ies. There will be no
tuition or regiSiration fees.

Classes will be held on Wed~y
ewnings at Elmont Memorial High
School, Elmont, L.I.

Interested persons should contact
the Ad ult Educat ion Off ice a t 15161
328-4B75.

since re efforts of t he friendly
examtners, an ext ra word o r two per
minu te is necessary to combat in­
evitabl e nervousness on the part o f the
ap plicant. Thank you.

Mayer D. Zimmerman W3GX K
Randa llstown MD

John F. Gillen WA2CWT
Public Info rmat ion EMHS

555 Ridge Road
Elmont NY 11003

I enjoy 73, but I would like to see
more basic electronic t ut or ial articles

1 1

1 1

,
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~ . '! ". . .

In your te~t you make mention of
the fact that an extra word or t'M) per
minute in code $peed is necessary due
to nervoUSI"let'5 when appearing before
"the S1eely-eyed e lCaminer" at t he
FCC. I have recenuv returned from
the Baltimore fie ld office. General
c1il$s privileges in hand. I must state
t ha t all of the personnel in t he Betti­
more office are an yt hing but "steetv­
eyed." Fro m t he young lady ad­
ministering the receiving test, to t he
gen tlema n giving t he send ing test, to
t he Engineer·in· Charge - each was
most polite, kind, and did h is best to
put me at ease. Each d id h is job in a
manner designed to rela lC t he appli­
cant and cont ribute to success.

I wish you would change t he te~ t

of your advenisement for your elC '
eeneu tapes to Slate that despite the

ctate your policy of accepting adver­
tising from only t he most reputable
firms. and atso enjoy your editorial
views and opinions. I must, however,
take issue with one of your OW'n
advet"ti$t'menl$ - the one fOl" (he 73
code tape$.

, . ~ . , ..
1 , 1,. ,: ',~

~ _. ' .... , 1• • r ._ ,.'."..' ..:"

STEELY·EYED

[
-+ - 1 •
.... t ~.. :

..' ' J,-, '

recent lv took t he FCC General crass
exam on the 9th of ~. here in S1.
Louis. I elCperienc:ed no difficulty in
passing the code portion of the elCam;
in fact. I found it very ea5V t o copy
the material giYefl. Unfonunately. I
failed the written portion of the test. I
will be Irv ing it a9lilin in June at (he
Kafl$aS City office.

Again. you r tape rea lly helped more
than any other tape I have used, artd I
highly recommend it to o ther 1NOuld­
be GlIIleral class amateurs.. I am
seriously thinking about tackling your
20 wpm tape,

Patrick M, Brown WB0TTP
Han ley Hills MO

1'--__1
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Fig. 1. Swr for a 250 ' endfed antenna.

J . Tom Badget! K 4MDK
1917 Wash ington St.
Bluefield WV 24 70 1

- - for the small city lot

space was so restricted (main­
ly because of a lease agree­
ment) it was months before I
skulled out an antenna
design. In the interim, I spent
the evenings hunched over an
all band receiver I'd bought
with proceeds from the sale
of my transceiver. I strung a
20' length of wire around the
room and became a short­
wave listener.

A ham can listen on ly so
long, though, so I borrowed
an old Johnson Viking and
hoo ked it right up to that
same short wire. You know
wha t? The damn thi ng
loaded . I've got 579 reports
on 40 meter CW fro m all over
the country to prove it!

The little antenna worked
so well I naturally began
thinking of the companion
transm itter for my state-of­
the-art receiver. Before the
new unit arrived, I deci ded to
put up a real endfed antenna
outdoors, a design I had n' t
seriously considered before
(pe rhaps necessity really is
the mother of invention).

Now, I don't wan t to do
anythi ng to refuel the swr
controversy - honest. But I
feel compelled to write about
my conversion and what I've
lea rn e d about practical
antenna design because of it.

I read the antenna books,
then bought some 300 Ohm
balanced line and a 4: 1 balun.
I managed to get 250' of wi re
in the air and fed it at the end
with 100 ' of the balanced
line, attached the balun and
ran coax on into the shack. I
had no swr bridge or tuner,
but I got a good solid dip and
could loa d my transmitter on
all ban ds with no RFI
problems - never mind that
the books say this kind of
antenna requires a matching
device to function properly.

I was really corrupted by
this point, so when I moved
again I didn't hesitate even a
day getting up an antenna. I
didn't bother with the
balanced line for this one. I
stretched 100' of wire and
endfed it with coax and the
4:1 balun. The shorter wire
seems a little more sensitive
to frequency change than the

do or to fu rther sin. It wasn't
long before I was running
drooped and twisted dipo les
on several bands, an d with
the same goo d resul ts. I
reason e d t h ese antenn as
succeeded because they were,
after all, still t he proven
cente rfed dipoles 1 had used
for years even if they weren't
erected by the book. Uttle
did I know I was on the road
to the ultimate sin.

In just over a year, I've
moved t wice and neither
QTH allowed room for my
comforting dipoles, no matter
how 1 contorted them. In
fact , In t he firs t location

ZSwr = - when R is larger than Z
R

R: Antenna radiation resistance {see te xt}
Z : Feed line impe dance

RSwr = y wh en Z is larger than R

off the air on 80 mete rs. I
moved a proven centerfed
ante nna to my new house,
bu t it wouldn 't fi t the lot .
Afte r days of pacin g and
measurin g, 1 rationalized that
it wouldn 't hurt this suc­
cessful dipole to - say it
soft ly - bend the ends just a
little. I kept te lling everybody
I was run ning a regular ,
ru n -of-t h e-mil l 80 meter
dipol e, partly because ' was
ashamed to admi t the sac­
r ilege I'd committe d, and
partly because my t ransceiver
loaded the same as always.

T hat fi rst tentative t rans­
gression o pened wide the

where f: Frequency in MHz
L: 250'
N : N umber of wavelengt hs for

antenna

Swr for Different Feedline Impedance s

f N R 110 (Mad.) 300 150 75 50

1.8 0.5 70 1.6 4 .3 2. 1 1.1 1.4
3.5 0 .9 90 1.2 3 .3 1.7 1.2 l B
7 IE 108 1.0 2B 1.4 1.4 2.2
14 3.6 130 1.2 2 .3 1.2 1.7 2.6
21 5.4 145 1.3 2 .1 1.0 1.9 2.9
28 7.2 150 1.4 2D 1.0 2 .0 3 .0

N = f L + 24.6
984

Specials

Centerfed

I never believed in fancy
antennas. I never read the

articles on windoms and long
w i r e s a n d "a p ar t me n t
dweller" specia ls. Endfeds
and direct ive ar rays fo r the
lo wer freq uencies seemed
frivolous folly. The o nly
se nsibl e an tenna was a
ce n te rfed dipole, lovingly
pruned to frequency . For
years ' swung these carefully
constructed antennas free and
clear, at a right an gl e to the
shac k, because t hat 's what
the boo ks said to do .

Then I had to make an
agoni zing decision to com­
promise my principl es or go
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Fig. 2. Swr for a 100' endfed antenna.

Fig. 3. Swr for a 135' enated antenna.

Swr for Diffet"ent Feedline Impedances

f N R 965 IMeet.' 300 150 7S 50

1.8 0 .27 60 a S 2.S 1.3 12
3.S 0 .51 70 1.4 4.3 2.1 1.1 1.4
7 0.99 90 1.1 3.3 1.7 1.2 1.8
14 1.95 11 2 1.2 2.7 1.3 I.S 22
21 2.91 128 1.3 2.3 12 1.7 2.6
28 3.87 133 1.4 2.3 1.1 1.8 2.7

Swr for Different Feedline Impedances

f N R 95I Med .) 300 150 7S 50

1.8 0.2 82 I.S 4.8 2.4 1.2 1.2
3.S 0.4 70 1.4 4.3 2 .1 1.1 1.4
7 0.7 88 1.1 3.4 1.7 12 1.8
14 1.4 lOS 1.1 2.9 1.4 1.4 2.1
21 2.2 112 1.2 2.7 1.3 I.S 22
28 2.9 128 1.3 2.3 1.2 1.7 2.6

When an endfed design is a
half wavelength long, its gain
is about the same as a
centerfed design . The longer
the antenna (the more wave­
lengths on th e wire), the
gre ater the ga in . The
dire ction o f inc re ase d
radiation is off the ends of
the antenna, so at highe r fre­
quencies especially, it often
helps to lay out your endfed
wire with the help of a
compass so you'll get greatest
directivity in the direction
you're most inte rested 10

working.
So pract ice and theory

show that for getting ou t, an
antenna tuner or swr meter is
unnecessary. There may, of
course , be feedline and anton­
na length combi nations which
are beyond the capabilit ies of
a give n transmitter circuit,
and there is less likeli hood of
harmonic radiation with a
tuner.

Bu t I 've shown by
pe rson a l ex perience and
theory that slavish dedication
to often-repeated facts about
swr and anten na design can
knock you off the air. When
you need an antenna you just
know you don't have room
for, string up something
anyway. Feed it at the end
using the formu las to help
you choose a feedline, make
sure you're not causing RFI
somewhere, and if it 'll load,
you can work about anything
you can hear. w

See Fig. 1 for a rundown
of swr for the 250 ' anten na
previously descri bed with
different feedline confi g­
urations. If the formulas are
correct, one could operate
this antenna at about 1.5 :1
on all bands by feeding it
with a 11 0 Ohm li ne. The
median feed point resistance is
(70 + 150)/2. A match almost
as good can be obta ined by
using a more conventional 75
Ohm line. This line would
keep the theoretical swr at
2 :1 or less on all bands. If
you use coax, you probably
should add a 1:1 balun at the
antenna feed point .

Fig. 2 is a similar chart for
the 100 ' a n te n na I'm
presentl y using. Both of these
antenna lengths were chosen
because they represent the
maximum amount of wi re I
could get into the air. The
tabl e shows I'd probab ly be
better off wi th a 1:1 balun
and 75 Ohm feedllne, but the
4 :1 balun is what I had.

I ran th e figures for a 135'
antenna because that's a
le n gt h frequ ently recom­
mended for a long wire, and
it is about the length of an 80
meter d ipole. Man y hams
manage to get up the con­
ventional 80 meter antenna
but don 't th ink they have
room for an allband design .

Note, too, that you get
another plus as the frequency
is increased or the ante nna is
made lon ger : directivity.

rate of impedance change
dec re ases as frequ ency
increa ses, assuming the
antenna length stays the
same. I have found by
p ract ical experience that
when using an endfed wire of
sufficie nt length, its rad iation
resistance is a good enough
impedance fi gu re for ham
purposes.

If we sta rt with a half
wave antenna fed at a current
loop, at the end in this case,
the radiation resistance is
approximately 70 Ohms. If
the operating frequency IS

increased or the antenna is
made longe r, the resi stance
also increases. A one wave­
length antenna has a radia tion
resi stance of abou t 90 Ohms,
and a ten wavelength wire
wi ll show about 160 Ohm s.

Kn owi ng the radiation
resistance and the impedance
of the feedline, we can
compute the theoretical swr
of the system. This is done in
the accompany ing charts for
three dif ferent antennas
operate d on the various HF
ham bands. Obviously, if you
s ta rte d with a desired
o per a t ing frequency and
juggled the antenna length,
you could improve the swr at
your favor ite frequency. I
used the beginning frequency
ofthe bands for com­
putations for convenience,
si nce eve ryo ne has his
favorite band or set of Ire­
cuenctes.

longer model, but I still get
good load ing and a solid dip
on any frequency on all six
high frequency ham bands.
There 's still no outboard
tuner or swr bridge in the
circuit.

I keep dail y CW and phone
schedules with a fellow ham
in South Carolina, and we've
been plott ing si gnal strengths
on 80 and 40 meters since we
started the contacts about six
months ago. Bill K4WGP
reports that no not iceable
change in signal strength
occurred when I changed
from the 250' antenna to the
100' model.

Now for the theory part of
this discussion . If we can
agree with Raver [t'Exploding
the SWR Myth," 73, Dec.,
'76) that as long as you get a
good dip from your trans­
mitter. a tuner won 't change
th e amo unt of antenna
current flowing in the line (or
your sign al at the o ther end),
the n we can discuss theo­
retical swr and make happy
all those people who just
won't fire up their ri gs unless
the swr is less than 2:1 .

Swr is a facto r of antenn a
and feedline impedance .
Feedlinc impedance for ham
purposes is easy to deter mine
because we buy li nes with
pu b lished impedances for
specific purposes. Antenna
impedance is another matter .
Thi s figure depends on the
radiation resistance, height
above ground , prox imity to
nearby objects and conductor
size. For most HF ham
a nt e n nas, th e prac ti cal
impedance usually can be
considered to be the radiation
resistance. For a centerfed,
half wave antenna, that figu re
is between 60 and 70 Ohms ­
pe rha ps higher or lower
depending on influences
which take the antenna away
from the theoretical ideal.

Th e fi gure s beco me
somewhat more com plicated
when an all band design is
considered. As the operat ing
frequency is moved from
resonance, antenna reactance
begins infl uencing impedance.
The change is a cyclic one
and interestingl y enough the
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Charles Klawitter W9VZR
4621 N. Bartlett A ve.
Milwaukee WE53211

- - tips for hamfest specials

Your Receiver

Recycle

and stabili ty to work reason­
ably well on SS B. Something
like that could cost several
hundred dollars new and only
weigh a fraction of this boat
anchor.

Now that I have estab­
lished the fact that this
pro ject is worth the effort, let
me give you some tips for the
successful completion of this
labor of love and lunacy .

I would suggest that
before you begin any major
work on this project that you
check to see that the machine
wor ks. It does not have to be
in top notch order, but it is
helpfu l to estab lish this be­
fore you begin disassembly. A
schematic, or better yet a
manual, can be a real life­
saver. I was lucky to be able
to pu rchase one from Fair
Rad io Sales. Other sources
might be W3 LHD for military
sur p I us equipment, Sams
Photofact, or the manufac­
turer.

The power supply for my
BC-779-S was in terrible
condi tion and weighed more
than the receiver. It looked
like it had been dropped from
an airplane or run over by a
tank in World War II. I built a
new, much lighter supply,
that I could easily store und er
my operati ng table. I ad ded
some voltage regulation for
oscillator voltages an d screen
voltages. The screen voltage
made a large change in the
receiver gain for less than a
five percent change in t he
supply voltage. I went all t he
way and used a three wire

excellent receiver in its day,
the early and middle forties ­
shades of Glenn Miller !

It also is an eighteen tube
gem, the first of the Super­
Pros, with one of my favorite
charac teristics , the external
power supply. This is a great
way to keep heat and intense
magneti c fie lds out of the
receiver proper . It has a fine
qual ity sliding band switch
which proved per fectly trou­
blefree after all those years of
use. It t unes to t wen ty
MHz, has a good crystal filter,
and enough BFO injection

receiver by itself, especially
on a budget. The obvious
solution is purchasing an
older receiver and recondi­
tioni ng it bo th mec hanically
and electrically. If you are a
real receiver nut like myself,
you will also conslder a face
lift for thc old beauty. I
imagine the antique car bu ffs
would understand that qui rk
in my personality.

The reason I decided to
rebui ld the Ham marlund
BC-779-B is very simple.
Someone was kind enough to
give me one. It also was an

I guess I'm the kind of ham
that you would have to

call a receiver nut. For about
twenty-fi ve years I have had
the opportu nity to own most
of the commercial receivers
available to hams. Many of
these were outstanding, high
quality, instruments which
were a pleasure to own and
use, an d, of course, some
were very poor, almost usc­
less.

Unfortunately, today most
receiving instruments are only
a part of a transceiver. It is
difficult to buy a quality

Fig. 2. "Old Faithful" with the front panel removed, ready for
cleaning and repair.Fig. 1. The new power supply for the BC-779-B.

'.'- ~. I
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Fig. 3. Newly pointed front panel with handles, escutcheons
and name plate.

Fig. 4. The completed receiver.

Fig. 5. Cleaned chassis, new power supply and interconnecting
cables.

brush and a smaller brush for
all those tough corners. Some
of the plated parts such as
covers and chassis supports
can be polished with SOS
pads and then sprayed with a
clear plastic such as Krvlon's
Crystal Clear. If there are any
markings on the chassis , they
should be renewed. Remark
them now. If you put it off,
you will never do it. Fig. 5
shows the cleaned chassis and
new power supply.

After the refin ished pane l
was again installed, it was
time to complete the electri­
cal repair. The AVC problem
that I had mentioned ear lier
was due to a shorted ca pac­
itor in the screen circuit of
the AVe amplifier. The short
had opened a 2000 Ohms
screen supply resistor. I fel t it
would be a good idea to
replace all the thirty year old
capacitors at this time , espe­
cially those used for bypass­
ing and cou pling. This was

Because of the weight of
the receiver, and to add some
aesthetic quality, I added six
inch handles to the panel.
The handles also make it
possible to lay the receiver on
its face for servicing. The
escutcheons were sprayed flat
black and a cracked plastic
window was replaced with
new plastic . The old knobs
can be cleaned and small
scratches removed by using
rubbing compound and then
p as t e- wa xe d them. New
knobs, or knobs of more
appropriate size, for tuning or
bandspread may be added. I
used larger knobs for the
tu ning functions. It gives t he
same effect as increasing
bandspread. Fig. 4 indicates
the modern appearance of the
new paint and knobs on t he
thirty-fi ve year old beau ty.

Now is a good time to test
the tubes and clean the chas­
sis. I used clorethane for the
chassis, along wi th a toot h-

you may be able to bake the
panel in the oven at 2000

for a few hours. If the first
coat is not consisten t, add a
second coat. Be pat ient.
Allo w at least twenty-four
hours in between coats of
primer or finis h. If you are
li ke I am, you will have a
tendency to want to get the
paint ing done quickly to see
some results ' " resist the
temptation! You will hate
yourself in the morn ing if
you don't. Now apply a coat
of the finish color. Rub it out
after twenty-four hou rs. I use
an inex pensive auto ru bbing
compound. Use at least two
or th ree coats of finish . Th is
will give you more abili ty to
rub out imperfections. You
could use a spray paint co lor
which is availabl e at a paint
or hardware store, or you
could go custom by having a
color mixed at an auto paint
distributo r. Fig. 3 shows the
repainted fro nt panel, escut­
cheons, name plate, and
handles.

Congratulations! You now
own a beaut ifull y painted
metal panel ready for letter­
ing or decals. Easy no w.
This is your last chance to
really guff-up your work of
art. My panel was engraved,
so all I had to do was work
white tempera into the panel
and let it dry. For my fi nish­
ing tou ch, I paste-wa xed the
panel with Joh nson 's Paste
Wax and lovingly buffed it
unt il I was satisfied with the
results.

line cord to complete the
supply. Fig. 1 shows you ho w
the new supply looks.

When I had the receiver
worki ng (no AVe yet, that
would come later). I decided
to remove the front panel and
refi nish it. Be carefu l so that
you do not lose any parts.
Use a plast ic pan to keep
track of all the hardware and
other parts. If the dial mark­
ings are not etched into the
panel, ma ke a drawin g of the
panel and the location and
names of all the controls. Fig.
2 shows the receiver after the
front panel was removed. All
of the panels I have worked
with have been either steel or
aluminum. The method of
refurbishing that I wi ll ex­
plain has worked well with
both ty pes of panels. First
strip all the pain t from the
panel. Use a good quality
liquid stri pper. A pi nt should
be sufficient. Read the direc­
tions carefu lly and heed all
warnings. When the paint has
been removed, it is a good
idea to remove any groo ves or
burrs. Make the pane l as
smooth as possible. A primer
is very important to getting a
good fi nal finish. Buy a good
metal primer, close to the
finish color of the panel. I
have had good luck with auto
primer. Use several light coats
to preven t runs and bubbles.
It is helpful to bake the
primer. In winter, I put the
panel on a ledge of my
heating unit. If the cook in
your hom e is rat her liberal,
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Fig. 6. The "gi ft receiver" recycled and ready to operate. Fig. 7. The Me-531 crystal controlled oscillator modification
kit.

easily done because there is
amp le room un der the chas­
sis. I checked several resistors
and found them to be well
within tolerance, so I did not
replace any resisto rs in this
set. This was quite unusual, in
my experience, because I
have found that older pieces
of electronic gear suffer from
many resistors which have
changed value well beyond 20
percent. I also replaced an
AM -CW toggle swi tch with a
rotary switch so tha t the
front panel would be authen­
tic and nave the correct num­
ber of knobs and swi tches.
Fig. 6 shows the completed
rece ive r a nd p ow e r
supply prior to insta ll ation in
the station console. The last
modification that I made to
the receiver was the removal
of an earlier modification.
This was the MC-531 crystal
osci llator which made the
receiver capable of th ree
additi onal crys tal cont rolled
fre quencies like its newer
brother, the SP-600 JX. My

reason for doing this was the
poor way in which the oscil­
lator was t ied into the re­
ceiver. It extended the re­
ce iver oscillator c ircuits and
made them vulnerable to
mechanical vibration and
instability. The MC-531 plate
and knobs were left on the
fron t panel of the receiver to
cover up the holes. Fig. 7 will
give you an idea of what thi s
unit looks li ke.

Befo re fi nal alignment I
decided to let the receiver run
for long periods of time over
a two week time span. This
usually will cause weak com­
ponen ts to fail and save a lot
of trouble later on. During
this time I got used to the
controls and the o perating
characteristics of the old
Super- Pro. The more I oper­
ated it, the more I enjoyed it.
The removal of the MC-531
oscillator cu red any doubts I
had abou t the oscillator being
stable enough to use on
twenty mete r SSB and the
crystal selectivi ty impressed

me when usin g it for CWo
Believe it or not, t here is a
phone input which gives
reasonab le qua lity audio out
of a pair of 6 F6s. What more
could a person ask for in the
well-equipped ham shack?

Now let's get to the align­
ment. I borrowed the best
signal generator I could find,
another big, heavy surplus
tube-typ e device, ca lled the
AN-T RM/1. I allowed both
the generator and the receiver
to warm up for several hours,
along wit h the basement ham
shack. I have never known
such a cold winter! As with
most quality receivers I have
aligned, this one was a breeze.
The man ual was speci fic and
complete. The i-fs were tuned
with air pedders, real class!
The rf alignment went just as
smoothly as the i-f and I was
able to get a nice even re­
sponse across each band from
one end to the ot her. I ca li­
brated the 5 meter according
to the manual, 50 microvolts

gives an 59 read ing at 3.5
MH z. For a change, I have
some idea what the S-meter
reading really means. The
alignment took an evening,
which was an enjoyable way
for me to spend that period
of ti me. It was the culmi­
nation of a cou ple months of
part time labor which had a
happy ending. For me, there
was a great deal of pride in
recycl ing an old piece of elec­
tronic gear into a useful and
pleasant surprise which
should keep going for many
more years.

So far there has only been
one unusual qu irk in the
ope rat ion of "Old Faithful."
Occasionall y when I am
listening to shortwave broad­
casts late at night, I will hear
strange sounds like the music
of Glenn Miller and Benny
Goodman floating ethereally
through the speaker when I
tune to a place ncar 20 MHz
around the o ld haun ts of
WWV. •
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Your valued, tax-deductible contribu­
tion can be as small as one of the 5000 +
solar cells needed. A handsome certificate
will acknowledge the numbered cells you
sponsor for $10 each. Larger components of
the satellites may also be sponsored with con­
tribution acknowledgements ranging to a
plaque carrying your name aboard the satel­
lites. Call or write us for the opportunities
available.

Your membership in AMSAT is impor­
tant to the satellite program, and will give
AMSATa stronger voice in regulatory matters
concerned with satellites. At $10 per year or
$100 for life, you will be making a most signifi­
cant contribution to the satellite program and
the future of amateur radio. You will also
receive the quarterly AMSAT newsletter.

Clip the AMSAT PHASE 11/ coupon
below and send your support today, or call
202-488-8649 and charge your contribution
to your BankAmericard (VISA) or Master
Charge card.

r 6;..,- ~SAT ;;;'ASE;;; - - - -
I aIi_ Radio Amateur Satellite Corporat ion
.~ Box 27G. Washmgton D.C. 20044

I .... 202-48B-a649

I YES. I want to support AMSAT PHASE III OSCAR
satelli tes. Enclosed is:

I 0 $ insponsorshipof solarcells(@ nOeach)
0$10 Annual membersh,p t:riiOo Life membership

I 0 Send infor mation on sponsoring larger satellite com-
ponents,

I
I Nama

I Street
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An e xciting new era in amateur radio
is about to begin .. . the era of AMSAT PHASE
11/ OSCAR satellites.

Many of you are familiar with the bene­
tits 01 the AMSAT OSCAR satellites, notably
OSCAR 6 and 7. These satellites, with a com­
bined total of over 8 years in orbit. have
provided communications between amateurs
throughout the world. They have also pro­
vided a capability for an educational program
in space sciences and many interesting
experiments.

AMSAT, with members and contrib­
uting groups worldwide, and headquarters in
Washington, D.C, has been responsible for
our curren t satellite program. Many people
feel that perhaps the greatest value of the
amateur satellite program is the dramatic
demonstration o f amateur resourcefulness
and technical capability to radio spectrum
policy makers around the world.

The value o f this aspect o f amateur radio
as we prepare for the 1979 World Adminis­
trative Radio Conference (WARC) is enormous.

The AMSAT PHASE III satellite pro­
gram promises a continuing demons tra tion
that amateur radio is at the forefront of
modern technology. PHASE III satelli tes will
routinely provide reliable communications
over paths of up to 11,000 miles (17, 600 km)
for 17 hours each day. You can think of them
as a resource equivalent to a new band.

The cost of these PHASE III satellites
is a projected $250,000. Commercial satel­
lites of similar performance would cost nearly
SI0,OOO,OOO.

Your help is needed to put these
PHA.t:;F 111 OSCAR satellites in orbit.
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out of a ha t in midair and
sho w some results. Later 1'11
explain just why I chose the
figures I d id . This way we can
show t he results first and
figure out the whys and
whereofs later on. I guarantee
it will be a lot easier that
way. Last ly 111 add a few
general comments when I
compare a double bazooka to
other antennas designed for
broadband usage.

- - give your signal a blast

A Double Bazooka

William Vissers K4KI
1245 S. Orlando A ve.
COCOoJ Be.1ch F L 32931

A n interesting fou rteen
pa ge mathem a ti cal

analysis o f why t he coaxi al
dipole antenna doesn't work
for the ave rage amateur
appeared in the August 19 76
issue of Ham Radio. I did a
double take when I first read
it. About a year ago, after
having been off the a ir since
1935, I decided to get back
on. My bright and new Yaesu
FT·l01-B worked fine, but a
simple broadban d an ten na
was needed for the 80 meter
band. It seemed that a double
bazooka, or coaxial d ipole as
it's also called, would be just
t he thing.

Before I built one, I d id a
bit of t hinking as to just wh at
made a do uble bazooka work.
I realized that a very simple
change would ma ke it work a
lot better than any of t he
ones previously desc r ibed in
t he literature I had read.
After reading the refere nced
article, I decided to repeat
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m y previous expe rimental
work and also delve a bit
deeper into why my double
bazooka worked so well when
t he theore tical analysis
pro ved t he coa xia l d ipo le
would n't work .

Being an old-time ham,
ex-W3RN (1 928). possessed
of mo re lo w cu nning than
hig h math, I wan t to say that
I won 't write a lo ng mathe­
matical treat ise as to why my
ante nna works as well as it
does. The ma thematics of the
referenced article are abso­
lutely correct. so anyone
reading the referenced article
can go to it and repeat any or
all of the math he likes.

Instead of analyzing a
theoretical t hin wire dipole in
free space, we 11 analyze a
d ipole ante nna tha t more
close ly re p rese nts t he
cha racteristics of one built by
the average amateur. Then
we'll add t he coaxial stub
sections and sec wh at

Fig. 1. Bosic dipole antenna.

happens. At the same time
we'll observe the improve­
ment in lo wering S\VT by using
my ne w parallel connection
techn iq ue as o pposed to t he
se r ies method previously
used .

Thi s a nalys is will be
theoretically calcu lated an d
t he resulting curves shown .
The curves wi ll show t he
an tenna witho ut any stubs
connecte d, t hen with t he
series method , the n with the
parallel method just de­
veloped. And, finally, I'll
show the same kind of curves
as ac tually measured at my
coax line feeding the antenna
from the transmitter. This
will allow each amateur to
make his own decision as to
whet her a coaxial dipole has
any reason for being.

But one of the most
com pelling reasons for not
goi ng t hrough pages of math
is quit e practical. Most aver­
age hams like m yself arc mo re
interested in seeing actual
results. Besides, anyone ca n
chec k the math for himself
fro m t he referenced article.
And now. as an exa m ple, I'll
pull some figures and values

Some Basic Theory

F irst , to refresh o ur
memories an d see exac tly
what we are goi ng to explain,
let's think about a sim ple
dipole antenna as shown in
Fig. 1. It is a wire an elec­
t rica l ha lf wavelength long
wit h an insulator in t he
center where our fcedline will
attach at points A and B. And
we know that for practical
purposes our antenna at
resonance can be represented
by the simple series
circuit of Fig. 2. Ra is the
antenna resistance. Xl is the
inductive reactance, and Xc is
the capacithlve reactance in
Ohms. Also at resonance, Xl
is eq ual to Xc numerically,
but of opposite sign. And so
at resonance our impedance is
simply Ra. The Q of the
ante nna is Xl/Ra. Zc is t he
impeda nce of t he feed line we
will use, and for our purposes
it will be 50 Ohms, as tha t 's
what is gene rally ava ilable
and used by the average
ama teur. And also at reso­
nance, the swr is ZJRa when
Zc is larger than Ra, and the
swr is Ra/le when Zc is
smaller than Ra. And if we
were really lucky and had an
antenna with a resonant
resistance of 50 Ohms, our
S\VT would be simply Ra/Rc
or SO/50 or 1: 1, and you
can't improve on that.

The re is not only one fly
in the ointment, but at least
t hree big ones and a few
smaller o nes buzzing aroun d,
as I'm sure yo u have alrea dy
guessed. First, our antenna
resistance is not always 50
Ohms. It can be either higher
or lower. Second, and more
importantly, is what happens
when we tunc our transmitter



Fig. 2. Basic dipole antenna resonant at 3. 75 MHz. Q = 10, SM"

= 1.25.. 1.
Fig. 3. Basic antenna dipole equivalent circuit at 3.5 MHz . SM"
~ 3.27."1.

an te nna ins ula tor would be
q uite a job. Secon d, it woul d
be hard to build suc h a
system using prac tical co m­
pone n ts and st ill o btai n a
h igh Q. Sin ce we wan t the Q
of the parallel ci rcuit to be as
h igh as possib le for best
resu lts, t h is means we wan t
the losses to be as lo w as
possible.

F o r t una te ly , a sho rted
qu arter w avel e ng t h of
coax ial cabl e will act like a
high Q paralle l tuned ci rcui t.
At t he sa me time, the q uarter
wave sec t ions will also act
like a portio n of t he an tenna
radiating system. As a matter
o f passing interest, as it docs
ha ve so me bearing on o ur
furt he r discussion, we coul d
in t his exa mple replace o ur
parallel tuned circuit with a
quarter wave piece of coaxial
ca ble cu t for 3.75 MHL.
However , th is piece of cable
woul d have to have a char­
acteris t ic impe dance of nine
Ohms. T o my knowledge,
there is no suc h kind of
coa xia l cab le of t his lo w
impedance o n the mark et
av a ila ble t o the average
a mateur.

We kn ow th at o ur antenna
will ha ve two quarter wave­
leng th st ubs, one o n eac h side
of the ce n ter insulator. If we
p lan to usc 50 Ohm coaxial
cable, we ca n read il y see that
if we were to pa rallel the two
stubs, we waul d get down to
2 5 Ohms. Ho wever, the
d a u b te ba zooka an tennas
used up t o this t ime have a ll
s ho wed th e tw o stubs
connected a series, which
gives a c harac teris tic
impedance of 100 Ohms. And
we kno w that 25 Ohms is a
lo t closer to 9 Ohms tha n t he
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to some freq ucncy away fro m
resona nce. Th en t he re is the
th ird fl y of basic anten na Q,
wh ich will have a n impo rtan t
effect o n how we ll our
double b a zoo ka an tenna
works.

But let's first stick with
o ur basics a b it lon ger and see
what happens, for exa mple,
when o ur an ten na has a Q of
, 0 a nd a re so nan t resistance
of 40 Ohms. We 'll assum e,
a nd fo r pract ical purposes we
won 't be too far o ff, that our
basic an tenna di po le resis­
tance will stay a t 40 Ohms
over the e ntire 80 meter
band. Let 's also assume o ur
resonant frequenc y is in t he
m iddl e of t he band at 3 .75
MHz. Our X, will numer­
icall y be equ al to Xc and wil l
be equal to Xl = (Q) ( Ral =
(10)(401 = 400 Ohms. And
our swr a t resona nce will be
z.- /R. = 50/40 = 1.25, 1 at
3.75 MHz.

Now let 's loo k a nd sec
what the antenna looks li ke
at 3.5 MHz. Our inducti ve
reactan ce will d ecrease to
(400)(3.5 MH, I/(3.75 MH, I
= 373.3 3 Ohms. Our ca­
pacitive reactance will in­
crease to ( 4 0 0 )( 3 .7 5
MH, I/3.5 MH, ) = 428.57
Ohms. The difference will be
428 .57 m inus 37}.33 wh ich
is eq ual t o 55.24 Ohms. So at
3.5 MHz o ur a n te nna no
longer looks like a pure
res istance of 40 Ohms, but
looks like a 40 Ohm resis­
tance in series with a ca­
paci tive reac tan ce o f 55 .24
Ohms, as shown in Fig. 3.
And the calculations for the
swr of o ur antenna at 3.5
MHz with the 50 Ohm coax
feeder tied on turns o ut to be
3. 27:1. As I ment ioned

earl ier, the basic m athem at ics
of the referenced article go
into the detail s o f how to
ca lc ulate swr, a nd, a s we
d idn' t want to ma ke this
a r t icle too mathematical ,
we' ll let it go at tha t. How­
ever, I' ll do some more math
cal culations mysel f and just
show the curves. It will save
us all a lo t o f time and effort.

We ll no w that we've see n
that o ur basic d ipole has an
swr of 3.27 :1 at 3 .5 MHz, we
won de r if there is any way
t ha t we can reduce th e s wr to
a lo wer value. He re is where
t he double bazooka comes in .

But be fore goi ng d irec tl y
to the antenna, le t 's see jus t
what we are act ually goi ng to
do . If we look a t the c ha r­
acteristics of a paralle l res­
o nan t ci rcu it and compare it
to the series circ uit of o ur
basic d ipo le , we wi II fi nd some
interest ing t h ings. Let us just
a rbitra ri ly take a condenser
o f 3600 p F a nd an ind uc­
tance of .5 uH a nd connect
the m as a parallel ci rcuit. It
just happens tha t thi s ci rc ui t
wi ll re sonate at 3 .75 MHl. If
we assume a perfect coil and
co n d e nse r, th e parallel
impedance a t reso nance will
be infinity . So if we were to
place this parallel resonant
ci rcui t across the ins ula tor o f
o ur basic dipol e, nothing
would happen a t a fre qu ency
of 3.75 MHz.

But what happen s to o ur
parall el ci rc ui t by itself if we
t une the tran smitter to 3.5
MHz? With a bi t of basic
circui t t he ory, we find the
parallel tuned ci rcuit will be
equi va len t t o an ind uc t ive
reactance of 85.3 Oh ms. A nd
we already know that o ur
antenna by itself at 3.5 MHz
sho wed a ca paci tive reactance
of 55.24 Ohms in addi tion to
its resist ance value of 40

Ohms. Th is tells us that when
we loo k a t Figs. 4 and 5 , that
t he induc tive reactance o f the
tun ed parallel ci rc u it a t 3.5
MHz could be used in so me
manner to can cel all o r part
o f the capac it ive reac tance of
t he a ntenna at this freq uency.

Ano ther in teresting thing
is t hat the equivalent an tenna
resistance will no longer loo k
like 40 Ohms bu t will be a t
some highe r va lue. F ig. 5
shows the total eq u ivale n t
circ uit impeda nce o f t he
combined sy st em . Th e
equiva len t resistance is now
116 Ohm s a nd the capa ci t ive
reactan ce ha s d ropped to the
e x tremely low figure o f 2
Ohms. So we have seen that
by picking the right kind of
parallel tuned circuit, we can
p ra c t ic a l ly elimin ate t he
reactive compone nt at t he
band edge of 3.5 MHz.

A sim ila r action wou ld
ta ke place if we left t hings as
they were a nd t uned the
transmitter t o 4 MHz. And
now if we were to calculate
the swr of the com bined
circu it at 3 .5 MHz, sho wn in
Fig. 5, we would find tha t the
swr has bee n reduced to a
value of 2.33:1 . And , as o ur
or i g in al s wr without
compensat ion was 3 .27 :1, we
see that t he re is a way to
red uce swr in an ante nna.

It migh t be reasonably
asked a t this po in t, if we can
theoret ical ly redu ce the swr
of an antenna syste m with a
simple parallel re son an t c ir­
cuit, why go to the do uble
baz ooka syste m ? There are
two basic reasons. F irst , we
no ti ce t ha t t he value of
capaci ty req ui re d is very high
a nd that the inductance is
o nly .5 u H. To properly tune
a nd b uil d such a ne twork
t uned exact ly to 3 .75 MHz
a nd insta ll it acro ss yo ur
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Fig. 4. Parallel tuned circuit.
Fig. 5. Basic dipole antenna with parallel tuned circuit
connected in at 3.5 MHz.
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prev ious ly used series
co nnection of 100 Ohms. The
stub improvement ratio is a
factor of four to one, which
is nothi ng to be sneezed at in
any antenna system . So if
anyone already has a series
double bazooka antenna up,
all he has to do is to change
over to the new parallel
configuration and notice t he
marked reduction in swr , Th e
series and parallel stub con­
figurations are shown in Figs.
6 and 7.

The original coaxial stub
antenna was designed by the
staff of MIT for radar usc.
Their design shows a series
stub syste m. Actually whcn
you start from an original
design and are not limited
li ke we are to the use of 50
Ohm coaxial cable for feed­
line and stubs, t he anten na
system co uld be optimized
using either a series or a
parallel st ub system . Nat­
urally the feedli ne and stub
impe dances would be differ ­
ent for the two different
types of antennas.

The series stub system was
apparently used for a very
good and si mple practical
reason. In the series stub
system, there is an electrical
neu tral point where the
center conductors of thc
coaxial stubs join, while the
parallel stub system does not
have such an elect rical
neutral. And the electrically
neutral point of the series
system WdS used as a
mechanical support point. In
this way the radar antenna
could be easily mechanical ly
physically supported without
an expensive electrical in­
sulating system being re­
quired. One would have been
needed if the parallel stub
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method had been used.
Appare ntly, whoever first

adopte d the concept of a
double stub anten na for
amateur use just went ahead
using t he series stub
connection without realizing
that a parallel stub system is
quite superior when using 50
Ohm coaxial line . But that's
why I can't help but feel that
basic concepts arc sometimes
better than high mathematics
where you can easily lose
sight of the basic objective
which, to me, is to bui ld an
antenna with the lowest
possible swr . And that's what
this article is really al l about.

Antenna Character ist ics

Although we ment ioned
t hat the referenced theoret­
ical mathematical analysis of
a thin wire in free space was
correct, t here are a few thi ngs
that should be further con­
sidered. There is no d is­
agreement that the free space
thin wire coaxial dipole will
not work well in the series
configuration using a 50 Ohm
feedline and 50 Ohm stubs.
But, and this is a very big but,
the average anten na put up
by I he average amateur
differs markedly from an
antenna in free space . An
analysis of a coaxial dipole
using thin wire implies that
there is suc h a thing as thin
wire coaxial cable to be used
for the stubs . There is no
such thing. The very fact that
coaxial cable has a fin ite
thickness would lower the Q
of the free space thin wire
antenna . And we will find
that the lower the Q, the
better the stub sections will
work.

But more impo rtant than
the previous technical point is

t hat the resonant resistance
of an average amateur an­
tenna is considerably lower
than that of an antenna in
free space. For a horizon tal
antenna to have a resistance
of 73 Ohms, which is the
same as free space resistance,
the antenna height has to be
at least a quarter wavelength
h igh. And this, for ou r reso­
nan t frequency of 3.75 MHz,
turns out to be 65.5 feet
high . And in all ho nesty, how
many average amateurs can
boast of a pair of poles that
high supporting a horizontal
antenna 125 feet long? There
are none in my acquaintance.
Usually our average amateur
is lucky if he can get up an
inverted V wi th the center
pole about 35 to 40 feet
above the ground, with the
ends sloping downward.
An re n na resistance drops
rapi dly as the antenna height
is dec reased. Also, when an
antenna is formed into a V,
the resonant resistance de­
creases. Combining these
factors and actual an tenna
resistance measurements, I
have found that a good
conservative value of antenna
resistance will work out to be
about 40 Ohms. And that ,
oddly enough, is the value we
have used in our basic dipole
calculations. Th is val ue is
op posed to the theoretical
free space value of 73 Ohms.
And that is a big difference.

The other important
factor is actual antenna Q. An
antenna in free space does
not have any losses except its
radiation 10 free space, if we
want to term it as such. Thus
for a theoret ical thin wire, its
Q is high. Ho wever, for an
antenna nearer the ground,
there are a number of
addit ional but unavoidable

lo sses . These losses are
ground losses, losses due to
local buildings and bushes,
and actual losses in the
antenna system itself. My
ow n measurements on
amateur antenna systems
have confirmed that such
combined losses will have a
mar ked effect on reduci ng
the basic antenna Q. And
after muc h thought, a Q val ue
of 10 was chosen. And, as we
mentione d earlier , a low Q of
our basic antenna system will
make the stubs relatively
more effective. This fact has
been known for some time in
the construction of coaxial
dipole a nte n nas . Some
amateu rs even make the end
sections of their coaxial
dipoles out of open wire
transmission line to reduce
the Q. A very good example
of this is shown in the 1975
ARRL Amateur Handbook in
the description of a broad­
band dipole popularized by
W8TV. He used open wire
line for his end sections, and
reporte d measured values of
swr of 1.7:1 at 3.5 MHz and
1.9: 1 at 4.0 MHz. But every
amateur will have to make his
own tr adc-offs in determ ining
just how he wants to build his
own antenna. In my case, I
didn't use any open wire line
for the end sections, but just
extended the coaxia l cable.
And my own measured swr
was a bit higher than ob­
tained by W8TV.

Th eoretical a nd Actual
Measured Swr Curves

In the final analysis of any
theoretical calculation, the
best proof is correlating
experimental data . The curves
of Fig. 8 are the theoretical
calculations of swr based
upon an antenna that we had
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Fig. 8. Theoretical calculations for dipole antenna. RA = 40
Ohms, Q = 10, resonant frequency at 3. 75 MHz.
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compe nsa te for end effects
and the presence of near by
o bjects. In my o wn case , I
noti ce measurable changes in
both antenna resonant fre­
quency and swr when I even
trim the hedge near the ends
of my inverted V coaxial
dipole . The ends are about
twelve feet above t he ground.

And, as previou sl y men­
tion ed , if you use some thing
like an open wire line for
your end sect ions, yo u will
probably further reduce you r
overall Q an d your band edge
swr va lues . Th e swr you get is
a fun ction of severa l vari­
ables, an d yo u' ll find th at
ex perime nta tio n is both fun
and tru ly instr uct ive, as it has
bee n in my o wn case. -
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If it is desired to make
experimental measuremen ts
to see what the swr of your
antenna is without the stubs
connected , it can easi ly be
done as fo llo ws. Just connect
the cente r conductor of eac h
coaxia l st ub to its o wn shie ld.
Leave the feeder connec t io ns
as they were .

In Figs. 6 and 7 I've shown
the feeder line of co ax cable
con nected directl y to the
antenna without t he use of a
bal un. My own antenna seems
to work fine wit hout a bulun ,
a lthough a balu n may make
your ante nna more clcc­
t rically balanced.

It may be necessar y to
trim and adj ust the o vera ll
length of the antenna to

Ant enna Length Calculatio ns

The fo ll o wing info rmat ion
is used in calcu lating the
lengths of the stubs and also
the overall length of the
a n t e n na. Calculat io ns a re
sho wn for an antenna t hat is
resona nt at 3 .75 MHz. All
dime nsions are in feet.

just t he mechanical con­
struction wo uld be a bit
for mi da ble. He also men tions
the work done by Dwight
Borton W9VMQ titled, "80
Meter Bow T ie Antenna,"
Ham Radio, May, 1975_ This
is an extremely interest ing
art icle to read. However,
from the curves sho wn by
W9VMQ, the double bazooka
antenna sbo ws a lower swr
than a bow t ie antenna made
of regula r copper wire. It is
only when the bow t ie
antenna was cons t ructed o ut
of galvanize d wire , rather
than regular copper wire, that
the swr of the bow t ie was
lower than that of the coaxial
d ipole. Unfortunate ly, this
fact was not brought out by
the write r of the fir st refe r'
ence d article. It should be
quite a pparent that the swr of
any antenna system can be
lowered by using wire with a
higher e lectrical resistance
than regular copper wire . But
wh y intenti ona lly introduce
losses tha t are not necessary ?
That's a trade-o ff that eve ry
amate ur will have to decide
for himself. My final advice is
to "keep yo ur bazookas up
and your swr down!"

assumed approached the char­
acterist ics of that put u p by
the average amateur. Cu rve A
is the antenna without any
stubs connected. Curve B is
the same antenna with the
quarter wave 50 Ohm stubs
connected in series. And
lastly, curve C shows what
happens when the st ubs are
connected in parallel. It is
very obvious that the parallel
stu b sys te m is quite superior
to that of the series con­
nected system. And, as we
h ad p r evio usly indicate d,
these calculations did not
take int o account feedlinc
losses.

Fig. 9 is the proo f of t he
pudd in g . T h e c urve
nomenclature is the same as
Fig. 8. These measurements
were made d irect ly a t the
transmitter usi ng two four
inch Swan WM·1500 watt­
meters capa ble of reading
forward and reve rse power.
The meter accuracy is 10
percen t at fu ll scale. Swr
calculatio ns were made fro m
th e forward and reverse
p ower measured . It was
interesting to note that the
ac tual measu red data sho wed
a better swr improvement
than what the theoret ical
calculation s had predicted.
But the measured dat a clea r ly
shows that a broadband
coaxial dipole is an actual
rea lity and no t a math­
ematical imposs ibili ty. My
own advice is, "Try one,
y ou' ll like it. "

Stub length ..
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Fig. 9. Actual measured values of swr for inverted V coax ial
dipole.124.8 fH'!:.•

Frequency in MHl

".
3.75

C246ll Veiocit y factor of coaxial cable)
Frequency in MHz

(246)1.661 .. 43.3 feet
3.75

And, assu ming we use
RG-58 /A, we look up in the
ante nna handboo k and f ind it
has a veloci ty factor of .66.

•

T he antenna overall length
is calculated usi ng t he equa­
tion:

Length ..

Final Observations

The f inal question th at
should be thou ght of is, a re
th e re any better simple
broadband an ten nas for 80
mete rs than the coaxial
d ip o le ? In my personal
kno wledge, I don 't know of
any. T he writer of the refer­
enced article me ntions such
things as a multiwire fan
sha ped bow tie dipole in­
vented by P.5. Carter of RCA
an d used since 1937 to obtain
the bandwid th necessary for
te levision . T his is correct , b ut
when we magnify such an
ante nna to the pro portio ns
needed for an 80 mete r
an tenna, I would suspect that
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Dirt Cheap

D irect ional Array

for the DX hound

other hand, this method is
easv and practicable fo r those
throughout the South. Bam­
boo is a grass and therefo re
sprouts quickly. If need be,
you can even grow it in a wet
place near your home. I
don't, however, suggest this
method for the supporting
structu re unless you have
great patience . The bamboo is
simply given two coats of
goo d ename l paint, and
they're ready to go.

Instructions in the WAC
quad kit arc extremely simple
to fo llow, almost like
Hea th kit. Depend ing on what
you want, though, one may
decide to up the cost and buy
a quad or beam or even down
the cost by building one. I
obviously preferred the com­
promise route and am thor­
ough ly pleased.

Tuning comes next. I
found that the easiest way of
tuning thc gamma matches on
my quad was to mount it on
a regular TV type bracket at a
height of 10-12 feet up the
side of the utility pole. This
allows the stubs to be reached
from ground level. (You ten
meter buffs will probably
have to use a ladder, but the
effort is still a lot less than
hangi ng off the side of the
tower.) Remember that the
resonant frequency of the
antenna will rise three to five
kHz fo r every foot the
radiator is erected above
ground, so tune your center
frequency accordingly.

One feedli ne is all that is
necessary if one uses the
gamma match system. A
tolerable swr can be obtained
with direct feed, but cropping
the wires is introduced. (This
is more difficult than it
seems, since there is quite a
bit of tension introduced by
the spreaders on the wires.)
With either method, a
suitable swr can be tuned in
using a bridge in line at the
input of the antenna.
Another advantage of the
quad , by the way, is that it is
very broad banded and when
tuned correctly, an swr of less
than 1.9:1 can be expected
plus o r minus 250 kHz from a
center frequency.

parents now consider the pole
an eyesore, my neighbors
consider it an attraction, I
consider it a status symbol ,
and my fellow hams consider
me an idiot.

As fo r the antenna ...
beams are way too expensive,
an d a vertical wou ld be down ­
right stupi d; I t herefore
decided on a quad. I managed
to find a rea lly good deal on a
two element boomless ­
Will iam's Antenna Company*
sells a complete ttl-band quad
kit with everything (bracket,
cop perweld, insulators,
gamma matches, clamps, etc.)
except the bamboo spreaders
fo r $25. It 's a darn good deal.

The bamboo can be ob­
ta ined by two methods. One
is by going down to your
frien dly carpet dealer and
pic king up any su rplus he has
lying around, or one can go a
la naturale as I did. I drove
through a neighboring town
last fa ll and fou nd a whole
patch fu ll of strong, 15-20
foot high bamboo stalks. I
knocked on the fellow's door,
and within twen ty minutes I
had 15 nice straight, immacu­
late poles. T he city slicker or
northerner might find this
method of obtai ning bamboo
spreaders difficu lt; on the

"404 Sanders Rd., S.W., Hunts­
ville, Alabama 35802 .

•serious

st ruction article is no
different from the rest, 50 1
might add here that you
should adjust this liberal
figure to about 1.3·1.5 times
the abovement ioned price if
you are a conservative.)

The supporting structure
(a complicated name for a
utility pole) is of pri mary
importance. 1 managed to
give the guy down at the local
electric company a combina­
tion sob story and snow job
resulting in a 42 foot pole
(used, of course) at 25¢ per
foot. Yep, that's $10.50 for a
self-supporting tower. Great,
huh? Wi th a little bit of luck,
one should be able to swindle
a used jobby from a local
uti lity company fo r less than
twice that price.

I then simply gave a con­
struction contractor a call
and had the pole installed in
my backyard for $35. This
was also a fervid attempt to
get my money's worth. Most
anyone should be able to do
the same for only a few bucks
more. (Optimistic, aren' t I?)
The gigantic tarred dowel was
sunk into the ground about
six feet; however, considering
that my father didn' t feel like
having a sun light in his roof
on windy days, I made sure
the pole would not decide to
fall. The foreman assured me
it would not ... Whew! My

- -

Daniel P. Shaver WA4BKQ
7523 Todd PI.
Manassas VA 22110

I n my endeavors to achieve
a halfway decent and

readable signal for some rare
OX station to pick m~ out of
a pileup of California kilo­
watts and TH6s, I contem­
plated running up a $1000
bill and installing an antenna
system that would give me
armchair QSOs with FB8s.
Other things made my early
ham life as a two-bit DXer
difficult and embarrassing: I
am a high school student, and
I have little spare cash. When
I first joined PYRe, I was
using a DX-60B and a vertical
antenna ("What's your setup,
Dan? ..." "Well, uh ...").
Finally, most hams would
probably consider my ideas
discrete at best . I thought I
had a GOOD idea, though.

Well, all you other 16 year
old hams who are cheap, lazy
(but zealous), and with Extra
class licenses but Novice
minds, here's an antenna
system that should cost you
about one-tenth of the
abovementioned price
that's including a 40 ft. self­
supporting structure,
antenna, and all the other
junk you're going to need on
the way. (Of course, this con-
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be bu ilt and erected for less
than or arou nd $100. Let 's
recap what has bee n spent ...

Not bad for a t ruly complete
20-1 5-1 0 meter, 7 dB, rotat­
ab le an tenna system, eh? If
the price bac kfi res, you can
use t his article at least fo r
some ideas.

Performance

Even when the quad was
o n the groun d for t uning, it
ex hib ited exceptional gai n. I
made many first shot QSOs
w i th several Soviet and
European hams with mostly
58·59 plus signal rep orts. My
rig is a barefoo t HW-101, so
I'm not using any thing ex­
travagant. The whol e system
really amazes me , and I'm
sure it will amaze those who
decide to t ry it.

WOOOEN "ET~ C
eccc« STRAP

Fig. 1.

So there you have it,
cheap, conniving, fe rvid hams,
of all ages. You won 't be an
armchair DXer right away,
but give yourself some time
(and the antenna a chance ).
Even dirt cheap directivity
makes all the difference in
the world. Good luck (you 'll
need it), and I'd be interested
in hearing how your antenna
party goes.

Special than ks go to
WB4 DHW who helped mate­
rialize the initial part of the
project, to WB4TBO and
W4WR J for their technical
assistance, and to my fam ily
for putting up with me. -

$10.50
35.00
25.00
, 5.00
,1.00
2.75

$99.25

Utili ty Po le
Install at ion
Quad
Rotator (used)
Coax and Cab les
Moun ting Bracket

TOTAL

safety be lt !
At last, t he antenna is

e rected. A TV chimney
mo unt was used in this case
along with small wooden
blocks (Fig. l). A pipe or
short mast is bo lted to the
mount so that 12-18 inches
protrude fro m the top o f the
pole . . . and the rotor's con­
nected to the pipe, and the
an tenna's connected to the
rotor.

All that 's neede d now is to
run your coaxial lines and
rotor cable to your shack. By
the way, an el cheapo used
TV ty pe rotator will suffice
fo r th e q uad. I must
emphasize again that the
weight of the antenna is
extremely small. (j ust don't
put a 20 foot mast on the
antenna .. . keep the length
of the mast between the quad
brac ket an d the ro tator as
short as possible.]

Of course, there are many
variations to this antenna
sche me (e.g., a beam instead
of a quad ), but if the pre­
ceding info rmat ion is close ly
fo llowed, th e whole thing can

Finally, the har d part
comes . . . getti ng that 2500
cubic foo t thing on top of
that pole. Well, there's some
good news and so me bad
news. First th e good: The
quad, especially if made ou t
of bamboo, is a lot lighter
than you might ex pect. The
utility pole approach provides
a strong and steadfast struc­
ture that wi ll support the
heaviest of hams. With a man
on t he gro und and a man near
the top, the antenna can be
hoisted to its apogee wit h a
simple pulley or gin pole
arrangement. Now for the
bad news: Climbing a wooden
pole is more easily said than
do ne. By all means, watch
you r step if you decide to use
hooks. I, for o ne, though,
prefer having the steel spike
type steps o n the tower. They
make climbing easier and
more sure. Do n' t make the
mistake I did : Have th ose
steps bolted in before the
pole goes up ; putting them in
after is not impossible, but is
considerably more difficu lt.
Either way, always use a

R. P . Haviland W4MB
2100 S. Nova Rd., Box 45
Daytona Beach FL 32019

Instant

PS Regulation

- - a quickie

N eed an addit iona l regu­
lat ed supply in a hurry,

perhaps to fini sh up some
p roject wh ich requires a
special voltage, or perhaps t he
regular supply is just over­
load ed ? If you have a source
of de voltage higher than t he
voltage yo u need, you can
make the regulator by ad ding
onl y two co mpo nents, a tran­
sistor and a battery . The
circui t is shown in Fig. 1 for
bot h positi ve and negati ve
output supp lies . As you see,
the battery supplies base cur­
rent to the pass t ransistor,
which acts as a variable drop­
ping resistor. The battery
drain is equa l to the current
supplied divided by the tran­
s isto r gain . The output
voltage is eq ua l to the battery
vo ltage minus the base­
emitter dro p.

If closer control of the
output voltage is needed, it
can be o btained by addi ng
series diodes as shown in Fig.
2. Also, if better regu lat ion is
needed, it can be obtained by
using a pair of trans istors in
the Darlington connection, as
sho wn in Fig. 3. T his co n­
nection is also worthwhi le if
the supply is to be operated
for any length of ti me, si nce
the battery drain becomes
very sma ll.

Su ita ble sources for the
unregu lated voltage are a
battery charger, a car battery,
or an o ld filame nt or bell
transformer wi th a series rec­
ti fier. In many cases, the
c ha rge r o r t ran sformer­
rect ifier does not even need a
shunt capacitor to reduce
ripple. -

¥ ¥
0 10m:.,

•

9
•

¥ " M " 00'

" M " 00 ' f O'OOE I
I T ~~ 'SE OUTPUT E R EOUCE OuTPU T E

Fig. 1. Basic regulator. Fig. 2. Voltage adjustment. Fig. 3. Improved regulation.
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NON-LINEAR SYSTEMS, INC.

5289.

ED UCATI ONAL & OEM DISCOUNTS AVAILABLE

WE WANT TO BUY!
Your Sur plus Commercial or Mi li tary Test Instru­
ments. Send List of Available Equipment t o
DEPT. LR73.

. , $30 .00

.. , 24 .50
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5230.50
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$'50,50
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SPECIAL Purchase!

Scan-Aire SCANNING MONITORS

• Automatically moni tors public service
broadcasts

• Each channel prog rammable for every band
• Separate lock-out switch fo r eac h channel
• LED channel indicator lights
• Easy access to crystal compartment
• Operates on 120 volt AC or 12 von OC
• Noise squelch control
• Automatic and manual scan control
• Two-speed scan control (165400)
• Variable scan delay control -{l to 4 sec,
• Solid state wi th integrated circuits
• varactor tuned fo r luI! UHF coverage (165400)
• Dual conversion I.F . - 10.7 MHz and 455 KHz
• Crystal filters lor selectivity
• Built-in speaker
• External speaker and antenna jacks
• Separate VHF and UHF telescoping antennas
• Two power cords - 12V DC and 120V AC
• Mobile mounting bracket
• Size: 7-3/ 4" (W) x 2-5 / 8" (H) x 8- 1/ 2" (D)

FEATURES:

Crystals are not included wi th any m odel since (hey must be
seteotea for local use by purchaser,

C RY ST AL CERTIFICATE S AVA ILABLE
FOR SCANNER CUSTOMERS ONLY AT

$3.95 Each

$99.50

$ 184.5 0 Reg. Pri c e

Our special price Less
crystals

$114 .50

$ 1 6 6 .50 Reg P r ice

Our special pr ice L ess
c rysta ls

MODEL 16S300
8 Channel 3 Band
With Adjustable Scan Delay
30-50 MHz (VHF-La) 450-470 MHz (UHF)
150- 174 MHz (VHF-H i)

MODEL 16S400
10 Channel 4 Band Varactor Tuned With
Adjustable Scan Delay and Speed Control
30-50 MHz (VH F-La) 450·470 MHz (UH F)
150- 174 MHz (VHF-Hi) 470-5 12 M H z (U HF"T" )

" POCKETTE" SCANNING MONITORS

• Auto mat ically monitors public service
broadcasts

• Each cha nnel po sition programmable
for all ba nds

• Separate lock-out swi tch for each channel
• Easy access to c rystal compartment
• LED c hannel indicato r lights
• Operates o n batteries -cstanoaro o r

rechargeab le (AA si ze - n o t inclu ded )
• Batte ry c harg ing se lect o r sw i tch
• Uses s ingle RCA 120 volt adapte r (o ptiona l)

fo r cha rg ing and AC o pera tion

MODEL 16S200
4 Channel 2 Band

450 -4 70 MHz (UHF)
470-51 2 MHz (UHF'T' !

$114.50

• Ope rates from car b attery w ith RCA
12 volt adap ter (optional)

• N oise squelc h control
• Automatic an d manual sca n contro l
• All solid state w ith integ rated c ircui ts
• Varac tor t uned for fu ll U H F coverage (Model 16S200 only}

• D ual conversion I ,F. - 10 ,7 MH z and 455 KHz
• C rystal f ilters for selectiv ity
• D rift free ceram ic d iscr im inator
• Bu ilt-in speaker and te lescoping anten n a
• External earp hone and antenna jacks
• Size: 2-3/4" (W) x 6-5/16 " (H) x 1 ~5/8" (0)

FEATURES:

MODEL 16S150
4 Channel 2 Band
150-1 74 M H'z (VH F- Hi)

450 -470 M Hz (U H F )

$119.50

MODEL 16S100
4 Channel 2 Band
30-50 MHz (VH F~Lo)

1 50~ 1 74 M Hz (VHF-HI )

$109.50

nCII

A CCESSORIES FOR POCKETTE SCANNERS

Carrying Case
Model 165103

Black case w ith
bu ilt-in belt loop

AC Adapter/Charger
Model 165101
Voltage reg ulated u ni t
perm its Scan-Arre o peration
from 120 volt AC while at the
same t ime recharg ing n ickel
cadmium b atteries,

DC Auto Adapter
Model 165102
Perm its opera t ion
from 12-vo lt li gh ter
socket In car

F le x i b le Antennas

Model 165104 For VHF 150 - 174 MH z
Model165105 For U HF 450-51 2 M H z

Model 168101 $7.95
Model 16S102 • . . . . • . . . . $5.95
Model 16S103 . . • ....... $3.95
Model 16S104 $7.50
Model 165105 $7.50
Rechargaab le Batter ias
Sat o f Four $10.95

LECTRONIC RESEARCH LABS INC
Chec k or Money Order
wi l h or der . C.O.Ds
enclose 25% depo sit .
Open Account t o fi rms
favorab ly rated in 0&8.

1423 FERRY AVE., CAMDEN, N.J. 08104
PHONE 609·541-4200 F .O .B. Camde n, N.J.

New Jersey residents add
5% sales la x.
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E. van der Smissen WB5ASA
2427 Clark Dr.
La Marque TX 77568

- - how to prevent

antenna wind damage

Take Cover!

wind pressure by harmo nic
gusts. Similarly, reflections of
a blast wave, if reflected in
the proper phase, can at least
double the effect of the blast.
You may recall a few years
ago a suspension bridge in the
Northwest succumbed to the
effects of harmonic vibration
of the wind.

Observation number one:
When designing an antenna
system, consider both straight
winds and harmonic vibra­
tion, and design the guying
system to prevent or dampen
harmonic vibration.

Th is can be done by
proper attention to guying
and control of any side arms
on the tower to prevent the
wind from catching the side
arms and starting them
vibrati ng.

On a guyed tower, the use
of th ree guys at each level,
each guy at 120" points on
the tower with the guy
running to a ground anchor
(distant from the base of the
tower equal to 60 to 80
percent of the height of the
tower), is more stable than
the use of four guys at each
level. The levels at which a
tower is guyed depend upon
the height of the tower and
whether or not a house­
bracket is used. I prefer to
place the first set of guys at
twenty feet above the ground
or twenty feet above the
house bracket, whichever is
higher. Some amateurs prefer
the fi rst set of guys to be at
the 30 foot level. The second
and SUbsequent sets of guys
should be placed at twenty
foot intervals.

What type of guy wire
should be used? In the past I
have used nylon rope, sisal
rope, glass rope, an d 1/8" and
1,4" stranded steel wire. In our
area, the various ropes,
including glass, are rapidly
destroyed by the effect of the
sun and the salt air. I have
used these ropes as halyards
for longwt re and dipole
antennas and find the rope
disintegrates in two years or
less. Also one must consider
stretch when using ropes.
Nylon is particularly bad in
this respect.

a block and tackle mechanism
attached at the thirty and
fifty foot levels with a bow of
1,4" aluminum and steel wire.

In designing the antenna
system I had to keep in mind
two major environmental
factors: 1) We are close to the
Gulf o f Mexico (about 13
miles) and we get consider­
able salt in the air, which
makes the air quite corrosive;
and 2) this part of the Texas
gulf coast is subject to hurri­
canes.

The postmortem exami­
nation of th e anten na system
suggested, but did not
establish beyond a shadow of
a doubt, several possible
causes for the system to fail.

Several amateurs viewing
the twisted wreckage were of
the opinion that only a
tornado, or similar twister,
could have done the damage.
Th e y speculate th at the
twister came low enough to
strike the top of the tower,
but not the house. An
alternative explanation was
t he harmonic effect of
repeated gusts of wind, each
amplifying the effects of the
p re vio u s gust. No one
thought a straight wind could
have caused the damage.

This raises a ques tion of
wind effects we do not
usually cons ider when
designing an antenna system,
namely the reinforcement of

10 foot mast with a Ringo­
Ranger two meter vertical
antenna on top. The TA-33
triban d beam was mounted
just above the top of the
tower. At the 40 foot level on
th e tower was attached an
inve rted vee d ipole of
aluminum coated steel wire
for 80 meters. This inverted
vee was used as part of the
guying system. Just above
this antenna was a 19" side
arm with a two meter 19"
spike ground plane anten na
used with my scanner.

The top set of guys on one
side was attached to the
chimney at abou t 45° from
the tower. The other two
guys went to screw type

o
ground anchors, also at 45
from the vertical. The three
sets of guys were spaced
equidistant around the tower
(120" from one another). All
guys were broken into
appropriate segments with
egg insulators. Each segment
of guy wire was secured by
making two half hitches and
then a tight wrap for 3-4
inches, with the loose end
secured to the guy with a
cable clamp.

The system was theoreti­
cally designed for 100 mile
per hou r winds. However,
plans were that, if winds in
excess of 60 miles per hour
were predicted, the tower and
antenna assembly could be
lowered to ground level with

I had worked for five years
gathering the parts for

my antenna system, and two
years ago I finally got it in
the air. It withstood winds of
70 m iles per hour last
sum mer. But then, wi th
winds the weather bureau
said were gusting to on ly 45
miles per hour, the antenna
system came down.

The tower was 60 feet of
Rohn 25G mounted by four
3/8" stainless steel bolts to
the Rohn tilt-over base plate.
This hinged base plate was
fastened with two bolts
forming the h inge. The other
two held the plate from
unwanted hinging, or, one
might say, they held the
h inge -plate from opening
away from the base plate.
The base plate was fastened
to a four foot by four foot by
five foot deep concrete block
with W' steel bolts. The
tower was guyed at the thirty
foot and forty foot levels
with 1/8" stranded steel wire,
plus additional 1/8" steel
guys to the ends of two 10
foot side mounted arms . One
side arm carried a TV antenna
and the other a Hy-Gain
Model 341 two meter beam.

The Ham-M rotator was
mounted inside the tower at
the 50 foot level, with a 1W'
galvanize d pipe mast
extending through the top
section bearing. Extending
upward from this mast was a
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Steel wire corrodes rapid ly
in the coastal area, particu­
larly where two dissimilar
metals join (corrosion due to
electrolytic effect). I have
found plastic coated stranded
steel to last longer and to be
more effective than other guy
wi re s. However, although
1/8" st randed steel wire may
hold telesco ping masts, or
hold towers in other areas of
the country, the lesson I have
now learned is to not trust
anything less than 3/16" to
)4" noncorrosive steel wires in
the Texas gulf coast.

What about aluminum
wire or coppe r coated steel
wi re? Aluminum is too soft,
st retches and breaks easily.
Copper coated steel may be
satisfactory, but I have had
no experience with it and
therefore cannot recommend
it.

Observation number two :
Fastening of guy wires should
not be sharply k inked nor
pull out easily .

A double set of properly
applied cable clamps wou ld
be the most desirable method
of securing guy wires. Second
choice would be to take
10-12 tight wraps of the free
end around the guy and then
clamp the remaining free end.
There shou ld be no sharp
bends in the guy wire where
any st rain is applied. If you
get a kink in your guy wire,
don't put that section up. Cut
it at the site of the kink and
splice with an egg insulator.

Any side arms stretching
mo re than three feet from the
tower should be separately
guyed fro m the end of the
arm in at least two opposite
directions.

Observat ion number three:
Prevent the tower from
twisting due to wind or
torque o f the rotator.

Several rotato rs have a
braking ac t ion that applies
considerable torque to the
tower when they stop a
rotating beam . A number of
years ago the idea was
proposed of using a heavy
spring in the mast between
the rotator and the beam.
This heavy spring absorbs the
torqu e. (I apologize to the

author of the idea, as I do not
remember his name nor the
journal in which the article
appeared.] Caution should be
shown in selection of the
spring; it cannot be too
limber nor too heavy.

A method for preventing
twist in a tower uses two guys
to each po int of the top level
of guys and separates the top
end of each set of two guys
by about one to two feet
with an angle iron or similar
strong brace. Each end of t he
brace should extend beyond
the edge of the tower by at
least six inches. A guy is
fastened to each end of the
brace.

Observation number four :
Do not use dissimilar metals
in contact that are exposed to
the effects of moist air or
rain.

I have obse rved that even
when protected by RTV or
other sealant, dissimilar
metals wi ll corrode quite
rapidly. This is particularly
true of coax connectors.

One way to eliminate this
corrosion is to th oroughly
clean both coaxia l connectors
and then apply silicone grease
to keep out the wate r. (Make
sure t hat t he electrical
contact is not broken by the
grease.] Wrap the connection
wi th electrical tape and spray
the tape with acryl ic. Cover
this joint with stretchab le
rubber tape and cover the
rubber tape with anot her
layer of elec trical tape. (The
rubber tape, when applied,
should be stretc hed to about
}1 its resting width .) Again
spray the electrical tape with
acrylic and cover the whole
joint with RTV.

Of course , there are some
junctions where this method
cannot be used . On these, do
the best you can with alter­
nat ing layers of electrical and
rubber tape (as above) and
coat the whole thing with
ge nerous amounts of a
compo und like RTV.

Where jo ints cannot be
a d e quately weatherproofed
such as mast clamps and
tower bolts, use weatherproof
hardware, and stay away
from dissimilar metals.

Observation number five:
Torque and shear pressures
can be tremendous at hinges
and other areas where a short
and long arm around a
fulcrum are involved.

I was unable to measure
shear pressures on the tower,
but did calculate that when
the tower was lying over at a
45

0
angle that there were at

least ten tons of pressure at
the end of the hinge plate.
When my tower went over, it
bent the base plate and two
of the W' steel bo lts ho lding
the plate to t he concrete
block. It also stretc hed and
sheared two of the 3/8"
stainless steel bolts, cracked
th ree welds (two o n the hi nge
plate and one on th e base
plate) and broke one of the
tower stubs which had been
welded to the h inge plate.

Observation number six:
Design your tower and
antenna system to fall away
from the house and power
lines.

I was successfu l in th is
part of the design. The to wer,
in falling, fell away from the
hou se an d power lines,
striki ng and destroyi ng on ly
one small tree on t he way
down.

When placing your tower,
be sure that it is more than
the height of the tower from
the nearest property li ne or
electric power lines. The guys
should be placed so that if a
set of guys on o ne side
breaks, the other two sets wi ll
pull the tower away from t he
house or power lines.

Observation n u m ber
seven : Read your insurance
policy carefully.

When I put up the anten na
system, I had a special rider
put into my ho meowner's
policy. Since I had over $500
in the system, I thought I
insured it totally with a $100
deducti ble policy. After the
tower fell, I contac ted my
insurance agency and found
to my surprise it was no t a
$100 deductible, but a $100
maximum that the agent had
written.

What can be salvaged from
such twisted wreckage? It was
surprising to us how much we

co u ld salvage In vanous
innovative ways. The TA·33
looked like a pretzel, and one
of the tra ps was broken
internally . It appeared that
most of the twis t ing of the
alumin um elements was the
resul t of the wind rather than
the fal l. Except for the
aluminum sup port of the
driven element, five of the six
traps, and a couple of tip

elements, I was unable to
salvage any of the beam.
However, it will probably be
less expensive to replace the
aluminu m elements and the
one t rap, than to buy an
entire new beam.

The two meter beam had
three broken insul ators, all
elements bent and a bent
boom. Thi s aluminum can
probably be st raightened, and
with three new insulators will
probabl y work as well as new.
The TV antenna sheared two
bolts, but otherwise appears
unharmed.

At first I thought I could
salvage only four sections of
tower and thus have only
fo rty feet of tower. Bu t here
is where innovation came in.
The 40'·50' section of tower
was broken one foot from the
lower end, and the mounting
stubs on the base were
broken. I cut off the broken
end of the tower section and
th e stubs from the base pl ate,
stra ightened the base plate
and welded the shorte ned
section of tower to the base
hinge plate. A second section
of tower was only bent and
can probably be straightened,
but I am not sure I wou ld
t rust it. If th is can be
accomplished, I anticipate I
will lose o nly about three feet
of tower.

I ho pe that this recitat io n
of my problems with this
ante nna system will help
other hams to design and add
more safety features to their
antenna systems. I have not
covered safety points such as
wind loading, cli mbing
towers, and others covered in
the ARRL publications and
the series of articles in 73. I
would encou rage you to read
them before you nex t erect a
to wer or an tenna system. -
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rod through the rubber seal at
the bottom of the windshield
and, 10 and behold, I had easy
access to the rod on the
outside of the car (just under
the edge of the hood ].

1 trimmed the wi re which
comes down the windshield
from the tiny tuner (which
mou nts at the top of the
windshiel d under one of the
screws fasteni ng thc inside
molding to the body ), and
attached it to the rod as per
inst ructions. As soon as I was
certain that both ends were
properly grounded, I con­
nected the 8-foot piece of
coax supplied with the kit to
the tuner.

Also included in the kit
are four self-sticking cable
clips. These make it simple to
route the coax around the
inncr windshield moldi ng to
the radio itse lf.

Now, according to the
instructions, I was ready to
begin tuning the tuner box
for minimum vswr. Here was
where I ran into trouble for
the first time. I simply could
not make the tuncr do its
thing. After running carefully
t hro ug h the instructions
several times, I decided to call
the facto ry and see what
might be wrong.

On the front cover of the
dealer package sent to us is a
num ber to call collect ­
that's right, collect - if prob·
terns are encoun tered wi th
tuning. When I called at
about noon on a Saturday, I
was given an "800" number
(inward WATS) to call. The
technician who came on the
line was quite courteous and
sincerely interested in help­
ing. He asked me a few ques­
t ions, offered a few suggcs­
tlons, and told me to call him
back and let him know how I
came out. He also to ld me
that if I couldn't get it work­
ing, he would try to arrange
to come down and tunc it
himself.

When I asked whether I
was being put on or not
about h im traveling over
1000 miles to tune an anten­
na, he assured me that his job
was doing just that. I later
talked with Glyn Bost ick

aimed at the fixed station
causes a dramatic increase in
signal strength. As mentioned
previously , this characteristic
of the Intenna is hardly a
disadvantage for most motor­
ists. The vehicles behind or
ahead of the ope rato r are
usually the ones that he is
most concerned with.

When I first heard about
the lnt enna, I said that there
was no way that any an tenna
only 24 inches long could
work as well as the fl yer said
that it could. My fellow
workers agreed with me, but
just for fun we decided to try
o ne.

When I contacted Micro­
wave Fil ter and expressed a
s ke p tical inte rest , Glyn
Bostick, President of Micro­
wave Fil ter Co., promptl y
sent me two for evaluation.
Even after seeing the Intenna
and reading the poo p sheet, I
still didn't think that it could
work any better than, say, a
"s horty" gu tter mou nt
antenna. Boy, was I sur­
prised !

It too k me about an hou r
to install the lntenna. My
1973 Buick had no metal o n
the dash at the bottom of the
windsh ield - the end of the
wire which makes up the
lnte n na must be well­
grounded if it is to work.

However, that was a detail
which had been anticipated
by the manufacturer. In­
cluded in the ki t is a poin ted
brass rod with an eyelet on
one end. I followed the
instructions and pushed the
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On the contrary, such distor­
tion makes the antenna effec ­
tive in the direc tions most
favored by motorists - fore
and aft.

The lntenna is quite dircc­
tional. The major lobes of
radiat ion are obvious when a
vehicle equipped with an
Int enna and a CB or 10 meter
unit is turned in a circle while
receiving a base station or
other fixed transmitter. When
the sides of the vehicle are
toward the o ther station, the
received (or transmitted)
signals fall off sharply. Con­
tinu ing the tu rn un t il the
front o r rear of th e vehicle is

Fig. 3.
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Fig. 4.

Fig. 2.

Fig. 1.
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Figs. 1 through 4 show the
evolution of the Intenna from
theory to practice. The dis­
tortion introduced by the
shape of the au to body does
no t adversely affect the
performance of the antenna.

Introducing the Intenna

- - new concept for mobile ops

T he lntenna, produced
by Microwave Filter

Company, Inc. (6743 Ki nne
St., E. Syracuse NY 13057),
uses the old princip le of a
coaxially fed slot in a metal
groundplanc. While the con­
cept is not new, the applica­
t ion of this principle to low
band com m unications is
almost revolutionary.

David F. Norman
622 W. Sunset Blvd.
Fort Walron Beach FL 32548
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about this. Glyn told me that
he was doing whatever was
necessary to see that all
In t en n a customers were
happy. He said that he fe lt
that early adverse publicity
would be much more expen­
sive in the long run than
would be an all-out customer
relations program. (I was
reminded of the policy of a
few manufacturers of much
more expensive items - fly a
man around the wo rld if you
have to, but make him hap­
py.)

After talking with the
technician (Mr. Tuner, he is
called), I went back to my
tu ning. I found that the best
adjustment was obtained with
one of the tu ning screws
backed all the way out. I
decided that perhaps my par­
ticular automobi le has char­
acteristics whic h need less
capacitance than the mini ­
mum 'provided by the tuner.
Experimentally, I removed
one of the tuni ng screws and
reinstalled the tuner. This
time the vswr went down to

zilch at the center of the
band an d to about 1.2 :1 on
either end.

I put it on the air and
found that performance in
the fore and aft directions
was roughly equivalent to
that which I had been getting
from a 3 .5 foot base-loaded
trunk mount antenna. Best of
all, I now had no external
advertising of the CB in the
car. From 20 fee t, the small
black wire running from the
top to the bottom of the
windshield is almost impossi­
ble to see.

Does it work? You bet. Is
the lntenna the answer to
everyone's 10 meter or CB
needs? Hardly . Does it have
any drawbacks? A couple.

The manu factu rers of
more t raditional antennas
need have little fear that
everyone will throwaway his
longer antennas in favor of
the lntcrma. The lntenna will
never set any records for
long-range communications .
It will never take the place of
co-phased dual CB antennas

for many heavy-duty truck­
ers. But for the guy who only
uses his CB on the road talk ­
ing to other drivers a few
hundred yards ahead or
behind him, the lntcnna is
excellent.

For the person who wants
CB or 10 meter commu nica­
t io ns but doesn't want to let
every thief within eyeball
distance know about it, t he
Intenna is we ll worth con­
sidering.

The drawbacks are few,
but should also be men­
tioned. Aside from relatively
short range and sharp direc­
tivity, the amount of rf
energy in the car is a minor
problem, particu larly when
there is a windshield antenna
for the car's AM/FM radio .

T h e energy le ve l IS

nowhere near high enough to
be a health hazard, but it
does tend to cause interfer­
ence on the AM/FM radio
when you are listening to
music and key the mike. In
some cases, you get a feed­
back squeal; in others, only a

squelching of the AM/FM
unit . Glyn admits that this is
common, but also men t ioned
that most people turn off one
rad io when using the other.

The last drawback is that
the Intenna should be profes­
sionally installed. If your
dealer has installation facili­
ties, th is is no d rawback at
all. The Intenna is simple to
install, but the tuning is a
little critical. However, with
the "Mr. Tuner" backup and
the well-written instructions,
any competent technician
should be able to handle the
job. In any event, any sale of
the Intenn a should be topped
off by a warning to either
have the Intenna profession­
a ll y installe d or to read the
instructions very carefully.
For example, the instructions
state that any other antenna
installed on the car should be
removed before tuning. I
found the effect on tuning
nil, but the performance of
the lntenna is definite ly
better without another anten­
na insta lled. -

Gene Preston K5GP
906 Cedar Glen
A us tin TX 78745

- - a perfect 2m antenna

The Zeppy Vertical
O~ LONGER
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B elieve it or not, a CBer
came up with this

an tenna. Electrically it looks
like a Y2 wave endfed Zepp
antenna with a l4 wave
section of open wire line to
obtain a match to 50 Ohms.

After a couple of days I

realized that here was the
perfect 2 meter antenna. The
main 57" element can be
directly bolted to a car frame,
be the top of a flagpole, or be
a piece of wire directly bolted
to the rig. It is better than a

5/8 wave antenna because it
doesn't require a ground but
has about the same gain.

I built a 57" stinger on a
PL-259 plug and found that
waving around the mike or
touching the radio didn't

affect the swr or received
signal strength. A 19" piece
of wire performed miserably
whe n compared with this
antenna. It 's also easy to
build and easy on the pocket­
book. -
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Antenna Self-Destruct

A Cure for

Fig. 1. Original circuit with diagram of operating lever switch
as viewed from the top.

OPERATI NG S ITC H
ITOP v'E 1

switch might be useful here,
but not absolu tely necessary.
If you like, a small neon
indicato r lamp with a lOOk
series resistor could be wired
from position 3 of the added
swi tch to the other si de of
the ac li ne to indi cate that
the brake is disengaged, and
to remind you to return the
switch to position 1 or 2.

Fig. 1 shows a portion of
the original circuit, whi le Fig.
2 shows the modified circuit,
using a rotary three position
p rogressive shorting type
switch. Fig. 2(a) is an option,
if you prefer usi ng a 2 pole
t h ree position rotary. A
DPDT toggle switch, with
center off position and a long
mounti ng bushing, could also
be used.

Modification is done as
fo llows:

Un plug the ac power cord
to the control box and re­
move the multiconductor
cable from the termi nal board
at the rear of the unit. As you
remove the conductors from
the terminal screws, make a
note of the colors and the
correspo nd ing termi nal num­
bers, for ease of replaceme nt
later.

Remove the screws in the
four mounting feet , and lift
off the control box cover.
Note that there are two blank
holes provided just belo w
and to ei ther side of the
meter. You wi ll use the right
hand hole, viewed from t he
front.

The switch you use will
mou nt in this hole, and must
be small enough to maintain

lights on: Provides co n­
t inuous indication of
ante nna direction with ­
out rotation, and with
brake applied.
3. Brake disengaged,
meter and lights on,
ready to rotate usi ng
normal lever switch.

It must be ment ioned here
that the t ransformer which
supplies power to the ind i­
cator and the lamp circuits is
rated for cont inuous duty,
while the transforme r which
supplies the rotor motor and
brake solenoid has a duty
cycle of only 10%. This
means that it is impo rtant
that, after watc hi ng you r
antenna coast to a nice
smooth stop, you return the
switch to posit ion 2 for con­
t inuo us indication with brake
applied, or to posit ion 1,
power off. A spring retu rn

Fig. 2. Modified circuit using 3 position progressive shorting
type rotary switch. Original connections are removed from
lever switch at points designated by X.

a mod for your Ham M

This article will present a
simple modifi cation to the
Ham M rotor control box
which provides manual con­
trol of the brake position,
and also allows indicati on of
antenna di rection, with or
without rotation.

All that is needed to com­
plete the modification is a
switch and the reroutin g of
three wi res, with no external
e ire u itry outside of the
control box required.

The three position switch
provides:

1. Off: No primary
power to control box.
2. Indicator meter and

e
o

~;
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•

,)1
,~

Robert H. Johnson W9TKR
505 South Elmwood
Waukegan lL 60085

D uring the 1971 annual
meeting of W9 DXCC in

Chicago, there was a dis­
cussion concerni ng the prob­
lems involved in " instanta­
neous" braking of anten na
arrays. This discussion was
quite an eye-opener, and
provided much food for
thought, and no little wor ry,
as the figures mentioned con­
cerni ng the stresses involved
when a rotating antenna is
suddenly brought to an
abrupt stop by a mechanical
brake were really quite
as toun d ing. This sudden
strai n can be damagi ng to the
rotator, mast, antenna, and
not least , the to wer itself.
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Fig. 2(0). Modified circuit using a 2 pole three position rotary
switch.

lie

good clearance between the
switch terminals and sur­
roo nding metal parts and
compo nents. A hole mu st be
dri lled in the cover to clear

I(
•

,, ,
'-------- f- ....

the swi tch shaft. Be sure to
drill th is ho le in line with the
existing hole.

Refer to Fig. 1 fo r a dia­
gram of the existi ng lever

switch. Rem ove the wire
fro m termina l 7, and co nnect
to the center ar m of the new
switch. Remove the wire
from termi nal 8, and connect
to position 2 of the new
switch . Remo ve the wire
from terminal 6, and connect
to position 3 of the new
swi tch.

That's all there is to it,
un less you wish to use the
i ndicator lamp mentioned
earl ier. You ca n no w watch
your antenna coast to a
smooth stop, instead of

comi ng to a jarring, metal­
shea ring, abrupt halt. You
wi ll soon learn to anticipate
the amou nt of coast after you
release the rotate lever, in
order to reach the desired
direction. The amount of
coast or "gear down" will
depend on factors such as the
size and weight of your
antenna, and the wind
velocity.

Remember to switch the
brake bac k on to "stow" the
antenna when you are not
rotat ing it . •

Sl CT ' O~ •

-.~ I"

114 '"o !'.,
Joseph E. Reed WB9JX U
R oute 1 Box 24
Mountain WI 54 14 9

Fig. 1.
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anxious to get on 20 meter
CW as quickly as possi ble, I
decided to build some mysel f.
Th is resulted in a met hod for
using plexiglas to fabr icate
insu lato rs quickly and
cheaply .

Thanks go to Larry
K8ZSQ, who donated a strip
of plexiglas 10' xl" x W'.
The plex iglas was cut and

- - when DX won't wait

with bathtub caulk and taped
well.

To date, three such d ipo le
antennas have been built on
the HF bands and perform
well. •

drilled according to the
dimensions given in Fig. 1.
Sections A and B were joined
using epoxy cement. After
the epoxy had been allowed
to cure, the dipole elements
were added and soldered . The
RG·58/ U was added and
joined t o t he elements
beyond the po int where the
eleme nts joined t he center
insu lator in an effor t to
reduce st rai n on th is cc n­
nectl on and, ho pefully, to
p revent it fro m break ing.

Fina lly, the entire center
insulator was weatherproofed

- SE C T' O,. •

,

"..
0

I/. ' ~ 1/.,,,
0 0 0

.. Gl~[O ----
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R ecent ly, while I was
building antennas, my

supply of insulators ran out.
As Murphy's Law would have
it, none could be found in
town. The resu lt was that I
could order replacement
insulators , overpay, and be
delayed several weeks, or I
could figure out another
a lternative. Since I was

Fig. 2. Comple ted center insulator. Fig. 3. Side view showing RG-58jU inserted in the insulator.
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Steve Phillabaum WA 7URL
50S Vista
Olympia WA 9850 1

- - don't forget zoning!

Raising A Tower?

A s amateurs, most of us
have zoning pro blems

only when we try to put up
our antennas. While the FCC
regulates our indoor act ivi­
t ies, local land use contro ls
affect ante nna sites o utdoors.
We have all heard horror
stories about for mer DX
chasers reduced to the 2
meter ranks after moving to
a n a rea which proh ibits
towers, or expensive towers
stay ing up on ly long enough
for the neighbors to complain
to local officials. Such d i­
sasters don't have to occ ur
and, with a little knowledge
of zoni ng, you can avoid simi­
lar problems.

Your best opportunity to
deal with zoning regulations
is when you are moving to a
new home. In such cases, you
have the opportunity to
choose the regulations you
would like to live with. The
first step is to familiarize
yourself with the zoning
ordinance for the new area.
Visit the local planning de­
partment, which is usually

50

located in or near the city
hall , and explain your situa­
tion . Tell the planner you
talk to that you are moving
into their jurisd ict ion and
describe your antenna instal ­
lation to him. The planner
should be glad to talk to you ;
it is always easier for him to
explai n the regulations to
somebody before th ey have
their tower up in the wrong
zone. Ask whi ch zones towers
are perm itted in and where
they are not. The plann ing
department will have a map
which shows th e zoning dis­
trict boundaries. Look th e
map over and get an idea
where you can locate. You
might want to mark a few
zoni ng districts on a city map
to take with you when you
look fo- a house.

You will probably find th e
ordinance treats towers in the
following ways, de pending on
the particular lone in which
they are to be located: 1.
permits th em outright; 2.
permits them with condi­
t ions; 3. permits them only

with a special permit; or 4.
prohibits towers.

The first situation is ob­
viousl y the best. Simply go to
the building department, get
your building permit (the
Un iform Building Code
requires a permit for towers
or poles), and put up your
to wer. Don 't forget the build­
ing permit ; it 's you r insurance
pol icy. If your neighbors
com plain or the laws are
changed, your tower is safe
on ly if you have th e permit.

Not many people will have
the ideal situation. Most juris­
dictions permit towers only
when certain conditions are
met. For example, I recently
moved from a city where
towers were allowed only
when located at least 20 feet
from my property lines.
Where I live now, to wers are
permitted only after the
buil ding department has
reviewed the tower plans to
be sure the st ructure is safe.
So me zones have height
li m itations on structu res,

•

includ ing towers. The list of
possible conditions is long,
but the importan t po int is to
be su re your part icu lar instal­
lation can mee t the require­
ments. If so, go get your
perm it and consider yourself
almost as lucky as those
whose towers are permitted
outright.

The other zones, those
where special permits are
requ ired or where towers are
pro hibited, should be
avoided. Ho wever, I su ppose
an unfavorable zoning restric­
tion is like TVI; sometimes
it's there, so you have to deal
with it.

Overcoming an unfavor­
able zoning obstacle is gen­
erally done in one of three
ways: with a variance, a con­
dit ional use permit , or a
rezone. Each remedy is useful
for certain types of problems .
Usually , variance provisions
are o nly established to pro­
vide flex ibility from dimen­
sional regulat ions in special
situations. In o ther words,
setback or height rest rictions
ca n sometimes be eased
th rou gh th e variance process.
Don 't ask for a variance to
bui ld a tower in a zone where
it isn 't permitted, because a
variance is the wrong tool for
that situation (it's like trying
to measure current with a
voltme ter). If you th ink you
migh t be a can dida te for a
variance, ask th e planning
d epar tment if there are
special conditions which have
to be demonstrated before
th e variance ca n be issued.
Rea lis t icall y evaluate the
standards and if you st ill feel
you qualify, apply for the
variance.

Condit io nal use permit
provrstons are sometimes in
zoning ordinances for an
interesting reason. When the
city council first considered
adopting the zoning ordi­
nance, there was a group of
citizens vehemently opposed
to allowing a certain use
(such as towers) as a matter
of right in a part icular zone.
Another group was equally
ou tspoken in its desire to
have the towers allowed. The
council, in its wisdom (it was
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ject to the abili ty to ob tain a
building permit fo r your
tower and to locate a to wer
within the subdivision. Last,
good luck, and remember
that most zoning ordinances
are easie r to read than you
think, espec ially when com­
pared to the FCC's regula­
tions. -

The author's recently erected tower and antenna. An inquiring
neighbor was told by the local building department, "He has a
building permit; it's perfectly legal."

can be fo und on fi le with the
county auditor and you
should read them carefu lly,
because restrictive covenants
can be very powerful and
hard to change. Second, if
you have found a house you
want to buy and don 't have
t ime to check the restr ictions,
you can ma ke an offer sub-

ence with other services.
Rezones are generally a

last resort, to be applied for
only if towers are prohibited
outright or after you have
t ried and failed to obtain a
variance or conditional use
permit. Simply, the object
of a rezone is to have your
pro perty placed in a d ifferent
zone, o ne which permits
towers. Ho wever, a zone
which permits towers may
also permit undesirab le uses
that would prevent the re­
zone. Generally, unless you
are immediately adjacent to
an ' exist ing zone which you
would like to extend to your
pro perty , chances for a re­
zone are small. As k the local
planners or your attorney for
advice before you apply fo r a
rezo ne.

There is one other tool
which is often overlooked. If
your attempt for a rezone
fails, it is sometimes possible
to amend the ordi nance pro­
visions for the LOne in which
you are locate d . Possib ly, a
proh ibit ion in the ordinance
could be changed to a re­
quiremen t that all towers be
less than 50 feet high. Talk to
the local planners about the
proced ures to fo llow in initia­
tion of a proposed zoning
ordinance amendment. Often,
it is easier to change the
ordinance then it is to obtain
a rezone.

There are a few final
points to remember. First,
zoning regulations are not the
only rest rictions o n land use ;
oft e n s ub d iv isions have
restr ictive cove nants pl aced
o n the lots. These restrict ions

probably an election year),
didn't want to make either
group angry, so they voted to
allow towers in that district
only after a publi c hearing for
each pro posed tower.

Try to assess your chances
for a cond itional usc permit
before you apply. Ask the
planners if others have
obtained permits in similar
situations. Also, look around
in the neighborhood for
antennas. It may help you
ob tain a permit if there are
other antennas in the same
area. Last, talk to the neigh­
bors, explain what you want
to do, and see how they
react. If you are luc ky, the
neighbors may si gn letters
indicat ing support for yo ur
project. If your chances fo r a
permi t loo k good, apply.

Remember, your odds for
success are helped by favor­
able testimony at the hearing
and by your ability to design
your particu lar to wer instal­
lation so that it is compatible
with the neighborhood. You
should be prepared for the
hearing with pictu res of your
tower and antenna at similar
installations. If necessary,
offer to keep the tower
cranked down behind the
garage or to li mit the size of
the antenna array . If you can
anticipate the arguments o f
those opposed to your tower,
you can defuse much negative
testimony before it occurs.
For example, most neighbors
are concerned about possible
TV I. Be sure to tell the hear­
ing board early tha t the FCC
regu lates and mo nitors your
activi ties to prevent interfer-

Remote Rain Gauge

- - for gauging remote

Fig. I. When the water gets up to the first marking, water will
short across wire and turn on LED #1 inside the house.
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read ing as o n the rain gauge
so when that light comes on
that will be how much rain
you have in the rain gauge. e

much rain fell without going
out and checking, bui ld this
simple indica tor for use inside
the house.

Drill very small ho les at
whatever mar kings you want
on your gauge. Use st iff
cop per wire and epoxy. Use
about a 100 Oh m resistor for
current limiting to the LEOs.

Make up any type of indi­
cator panel for use inside the
ho use with the LEOs. Label
next to each LED the same

•ram

F o r those of you who
have a rain gauge, and

would like to know ho w

Richard A. Little K9EEH
40 7 15 th A vo!' .
SlerJing IL 6 1081
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Wm. E. Hood W2FEZ
116 W. ParkS!.
Albion NY 14411

- great for apartment dwellers

Antenna

Super Loop

loop uses a full 130 feet of
wire - just h wavelength. It
is consequently about as big
as you can get and st ill have a
small loop.

Small loops behave as large
inductors. They can be tuned
to any frequency at which
they 're still small loops with
t he approp riate capacitor.
Their rad iatio n is polarized
perpe ndicular to the plane of
the loop, and nearly omni ­
directional in the plane of the
loop, wi th virtually no radia­
t ion in the directions perpe n­
dicular to the plane o f the
loop. Th is may seem a cont ra­
diction to the next statement
because of the polarization. A
small loop is co nsi dered in
engineering circles to be a
magnetic dipole . That is, it
dces wi th the magnetic com­
ponent of the wave what a
dipole does to the elec tric
com ponent. Bein g primarily
magnetic in its behavior, it is
relatively insensi tive, when
receiving, to lightning and
man-made static.

The Super Loop, then, is
the largest possi ble small
loop, pos itioned horizontal ly,
and matched to th e t rans­
mitter with a simple L net­
work. It is made with
com mon doorbell wire, since
it is used indoors. Doorbell
wire comes in standard
len gths of 65 feet, so two
roll s make a nice half-wave
a nte nna. It was woun d
around the wall of the room
ncar t he ceili ng, the turns
space d about two inches
apart. Wh ere the ends came
toge ther, the L network was
mounted, and 50 Ohm coax
fed down to the eq uip ment.

The L network cons isted
of a 365 u F "broadcast"
variety variable capacitor, one
of the few parts still easily
obtained, and a 7 rntcrohenrv
inductor. The inductor was
made by winding 24 turns of
# 18 wire on a scrap of h inch
PVC pipe, atso easy to obtai n
(Yl inch pipe has an outside
diameter of ~ inch). When
close woun d with # 18 wi re,
the length of the wi ndi ng is
1-1/8 inches. If other wire
stzc is used, it should be space
wound to fill the specified

the volumes writte n on ot her
co nfigura t ions, so litt le is
known of t hem by t he
average amateu r. Except that
they can be a bit tri cky to
tunc, there is no rat ional
reason - it's just a class of
anten nas that has never been
fully explored.

One t hing that is know n,
however, is that a loop can be
a very efficient radiator ifit is
properly matched to the
transmitter. There is where
the big hole is; fe w loops are
matched to their associated
eq uipment, and the conse­
quent poor results quick ly
discourage the user.

In spite of its apparently
large size, the loop described
here is in the class known as
small loops. A small loop is
one in which the total length
of the wire used is small
compared to a wavelength.
Current in a small loop is all
in one direction, and is fairly
u niform in magnitude. This

buil d eco nomically, that
would produce the results
neede d to encourage the
neo phyte furt her into the
hobby. The worst pro bl em
exists on 80 meters, and it
was there that t hi s experi­
ment centered.

A fter tryi ng numero us
configurations, it was decided
that a closed loop offered the
best hope. Loop ante nnas are
often treated as a specia lized
class. Li tt le has been written
on them, in comparison to

,." COAX

c

ro
ST~TKl ~

'"Sw R " ET ER

Fig. 1. 130' wound in 3 turns 2 " apart. L - 7 uH, 24 turns,
3/4" diameter, 1-1/8" long. C - 365 uFo

T o the urban amateur or
apartment dweller, ope r­

ation on t he 80 and 40 meter
ban ds often is out of t he
quest ion. The main proble m
is where to put t he antenna.
Various schemes, some of
them ingenious, have been
t ried wit h varying degrees of
success . Each has had its
drawbacks. In preparing a
boo k on amateur antennas, I
fe lt that there was a need for
a simple indoor antenna that
the average Novice could
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Fig. 2. The loop is wound three times around the room near
the ceiling. It's nice if it jus t fills the room, but it doesn 't have
to. Also there's no reason why it cannot be mounted on the
roo f.

length.
The initial tune-up of

Super Loop can be a stinker,
and a reflected power meter
is recommen ded. Set the
ante nna tuning capacitor to
a bout 2/3 of its full capacity.
With your transmitter set for
reduced drive, tunc it up as
you wou ld a conventional
installation. Then set t he
reduced power meter for swr
and tu ne t he a ntenna
capacity for a dip in swr.
Finally , repeak the pl ate
tu ni ng capacitor o f the t rans­
mitter, Because of the rela­
tively small impedance tran s­
formation, t he output tuning
capacitor (sometimes cal led
the load capacitor) of the
transmitter can interact con­
siderably with the antenna
tuning capaci tor. It is here
t hat things can get sticky.
The tr ick is to find that po int
where the two seem to
produce minimum swr, Once
that point is fo und, the loop
can be relatively easy to use.

The fi rst experiments with
the loop brought almost

fantast ic resul ts unt il it was
discovered that the loop was
proximity-coupling into my
outside wire. When the out­
side wi re was ta ken down,
results seemed mo re rat ional.
Goo d signal rep orts were
obtained with sat isfacto ry
QSOs as far as 1000 miles or
more. The worst results came
from just over the horizo n,
which is to be expected. si nce
the loop is a low radiation
angle device because of its
horizonta l posi t ion .

Swr averaged around 1.4
throughout the band , thanks
to the L network. I have good
reason to suspec t that t he
di mensions of the loop ha ve
some tolerance, since it has
the va riable capac itor across
it. There being no "ends" in
the wi re, the so-called e nd
effect docs not apply, and the
loop dimensions are governe d
by the wavelength in space.
As long as there is a fairl y
sma ll side-to-end ratio, the
form factor isn 't too impor­
tant. Simply adjust it so that
the half wavelength of wire

ma kes three full tu rns.
I have good reason to

suspect that the behavior of
the loop will vary some what
from o ne location to another,
since there is no wa y of pre­
dicting what length of con­
ductor will be within its field
to affec t it. Nonetheless,
based on the reports I've had,
I th ink I might be o n to
something. The on ly truly

val id test is its use in many
differe nt locations, and while
I have several amateurs wor k­
ing on loops, it will be qui te a
while before the result s can
be fully evaluated. Based on
the results to date, I feel it
safe to at least offer the
amateur world what I've done
so far and hope that those
who usc this ante nna will
feed back their results. -

VERTICALS • DIPOLES . TRAPS • BALUNS

ANTENNA SUPERMARKET P.O. BOI 1682

.... 1 .9~
U6.9~

$36.95
130.95
.... 1.9 5
135.95

136.95
53 1.95
$28.95

~~

UI,9~

521.95
526.95
52~.9~

$2".9~

,..
•••

no'...
DO'
W

813/S8S.9688

FULL S IZ E DIPOLES
Modol lIa"'" U ",, ' "
o-ee 1011~ DO'
[)-<I O "0.1~ 6&'
D-20 2 0 ).1'
D-l~ IS 22 '
D-I 0 10 16'
FULL S IZ E PAR A LLE L DIPOLES_
ONE FEED UN E
POBoaO 1011 ~ ," o.U

POa020 "0.20.15
POBOI O S0I1~,"0,20,U.10

Po<IOIO "0.20.U.10
LIMITED SPACE DIPOLES
SJ>.160 160 HO '
SP·60 BO/7~ 63'
5P.40 " O , I ~ 3]'

MSP -1 SHORT POLE COMPACT SYSTEM
MSJ>.I SOI1~,40,1~ 10' $" 1.9 5

ANTENNA SHORTENER KITS -
Sa..... , tn. SP .. 0051' ...i .. _ u.. ..u n you,
OW" an' na
5-160 16 0 1l0' $12.95
S-.O I OJ1~ 63' $11 .95
5.40 " 0 ,15 aa- $1 0.'5
TRAP DI POLES - A"u" ." - ,,,," y to 90 - Ra'.d- "..."TO·BOoIO 10175,"0
T[)-<I020 "0.20
TRAPS ALOIllE
T.8oaO 10/15"'0 l S' $U.9~

T.. 020 "0,20 "0' $ 9. 9~

IAII .bov. . ... eample'. wi,,, t>.lun. N... 14 MJ fMJ·

n:z wi.... '.'¥Tlic. iMU"tOrt. 100' n ~/on <upper!
rO{>8. ,a''''' fo, fu ll legal lim i r, Can be uuf1 a.
invert"" V. MARS. S WL.J

Largo, Fl . 33S40
AI'

2- 1 BAL UN $9.95 ' ,"
101 , a llo. U k., 0' ce<>'.' i,,"ulat"',
""'" .'mi"a'. Tvi con ""in... 'ull _
"0_'

fULL SIZE VERTICAL ANTENNA
Full QUirt•• " " ...... ,e .. ~...... conHgu,.d !o , 10,
U Of 10 - No eollO 0 ' ,.aOI - NO ,un• • nH.... d ­
V SWR I. .. . han 1.2 d 0 ••• ...,h _ " , . I>Ind ­
FOletfo ' O~' packa,,"
MO O El BAN O S HT PR' CIE
F V ·20U 10 20,15.10 16' 529.95

eOa."i cab l... connK'o. -
RG 58AU , .".,.... .. . SO' ~.9~

100' 9.9~

Alymlnyrn ,adlll ... 1•• -
No.8 h . ,.y du' y . . . . • . . . . 100' 3.99

Nylon 9uy ,ooe 100' 3.49

APARTMENT · PORTABLE · TRAIL ER
AV ·1 ALLTENNA
U...h l. ..... .. _ an •• n .... any - Mou n.. Oft

.. I..""", " " Of 110 , .." .., - Sol 'andl"''' 0><0-
"' - So-10 - 0>_ "'netfo by O.."ct.-
in9 " incouct ...-u - .....ju..a_.o h i V SW A
a ' ... y ••..,......cy _ 13· ma~imum .. ,......,,_t
- U91" - .......... 10 ,'''- - UN Oft "am
urn " - Moun iy on ..ou..........
"",,'u"''') '" on " o . u rn '" .an - No
In '.n"a 'u_ - F"" ,_ 1tO_' limif -
FUlly . ..mb ely ' Of _"lIon - NO 'a"iall
' . oylr." - F oI" . ' O ~· .,acka.... 'Of ...y ..o . a .... ­
E• .,o" ....ioo '01"0'03'
MODEL BAN DS HT PRI CE
AV · I So-IO 13' (mn) $49.95

TRAP VERTI CAL ANTENNAS
No ant.n na , y .... n_d _ F \"I _ , "0-' limlt ­
Fully ......_ d an" ,...... '0. _"hon - "0
. a <lla l$ _".., - 1,1 VSWR '0~O OHM~"'"

MOOIEI. .ANDS HT PR IC IE
TV -2 U 20 U U' S3".9~

TV.42IS "0 20 15 U ' ......_9 5
TV....2U 10"02015 ) 0 ' 569_95
HIGH PERFOR_NCE
CCWP ACT V ERTICA L ANTENN AS
V- 'too loadi",' 'Of "y«<! "'. an" muim u m
....c;a""y - U .. 2 Of m t o ' Ofm I ""_ ,, a"ay
_ NO .nt.nnl 'u.... n H<Md - FOIdl' o S' ~""~
MODEl. lANDS HT PR ICE
CV.160 160 23' 5"".95
CV.80 80 20 ' $39.95
CV-40 "0,15 15' $3".95
C TV ·BoaO B O I. Ol l ~ 20' $~9,9~

AD-' _ 10 M.l" Con....-.ion Kit _ . " d 10 m.''''
~ cw••_.o any An ••nnl Suo. .... " If;ai .•. . $9.9~

TO OR DER _ W.., . Of ""_ -

I...,u ~..,...."1 - 0' ''''., U ~o -
"'." n 0 0 _ " i... ... , ...._n...

....a.. '''4 ..... >MO' '"

_ Ph..... 0,,10... W__
' ,30" $,00 _ M.." ..IY , ...U SI 'U " 'IY

813 I 58!t-968Il

Incl"d. In l l , t>l n k No. an d ..,,"'lOon dlto on
c,.,,1t e..d 0,<1... _ 24 "our ''''"m.n', 3 0 d l Y
l/Ua•• nl •• - F o , mo•• 'n'o, SASE 0 ' ", clao""m"

A ll wntaJ. inclucN fllaund _I
pIu• ." moun'inf~

53



Karl T. Thurber, Jr. W8FX
372 Oabapple Drive
Wright-Paflenon AFB OH 45433

CB components

2m Antenna

short ing.
Nex t, discard the sho rt CB

whip furnished with the
antenna package. (In the case
of the Pace CB antenna I
used, the very short 34" whip
included was cut down to
19 " to make a ~ wave ha ndie­
talkie antenna for improved
performance over the usual
"rubber ducky," or it can be
base loaded to for m a Y2 wave
HT whip as descri bed by
K3VNR in July's 73 Maga­
zine. )

In an y case, replace the
sho rt CB-type whip with a
47" stainless steel whip of the
type usually availab le for a
dollar o r so at hamfests, flea
market s, and various surplus
outlets. Be sure to obtain a
whip that will slip into the
stud pro vided with the CB
antenna; a collapsible rigid
whip is not recommended .

The next step is to dis­
assemb le the loading coil.
Whe n the plastic cover is slid
off, you will find two coil
wi ndings, a small shunt­
wound impeda nce-ma tching
portion at the base, and a
dozen o r so turns of #14-1 6
wire which consti tutes the
loading coil proper, as show n
in Fig. 1. Both windings must
be removed . Once thi s is
done, wind five (5) turns of
#14 or # 16 PE wire around
the coil form between points
"B" and " C" as show n in Fig.
2 . An impedance-ma tch ing
shunt coil isn' t requi red for
the 2 meter antenna.

The antenna is tun ed using
a good VHF-type swr bridge
at the transceiver, adjusting
t he coil spacing slightly
and/or the antenna length
using the set screw adjust­
ment in the stud at the top of
the loading coil. In my case, 5
minutes worth of simple
"t weakin g" adjus tments
produc ed a very nearly
"flat" 1:1 vswr over 146-148
MHz. Once adjustment is
co mpleted, the plast ic coil
cover can be slid into place,
swr rechecked , and the coil
cover cemen ted and sealed
for weather protection.

At W8F X/m, the inex­
pensive Pace CB anten na kit
used did not use a spring;

47" whip obtained for $1 at a
local hamfest.

To modify and install th e
antenna, first carefull y follow
the CB antenna manufac­
turer's inst ructions for in­
stallation of the trunk lip
mount. The o ptimu m anten­
na location (other than roof­
mounting) is usually on the
forward trunk li d, at the
center o f the vehicl e. The
RG- 58/U coax can be
brought forward through the
rear deck to the operat ing
position. Be sure to inspect
the coax carefully - some CB
a n te n na manu fa ctu rer s
fu rn is h a ve ry infer ior
product. If the braid appears
thin and the inner conductor
can be seen through it ,
discard the coax and replace
it with a 16-18 foot len gth of
high qualit y RG-58 /U. Also,
ensure that the set screws in
the mount make a good de
contact with the trunk lip ,
and that th e coax isn' t
pinched as it emerges fro m
the mo unt. Check the mount
an d coax fo r continuity and

Ohm coax , so mos t fe llows
tend to purchase the antenna
as a co mplete package from
one o f the major mobi le
antenna manufacturers .
Costing $25-40 or more,
these units do an outstanding
job of upgrading that mobil e
signal, b ut a very profes­
sional-loo king, good-perform­
ing 2 meter antenna can
easily be fabricated for a few
dollars, particularl y if use is
made o f some low cost
Cb-tvpe antenna fitti ngs and
components.

The antenna described in
this ar ticle consists of a stan­
dard Ca-tvpe, " no-holes"
trunk li p mount, a mod ified
CB loading coil, and a 4 7"
stai nless steel whip. In my
case, the en tire installation
was completed for $11, using
a budget-priced CB antenna
($10 at Olson Radio) and a

uses converted- -

Fig. T. Point A-B: tmoedance-matchinq shun t coil (at de
ground); poin t B-C: loading coil. Although "hot" for rt, note
that the coil is at de ground, since the shunt, connected to 8,
is at ground de potential. Note: "Hot" center pin of coil
assembly is factory connected to point 8 internally.

Rock Bottom

S urpri singly good resul ts
can be had in low power

2 meter mobile work by using
a 5/8 wave whip as the radla­
tor rather than the standard
!4 wave whip, as is gene rally
well-know n. In practi ce, I've
found that actual on-the-air
resu lts are much more favor­
able to th e 5/8 wave whip
than the roughly 3.4 d B
theoretical gai n improvement
would suggest, to say the
least!

Home brewing a 5/8 wave
mobile antenna is a simple
proposition, but presents a
few mechanical problems as
well as occasional difficulty
in getting a good match to 52
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Fig. 2. Note: Shunt winding between points A and B is
removed, as is originallooding coil between points Band C. A
new coil of 5 turns of #14-16 PE wire is substituted from 8 to
C. Coil and antenna rod are now "hot" and no longer at dc
ground.

ac tually, a spring is unneces­
sary and may in fact cause
some radiation efficiency loss
at 2 meters if used . However,
the installation could be
varied to include the spring
and, if the CB whip used were
a re lative ly long one (some
are 3941"), the added sp ring
length coul d obviate t he need
fo r acq uiring a new whip. If a
spring and slightly s horte r
whip are used, then some
ex perime ntat io n wi th t he
numbe r of loading coil turns
would be requi red (t ry 7
turns for starters).

This article po ints out a
specific mobile antenna
design, but it also serves to
highlight the "gold mine " of
antenna fittings and parts
w hic h h a ve been mass­
produced for the CBer but
which ca n, wit h some in­
genuity, be read il y "app ro­
priated" fo r ham use. Sim ilar
co nst ructio n p o ssibil it ies
exist with respec t to 10, 6,
1%, and -% meter antennas.
For example, a t urn or two
off the original CB coil will
resonate the antenna nicely

with in the 10 me te r band ; a
few turns on a cannibalized
loading coil will t urn the
same 47" whip into a dandy
}4 wave 6 meter mobile anten­
na, merely requiring in ter­
change of the loadi ng coil
itself. And, a mag-mo unt,
mirro r mount, o r gutter clip­
on might be just . tght for
your van or VW iri tallation
instead of t he tru n k lid
mount. But consider that t he
overall effec tiveness o f the
antenna depends to a great
extent on getting a " good
ground to the auto body and
getting a good, fairly sym­
me trical ground plane under
the antenna. For these
reasons I' m leery of using
these other types of mounts.

A real boost fo r this kin d
of project comes fr om the
fac t t hat mo bile C B antenna
ki ts a re now ava ilable in dis­
count stores for as li ttle as
$10-15, ma king can nibaliza­
tion pa inless, and both Olson
and Radio Shack (among
other distributors) are now
selling individual replacement
CB antenna parts (coils,

mounts, whips, studs, springs,
etc.]. Another source of C B
an ten na components is the
local CB dealer who may have
lying around " junked " anten­
na co ils, springs, mounts, etc.,
availab le at a bargain price,
and which may be "rehabili­
tated" fo r your purposes. Of
course, if you already have a
CB mount installed, and who
doesn't these days, all that is
required for this 2 meter
antenna is an extra coil and
47" whip.

As wi th any antenna
project, the " proof is in t he
workin g," and wo rk it does. I
use t his antenn a with a
Wil son HT at 2.5 Watts
output, cons istently working
several Dayton area and o ut­
of-town repeaters out to
distances of 40-50 miles.
Side-by-side comparisons
using a l,4 wave whip on t he
same vehicle invariably favor

the 5{8 wave antenna, bot h
o n receive and t ransmit.
Gra t ifyi ng results have also
been ob tained in simplex
work.

In addition, the installa­
tion has , as a bonus, t he
feature that fittings are com­
patible with regular CB
a nren nas: at W8FX, the
same mount dou bles as a base
fo r the 01' CB antenna, with a
2 position coax switc h o n the
dash sw itching the anten na
lead fro m the 2 meter ri g to
the C B se t. Future plans call
fo r making similar in ter­
changeable antennas for 6
and 114 mete rs, using the
same mo unt and coax lead-in.

Who says CB hasn't
produced some good side
benefits for hams i e

Ken Schnell W50B R
2607 Easy St.
Pasadena T X 77502

Antenna Gain

don't be misled

Facts
T h is will be a short article

to discuss the gain of
antennas. I always get con ­
fused when someone quotes
me a gain of a part icular
antenna. The confusion arises
because I don 't know \m al
baseline or reference point he
is using. Normally, in
measuring HF antenna gain,
the figures are refere nced to
t hose o btaine d by using a
horizontal dipole (balfwavc].
In the FM communications
field, the reference for gain is
still a halfwave dipole, but
mounted in the vertical plane.
As far as the FCC rules are

Antenna Type Ga in
tsotrcote .0
1/4 wave .3
1 /2 wave 2.1
5/8 wave 3.3
Collinear 6.0

- -

concerned, antenna gain is
based on a halfwave di pole as
a reference. Th is can be
im porta m because many
antenna manufacturers use an
isotropic source as a reference
for listing the gain of their
antennas. A common antenna
(and the simplest) is the 1{4
wavelength whip perpe ndicu­
lar to grou nd plane. By
com parison to an isot ropic

source, this antenna shows a
gain of .3 dB. Additionally,
the 1{2 wavelength an tenna
shows a gain of 2.1 dB over
isotropic or 1.8 dB gain over
a 1{4 wavelength antenna.
The common 5{8 wavelength
ante nna, t ha t we see so often
on the mobiles, has a gai n of
1.2 d B over t he 1/2 wave­
leng t h or 3.3 dB over
isotropic . Higher om nidirec-

tional gain is usually accom­
plished by using stacked half­
wave dipoles. As an example,
four slacked halfwave dipoles
on 146 MHz can provide
approximately 6 dB gain.
Usually the maximum
number of halt .....ave elements
stacked vertically will be
eigh t (8), wh ich should pro­
vide an o m nidirect ional gain
of about 9 dB. -

55



•

- - inexpensive and effective

Revisited

radiat ing clements are cu t as a
driven e lement/refl ec tor com­
binat ion. This may be fine
whe n such an array can be
rota ted, but the idea of bui ld­
ing suc h an an tenna for the
lo wer bands soon leads to
problems. Th e thi ng that isn 't
too readil y realized is that the
directivi ty of such an ante n­
na, if both radiating e leme nts
are of eq ual length, is gov­
er ne d p r i maril y by t he
antenna feed phasing. When
th is premise is understood ,
one can then see that a 3-4
d B 80 or 40 meter bi­
directional beam can be
readil y constructed. See Fig.
1.

Thc thought of sinking
four poles and cluttering up
the landscape probably won't
enchant too ma ny peopl e, so
let 's look at a less painful
way of ac hieving the same
result. How about just two
poles (trees, etc.)? Okay, how
about a bidirec t ional inverted
V beam? Would you believe
just two 30 foot poles ? The
normal inverted V with a 90°
apex angie has predominantly
a vertical angle of radiation,
so let 's use a 120° apex angle
to enha nce t he horizontal
rad iation characterist ic. On
80 meters, t his mea ns the
suppor t for the antenna apex
will be ap proxima tely 30 feet
tal l. This would be easi ly
han dled by TV mastlng, since
t he antenna clements can be
used as guys. See Fig. 2.

The inverted V arrange­
me nt also provides a plus in
that tr imming of the antenna
to resonance is facilitated d uc
to t he accessibili ty of t he
element ends .

The key to this antenna is
the transposit ion box. This
little jewel provides the ncces­
sarv phasing line t ransposi­
t ion to change t he di rectivi ty

an attract ive alternate to fun­
ning higher power. I sha ll
atte mpt to exami ne various
con figurations of such an an­
tenna and provide some
insight into possible uses. The
A R RL Antenna Handbook
devo tes some space to t he
8 JK (p. 207) . The spaci ng
out lined in the handbook is
.1 wavelengt h, which in t he
case of the handbook ante nna
is used to reduce the antenna
fec dpo in t re s l s t ance. It
should also be noted that t he/

SUP"<l llTS

an antenna is the "S IKH.
Variou s articles in the past
have treated th is type of an­
tenna as a rotary beam on the
higher bands (20 , 15, and
10) , but very little material
has been available for t he
lower frequencies. Since the
esti mated gain o f such an
antenna is 3-4 dB, it becomes

,•
,,.. . SPAC '''';,

The SJK Array

Tim Soxman W3Z VTI4
P.O. Box 375
Shaw A FB SC 29J52

\
5"I'<'OIIT$

B eing an antenna nut and
cheap also makes one

look for inexpensive and
effective ant ennas capable of
getti ng the most out of the
rig. A good example of such

,

F;g. 1. A = 468jfMHz; B = 234jfMHz; C = (702jfMl/z)(V); 0 =
(468 /fMHz)(V). V = line vetoctty faetor. Values for a 3.9
MHz: A = 120'; 8 = 50 '; "'C = 118.8 ', *0 = 79.2 '. " Based on a
.66 velocity factor. Fig. 2.
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Fig. 3. R Y-I - latching relay; CI, C2 - .001 uF feedthrough.
Note: /1 and /2 must be mounted on insulated bracket or
plastic wall in mtntbox.

t ransposit ion pro viding the
dir ect ional capability. Of
course, if you really want to
get wi ld , the addition of a
coaxial relay and an addi­
ti onal antenna along wi th its
attendant 3/4 wave phasing
line will ena ble you to punch
up 3-4 dB gain in th e north /
sout h or east /west directions.
See Fig. 4 . •

Fig. 4.

are for 75 meters, but may be
adj usted for other ba nds. The
antenna feedline should be in
multiples of an electrical half
wa ve (don 'I forge t the
velocity factor). The 3 /4
wave phasing line len gth must
be computed using the same
tech niques.

The sa me approach may
be used ver t ically with line

___ "'r-__

the box.
The dimensions outl ined

C' ca

---",----

of the beam, Fig. 3 details the
constru ct ion and wi ring of

T8-t MICROMINIATURE ENCODER·DECODER
o Available in all ElA standard tones 67.0Hz-2035Hz
o Microminiature in size, 125x2.0x.65" hig h
o Hi-pass tone rejection filter on board
o Powered by 6-16vdc, unregulated, at 3-9ma.
o Decode sensitivity better than lOmvRMS, bandwidth, ±2Hz max., limited
o Lowdistortion adjustable sinewaveoutput
o Frequency accuracy, ±.25Hz, frequency

stability ±lHz
o Encodes continuously and simuJt.neously

during decode, independent of mike
hang-up

o Totally immune to RF

Wired and tested, complete with
K-l element

$59.95
K-l field replaceable. plug-in, frequency
detennining elements

$3.00 each

COMMUNICATIONS SPECIALISTS
P.O. BOX 153

BREA, CAUFORNIA 92621
(714) 998-3021
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G. W. Fyler W9JT
343 W. Windsor
Lombard IL 60148

- - using rope guvs l

Tower

Installation

Easy-Way to wer, SIX x W'
poly propylene rope guys
were installed for added
safety. One of the reasons
was the quest ionable reli­
ab ili ty of the 5 ' high t ilting
arrangement with its small
boat winch and quadruple
pulley. The boat winch was
immediately replaced by a
two speed Gold winch. One
of the guy ropes was over the
top of a 70 ' oak tree, and th is
was used to ease the tower
down initially and hold it if
anything happened to the
tilt ing arrange ment. Then,
when the tower was t ilted
about 45° , it was eased down
with a rope sling bet ween two
trees, for adde d safety in the
position of greatest torque on
the tilting device.

After about a year and a
half, the W' rope guys on the
100 foot tower com pletely
disintegra ted, pro bably from
the sun's rays. However, a full
refu nd was o btained from
Sears when the ropes were
r e turned . Th e se poly­
pro pyl ene ropes had blue and
yellow strands. while the
original ropes, still in use,
have black and white strands.
It was then urgent to obtain
ncw guy rope because I was
in the midst of the 80 meter
part of 5BDXCC on two-way
SSB. A heavy 80 meter beam
was o n the 100 ' tower, con­
sisting of tuna ble 80 meter
c1iffdweller driven elements,
spaced 32'.

F ortunately, thro ugh a
nautically inclined amateur.
WA9 N UQ, I obtained a
cata log from West Products,
" 61 Prescott St., East Boston
MA 02 128. Th is firm offered
a utility grade ~" nylon rope
at a very reasonable price,
a nd I ordere d 2000 fee t, with
an explanation of the in­
tended use. The order was
quickly filled as requested,
but with J/.i" Dacron rope, at
only sl ightly increased cost ,
and the suggestion that this
was much be tter for the
appl ica tion. In vi ew of the
increased rating and less
stretching of th is rope, I
installed only 6 guy ropes on
the 100' tower, along with
pulleys for various antennas

rotator plate. The top section
could not be lowered, and
there was no room to tilt the
tower over because of t rees.
However, it was possibl e to
lower the second secti on
insi de the lowest section, so
the bent tower po int was
only about 20 feet above
ground. All of the guy ropes
were brough t around to t he
proper position, and the
lower was carefully brought
back to plumb after sever al
sitings verti cally along the
tower. The top sect ion cou ld
then be lo wered and still is in
use. Th is shows that with guy
ropes, a tower can be straight­
ened sometimes, without
dismantling. But extra guy
ropes shoul d be immediately
installed.

A few years later, a 100 '
Hei ghts tilt -over al uminum
lower was o bta ined from an
amateur who moved away.
Wh ile thi s tower was of heavy
duty construction, with the
topmost section spaced wider
than the lowest section of the

similar tower, W' poly­
propylene rope, from Sears
mail order, was installed in
six directions at the top of
the tower.

These original rope guys
are st ill in service after about
eight years, but two more
rope guys were added in the
NW, W, and SW wind
directions and one addit ional
guy added in the NE, E, and
SE. The addi tional guys were
added after the tower was
nearly lost when a guy rope
was inadvertent ly cut at the
rotator mounting pl ate duri ng
a windstorm . Also, the tower
was increased to 70 fee t when
an Easy-Way top section and
a 10/15 Duo bander beam
were adde d, a t ribander beam
was change d to a 204B A
monobander. and a 2 meter 8
element beam was added on
top of the mast.

The top sect ion , including
the 10 foot exte nsion , was
bent roughly 15° , just above
the second section, when the
rope guy was cut at t he

Techniques

M a ny sel f-s u pported
to wers and beam

antennas are blown over and
lost each year unnecessarily,
causing insurance rates to
escalate for all tower owners .
Those who lose towers are
frequen tly at fault because of
excessive t op loadi ng,
excessive mast height, or lack
of indicated guying. In­
expensive rope gu ys can save
cost ly replace ment of towers
and beams in almost all cases,
and it is very satisfvlng to be
worr y -fr e e during wind­
storms.

Many years ago a guy wire
untwisted at an egg insulator
on a rooftop tower, and a
new Tctrex beam was lost
when it dove into an oak tree.
A 60' Easy-Way to wer, crank­
up , tilt-over type, was in­
stalled next at ground level
wi th a ground post suppor t.
The tower seemed rat her
fli msy to hold a beam with­
out guying, so at the sug­
gestion of another amateur,
WB4QPH, who already had a
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on the 70' a nd 100 ' towers.
Since then , two o t her a ma­

teu rs have benefi tted from
the extra ro pe I o rdered. We
arc a ll very sat isfi e d with
Dacro n rope fo r tower guyi ng
because it is stro nger, ha s less
stre tc h , t he knots don't sl ip
as with pol yp rop ylene, and ,
finally , it is softer and much
easier o n the hands. It can be
coiled up without gloves,
wh en a towe r is droppe d.

There a rc several advan­
tages with rope guys, o t her
tha n kee ping towe rs up in

windstorms, whic h may not
be realized . Pe rha ps t he most
importan t , a nd possi b ly most
c on tro ve -sial, is comple te
free dom from guy wire re­
rad iat io n effects a nd any loss
o f front-to- hack signal ra t io ,
as we ll as front -to-side rat io .
Regard less o f the use of
i ns ulators in guy wire s,
various re sonances occu r , a nd
these can be verifie d with a
grid d ip meter a long each guy
wire . It is difficult to p reve nt
reradia t ion e ffects from guy
wire s ove r a ll a mateur bands.

Rope guys also e liminate
eve n closer coupling effects
bet wee n wire guys and 40 or
80 meter "stopper di poles,"
inver te d V antennas, qu ads
and delta loops. Another
advantage with ro pe guys is
th e pr ote ct ion a gai ns t
lightning discharges fo llowing
down a gu y wire and jumping
to a ho use. Rece nt ly, in a
n ei ghborin g t own , an
amateu r 's house and con­
t en t s , i n cludi ng a large
sta t io n, were badly damaged
by a fire caused by a gu y wire

conducted lightni ng dis­
charge. And , of course, guy
wires arc hazardous ncar
power lines, and especially
with cran k-u p to we rs.

Finally, the cost of ro pe
guys is min imal considering
all of thei r adva ntages and the
adde d safety fac tor in pre­
venting loss of towers and
a ntennas from wi nd damage.
But liability and property
damage ins ura nce is still
need ed for coverage of
u n e x p e c t e d , ca tastrophic
losses. •

An Ultimate

Invisible Antenna

works well- -

tuned feeder. Tuning is done
by taking a lo ng piece of wire
(maybe 10 fee t more t han
necessary ) and c u tting short
secti ons off t he wire un til t he
antenna loads o n the desired
band wi th a lo w swr. If more
t han one band is desired,
another lead-in wire can be
used. One lead wire may be
necessary for each band
desi red, but somet imes one is
lucky, a nd on e lead -i n might
serve 2 or more bands . The
lead -in wire used here is soli d
co p per insu lated wi re.

Allband o peration can be
achieved by using tuned
feeders for eac h desired band
and connecting the m to the
ou t put o f a rotary switch.
The trans mitte r is connected
to th e swit ch (which should
be in a well grounded metal
bo x ) by a p iece of coa xial
cable. The o perator selects
the band simply by moving
the swi tc h.

I took the t ime a nd effor t
to tu ne a feeder fo r 40 mete rs
and have an sw r of 1 ;1 at
7.15 MHz and an swr of 3;1
at the band edge.

I have a con tinuous
alum in um gutter and ha ve
no t tried t h is on a gutter
mad e in sectio ns. The
sections may cause so me TV I,
but there has been no
p r o blem here exce pt o n
chan nels 2 and 5. My well­
tune d dipoles cause the same
amou nt of problem. T he
transmi tter shout d be well
grounded when using t his
a nten na. Otherwise, rf bu ilds
u p o n the c ase and can lead
t o serious shocks. •

wrre was ru n fro m t he rig in
t he base ment to the
do wnspout and was a ttached
with th e sel f-ta pping screw.
As a Nov ice , I was limi ted to
7 5 Wa tt s . F o rt u n a t e ly,
feed ing the wi re directl y from
an 58 ·10 2 resu lte d in no ill
e ffec ts to the finals. The
m o ve u p to Advanced
allo wed me more po we r, so I
used a home brew ulti ma te
t ransmatch t o lower th e swr.

At the presen t cost of
part s for a tra nsmatch . t he
beginnin g ham m ight use a

• •rauung

t o work both coast s o n 40
m eters and work seve ral
fo re ign coun tries o n othe r
bands with a very limited
home operating schedu le .

T h e antenna is quite
simple . The gutte r is nail ed to
the eaves of the house in the
no r mal manner . A dra inspout
r u n s down the side of
the house from the eave
trough to a t ile in the ground.
The d ra ins pou t was cut o ff
just above t he t ile and a hole
d rilled in it fo r a se lf-t a pp ing
me tal screw. A single feed

when it's not

James T. Martino WBBMSV
4 713 Booth Rd.
Oxford OH 45056

T he arrival of the fi rst
transmitter at t he home

QTH raised two pro blems.
Ho w would the ne ighbo rs
react? Ho w does o ne get an
an tenna aw ay from trees?
The t rees we re too close
together fo r a dipo le o n 80
meters and too tall for an
inverted vee anywhere ncar
the transmitter. As a joke,
one student suggested using
the downs po ut and gu tter.

From 1972 t h ro ugh 19 76
th is was the o n ly a ntenna I
used . It put out e nough signal
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The dia gram shows its
ge ne ral construc tion. Use
either a knife or heavy shears
to spl it or cut the 300 Ohm
ri bbon down to the matching
s tub, and then carefully
remove t he u nwa nted
portion . The coax is simply
soldered to the end of the
300 Ohm ri bbon, weather­
proofed wi th a plastic spray,
and then wrapped with black
plastic tape for addit ional
w e a th e rp r o o fin g a n d
strength. RG-58jU cable was
used to keep down the weight
and shoul d be satisfac tory for
lengths of thirty fee t or less.
The top end of t he matching
stub and the half wave
radiator were also sprayed
and tape d. To mou nt the
antenna, I tape twe nty-five
fee t of nylon rope ont o the
end of the antenna. A nylon
cord could be passed through
the dielectric at the top of
the antenna for its suspen­
sion.

When trees are available,
tie a roc k around the rope
and use a strong arm to get
the antenna mounted. This
may take a little practice.
From personal experience, I
woul d make these sugges­
t io ns: Wa tch o u t f or
windows, wear a foo tball
helmet, make the points on
the ante nna where you have
added tape as smoot h as
possible, and try to stay a
qu ar te r wavelength away
from large pieces of metal. I
think those suggestions are
self-explanatory. Even after I
had taken all of these pre­
cautions, the rock came loose
from the rope, fell on the 300
Ohm ribbon , and cut the
antenna in hal f.

Well, 1 sti ll t hink it is a
good idea, and it has proved
s uc cess fu l. I have also
included a table determining
the an ten na length for those
of us who fl unked fi fth grade
math. -

tlon, the anten na described in
this ar ticle will be just what
you are looking for. A lthough
this antenna was designed (or
tcn meters, it can easily be
adapte d for six and two
meter use by ad just ing the
length accor ding to the
table which accompanies the
diagram.

The antenna is the good
o ld standby - the J-pole. It
was selected because it has a
half wave radiator, nice low
angle of radiation, coul d be
constructed of inexpensive
300 Ohm ribbo n, has its own
simple , buil t-in quarter wave
matc h ing s t ub, can be
directl y fed with 50 Ohm
coa x, has a low vswr over a
large bandwidt h, and can be
rolled up into a light small
package. How can yo u go
wrong wi th all those advan­
t ages? It ' s al most like
perpetual motion.

backpack

,''' ... VI: ...rCHI"G
STVB

ma•

I f you like to camp, moun­
tai ntop, operate portable

on vacation, part icipate in
F iel d Day activit ies, or
possibly need a quick tem­
porary anten na at a new IDea-

,.10..,
U"CH[S!

_I
r1r- -SHIHD

fits

j-pole antenna.

- -

Mountaintop

Special Antenna

c. o. K lawi Uer W9VZR
4627 North Bdrtlerr A venue
Milwdukee WI 53211

Freq_ney (MHz! 28.0 28.5 29.0 SO.O 51.0 52.0 144 145 146 147
Radiator Hnches)

Y.r wave 19 7.8 194.3 191 .0 110 .8 10 8.6 106.5 38 .4 38.2 37.9 37.7
Stub (inches)

" wa ve 10 2 .8 101 .0 99.3 57.6 56.4 55.3 20.0 19 .8 19 .7 19 .6

Table 1. Antenna length.
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- - keep antennas ice - free!

Fiery Endfed

T he winter of 1977, so
I've been told, was the

worst in over 100 years, at
least for the Midwest and the
East Coast. Coming fro m
Califo rnia where the weather
is always warm, I was led to
th ink that the simple endfed
random length wi re was the
ideal solution to the problems
of operating in a dorm room
or apartment. Bu t moving out
to the snowy, icy chill of
New England left my ideals in
a frozen heap of wired sno w,
collapsed ignobly on the
ground. The results were a
badly mismatched transmitter
and disastrous signal reports.

Every place in which I've
had the for tun e to dwell
always has had at least one
window looki ng out toward a
tree, pole, or other building.
With a little bit of nighttime
o r early morning rock­
th rowing, arrow shooting, or
flycast ing, I've been able to
secure a nyl on line to that
remote suppor t. Then , a wire

is slinked out, made fast , and
a primitive but effective
matching networ k employed
to fool my poor FT-l01B
into think ing that a 37 foot
piece of copper is a 50 Ohm
dum my load .

This wor ks great un til you
find out that snow, a funny
white stuff which apparently
falls freely all wi nte r every­
where except Ca li fo rnia, is
made out of water. Water
weighs over 8 pounds per
gal lon - it doesn 't take much
snow to accumu late on a
skinny piece of wire and
make it very heavy. After a
particu larly nasty storm blew
its way into Boston in our
won derful winter of '77,
guess what happened? My
lovely wire antenna snapped
under its unwanted icy-white
burden, leaving the tran s­
ceiver in grave doubts as to
whether its pi-network would
ever be duped aga in by coils,
capacito rs a nd ran dom
copper.

. '~ES SOLDf ~UI

TQGl T..U ..U[

There are three solutions
to this problem. One is to
move back to California as
any sane person would do.
However, in my case at least,
the phenom enon known as
graduate school prevents me
from being counted among
the sane. The second is to do
wha t the power company, Ma
Bell and the rapid transit
people do - usc enormously
thick and strong cab les wi th
reinforced supports so that
even if the frozen Charl es
River were encased around
the wire, it wouldn't give a
bit. But thick copper wire can
get very expensive and
cumbersome and also violates
the ideal of having as invisible
an antenna as possibl e, so
that the RF I complaints ge t
directed elsewhere.

The third way is to take
advantage of the slightly high­
er resistance of thin copper
wires over the big fat ones. I
ran a twisted pair of #24
insula ted wires out to my
su p po rt with the ends
soldered together at th e far
end. When I usc the twisted

pair as an antenna, I merely
connect the two ends to­
gether at my end and feed the
who le mess as a single wire.
But come the ires of Mother
Nature and buildup of ice on
the line, I disconnect and
separate the two wires at my
end and feed some current
(de or 60 cycle , not rf) into
the resultant loop to make it
toasty warm. The ice melts,
and the strain is off the
antenna. This heated antenna
idea really does work. All you
need is a variac and a hefty
fil ament transfo rmer (what­
ever is handy), and yo u can
power the thing up. Once the
ice is off, relatively li ttle
curren t (wires not even warm
to the touch ) is needed to
keep the antenna clean of
whi te stuff.

Use a copper wire table to
determine the resistance of
the wire and be sure to
double the figu re for the
measured length of the an­
tenna, si nce it's a loop out
and back. Don't get carried
away with the heating juice,
or you'll burn up yo ur snow­
bound antenna and really be
the victim of fiery irony!

Some excessively clever
soul will no dou bt come up
wi th a t e ns io n- actuated
switch which would auto­
mat icall y disconnect the
antenna, separate the two
ends of the loop, and feed in
the hea ting current once the
pu ll of th e line increases with
snow buildup.

The light weight of the
#24 twisted pair and its
abil ity to shrug off snow at
the turn of the knob result in
an antenna which is durable
and resistant to wind and
storms. It even serves to
ra di ate rf po wer qui te
effectively from its associated
transmi tter, heating up the
ether and, on occasion, the
coldest winter in a long
time. •

~ . vUo.,/
. '~lS co~ ..[ CTl O TQGlT ..U
.... T "OT 501.0[0' [0

....TC..U

/.., n J...,.
B·' Olif:

, ~

f
• , •, I

~o. 22 TO ~o. ' 0 ~' ~OI<

T. ' STlO I ~ Su~"TED CORD
woRE SUPPOflT

Fig. 1. Fiery endfed antenna in normal use. Fig. 2. Heating the antenna when things get icy.
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Karl T. Thurber, Jr. W8F X
372 QabappJe Dr.
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- - portable antenna systems

Vacation Special

was obtained a t a local ham­
fest for a do llar.

Though solid state, the
uni t is probably mo st easily
constructed using conven­
tional wiring techniques,
usin g the switches and a
couple of multiple terminal
strips as convenient mounting
points. Most of the compo­
nents are mounted in the area
formed by the "U" shape of
the lower portions of the
mini-box. T he rf input coil
and tap selec tor switch are
con veniently mou nted o n top
of the cabinet, as is the type
F, BNC or 50-239 chassis
mo unt ante nna connector ­
use whichever type you pre­
fer.

The whip selec ted can be
inserted into the cable con­
nector selected and epoxied
into it - at W8FX, type F
con nec tors are used, so that
the 47" whip doubles as a 5/8
wave 2 meter antenna for
high performance work with
a Wilson handle-talkie.

A single pole, 20 position
rotary switch is used to select
the optimum tap on the input
coil. While a switch having
fewer or more positions could
be substituted, th e 20 avail­
able tap positions allow good
continuous cove rage with the
47 " whip fro m 160 to 10
meters, including the SWL
and utility bands in bet ween.
The coil is wou nd on a 1/2"
wooden do wel wit h about
150 turns of #28 PE magn et
wire , tapped at 3, 7, 12 , 18,
2 5, an d then about every
10-1 1 turns. After connection
to the rotary selector switch,
the coil can be epoxied into
place.

A short length of
RG-58C/ U coax terminated
in a PL-259 con nects the unit
to the receiver. The o nly
internal adjustment requi red
is setting the optimum val ue
of R1, t he 2k Ohm poten­
t iometer. T his is done by
tu rning the unit on, peaking
t he a nten na switch for
m aximum received signal
strength, an d then peaking
R1 for maximu m gain. Check
all bands to sec if any oscilla­
t ion is encoun tered - if so,
back off R1 slightly until it

preamplifier system.
The circuit shown in Fig. 1

com bines the requiremen ts of
compactness, portabi li ty, and
low cost in a unit that can be
built for roughly $10-$ 15,
using mostly junk box parts.
The unit, ho used in an attrac­
t ive aluminum and gray mini­
cabinet, makes a handsome
and very professional-appear­
ing adjunct to any general
coverage receiver.

Transisto rs Q1 and Q2
may be substituted for. If an
RCA 40468 FET is sub­
stituted for Q1 , a four th lead
(a shield wire) will be fou nd
coming from the body of the
transistor. Th is should be
connected to grou nd. Other
component values are not
c ri t ical. The th ree mini­
toggles are relativel y expe n­
sive, but often can be found
at local surplus o utlets or at
swapfests for as little as 354.
The 47" stainless steel whip

Force du ty bring to focus the
need for a compact combina­
tion receivin g ante nna and rf

Build A

F re q ue n t moves and
pe ri ods of extended

travel associated with Air
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usually st rung out for casual
portabl e listening. Of course,
the unit can double as an
allband preamp used in con­
junction with the regular
s ta t ion antenna, although
cross modu lat ion and over­
loadi ng effects may be
troublesome unless an rf
anenuator is used ahead of
the FET input. -

MUNICIPAL AUDITORIUM

". • where US 90 meef. 'he S e a !"

JACKSONVILLE BEACH , FLORIDA

...... The Friendlie., ...... The Fr iendlle.' . ...

su pe r scnst trve, versat ile
receiv ing sys tem featur ing an
overall gain of more than 30
dB. It has been used with
good results on several
comm uni cations rece ivers,
such as the Yaesu FRG-7 and
Allied/ Radio Shack SX-190.
In fact, results seem to equal
those o btained from the
20-50 foot random wire
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Fig. 1. *150 turns #28 PE (see text). **5hield wire if RCA 40468 is used. ***See text for type
connectors.

to 01 's leads unless the y are
shorted to one another.

A standa rd 9 volt transis­
tor rad io battery powers the
preamp. A sou rce of 9-12 V
de could be o btained from
the receiver, but current drain
is so small that this is un­
necessary.

The overall result IS a

CL 7402 CL HOIA

The First Really Differen t Time Piece

THE ELECTRONIC EYE CLOCK

by AMELECT

•

disap pears. The setti ng of R1
can then be left alo ne.

Ll , C1, and C2 form a pi
network input circuit, while
5 1 allows the capacitors to be
switched out of the circuit if
desired . (C1 and C2 are not
st rictly necessa ry and may be
omitted if desired , with little
performance degradation. 51
would then be omittcd .]

Tr ans ist or Q1 is a
MOSFET type with very high
ga in, which is protected
against excessive gate vo ltage
ca used by nearby trans­
mitters; 02 serves as an
emitter fo ll owe r to matc h th e
medium o ut put of the
MOSFET (Ql ) to th, low
inpu t impedance o f most
receivers.

One caution in const ruc­
tion is to exe rcise care in the
handling of 01. Its gate is
quit e sensit ive to stat ic
charges, and therefore it
should be handled with a
short circuit across its leads
until just before power is
applied to the circuit. Also,
don't apply a soldering iron....-'-....:. .

6&7
Group & Ne, Me e, ing . !

Technical & ox Forum . !

Ladie . Programs !

1/2 Bloc" Irom Oce an !

Prize Drawings!

August

Sponsored By The

Jacksonville RANGE Association

New Produc'. !

Glan' Swap'e.' !

E.hlbll s!

Rabbit Hun'!

FCC E .ama !

For Ramada Inn ( Ham 'ea ' HOJ r • ••rllafiona , plea se
write 1201 N. ,.f S,_, J""I Bch 32250 (800-22S-2S28J

•

A3J

Fascinating to wat ch as the ELECTRONIC EYE
swi ngs around th e modern clock face d isplaying
each second, minu te , and hour.

• Easy to read , yet mystifying (no hands , springs, moving par ts)
• The conversa tion timepiece for yow home or office

• • Quality in desiqn, mat erials and workmanship
• Operat es on normal house current ( I 20V 60 H z)
. Easily reset by miniature, easily accessible push-but ton

switches
• Beautiful, rich-appearing cases are 100% solid woods
• Available in natural walnut , mahoqany, maple or cherry
e ccvered by a written warranty o f one year on material and

workmanship CL7402 Gran d"" W.II Mounl cloc/<, auembled . . $ 95.00
leil Olio cabinel . . • , 56 .25 kil w /C. bin _! .... , . 1 1.5<l

CL140 JA D;" gon.l Moune WaJ l clock , ...embled . $75.00
kil 01/0 cabi""'l •.. 45.00 kir wlcabinel+b.o.e . 63.00

To order write or call 219-297-3320 /<il w/ca bin_! 55 .00
Indiana residents include 4% ..In tax

• We in vi te dealer inqu iries from all a re".

AM ELEeT ' 06 Sou,h Nowton S"",
Incorporal£d GoodliJnd, IndiafIiJ 47948'-- • •_----=:::J
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Steve Schwartz WA2ALT
2770 W. 5th se., Apt. J8A
Brooklyn NY J J 224

- - next . hide your Mod 19

Specials

Apartment Antenna

this purpose. )
Let 's get off the subjec t of

an tennas before we get dizzy
from the height. A lot of
people ask how to get a good
ground in an apartment. To
tell the t ruth t here is no
really good ground. The best
th ing to use if you can't
knoc k a grou nd rod a cou ple
of feet into the ground is a
water p ipe. If your shack isn't
in the bath room th en you
pro bably don 't have a handy
water pipe. The next best
thing is a radiator pipe. Fo r a
good connection to the pipe ,
scrape away all the pain t. The
best thing to use to connect
the wire to the pipe is a hose
damp.

When you set u p your
shac k always try to pu t up
shelves above the desk . Try
also to get all your eq uipment
within reach withou t having
to get up . Standard co nnec­
tors throughout the shack are
absolutely necessary. Don't
bo lt your paddles or key
di rectly to the desk . And, as
fo- a desk, just about anv­
thing will do except a cotlaps­
ible table. T hey usually can't
hold the weight.

Your shack should be
close to a window and water
pipe of some kind. Try not to
have your entire shack plug­
ged into one outle t or ...
" Standby OM, the circuit
breaker just went!" Don 't put
any wires unde r carpels.
Don't even think about not
getting ligh tning protection
devices. When possible try to
keep your power output as
low as possible.

At all times do every thi ng
in your power to preve nt
TVI. The fewe r peo ple who
know you're a ham, the fewer
peopl e there are to blame you
for TV!. Stay away from 6
meters.

To sum it a ll up, it isn't so
bad livi ng in an apartment.
Just try to use every bit of
space you have. I hope you
are able to use some of these
ideas to help you put up a
better an tenna and enjoy
amateur radio. And , if you
have any ideas or inventions
for apartment dwellers, please
send them to me. w

antenna di rectly to the screw
eye. There should be an insu­
lator between the antenn a
and th e screw eye. Galvanized
wire going from the t ip of the
strip to the top of the wln­
dow helps to support the
antenna. Don 't hesitate to
pay for a good support. A
well constructed antenna
won't come down unti l you
take it down.

Now, I have a word to say
about coax. Try to kee p coax
ru ns shorte r than 15 to 20
feet. If you must make a run
longer than th is use RG·8/U .
Usuall y when you st ri ng an
antenna around an apartment
you use RG·58/U since it is
much more flexible than S/U.
If you have to go arou nd
corners with coax, use 58/U
and t ry as much as possible
not to put sharp bends in it.

If you are putting up a
dipole, have the coax come
st raigh t out of the bottom of
the antenna. T ry to insulate
the ce nter of the dipole. (A
Plexigl as" bloc k is ideal for

com mon, is a wire an tenna
strung along the apartmen t
windows. To start wit h, there
is abso lutely no way you can
have an apartment shack
with out a transmatch.

When you are putting an
antenna up try to keep the
an ten na fro m touching the
building. If th is happens
chances are it will short out.
Also, always get as much wire
out as possible. Use the thin­
nest, most durable and least
likely to be seen wi re that
you can fi nd. If possible,
paint the wire the same color
as the building. Try to get the
antenna at least fo ur or more
feet away fro m any obstruc­
tio ns. Any anten na you can
get outsi de is better tha n an
antenna inside. Don't let the
antenna dangle; always pull it
tight.

One of the best ways I
know of to support the
antenna is to put 1" xl" x
4 ' strips of wood on the
window. Pu t screw eyes in
these strips to attach the
antenna to, but don 't t ie the

A II you apartme nt
dwellers - ~t ready.

Here are a bunch of ideas for
how to hide antennas, run
cables and set up a shac k.
(The nosy bod y on the fifth
floor will never know you're
there.)

The biggest problem for
apartment dwellers is usually
how to put up an antenna.
Actually, we apartment
owners have it made - in my
case I have an antenna height
of 190 feet . Not bad, eh?

To start off, if you have
access to the roof, that's
great! But, of course, we all
know that most apartment
owners are not even allowed
to put any protruding objects
outside of their windows.
" Protruding objects" means
antennas. One of the best
ideas for an apartmen t owner
is a long wire or dipole. With
that there's only one problem
- how to put it up. Stringing
the antenna between two
buildings wou ld be ideal. If
that 's not possible, the nex t
best thing, an d pro bably most
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Edgecom Inc. proudly announces a totally new concept in amateur radio: SYSTEM 3000, a computerized
twa-meter transceiver that provides you with operational flexibility found in no other transceiver. Some of the
extraordinary features of SYSTEM 3000 are:

• TEN FRONT-PANEl-PROGRAMABLE PRIORITY CHANNELS fo r storage of fre­
qu ency , t ransmitter offset . and tone encode r/decoder mode/freq uency .

• BUILT·IN SCANNER fo r automat ic t uning in user -selected one or fou r MHz bands.
Scan speed 2.5 sec /MHz, adjustable pause.

• PRIORITY CHANNEL SILENT MONITOR so you can operate on one frequency whi le
monitoring another .

• TWO FREQUENCY TONE ENCODERIDECODER provides two selectable, fully
adjustable, subaudible tones for transmit andlor tone -cooed squelch .

• ANY TRANSMITTER OFFSET without additional crystals.
• AUDIO!VISUAL ALARM to let you know YAlen the monitored pr iority channel IS

occupied or vvhen t on e- code d squelch is activated .
• ADVANCED PLL SYNTHESIZER cove rs 144.000 - 14 7 .99 5 MHz with full

push- button t uning.
• SUPERIOR RECEIVER wi t h sensitivity, select ivi ty and intermo dulation ch aracterist ics

that are more like military than amateur .
• POWER OUTPUT ADJUSTABLE TO 25 WATTS.
• EXTRAORDINARY WARRANTY. Every SYSTEM 3000 is warranted to be free fro m

defects for two fu ll yea rs, and it is American made so servicing is no problem .
• SMALL SIZE, Desi~ed for mobile and fixed operation , SYSTEM 3000 is only 5.3

Inches wide, 2 .6 inc hes hi!tl and 11 inches dee p.
• VERY COMPETITIVELY PRICED. Introductory price is only S499.

For more details on these and the o ther fine features of SYSTEM 3000, see one at selected dealers or
write to us for a brochure.

Edgecom Inc. 2909 OREGON CT .-A3
TOR RANCE CA 90503
12131 533.()433

"8



Front view of unit.

- - for the ham photographer

A Unique Timer
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tinguish safelight when
enlarger is on ;
6. Allow for " focus"
or non-timed on state ;
7. All ow interval to be
interrupted for "bum-

. ,

un 1441

•..,

T he need for electroni c
timers must be ubiqui­

tous. One certainly gets this
impression from the number
of timer articles publi shed in
the various electronic mage­
zines. There are repeater
timers, identifi cation timers,
phone call timers, Polaroid
timers, and egg timers. One
even suspects there are timers
that are intended for uses
which could not be discussed
in a family magazine. Many
ha ve been suggested for
photographic work ; however,
each of these has certain
defects which prevent it from
being an ideal enlarging tim er.
The ideal timer for darkroom
use must accomplish several
tasks :

1. Timing in seconds to
at least one minute for
routine exposures;
2 . Timing in minutes
to at least 15 minutes
for mural or special
work;
3. A rapid, foolproof
way of en tering time
interval desired;
4. Indication that the
time cycle is progres­
sing, and elapsed time;
5. Automatically ex-

Marc I . lAavey, M .D. WA3AJR
4006 Win/HI Road
Randallstown MD 2 1133

~, lc,
I I I I

'l"s~l;;-

Fig. 1. Block diagram. Fig. 2. Main board schematic.
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ing-in."
By an amazing coinci­

dence, the timer described in
this article does. just these
things!

A glance at the completed
unit will illustrate the major
features of the timer. Time
desired is entered through
two binary coded decimal
(BCD) thu mbwheel switches
on the upper ri ght corner of
the front panel. A two digit,
seven segment light em itting
diode (LED) readout. focatcd
in the upper left corner,
begins at "0" and coun ts up
to the time preset, then auto­
matically resets to zero. A
large rocker switch in the
upper cen ter of the panel
selects an interval of seconds
or minutes. A " center off"
position stops the count, to
allow for a " hold" in tho
ti ming interval. Ti ming itself
is started by de pressi ng a
mo men tary contact push­
button in the center of the
panel. A second rocker
switch, located next to the
power switch, activates the
timer o utput, to energize the
enlarger soc ket and ex­
tin guish the safelight without
disturbing the t iming interval,
for as long as needed fo r
focusing and composit ion. On
the rear panel, grounded ac

I

SEC AOJ

sockets are provided for
E N LA RG E R (on during
timing interval ) an d SAFE­
LI GHT (off duri ng t iming
inte rval ). Addit ional ly, a
phone jack is provided for
footswitch or remote t rig­
gering of the ti mer o perat ion.
Pote n t io m e t er s a djust ing

Rear view o f unit.

second and minute intervals
are also located at the rear
panel .

The ti mer is designed in a
mod u la r fo rmat, wi t h
separate circuit boards for
each subunit. The power
suppl y, mam timer board,

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

MIN AOJ

display, output, and comple­
ment generating sections are
indivi dual perfboards in the
prototype. This allows flexi ­
bility in construction, and
e a se of mod ificat ion or
up d a t in g in the fu ture.
Prin ted ci rcu it layouts for the
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Main timer board, component side.
Main timer board, underside, showing wiring done with Vector
wiring pencil.
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1/60 Hz (one pulse per
minute) is derived fro m
suitable components in the
astab le mode. This clock
output then goes to a pair of
7490 decade counte rs, con­
nected in cascade. The BCD
output of the 7490s is avail­
able at the board edge for
coupling to the display board.
Internall yJ the output of each
7490 is routed to the A input
of a 7485. This chip, which
has seen little use in amateur
publications, is a four-bi t
binary comparator. Taking
two four-bit binary "words,"
and BCD is just such a
"word," it will give a " 1"
output if the four bits at the
A input are identical to the
four bits at the B input.
Alternately, "greater than" or
" less than" outputs may be
selected so that the output is
high with A greater than or
less than B, respectivel y.
Cascade inpu ts and outputs
are avail able, and are used
here, so that output from a
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Power supply board.

provides a practical lesson in
TIL logic devices. The ver­
satile 555 timer chip sets the
pulse for this circuit. Either 1
Hz (one pulse per second) or

Fig. 3. Display board schematic.
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major boards are included for
readers who wish to duplicate
th is method of construction.

A look into the circuitry
of this unit is inte resting, and
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any techn ique desired. While
pcrfboard wired wi th a wiring
pencil was used on the proto­
ty pe, printed circuits are cer­
tainly more convenient, and
layouts are included for those
desiring samc. Standard TIL
precau tions of lead dress and
bypassing sho uld be followed.
Particular care should be
take n in wiring the ac sockets
on the rear skirt. Cabinet ,
placement of con t rols,

l
7 ..--->01----J

OL 747

I I
LI

the ou tput from the 7402 to
the base of a 2N2222. The
emitter is grou nded , and a 10
mA, 6 V dc relay is con­
nected from +Vcc to the
collector. The power supply
is also an unadorned five volt
regulated supply, and no
special com ments are war­
ranted. The experi menter is
invi ted to use my circuit, or
any favo rite of his own.

Constructi on may be by

DL 74 7

I I
I I

~~~I~~~ ~HHm mmi
> 7447 I> 7447 I
• •

L

switches were available to this
wri ter. A small board with
two 7405 hex inverters was
put together to generate the
complement of the number
se lec ted. If com plemen t
switches are used, omit th is
board enti rely, and connect
the switch directly to the
main circuit board.

The driver/ relay circuit is
stra ightforward tradi tion. A
2200 Ohm resisto r coup les

Fig. 7. PC layout, timer board.

give n chip is dependent on
the next chip up the line.
Here, the "1" fro m the
"tens" (most significan t) A=B
outpu t is on ly available when
both the "tens" and "units"
(least significant) A and B
inputs are equal. The B input
to each 7485 is provi ded by
user-defined selector switc hes
located on the front panel,
and is connected through
contacts alon g the edge of the
mai n board. Interface with
the outside world is provided
by a 7402, which has two of
its NOR gates connected as
an RS type flip-fl op. Lifting
the ground on the 5 input
raises the 555 reset line to
logic 1 (high) and sta rts the
clock. The logi c 1 output of
the 7485 , when the BCD
count from the 749 0 agrees
with the preset cou nt, triggers
the R input of the flip-flo p,
grounding the reset line to
the 555, stopping the cou nt,
and clearing the 7490s to
zero. An ou tput state is then
ava ilable, which is inverted
with another NO R gate in the
same chip, and presen ted fo r
triggeri ng outside equ ipment.
The condition at the con­
necto r is "0" when not
cou nt ing and " 1" while
counti ng.

Display is provided by a
convent ional seven segment
LED display, with 7447
decoder-drivers. Observant
readers might note the ICs on
the prototype are marked
SN38841. These are pi n for
pin eq uiva le n ts of the
specified 7447s. The "tens"
digit is hard wired to zero
blan k to imp rove display
legibili ty and lower cu rrent
drain. Although large 0.6 inch
ty pe 747 displays were used
in the p ro t o t yp e, any
com mon anode display cou ld
be used. In fact, any readout
capable of presenti ng the
BCD data cou ld be built,
from four LEOs to nixies.
The display could even be
o mitted enti rely if not
desired.

The B input to the 7485
requires BC D complement.
Although complemen t mode
thumbwheel switches are
obtainable, only straight BC D
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painting, etc., are left to the
whims of the individual.

Once completed, the only
task remaining is calibration
of the t imer . With the unit
turned on, and the interval
set to "SECON DS," plug an
elect ric clock with a sweep

secon d h a nd into the
"ENLARGE R" socket. Set
the t ime to ninety seconds,
a nd push the "STA RT"
butto n. Adj ust the
"SEC ON DS A DJUST"
potent iometer to accurately
t ime th e 1Y2 minute interval.

Si milarly, with the t imer
interval set to "M INUTES,"
adjust the appropriate poten­
t iom e t er to the correct
numbe r of minutes indicated.
Thi s does, by necessity, take
a bit longer! It is impo rtant
to note that, because of

peculiarities inherent in the
555 timi ng circuit, the first
interval will be somewhat
longer than all succeeding
ones. In the prototype, the
difference is about 33%.
Thus, the fi rst second is really
1 .33 seconds, with each

L
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can let your mind run wi ld!
So go have a ball with thi s

dar kroom and every room
accessory . If you have any
questions, or just want to let

s uccee d ing seco nd 1 .0
second. In the minutes mode,
the first inte rval is 80 seconds
(1.3 minutes) with each
s ucceed ing minute 60
seconds. For all but the most
c rit ical applicat ions, thi s
error, once acknowledged, is
acceptab le . Fu rther, re­
mem ber that the stated
accu racy of a 555 is 3%. or
within about two seconds per
minute.

All right, already, "I 've
built the timer," you say,
"now how do I use it?" Well,
that all depends on what you
plan to do with it! Let me
assume, for the moment, that
darkroom use, for enlarger
control, is desired. Plug it in
and turn it on; look at the
display, where a single "0 "
shou ld be evident. Connect
the enlarger to t he
ENLARG ER socket and the
safetight to the (you guessed
it) SAFELIGHT socket. Note
that wi th the relay specified,
not more than 100 Watts
should be drawn from either
socket . Afte r goi ng through

the appropriate pho tographi c
manipulations to determine
correc t ex posure time, set the
desir e d in te rval on the
thu m b wh e e l swi tc hes .
Interval selection would nor­
mally be SECON DS. The
FOCUS mode may be used
for composi t ion and foc using
as desired . When all is ready,
making sure the FOCUS
mode is off, hit the push­
button and sit back to watch
the numbers flash by . As the
enlarger is on, the safelight
should be off. At the com­
pl etio n of the timing interval,
th is situation should reverse
itself.

Bu t what else can yo u do
with it? Set the timer to
ninety minutes and plug yo ur
television (under 100 Watts.
please) into the ENLARGE R
socket and fall asleep to
Johnny Carson. Or plug a bell
into the SAFELIGHT socket
and let your wife use it for an
expensive (although not very)
cooki ng timer. Who kno ws
what you might do with it ?
This th ing is so useful, you

• • • •
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Display circuit board.

me know that you built one,
or li ke the article, feel free to
write. Bu t please, if you want
a reply, enclose an SASE.
(And maybe a picture ?) -

Joh n Skubick K8ANG
1040 Meadowbrook
Warren OH 44484

Cooling Your Relays

- - for peace of mind

that m y antenna relays
operated normally, but were
drawing less current, whi le
being held open - therefore,
cooler running.

Most de relays wil l remain

operate the relay, the charge
in C will operate the relay
norma ll y. However, when C's
full charge is reduced by the
rela y c o i l , fu rther fu ll
chargi ng is prevented by the
curre nt being drawn by the
coil through R. Now, the
relav . co il is receiving a
reduced voltage and current
to ho ld it opera ted in its fully
closed pos ition.

A couple of extra com­
ponents are certainly wor th a
litt le peace of mind. -

full y o perated at one-half to
three-fourths of the rated coil
voltage. The problem is to
st ill get the relay to snap­
close under full rated coil
voltage , and then shortly
afte r, have this voltage auto­
matically reduce to about
three-fourths, to give a rcduc­
tlon in holding curre nt.

When your de rclay supply
is on, and relay control
switc h SW is o pen, capacitor
C will charge to full supply
voltage. When SW is closed toFig. 1.

"'-H_'
@ ...... .....OL'.~.
••" 006 " """.
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S o me of my wire antennas
ha ve re lay direction

swi tching. Con sequently, the
relay ho lding times may be
up to a coup le of hours or so!
Plus, the thought of those
relays baking in the afternoon
sun tends to give me nervous
jitters.

I borrowed this circui t
fro m my model railroading
hobby. The basics are used to
o pe ra te t ra c k s witching
machines. With a change in
values of Rand C, I found
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The stmote panel lay out ond absence of switching make the U-4323 ideal for the younger
experimenter.

- - what you 're missing

engin eers and trade specialists
from the Soviet Un ion. They
arc anxio us to improve trade
relat ions with our country to
help with their balance of
payment problem. So far, the
bulk of trade has been in raw
materials and commodities,
very dull stuff to the elec­
tronics en thusiast. Not know­
ing much about their equip­
ment, I was very cu rious
abou t its design, the type of
semiconductors used, how
good it is, and the prices.
The y have a state mon opol y
on a ll manufacturing indus­
tries, so all e lectronic equ ip­
ment is sold through state
trading o rganiza t ions . Test
equipment (VOMs, coun ters,
scopes, erc.) is sold by
Mashpribor in torg, electronic
com ponents by Elektronorg­
teknica, and communications
equipment by Sudioimport.
This approach results in a
high degree of standardiza­
tion t hroughout their
cou ntry. It also results in
fe wer innovative designs by
their engineers.

F r o m my contacts, I
received two pieces of test
eq uipment for evaluation.
Both o f them had usefu l fea­
tures no t foun d in instru­
m en t s cu rrently on ou r
market. The first was a sma ll
mul timeter. t he U-4323. It is
designed fo r th e hobbyist and
ham radio operator. It is
sim il ar in appearance and
o u twa rd construction to
many Japanese import instru­
ments in its price class. Range
selec tion is done by plugging
the test p rods into the appro­
pria te ti p jacks. Unpacking
the instrument, I discovered a
small package with spare
diodes and a spare meter fuse.
A comprehensive o perating
hand book - in English ­
co mple te with circuit dia­
grams and maintenance data
was included .

A quick glance at the
panel revealed th at in addi­
t ion to bei ng a conven tional
YOM, it contai ned an audi o
oscillator and signal gener­
ator! The output of the audio
osci llator is a 1000 Hz square
wave. The rf output was fixed

•

neers from other co un tries,
many of whom are hams.
While working on an interna­
tiona l p r o gr am , I met

O ne of the more enjoy­
able benefits of being an

electronic engineer is the
opportun ity to meet engi-

A Look At

Sov ie t Test Gear

Sam Kelly W6JTT
J2~ 11 Owen Street
Garden Gro ve CA 92641
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The U-4341 has a neat straight forward panel layout. Note the
universal transistor socke t at the top.

at 465 kHz, t he standard i-f
for their country. It was
modulate d by the 1000 Hz
square wave. A quick check
wi t h my comm unications
receive r reveale d that the
harmonic content was quite
rich. It was usable as an align­
ment source to well above 30
MHz. The outpu t level of
each of the outputs was a
good solid 0.5 volts. Th e cir­
cuit is quite clever, using
three germanium PNP transis­
tors. Two are used for the 1
kHz multivibrator, the third
is an L-<: controlled oscillator
which is base modulated by
the multi vibrator. The pack­
aging of the transistors was
quite distinctive, being a
combination of the TO-5 style
and the old "top hat." All
components appeared to be
very well made, particularly
the meter movement, which
is a rugged tau t ban d type of
construction . Diode protec­
tion is also provided.

The little han dbook is
quite comprehensive, going
into the theory of operation
for the oscillator circuit. The
40 microam p me ter mo ve­
ment is described in suc h
detail as to permit field repair
and rewi nd ing of the mete r
coil. A section is devoted to
the variat ion of read ings due
t o c hanges in ambien t
tem perature , ba ttery voltage,
meter pos ition, and the fre­
quency of ac vol tages. All
measurements are illust rated
by si mp le one fu ncti on draw­
ings. It was evident that the
manufacturer realizes his
instruments will be used in a
wide range of cli mates by
people who may not be too
well trained.

The U-4341 is a combina­
tion instrument that incorpo­
rates a transistor tester wit h a
high quali ty conventional
VOM. It is a quality instru­
ment that would be classed as
a bench test instrument
adequate for commercial
service work. It is housed in a
black plastic case designed for
tabletop use. Rated accuracy
is 2.5% for dc and 4% for ac
ranges. Ac frequency re­
sponse is from 45 Hz to 20
kHz. Both ac an d dc currents

are measu rable . The instruc­
tion boo k is very compre­
hensive and, like the o ne for
th e U-4323, provides a lot of
information for the user
wo rking in out-of- the-way
places.

Another nice feature is the
inclusion o f special low range
scales. The lo west ac current
range is 300 microam ps, de is
60 microamps. The lowest de
voltage range is 300 millivolts
full scale. The most interest ­
ing fea ture is th e built-in tran­
sistor test ing circuit . The
me ter will measure lcb, leb,
and Ici (defined as initi al col­
lector cu rrent as measured in
the com mo n emi tter con­
figuration with zero emi tter­
base voltage) with an ac­
curacy of ± 2.5%.

The quality of the instru­
ments is q uite good when the
price class is considered. Both
ins truments are well sealed
against dust and moisture.
Ba tte ry repl ac e ment is
accomplished by removing
the bac k plates. All instru­
ments have manufacturing
seals placed by th eir quality
cont ro l department to reveal
any tamperin g th at might
void the warranty . A separate
certifi cate o f inspection giv­
ing the performance speci fi ca­
tions and quali ty assurance
signoff is packed with each
instrumen t.

Reading the man ufac­
tu rer's literature provided
insight in to th e type of equip­
men t availa ble to the Soviet
ham . There appears to be no
prod uct ion o f st rictly ama­
teur rad io equ ipment in the
Soviet Unio n at this time.
This means th at the Soviet
ham has to build his own or
m o d if y mi lita ry su rplus
equip ment. This is made
available to him through
DOSA FF, an organization
that has no American eq uiva­
lent. It is a civilian auxiliary
for su pporting the armed
forces, and would be roughly
analagous to having MARS,
civil defense, the National
Rif le Association, sport
parachuting, and other para'
military activi ties rolled into
one su pe r o rga nization.
Sovie t defense pol icy places

significant emphasi s on hav­
ing a t rained cadre of civilian
radi o operators available to
assist the military in the event
of war, so they supply indi­
vid uals and clubs with equip­
ment mu ch in the manner
that o ur MARS program is
su pposed to o perate.

In browsing through their
equi pment catalogs, I came
across a number of test
instruments that would be of
interest to hams in this
country. Amo ng these was a
neat litt le 3 inch scope. It had
a calib rated triggered sweep,
10 MHz bandwid th, built-i n
calibration, and a nu mber of
other desirable featu res.
Again, there was a design
twist - this scope was de­
signed for the hobbyist with
li mited facili ties to maintai n
his test equip ment. Although
of rece nt design, it was de­
signed aro und a series of high

reliabi lity vacuum tubes to
minim ize th e nu mber of
componen ts.

If and when these prod­
ucts appear o n our market
will depend on the polit ical
si tuation. One of the ma jor
stumbl ing blocks is the lack
of a "most favored nation "
treaty wi th the Soviet Union.
Lack o f such a t reaty results
in d rasticall y higher import
duties that would price the
pro ducts out of the market.
There has been a great im­
pr o ve m e nt in relations
bet ween ou r two countries in
the past few years. Ho pefull y
th is will continue so that we
will avoid blasting each other
o ff the face of the earth!
With th e ever-increasing
prices of Jap anese electronics,
we may see a day when the
USSR will be a major su pplier
of popular elec tronic equip­
menL ·
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Are Still Around

Surplus Goodies

what to look for

many pl ug-in contacts and no
waveguide, there's a good
chance you 've got some kind
of logic device. If there is one
or more BNC connector ,
expect high frequency cir­
cui try. If there are wave­
guides but no wires or plugs,
don't bother wi th it unless
you like to work with wave­
guides, because you won 't
find anything else inside . If
there are waveguides and elec­
trical connectors, then you
might have an amplifier or
oscillator. If there are very
small coax connectors, you
probably don 't want it, si nce
the odds are it is a strtpl lne
unit, and that whole field is
generally outside the reach of
a hobbyist.

Next look for identifiable
parts . A sticker reading
" Danger, Magnetic Material,"
or the li ke will usually be
affixed to a magnetron or
traveli ng wave tube. In addi­
tion, the latter, of which
there are a bewildering variety,
are often relat ively long and
thin metal tubes . If you see
waveguide involved with gear­
ing or other mechanical link­
ages, ex pect a tu nable cavity,
which might indicate an oscil­
lator or measuring device. A
rotatin g cylinder or drum
with movabl e pins or tabs
might be a programming unit.

If, after examining the
device, you decide to buy it,
don 't forget to make the
same checks you wou ld for a
conve ntional component.
Look for evidence of wate r
soaki ng or heat discoloration,
no t to mention dents and
other p hysical damage.
Remember that even the
rarest find isn't worth a cent
if it's broken .

After you get your trea­
sure home, you'll probabl y
want to delve around in its
insides. One word of caution:
Some microwave tubes use a
very poi son ou s bery ll ia
ceramic inside. The y are usu­
ally marked with a warning,
but to be on the safe side,
don 't open anything that
looks like a traveling wave
tube, even though there may I

be so me very inviting set­
screws on the end . Even a few

fine UHF amplifi er for the
price of a bag of capacitors.

So how do you fi gure out
what is good, or even what
somethi ng is? While there
isn' t any cut-and-dried meth­
od, there are a few rules of
thumb that can help turn
surplus shopping into a real
t reasure hunt.

Suppose you have, while
browsi ng th rough your local
su rplu s em porium, come
upon a whatsl t that looks
interesting. After checki ng it
for ident ifying marks and
find ing none, you take it up
to the cash register, where the
man says he doesn't have any
idea what it is, but you can
have it for five bucks . Should
you get it? After all, five
dollars in tl.ese days is rich
food fo r a junk box stuffer.

The first th ing to look at is
the provision for input and
output. This might likely be
in the form of plugs, sockets,
or waveguide flanges. The
number and type of connec­
tors can tell you a lot about
the unit. If there are a good

inc omprehensible compo­
nents that tend to pile up in
the back room simply be·
cause nobody really knows
what they are.

It 's a real shame that more
people don't know, or don't
care , about these unknowns,
because they 're good. Fo r one
thing, they are often a step
ahead of state-of-the-art , uti­
ti ling principles that commer­
cial products haven 't gotten
around to yet. Micro wa ve
technology in particular has
ent ered th e twenty-first
century, and much aerospace
surplus involves microwaves.
They are generally bu ilt to
incredibly high standards,
especially if they co me from
NASA; so me of those compo­
nents make the proverb ial
Swiss watch look like a dime­
store can opener. Finally, and
most importantly , they are
cheap compared to the usual
surplus fare . A few cautious
purchases can yield a small
fortune in cann ibalized parts
alone, and if luck is with you,
you might walk away with a

- -

A lmost everyone in clcc­
tronics makes liberal

usc o f surplus material, not
only because of the price
advantage, but al so because
there arc a number of surplus
items which aren't generally
available in ordinary sto res.
In the past , most surplus out­
let'> dealt primarily in radio
equipment, with a certain
amount of radar co mponents
and maybe an occasional
computer un it turn ing up. In
those amazingly remote days
before solid state electronics
and computer technology,
the surplus buyer could
iden tify just about any thing
he might run across, and if he
cou ldn 't , the man who ran
the place could look it up .

All that has changed, for
be tter or worse. Browse
around a surplus sto re today
and you' ll be luck y to recog­
nize half the stoc k; even the
s tore's o wner will often
th row up his hands in a
"you've got me" gesture. The
new space age technologies
have spawned a flood of
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- - quick mod for the Standard HT

The Touchtone Connection

parti cles of beryllia can cause
cancer if inhaled. There is
also a slim but real possibility
of radioactives being used in
some aerospace equipmen t.
Any componen t contain ing
even a slight radiat ion source
will be marked wit h the
purple trefoil. If you see it, it
might be prudent to return
the un it to the store ; you
certain ly wo n't have a use for
it.

The odds are against find­
ing e ither of those things.
Probab ly you'l l uncover so me
conventio nal PC boards wi th

T WO years ago I ins tall ed
an older version Data

Signal touch tone pad on a
Standard. It was very difficult
due to the thick metal I had
to cut through in add ition to
the plastic thickness. It was
hard to take out of the
carrying case, bu t the alter­
nat ive was to cut an opening
in the case . This idea I
rejected, si nce I thought it
woul d ruin the appearance of
the case. Since co nvenience is
the main pur pose of having a
handle-tal kie, I was pleased to
discover that Data Signa l's
newest rouchtone pad (TIP)
is only .050 inches thick and
made of a mylar-covered
mask wi th stain less steel wells
and gold-plated circuits. With
this pad there is no need to
cut the carrying case at all,
givi ng the pro ject a more pro­
fess iona l look. I recent ly
purchased a new Standar d HT
and installed t he new trim
TIP. I found that I cou ld
operate the new keyboa rd
(KBD) wit h the HT inside its
case. Those who may not be
able to or want to do thi s wil l
be glad to know you can
app ly a " peel and stic k"
facsimile of the TTP on the
leather case directly over the
actual TTP on the HT. I was
lucky enough to acqu ire a
"peel and st ick" mask of the
KBD from Data Signa l whi ch
is located here in town. No w
I will do my best to explain
the insta llation of the TTP
and give you so me of t he
reasons I think it is a good
idea.

This time I decided to
place the TTP very low on

conventional , high qual ity
com po nents on them, various
wavegu ide devices, and per­
haps some stripline un its.
These latter will probabl y be
slim metal bo xes, anywhere
fro m one to f ive inches
square. Inside the boxes
you're likely to fi nd only
co nductors and junc t ions. If
you're very lucky, you' ll
recognize the innards of your
buy as a whole unit, sayan
amplifi er, and be ab le to use
it as is. If you're ve ry un­
lucky, you'll find all the cir­
cu itry e nca ps u la ted in

the fro nt panel of the HT. I
chose this position because all
you have to cut thro ugh here
is plast ic, and this placemen t
loo ks best. Here are so me
things needed for the pro ject
other tha n the HT: Data
Signal TTP kit *; file - very
small ; el ectrician 's knife; two
base, cl ear epoxy; masking
t a pe; solde ring iron and
solde r.

Remove all knobs and the
main PC board from the
chassis. Lay the TTP circuit
board on the inside fro nt for
appro ximate f inal pl acement.
Check fo r fitti ng and then
install the crys tal near the top
as close as poss ible to the
TTP circuit board. Lay some
sort of insulatio n tape o n the
metal sub-chassis and th en
solder the wires to the circu it

" Dat a Signa l Inc .• Commerce
Lane, Al ba ny GA.

ceme nt, or incomp rehe nsible
st ripline boxes, or so mething
you sti ll ca n't identify . In
betwee n th ese extremes,
you' ll find some good usab le
par ts or so me th at may be
usabl e someday - jun k box
stuffers.

If you can find a manufac­
tu rer 's name and a model
number, you might try writ­
ing fo r informat ion . Some
manu facturers are very help­
ful, some are not so helpful,
and some are helpfu l but
c ha rge for spec shee ts.
Remem ber that an SASE IS

boa rd . Care should be taken
not to get so lde r in the holes
o n the bo ttom of the KBD.
No w solde r the othe r wires to
the TTP circui t board. Next
place tape over the circuit
board to insul ate it from the
HI' s main board . The ex t ra
wi res should be taped down
too . Three wires are run to
the right si de of the HT up to
the PL socket where #1 is
" ground," #3 is " power on
transmit" and #8 is "externa l
audio input." The leads are
t inned and stuck in the
soc ket. Al so, a SOk helipot is
used here to con t rol the
audio into the HT. The center
wiper arm o n the trimpot is
the aud io input fro m the
e ncoder, and o ne lead shou ld
go to ground and the other
lead to #8 PL socket.

The pad is glued firmly on
the HT with epoxy. Th is
mus t be used spa ringly and

always called for.
Wit h a lit tle practice, any­

one can co me up wit h other
rules of thum b, ta king in to
considera t ion size, materials
of construction, and geome­
try . But if vou do buy some­
th ing tha t ne it her examina­
tion nor requests can identi­
fy , don't feci too bad.
Someday you may see tha t
go ld- p la ted, waveg ui d e­
studded, epoxy-po tted trea­
sure in a cata log for fift y
doll ars. And if you don 't, it
wi ll st ill ma ke a fine boo k­
end . -

Tom Fr ench WA 4BZP
909 Society A ve.
Alb.my GA 31701

wit h much caut ion not to
allow t he epo xy to get into
the ho les on the bottom of
the KB D. These arc for
breat hing. Allow t he pad to
co nfor m to the curvature of
t he HT as the KBD is flexible.
After gluing the KBD on the
HT, tape it down wit h
masking tape and let it sta nd
overnight unt il glue IS co m­
pletely dry.

Try 10 put the Hf into
yo ur desk to p charger if it fits
without pressi ng o n the KB D.
If not, take the knife and cu t
the ribs ou t of the inside of
the charger. Then fil e t his
area do wn to a smooth finish.

I ho pe other s will en joy
this project as much as I d id.
I th ink this is by far the
easiest TTP arrangement and
mo st pr o fe ssional-looking
install ation for the Standard
HT. -
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- - using dial telephones
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Fig. 2.

fo llowing pattern : All tele­
phones in the system are
connected to the exc hange at
the terminal block. There are
th ree conductors per station,
which are broken down to
color codes red, green , and
yellow. The red and green
wi res of all stations are inter­
connected in parallel with the
de power supply, wi th the
posit ive going to red, and the
negative to ground. The yel­
low leads are separated - and
given their ow n terminals.
The talk circuit and the dial
impulses usc pair red-green,
while the 110 V ac ringing
current goes over conductors
yell ow (+) and green.

In series with the dc power
source is the li ne relay ­
which responds to the off­
hook condition, and also
relays dial impulses to the
connector. I chose to have
the uniselecto r powered di­
rectly by the 110, although
th is is not mandatory. The
uniselector coil voltage is
controlled by the line relay.
When a telephone is li fted
from its rest, the line relay
closes, and provides talk volt­
age. At the same time, it
causes th e untselector to
advance one step, which is
the "start" posi tion . Addi­
tional pulses will drive the
stepper until it rests on the
desired con tacts - ca using
th e 110 V to be applied to
the yellow ring li ne.

Our exchange makes use
of the common talk-selective
ring pr inciple, which is very
economical for low use appli­
cations. There is no need for
a busy signal in this system,
as you can tell immediately
upon lifting the handset if the
system is being used .

Due to the fact that our
system uses a three conductor
wi ring plan, it may be neces­
sary to alter the connect ions
at the subset. In my ex­
c ha nge, I use imported

frequencies between 20 and
50 Hz.

Most commerci al switc h­
ing eq uipment also operates
from the talk voltage. In the
major it y of professional
systems, the ringing current is
obtained from motor-driven
ringing machi nes, or from
static ringing generators. In
our exchange, we will use 26
V de for talk, and steal the
110 V house current for ring­
ing the bells. Most telephone
ringers will operate sattsfac­
tori ly at this higher frequency
with only minor adjustments.
This is really the easiest
method of ringing - as you
do not have to change the
bells in your phones. We will
also make use of the three
wi re system - that is, three
conducto rs leadin g to each
subset. This alleviates the
need for more sophistica ted
equipment, and saves on
expense.

In ge neral, ou r switching
system operates using the

wi th push-button di aling. A
simple but eff icient switching
system can be built at reason­
able cos t , and with only a few
hours wor k. In order to keep
the cost minima l, and the
const ructi on simple, we are
going to fore go so me of Ma
Bell's luxuries, which are
really unnecessary anyway.
What we will be left with is a
s treamlined version of a
commercial tele phone
exchange which will be best
suited for private use.

The theory behind our
exchange is basically the same
as with commercial systems ,
that is, circuits to distinguish
between o n and off hook
conditions, supply tal k volt ­
age, coun t the impulses from
the dial and make necessary
selections, and provide a way
10 apply ri nging current to
the desired bell. In most
commercial exchanges , the
talk voltage used is 48-50
volts de, whilc the ringing
current is 90-105 volts ac, at
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Phone Exchange

Fig. 1.

Build A

T he telephone is one of
the most useful devices

available for co mmunicating
around the house, farm, or
pl ace o f business. Unfo rtu ­
nately , most of us are usually
fo rced to either rent equip­
ment from the local tetco,
which can be rather expen­
sive, or settle for war surplus
magneto phones. There is
another solution, however ­
that is, to construct your own
dial telephone system.

This may seem to be an
awesome project for many;
ho we ver , the exc hange
doesn't have to be a ten
thousand line crossbar unit
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Fig. 3.

uniselector. Make sure that
the correct voltages are reach­
ing the subsets - and that the
talk circuit uses red-green,
and ring has yellow-green.
Accidental reversal of these
color codes could result in
your t e le p ho nes being
damaged.

With the automatic reset,
the uniselector should return
to the rest posit ion when you
hang the phone up. Some
adjustment of the stepper
may be necessary. Agai n, tria l
an d error adjus tments will be
requ ired fro m each exc hange.
I have used phones up to a
half mile from th e exc hange
witho ut appreciable loss in
transmission volume or ri ng­
ing. Th is system is qu ite flex i­
ble in its uses, and provides
much for very little money.

Th e c ha r ac te ristics of
o perat ion are as follows : On
pi cking up th e handset, the
line relay closes and a de hum
may be heard in the receiver.
The un iselecto r has also
ste pped to its first posit ion,
and is ready for yo ur instr uc­
t ions. When you dial, the
s te p pi ng sw itc h moves
forward in synchrony with
your dial pu lses. Immediately
at the end of the pulse train,
11 0 V ac is connected to the
bell of the called telephone
and it rings. The ringing will
continue until the called
party answers, or until you
hang up your telephone.

This telephone system
should not be interconnected
with any commercial systems,
as the dc from your exchange
will cause problems for the
switching equi pment at the
telco, and perhaps give you a
chance to meet some of Ma
Bell's attorneys.•

Ericsson-type telephones,
which arc intended for usc
wi th either two or three wire
systems. No modification is
required. Also, the European
telephones have high Ire­
quency "straight line" ringers
which do not need retuning.
Other types of telephone sets
will operate equally as well,
but, as mentioned earlier, it
may be necessary to retune
the ringer. This may be
accomplished simply by
adjusting or removing the
weighted striker, or expert­
men ting with the screw
settings.

If the telephone is of the
type which is normally in­
tended for use with standard
U.S. two-wire networks, you
may have to change around
some of th e wires on the
ph 0 ne's transmission net·
work, so that the ringer will
be connected to bot h yellow
and green. There will be no
problem with the talk circuit
- just remember that the
conductor codes are red and
green for this, and that green
is shared wi th ring.

It is also possible to rewire
the telephones so that the
receiver elemen t will buzz
loudl y instead of havin g the
bell ring. This would only
occur whil e the te lephone
was on the hook, and the
receiver would be used for
regular speech up on being
li fted. Fig. 1 gives yo u a
representative schematic fo r
"receiver ringing."

Wi th regard to the types of
wire and cable used for con­
nection, I used eight conduc­
to r cable leading to the sub­
sets, with three conduc tor
cable tapped into it where
needed. In order to save on
wire, I used one pair as the
talk circuit for all stations,
but gave each station its own
ringing line. This practice is
illustrated in Fig. 2. I would
definitely recommend that
terminal blocks be used at the
subsets, if possible. This is
only good wiring practice,
and saves a lot of grief. With
our mini-exchange, I do not
really recommend that this be
done, as speech quality is
diminished greatly. For best

results, usc metallic paths on
all circuits. Remember that
you are using 110 V ac for
ringing, and make certain that
all wiring is suitable for car ry­
ing th is.

I should mention that the
speech quality of your ex­
change will depend to a great
degree upon the wiring job.
That is to say, loose connec­
tions and this sort of thing
will cause scratchy, almost
unintelligible circuits. Also,
the type of dc power supply
used will playa great part in
the speech quality. There will
be some noise from the ac
parts of the exchange, and
the moving parts, but this
should not impair conversa­
tion .

In my exchange, a ringing
signal may be heard in the
receiver; this is derived from
the 60 Hz hum present on the
line when the uniselec tor is
connected with it. As was
previously mentioned , there
is no need fo r a busy signal.

Before you start construc­
tion of your own exchange,
you sho uld plan careful ly in
order to determine your tele­
p hon e needs. The basic
exchange circ ui t is inte nded
to take care of ten numbers,
or te lepho nes, although with
modificati on more could be
used . It would be helpfu l if
you had th e telephon es which
you will use in the system on
hand d uring construction.

Bu ilding the exchange is
really a "trial and error"
process; that is to say, you
bu ild a stage, test it, and
hoo k a cou ple of stages
together to see if it will all
work properly. As you build
your exchange, you may find
certain modifications which
will better suit your needs.
This project is of the type
that lends itself to furt her
experimentation.

Now that we have dis­
cussed the theory and appli­
cations of our exchange, we
can venture into the construc­
tion end of the project. You
will notice that there are but
a few parts used in the sys­
tem, all of which can be
obtained without much dif­
ficulty. It is important,

howeve r, to use a uniselcctor
(ste pping switc h) which has
ten positions, with automatic
reset. The counting o pera­
tions in thi s exc hange arc on
a decimal basis, and therefore
it is important that the
cou nter correspond likewise.
There are many different
types of steppers available,
but t have found that the
only one usable in our sys tem
is the uni t wi th ten positions.

The inexpensive 25 posi­
tion unlselectors which flood
the market arc generally not
used as connectors, but are
employed in the line-finder
stages of commercial ex­
changes. Other than this note
on the counter, components
may be as varied as need be.
Most of the exchange can be
put together from junk box
parts.

Construction itself is
remarkably si mple; just use
good wiring techniques, as
yo u woul d wi th any project.
The components used in the
exchange are rugged, and will
ta ke lots of abuse. I have
never had to replace a si ngle
part in th e three yea rs si nce I
bu il t the unit. Anothe r th ing
to remember when assem­
bling the exchange is that the
green wi re serves as a co m­
mon gro und, and must be
co nnected to all areas requir­
ing low voltage negative. If
yo u have problems with the
pho nes no t ringin g, I would
chec k the green wire to make
sure that it li nks all stages of
the syste m.

When yo u are ready to
wire the unlsclecto r, choose
the station numbers using
digi ts two th rough ten. This
system uses digit one as a
start ing point, and the line
relay automatically sends the
connector to this point. Also,
if digit one were used, jiggling
the hookswltch could acci­
dentally call a station. Fig. 3
gives you the complete
schematic for the exchange.

Once you have completed
wiring the exchange, you
should test it, looking for
possible short circuits and
connections which might rub
against each o ther. This is
especially necessary at the
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- - completely regulated

Build A Brute

see what I mean. So r got
busy and loo ked thro ugh
stacks of my ham magazines
to find a supply that woul d
suit my purpose. That is, +12
to +15 V de at about 20
Amps intermittent and 9 to
11 Amps constant current
th at is well regu lated. , had
built one such supply last
year for my 2 meter amplifier
which was good for about 8
Amps . Th is was an art icle in
73 Magazine by Warren
MacDowell in the May, 1975,
edition. I would suggest to
anyone desi ring to build this
t ype of power supply to read
that article whether or not
you are going to build that
supply or some other, as it
contains some very good
technical information la id
down at ground level.

While having no problems
with the circui t, I d id have
trouble finding the parts
locally . What I ended up with
was not as attractive as the
one picture d, but it did a
great job and still does. All of
the parts on the regulator
board are very easy to find if
you substitute Y2 Watt resis­
tors fo r the Y4 Watt ones.
Radio Shack and Lafayette
seem to keep an ample sup­
ply. The same with the
LM723 ch ip. I could not,
however, find the MJ3000
Darlington anywhere locall y.
Good high current pass tran­
sistors will work as well as the
Darlington for this purpose,
and I might add thal that is
what we use in our computer
power supplies for the most
stable o peration . The best
you can get is th e 2N3055 or
equivalent, as they are less
susceptible to goi ng haywire
with some rf feedback . You
can drive 4 of these goodies
with a single 2N4911 or
equivalent and, by putting .3
Ohm resistors on the emitte rs
of the 2N30 55s, you can
safe ly draw up to 25 Amps of
current a t +13.8 V de inter­
mittent and about 18 Amps
continuous (that is, provided
you heat sink all 5 transistors,
driver and pass).

I used two 15,000 uF
capaci tors for better regula­
tion, but they don't have to

myself to lay down some
additio nal long green for a
+12 V de power supply.
Check the prices and you will

Fig. 7.

Power Supply

H av in g recently pur­
chased a new sol id

state 80 through 10 meter
transceiver, I couldn't bring
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Parts List

volt an d 8 volt regu lators in
the rigs will not take it and
you will fry one very easily.
When the voltage does exceed
+15 volts and the crowbar
shuts it down, what has prob­
ably happened is that the
regulator chip and the high
speed diodes are blown for

be two of that exact val ue.
You can use what you can
find and , as long as they total
up to between 25k and 30k
uF, you will be OK. The
voltage ratings should be at
least 40 V dc and 50 V de
surge.

I had a couple of old TV
transformers around and I .
put them in series to get
about 19 V ac; with a bridge
rectifi er and all the capacity,
I had my 25 V ac for good
regulation. One of the t rans­
formers had a single 6.3 wind­
ing at about 8 Amps and th e
o ther had bo th a 6.3 winding
and a 5.0 wind ing bo th rated
at 7.5 Amps. This wo rks o ut
fi ne, bu t I was able to find a
single transformer at a ham­
fest wit h the secondary rated
at 25 V ac at 12 Amps; it
works very nicely.

Some other things I did
differently were:

(1) Fuse both the nput
and output of the supply for
1()()% protection.

(2) Put .01 uF caps across
the primary of the trans-

former to gro und for good
t ransient protection .

(3) Pu t a .22 uF non­
electrolytic tubular capacitor
rated at 100 volts across the
secondary and bridge rectifier
to aid in noise and rf.

(4) Put a .01 uF disc ca­
pacitor on the output of the
voltage regulator terminal Vo
to bypass noise that will be
passed through the o utput
transisto rs (incide ntally, this
shows up as soundi ng si milar
to ac hu m if you ha ve an FM
rig connected to the supply,
and it gives you an ech o on
your voice on SSB peaks).

(5 ) The last change th at I
mad e I feel is by far the best,
I have a 15 vol t zener dio de
constantly mon ito ring the
out put vol tage . If anything
happens and the vol tage
exceeds 15 volts, the zener
conducts and fires t he SCR
and immediately crowbars
the supply from the trans­
ceiver. It is extremely danger­
ous to solid state transceivers
(any band) for the input volt­
age to exceed 15 volts. The 5

A1·A4
A5
AG
A7
A8
A9
C2-e3
Cl
C4
C6-C6
C7
C8
C9-e11
01·04
05-06
D7
D8
D9
Q,
02·05
F1
F2
NEI
5'

.3 Ohm 10 Watt
1.8 k ~ Watt 10%
2.5k tnmpol
2.7k Yo. Watt 10%
1.5k Yo. Watt 10%
1k Yo. Watt 10%
15,000 u F 40 V de
.22 uF @l00V de t ubular
250 uF 025 V de
1.2 uF 1iil35 V de tantalum
220 pF @25 V de
100 uF @25 V de
.01 uF @500 volts
1N3492 or equiv. ( 100 piv @ 18 A mps)
1N4601 or equiv.
1N4002 or eq uiv.
1N965A or equiv. 11 5 volt zener }
2N444 1 or equiv.
2N49 11 or ec utv.
2N3055 or ec urv.
5 Amp fast blow f use @ 125 vol ts
20 A mp f ast below fuse @ , 25 volt s
11 5 V ec neon indicator lamp
Switch - si ngle cote. singl e t hrow @ 115 Vae

some reason , and by not
permi tting the 2N4911, your
pass transistors will be saved.
A parts layout is not shown,
as it really is a sim ple circuit
that can be etched or point­
to-point wired easily, and
aga in yo u can refer to the
past art icle. -

- - dial as you drive

Drake Touchtone Review

O ne o f the most useful
accessories for you r 2 m

FM rig is a touchtonc" pad
fo r use while ope rating
mobil e. A lot of repeater
grou ps have insta lle d touch­
tone functio ns ran ging from
teleph one diali ng to direc t
weathe r reports. Recentl y,
the D r a k e Co m pany
introduced a new mike wi th a
built-in touch tone pad that
should be of considerable
interest to many amateurs.
The mike is specifically
designed for use with the
Drake TR·33, but can be used
with other gear that is
com patible with a 500 Oh m,
dynamic microphone.

The feature that makes the
Drake mike so interesting is
that you can turn it over and
tap out a telephone num ber
from your car. What 's mo re,
the physical d imensions are
only 6.6 x 8.9 x 4.3 em (2.6"
x 3.5" x 1.7 " ), which ma kes
it just about the same size as
a regular microphone.

The Model 1525 specifi-

cations are pretty impressive.
The freq ue ncy response is
300·5000 Hz. The encoder
aud io level is internally
adj ustable from 1 mV to 5
mV and is factory ad justed
for Drake gear . Finall y, th e
su pply vo ltage requirements
are 7.5 to 15 V de.

After receiving th e mike, I
had to rewi re th e panel
socket on my Drake TR-22C.
The adjustments took about

one h o ur and involved
prov idi ng t he necessary
voltage to pin number 4 of
the panel jack along with
reloca ti ng a g ro un d
con nect ion . On a TR·33 no
rework is required ; just plug
in and it is read y to go.

On-t he-air performance
has met all of my expecta­
t ions. The aud io quality has
been found to be comparable
to the o riginal mike. The

Tom Hart WAJJGG
730 Gay St.
Westwood MA 02090

tones .....e re tes ted and found
to be on the correct fre­
quency and at the proper
level. I had no t rouble
access ing my local repeater
on the first t ry .

The mike has interested a
numbe r of local ama teurs
who want a micro phone an d
touchtone co mbina tion but
don' t want to build a kit. At
$49.95, I think that Drake
has a real winne r. -
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Marine Radiotelephone

Conversion

- - remember the SO-D?

Pholosby K8lKe .

Fig. 1. The author's BIMINI 30 with top cover removed. This 30 Watt three channel model is
one of several Pearce-Simpson AM marine radio telephones.

80

W ould you believe a 50
Watt AM transceiver

for 160 or 75 meters - or a
CW transmitter - or a 12 to
375 V dc solid state inverter
- or a dandy collection of
parts for your jun k box - for
$20 more or less? Hard to
believe in this age of lnflat­
ion, but read on ...

This year marked the end
of AM operation on the 2
MHz marine band (which
includes that venerable 2182
k Hz calling and distress
channel) in the U.S., with
marine radio shifting to their
new VHF FM band . Boat
owners now find thei r AM
rad io telephones useless and
may junk them if a ham
doesn' t get there first! Some
rigs have already been deep
sixed, so you had better act
fast if you want one .

This article is based on my
experience with Pearce­
Simpson units used by many
pleasure and bus iness boaters
on the Great Lakes. They are
similar in size to 2m FM
transceivers, designed for 12
V dc and draw half an Amp
on receive and up to 17 Amps
on transmit . The receivers are



Fig. 2. Top chassis view of the BIMINI 30. The compression capacitors C38, 39 and 40 are the
plate tuning capacitors for the three channels. The paralleled antenna loading capacitors are
seen at the lower center with the series antenna loading coil above them. A ferrite bar inside the
coil increases its inductance. The receiver section is along the top of the picture with the
receiver 's rf trimmers mounted above the speaker. From left to right across the center of the
picture are the '2/B6 final, T- R relay, crystal sockets, receiver converter coil and the rf output
indicating lamp assembly.

solid state except for the
rf/converter stage which is a
tu be for protection against
static picked up by the tall
boat antenna. The trans­
mitters are two tube oscil­
lator-power ampl ifier type
using a 12J B6 final with a
solid state modulator and run
25-50 Watts inp ut power with
plate mod ulat ion.

Both transm itter an d
receive r are crystal controlled
and FT-243 holders work
fine. The receive crystal is
455 kHz above the desired
frequency. Various mode ls
have three to five channels,
and so me include a stan dard
broadcast receiver. A switch
allows mon itoring with t rans­
mi tter filaments off to save
power. You may find a
:arbon push-to-talk micro­
chone or telephone type
tan dset . A pil ot lamp
ndicates relative rf output
("tune for maximum bril­
lance"} and a 0 .635 cm (\4
nch) phone jack is on the
Jack for checking fi nal
cathode current.

The transmitter output
.lrcult is a pi-netwo rk plus a
arge loading coil in series
with the anten na terminal,
feslgn ed to load short vertical
mrennas below their resonant
requencv. (A typical boat
mtenna is a vertica l mast
ibout 6 meters high with at
east its upper half being a
relical coll.]

The chan nel switch not
mly selects the receive and
ransmit crystals, but also
elects individ ual plate tu ning
.aoacltors and taps on t he
ilate and loading coils for
.ach channel. Thus all tuni ng
s preset. Some models have a
rent panel rotary switch
.onnecte d to t he first twelve
urns of the loading coil fo r a
ine tuning adjustment.

Most of the wiri ng is
ioin t -to-polnt and easily
raced if you can 't get a
chema tic. The channel
election wiring to the crystal
ocke ts, tun ing capacitors and
:oH taps is all color coded
Ch. 1 is brown, 2 is red, 3 is
uange , 4 is yellow ...
ecogntze that code?). Some
mits have the rece iver i-f and

audio on a circu it board.

No Modification Needed
Now ~ how can we use

these rigs? For openers, just
change crystals, retune, and
you are all set for 160 meter
AM, base or mobile. If you
use a car battery for your 2 m
FM rig in your shack, yo u are
all set for power - just charge
it more often! These rigs are
great for party line operation
with your friends. Here in the
Kalamazoo area, we use 1985
kHz and reduce the power to
25 Watts (the maximum
nighttime powe r for this
segment in Michigan) . Even
with modest anten nas we can
reach several states and have
even heard complain ts from a
tight-k nit group in zero-land
for using "their" frequency!

Best results will be
obtained with a vertical
antenna (top or co ntinuously

loaded) with pl enty of radial
ground wires. Check various
antenna books for more
inf o rm a t ion . However, a
si ngle wire not exceed ing one
quarter wavelength and run as
vertical as possible will load
an d work o ve r sho rt
distances . If you r lowband
di po le h as a paralle l
conductor feedli ne, just tie
the two conducto rs together
and use it as your antenna.
The grou nd syste m is very
important. Usc several ground
rods connected together or a
water pipe if you have
nothing better, and keep the
effective ground lead as short
as possible. In tec hnical
terms, the ante nna load must
have low resistance and any
reactance present must be
ca pacitive to be loaded with
the original tuni ng setu p.
Other loads would requi re
ex ternal tuning devices.

Heat Up You r Soldering Iron
Now for some easy modifi­

cations. Like CW? Disconnect
the +12 V dc feed to the
modu lator , short the mod­
ulati on t ran sformer sec­
ondary and pl ug a key in the
meter jack. Remember th is
old-fashioned cathode key ing
method puts the B+ on your
key when it is up! You can
build a simple 455 kHz BFa
for the receiver.

How abou t 80 meter CW?
Use a rece ive crystal 455 kHz
below th e desired freq uency
a nd open t he re ceiver
trimmer ca pacitor. Some of
the o riginal receive crystals
may be usable here; just add
455 kHz to the crystal fre­
quency and see if it is in the
band . Use an 80 meter
transmit crystal and tap up
on the plate coil.

Don 't like crystals? Build a
simple vfo.
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Fig. 3. Rear and bottom view of the BIMINI 30. From left to right across the rear panel are the
modulator transistors, meter jack, B+ inverter transistors, 12 V dc lead and the antenna binding
post. The final plate coil is seen beneath the chassis across the end of the channel selection
switch.

Still not satisfied? Remove
everything except the B+
inverter and bu il d whatever
you like !

where To Find Them

See your boating frien ds
or marine radio dealer. While
bargaining, remember that
AM on the 2 MHz band is of
no further use to the boater.
While you are at it, try to get
the HF boat antenna. It
makes a good vertical if you
put some ground rad ials
und e r it. Don ' t wait ,
however - these rigs may not
be kept by thei r own ers very
long.

If you can not fi nd a rig
locally, send an SASE for
informatio n on what I ha ve
available or know about. A
dollar will bring you copies of
schematics, tuning procedures
and other informa tion. I
would also be interested in
hea ring about your expe ri­
ences with these little gems.
Please mail all requests for
information to PO Box 2664,
Kalamazoo M I 49003 . •

Richard A. Watson WIZOA
41 Harvest street
Lynn MA 01902

Solder

Soldier

- - sniff your

heart out

H ere is a handy gadget
for picking up solder

from a printed circui t board
when you are tryi ng to re­
move a component or excess
solder. There are commercial
solder removers available for
about five dollars that are
easier to use, but unless you
need one quite often, this one
works fine.

The large end is turned on
a lathe to fit inside the metal
tube on the end of the XYL's
vacuum cleaner hose. A bit of
plastic elect rician's tape wi ll

I

ho ld it there.
When you are read y to

remove the solder, put the tip
near the solder and melt it
wi th the iron. Put your finger
over the 3/8" hole and the
suction will remove most of
the solder. If the solder sticks
to the inside of the 3/16"
hole, you can dislodge it with
a nail.

The material was teflon,
but you can use any plastic
that will not melt if you
accidentally touc h it with
your iron . •
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en,
·0• a name

thatsaMs
it all

For over 40 years...dedicated to amateur
radio•. .to offering the f inest products... to

dependable service.

KENWOO
TS-700A

--
The promise of 2 meter operat ion.. .the
Kenwood way. The TS-700A operates all
modes : SSB (upper & lower) I FMI AM/CW
and provides the dependability of so li d state
circuit ry. Has tunable VFO and 4 MHz band
coverage (144 to 148 MHz). Automatically
switches transmit frequency 600 KHz for
repeater operation . AC and DC capabil ity
through its built-in power supply. Outstand­
ing frequency stability Complete w ith micro
phone and built-in speaker $599.00

The Tempo/ONE PLUS offers full 25 walt output or a
selectable 3, to 15 walt lo w power output, remote tun ing
on the microphone. sideband operation with the
SSBlqNE adapter, MARS operation capabi lity, 5 KHz
numerical LED, and all at a lower pr ice than its lime tested
predecessor .. . the Tempo VHF ONE.
Ful12 meter coverage, 144 to 148 MHz lor both traesrnft and receive . Full
phase lock synthesized (PLL) • Automat ic repealer scnt-c-ee'ectame up or
down . Two buill-In programmable channels . All solid state . 800
selectable receive frequencies with simplex and : 600 KHz transmit
trequene,es tor each receive channel.
Sold at Tempo dealers throughoullhe U.S. and abroad. Please call or write
tor further rntcrmencn.
The VHF /ONE PLUS ....$399.00 The SSB/ONE. ..$1 99.00

YAESU
FT-221R

A compact, versatile transceiver designed for
the active 2 meter enthusiast. Features all
mode operation - SSBIFM /CW /AM - with
repeater offset capability . Advanced phase
lock loop circuitry , computer-type modular
construct ion. Preset pass band tuning pro­
vides the optimun selectivity and performance
needed on today's active 2 meter band . Com­
plete 144-148 MHz coverage . Built-in AC and
DC power supplies and speaker $595.00

Now,
meet

Henry
Radio . _. Walt H e n ry

W6ZN
ANAHEI M

<-
Ted H enry

W6UO U
LOS ANGELES

Bob H enry
W£lA RA
BUTLER

ICOM IC-211
ICOM 's new fully synthes ized 4 M Hz FM , USB,
LSB, CW 2 meter transceiver . 100 Hz or 5 K Hz
steps. with dual t rack ing . optica lly co upled VFO 's
displayed by seven-segment LED readouts . Fea­
tures new styling . new versatility and a new
approach to the integrat ion of functions . A com­
pact " d o everything " radio for 2 -meters . The
IC-2 11 $ 749 .00

We stock the Bird Model 43 Wattmeter and accessories .

Plus a large staff of highl y qual if ied sales and service
personnel pledged to serve you. Henry Radio carr ies large
stocks of all major bran ds. We take trad e-ins, se ll used
equipment and offer better terms because we carry our
own f inanc ing . Our recondit ioned eq uipmen t carries a
15 day trial . 90 day warran ty and may be traded back
within 90 days for full c redit toward the purchase o f new
equipment. Export inqui ri es solicit ed . A lso , m i li tary ,
commercial, industrial, and scienti fic users ... please write
for informat ion on our custom l ine of high po wer linear
amplifiers and RF po wer generato rs.

11240 W. Olympic Blvd., los Angeles, Calif. 90064
931 N. Eucl id, Anaheim, Calif. 92801
Butler, Missouri 64730

213/477·6701
714/772·9200
816/679·3127

83



E. van der Smissen WB5ASA
2427 Clark Drive
LaMarque TX 77568

- - prepare yourself

When the Lights

Go Out

T here is always a "h urri­
cane season" in t he

fut ure , so it is neve r too early
to consider proper prepara­
tio ns.

Pe rsons who have experi­
ence d severe hu rr icanes have
greater respect for the t hreat,
and more generally comply
with warnings and evacuation
advisories. A survey imme­
diately following Hurr icane
Camille (1969) fo und that
those who evacuated com­
prehended the danger of a
storm surge much better than
did those who stayed behind.

It is difficult to com pre­
hend t he magnitude of a
hurricane disaster witho ut
having had personal experi­
e nce with disaste rs. T he
"voices with ex perience" are
strangely ignored, and the
volumes of statistics an d
warnings do not "sink in."

As the years increase
since the last majo r hurricane,
res pec t for t he stor m
and the flooding grows more
dim. The influx of peo ple
into the area who have no
personal experience of hurri­
canes further dil utes the
"voice of experience," and
war rungs no w fal lon "deaf
ears."

More disturbing IS an
e merging pat tern which
suggests that our society is
fast losi ng its resilience and
its ability to dea l with the
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long-term dislocations and
f rust rat io ns of a natural
catastrophe.

This is demonstrated in
t he sharp increases in alcohol­
ism, anxiety, depression , and
a ther emotional proble ms
fo ll o w i n g recent natu ral
d isaster s ac ross t he natio n,
and aroun d t he world. We are
faci ng a mental heal th crisis.

This spreading pattern of
maladaption to disasters, and
the ignoring of poten t ial
disasters, is sprea ding like a
cancer across the face and
men tal ity of t he nation.

Wh at can be done to pre­
pare the commu nity and
nat ion to meet widespread
natural d isasters? We know
natural disasters are on t he
in c rea se Col rthquakes,
tornadoes, floods, landslides,
blizzards, hu rricanes. On e of
t hese, as a major di saster, wi ll
stri ke in our comm unity
within the next few years.

We are getting better at
predict ing certai n d isasters,
and hurricanes are t he mo st
accurately predicted an d fol ­
lowed of any na tural d isaster.
But does this predictio n help ?
If we do not stu dy and under­
stand proper preparation and
planni ng, all the warnings and
predictions arc useless .

A policy of maximal infor­
mat ion , and res po nsi ble an d
visible community leadersh ip,
is a top priority item. With-

out appropriat e leadersh ip,
o ur d isa ster preparation s
t hemselves will be a disaste r.
The ro le of radio amate urs is
ge nera lly n o t t hat o f
" leader," bu t t hat of "com­
mu n icator for leaders. "

Home preparat ion must be
integra ted with com mun ity
preparat ion , and com munity
preparatio n must be coord i­
nated w ith soci et y as a whole.
Men tal preparation is even
mo re essential tha n physical
preparatio n if we are to su r­
vive as a society when t he
next major d isaster str ikes .

Perhaps t he two grea test
factors to produce casualti es
in a disaster are ine rtia, both
indi vidual and govern me ntal,
and t he men ta l attitude of " if
we ignore it, it will go away,"
and "i t won 't happen here ."

Disaster planning in its
cu rren t stage of development
to a large extent is based
upon civ il defense plans for
nuclear attac k, or a minor
modificat ion of t hese plans.
This type of planning, an d
t hinkin g, is d iametricall y t he
opposite of planning for
natu ral d isasters.

Plans for nuclear attack
prepared ness assume that out­
side hel p wo ul d not be avai l­
able (because the wh o le
country would be stricken)
and evacuation wo uld not be
feasible. Natural disasters are
rather local ized, and outsi de

help wo uld be available if
planned for properly; evacua­
tion before and after a
natu ral d isaster is feasible if
there are places nearby tha t
are not a ffected by the dis­
aster .

A rece nt survey (1971)
foll owing a natu ral d isaster
issued a set of six reco m­
mendations for local govern ­
ment agencies. Some of t hese
rec o mmenda tio ns coul d
app ly to amateur radio, and
to us individually.

1. Local governments
should establish emergency
operating centers in the event
of a serious disaster. These
should not only be esta b­
lished, but also thoroughly
tested periodically. Who will
man the ce nter? How will t he
families be ca red for if a
person is a t t he cente r?

2. Local governments
should ensure the existence
of emergency communica­
tions for any foreseeable
emergency. Wit hout "eyes
and cars" to gather inform a­
tion, and withou t a "voice"
to com mu nicate with so urces
of h e lp , the emergency
coo rdi na ting ce nter is dead .
These lines of com munic ation
should also be tested pe riod i­
cally.

3. Local governments
should evaluate and update
plans, procedures, and pre­
paredness measures. An
exten sion of this wo uld be
that these plans an d pro­
ced ures shoul d be conveyed
to t he public in adequate
t ime; don 't wait until a d is­
aster stri kes before informing
the public what to do.

4. Provisions should be
made to improve interturis­
dictional coordination in
future disasters. Th is is a big
problem in many areas, with
eac h jea lo us jurisdict ion
want ing to do it " his way, "
or he wo n't cooperate with
the other jurisdictions. We
must all work together to
help one another, and, with
kno wledge and foret hough t,
ma ke area plans. A hurricane,
for example, docs not strike
an isolated jurisdiction and
stop at the boundaries of that



Check-off l ist

jurisdiction, but affects a
wide area and knows no
political boundaries.

5. Officials should de­
velop a country-wide emer­
gency transportation plan.

6. A study should be
undertaken to ascertain the
best disaster communication
system.

What can we as radio ama­
teurs do to pre pare for a
disaster, and to aid in a d is­
aster? One of the mandates of
amateur radio is to be a
source of communicat ions in
case of disaster or emergency.

Our area of competency is
communications. particularly
during and after a disaster.
Before a d isaster , commercial
radio and T V, we assume,
a dequate ly communicate
wit h the public, and public
service radio is adeq uate.
During and immed iately after
a disaster , much of the "eyes,
ears, and voice" of the co m­
mun it y will have been lost.
Amateur radio will have to
step in with mobile and
portable communicat ions to
fill th is loss of the other
services.

What can we as amateurs
do to prepare for and meet
our obligatio ns? ( Incidental­
Iy, in ma king ou r prepare­
tion s, we also improve our
own mental attitude, which
in turn helps the ccm­
mun ity .)

Two basic areas of pre­
parati on must be co nsidered
- our communicatio ns equip­
ment, and how we are going
to live in the disaster area.

We must assume we wil l
have to bring our equipment,
including power , and our
food and lodgi ng from o ut­
side the d isaste r area into the
area. We shoul d be "self­
contained" to operate for at
least five days. Th is mea ns all
of our own food, water, and
lodging, and our equipment ­
antennas, rigs, power , and
spa re part s. We should
coordinate with local authori­
ties before, during, and after
the disaster .

Commun ications Equipment

Although solid state equip­
ment is more diffic ul t for the

average amateur to work on
than is tube-type, it is more
reliable and requires less
power than does the tube­
type.

Except in really isolated
areas where "long haul" is
needed from the d isaster area,
I would not recommend
ta king HF equi pment into the
area. In 1970 , this rccorn­
rnendatio n would have been
otherwise, as the nation was
not so well covered with VHF
capability .

Utilizing a battery , trickle
charger, and a well-filtered
power generator provides a
well-fil tered power source
and steady power to the rig.
T he rig should be capable of
working off a 12 volt battery.
The new "sealed batteries"
would provide an excellen t
source of power, and eli mi­
nate the danger of spill ing
battery acid.

Since disaster areas arc
rather localized , and we now
have a large repeater network,
two meters would be the
equipment of choice for go­
ing to a disaster area . CB
clubs all over the co unt ry are
making preparations for
providing communica tions in
a d isaster , but I believe in
most areas t wo meters would
give better coverage. AI·
though 10 Watts outpu t
would probably be adequate,
higher power would be
better. Using a 40 Watt ampli­
fier would not put too much
additional drain on the bat­
teries. At 10 Watts transmit
power, and on ly a 50% duty
cycle, a regular or heavy-duty
car ba ttery would probably
last for several days.

Surrounding the disaster
area there should be t wo
meter sta tio ns and repeaters
o perating from com mercial
power to intercept and relay
messages fro m th e mobi les
and portables in the d isaster
area.

Besid es req umng less
power. two meter equ ipment
does not requ ire as extensive
an antenna system as does HF
equ ipment. A Ringo-Ranger,
or similar antenna , can pro­
vide up to 6 d B gain in a
small antenna, and is easily

mounted on a high poin t.
Ideall y, the shorter the coax
run the better, but the loss
with 100 feet of RG·8 / U is
only about 3 dB and this is
more than compensated for
by the antenna gain an d ele­
vation.

Why two meters instead of
"220" o r "450"? Mainly
because there is mu ch mo re
two meter equip ment avail­
able.

One must also consider
that it wou ld be easier to
carry a spare VHF rig than it
would be to carry necessary
repair equipment.

living Equ ipment , Supplies,
and Transportation

Food, water, and lodging
are scarce in d isaster areas. If
we do not want to be an
addi t iona l d rain on scarce
reso urces, we should enter
the disaster area as a self­
con tained unit. In some areas,
officials will not let a unit
enter the disaster area unless
it is self-contained, or carries
its own supplies .

A "high-centered:' four­
wheel drive, closed truck or
van would probably be best
for negotiat ing debris-strewn
roa ds, and could go even
where roads arc impassable.
From the standpo int of crea­
tu re co mfort, the self­
contai ned mo tor home wou ld
be the first cho ice. Pick up
campers and vans would be
less desirable and camping
trailers and travel trailers least
desirable, due to problems
with pulling, parking. and
navlgatlng.

Transce ive r
Ba ckup t ra nsceiver
Connect ing cab les
Power cable
Amplif ier lif desired)
Po wer suPPly Ibanenes!
Po wer generator
Tr ic kle charger
Ante n na
Co,",
Ante nna mast
Mast guy lines
Soldering iron
Solder
Spare wi re
Microphone and spare

Whatever your choice of
tran sportation, there are
certa in basic supplies which
you must carry food,
water, cooking utensils. stove,
bedding, and first aid equip­
ment.

It is always desirable to
have hot food, but this means
you also need coo king uten­
sils and a stove. There are
many types of camp stoves,
using various types of fuel.
Re member to carry the
proper type of fue l for the
stove which you use . Simple
cooking utensils are best.

Food is a personal choice.
but there are some basics to
remember:

1. If you take canned
food , be sure to take a
can ope ner.
2 . Highly seasoned or
sa lt y fo od requ ires
more drinkin g water.
3. Certain foods, such
as canned to matoes, are
"thirst quenchers" and
reduce the amount of
dr inking water you
need to carry.
4 . Food should not
require refrigeration for
preservation , or you
will have to worry
about power or ice for
refr igerat ion.
5. Don't carry food or
water in glass con­
tainers; they migh t get
broken.
6. Water for drinki ng
sho uld be not less than
one-half gallon per per­
son per day, and one
gal lon / pe rson /day
wou ld be betterc e

Vehic le
Tow cable
Jumpe r cab les
Ca r t ools
Spare t ire
Jack
T ire tools
Spare gas
Water
Canned food
Bread
Jelly
Camping nove
Bedd ing
Fuel for stove

- T o ile t arnctes
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YD-844
Dynamic Mike

ADVANCED COMMUNICATION
EQUIPMENT OTA-24
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left 10 right - FAG-7. Solid State Synthesized Communications Receiver _ FR- ' a1 Digital. Solid State Receiver • SP·, 01B.
Speaker . FR-101, Digital Solid State Receiver. FL-l 01 , 100 W Transmitter _ Fl ·2100B, 1200 W PEP Input Linear Amplifier

Left 10 right - FT-6208, 6 Matet' Transceiver _ YP·150, Dummy Load Wattmeter. YO-100, Monitor Scope . FTV-250,

2 Meter Transverter • FTV-650. 6 Meter Transverter • FV·l01B, External VFQ • FT-101 E 160-1 0 M Transceiver

Left to right - YC-601, Digital Frequency Display. YC-3S5D, Frequency Counter _ FP-3Ql , AC Power Supply . FT-301 5
Digital, All Solid State Transceiver • FV-301 , Extemal VFO • FT·221 , 144·148 All Solid State All Mode Transceiver

USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS
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$869.00

$19.00

TS-120

SS8 TRANSCEIVER. Pll RF Monitor Noise
Blanker. Digital 1I0id locks counter & di1pllV at
Inv frequency, but allows VFO to tune normallv.
True RF compressor Idju$lable speecll processor.
IF shitt control. RF etterwetcr. VOX, GAIN,
ANTIVOX and VOX deliv controls. RF negative
feedback . OptioRlI divilll readout . DRS Dil l. Higll
stlbilily FET VFO.

5-599·$19.94 R·599A-$459.00 15990·$419.00

SS8 TRANSMITTER. 3.5 to 29.1 MHz. Suble
VFO. I KH z dill readoul . B pole XIII filt . r. AM
Xmission aVililabl•. Buil t·in AC pwr supply. Split
frequency control aVilila ble.

TR·1200A $249.00

2M MOBILE/BASE FM TRANSCEIVER. Ignition
interference control. Z pole Xtal filt., in IF .cw.
Protection for fiRlI stIgII transistor & flIVlrse
pollrity connect ions. Pr iority Ch. $Witdt. Quiet.
flIlme mount. LEO CH. ifIdi cators. Switc:hlble
IaN Dr IW eutput.

BVNAMIC MICROPHONE.
OfSigned especilily lor
1I0mas. PIT end lock
switches. 600 or SDK ohm. ;

....

5399.00

THE PACESETTER
IN AMATEUR RADIO

TR·1400A

TV·~02 $249.00
TRANSVERTER. Puts YlM.l on 2M the IISY _y .
144-145.1 MHz Of optioRlI145-146 MHz.

SP·~20 $22.95
Optionl ' uterRlI ql..ke.lor brtt81 readeb ility.

2M MOBILE TRANSCEIVER. SVntlle1ized PL L.
Selectable output, 25 watts or 10 watu, 6 Digit
LED treq . displiV. 144·148 MHz, 800 CH. in 5
KHz step1. 600 KHz repeete r cttet. Continuous
torlt·codl!d squelch (CTSC). Tone Burst .

COMMUNICATIONS RECEIVER. 1.8 10 29.1
MHz, WHY and C8 bind. 50 MHz, 144 MHz een­
ver1lf optional. Stable VFO & oscilla tor lor 5
lin d cllaneels. 1 KHz dial readout. Xlal filters
(SSB/8 pole, CWI8 pole, AM /6 pole) . Squelcll.
S meter . Noise blanke r.

$39.50

$~99 .00

$629 .00

TS-l00A

2M ALL MOOE BASE/MOBILE TRANSC EIVER.
SSB (upper and lower), FM, AM and CWo AC and
DC. 4 MHz band coverage (144 to 14B MHz). Dia l
in receiver frequency and TS·l00A automaliCil li v
$Wi lches xmitter freq. 600 KHz for repeater
operltion. Xmit, Rev capabilitv on 44 CII. with 11
I lals.

SS8 TRANSCEIVER. Proven in Ihe snacks of
1l1lM.1S1nds of diwimiRlting hams, fie ld dey sites,
OX Ind contest stlt;onS Ind mobilt instalillions.
Superb .ng;inHfing .nd stylin9-

MC·50

Dynamic micropllollt dnigned expre"ly for ama·
teu' radio operalion. Complete wil li PIT and
LOCK switches, and a micropllone plug. (600 Of

!i0~ ollml

$239.00

ALL BAND COMMUNICATIONS RECEIVER .
AC, ballefies or .xternal DC. 110 KH z 10 30 MH z
in 6 bands. Fore iDn broadcests or lIam radio in
AM, SSB and CWoOuel lIIte MOS/ FET transistors
& double con.... rsion. Band qlread dill. 500 KHz
rT\llrker.

$229.00TR·2200A

PORTABLE ZM FM TRANSCEIVER. IZ CII.
capacity. Removable telescoping amenna. External
lZ VOC or internal NI·CAO ban"ies. 146·148
MHz. 6 CH. lllpplied. Switchable '1W or 400mW
output.

$ 145.00VFO.aZO

O,"igned exclusively for use with TS·B20. RIT
circuit and conlrol swi lclt. Fully compatible witll
cptianal digita l di~lay.

MASTERCHARGE & BANKAMERICARD ACCEPTED

VF O-5Z0 (Not SlIown) $1 16.00
Sol id St,te R.mO!l VFO. RIT circuit witll LEO
ind ic:ator.
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®

KNOWN FOR QUALITY
THROUGHOUT THE WORLD

S120.00
S240.OO
S120.00

S72.00
S84.00
S19.00
$39.00
$49.95
S10.00
$49.95
S10.60
S13.25
S14.60
S26.60

S26.60

S895.00

$250.00

S649.00
S229.95

$12.95

$100.00
S7.00

$150.00
$46.95

$599.00

$350.00
S629.OO

$2950.00
S599.00

$52.00
$70.00

Antenna Matching Network. 200W
Antenna Mat ching Network. 1000W
Remote Control Anten na Switch

RF Wattmeter, 1.8 to 54 MHz
RF Wattmeter , 20 to 200 MHz
Hand Held Microph one
Desk Top Microphone
Pushbutton Encoding Microphone
Head Phones
10W, 2M Amplifier
300 ohm High Pass TV Set Filter
75 ohm High Pass TV Set Filter
Transmitter Low Pass Filter. 100W
Transmitter Low Pass Filter . 1000W
Transmitter Low Pass Filter.1000w.
1OOW.6M

C·Line. HF . 160·10M

General Coverage• •5 to 300 MHz
Programmabl e, Sol id State
VlF-H F Digital Synthesized SSB,
AM , CW, ISB, RTTY
C·Line. HF. 160-10M
Noi se Blanker for R-4C
Noise Blanker for SPR-4

aD-10M. SSB, AM, CW
2M, FM. 12 CH. Portable
MobilelDash/Desk Mount for T A·
33e
Plug-In Noise Blanket for TR -4
Series
Mobile Mount for TR4
Remote VFO for TR -4 CW
Crystal Cont rol for T R-4

W4
WV4
7072
7075
1525EM
HS·'
AA·l0
TV·30D-HP
TV-75-HP
TV42·LP
TV·330D-LP
TV-520o-LP

MN4
MN·20oo
ReS4

LINEAR AMPLIFIER

FS4 General Coverage for 4- line and
SPR-4

SYNTHESIZER

TRANSCEIVERS

34PNB

MATCHING NETWORKS

L4B Linear and w /power supply & tubes

MMK·3
RV4e
FF-l

TR4ew
TR-33C
MMK·33

TRANSMITTER

R·4C
4NB
5NB

T4xe

RECEIVERS

SSR·'
SPR-4
DSR -2

USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

IS
CII:
z:
WI
z:
~

WI
CIl:
WI

;
I
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DL~1 DUMMY LOAD
$270.00

•1128-5 VFO CONSOLE
$nn.oo

•

75S·3C RECEIVER S2504.00
Sha rp selectiyity_ SSB, CW and RTTY. Single control reject ion
tuning. Variable BFO. Optional mechan ical filte n for CW,
RTTY and AM. 2.1 KHz mechanical filter . Zener regulated
oscillato rs. 3 ·posit ion AGe .

30l·' LINEAR AMPLIFIER 51536.00
tODDwatts PEP on SS B and 1000 Average on CWoSi ngle con­
trol rejection tu ning (50 dBl. Variab le BFO. 2.1 kHz
Mechanica l filter. Zener regulated oscillators. 3 position AGC.
Ex clus ive comparator circuit .

• 3118·4
SPEAKER CONSOLE

$546.00

102C~1 DIRECTIONAL WATT METER
$160.00

•516F-2 A C PO WER SUPPLY
S4-40.oo

32S·3A TRANSM ITT ER S2597.00
Covers a ll ham ba nds betwee n 3.4 MHz and 30 MHz. Nominal
output of 100W. 175W. SSB and 160W CWo Dual conversion .
Automatic load control. RF inverse feed back. CW spotti ng
control. Collins mechanical filte r.

•l1tI.) SPEAKER
$80.00

•

COLLINS AMATEUR EQUIPMENT

­
KWM·2A TRANSCEIVER 53533.00
Unma tched for mobi le and lilted station applicat ions. 175W
on SSB. 160W on CWoSwitch select up to 14 optional Xtals .
Can be used for RITY . Filter type SSB generation . Automatic
load control . Inverse RF feedback . Reimeabi lity-tuned variable
oscillato r.

MASTERCHARGE & BANKAMERICARD ACCEPTED
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Rii\B THRULINE® WATTMETER

,

$3,000

-• •

rOe
, 0 ' 0

•
The ultimate short wave receiver. This synthesized (phase lock loop) receiver incorpo­
rates all facilit ies f Of AM, Single Side Bend (SSB), and CW receiption in aU frequencies
from the bottom of the very low frequency band (VlFj to the top of the high he­
quency band (HFI. National's "dead accurate" dial means no searching for trails­
missions. Dial up the frequency and it's there: aeronautical, marine, CB, amateur,
mi litary, etc. Continuous cowrage.

HRO-500

$1 ,200

NCL-2000
Linear Amplif ier. A lutl 10 dB gain. 20
waltS in 2000 wam Gut. Can be driven
with one wall. Continuous duty deggn
utilizes two 8122 mimic tetrode output
lubes. designed lor both AM and SSB
operation. Tile indunry standard for 12
yean. Thousands in use all OYer the world.

• BUY ONLY THE ELEMENTS YOU NEED
AND ADD EXTRA RANGES AT ANY TIME

• READ RF WATTS DIRECTLY
F~_y ••ndIIMHz,._. ,. as- so- ,... 200- ....Table 1 R"'I " .. .. m 'so SOCI ,GOO

STANDARD 5 ",.th SA 5B sc 5D 5E
ELEMENTS 10 wan. 'OA 'CB 'OC "'D '"2S wallS 25A 25B 25C 25D 25f

SO wallS 50H SOA 508 50C 50D 50'

MODEL 43
100 waIlS l 00H 'OOA l00B 'OOC ' OOD '00'
250 walt l 'SOH 25M 2506 'SOC '500 'SO,
SOO w.IU SOCIH SOCIA 500B 500C 500D 500'

10ll0 walli ' OOOH ' oooA ' OOOB 'OOOC rocco l000E
2SOOwalli '5OOH
SOlO wallS 5000H

Table 2 , ... It c..1. No. 2.S ....11. t.11. No.

LOW. 6G«l MH z 0." 6O-lIO MHz 0."

POWER 81).95 MHz OlIQ.' eoes MHz 0lIQ.'
95·125 M Hz 095-1 95-150 MHz 095·'

ELEMENTS 110-1&0 MHz 11()'1 150-250 "'1Hz 15<>'l SO-2SOMHz ,SO-, 200-300MHI 200-,
200-3OOMHI 200-' 25(1.<450 MHz ,5<>,
275-45OMHI 275·1 4ro8SO MHz -oo.,
425-650MHI 425·1 8(().-9S0 MHz BOO'600-950 MHz BOO'

-•.•e
--e·--

NATIONAL RADIO COMPANY, INC.
'NRCI

USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

WE HAVE A COMPLETE STOCK OF ALL BIRD WATTMETERS AND SLUGS

The only 1000 walt, "single package"
transceiver. Heavy duly design ... resul ts
of 50vearl O! d~gn leadership in amateur
equipment Stille 01 the art speech pro­
cessing. linear amplifier, power $I.Ipp ly. all
in one package. Nothing extra to buy.
Covers all amateur bands in the HF
spectrum . . . AM, 55' CWo $1,600

I

•

NCX-1000

. -

Ec:z:
III
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III
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$249.00

-;-,-.-

.--- , - , "
,)- ~ Sr ,

;.......-"'.... 0

l e·502. 6 METE R SSB & CW PORTA­
BLE XCV R. Includes antenna & battery
pack. 3W PEP & stable VFO for fun &
FB nsu's. Covers first 800 KHz of 6M
band, where most activity is.

IC·30A. 450 MHz FM LOW XCVR . 1W
or lOW. Low noise MOS·FET RF Amp
& 5 section helica l filter. 22 CH .
capacity. Smeter & rela tive power out­
put meter. IOC modulation co ntrol.

$399.00

IC·202. 2 METER SSB
PORT AB LE XCVR . Puts
sideband in your hand!
In ternal Cbatteries or ex­
ternal 12 VDC . 3W PEP.
True I.F. noise blan ker.
144.0, 144.2 0n twoother
200 KH z bends.selecrahte .
Hamtronics stocks 145.2
and 145.8 - 146.0 MH z for
call ing frequency & satel-

lite band. $259.00

IC·21 5. 2 METER FM PORTABLE.
Three narrow filters for superb perform­
ance. JW or 400 mW. 15 CH . capacity.

T MOS FET RF Amp & 5 tuned ckts.
S-meter front panel. $229.00

VHF/UHF AMATEUR
& MARINE EQUIPMENT

IC-22S. 145 MHz FM lOW XCVR . CMOS synthesizer can be set to any 15 KH z en. between
146 & 148 MHz by diode matrix board. Sp urious attenuation fa r better than FCC spec. lOW
or lW. lOG modulation control.

$299.00

IICOMI

IC·21 A. 146 MHz FM lOW XCVR. Ma S
FET RF Amp & 5 helical resonator
filter, plus 3 I. F. filters.I OC modulation
comrot Variable output pwr: 500 MW
to lOW Front panel discriminator meter.
SWR bridge. 11 7 VAC and 13.6 VOC

pw' '"00
';"

, $399.00

DV-21. DIGITAL VF O. Use with IC·
21A to complete 2Mband.

$299.00

VHF /U HF AMATEUR
& MA RINE EQU IPMENT

IC-245. 146 MH z FM lOW xcvs. l SI
synthesiu r with 4 digit LEO readout.
Xmit & Rev frequencies indepenrientlv
programmable . 60 dB spurious att enua-

';00, $499.00

MASTERCHARGE & BANKAMERICARD ACCEPTED

IC·21 1. 4 MEG, MU LnMODE 2M
XeVR. 144·145 MHz on SSB & CW,
plus 146·147 MHz on FM. Work AMAT
OSCAR six or seven. LSI synthesizer
with 7 digit LEO. MOS FET RF Amp,
5 helica l cavities, FET mi xer & 3 I. F.

filters. $749.00

-
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74 .95

59.95

25.95

79.95
10.95

59.95
15.95
12.95

64.95

649.95
44.95

99.95

169.95

349 .95

349.95

849.95

849.95

Frequency Counter. 5 Oigit
LEO
In-Line Presicion Wattmater
for 2M. 2 Scales t o 200W.
Read s SWR.
SWR & Fie ld Strength Meter
Pocket SWR Meter
Relat ive Power Meter & SWR
Bridge
In-Line Wattmeter. 3 Scales
to 2000W. 3.5 to 30 MHz
Peak /RMS Wattmeter. Tells
The Trut h About SSB
Pocket Field Strength Meter
In-Line Wattmeter. 4 Scal es
to 1500W. 2 to 50 MHz

Linear Amplif ier. Full Le931
Power. W/ l00W input. 80· 10
M.
Portable Linear Amplifier.
1200W PEP. SSB. 700W, CWo
300W, AM. BO·l0M.

Transceiver . 700W PEP. SSB.
80·10M. USB, LSB or CW
Pluq-In VOX for 700 CX
Super Selective IF Filter for
700 CX
Linear Amplifi ere Full Legal
Power. W/l00W input. 80·10
M.
Portable Linear Amplifier.
1200W PEP. SSB. 700W, Ch.
300W. AM. 8 0·10M.
Hybrid Te lephone Pat ch . Con.
nect Rcvr/Xmitter to Phone
lines

WM·3000

WM6200

W2000

7QOCX

FS·l
WM 1500

FC·76

FS·2
SWR·3
SWR·1A

MARK II

VX-2
SS·16B

FP·l

MARK II

1200 X

1200 X

SWAN

99.00

39 .00
99.00

199 .00

42.95

65.00

399.00

759.00

109 .00

399.00

199.00

679.00
679.00

48.00
149 .00

995.00

155.00

135 .00

195.00

195 .00

Transceive r. l O·80M. 200W
Transceiver. 15 ·160M. 200W
Deluxe Mtg. Kit for 210X &
215X
AC Console for 210X & 215X
Transceiver. SSB. Solid State.
lO·160M.350W.
Digital Dial Readout for 350­
Xl
Plug-In Aultiliary VFO. For
350·X L
Plug·ln Aulti liary Crystal Os­
cillator for 350·XL
AC Pwr Supply w/Spkr &
Phone Jack for 350-XL
Mobile Mounting Bracket for
350·XL. Easy Plug· ln

HF Transceiver. 80·1OM . USB,
CW& AM
Power Supply for TEMPO
ON'
External VF Q for TEMPO
ON'
Transceiver. 2M . 144 yo 148
MHl. PLL
SSB Adapter for TEMPO
VHF /ONE
Transceiver . SO·10M. USB,
LSB, CW and AM. PlL.
Digital
2W. V HF/FM, 6 c-. Hand
Held. 144·148 MHz
Wattmeter & SWR Bridge
Desk Mike . 600 or SOK ohm.
prT & Lock Switches
4 Ch. Pocket Scanning Hcvr .

'MH

21QX

215X
OMK

USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

350·PS

RBF·'
DM·20

TEMPO ONE

311

AC /ONE

V F/ON E

TEMPO V HF /ONE

TEMPO SSB /ONE

TEMPO 2020

I

220CS
350·XL

305

DD6·XL

ATLAS

TEMPO

:IEc
::I:...
i!
;,...
I

I
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I
i
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6AMP

~ .- -~_.._._- .-

•...

No. SSK-1 $23.95

• . .' ~ fI' '• • •

.~ .:::. ~:
·V (".V

104R 49.95

No. 250-0025-003 $212No.2S()'20-1 $19.95

­, .........,.
•

~ .. -::-... ....- ..

l03R 39.95

4AMP

No. 250-46-3 $44.50

No.114-31D-004GP $50.00 No.114-404-002 $18.50

2.5 AMP

~_ .---...- ---_._..--

12CB4 29.95

•• •12 AMP -_. 25 AMP• 0 ea I' -:J ---0 c; --.- " .• W--:r ,--
108 RM -• - -' _. - -00' 109R 149.95_ ..U. - ~:?:-99.95 - - ~.._._- .,-•

••• • ,
<j\ -- • •

•

No. 250-46-1 $36.50

NPC

No. 114-31~OO3 $8.25

NYE VIKING

MASTERCHARGE & BANKAMERICARD ACCEPTED

VIBROPLEX

"ORIGINAL"
"PRESENTATION" 39.95 "LIGHTNING BUG"

66.00 39.95

"CHAMPION"
31.50 VIBRO·KEVER

33.00



WE HAVE WHAT YOU NEED AT•••

• Cen';"""". tunl"ll3.2 - 30 ....
• " L......_k
• eo.-.m;. 12 "","'on "'.....wi'd'I
• 50-239 rocopti",,", to " ...."it""
• 11_"", ..i,. lU_
• 3llOO woI. "....;.00- .-1",
• T--' .lIluc_
• e.tomi< ont ...... _ ttl...
• 7 ' W, 5" Iol. e- D.• W " 6 lbo,

$$9.$0

$99.$0

'''' 01 " . ""'Id>il. _ . ..1E..... __ .._ ... .....,.......

... .... II"'foct: _. So -=do__0..T"", W·2 DuoII ill _ •• 'b••• .

.....'. on .n'.... ,.._ foo- 80 ttl,,,,,,,,,, 10 "". hflndleo 500 .. P,E.P. _ m.'_ y"."
62 oIIm "" ' 00'''' ,,, . ,_"'"..". "".n .

lJen7iOrL ANTENNA TUNER

The 80-%0 S"3/matcher

$499.$0

Deh!/OfL W·2 PAD
INLINE WATTMASTER

Read forward
and reflected
watts at the
same time V(fI

If _ ....._ \lOOt'.. _ ol _"_"_'lXlO. noo-..-..._-_ -- ~..o..._s..-..... ._-.... 0..,............--- .........-.1-__., _- - -... --".,. s.- ............. "'" 2000_ '.E~. ~, ... SSR. _ llXlO _DC ... cw:IIfT~
... SSTV1IO-'O_ __ _.

1'Ioos.- ",-" = - _ . __1 ' , _ -..,. _ . _ TVI-" ..
".,. -. 01 _ 11.., .. _ "'lIPIY, ...__ duIV, toH_""",,,_
........., pol' " ,

Wo_OId , , " A ', . -.. "'_-...... ................-,--..,,.,,-.,
""' "- .. DoooT... p<oclo__ "".lily _ ,.,.... _hth' to ....__, TNo',
....y ... "'....... Doooy,.... L_ A if........ ",." III'", " !IIl .50,

_AVAILA8LE W1TH 6n 8' FOIl $574.50

1000 to 1200 WATTS OUTPUT
TO YOUR ANTENNA

lJen7iOrL SUPERAMP

TRIM ·TOINA......-.-..__ ....
_OooT... T~ T_ lO ...
.. ;0 _ , .,; _ ...... _-,-.., ',..-...................--........... ,(.
_ .. _ , ............·.. , 1 1_
& ....0 _
......1 '__ •• 1. __
_,.....__ u __•.
_T_T__ __......_..__ - ...__ 1_1 .-_ .._---..­_ ....,~_o-_

$J2I9.$0

" l- l- BANDDOUBLET........__..-,­-_ .._..- ....__ .. '. _n.... __,_ ._00_­._......__.­"""_"_of _ _ ~-_... -- ...-- , -_ ...-- ....-- ,----,--,--_", _111_ __
__' _ __r_

--- $214.$0

3 KW Model $229.50

only $299.$0

lJen7iOrL
Super
Tuner

- --:

3 Kilowatt Tuner Matches
Everything From 160 to 10

$79.50

$$9.$0

1 KW Model $129.50

$84.$0

160·10 Meters
Balanced Line,
Coax, Random
OJ Long Wire

Maximum Power Transfer, Xmitter to Antenna.

$219.$0

I

........._.._........
M-.uTU.

USED GEAR • TRADE UP • FREE UPS SHIPPING ON PREPAID ORDERS

SKY"'AST~R

A'''''. __ .... _od :n f ...""",, •,.,,,. 'D,". lO......., .....
........_. ~ """I -
an 211 _ . c.o_ _ ...
.... "'. !- ....
_ItO T'.,UVM.IllTlA;, __._ __ _.
_ I .w __ ooocI " "".- _-..... -._ _...._...

U ',"'_'_U·l v__•_ ... -_ -
_ ·1 .. ...__._ -. 11'. " _
_ . "" 1X·1 ....__--

:K;::"':._,.'_ ..,. ,-- ............, ......_ __ u~eL..'" __..----..toD ....-1Dll<
- , . ...j'. .. ­. --,_._...._.--------, ­_. ..- ...._-.. .._--_ ...-- -

lJen7iOrL ANTENNAS

The S"3/ Openers __-

160.10 MAT

Built-In
Wattmeter
Front Panel Antenna
Selector for
Coax, Balanced
Line and Random
Wire.

&c
Z
1M

i!
1M•1M

i
I

~-

:=
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Z
11'I

~
:i:..
cg
:lllI
Z­......
~c:
:lllI
Z

;
Z
11'I
11'I

S.-

$35.00

ELECTRONIC
KRtO·A $67.00

'cf' ;,;
-~

KR1·A

KEYERS

MODEL Ut $169.00
REMOTE VFO

MODEL t't·G $U9.00
DELUXE POWER SUPPLY

$15.00

ELECTRONIC KR.SO
$110.00

LINEAR AMPLIFIER

MODEL 405 $159.00
100W, 3.5 .. 30 MH%

INC.

MODEL t40 $97.00
ONE. SIXTY CONVERTER

KR-2A

MODEL t44 $197.00
DIGITAL READ OUTICOUNTER

, --•

XTAL CALIBRATOR
t06 $16.95

ELECTRONIC KR-5A
UB.SO

AMMETER
t07 $14.00

•

MASTERCHARGE & BANKAMERICARD ACCEPTED

ARGONAUT

MODEL 509 $3t9.00
SW, SSB/CW, 3.5.30 MHz

TRANSCEIVERS

MODEL S4O.tOOW, SSB/CW
3.5 • 30 MHz $699.00

MODEL 5....• DIGITAL, tOOW
SSB/CW, 3.5 • 30 MHz

$B69.00



#21-920). Replace the mike
and speaker/phone jacks.

5. The wires for the mike
gain control all originate on
the top of the chassis at the
rear socket for the sideband
generator/filter board. Pull
them through to the top at'
the chassis and t wist them
together for identi fication.

6. The 2 grey and 1 white
wire from the drive cont rol
shou ld be fed to t he top of
the chassis t hrough t he same
gro mmet that the mike gain
wires we re just pulled
through.

7. The yellow wire that
went to the drive pot con­
nects to the bias pin on the
socket for the rf power amp
board. Remove the yellow
wire and solder a new longer
one to t he bias pi n. Feed the
ne w yellow wire up through
t he space in fro nt of t he rf
fro nt end box and the n route
it along with t he existi ng
bundle of wires that runs
along between the rf front
end and VFO and then goes
down behind the VFO and
under the edge of the TX-RX
mixer board.

8. Now that all of the
wires for the two pots are in
the co rrec t general area, route
them ne xt to t he chassis
bet ween the fro nt soc kets for
the co nt rol board and the
s ide ba n d gene rator/fil ter
board and on ove r to where
the pot will mount.

9. Dress the wires, trim
them to length, and solder
them onto the dual pot. (It is
easter to wire the pot before
it is mounted on the sub­
panel.) Refe r to Fig. 1 or to
the notes you made earlier
for co rrect placeme nt of the
wires . Bend t he resistor pro­
t rud ing from t he side of t he
meter switch 90" out of t he
way and mount the dua l pot
on t he subpanel. At t his t ime,
the 22k resistor ( R15) asso­
ciated with the drive control

•
I I '

tracing the wiring to R14 and
R16 and making notes of the
colors and 'OOJOons of each
wire before disconnecting any
of them.

1. Remove the knobs, top
a nd bottom covers, end
pieces, and false fro nt panel.

2 . Remove a ll of t he
plug-in circui t boards, but
before doi ng so, take a San­
for d Sha rpie or other fi ne
point, non-watercolor,
marks -an-anything marker
and put an "F" on each
board on the end closest to
the front panel to avoid
getting them in backwards
during reinstallation.

3. Remove the meter sen­
sitivity pot from the front
subpancl. Tack solde r a sma ll
25k t rimpot to t he bac k of
t he meter switch where t he
wires fro m the sensit ivity pot
attach and discard the o ld
wires.

4. Remove the nuts from
the mike and speaker/phone
jacks and swing them out of
the way. Unsolder the wires
from the drive and mike gain
pots. Remove the pots from
t he back pane l and fill the
holes with 3/8" hole plugs
(suc h as Ra dio Shack

the drive control were easily
reachable so that it could be
t u r n e d down while the
resonate control is peaked,
there waul d be no need to
desensitize t he me ter.

Fortunately, it is a rela­
t ivcly simple modificat ion to
move t he dr ive and mike gain
cont ro ls to t he fro nt panel by
repl acing t he meter sensit ivity
pot with a dual co ncentric
25k po t. Th e procedure is as
follows:

NOTE: These instructions
assume thot Ten-Tee has
alwoys used the some color
coding in the wiring horness.
Since this may not be the
case, protect yourself by

..

Relocation of Drive and Mike
Gai n Contro ls

One of the major aggrava­
tions in operating the
Argonaut is the placement of
the important drive and mike
gain controls on the back
panel, while the relatively
useless meter sensitivity con­
trol is on the fron t panel. If

T he Ten-Tee Argonaut
has proven itself to be a

reliable high performance rig,
ideal for portable/emergency
as well as fixed station use.
Even so, t here are several
modifications that can make
the Argonaut mo re enjoya ble
to use.

- - improving a popular transceiver

Ten-Tee Mods

G. L. Katzen berger KL71 BQI8
603 S. Market St.
Troy OH 45373

View of front ponet after modification, showing new dual
drive and mike gain control. The main tuning knob with
spinner is the one used on the Trit on I V and is a direct
replacement for the Argonaut knob. The Triton knob is
available from Ten- Tee for $T, postpaid.

Fig. T. Wiring the dual pot. Mike gain: I. Yellow wire from
...ideband generator rear socket, pin 2; 2. Green wire from
sideband generator rear socket, pin 3; 3. Black wire from
ground lug near sideband generator rear socket. Drtve: 4. 2
grey wires (I from wiper of 53B, 1 from R13), 1 yellow wire
from rf amp, pin 5; 5. White wire from 53B, contacts 2 and 4;
6. R15 to ground.

96



Fig. 2.

".
• • •

Detail showing the dual pot after installation. As can be seen, there is plenty of room for the
larger pot. The solder lug at center bottom is factory installed and provides a perfect place to
ground R15•
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can be grounded to the pre­
existing lug near the edge of
the chassis. The dual pot that
I used was a Centralab
Fa stach® II series snap­
together unit consisting of an
Fl ·25K and Rl·25K. both
taper C·I (linea r taper) and
suitable snap-in shafts.

10. Double check your
wiring. Replace the circuit
boards, being careful to put
them in the right way, and
fire up the rig to check it out.
Ensure that you have the pots
wired so that clockwise is the
increas ing direction. Adju st
the meter sensitivity trimpot
to give a full scale reading at
the rated power output .

11. Replace the covers
and knobs. This completes
the modifica tion.

Reverse Polarity Protection
for the Argonaut

Wit h c a rc , a reverse
polarity acci de nt need never
happe n. However, anyone can
have a bad day now and t he n,
and enough Argonaut owners
have blown up t hei r rigs with
reverse polarity that Ten-Tee
has a pre-package d kit th at
in cl udes replacements for
everything that pops whe n
the Argo is powered up back­
wards.

There are two approaches
to reverse polarity protection .
The quick and dirtv way is to
install a silicon rectifier diode
between the center pin of the
power jack and the junc t ion
of e44 (1000 uF 16 V) and
the black wire. The diode
s h o u ld be conservativel y
rated (3 A 50 piv will do ) and
ins talled with the ca thode

Fig. 3. Rear panel view showing the location of the fuse post.
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Argonaut speaker as modified by homemade "L" bracket and 2 pin plug and socke t set (Radio
Shack #274·342), allo wing co ver to be de tached for added convenience while working on rig.

A good low resistance connection to a cor battery being used os a power supply is important,
especially if you are powertnq a high currentlood device such as the Ten-Tee 405 Linear. A
.QOOd way to get such a connection is with a battery post damp with stud and wing nut
terminal. Shown here is a Belden :::7495 from a NA PA auto ports jobber. A similar item is
avaitoote in the Sears catalog.
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(banded) end toward the +
side of e44 as sho wn in Fig.
2.

The drawback to this
method is the approximately
.7 V forward voltage drop
exhibited by silicon diodes.
When operating on weak bat­
teries or other marginal
power sources, this voltage
drop could cause chirp or loss
of VFO vottage regulation .

A better approach, offer­
ing more protection to the
rig. is the method used in the
Model 405 linear and o ther
models in the Ten-Tee line.
The power lead is fused and
the fuse is followed by a
reverse biased diode between
+ and ground, as shown in
Fig. 3. Under conditions of
correct polarity, the diode
has no effect, but if polarity
is reversed, the diode con­
ducts heavily and blows the
fuse.

It would be possible to
install the diode inside the rig
and make up an in-line fuse
power cord, but a neater
installation results from the
use of a panel mount fuse
holder. The space available
for mounting is tight, so
select a fuse holder that does
not st ick too far behind th e
panel (a Radio Shack
#270-364 is satisfactory) .
The mo unting locat ion is
slightly to the left of the
power jack. It will be neces­
sary to re move the top and
bottom covers and the end
piece closest to the power
jack. Also, remove th e screw
that holds the receiver output
trimmer strip and swing the
strip up out of the wa y.

A W' hole is needed for
the fuse holder. Use of a
Greenlee punch will minimize
the amount of met al chips
that fall inside the rig. You
may have to snip the edge o ff
the bakelite plate on the
power jack t o provide
clearance for the fuse post.

Run a wire from the
center pin of the power jack
to the si de connect ion on the
fuse holder. Connect the +
side o f C44 and th e black
wire t o the end connection
o n the fuse post, and place



t he diode (at least 3 A 50 piv)
in parallel with C44. The
diode's cathode (banded) en d
goes to the + side of C44 and
the other end goes to t he
grounded lug on the terminal
strip where the - erid of C44
grounds.

Shake out the drill chips
and swing the trimmer strip
back down and replace its
screw. Chec k to make sure
that none of t he bare wi res
from the t rimmer st ri p are
shorted to eac h othe r or to
anything else. Rein stal l the
covers .

Put a 1 A fast blow fuse in
the holder. Under no circum­
stances shou ld you use a slow
blow fuse; to do so might
result in t he diode po pping
before the fuse does . Si nce
the Argo naut docs not
actually dra w a full 1 A of
curre nt, a 1 A fuse allows
enough headroo m to power
small, low current accessor ies
such as an audio fi lter and
crystal calibrator from the
rear pane l auxil iary po wer
jacks. -

Converting Kings KC-89~66 BNC Video Termination into a QRP dummy load. Left is stock unit
with 75 Ohm M W film resistor. Middle shows installation of 51 Ohm 2 W carbon resistor.
Because of the 2 Wresistor's larger lead size, it is necessary to enlarge the holes in the center pin
and case. Right is assembled unit. Because of the heat sink effect of the case, the dummy load
can handle up to 5 W for short periods.
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Computer Logger

- - for those who keep log books

-----.- _-- -- ----- _----- ------ ---- _----- ----- ---
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- _--- ------.-- _ _----------- ----

standard teletype paper is
o nly BY;. inches wi de. Not
enough room would remain
fo r other information if I
included a column for power.
Since most people usual ly use
the same po wer on any given
mode, I included the power
designation at t he top of each
page for CW and voice modes.
If desired, t he po wer to be
used could be entere d in the
"other" column.

The judicious use of seml­
colons, commas, and quo­
tat ion marks con ta ining a
number of spaces creates the
proper spacing in the page
head ing. Thi s technique also
extends the last name of the
operato r and city name to a
maximum of twelve char­
acters (st ring length is a max­
imum of six characters with
the PDP-8/c).

O bvio usl y , t he most
effi cient way to execute the
program would be on a high
speed line prin ter. However,
it would be just as easy to set
the computer to its task and
have it print you r log boo k
on a TTY whil e you sleep (if
you can stan d the noise).

One fi nal note : Thi s pro­
gram is by no means hard and
fast. It is read ily adaptable to
the whims of the user. From
th is basic (no pun intended)
fo rmat, o ne cou ld print
special contest logs to ac­
commodate for special ex­
changes or print a log ex­
pressly for the traffic handler.
The possibili ties are almost
infi ni te. -

A fter reading the art icle
by Rob ert Ha t c h

W~TBL (73, Holiday, 1976,
page 84) on the use of a
computer to print log sheets,
I decided that this sort of
project was one whi ch I
might pursu e. Unfortunately,
I do not have access to a
computer using FORTRAN,
haven' t the foggiest notion of
how FORTRAN IV works,
and was reluctant to impose
on peo ple who do. However,
I have just f inished a half-year
cou rs e in BAS IC pro­
gramming on the PDP-8/e and
decided t hat this was mo re
my speed. This final fact
placed the objective wi th in
my grasp .

The program, as shown in
Fig. 1, is relat ively st raight­
forwa rd for anyone familiar
wi t h BAS IC. Almost all
com mands in the program
have been abbreviated to
their th ree letter abbrevia­
t ion s. The back slashes all ow
m arc t han one co m­
mand to be placed on a line.
Inputs are provided for the
number of QSOs per log page
and number of pages desired,
while string variables are in­
put for the printing at the top
of each log page of name,
QTH, and callsign of the
operator. Th ese inputs allow
for the user 's own infor­
mation and all ow mo re than
one person to use t he same
program.

I fo und the elimination of
a c o lu m n fo r " power"
necessary due to t he fact tha t

t

rr

r

r

Fig. 1.
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for I II of \'OU nOMllicionildos of Ihe COmputer
Arl . , •.

lIT _ lin eleclrical signlll or logic level (like
Ihe zero or one of the Binar)' number ing system)
_ Molo,olll 's 11I6800 is I n 8·bil MPU.

8fT[ _ a set of eilh l elect rical signals , or
Iolic levels (bils ) - The MSllOO is capllble of
addressing 65,000 bytes of memor)' .

BALONEY - the stilte-of-the-lol PU-lIrt that illYS
tha t JOu must be a trai neil computer ..pert to
use a MiCfoprocessor in 11 prliCtical manner.
Mo'e and more "individUllls" lire becominl ~ll·

styleil compuler '..perfs' at home, wilh tlleir
own MPU . ils. They are cloinl thinls lliat others
said . "Ctluldn't be done." (jus! because the,
fo'lOt to ask).

NOWOS YOU I CHANCE - 10' only 5235.00 (pIUS
$S.OO pastilg. Ind handlinl ) JOu Cll n order JOur
MOTOROLA M6800 MICROPROCESSOR EVAlUA·
TlOf'I OESle" lilT, direc lly from MolD rolli .

IT'S A COMPUTE liT - the MEKSllOO02 Ki t
has III the parts necess.ary to complete tllll sys·
lem Ind let "00 The Air." ..upt for tllll Pow.r
Supply. II includes:

.. en MC6800 Microprocessing Unit

.. (2) MCM6UO- 128 I 8 Stltic RAM s

.. (2) MC682Gl - PIA's
o (I ) MC683Ol - Program ROM
.. (I ) MC68SOl - AC IA
e (2) P, inted Circuit Boards
.. (I) MC6811 - Clock
.. (1) 6·0 1glt Seven Stgment Display
.. (1) 24-key Keybollrd
o CO mplete kit of resistors, capacitors ,

sockets. circuits. etc , All the parts
neu ssl ry to the system, bul the Power
Supply.

THE M6100 MPU liT FUTURES
.. 24.key Keyboard
o 7 Segment Display
o Cnsetle reteruce
o ERO M Elpandable
.. RA M Elpandable
o Wire Wrap Capllbili ly
o Parallel & Serial
e tnterrece Capability
.. Single 5·Volt Supply Required
° layout on Boards
.. Documentation

BITS, BYTES
I BALONEYI

110

" ..'"
,..

...

lOT ""'CE

IDS

• computer •• •• depot inc~ M. •• •• 3515W. 70th St reet •
• M in neapolis MN 55435 •

• •
• Upper Midwest •

• H eadquarters f or •

• •• PROCE SSOR TE CH NOLOG Y.IMSAI • •
• POLYMORPHIC SYSTEMS. DIGITAL •
• G ROUP. WAV E MATE . CROM EMCO , •

VECTO R GRAPHICS. TOl , SEA LS.
• TARBELL. MI CRO DE SIGN S , •
• NORTH STA R. NATIONAL SEMI· •
• CON DUCTO R . FAIRCHilD SEMI· •
• C O N O U C T O R . MO STEK . E & l •
• INSTRUMENT S . S A MS . TA B • •
• HAYDEN . WilEY. MC -GRAW HILL •

• •• •Catalog Free
• C40·
•••• • • •••• • • • • • • • • •••• • ••• • • • •• • • ••••

• ..._"' .. .~__O£+ _"""'.. ""'-""_...
---. ..-.._.._--_.._._-_..- ..._._-

......_.._..- --_.._...-----_...... .._._-- --",., _.'-

...... .-_._- ---- ----_......._­..__...--_._-------_ .._­_...._-----------_.. ...._­---_.._-----_-...: .._""'"

INTERNATIONAL DATA SYSTEMS, INC.
__....."'.... , 1..-. S- 200. f ", C/>uI'dl..v~~. u.......,IDS

SIIlll.US CO Il"'-TlJllE 80"'''D5 (.It TAl" _''''SAI _, ere.)

csss

, .. coo __..._--_... .._--------

CANADIANS!

P£/lIPHHIAl DEW'ICES 'OR US E WITH ANT COMI'(JTER'
IIiOCnl _e- ...___...... . .............._ ......._ ....-..._..._ _ .-. .. • ....t_ll..... _"'-"- .._--- ..... "'""~ ---
TW T • _--

Eliminate the Customs Hassles.
Save Money and get Canadian
Warranties on lMSAI and S-l 00
compatible products.

IMSAI8080 KIT s 838.00
ASS. s1163_00

(Can. Duty & Fed. Tax Included).
AUTHORIZED DEALER

Send $1.00 lor complete IMSAI
Catalog,
We will develop complete applica­
tion systems.
Contact us for further information.
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Cybernetics

Features:

R1 3

NEW!
A $29.95

DVM Kit.

Thanks t o a product breakthrough, digital
voltmeten are ava ilable at a OO rg<l in price .
What are you wail ing for?

1) u .... new MOI.O.ola 3\10 diai'
DVM ~hip .

2 ) AUl.Ozern. autopol-ant,- wtth

"""~3) Up to ±o.O~, ..::~u...~, .

. ) Ove .....olu,e prnt«U'4. NO
JUNK ' AR TS . Jumbo LED [)ta­
pla,.
~l Two volule . .... " , 0-199.9
mY. 0-1.999 V. AU.en..atorsfo r
biper lan'e. .vail.ble. AC
volta. Ohma ....." .vailable.

Add $1 .50 for po".we. CA re.dnll add
$ 1.80 U". Bw 1.....:I.nd _ $3.001
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G 10 La Habra CA 9 0 6 31

IF YOU'RE RUDY FOR
A MICROPROCESSOR
- THE: M6608 IS
RUDY FOR Y U!
Send \'Our order in todllY
for o ne o f t h e mo s t
powerful MPU Ki ts on
the mukel. fill in the
orde r form below Ind
mli ll il with \'Our check,,,
MOTOROLA
MPU lIT SALES
Dtpartment SM
P.O. Bol 27605
Tempe. Al. 85282

----------
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Fig. 1. Timing diagram for an 8080A m icroprocessor. Intel specifies to t as 60 ns minimum, fey
as 480 ns to 2 microseconds, t¢2 as 220 ns minimum, t03 as 130 ns minimum, and t02 as 70
ns minimum.

Troubleshooting

as bad as it sounds!

tured system that you arc
merely assembling. then it is
unlikely that it is a wiring
error on the cards that you
have purchased. If it is your
own handwired system, then
the likelihood is that you've
forgo tten some in terconnect
or connected somet hing up
inco rrectl y.

If the syste m has been
running but now fails , the
problem can usually be trace d
to a faulty bus driver/ receiver
o n the data or address bus. If
the system is inte rmitte nt ,
look for temperature effects
changing the response of
memory, or look at that new
inte rface or memory board
that you just hung on the
sys te m. Mu ch t ro uble­
shooti ng can be done by
merel y remo ving one memory
or interface car d at a tim e.

Before cont inuing, it may
also be rcccssarv to note
those minimum pieces o f test
equipment that are requ ired
for troubleshooting a system.
Whi le some rudimentary
checks can be made with a
YOM, the system must be
looked at dynamically with at
least a 10 MHz bandwid th
scope. Th is scope sho uld have
at least exter nal trigger ing
and p referably dual trace.
Yes, you can look at the
buses wi th slo wer scopes and
see the transitions, but we are
looking for proble ms that
may be associated wi th 50 ns
pu lses of noise ridin g around
on signal lines, and you will
never see them withou t the
prerequisite bandwidth. The
mic roprocessor should also be
set up wit h a ha rdware restart
switch connected directly to
the chip itself (or through a
peripheral chip designed to
do th is), so that it can be
rep ea tcdly restarte d. The
reason for this will be evident
in la ter discussi on .

There is also one class of
problem that is not discussed
here , and that is the passing of
misinformation by the manu­
facturer. Occasionally, errors
arc made in the manuals. or
cha nges are made in the chi ps
that cause Ihcm 10 not fun c­
tion as advertised . This, of
course, pert ains most ly to the

~ -- --
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instruc tion, it will probably
fetc h and execute all instruc­
t ions.

Be f o r e sta r ti ng t he
troubleshooti ng procedure, it
is important to note whether
or not the syste m is home
brew or from a manufacturer.
It is also significant wheth er
it has been running and just
d ied, or whether it has never
ru n properly. While the
trou bleshoot ing that fo llows
is applicable to all of these
cases, there are certain prob­
lem", that can be ru led out,
depend ing on the previously
ment ioned conditions. For
example, if it is a manufac-

reason for this, based on the
complexity of the functions
that are being performed and
the unavailabili ty of lest
points wi t hin the ch ip. You
must be somewhat of a detec­
tive to determine what is
happen ing ins ide from the
sparse info rma tion that is
available to you externally.
Fortunately, few of the prob­
lems are found within the
microprocessor chip itsel f,
but that possibil ity does
exist. While there may be
some exceptions to this, it
has been my experience that ,
if the microprocessor will
fe t c h a n d c xccu tc one

A Micro

not- -

Kennerh J. Hitllz WB4KEO
222 Taylor StrH't
Frederic:lcibur9 VA 22401

W h ile we arc oft en
b o m ba r ded wi th

propa ganda from Wayne
Grec n and the man ufac turers
proclai mi ng the wonders of
microprocessors and what
t hey can do to automate our
station or figure our income
tax, we sometimes overlook
the problems associated with
t rying to troubleshoot an
ailing system. There Is a good
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the instructi on would be as
shown in Table 1. It is, quite
liter ally, Jump (C3H ) to the
address (OOOOH) which fo l­
lows.

Whil e this can be done
with other instructi ons on
different mach ines (such as
tho se with program counter
rel a ti ve a d d ressing), t he
pri ncip le is the same: Try to
get the machi ne to do the
minima l amount it can do
and sti ll keep fetc hing and
exe c u tin g a p red ictable
inst ruction. No w, how do you
know if it is ru nn ing? Look at
the svnch signal out of the
microprocessor. (In the case
of the 8080, the re is one
sync h per inst ruction execu­
tion. )

The first chec k, in th is
case, is to look at the svnch
(see Fig. 3) wh ile the reset (a
hard reset to the m ic ropro­
c e ssor thro ugh a switch
closure) is activate d. This
reset shou ld set t he internal
pro gram counter to t he
start ing address whe re the
first instr uction will be found
(OOOO H in the case of the
8080) , an d the microp ro­
cessor will run for one, two ,
or a number of instructions
and then halt. Each of these
has a significance . One in­
struction execution (or synch
pulse) means that t he micro­
processor recognized the reset
and has gone out to fetc h the
first instruction from its
starti ng a ddress. If yo u don't
see at least one svnch, it is
probably a microprocessor
chip problem. If a second
svnc h pulse is fou nd, it means
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of phase one must be a mini­
mum of 60 ns, t he delay
between the ri se o f phase one
and the rise of phase two a
min imum of 130 ns, and the
delay bet ween the fa ll of
phase two an d the rise of the
next phase one 70 ns mini ­
mum . An actual photograph
of an 8080A's cloc k signals is
sho wn in Fig. 2. While the
clock was bei ng run at 9.5
MHz, rather than the ma xi­
mum of 18 MHz, it can be
seen that the minimu m times
are met. A measurement like
this can not o nly be made on
a d ual trace, 10 MH z sco pe
t riggere d only by the phase
one in put, but can also be
done on a single trace unit
with exte rnal trigger. First,
phase one is displayed and
chec ked in te rms of glitches
and minimum pu lse width
and maxi mum pulse interva l.
The trigge ring is no w set up
for t his signal, and it is moved
to t he exter nal t r igger inp ut
(with the scope triggered
from this source). Phase two
is now connected to t he
vertica l input and displayed,
relat ive to phase one. It may
ma ke it easier if phase one is
written in on t he face of the
display with a grease pen.

Instruction Execution

We are no w assuming that
the microprocessor is hard
down and won't do anyt hing.
First , disconnect all cards/
inter faces/memory, except
for Read Only Memory
(ROM); t hen program a ROM
with a jump-to-self instruc­
tion. In the case of an 8080,

Fig. 3. Timing relationship between phase one and synch for
an 8080A running at a crystal frequency of 9.5 MHz.

Clocks

T o ope rate properly,
microprocessors must be
supplied wit h clock signals,
since all of t he internal func­
tions are perfor med syn­
chro nously. Not only must
these signals be present an d
of the proper du ration, but
they also mus t be free from
glitches and in the proper
timing relationshi p. Fig. 1
shows a timing d iagram for an
8080 showing a two-phase
cloc k. Note that the duration

Fig. 2. Scope photograph of an 8080A 's two phase clock. The
top trace is phase one and the bottom trace is phase two. Note
that the clocks are not TTL signals and that they meet the
timing requirements as outlined in Fig. 1.

home brew systems. Don 't be opera tion . As ballpark
afra id to call up the local numbers, 10 microfarads per
field applications engineer for twenty chips and 0. 1 micro-
the company that made t he farad (for high frequency
chip and ex plain your prob- bypassing that the electro-
lem. They are, in ge neral, lyt ic can't hand le) near each
knowledgeable about their chip that drives signals off of
pro duct, and may have the card or over lo ng dis-
act ually encountered the tances (e.g., bus drivers)
problem before. If it is a long should be sufficient.
distance phone call , call them Another poi nt to rcme m-
before they are in the office ber abo ut chec king power
an d leave a message with the ir supply voltages is to chec k
answering service to have them at least on the ca rd, if
t hem call you. It may save not near the chips the mse lves,
you quite a phone bill. for two reasons. The first is

Enough of the bo ilerp late. that if a power su pply wit h
As with all electronic prob- no voltage sensing is used, t he
ferns, beware of the obvious. voltage at the po wer supply
That is, whether it is a mic ro- may be set to five volts. But,
processor that just pla in because of losses due to the
refuses to work, or one that high curre nts and small gauge
interm ittently fai ls to exec ute supply wires, the voltage at
its program properly, start the chips may, in fact, be
with some of the basics which below the 4. 75 volts mini-
are often ta ken for granted. mum. Secondly, if remote

se nsing is used, the sense line
may be ope n, or the regu­
lating circuitry not o perating
properly.

Power Suppl y Voltages

The tole rance on power
supplies is ±5%, or 4.75 to
5.25 volts for the 5 volt
supply and 11.4 to 12.6 volts
for the 12 volt supply . And
that is a clean five/twelve
volts and a clea n ground Iinc.
While you wouldn' t expect it,
most of the digital noise that
is found is on the ground line.
It should be the first suspect
for intermittent faulty oper­
ation, assumi ng that it has
never yet worked comp letely
right. Adequa te current
reserve in the power supply
and sufficien t bypass capaci­
tors are required for proper
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Fig. 4. Synch pulses showing th e effect of a microprocessor
fetching several instructions ond then dying. This can be one
of the hardest problems to diagnose. It is usually attributable
to slow memories.

Fig. 5. The top trace is read memory bar (lo w is true) pulse.
Address information should be stable during this time. The
lower trace is an address line showing 0 solid zero during RM
pulse one and a one during RM pulse two.

Fig. 6. Schematic diofTom of a Signetks 74125 quad bus buffer gate with tri-state output.
During the tri-state condition, both output transistors are in the high impedance state.
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we must look elsewhere for
the problem.

Data Bus

The troubleshooting of the
data bus can be somewhat
more tedious than the pre­
vious problems, and so it is
left to last. Part of the prob­
lem is due to the fact that it
is a bidirectional bus and can
be t ransmitting data either to
or from the microprocessor.
Since t he bus is bidirectional,
some means must be main ­
tai ne d to keep track of whose
da ta is on the bus at any
given time. In a simple system
this is easy, because the
microp rocessor is con trolling
the bus, and the interfaced
hard ware has on ly specific
times during which it can put
data on the bus.

To digress a moment, al­
t hough the reader may be
familiar with TTL (t ransis­
tor-transistor logic) , to under­
stand the concept of a
bidirectional bus, tr i-state
logic must be brought in (not
at the expense of open col­
lector buses, but it is easier to
see what is happen ing on
them ). Not that under­
standing them is difficu lt, for
when it is enabled , a tr i-state
output looks like any other
TTL signal. When the ch ip is
not enabl ed, the output
assumes a high impedance
state. Referring to Fig. 6, it
can be seen that the normal
TTL o ut put is a totem pole
arrangement o f two tran­
sistors, one of which is nor-

OUTPUT
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M o re p robabl y, it 's a
faulty bus driver/receive r ch ip
if one is used, or a sho rt to
Vee or grou nd. A lac k of
noise on an ad dress line is a
good ind icator of a short to
grou nd. Usually, one address
is found to be at fault, and
t h is quickly isolates the
offe ndi ng chip or shorted
line. Should all of t he address
lines be pulling to the re­
quired one or ze ro during the
read memory pulse time, then

and an address line on the
lower trace showing a good
zero. No read memory pulse?
Pro bably a bad CPU chip.
What you may find is that the
lead ing edge of o ne of the
address lines, ei t her rising or
falling, occurs during the read
memor y pulse. Since this
pul se says that the addresses
are stable, somet hing is awry.
Since there should be nothing
on t he address bus ot her than
the microprocessor itsel f and
the ROM , the problem is
pro b a bl y n o t excessive
capacitive loading of the bus.

Address Bus

Whethe r we are at the one,
t wo, o r three or mo re svnch
pulse stage, it is advisable to
check the address bu s for
proper operation. We are, of
course, assumi ng that the
ROM with the jum p-to-self
inst ruc tion is sti ll in the
system at t he sta rt ing address
of the microprocessor. One
method of checking for
proper operation of the ad­
dress bus would be to svnch
to the read memory pulse, as
this must occur during the
time that the address bu s is
stable. In any event, we
sho uld alternately push the
resta rt bu tton and look at
eac h of the address li nes to
see that t he desired starti ng
address is being presented to
the ROMs during the time of
the read memor y pulse. Fig. 5
sho ws a read memory bar
(low is true) on the top trace

crystal, verify that t he clock
is running, and see if t he
microp rocessor sti ll d ies. If it
does, we have to look fu rther.
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that the microprocessor has
output an address, and some­
thing has come back. what
you don't know for sure is
what actually was read from
memory. But, you do know
that it is going out and fetc h­
ing. If our dummy instruction
is being fetched a number of
times (th is coul d be into the
hundreds - see F ig. 4) , and
then dies, t his can probably
attributed to slow memories.
To test for this, slow down
the system clock. " How? "
you say. " It's crysta l co n­
t rolled." First o f all, there is
nothi ng that says that it has
to be crysta l cont ro ll ed and,
second, any ham should have
miscellaneous crys ta ls around
that ar c less than the val ue
(preferably Yl) of t he crys ta l
frequency curre ntly being
used in the system. Insert the

Table 1.
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nq. 7. The top trace again shows the read memory bar (RM)
pulse to allow proper interpretation of the data bus informa­
tion on trace rwo. Note that durtnq the first rwo RM pulses
the data bus line shows a good one, but during the third RM
pulse the line sho ws neither a good one nor a good zero,
indicating that the microprocessor was addressing nonexistent
memory or the memory at that location was malfunctioning
and putting nothing on the bus.

Fig. 8. The top trace is phase one of the clock and the bottom,
the synch pulse of a normally operating system. Time between
synch pulses will vary, depending on the instruction being
executed

mally on whil e the other is
off. In fac t, what accounts
for the large no ise spikes in
TTL circuitry is that for
nanosecon d pe riod s of tim e,
both transis tors may be on ,
causing a direct sho rt to
ground from Vee. Look ing at
it binar ily, there is only one
other possi ble state for the
t wo transistors , and tha t is
with both of them off. In this
case, looking back into the
ou tput of the tri -s tate device,
we see a high impedan ce to
both gro und and Vee and,
hence, a very low loading of
the data bus.

In the si mple case of o ur
[ump-to-sct f instruct ion , the
microp rocessor releases con ­
trol of t he data bus during
the read memory pulse (and
slight ly before an d after) . It is
this pulse (read memory) that
is logicall y co mbined with the
decoded address on the ad­
dre ss bus to prov ide a chip
ena ble si gnal to the ROM so
that its t ri -state o utp ut is
enabled and the next instruc­
t ion put onto the data bus.
So t he first thing we must do
is to look at the pin on the
ROM for the chip enable to
see if it is, in fact, being
ena bled. A lack of a ch ip
ena ble signal says that the
problem can now be localized
to the chip-select decoding
circuit ry. If it is present, we

con tinue by look ing at the
data bus, bit by bit, in synch
with the read memory pulse.
(At least one should be gen­
erated each time the micra­
processor is reset.) While it is
typ ically the case that all of
the data lines are pulled high
(through externally supplied
pull-up resistors) so t hat they
go to a known state whi le
they are not being enabled,
this is no t required, and you
may see a data bus without
them that looks like Fig. 7.
Note that the information on
the bus is only valid during
the read memory pulse time,
so both signals must be dis­
played, or at least synched.
Check, as with the address
lines, to see that the data is
fully a one or a zero during
the time that the read mem­
ory pulse is there. Fig. 7 also
shows the effect of nothing
being on the bus during a
read memory pulse. [During
the third read memory bar
(low is true) pulse, the data
bus is neither high nor 10w.1

If All Else Fa ils
About the only thing left

that can give you fits is an
unpredictable interrupt being
forced onto the micropro­
cessor through a faulty inter­
rupt controller, an interrupt
line that is going low, or one
that is not tied high through a
resistor (allowing noise to

pull it low). Check all inter­
rupt lines for noise. If the
chips are mounted in sockets,
remove them, use solvent,
and reinsert them to allow for
a possible faulty lntercon­
nect. The same goes for the
insertion of the board into its
socket. This can be a great
source of intermittent aggra­
vation , when it dies every
twenty minutes and then
starts up with no problems.
Another somewhat elusive
problem is changing chip
parameters with an increase
in temperat ure, especially if
the device is being run at
close to its rated speed .

So, let 's assume that life is
no t being cruel to you, and
the first t ime that you put
the jump-to-self instruction
in, t he svnch pulses look like
Fig. 8, and everythi ng else
appears to be operating nor­
mally. Now is the time to put
your rudimentary monitor
program ROM back into
memory an d see if the
monitor functions {e.g., reads
memory, changes registers,
e tc.]. If not, recheck with a
scope all of the address li nes,
data lines and interru pt lines.
After a while, you can tell
whe n a line looks correct,
eve n wit hout doing all of the
synching, etc. You may want
to sti ll check them while you
synch with the read memory
pulse to check for a slowing
of the response of the address
and data buses due to capaci­
t ive loading increases when

additional ROMs are adde d.
If you don't have a small
monitor program, put in the
minimum amount of software
and interface that you need
and see if it will work. Slowly
add interfaces and memory
u nt il the problem occurs. If
you are lucky, you should be
able to look at each of the
address and data lines and see
the one that is degraded by
the malfunctioning board. If
those show not hing, look on
the most recently inserted
interface/memory board to
ascertai n if signals are getting
through to it. Perhaps it is
being enabled all of the time,
or conversely, never, due to
faulty logic on the board.
Hopefull y, the insertion of
boards one at a time will
point out the defective board,
and a look at a ll of the lines
going to that board wil l give
you a starting place for
troubleshooting.

Read t he Manua l

S ince you probably
plugged t he thing in before
you really understood it, and
it (miracu lously) worked, or
it worked after you only read
half of the book, read the
other half. Experience has
shown that the micropro­
cessor is probably not run­
ning because you forgot to
read footnote number three
at the bottom of page sixty­
seven, which says that pin
five of board six must be
grounded for proper opera­
t ion. -
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THE 8700 COMPUTERI CONTROLLER
An exceptional price on an ~lications oriented 6503based
micro-processor system teaturing:
• lK bytes RAM locations (512 bytes supplied)
• lK bytes ROM locations (256 byte monitor included)
• 2 - 8 bit input ports
• 2 - 8 bit output ports (1 latched, 1 buffered)
• 24 key touch operated keypad (used by the monitor to allow

entry and execution of user programs - also user definable. )
• 2 - latched seven segment displays (used by monitor to display

memory location and contents - euily user programmed)
• Optional cassette interface ($22. 50) fits entirely on the

processor board.

TIlE 10UL.LOW CllST SOlUnOI TO I.PIE.ElnIS au THOSE
WILD CO.PunK BASED COmOL STSTE.S TOU'YE lUI OKEA•• 011
PAIA software currently available or under development includes:

• Electronic music synthes ize r interface.
• Home applications package including: Multi-zone fire &I­

burglar alarm. real time clock, energy saving beat/air
conditioning control, computer generated " door - bell".

• Model railroad controller
• More• • •• • .• •

8700 COMPUTER /CONTROLLER KIT •••••••• ••• $149.95
(requires sv . @ 1. 2A.; 12v. @ 150 rna.) rU'L'L-~

Slipped direct to you by PAIA (add $3.00 postage &I handling) ~so a"'a1\~~:stores. P9 ELECTRONICS, INC.
OETAILSOMIIllUITS IROUftlKEE CATAlOG ....... . WKITE 10KITTOOAYI cO'" Dept. 7-H 1020 W. Wilshire Blvd•
.. OK PHDIE OUK 24HK OE.DiDKDEft IIIE 140&1 143'7396 lAC &.C OKOERS AlSO ACCEffiO, Oklahoma City. OK 73116
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GTX·200T
(inc l. 146.94 111Hz)

$24995

Features Like These Make Genave
The FM Transceiver For You!

• Booming 25 walls output power
@ 14v DC input

• Separate controls for Independent trans­
mit and receive frequency select ion

• Switch lor lock-ln 01 pre-selected fre­
quency pairs allows one-knob operation

• Supersens itive dual-gale MOS FET in
receiver head end

• Backlighted lor night operation
• Factory-i nsta lled, Ironl panel mount 12

dig it , alpha-numer ic l one encoder

The GTX-200T is only one 01 the superior z-meter
transceivers in Genave's complete line of Amer ican­
made amateur radios.

All Genave gear is carefu lly handcrafted under the
st rictest quality control cond itions in a facil ity in­
spected and approved by an agency 01 the federal
government lor the production of precision airc raft
navigat ion and communication equipment.

Eac h Genave un it has 10.7 MHz first IF and 455
KHz second IF fi lters for high select ivi ty, w ith RF out­
put stages VSWA protected . In addit ion, Genave
units are unusually lightweight . w ith fully transis­
torized integrated circuit ry.

Standa rd featu res include netting trimmers for each
t ransmi t crystal and single circuit board designs
which permit easy mod ifications.

And , all Genave amateur FM transceive rs are an
unprecedented value because yo u order factory
direct eliminating middlemen profits!

So, take a good loo k at the GTX-200T and other
Genave amateur gear. Then fill out the coupon be­
low-better yet, call collec t : 317 + 546-7959, tod ay !

---------------------------------------1

GTX-lT

0 $29995

GTX·l I
0 $24995

I I, ,
· '~i • •

Hand-held, 2 meter f M, 6 channe l,
3.0 watts. GTX·IT wil li faCtory in
stalled tone encocer

GTX·l0S
2 meter FM, 10 channels,
10 watts (XlIl s not in.
clud!d)

o $14995

GTX-200T
2 meter FM, 100 channel
combi nat i ons, faclo rHnstal led
f ron t panel mount 12 di git al­
pha-numeric tone encoder.

GTX·200
2 meie r f M, 100 chan nel
combinations, 2S walts (lncl.
146.94 MHz)

o $19995

GTX·2
2 meter f M, 10 channels, 25
watts with pushbutton Iteeuen­
cy selector (inc!. 146.94 MHz)

o $18995

4141 Kingman Drive
Indianapolis, IN-«i226
Phne ·i ~ orders accepted
311/546·1111

Add $4 per radio l or Shipping, Handlin g & Crystal Nett ing

ACCESSORIES

o Ba nkAmerieard # E..p ire.' _

o Master Charae # E..p ire.' _

o Interbank # Exerres _

Address City _

IN residents add ' % sales t8K: •• _

All orders sh ipped post·~id within eont inental U.S.

,,~-------------------

o Rinl ' RanIer ARK·2 6 db 2·MBase Antenna .$29.95
o lambda/4 2·Mand 6·MTr un ~ Antenna ._$29.95

o tE·1 Tone Encoder Pad __. __. $59.95
o tE·1I Tone Encoder Pad _.. __ $29.95
o '$·1 Regulated AC Power SUPflly for use wi thall

eeies of transceivers 14 VDe-7 amp ...__.. ..__.. $69.95
and the following stadar~ crystals
@ $4.50 each ..... .__. $ _

NOII·stallbrf crystals
@ $6.50 ."., ""........_ ...._._. .1 _

ACCESSORIES FOR GTX·l and GTX-lT
o PSI·'. Optional Nicad battery paclo. _.. _._. _ ._.._$29.95
o 'S·Z Charger for GlUm baltery paclo. . $39.95
o GlC·! leather carrying case . . ._. .$12.95

o tE·lII Tone Encoder (for use with GTK·I) _.. _. $49.&5
73-8

Amateur CallSlate & l ip

Paymen t by ,

o Cert ified Chec k / Money Order 0 Persona l Cheek
o C.O.D. Include 20% CSOwn

Note: OrderS .eeom~nied by ~rsonal eeeces will req Uire about
two w~ks to process.
20% down payment eeeiesee. Ch..ge balance to ,

---------------------------------------~
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Tim Ahrens WASV QK
2200 Sorrel Tree CI.
A ustin TX 78744

I have, for a long time,
wanted to replace m y oid

reliable Simpson 260 due to
its rap id ly deterio rati ng con­
dit ion . My firs t th ought,
th anks to so me free samples
f rom various companies, was
to go the route of a voltage to
freque ncy converter. We ll , by
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t he time I decided to start
developmen t on it, I had been
transferred to Austin, Texas,
where I was introduced to the
new Motorola chip, the
MCl4433 analog to digital
converter (DV M) chip. My
first a tte mpt was an LE D
ve rsion, with limited fu nc­
tions (volts only). The cur­
rent de mand o n the batteries
was not too bad - about 60
rnA. With nic ads, th is could

be taken quite easily. But,
wan ting to expand my hori­
zons and to know what
makes those funny liquid
crystal displays work, I
decided that the next volt­
meter would contain only
dev ices whic h wouldn' t suck
up all the juice out of the
batteri es. Be fore we ge t into
the actua l circuit construc­
tion, let 's start from the top
with design theory.

The Display

The operation of a field
effect liquid crystal display
depends on changing the
optical properties of a liquid
crystal by applying an electric
field. The best short descrip­
tion of a liquid crystal is that
it is an ordered fluid. Crystals
of this ty pe (liquid) which are
used in displays belong to a
class called nematic; flui ds of
this type consist of cigar­
shaped organic molecules
with the long axis of each
molecule pointing in the same
direction. There are three
main types of chemicals
which are used in displays.
These are Schiff-bases, esters,
and biphenyls. At the present
time, the Schiff-bases are the
best choice for displays,
taking into consider.. tlon
switchi ng times, reasonable
threshold voltages, life t imes,
good temperature ranges and
expense .

The Motorola MLC 400*
is constructed from two
pieces of glass coated with
transparent indium oxide
conductors. These conductors
are shaped to form the seg­
ments of d numeric display .
The glass surfaces are also
spec ially treated to align the
liquid crystal molecules in a
particul ar directio n. Align­
men t is parallel to the plane
of the glass, wi th t he align­
men t direct ion of the top
rotated 90° relative to the
alignment of the bottom
plate. This causes the liquid
crystal molecules in the cell
to assume a twisted orienta­
tion, when viewed from top
to bottom. The plane of
polarization of pl a n e ­
polarized light will fo llow this
twist and emerge fr om t he
cell rotate d ninety degrees.
Thus, if the ce ll is placed
between crossed polarlzers,
the polarlzers will transmit
light. Where an electric field
is applied, the liquid crystal
will align parallel to the field,
twist will be destroyed, and
that portion of the cell will

"F rom Motorola Communications
Engineer ing Bulletin # 42. Mo to­
ro/a F ield Effect Liquid Crystal
D isplilYs - A lifllt took.



sian shunt resistors are con­
nected d irectl y from the
inp ut to grou nd, providing 1
A, 200 mA, and 20 mA
scales.

The resistance sca les are
established with calibrated
current sources using the
MC7B L05 and MC79L05
voltage regulators. A stable 5
volts above the minus supply
is produced by the 78L05
posit ive regulator. The cur­
rent sources are simple base
emitter biased transisto rs. A
2N930 with a guaranteed
beta at 1 microamp is used
for the 2 megohm scale, and
an MPS6513 is used as a .1
mA so urce for the 20 k Ohm
scale. Each is adjusted by a
single ten-turn pot. Th e 200
Ohm scale curren t source uses
a 79 L05 negat ive regul ator.
Its input is connected to the
negative supply and a scaling
resistor is placed betwee n the
common and outpu t pins.
When no t in use, this circuit
draws on ly a few rnlcroamps
of bias cu rrent, even t hough
it sinks 10 rn A when mea­
suring a con nected load. All
curre nt sources are biased
from the minus supp ly to
increase battery life; thus, all
resistance scales produce a
negat ive sign on the display.

When I fi rst was bread­
board ing the circu it, I took
the minus supply for the
input circu itry from the
common -6.2 V bus. The o nl y
problem wi th this is that the

,.

The real substance of the
project is shown in Figs. 1
and 2. Three MC14543N
LCD latch/decoder drivers are
used to demultiplex, decode
the three digits and drive t he
LCD. The half digit and
polarity are demultiplexed
with the MC14013B dual 0
flip -fl op . Si nce the LCD
requ ires an ac signal across it,
the low frequency square
wave drive for the LCD is
derived from the MC140 24
binary co unter, which d ivi des
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78 and 79L05 regulators
req uire abou t 2 to 3 volts
ove r the output voltage to
wo rk properly. Thus, the
regulato rs will requi re at least
7 to 8 volts o n the input to
give 5 volts o n the output. No
wo nder I was getti ng funny
read ings! For this reason, I
recommend the use of 9 volt
batteries. Note that absolute
max imum vo ltages on the
MC14433 are + and - 8 V, so
be sure to d rop that port ion
of it somehow.

OISPLA.,. UNIT

'MEG (41

Fig. 1.

Fig. 2. For V full scale = 199.9 m V, set vret = 200 m V and R 1
to 27k n. For V full scale = 1.999 V, set Vref = 2 V and R 1 to
470k n. .
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The MC14433
The MC14433 is a high

performance, low powe r, 3Y2
digit A/ D converter com­
bining both linear CMOS and
digi tal CMOS circuits on a
si ngle monolit hic Ie. The
chip is designed to minimize
use of ex ternal components.
With two exte rnal resistors
and two external capacitors,
the system forms a dual slope
A/D converter with auto­
matic zero correction and
au tomatic polarity. The
MC14433 is rat io-metr ic, and,
by itself, may be used over a
full scale range from 199.9
millivolts to 1.999 volts.
Systems using the MC14433
may operate over a wide
range of power supply volt ­
ages for ease of use with
batteries. In addition to
DVM/DPM appl ications, the
MC14433 finds use in digital
thermometers, digi tal scales,
remote A/D, A/D control
systems, and MPU systems
and has an input impedance
of greater t h an 1000
megohms!

This A/D syste m performs
a ratio-metric A/ D conver­
sion; that is, the unk no wn
input voltage, Vx, is mea­
sured as a ratio of the refer­
ence voltage, Vref Th erefore,
a full scale voltage of 1.999 V
requires a refere nce vol tage of
2.000 V, while a full scale
voltage of 199.9 mV requires
a refere nce vol tage of 200
mY. Both t he Vx and Vref
are high impedance inputs.

OK, now that we have
gone through the dry stuff,
let's dig into the actual meat
of the article.

The circu it in Fig. 3 per­
for ms parameter-to-voltage
conversions, scaling and func­
tion switc hing. The ac/dc
DPST switch changes the
inp ut path and the signal is
then fed into the MC14433.
A to megohm voltage divider
consisting of three precision
resistors provides 2, 20, and
200 volt ranges. Three preci-

appear dark between crossed
polarlzers. Now I bet you
didn't th ink all of that cou ld
fit inside a watch case, did
you?
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couple of rea sons. The fi rst
reason is beca use the pins of
the socke t of the LCD are
very close together, and I
didn't want to hassle with the
ar twork . The second rea son is
t hat my wife gave me a
hobbywrap tool for Christ­
mas, and I wanted to try it
out. It would, of course, have
been permissible to etch the
whole board , but I elec te d to
go with the wire-wra p meth­
od. I later found out that
Te ledyne Kine t ics, t he maker
of the LCD socket, also
makes a socket that woul d
allow construction on a single
board.

Calibration

The firs t th ing to do in t he
way of calibration is to set
the re ference voltage. Note
on the schematic tha t it ca n
be set up for 2 volts or 200
mV fu ll scale. I recommend
that it be set fo r 2 volts due
to possible noise problems,
but, even with the 2 volt
scale, it can be read to .00 1
volt. Be sure to be accurate
with this reference vo ltage, as
the accuracy of the enti re
instrument depends upon it.
A short word about the
quality of components used
in the frequ ency determining
resis to rs and capacitors,
especially in the ca paci to rs.
These.1 u F caps should be of
the high qual ity pol yester or
mylar. Using chea p caps here
can lead to inaccurate read ­
ings.

If you use d prec ision resis­
to rs for the voltage d ivider
network, the next step is to
cal ibrate the Ohms scales
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goes lo w when Vx exceeds
Vre f. It is no rmally high. The
5438s require a ground on
pins 7 (blanking) to display.
In our case, t he ground is
act ually t he most negative
su pply (to get th e maximum
amo unt of voltage swi ng on
the o ut put ). Th is normally
high OR. pin on t he 433 is
t ied to a PNP transistor,
wh ich is t ied bet ween -V and
+V. In its normal sta te, the
transistor is not conducting,
thu s allowing the -V to be on
the co llec tor. When the input
goes low, indi cating an over­
range co nditio n, the transis­
to r conduc ts and places a
high (+) on th e blanking
input of the 543s , thu s bl ank­
ing the m. Note t ha t t he first
digi t has no provi sion for
blan king.

In m y version, I wire­
wrapped the LCD socket and
th e 54 38s. I d id this for a
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o f the LCD and to the indi ­
vidual segments through t he
com binati on of the output
circui try of the 5436 and the
exclus ive OR gates at the
outputs of the 01 36. All of
the deci mal points are tied to
PH throu gh a 1 megohm resis­
tor, and, to display a particu­
lar DP, it is switched to m.

The overrange pin (15)
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Fig. 4. Power distribution. Set R 1 for an output voltage o f 2
V. It must be accurate and with toad connected. Any zener
diode of equivalent value may be used.

th e digit select out put from
th e AID . Although thi s is a
conve nient way to obtai n the
requ ired square wave, it is not
necessary to take it from
here. The freq ue ncy shou ld
be about 4 kHL, as this will
provide for the best contrast
on the display unit. This lo w
frequency square wave is
con nected to the backpla ne

'.'

Fig. 3.
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Fig. 5. Decimal point switch­
ing. To energize D?, tie line
to m
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Fig. 6. Diagram of MLC400 liquid crystal display. Use connector Teledy ne Kinetics 5202U.
a ga in s t known resistance
values. Just tweak the co ntrol
unti l the correct value is dis­
played . If you used pots in
place of the precision resis­
tors (i n the interest of saving
money), you must set these
up . The way to do this is to
ge t a c a librated voltage
source. Set the voltmeter to
the 200 volt range, and adjust
the lOOk pot for a correct
reading on the meter with
about 90 to 120 volts app lied
to the input. Watch out, as
the 433 doesn 't reall y like all
that voltage, especiall y if it is
applied directly to the 2 V
scale. It might blank out
forever! After you have call­
brated the 200 volt scale,
don 't touch that pot again.
Apply about 16 vol ts to the
input, and adjust the 900k
pot for a correct readin g.
Next, do the same thing for
the 2 volt scale, using the
appropriate vol tages. After
this, you will probably have
to touch each of the pots up,
as each will interact with the
other. With a little t ime, you
can save yourself a little
money, and probably have a
more accurate meter than if
you were to buy precisio n
resistors!

The re are a few things
which you should be o n
guard for, and those are in
the area of the ac detector
circuit. Since this is essen­
tially an am plifier/de tector
c i rc uit , anything that is
placed on th e input will show
up as a de potential on the
o utput. This little lesson was

painfu lly shown to me, as th e
ac detector circuit took mo re
time to refine than did the
rest o f the DVOM. On the
switch assembly, I ran the PH
and fiR lines with unshielded
wi re. Th is was a real no-no, as
the input is a very high
im pedance, and therefore
doesn' t ta ke very much to
drive it. So, a li tt le shielding
and careful placemen t too k
care of it.

To calibrate the ac scale,
the easiest way is to set up
the voltmeter to the 200 volt

scale and the measu re the line
voltage of your house. If it
does no t read correc tly , tu rn
the pot unti l it does.

Another li tt le hin t - be
sure not to hoo k up the
analog ground to chassis
ground as if you are measur­
ing current in a high voltage
circuit. This will place a high
potential on the bare metal
chassis. In my DVOM, the
chassis is floating and not
connected to any thing. At
the present t ime, I do not
know where the display un it
can be purchased, bu t a ro ugh

•

price est imate for it wou ld be
abo ut $14.00. The chip is
availab le from Tri-Tek for
$18.95.

PC boards for a basic 2 V
DVM using LEOs can be
purchased from Dactron, Inc.
12609 Bl a c kfo ot Trail,
Round Rock TX 78664.

In addition to this basic
3Y2 digit 2 volt LED DVM,
this com pany is coming out
with the following items:
plug-in board with full func­
tion, autorangi ng capabi lities,
LCD version, and a digi tal
thermometer. •

•
II
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the punch

- - a 4-1000 provides

Build A

kW Linear

This article describes a
compromise available to all
who have the desire and per­
severance to learn and build.
Th is is a kilowatt linear
amplifier of highly efficient
and conservative design em­
ployi ng band change by the
simple actuation of three
switches. In its design, space
has been conserved; however,
size has not been rest ricted at
the expense of efficiency,
reliabil ity , or signal quali ty.

Quite common in the
1930's and 40's was the push­
pull out put circuit using two
tubes, a bala nced tank circuit,
a n d link coupling, we ll
kno wn for its high efficiency
and for cancellation of even
o rder harmo nics . T h e
grounded grid circuit was
known but not commonly
used. In this amplifier, the
b ala nced tank circuit is
ada pted to use with a single
4-1000A tetrode, used in a
groun ded gri d, grounded
screen circuit with link
coupli ng. Harmo nic distor­
tion prod ucts are minimized.
Efficiently tuned an d cor­
rectly matched input circuits
are used to improve signal
quality and reduce drive re­
quirements . The 4-1000A is
run at an efficient plate
voltage and loafs at a kilowatt
de input.

System
Fig. 1 is a block diagram

showi ng the functional ar­
rangement of units for power
sup ply , signal amplificatio n,
and anten na matching. The
amplifier input and output
circuits are conti nuously
tunable across the 80, 40, an d
20 meter bands. A tuned link
for each band feeds the out ­
put to separate an tenna
tuners for 40 and 20 meters,
which in turn feed 95 Ohm
balanced coaxial lines. The 50
Ohm unbalanced input to the
antenna tuning unit is fed
straight thro ugh on 80 meters
to a 50 Ohm unbalanced line.

Sixty seconds is allowed
for filament heat ing before
high voltage is applied. For
tu be protect io n, the high
voltage is removed from the
tube when plate current ex-

Nor man B. Watson W6DL
5501 Via Del VaIle
Torrance CA 90505

T h e ult imate station,
from the viewpoint of

most of us, woul d be o ne
located on a hill remote from
n o i s e sources, havi ng
separa te, large, highly
elevated antennas for each
band. The ham shack would
contain a separate kilowatt
transmitter for each band,
pre tu ned and cor rectly
matc hed to its separate
antenna by means of an rf
bridge, and ready for insta nt
use. Unfortunately, not many
of us can afford such an
arrangement.Fig. t, Amplifier system.
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nominal 6. The out pu t links
are s eries- tuned circuits
having Os of about 3. The
lin ks of this amplifier were
made variable for the 20 and
40 meter coils and fixed for
the 40 meter coil; however, it
is suggested that th e 40 meter
plate co ils be air wound and a
swinging li nk used in lieu of
the fixed li nk. I experienced
the same impedance matching
problem with the fixed link
as previously discussed for
the input networks. The
impeda nce of the 40 meter
o utput link ended up at 40
Ohms instead of SO for the
selected Qs. The swingi ng
links are a pleasure to use. If
the impeda nce pr esented to
the line is incorr ect, the
coupli ng is incr eased to raise
it, or d ecreased to lower it. In
the photograp hs, the 80 meter
tan k coil is suspende d upside
down. The 20 meter ta nk is
t he large wire air wound coil
o n t he right side looking fro m
the back. The 40 meter tank
is on t he left side. Mounting
method for the supplemen­
tary 50 p F fixed vacuu m ca­
pacitors used with the 80
meter variable capaci tor can
be seen at t he extrem e right.

a

a
•-

•

,....., ••
¥

•

•

r

Amplifier panel showing controls. 80 meter tune at top, 80
meter link tune extreme left, 20 meter tune and 40 meter tune
centered left and right of plate bandswitch with screwdriver
adjust link tune between plate kn obs. Cathode bond select at
lower right. Meters from left to right are plate current, grid
current, and filament voltage.

expected it to be fro m the
manufacturer 's data for the
tube. Th e published data is
the dynamic load impedance
only of the tu be.

At this po int, I resorted to
the cut and try approac h.
Inductances were varied un til
reso nance was o btai ned at t he
desired frequen cies with close
to a 50 Ohm loa d presented
to the exciter li ne input ccn­
nection. It was learned that
one cannot obtai n a given
value of 0 at a chosen reso­
nant frequency and match a
tube input load to a 50 Ohm
input line impedance when
using fixed cou p! ing. Thi s is
the reason that the Qs vary
fro m abo ut 1.5 to 3, as pre­
viously mention ed . However,
the Qs are quite acceptable,
and the amplifier is very
easily dr iven . The variable
ca pacitors were found to be
invaluable in evo lvi ng the in­
put networks and in tuning
them.

Output Tuned Circuits

The plate tank circuits are
balanced and use spli t-stator
grounde d rotor ca pac itors.
Th e Os of eac h half of the
re so nan t circuits are a

circuits are tuned to the band
center (or o ther selected fre­
quenc y), they need not be
readjusted. The 20 and 40
meter co ils arc number 14
Dee (do uble cotton-covered)
wire, cl ose wound on l lh"
diameter coil forms. The 80
meter coil is number 22 DCC
wire wou nd on the same size
for m. The input li ne winding
is woun d on top of the
cat hode windi ng starting at
the cold end of the coil ,
which is the end to be co n­
ne cted to the tun ing
c apacitor. Allow enough
dangling wire to make con­
necti ons t o the tuning
capacitors and to the selector
switch Sl .

The only practical mea ns
of evolving the input tuned
circ uits was found to be one
of cut and try. Or iginall y, the
input circuit values were cal­
culated for Qs of two, and a
complete subassembly co n­
sisting of the three coils, six
tuning ca pac itors, and switch
Sl was built up on a sheet of
l /S " aluminum . The suba s­
sembly was then tested using
the foll owing procedure :

A load o f 100 Ohms in
parallel with a 30 p F capac­
itor was connected fro m Sl B
(see Fig. 1) to ground . The
ANT ter minal of a no ise
bridge was con necte d from
S1A to ground and a receiver
Seneter was used to measure
signal strength versus reso­
nant frequency for a 50 Oh m
line input. The inductances
were tail ored to resonate at
the band center. After the
amplifier was built, it was
found that the input circuits
woul d not reso nate correctly
and that the input impedance
values were far from the SO
Ohms desired. The input sub­
asse mbly was removed and,
with the tube in it s socket
and a 100 Ohm resistor co n­
nected from one side of the
f ilament to ground, the input
impedance of the complete
input ci rcuit was measured
with the noise bridge. The
impeda nce was foun d to be
135 Ohms at 3.8 MHz, 120
Oh ms at 7.2 MHz, and 85
Ohms at 14 .2 MHz, rather
t han t he 100 Ohms I had

Input Tuned Circuits

T he input circ uits are
shown in the Fig. 2 schc­
matico Table 2 contains the
values of all compone nts and
the number of turns for
ind uctances. The input cir­
cuits are series tuned by
means o f small broadcast
type variable ca pacitors. Vari­
able capacitors provide a
straightforward method of
co-rectlv adjusting the net­
works to a correct impedance
match between the line and
the cat hode to grid load of
the tube at the selected
resona nt freque ncy . Consider­
able interaction exists be­
tween components of the
tube input circuit, and fixed
capacitors are not recom­
mended as a means of estab­
lishing correct tuning. The
input capac it y of the
4-1000A is a nominal 27 pF
and series tuning works well
in this application . Os of the
tuned circuits vary from 1.5
to 3, and once the input

cecds a value which has been
preselected by the operator .
Simultaneousl y, excit er drive
is transferred to the antenna
tuner (still correct ly matched
to the exciter output ) and the
VOX relay is rendered in­
operative . The stxtv-second
time delay t hen recycles, the
antenna is transferred bac k to
t he a mplif ier, and plate
voltage is reapplied toget her
with exciter drive. If a fault
continues to ex ist, the system
will continue to recycl e until
operator intervention occurs.

A large capacity heavy­
duty blower is conta ined in
an enclosed box at the
b ottom of the amplifier
cabinet. An air filter is pro­
vided. Air from the blower is
discharged into a plenum
chamber and thence through
a flexible hose to the pres­
sur ized amplifier chassis.
Separate meters provi de full
m o n i t o r ing of the tu be
voltages and cu rrents. The
system is contained in a 23"
wide by 24" deep by 62 "
inch high metal rack cabinet
mounted o n casters. Total
weight is 450 Ibs. Cost, in­
cluding 2 4-1000As, is $350.
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Rear view showing blower box at bo ttom with flexible hose to
amplifier chassis. Amplifier slides in/out on supporting angles.
Rear cabinet door and rear amplifier panel are removed for the
photo.

114

the spacing wire at three loca­
tions around the circumfcr­
ence of the coil. Plexiglas
strips 1/8 " x 1/4 " x 3·1/8"
long can now be cemented to
the outside of the coil wires
using DuPont Duco Cement.
Let dry overnight, then slide
the spacer strips out and re­
move the coil from the tube.
The spacer wire will fallout
on t he inside of the coil and
more Duco cement can be
applied across the plexiglas
stri ps from inside the coil to
complete the job. The two
coils are cemented to a 3/8"
x 2" x 9" long plexiglas strip
so that the cen ter line of the
coil is offset 1-1 /4 II from the
capacitor shaft center line
when the coil is mo unted on
top of the capacitor. This
construction allows the ca­
paci tor to be placed close to
the chassis edge yet spaces
the coil away from the metal
enclos ure. A two inch space is
allowed betwee n coils at the

40 meter tonk at left, 20 meter tonk at right bottom, 80 meter
assembly right top. One of the two 80 meter fixed capacitors
is visible at right top. The box at top center contains the plate
rf filter assembly. The three small angles around the tube
socket center the chimney.

coil is 19 t urns of #1 0
enameled wi re 3" 00 (out­
side d iameter) x 3~" lon g
wound on a ceramic form.
The 5 tu rn link is wound over
plexiglas strips cemented to
the wire. Th e link is 3-3/4"
00 x 7/8" long. The 80
meter coil is wound in t wo
sections. Each section is 17
turns of #10 wire, 3-7 /16"
00 x 3" long. Close wind the
coi l on a 3" 0 0 tube and
allo w it to spring out when
winding tension is released,
then insert three 1/8 II x 1/4"
x 5" strips between the 3"
tube and the inside of the coil
spaced equally around the
d iameter. Wind .06" diameter
insulated flexible wire around
the form over the st rips, as
spacers between the coil
turns. Stretch the spacing
wire t ight enough that it
forms a straight line bet ween
the spacing st rips and the
result wi ll be a clearance
space between coil turns and

,
~
•

and the coil is supported on a
3/8" x 1" x 9 " long plexigl as
strip. This size pl exiglas strip
is used to rep lace the alumi­
num top bar on the National
Model AMT split-stator ca­
paci tors in all thrce tuned
circ uits. The 20 meter coil
can be easily silver plated
using Cool Amp silver plat ing
powder. Plat ing instructions
are printed on the contai ner
(see Reference 1). The 20
meter link is 4 turns of # 16
wire, 2W' 0 0 x Yz" wide. The
link is silver plated and is
mounted on a plexiglas strip
off the capacitor frame for
pivoting. The entire 40 mctcr

-

Output Coil Constr uct ion

The entire 20 meter coil is
12 co ntinuous tu rns of
number 4 soft drawn copper
wire. It is close wound over a
3" diameter tube and thc coil
allowed to spr ing to about
3-1/8 " inside diameter when
winding tension on the wire is
relaxed. The center turn of
thc coil is spread to a pitch of
114" so that the link will
swing in and out from one
side. The remaining turns are
spread so tha t the overall coil
is 5W' long. Large soldering
lugs are used to connect the
coil to the variable capacitor
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value.
The fila ment voltage meter

leads are connected direc tly
to the tube socket for ac­
c u r ac y o f measuremen t.
Shie lded wire runs fr om the
soc ket to the meter. Use a
one percent accuracy meter
for t his application.

The values of resistance
required for plat e voltage and
current metering can be
calculated simply and ac­
curately . For exam ple, as­
sume that plate voltage is to
be measured using a 0-15
m ill iammeter with the legend
o n t he meter face changed to
read 0-4500 V de. Then 15
mA must flow through the
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Fig. 2. Amplifier schematic.

ground po tent ial by means of
a low val ue resistor and to
measure the voltage drop
across the resistor (as grid
current flows through it) by
means of a voltme ter
calibra ted to read grid cur­
rent. Mock up the grid
meteri ng circu it consisting of
R5, the meter, a variable de
voltage source from grid to
ground, a variable resistance
in place of R6, and a second
mill iammeter in ser ies with
the gri d current meter. Vary
t he supply voltage and t he
varia ble res istance to arrive at
tracki ng of the two meters.
Measure the value of R6 re­
quired and substitute a fixed
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voltage, grid current, and
plate current are indicated by
mea ns of separate meters.
The adva ntage of separate
meters is t hat overal l per­
formance of t he am plifier is
apparent at a glance an d,
particularly, grid and pl a te
current can be monitored
simultaneously.

The gri d must be held very
close to gro und potential to
avoi d the generation of high
fr e q u ency parasitic oscil­
lations. The mo st commonly
use d method of accom­
pli sh ing this and yet of ob­
taini ng an accu rate measure­
ment of dri p current is to
raise the grid slightl y abo ve

Antenna Tuners

The antenna t uners use
commercial coi ls : Johnson
500 HCS40 on 40 meters and
Johnso n 500 HCS20 on 20
meters. Although these are
500 Watt co ils, they are mo re
than adequate for use in a
ser ies-tune d 1 kW circ uit. The
antenna t uner Iinks are fixed.
They are cemented to plexi­
glas strips and supported
from the main coils at the
center of the mai n coils.
These lin ks arc # 16 wire of
2-1/2 " O D, 4 turns (3/8"
long) on 20 meters, and 8
turns (3/4" long) on 40
meters. If you wish to wi nd
your own, simply duplicate
the 40 and 20 meter plate
tank coils, except # 10 wire
may be used for the 20 meter
coil instead of # 4 wire, if
desired. An advantage of the
#4 wi re is t hat the coils are
self -support ing and very
simple to make as compared
to the #10 wire co ils rein­
forced by plastic strips . The
variable capacitors use d for
tuning the plate and antenna
tuner links sho uld have a min­
imum spaci ng bet ween plates
of 20 thousandt hs. Screw­
driver adjustable types are
suitable since they need only
be tuned occasionally. The
split-stator capacitors used in
the antenna tuner output cir­
cuits can be of 20 thou­
sandths spaci ng if series
tuning is used , as in this
tuner . If the flexibi lity of
parallel output tu ning to
match high impedances is de­
sired. use a capacitor having
plate spacing of at least 1 /8
inch.

Metering

F ilament voltage, plate

center for the swinging li nk.
The link is 8 turns of #10
wire x 1-1/2" long of the
same diameter and construc­
tion as the main coils. A piece
of 3/8" x 1" x 3" long
plexiglas is filed to the coil
radius and cemented to the
coil as a swinging arm. The
arm is supported from the
chass is on a 1/8 " x l"
aluminum brac ket as a pivot
suppo rt.



TobIe I . 4- IOOOA characterist ics.

De Plate Vol tage
Ac Filament Voltage
Filament Current
Zero-signal de Plate Curren t
Single Tone dc Plate Current
Single Tone de Scr een Current
Single Tone de Grid Current
Single Tone Drill ing Power
Drilling Impedance
Load Impedance
Plat e Input Power
Plate Ou tput Power

meter fo r full scale reading.
Choose a val ue for Rl , as­
sume 4500 V de out put fro m
the HV supply across R1 in
series wi t h the bleeder
resistor, an d, using Ohm's
Law, calc ula te the value of
R2 required to allow 15 rnA
to flow through the meter. A
litt le t rial and error is neces­
s;!ry with this method, but
the calculations go very rapid­
ly usin g a low-priced calc u­
lator.

A 0-10 milliammeter was
used to measure plate cur­
rent. The legend on the meter
face was eas ily changed to
read 0-1 Ampere. Since 10
rnA of the one Ampere must
flow through the meter and
R4 when 990 mA fl ow
through R3, th e valu e of R4
is eas il y calculated once R3 is
assumed. A series milliarn-

3600
NOMINAL 7.5 (7 .13 t o 7.87 )
22.7 Amps. MAX.
110 mA
685 mA

90 mA
160 mA
115 wens PEP
105 Ohms
3050 Ohms
2470 Wam PEP
1725 Watts PEP

meter can be inserted in the
circuit to check accuracy of
the plate milliammeter.

Cooling
Cooling requirements are

graph ically depicted in Fig. 3
in terms of blower air flow,
s t a t ic air pressure, and
operating frequenc y. For ap­
plication of the tube below
30 MHz, use the 30 MHz
values of 20 cfm of ambient
air flow required into the
pre ssurized chassis, under
which conditions the static
pressure drop across the tube
soc ket and tube in its
chimney is 0_6 inches water
gauge. The blower must be
capable of supply ing the air
at 0.6 " pressu re as a mini­
mum. A good-sized blower is
needed to cool the 4-1 000A
if the blower is to run at a

slow speed for quiet o pera­
tion . T he surplus blower used
in this amplifi er is a Torrlng­
ton A0508 Airrotor having
t wo 5" diameter x 3" long
rotors with fo rward curved
vanes. The blower is belt­
driven by a % HP motor . The
air discharges into a sheet
met al box and the 2W'
diameter flex ible hose which
carries air up to the pres­
surized amplifier chassis con­
nects to the box at the rear of
the cabinet . Automobile air
con dit ioning ho se is suitable
for conducting the cooling
air. The only const raint on
the plenum chamber (box) is
that the distance fr om the
forward edge o f the blower
wheel to the side of the box
opposite the wheel discharge
be about 5 to 6 inches . This
particu lar blower supplies the
required air when runn ing at
1400 rpm. It is being run at
21 50 rpm because doing so
only required reversing the
belt pulleys, and the ext ra
factor of safety in cooling air
supply yie lds a conservative
operating condition. On the
amplifier chassis, bring the
cooling hose connection in at
a poi nt remote from the
cool ing inlet to the socket,
and, if you use the Eimac

SK500 alum inum socket as I
did, cut off the entire air inlet
tangent to the machined
circular surface to increase
the efficiency of air flow. In
a d d it io n, drill ten W'
diameter ho les through the
socket side wall to admit air .

Power Supply

The power supply sect ion
contains the components in­
dicated o n the schematic . It is
of conser vative design using
parallel resonant choke input
followed by o ne section of
brute force filt er ing. The first
section is tuned to the ma in
ripple frequency (1 20 Hz)
and presents a sufficiently
high impedance at thi s fre­
quency such that a low bleed­
er current o f 20 mA provides
good no load to full load
(500 mA l regu lation . The low
bleeder current conserves
power and avoids a problem
of bleeder heat in the equip­
ment cab inet. The HV
rectifiers are silicon stacks
(see Table 2) and were ob­
tained from R.E. Goodheart
Co. [see Reference 2) . If you
bu ild up your own, a peak
inverse voltage rating of 5650
volts is necessary at 140 mA
average current using bridge
rect ification. The rect ifiers
are moun ted on a sheet of
alum inum wh ich acts as a
heat sink. The 28 V dc relay
supply, protect ive relays , and
te rmi nal board are sub·
mounted on a 5" x 8 " X l Y2"
chassis from the %" x 20" x
20" aluminum plate which
supports the overall suppl y.
The pla te is mounted in the
rack at four corners using
steel angles. The power sup­
ply panel is 19" x 12" high.
It contains the onloff switch,
fuses, panel lights, HV volt­
meter, and the two variacs.
More filter capac ita nce has
been used than is absolutely
necessary. A capacity of 4 uF
from each choke section to
ground is about min imum for
a 3600 volt supply used on
SSB. Fig. 4 shows the power
sup ply regu lation.

Bottom of chassis showing swit ching relays at top left, feedthrough filters and input tuning
capacitors at lef t. The r i(/Jt half o f the chassis contains the meters, f ilament transformer, and
filament choke. Note the advantaqe of the two chassis arrangement for shie lding.
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Mechanical Construction

The amplifier bo x is 17 "
wide x 20" deep by 20" high.



Fig. 3. Cooling requirements for 4-1000A tetrode using Eimoc
air socket and chimney at 1000 Walts ptate dissipation.

Tuning

Tuni ng of the amplifier
input and output networ ks
and adj ustme nt of the anten­
na tuner is performed at this
QT H using an antenna no ise
bridge. The following pro­
cedu re is used . Remove the
amplif ier from the cabinet
and remove the botto m pla te.
Place the 4·1000A in its
soc ket and connect the lead
to the plate cap. Connect a
3000 Ohm non-inductive
resistor from the plate con­
nection at S2B to ground.
Connect a 100 Ohm non­
induct ive resistor from one
side o f the filament at the
soc ket to ground. Connect
the noise bridge antenna jack
to Sl A at the exc iter input
line connection points using
leads as short as possible.
Place S1 in the 80 meter band
selec t position . Set the re­
ceiver (which is conn ected to
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The leads from the
plate tuning capacitors
to their respective coils
can be longer, although
i f the construct ion
practice used here is
followed, they will be
quite short.
6. Place coils at least
one coil radius away
from metal panels to
keep eddy c urrent
losses at an acceptable
level. The end of the
plate coils opposite
from t he plat e lead are
intent ional ly placed %"
from the adjacent me tal
panel to provide a 8 pF
capaci ty to ground to
bala nce the o utput
capacity o f t he
4·1000A.

___ ' .ffOf" OOIe' · 5>.....08>•
• __ VO~ "E L"" CLOSUR E

imizcd by usc of a gasket
between thc bottom plate
and the chassis. I used a sheet
of plast ic covering the ent ire
bottom plat e and ce mented it
to the plate in a few places to
hold it in posit ion . Using a
sheet the full size o f the plate
is much easier than cutting a
gasket to the wid th of the
c hassis fl anges and th en
tr ying to position it properl y
for alignment with the holes
in the chass is. Three one-Inch
holes contain ing shield ing in­
serts a rc cut in the front
panel fo r viewing the tube.

Practices of importance in
rf amplifier construction are
as follows :

1. Ground components
dircctly to the chassis
by the shortest route.
Do no t use a single
point ground .
2 . Use coaxial con­
n ector s and feed­
thro ugh capacitors or
filt er s to brin g co n­
ductors into the en­
closures. Sprague 0.01
u F high pass capaci tors
a re good as are a
number o f surplus line
filters.
3. Use shielded wire for
filament, power, and
metering leads inside
the amplifier chass is.
4. Use 0 .01 o r larger
filament by pass ca paci­
tors. Use mica ca paci­
tors fo r the t wo marked
M o n the sche matic.
5. Kee p the lead from
the plate cap to the
switch and from the
swi tch to th e plate
t un ing capaci tors as
short as possible to
min imize par asltlcs.

Fig. 4. HV power supply regulation.
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c

in posmon by three 1/2 "
wid e pieces cut from 3/4" x
3/4 " x 1/8 " aluminum angle.
Allow 1/32 " clearance be­
tween the angle and the glass
chimney to a llow fo r ex­
pansion . The input networks
and selector switch are sub­
mounted on a sheet of 1/8"
alumin um. The filt er network
for the HV, which consists of
RFC2 , RFC3, RFC4, and
three .02 microfarad capac i­
tors, is contained in a 5" x
5" x 4" box. J7 and J8 are
in sulat e d bin ding posts
mounted in the box prior to
wir ing. Ten 1 " diameter ho les
arc drilled in the back panel
to discharge air from the tube
co m p a r t m e n t. Aluminum
screen wire can be used for
shielding over the holes, or
one inch diamet er screened
inserts can be purchased . Th e
inserts contain tab s which are
bent o ver to hold the insert in
place in the hole. All shaft
ex tensions are 1/4 " diameter
brass. Panel bush ings are used
for all front panel cont rol
sha fts. All controls and
meters were labeled using a
Oymo ta pe mar ker obtainable
in most drug stores. The en­
tire rack and all front panels
a rc painted with low-glo ss
off-w hite e na mel. Th e
alumi num panels were given
one coa t of etching undercoat
prio r to enameling. This is
necessary so that the paint
will adhere to the aluminu m.
Air lea kage fro m the pres­
surized chassis must be min-

ec
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It is made up of aluminum
top and bottom chassis held
together by fou r aluminum
panels - front, back, an d two
side - plus DOC 17" x 20 "
bottom plate. The bottom
chassis is made up of two 10"
x 17" x 4" deep chassis
fastened together by means
of number 8 machine scre ws.
The top chassis is made up of
I'M:) 10" x 17 " x 2" deep
chassi s fastened together . 1
could not obtain 17" x 20"
cha ssis; hence, th is con­
struct ion . The top chassis is
t urned upside down, pre­
senti ng what would be t he
normal chassis top surface to
the inside of t he box . Four
%" x %" x 14" aluminum
angles are mounted vertically
bet ween the top and bottom
chassis to suppo rt the front
and back panel s and to form
an rf tight enclosure. The side
and front panel s are fas tened
using through machine sc rews
with nuts and loc k washers.
The back panel and bottom
plate are held in place by
means of number 8 nu t
plates.

The meters are mounted in
the fro nt of the lo wer ch assis,
which simpl ifies shieldi ng a nd
wiring. Since the meter ho les
extend through both the
chassis and fro nt panel, it is
advisable to fasten the front
panel to the chassis and th en
cut the met er holes stra ight
through using a hole cutler of
the ad justable ar m type. The
chim ney for th e tube is held



Table 2. Component list.

Cl - Small b road cast variab le 300 pF
C2 - Small broadcast variable 150 pF
C3 - Small broadcast var iab le 200 p F
C4, C5 - Sma ll br oadcast variable 100 pF
C6 - Small broad cast var iable 50 pF
C7, C8 - 50 pF vac uum fro m Command Set Anten na T un ing Un it
(surplusl
C9, Cl l, C16 - Nat ional type AMT split-stator 50-SO 7500 V
C13 - Nat iona l type AMT split-sta tor 25·25 7500 V
C18 - B&W sp lit-stator 100-1004500 V
C12, C14, C15, C17 - 150 pF var iable 0.020 plate spac ing
Cl0 - 350 pF varieble 0.020 plate spacing
L1 - 80 meter line 21 turns No. 22 DCC (see text)
L2 - BO meter cathode 40 t urn s No . 22 DCC (see t e xt !
L3 - 40 meter line 14 turns No . 14 DCC (see tex t}
L4 - 40 meter cathode 2 5 turns No . 14 DCC (see t e xt )
L5 - 20 meter line 5 t urns No. 14 DCC (see t e xt ]
L6 - 20 meter cathode 9 turns No . 14 DCC (see text]
L7, LB, 19, Ll0, L11 , L12, L1 3, L14 , L15, L16 - see text
J l, J2, J3, J4 - UHF receptacle JAN type S0239
J 5, J6 - UHF receptacle (twin) JAN t y pe UG-l02/U
J7 , J8 - HV insulat ed binding post from Comma nd Set Antenna
T uning Unit (surplus)
R L1 - surp lus 28 V de, t IM> sets N.O. contacts required
R L2, R L3 - Ceramic insulated rela ys 28 V d c from Comma nd Set
Antenna Tuning Unit (surpl us)
R L4 - Leach 0-60 second t ime de lay relay 24 V dc (surplus)
R L5 - Basco SR lC2A2, 11000 Ohm coil dc relay
RL6 - 240 Vac relay , 2 sets N.O., 10 Amp contacts
T1 - 120 V primary, 32 V secondary, 1 Amp
T2 - 240 V pri mary, 4200 V secondary, 500 mA
T3 - General Electr ic Catalog no. 9T92Y14, 0-240 V
T4 - 0-140 var iable transformer
T5 - 120 V primary, 7.5 V secondary, 23 Amps
0 1 - Si licon rect ifier, Slater Elec. Co., Part No. SLAOB-2, 400 rnA,
BOOO PRY (Ref. 21
02 - Si licon diod e 0 .5 Amp, 75 PRY
RFCl - Barker and Williamson FC-XlA
R FC2 - kW H F choke
R FC3, R FC4 ~ O hm ite ZSO VHF choke
Filter capacitors - use at least two, 4 u F 4000 V dc working voltage
Sl - 2 sect ion, 3 posi t ion small ceramic
S2 - 2 section, 3 posit ion heavy-duty ceramic [surplus]
S3 - 1 section. 3 position heavy-duty ceramic (surplus)
Blower - see text
RI ammeter - General Electric from Command Set . 0-10 Amp
Chassis - 17" II 20" II 4", made up 01 two 17" II 10" II 4" chassis
fastened toget her wit h machine screws
Chassis - 17" II 20" II 2", made up 01 two 17" II 10" II 2" chassis
fastened together wit h machine screws

the noise br idge ) to t he band
center or ot her freq uency at
which it is desi red to resonate
the amplifier input network.
Set t he bridge to 50 Ohms

and rock Cl and C2 to mini­

mum d ip o f the receiver
S-mcter . Repeat t he pro­
cedure fo r the 40 an d 20
me ter input networks.

Connect the noise bridge
ANT term inal to the antenna
connection (j2) of the
amplifier. Apply 28 V de to
R Ll to actuate R L2 and
R L3 , or close RL2 a nd 3
mechanically so that S2B is
con nected to J2. Set S2 to 80
meters. Set the receiver to the
band center or other fre­
quency at which it is desired
to resonate the 80 met er out­
put network. Set the bridge
to 50 Ohms and rock C9 and
ClO to the minimum dip of
t he receiver Smeter. T u nc
the 40 and 20 meter net­
wor ks in a similar manner.

Connect the a n te nnas t o
t he antenna tuner and t he
bridge ANT terminal to J3.
Set the bridge to 50 Ohms
and S3 t o the 20 meter posi­
t ion . Tune C15 and C16 for a
dip. Repeat for t he 40 rneter
antenna. Th is completes the
tuning procedure. Remove
the 100 a nd 3000 Ohm
resistors, Replace the bottom
cover, replace t he amplifier in
the cabinet, and connect up
all cables and t he cooli ng
hose.

Operat ion

In operating the amplifier,
set Sl, 52, and 53 to the
desired band, check that the
two vartacs are turned to
zero, turn o n the power, and
bring the filament up slowly
to 7 .5 volts. When the 60
second time delay act uat es
a nd the red panellight comes
on, turn up the plate variance
to 3700 volts reading of the
panel voltmeter (HV will
drop t o 3600 under load). At
this po int, the plate and grid

current met ers will read zer o.
Actuate t he VOX relay by
grounding t he VOX lea d to
the exciter. Grid current will
read zero and plate current
will read about 55 mA. With
the exciter in the CW tune
position, turn up the exciter
drive co n tro l until the plate
current rnetcr of the amplifier
reads 260 mA and grid cur­
rent reads 50 mAo Allowing
for fccdthrough power from
input to output, the input
power to th e plate circui t is
now just under one kW for
CWoperation .

Grid current for single
tone input runs 70 mA with
plate current at 280 mAo The
SSB input fo r this condition
is 1 kW PEP. To correctly
adjust the amplifier for 2 kW
PEP, a two tone generator is
required. If you do no t have a
generator available, adjust t he
a mplif ier for 2 kW PEP input
by talking into the micro­
phone at your normal voice
level and distance from the
microphone and increasing
the drive until the plate meter
peaks reach 265 mAo Grid
current peaks will be about
60 m A for plate current
peaks of 265 rrtA. The actual
current peaks are approx­
imately double t he values of
the me ter readings. Ta ble 1
shows maximum tube ratings
at a plate voltage of 3600 V
dc. -
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- - and put your razor to work

Build $2 Drill

ac power input post.
Remove two brush holder

clips, keep ing your fi ngers
over the holes to prevent the
brush springs fro m flying
away. Remove the 4 hex nuts
holding the end bell to the
motor frame. Slide out the
armature.

Carefull y remove the two
motor brushes. If they are
less than W' in length they
shou ld be replaced (shaver
repair stores have them).
Brush out carbon dust, etc.

Place the armature in a
vise and unscrew the crank
(counterclockwise). Discard
the crank. Run a 4-40 tap
into t he hole in the shaft.
This is preferably done in a
metal lathe but can be
successful ly performed by
hand . On the reverse end of
shaft , saw a screwdriver slot
with a miniatu re hacksaw
blade. Fi le off any burrs left
by the saw.

Place a drop of oil on each
bearing and, if there are
spacer washers o n the shaft,
put at least one o n the com­
mutator end for a th rust
bear in g. Re assem ble the
motor and solder the wires
back on power input post.
Now, test the motor.

Take the plate saved from
shaving mechanism and saw
off the bosses or projections
that held the shaft. File it
smoot h, and round off all
corners and edges as you hold
th is in your hand after
assembly. Replace on the
motor frame .

Drop the motor back in
the plastic case and measure
point s o n the ho using even
with ends of the armature
shaft . Dri ll W' holes in each
end . Enl arge the crank
opening to W', preferably
with a tapered reamer, as it is
very easy to spli t plastic with
a large drill.

O b ta in a steel 4-40
machi ne screw about one
inch long, and cut off the
head , leaving it about W' in
length. Smooth the threads in
a 4-40 die if possible. Screw
this into armature shaft.

If you have the original
power cord with the spec ial

from the botto m of the
plast ic case and lift out the
works. Brush off any dust
and cli ppings. Remove the
retaining washer from con­
nect ing rod and take off the
nyl on rod. Remove 4 screws
and discard all oscillat ing
shaver parts, but retain the
large diecast plate .

Unsolder two wires from

a

conve rsio n of Sunbeam
"Shavemaster" razor motors
into usefu l hand-held drills.
Model "W" seems to be plen­
tiful at local salvage sto res of
Goodw ill Industries, St.
Vincent dePaul and Volun­
teers of America, at prices
from 15¢ to 504.

The procedure is as fo l­
lows: Remove two screws

I f you need to drill small
holes, th is little motor is

handy and inex pensive. It
easily drills thr ough 1{8" of
bakelite , fiberglass or alumi­
num. It beats putting a #60
(.040") dri ll in a motor and
immediately breaki ng the bit.
Small sizes need speeds up to
7000 rpm or more.

The following describes

John J. Marlatt K7AGI
N. 6707 Standard #3
Spoka.ne WA 99208
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plug, put the motor back in
the case. If the cord is not
available, use an ordinary
li gh tweight zip cord and
solder it onto power post.

Purchase from your local
hobby store a No . 22 8-C
X-Acto drill chuck adapter. If
not available in your area,
you can order the chuck from
X-Acto Corp., 48-31 Van
Dam St. , Long Island City,
New York 11101. This size
c huck accommodates No.
63-50 drill s.

Place the chuc k shaft in a

3 jaw chuck on a metal lathe
and tap it with a 4-40 tap
about 3/8". This can possibly
be done by hand, but risks
going in crooked and break­
ing the ta p.

File two flat p laces on
opposite sides of the shaft
where the X-Acto name is
sta mped. I made a small
wrench from a scrap of 1/8"
steel to fit the flats . Screw
the chuc k onto the armatu re
shaft, holding it with a screw­
driver in the slot. Put a small
d rill in the chuck and t ighten

it wi th yo ur f ingers, holding
t he chuck shaft with a
wrench.

Pl ug it in and put it to
work. Thi s gadget is qu ite
useful for clean ing out solder
from ho les in ci rcuit boards
which have had parts re­
moved.

If desi red, a push-button
switc h can be made using the
hole over the powe r post.
This is not easy, but does
make it more convenient. It is
necessary to make a plastic
push-button on a lathe. Dri ll

a hole in it to slip over the
concent ric power post. I too k
contacts off a small d iscarded
relay and soldered them onto
the power pos t term inals, so
that the button pressed the
contac ts together. Then one
wire to the motor is discon­
nected from the post and
goes directl y to the power
cord (which comes in from a
new hole dri lled in the
opposite end of the plastic
case ). The other wire goes in
series with the switch con­
tacts. -

NEW!
A $i4.0S

Meter Cal ibrator!
A qualitv volt-ohm calibrator at a break­
through pricel Why put off cal ibration o f
your VOM. VTVM, or dig ital multimeter?

He re ' s what you get:
. Check DC volts at 0 .100 V, 1.0 00 V,

and 10.0 00 V
• Up to 0.02% accuracv on vol ts
• Check ohms at lOOn , 1 k. 10k, l OOk,

and 1 meg.
• Up to 0. 1 % accuracy on ohms

Battery powered, uses 2-9 V batteries
(no t incl uded}
Uses hybrid rc precision refe rence

Only $3 4 .95 each . Plea se a d d $ 1.50
postage. CA ..... sidents add $2 .10 ta x.

Gary McClell an and Co. Box 2085

G'O
10 0 1 W. lm perial Hwl'.
La Hab ra CA 9063 1

PRINTED CIRCUIT

BYTE31ZE CIRCUIT BOARD
BLANKS, POSITIVE ACTING PHOTO
RESIST, CARBIDE DRILL BITS, SNAP

IN CIRCUIT BOARD SPACERS AND
CARD PULLERS, DRILL/MILLS,
PROl"OTYPE BOARDS, W. H. BRADY
& D.eTAK DRAFTING ARTWORK,
MATTE FILM, PRECISION GRIDS,
BUBBL E ETCHERS, PC DESOLDER­
ING TOOLS, POSITIVE ACTING
DIAZO FILM, PRECOATED CIRCUIT
BOARDS, SILVER PLATING POWDER,
WIRE WRAP TOOLS

SEND STAMP & ADDRESS FOR FL rER

TRUMBULL CO.
833 Balra Dr., £1 Cerrito, CA 94530
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- uses a load bank

Supply Tester

mo unt the resistors.
In s te a d of using t he

regular power resistor in the
des ign o f t hese load banks,
automotive bulbs and pilot
lamps were used. These are
readily available at auto parts
stores, electronic parts
houses, and even department
store electrical parts sections.
Bulbs are selected on the
basis of voltage and current
requirements and tvplcallv
wor k out very nicel y in
regard to both values. The
problem of power dissi pation
i s very mi ni ma l a n d
mountin g ca n be very simple.
Wit h t he load clements
decided, the actual constr uc­
tion of the load bank ca n
begin.

The fi rst load ban k re­
qu irement was for a ra the r
large 13.8 volt dc 24 Amp dc
supply. It was decided to
check one third, two thirds,
full load, and 133% of full
load . Voltage and ripple were
observed under the various
load conditions. The # 1073
au tomotive bulb was selected
wit h a nominal rating of 12.8
volts @ 1.8 Amps. Typical
cost is less than 30d. Since
t he power su pply voltage was
to be a volt higher, the cur­
ren t at that voltage was
appro xima te d to be about 2
Amps. Thi s is a fine feature
of these bulbs - the voltage
can be increased up to 20% of
nominal rat ing wit hout any
pro blem in th is application.

The bulbs were arranged in
four gro ups or sections of
four each. See Fig. 1 for the
circuit diagram. Each group
presents a load of about 8
Amps at nominal voltage to
simu late four load condit ions.
In order to keep costs down
and construction simple, the
wires consisting of # 14 TW
wire were soldered directly to
t he bulb bases. The sta rt and
end of each section wire were
wrapped arou nd a nail whic h
was d riven into the wooden
base board . Th is eliminated
expen sive sockets lind, afte r
all, a load bank is not a device
that is normally on display in
t he shack.

Since this load bank was
to be used for a considerable

be done economically and
with readily available parts.
Also, using the basic ideas
presented here , load banks
for most any type of low
voltage power supply can be
bui lt.

In order to prope rl y
evaluate the performance o f a
power su pply (whether home
built o r commercially bu ilt),
the supply must be tes ted at
various degrees of loading ­
that is, no load, ha lf load, fu ll
load, etc. The major require­

me nt for a suitable load bank
is that it be ca pable of pro­
viding these various load con­
ditions. Thus, severa l load
elements are required, o r at
leas t one large variable ele­
ment is required, in order to
cover several different load
conditions . These load
elements would typically be
large fi xed or variable power
resistors. If t he power su pply
is o f any size , the load ele­
men ts have to be of high
power rat ing (10, 25, or eve n
50 Watt). A look at a par ts
ca ta log will show t ha t power
resistors get expensive as t he
power ratin g goes up and t he
diffe rent ohmic values avail­
abl e go down. Also, power
resisto rs present t he problem
of how to get rid of the hea t
and how to conveniently

,

Current in Amps
@ 13.8 volts

8
/6
24
32

various powe r sources in
order to check the load per­
formance of those sources. In
this case, the article covers
t he bu ilding of two simple
load banks or dummy loads
fo r small and rat he r large
sized de power supplies that
a rc finding present usage
wi th hams and hobbyists.
Th is article shows how it ca n

Load
33%
66%
full

'33%of full

l.0 .0 8.~" ,,8V@ 1••., PS
SECTION e SECT ION C

, . '(:' , . 1.\
'- ':::' ':::: '::::, . 'I ' . ' . ' .
'-J '- '- '-

II I ' .
~

I
~ = '=

'- '- "=' ~

I" "• • c

Section
A

A & B
A, 8, & C

A,B, C, & D

SECTI"" A

Fig. 1. All bulbs #1073. All wire #14 TW. A, B, C, 0 - 10
Amp relay contacts or 10 Amp switches (optional since
connections can be made directly).

James C. Chapel W9HDA
2349 Wigqjru: Avenue
Springfield IL 62704

T he first question asked
might be, "What is a

load bank?" The term is
taken from the electrical
power industry to explain a
devi ce to si mulate a load on

Unique Power
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Fig. 2, All bulbs #502. A ll wire #22 solid. A, B, C, D - 0.3
Amp switches.

( ( \
~ ~ <:» ~

~ ~ ~ ~

'/

Current in Amps
@ 5 volts

0.3
0.6
0.9
1.2

load ba nks by cha nging the
bu lb types and the number of
bulbs in a section , and even
the number of load sections.

These load banks have
been used to check voltage
and ripple condit ions o n a
variety of home brew and
co mmercial su pp lies. The cost
is certain ly cheap if proper
shopping aro und is done o n
the choice and source of
bu lbs. •

Load
3096
6096
9096

12096 of full

lO..D BU _ s~@ , ....p

sECT'OOo I SHTI""CSECT IO.. ..

Section
A

A&B
A, B, & C

A, B, C, & D

The purists may argue th at
the bu lb is not a constant
load res istance due to the
filament characterist ics. This
sudden heavier than normal
load when voltage is first
applied to the bulb is very
short in duration and pro­
vides an even st ricter load test
of th e supply being tested.

The load bank ideas pre­
sented here can be extended
to other sizes and types o f

s wi t c hes (or even slide
switches) used for controlling
the load sect ions. A small
wood base board was again
used for mounting the bulbs
and wiring wit h a small 1/8
inch pressed board panel
(nailed to th e edge) to
support the switches. Th is
su pply is most useful for
checking logic power supplies
used with ICs. Overload or
c urrent foldover charac­
terist ics can be chec ked o n
supplies designed with that
featu re. See Fig. 2 for the
circuit.

There are many advantages
to these si mp le load banks
besides the cost and ease of
cons t r uc tio n. The bulbs
present a large amount of
li ght under full load to leave
no doubt th at th e supply is
working. Also, there are no
burn marks from power
resistors on the workbench
or, even worse, the dining
roo m table. Buying the bulbs
by the box red uces cost, and
automotive ty pe bulbs are
readil y available, even at gas
stat ions.

amount of testing and si nce
four surplus relays were avail­
able, each load sec tion was
wired thro ugh relay contacts
as shown in the diagram. Any
combination of loading can
be quickl y selected . This
extra featu re can be elim­
inated with just the use of
s o l d e r connection s or
switches with proper cu rrent
rating. The switching feature
is certainly handy if consider­
aole testing is to be done, but
adds considerabl y to the parts
cost if the junk box is not
well stocked .

The seco nd load ba nk was
for a much smaller de power
supply with a rating of 5 volts
@ 1 Amp. Fo llowing the same
design features o f the pre­
vious load ban k, a #502 bu lb
was selec ted as load element
in four sections with two
bulbs in each section, giving
30%, 60%, 90%, and 120% of
full load . Since the current
requirements were mu ch less,
about 0 .3 Amps per section,
regular #1. 2 solid hoo kup wire
was directl y soldered to the
bulb bases and toggle

occurs, the plug-in packages
are simply flipped over one at
a ti me, to isolate the problem
to the device or other com­
ponents.

Equ ipment using several
identi cal plug-in un its may
not justify the cost of a spare
for every socket, and a lesser
quantity would be adequate.

Many other plug-in units,
ranging from DIP ICs, auto­
mobile fuses and flashers, to
household plug fuses and
f luo rescen t starters lend
themselves to this sparing
technique, as suggested in
Figs. 2 and 3. •

Fig. 3. Method o f storing spare miniature vacuum tube.

The met hod is to combine
the operating unit and an
id e n tical spare into one
double-ended package . The
example shown in Fig. 1(a)
joins a pair of ident ical tran ­
sisto rs bac k-to-beck, using
transparent tape, so that
iden t ifyi ng da ta remai ns
vis ibl e. TOcased devices
requiring heat sinki ng may be
jo ined using only the heat
sink as in Fig. 1[b],

When equ ipment failure

described insures that replace­
ment plug-in devices are
always avail able at the exac t
point of need.

B

Instant Spares

for those after-hour repairs- -

Fig. 2. Cartridge-type fuses, bonded with transparent tape.

Gt"ne Brizendine W4ATE
600 Hummingbird Dr ., S .E.
Huntsvi l le AL 35803

Fig. 1. Self-storage o f spare TO-5 devices. (0) Bonding with
transparent tope. (b) Bonding with a common heat sink.

T he t ime required to
restore fa il ed equipmen t

depends o ften on locating the
spares. The simple scheme
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Light Up Your Bench

- - versatile power distribution system

Workbench magic box with soldering iron in place and plugged
in. Although the switches and fuses are on the rear panel, I
elected to locate the indicator lights above the respective
outlets. If the receptacle for the soldering iron was relocated
to the left side panel, the cord might be easier to handle.

Joseph M. Frezu WASVGT
499 £Is/on Road
Horsham PA 19044

M y workbench becomes
a mass of ac cords just

about every time I dig into a
pro ject, leaving limi ted wo rk
space. In the middle of the
confusion, I entertain the
thought of constructing an ac
receptacle that will be
portable o n the be nch and at
the same time have some (use
protecti on for equipment
under repa ir or constructio n.

Another nagging work­
bench item is the soldering
iron. It would be difficult to
determine how many times it
sat on the bench cooking for
days, or how many times I
accidentally burned myself or
damaged material lying on
the workben ch.

Well , thanks to 73 and
Am y WB4FDQ, I got off
dead cen ter and built my
magi c box. Now I have a
portable switched 3 ou tlet ac
power source with 2 of the
outlets fused, directional
contro l ligh t source, soldering
iron power source with highl
low heat, and rem ovabl e heat
shield stand for the soldering
Iron.

Th is was another junk box
pro ject fro m start to finis h.
Selection of components is
not c ritical as long as they
can handle 11 5 volts at 5 to 9

124

Amps. In addition to the
basic too ls, a small punch set

and nibbler were needed. If
you don' t have access fo r

borrowing one, Lafayette
Rad io usually has them in
stock at a modest pri ce.

The pro ject began with
Arn y's article and circuitry in
73's July issue. I did replace
his 52 swi tc h with a OPOT
switch and elimi nated the
nu mber one position as he
suggested. In addition, I
utilized a three pro ng safety
cord to ground the case.

Fig. 1 is the schematic
circu itry of the magic box. I
decided I wanted a few
lux uries not really needed . A
neon indicator light is always
on as long as the box is
plu gged in. The indicator
lights for outlets 2 and 3 are
wired behi nd the fuses to
indicate when a fuse is blown.
If the builder is working with
very low current fuses , the
ind icator li ght load should be
placed in front of the fuse so
as not to increase the current
drain a t the outlet.

My aluminum case was 3"
x 5" x 2" and was used in
several earlier projects. I tried
to place all the wiring in the
lower half to simplify con­
st ruction. The cradle micro­
switch support is t he frame of
a broken rocker switch.

The solderi ng iron cradle
was constructed from sheet
alumin um. The microswitch
is operated by a plunger-type
rear support. A standoff
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Internol parts placement should aI/ow working space for top
cover microswitch assembly. The light unit hod its own power
switch, eliminating the need for a switch on the chassis.

Fig. 1.spacer with bolt for plunger
works well. The plunger was
designed with 1/8" travel,
allowing plenty of movement
to insure switch operation
and still protect fro m excess
weight being placed on the
cradle .

The light source is an old
desk lamp fixture. Placement
of the light should allow free
access of the soldering iron

for right- and left -handed
users. A high intensity light
unit would make a better
ligh t source.

Parts placement is not
cri tical.

With a litt le effo rt, yo ur
magic box can be made to
look store-bought. Remove
all din and grease from alum­
inum and use a good primer
base . Aerosol lacquer spray

paint is easily found in auto
supply houses an d hardware
stores. I used rub-on letteri ng
that I bought at the ham
store and then sprayed with a
dear lacquer for added pro­
tection. Pain t ing and labeling
should be done before com­
ponen t assembly . Allow a day
or two after painting for

fi nish to reach max imum set.
Don 't let the simple wi ring

ci rcuitry misl ead you into not
checki ng before attaching to
ac line. The accompanying
photos were su pplied by Don
Smith WA3VEA.

The completed project will
provide invaluable service on
or off the workbench. -

relay slow release circuit

Fig. 1. Simple, compact, dc relay delay circuit. Shunting
resistor should be five times the de resistance of the relay coil.
Wattage rating of resistor equals X the power (in Watts) drawn
by coil,

Fig. 2. Note polarity of shunt diode! Also observe diode 'spiv
rating.

oDC >Q.1JolK II
~&"....

'----f---'

Try Fig. 2. This one can be
discernible to the naked eye
in delayed releasing, depen­
dent upon the coil current
a nd resista nce . Note the
d iode pol arity ; ot herwise,
you may end up with a short
circui t!

"Ah-ha," you say, "but
Fig. 2 is used to suppress the
coil's inductive voltage kick­
back, for solid state or con­
tact protection." That is
correct! This is why some­
times electronic keyers can't
follow high-speed sending
when us ing reed relay out­
puts.

Maybe th is bit of info will
help solve your "kno tty"
relay tim ing p ro blem(s)? -

C.O. equipment) is subject to
the aging process and, with
time, wi ll change its charac­
teri stics. Here are two simple
ways to have stabilized, short­
delayed release in a relay.

The circu it in Fig. 1 gives
ve ry s l ig h t delays. The
amount of delayed release is
subject to the amount of
current drawn by the coil and
the coil's resistance.

Want a little more delayed
release ti me for a given coil?

T h ese are old phone
company central office

equ ipment circuits tha t are
still used in todav's modern
elect ronic exchanges. Perhaps
you may need only a slight or
a very slight amou nt of de lay­
release in a relay (s) control
circuit of yours. One way is
to re-tension the relay springs
by bending or "kinking."
This practice (also used in

Hang Ten

•

•

- -

John Skl.lbick KBANG
J040 M eadow brook
Warren OH 44484
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• 6 THRU 160 METERS
• TWOMODELS AVAILABLE
• RECOMMENDEDfOR

RECE/VER USE ONLY
• INCLUDESPOWERSUPPLY

MOIl ·GAIN HD DIPOLES .. . 0 On. h.11 ' ho Ionvt'> of
con.onlioNI ~.I I-w... diPOIn. 0 Mult i·band. Mull i­
1, OQ<JoncV· • M• • imum e/licioncy _ "" nap•. loodino co,l~

0' l1ubo. 0 Ful ly mblod .nd pra'luned _ "" mo..u.i~
"" CUllins- • All _ ad _ 1 KW AM. 2 .5 KW 00 or
PEP sse. • P. "". n porl",manco _ moro lhan 15.000 ha..
bMn <»Ii_ed . • P.rm ~ usa 01 1110 lull """.... hli.. of
loday·. ~bond ""..... . ON ,_,,,. "" "",,-olion on all
bo""'- • L_I cOItIbonolil anl_ on ti'Hr marllot loday
• F... ClSV _ no I_in< .".;lchi,.. . .......1_1"""......
"" the New;';' .. well .. tfIa Eotr.CIou 01:>_

_.~-

MODEl PCLP is identical in all respects to the PLF ex­
cept that two nuviston are used instea d of the FET.
Model PCLP 117V AC. 60 Hz. Wired & tested $44.00

ALL BAND PREAMPLIFIERS

MODEl PLF employs a dual gate FET providing noise
figures of 1.5 to 3.4 db., depending upon the ba nd .
The weak signa l performance of most receivers a s well
a s image and spurious rejection are greatly improved.
Overall gain is in excess of 20 db. Panel contai ns
switching that tra nsfers the a ntenna d irectly to the re­
ceiver or to the Preamp.
Model PlF 117V AC, 60 Hz. Wired & Tested $44 .00

1. O,op -f8$istan t. hand-s;" V-O-M wi th high-imp.-l;1 thermoplastic
~.

2. 20,000 O hms per 'Iolt DC and 5 .000 Ohms per volt AC; diode
overload p rotection wi th fused R x 1 Ohms ra._

3. Single range Iwitch ; d irect rnding AC Amp ,.,. to ' x ilitilte
eh.mp-on AC Ammeter uuge.

RANGES
DC Volts: 0-3-12-60-300,1,200 120.000 Ohms per Volt).
AC Volts: 0-3-12 -60-300-1,200 15,OIX) Ohm,; per von ).
Ohms: G-ZOk-200k-2M n -20M n 1200 Ohm center scale on low
rangel.
DC Microamperes: 0-600 at 250 m Y.
DC Mill iamperes: 0 -6-60-600 at 250 mY.
Accuracy : ± 3% DC; ±4 % AC ; !full scale).
seere Length : 2· 1/8" .
Meter: Self -shielded; diode overload pro tected ; spring backed jewels.
Casa: Molded, black , high impact thermoplastic wi th slide latch
cover for access t o batte ries a nd fuse. 2-3 !4 " w x 1·5!16" d x 4 ·1/4"
h .
Batteries: NEDA 15V 220 (1), l 'hV 9 10F (1): Com p lete wit h 4 2"
lead s, a lliga tor cl ips, ba tter ies and instruction man ual. Shpg. Wt. 2
Ibs.
Model 3 10 Cat. No . 3018 $53.00

Get the RIGHT START!
W ith a NY E V IKING Code Pract ice Set you get a swe , smooth, sceec-x model
3 10.001 transmitt ing key . a linear circuit oscillator and amplifier, with a built-in 2"
speaker . all mounted on a heavy duty aluminum base with non-skid feet . Operatlll on
standard 9V transistor t ype battery (not included). Units can be connected in plll"allel
so that two or more operators can practice sending and rece iving to each other. List
price. $ 18.50.

Rec. Freq.

- , .
Co' 10 ·.... ' '''0

.;.~ _ •• ' OM

" OOH e.... os PR,CE .... E'GHT LENGTH,......., '0./1<01 .." .....1
~o-20 HO W~ ~. ~ 261.73 35110 II

"~o- I O HO 4llI20115110 ~~ 3611.01 361109
8O-~ HO 8OI~'15 Sl.§O .11l.1S 69121.0
1~~HO ,.~ 55.00 4011 12 W~'
1~~ HO lSl'I ..~ SI .§O 4011 12 WM'
1~20 HO 151<00120 M~ "11.23 WM'
1~20 HO lSl'I ..- M~ ..11.23 titil20 .1
1~100<0 1!1~2011511 0 U.50 ~IVI Joo W~'
1~ 10 HO ISI'I 1IV4OnOJ15110 1~.§O 4llI1.Joo ~,

' "80-10 0<0 lOIaoJXIll §110 U 5011.40 - "

Xm it Freq.

GENERAL MULTI.pURPOSE V-O-M• • OROP RESISTANT. HANO SIZE. MOOEl 310 V-O-M • TYPE 3

Make(Model

Tuf n Radio Electronics - 209 M ystic A ....nue - Med ford MA 02155 . (6 17) 395-8280

NOTES
l . Modoel.p'et..,ed· · ·· .. ill bt • • • il...l. 1/77,
2 All model••l>oYo • • Iu,ni"'fd wil~ c,imp/....<Ie' IYgo.
3, All model. can bt Iu, niol\ed ..il~ • SQ.239 1....,.1.

cOII . i.1 conneclor at add ilional coOl. T~. SQ·239 mal..
"'I~ I~' 01.,..,.", PL-2511 m.l. cou i.1cabl. COM""'-"',
To or<let- mi . 10000ry in.talled OIIlion. add til. Ion.. 'A'
. lter 1i'Hr modo-! ""mbor_ E._pOe: 4().20 HO/A.

4 75 mal.. model 1..,1Ol"y lu"",, 10 .nona,," at 3950
kHz. ISPI mod lKtory tu"",, 10 at 38011
kHz. 80 ....1.. model. .... t.:lory I to 10 eI

3660 kH._ So. VSWR cur_ to< other ."".....,. do...

EXCLUSIVE 66 FDDT.
16 THRU ID METER DIPOLES

No. 114-4Oo1-OO2 $18.50

NYE VIKING CODE PRACTICE SET

\ .\ ,umARG;;;tSo'"'' B.o" 0 0'"

~ TWO METERS Motorola HT 220 Crystals
~C~YSTAlS IN STOCK In Stock! .

tandilrd _ Ico m _ Heathkit _ Ken - Clegg - Regel\CY - Wil, cm _ V H F
Eng • Drake . And Others! $4.50 @ Lifet ime Guarantee
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MI CROPHON ES

6MCo.-_
2M COn~t...
FM DetKtO<
Au,,/SW Crynall
AM·Wide F ilt. r
600 Hr CW F ilt...
FM Fill..
Spe.ke,

MasterCharge
American Express

BankAmericard
accepted on

MOST items!

P rices FO B Medlord MA.
All u nits ca n be Ihipped
UPS. M A res id en ts add 5%
sales tal<. Min im u m $3.00
l or .hipping & hand ling o n
a ll ordell. $ 1 0 .00 merchan­
di.. minimum p lease.

YO-l00
YP-l50
YC-60l

Ace..... i..:
FC-6
FC2
FM-l

VC 500 S

YC 5.()() E

XF-30B
XF-3OC
XF-300
SP 10 1B
Fl. 10 1
SOLID STATE 160-10M
T RANS MITT ER
Acee.ories:
RF P·l 01 RF Speech Pr oc. llor
MONITOR/T EST EQUIPMENT
VC 500 J 500 MHz 00 PPM)

Count••
500 MHz 11 PPM )
COUnl.r
500 MHz 10_02 PPM )
COUnl... 489
ManitO< Sr:ooe 199
Durnmy Load!W. n Mat.. 69
Dil'ital R••dout
(101/4 0 1 ..,iM )

V HF F M .'It SSB T RA NS CEI V E FIS
FT-620B 6M AM/CW/SSB
FT-221 2M AM/FM/CW/S5B
Acc_ories:
MMB 4

Zip _

A LOT of anten na in ill LITTLE $p8ce
N_ Slinky(D dipole- with helical
loading radiates ill good signal lit 1/10
_ ...elen gth lonll'

."",..., ,,,' J.lJ'Hl.}}(J
... , ...tII".. to •

'.........-- .
• '''• ....,...,,,..,_10 11~ 010.• 20_.... _
"...,.'-g1h"_2<l101O_ . "" ......_"''''.........a.
__d ' lH', ..__..ooe,•••'0'" .n """u'•• • "",••

OfIOU9I'lO~'","'''''''''''''-''' '"'' 1009I' ''''_' _SWA
O_"''''''_50ll~, "0. ' 20 _.' bo"do • ",,,,,h "'_ .,"""
W".,.. _ .. P'<~U~""'"."""'.'.00 0<1. "" ,.d ,
.ncl"" 1>1<' ot _ ....,...,... """'h cI._to-, .~""h "-
...... e 'n'''ll J,J~ _ 0' """""ll <""",,etoo, bo...... ~"
A(i~i1J PL2~' "",,_10'. n _ If""""" .....n_
Y" • _ .. .- by US 0oסI 01 S us "" y. •""", ..hOG"___11II _

-e-

Mobil. Mo un t
(FT620B. FT -221 )

- ----- --

""",

",
m

'"

""",",",
'0'
"ss",as
i s

""' 0

SILVER EAGLE - S69_95
T·UG8 .DI04 , h ansisto fi u d •• • •• • • • • • • • • $48.6 0
T.UG9-0104, "Go ld en E a&le ," tran.istorized $9~.4 0

T-UG9-DI04, "Silve r Eail" , " tran.isto rLt.ed • $69.95
UG·DI04, cera m ic o r cr ystal ••••••• .•••• , $42.60

~,"'.
"311,GO
"59.00

XCVR W/O Proe.nor

XCVR WID P roc . sso r
AC Only. L... Mlk.
Linear Arnplilier
6M T, .n""8<te,
2M T r. """• •t8<
E><t.rn.1 VFO
Spe.k.r
Speak.r/P.tch
Manito. Scope
Dynamic B_ Mik.
Cooling F.n
Mobil. Mount
RF $pe«:h ProeMIOf
600 Hz CW FU_

160M-10M Trante."'., - 200WPEP $769
160M- 1 ()t"II Tr.nte....ar - 200 WPEP 935
AC Po_ Supply 125
AC P_S. w/Cloek.nd CW 10 209
G.n....l Cot/. SVn_i••d RK."'. 299
Yaesu Wo,ld Cloek 30

XCVR W/P.oc-ar

160-2M/SW RCVR

16 0-2 M/SW RCVR
1OO-I OM 40WPEP
1OO-IOM 40WPEP 0"1".1

----'---- - -

'''''U' Ou",u' T.~",.' F,.~y.""y

5_ 2GW 5Cl-aGw 10 '"I7G oy ' '43 '.9 .
I.W 6Cl-BOW 1 1"I7G OY' 143 '.9 .

o MasterCharge 0 A m eric an Express
Inte rbank # _

Card expiration date _

talk
D(lyver -- by ,

7PL ~
IpL for a n Economy Price ?

THAT'S RIGHT!
introducing tne ECONQ-LlNE

Now get T PL COMMUNICATIONS
qualitv and reliability 8t an economy
price. The new Econo· L ioe givel VOU
everything that vou've come to ."PlKt
from TPL at a real con reduct ion. The
latest mechanical and electronic c o n st ruc·
tion techniques combioe to make the
Econo-Line your best amplifier valu• .
Unique bf'oad band c irc u it ry requir.. no
tuninll throughout the entire 2-metar band
and adjacant MA RS channels. Sea these
greal new additions to Ihe T PL COMMUN­
IC ATI O N S product ti ne at your favori te
amateu r radio dealer.
F o r p r ic es a nd spec ifica tions please write
f or our Amat eu r P roducts Sum mary I F C C
tvpa accepted POVllar ampli fi ers eteo avail­
abla. Please call o r w rite f or a c oPy o f
TP L's Commercial Producu Summary ,

"-,
,~

1G28

FT 301
FP 301 DIG
FP 301
FP301ClD
FRG-7
QTR-24
FT_101_E
16Q. 10M
F T· 10 1 EE
16 Q.10 M
F T-101EX
16 Q.10M

Name Call _

Address _

o Chec k enclosed

o BankAmericard
Credit card # _
Signature _

City State _

Order :

Cash orders over S1200 deduct 5%. No other discounts offered, All sales final.

FL·2 100B
FTI/ ·650B
F TV ·250
FV- l01B
SP-l01B
$P-I01PB
'1'0.100
YO-_
FA·9
MMB·'
RFp·l02
XF-3OC
FR- l01S
SO LID STATE
FR 101 DIG
SO LID STATE
fT 301 S
FT 301 S_ .-

AU band opeution (160-tO meters) with
most any random length wire. 200 Watt
power capability. Ideal for portable o r home
operation. A must tor Field Day. Size: 2 lC
4·1/4 x 2-3/8. Built-in n eon tune-up in dic._
tor. G uara n teed for 90 days. Compact ­
easy to use. O nly $29.95.

Mod"
21.

'; ' ';'., , -a-
-t- ';' .~.

• • •

SST T-l RANDOM WIRE ANTENNA TUNER

•
FT· 101 E TRANSCEIVER

•

•

•

Tu fts RadiO Electronics . 209 Mystic A venue. Medford M A 02155 • (6 ' l) 395--8280

Mod"
22.

Model
200 V

CES To uch Tone Pads
• Model 200V - acoustic coupling. $59.95
_ Model 210 - for mounting on walkie1i IX
hand-helds . S54.95
• Model 220 - CES can now offer you a
TOUCH TONE back for Standard Commun­
ications hand-held radios. This is the com­
plete back assembly with t he TOU CH
TO NE encoder mounted and ready to plug
into t he private cha nnel con nector . Also
included is a LED tone generator indicator
and an externa l tone deviat ion adiustment,
$74.95.

209 Mystic Avenue
I Medford MA 02155I (617) 395-8280

I
FREE Gift With

I Ever!! Order!

Radio Electronics

TUfTS
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MODEL103R

NPC .. " ..." 10.""" .,00<1
'"_ Su p!>'._
Solid Sta••. 0....,
Ove<'_ P.o..... IOft,

"' PC 2.5 Am"
10_.. S""",,..
" A"'I> IN • . Solid S •• ,.
o--.rlOOO P' e'.'IM! ,

MODEL 102

2.5"'..1'
,6Y",..
'2 Y """
S,OOO u•
6V " MS
"""m.. B'.....

Sn,oo'"o w""lln' • 'b.

1.15 ...ml>
II v"'••
12 ~ m,n
5.000 uF
'VAMS
T"",moo B'.....

Sn 'pp'"g w &'g n, J'M

•
• LY

--- ..--_ ..- ..

•
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. ·1-Eo'!. ...

-- ....... ~

._':.'"~.~-- --
~~-=

~...,. ..-..

""i l1S oaIIs o\C to II oaIIs
DC. ldally 5Il,ttd IlK~
lIl'PhClUOflS ,nclllll"'lll-trac:k .let .... btJ'p alMm... ,alloo'"
~_playef.__ 'aIIng

Con"n..,... C....,.., (fUlilOOdl
o.,,'P«' YOII_ l .... l'*'lo..,P<o' YOII_ l f ul l _ 1
f,••,,"O C.oac'''''
A",OIOIFull l_,
S,"", C"eu. P,o'.",,,,, "
c... J" IH) . . .. I WI .~', 10)

c.onv.e 1J5 _ N; ICI 13 6.. DC 200 n_.. MinlIIIJ 2 5
___ ..,;l " _.... IfHIIlIy su,teI! foI ""lllQl_
""".lIlIlunanllOC~ sudl IS C8 I... "
..... _._ nnsrnol1l!l'. ..., cpIrIy .-1r.Id< ta" ow_
~ lllsobeused to tndcle-darge 12¥dl<;a' _ .......c.,
O",,,,,,'V_ 136' 2VOC
l'noll.... R"lIu"'''''' 20 mV
A'PP.., N_ 2 mV ,.... S
r" n, .. '" ~"PO"'" 20 us.<:
C"""O, Con"""Q", 2,~ amp
Cu"'''' L im it • Amp
Cu'''''' fOlOo",,' 'Amp
C... 3 IHI "'."IW\,5,,'ID) Sh'p(l<ngwo,P"' .'0.

f. • II SOIonOy • _.

.. -'s -.oils At III ll._
DC2s_=...• • __ t ....... -...elll..,-ca
..... ca .......ca.oOgI.~... .-.,..O' CM _ 11._.-
eon..-C lF.. l'*"
0""""~ I l""'"
0 ........~ l'ulIl""'"
. ....,ng Co_,w
""''''" (.u~ lood'Sn C~co" 10'010<00"
c · 3··I H) . " " 'IW, _ 5'0 101

I:l&3 ~
POWER SUPPLY

MODEL12V4
",pc 1.1!> "'m"
10_ .. s..""ly.
3A....,Mu,

MOOol 6 12
I'ow.. Co.."."..

MODEL 612

ItPC 61l c""Ytns 6 ....1
....... ..-lIIll_
....,...t._ tIocl7oca1
srs- III 'l _ IIt'p­
'tvtG,ound 00tfallOR
Pt_ 1tIll 3 _ a.­
',nu,"", po.'f. h. ,R·
t .pon""tlol""0n '0'
"'"'""""lIla'-. _III
IIId pIayen;.

111_. '11 6 IIGll .....
allvt G,ound 0' Il volt
JlO"1'yt ,,_ &yS1tn'IS
c ... 210' (HI ' 3"I Wl _ S'
Sn 'l>I"ng _ h'.' 'b

-s v

........."...
'31 ~.3VOC

'00 "'~
lO",YAMS

'".'C'''
'31.3YOC".,
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'5 lb.
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~...._.i. .. •__y

NPi; ' Am " Po ...... Su",,'"
I'I _ ,. ' IM! ,
Solid S t • ••. 0....,
0.-_ 10'0" ':"0".

1.8' .. ......, JIOIl'Ir~
quoelIy~ l1S _ At 10
13.5 WIllS DC ± 200 ""11_
1.5 IIfI/II CQfItUlI_. 2.5 amps
reg. klNlly "',!eeI lor operal''''l
mobol. CB lfansce,••r, in your
"'""" Of otlallUe su.hon

MODEL104R

'''mo16Vm..
12V",,"
10,000 uf
5v RMS
'''',motB' ••••'
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.............
'a6 .2YOC
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~,~

....mp
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P'P''''''''

MODEL 107

AlSO I Av.i ,. IIl ..
13 HM ..."h iIt·in

loudol'l . b . . ' Y" CA, ".""u'"
0"'0"' VO" AgO 13.5 "luDC ' • • DC
COnM""". C""",, , 5 Amo""'\1""'_ 25 ' '''0
A,po lo''"'"'' 5 mV "' '''5 10 mV "' MS
Co.. 3" ,HI .' -,WI . 5"-- (01. 5",1IP"II WOOO"' 3 '0'

Conlon...... C"".... ,".." load'
Ou '""" ~O".g. (No lOOdl
O"'pul vo".po,F ulllood,
.",o""QCo..oo"",
R,POIo '.""LOld ,
s~o" C"e".,"'01""''''''
ea.. J" I ' IW) , 5"" Ill)

"'Pi; 12·11 6 Solid S I ."••. 200 W
P...,.., Conn«lio" I H "_....".0 3!>O W

tcr-1Ill "IX: .. , IS__ AC (00 ~ Ill..... 200~ =-­
__ _ __ ~tolOO__ AII_ ...,....­
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~ '.,' Bu,.·,n ~lo»d l)rO!lCl1Otl

C... . '~. fH' . ,,." (WI ' 51'(' 101. Sn,pp'"$ Wooon' "b.

"PC 2_~ A_ "'''''''.'"''' .0-' $y""ly
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tcr-1I liS ...,.. At .. 136 _
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1dIIIly""" IS~
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C"" .", u"'"
Cu,..", FOIClbOt'
c ...:a'·" (H).5

funcIJont IIleIlIly ..~ 1'5 _ N; III 12 _ DC. " _
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CIl'1Iidgt, c.JSSelIe pIayff to' <;Or radlo in" """" or olllce

,n,u"
Outpu'~ 131 1YOC
l _ ' l _ ~_ 500 "'~
AI...... N_ ~ "'~ AMS
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MARINE &- FlV
MODEL 12-115

MDDELt2HM4

E.n~_~~I I!I_N; 1lI 136_OC ~2lXI
••CIItJ. 10 _ ....,~ _ ....... __ Fatwts
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MODEL109R

$39.95
$41 .95
$49.95
$69.95
$79.95
$99.95

$149.95

,. "OC . o,
'3!>YRt,tS
1I5VRlolS
y"
~"

..... ,.......
UI • 3VOC
~-,

5 "'Y",,"S

•

-­..-.--
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•

•
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103R
- 13 HM 4
100R
12111 5
108RA
l08RM
I09R

•

. '"' a_..~
~~ ­...~"'

.""OC '"
" SY " MS
,00Y " ,,"SY. ,
y "

[I

•

..,
-iii

­,,~,-
A" Y...... A,. 1,1'",",

,

_._­.._-­---- .-
--

NET PRICE
$ 19.95
$20.50
$24.95
$27.95
$28.95
$29.95

ELECTRONICS

•

NPC 12 Am" " OCI", . ' 0<1
Po ... . , S .. "" ly.

SollO S,.,•.
:)·Wov P , o'.'IM! ,

C.. " . .., M...,

OutpuII~!lOol_.

o...tp,II~!F""loM.
f_l.... l_'
' __(f""l_'

-~~-p..,p.,_ Connoct_

,y~,ca.,

03 6 T 1YOC
~-,
2 ",y ,,""s
~­,,~

, 2 Amo
.. S A"'p

o-vOII_ .....-._ ' . 5 Y '5Y
Cu..•'~" IHI ' 1...' (Wl ' 51+' 10' S" ,p",ng_, g 5'b.

ALSO AV A' l A lJ l E AS MODEL 1 0El ~ A

WITHO UT METE~ AN D O VE I'I VOlT AOE
P~OTE CT I ON .

'iIlsloeavy~ _ Qt..cIy COIM!JtI 11S _ At III ,36 wolts IX:
'" 200 ........ I CtlnIUItIIItIS. 12 anpl; OIl.< All __
f_es dial f;II', --.otla9t grOlK!lOll kIAlIy
__ • _ L ItMI .- l _ AII-fII.$SB ....
_"',.... _III oIIa Can ..... be _ to n::tIHIIIogt 1l

-~-

r uns Radi o Elecrronics _ 209 Mysric Avenue - Med ford MA 021 55 _ (6 17) 395-8280

HAM AADIO I
MOBILE
COMMUNICATIONS

MDDEL10SRM

. ~
-'-
..

MODEL
12V4
600
102
612
107
12 HM 4

•
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Model 377 - $17.95

COAXIAL ANTENNA CHANGEOVER RELAY_____ __ m _
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__ "" __ -...T __.
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110.........., • • ' _-.. ....

...,,"' - "' ""'" "......11.. """"'" ,..
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e-'_.. lC_,' __.............., ...---. ........._..._""- -' _- .....
.."h", w.,-.. ",0""" -. ' .

A..... ,_ """"" "" _'0' """"" """ '__,
0' _ ".0...." .... .. ... 10'.... ...,0-""""" ..1 """"""'"
_~ ... I", ,....,' """""."0 ""'" ..'" _ ,__
". ,.. -"'0' _, _ to """'* .... _ ""'-

Go, ,, """" .... ' ~"'_ w'''.'''' _ '" 1Q000'"

5< '''' ." _~ "'_".' """'"' "" ".."m.,....,
""" '~""'''' ....to"", ,_ ,_do<• .-, no...........-

- ­_.------ -
e--_ '_ ...-----_ _...........-_ _ _---
-."" - _,. _- _ .. BARKER " W1WAMSON, INC.
~"'"_''' ..."'_ vo. _ __..", .. __ c.. _
,.._-_ -..---....._.._. 1<><10" ..
.. .- ,.,"" ......_. IT c , ..
' ''''''''''''' ",_,h..A.." .. w,'" , _ Model 359 - $37.50
"""_. " _ ,.... 1

._-

Model 372 - $27.50

rvrn Radio Elecrron ieJ - 209 Mysric Ani'nulP _ Medford MA 02755 - (677) 395-8280

COAXIA L SWITCHES AND ACCESSORIES
.... _ ......_ _ IlF _ ......

B..", roo".' _,,<ton "" "'" ..,,"51· '0 1<>.
""'" """..-0"'" Il,.." , .'" _ ,,, .. ,, ' 000 ...' "
."'. 2000 ...t" SSII "",,,",,to,, ... u ~ , "'.. ,_ ,,,,,,
_ ...... _ ..... \fSW~ ~ ,.., , ..... '1 , "" Io. '0;0-,

._---_ ... __ ....
_ __ e-..... _.,"""' ~__ .....
lOtTO -..:"'" __ ...
_ _hI> h__.. ft_... IO''>O ..~,

UNIVERSA L H YB RI D CO UPLER II PHO NE PATC H

Model 300 2W with Compreamp
- 5125.00

---------------------,.:::::::~:

Model 300 1W without Compreamp

- 585.00

Co", . ..... - , Aw_' o< ..- PRICE
0 __ ", , '..", .- •• ~.~ ".,. R_ ••

,~ 18.9 5
, ......., • • ~w_ PAO'A... .....,et> G,o"""' ''' "'<eo! .....ott

ow, '''' , <~c....,

'" e ROd..! • • • SuPP" Od P llorA ~ , .. 'Ie" G,ou""••" • •~ _'Od
18.9 5 "",,,,,, ''' Cw' ' s.,,"_'c" "",,100~ 9''''''''''

.11 ou' ..
~. 14.00 , IlOd .. , • • ~ ,...., 12 .5 0 , IlOd'" • • ~,

".. , 1l"'..1 • • ... , Sprc-....._ .2,"""._ _ 'et> ..., to

17 .50 "" 'et' .... AF ..,....,. ... 0' ..... of _ ...c-on_,_ ... . cD&.,.I".. s... ' ~ I..- I... - • - 6<..... on'., '''' _ II .........,. "0 '" ,""....ee c.....-,"' ..... tc_... 17.95 e A . .., • ...,- s A . .. , • • Suppl, ,,,, G, ,,,,,,,,, . II ' .e-o' ..,. """ ....,"". uc.... , .
,,, , A . .., • oe .e... 18.50 e I ~ ·li"" • • • G, ou""••" " e-o' """",'''' ",,' pw' C;'C" "

COAXIAL SWITCH SElECTOR CHART

~~)) • Handle full 200 _tts _ 1o_ low VS.W.R.• Deliver 3 dB gain and more! . Pick t he 0 ..... that best fitS 'fOur needs:

" Larsen Kiilrod' ~ ROOFo,FENDERMOUNT
TRUN K LID MOUNT Goes on quick and easy

Antennas No holes and low in 3/8" or 3/4" with
MAGNETIC MOUNT silhouette too ! ~ fewest parts.
stays put even at TlM·J M·150 lor 144 MHz usel O nly JM·150·K for 144 MHz use 1 Only
100mph ! TlM·JM·220 lor 220 MHz use $38.50 JM·220·K lor 220 MHz use $31.50
MM.JM.l50 for 144 MHz use j Onl y TlM·JM·440for 440 MHz use comp lete JM·44D-K lor 440 MHz use compl ete
MM·JM·220 for 220 MHz use $38.50 And 1/4 wave antenna for trunk And 1/4 wave antenna for roof and
MM·JM·440 for 440 MHz use com plete and magnetic mount - $18.50 fender mounts $11 .50

Abo.,. antennas all complete with mounting hilrdtNart!. coax, connector p lug, allen wrench and complete ;nstructionJ.



CENTER I NS U L A TO R for Multi­
Band Doubl..ts Mod ..1CI

~-' ---,~

By Itny stan dard of m ..asu , " m ..nt. th .. lI y -T o w er is lInqu ...­
tionably the fin e st multi·band vertica l antenna syst ..m "n th..
mark"t today. V irtually ind..structibl.. , the Mod..l HIHT
featur... automatic b.n d sele"tion on tlO thru 10 m .. t e....
t hroulJh me use of a uniqu.. stub d ..couplinl sys t"m which
erreeuv.. ly isolatu various sections of th.. antenn. .... that an
.. I..ctrical 1,4 w.v"l..nllth (or odd m ult ipl" of • 1,4 wav" lenl:thl
"llists o n all bands. F ..d with 52 o h m eoee, it tak... max im u m
I ..pl pow"r ... d eliv..n o u U tand in l "",rfo rmanc.. on all
bands. With the .ddition o f a bue Ioad anl: ro il. it .lso delin n
outstandinc ~rform.nc.. on 160 m .. l ..u . Structu,ally. the
Model 18HT is built t o last a lif ..tim" . RUlled h ot-dipP"'d
&alvanir"d 24 ft. tower requirn n n ruy"d su p ports. 1'op
mast. which "xtend. to a h .. i&ht o f aO F t .• is 6061 ST6 tap"'"
aluminum. All h.rdwar" il in d it e t"'.ted to MIL sp..". If
you 're !ookinl for th" .. pitom.. in v.. rtic.1 an ten n a Sy st"ou,
you'U want H y -T o w e r , Shpll. Wt .• 96.7 lho. Order No . 182,
Prj" .. : !279.9a
NEW pe cial hinlled bue ass..mbly "n Mod..l 18 11T allow.
compl.. t .. assem b ly o f ant..nna at ltIound level .. . p ..rmit>
.....y ra islnll and lowninll of the ant ..noa.

BROAD BAND D O U B L ET BALUN
for 10 thru 80 m .. t ..n
Mode l BN-36
$15.95

The model BN -86 b alWl pro vides o pt imum balanee
of pow... t o both sid" of any dou b l.. t . n d vastly
impro ve l t he transfer o f e n ergy from f ....dline to
a nt ..nna . Pow.., c.p. city is 1 KW D C . F" atu res
weatherpro of construction and b uil t -In mOWltinl
b racbh. $15.95 ShPI . Wt. 1 lb. ore.., N o . 242

HY ·GA IN'S INCOMPARABLE
HY·TOWER

FOR 80 TH RU 10 METERS

MU LTI_BAND ANTENNA
Dipole Ant..nna - Model DIV-80
$13.95
For 10 thru ltO m..t ..ra- enetee o f one band

A dipol ntenna for the individua15 " ..h o prefer the " do- it-yom_
self" n :ib lli t y o f cuslo m -d ic-in& a n . n tenna for your I P<'cific
need s . (Work the fr<'<!u..nci yo u wish in th.. 10 thro ugh 80
m ..ten bandl) .
T h.. D IV-80 f..atures: Durable Copperweld WlIe for If... t ..,
strength, Mosl.. y Dipole Conn..ctor (DPC·!) for RG-8 IU o r
R G-58fU COilX and a U the t ..ehnical information you will need to
con st r u ct yOUr custo m -desilln..d an tenna.

Strong lilhtw" iaht, w"'atherproof
Mod",l C I is molded from hiRh impart
cycolac. lIardwI'" is iridit .. tr...hd to
MIL sp e cs. A cc..pts 1,(," o r 'A" cOlx il 1.
Shpl. Wt.. 0 .6 Ibs. $ 5.95 Ord... No.
I"

Mod"! 18HT
• OUht.ndin~ Omni-Dir"clion.1 P"rformanc"
e A utom.t ic Band Swltchinl
e l n 5t all, on 4 sq. ft . of , pal "st.t"
e Comp l.. t ..!y S.. If-Support inll

MU LTI·BA N D HY-Q TRAP DOUBLETS
Jl y-Q Trapi

- In n a ll H o ri l o n la lly or as In v.. rt..d V
• Su"",,-5tr..nlth Aluminum CI.d Wi...
• Wnth"rproof C..n tu .nd End In.ulato ..

Inst.U..d h orizontally o r ...n inv.. rted V . Hy-G. in d o ubl.. ts with
Hy-Q tr.ps d ..bv.. r tru.. h.lf wav.. i..nltlh p"r for m.n('<' o n ..v..ry
d "slln fr..qu.n",y . M •.tched t r. p... individu ally pr"tun..d fo r .....h
band f... IUre larlt", dlam..t ... coils thlt d tv.. lop an .. xeeptio n illy
favorab\.. L IC '.tio .nd v,", y h ilh Q P<'rfo rm. n ce. M" chlni.,.lly
l<Uperior solid a luminum tIlP hou.in•• p,o vid .. m .ximum pro t " ",·
t ion and lupport to the 10ldinll 0011. F "d with 52 o h m OOIX,
Jl y-G lin doublets ",mploy .up.. r-st,..nlth .Iuminum d.d ~nll..
strand ,t",. 1win etem ..n tl t hlt ddy d .. t",rioratlon from Silt wat.. r
and smok• .. . will no t stretch . . . w ithstand hurric.n..·lik..
wind s. SWR less t h an 1.5 :1 on all b.nds. Strong. Iillhtwelaht,
weatherproof c..nt ... insulaton; ar. mold"d fro m hilh i m p.ct
cyolac. Hardware is Irid.te tr.. lt ..d t o MIL , p..cs. H .....vUy s,," u ..d
7_inch end insu ll to rs mold"d from hillh impact " ycolac incr ... ...
le. k a l " path to .pp,ollimat.. ly 12 ineh ..s.

MODEL 2BDQ for 40 .nd 8 0 m ..t " .... 100' 10...." o verall. T.kes
maximum \"1:. 1power. Shpc;. Wt•• 7 .5 Ibs $49.9~
om.., N o . 380
MODEL 5BDQ for 10. 15. 20. 40 I n d 8 0 m .. t ..rs. 94' eveeeu.
Talr.n m.ximum pow"r. S h pl. Wt. , 12.2 lb... ' 79.95
Order N o . 383

END INSULATORS for Doubl.. ta Mod..1 EI
RUIll;..d 7-inch ..nd inlulltO'" a r .. m oid..d f rom h ilh im part
eyeo "c th.t is heavily se n.t"d to iner".... I...kqe path to
approxim.t .. ly 12 inchn . A Vlillbl.. in pairs o nly . Sh pl. Wt ., 0 .4
Ibs. $3.95 Ord'" No. 1:>6

I

38!i6 _ 1496.00

6·Elem..nt Sup.., Thund.. r_
bird DX for 10. 1 5 and 20
Meters Mod..1 TU6 DXX
$249.95 s..para l.<' IIY-Q

trap s , f ... t u,inl Iarl"
diam eter eeus t hat d ..~lop

a n .. JtCep tiona lly fa vorable
L fC rat io and w r y h igh Q ,
p rovid .. p ..a k perforlIUln" ..
o n each b and whether
workinR p hon.. 0' CW.
Exdusl V<' Hy-Gain b l'ta
match, factnry pretun..d ,
insure, "",ximum ga in a n d
F /B ratio without co m·
promise . The TH6DXX
f ..eds with 5 2 ohm coaxial
cable a nd d ..li v<'f"$ less than
1.5 :1 SWR on all b a nds.
M..chani ca l1y superio r con­
s t ruction fe.tm es taper
swallM, slotted tubinl for
easy . djultm O"nt I n d , ....
a djustment .•nd for larll..r
diam..ter and less wind
loadillll . Full cireumf.. r.. n c..
com p re s sion clamps
repla~ s..lf ·tapping sh ....t
metal scrl'Ws. Includ..,
large diam.. t er , h..avy pug..
a l u m inum boom . hea vy
east aluminum boom-t o '
mast cla mp, and h..a vy
l a ug.......c hi ne fo rmed .. le ­
m e nl -to-boom bra ck.. ta .
lI y -Gain 'l ferrite balun
BN-8 6 i. f<'com m ..nded t or
use wit h th.. T Jl 6D XX.

-

""151
103 2 I>s
'00 MPH,. ..
1" -10 2',·
4 03 loq II

3750 _ 51_.00

3 I I'

"ao,,. ..
100 MPH

" ..1' .- 10 2'1"
6 loq,fI

... - S!i9.9!i

t-tv·Ga"'. Super )-elO'.....nt
Thundt'rbord do.... I CI<fttandlng pMorm-.
eece on 10. 15 and 20 mete... "fht,
Tl-OMl<3 .eal...... ""P"'- and rnatcll<'d
1i)o.Q l1.ps lor ..«h tr.nd. and '-d. "'*" 52
ohm c;oa.. Hy·Gain Beu Match pre5<'nts
lapr", d imprdan« 10, most rlflc",nl
) tr.nd malcnir.g, and prO...o..1 DC gmund
lO ehminal. prec ip~alion stal"" , ThP
TH)Mk) d",hvPrs max.mum FIB ,al io.
and SWR I.... lhan 1.5:1 at 'esonanCe on
all bands. ~s "",c","nOrally .upr'io,
conlll'uetion featu.es lapr' swa!l"d oJonC'd
tubing for ea. y adjlllt"",nl and 1a,!I'"
diamete,. Co"",s ....UOppO'd we n hPavy
Iibl>lf: boom-to-mast damp, Hy_Gain
,.,........ !*un BN-86 is ...oom.....nded lor
..... "h thO' T11JMk)

There is no substitute.
iJlO·
Amateur Radio Sy5t<'ms.

/

/

-

Tufts RadiO ElecrrofllC$ _ 209 Mystic Avenue e Med fo rd MA 02155 e (617J 395-8280

--

Super
3-Elem"nt Thunderbird
for 10 . l~ and 20 Mete..
Mod..1TH3Mk3 - $ 199.9~

"'..ch. nlcal
lon!l"st .-=""'nt
800m loonglh
T"""Ifljj ' ad .us
WH'><l toad at SO MPH
Maoomum wond Iurvn....

~ "
Mast doli ' ac<:eP'O'd
Soria« area

....... _u ....-.
Gaitl- .....,q .". "".
Front ·lO·bac~ •..un ",. aeee
SWR (at mona"","" LeiS lhan LeIS lhan

I ,5 I 1.5:1
Impedan.r.. 50 ohms ">0 ohml
Pow., 'at.ng ........ -=gal Ma. -=gal



$ 120.00
. 13 5 .0 0

. $ 120.00

. . 13 5 .00

LINEAR AMPLIFIER
Model L-4B

• S,nlhe slzed a General Coverage

• Low Cosl a All Solid Stale a Buill_in AC
Power Suppl, a Selectable S idebands

a Excellenl Performance

I"II El lllll ..." RY SI"EC lflC" TIO"'S : • co. a ,aya : 500 kHz 10
3(l MH, • F 'aq uanc~ can bI ,ud aoouf.te'~ '0 M .. . , Than
5 kH• • San.itlvlly l~plcall~ 5 ""C,OvO'l.lo. ' 0 dB S ..... / N
SSB and billa, 11'I 2 ",,,,,ovo"" o. 10 dB S "NiN AM
• ......._ ....0.1>01 In J>O_' _pl~: 111/ 23<1
II"C • 20' . " I'" "CJ>O..a, "'.1.." ,''' "'''I ,to"',
. u........,C..I~ to an ,n, . ,na! b.,...,. pac~ "'.....n 1 .'Vhl
O-ulll ,not ....".....d) • For ..ducld cu.....t dr.'" on DC
_ .a'_ , ... " ' al. cIo nol IIV'" " p """" ••ad _ non
on _ ''''''I I>-' 's ""_
T... partonn.nce. """'~'Iy.•'.. and 10.. cosl 01 t'"
$SR-I ",a" " _al 10, a s'and-tl ~ _.l.u' Of

no."'.·.......u. 'eee,..,. short "' 'ee.''''. C8 ""'""'>,
,ee.,.., . o r _.a' ""'PO" I.boratory ""'. ,.. '

Pr ice : $350.00

POWER SUPPLI ES
AC-4 Po we, Supply
OC-4 Powe r S upp l11 .

L·4B Linear Amplifi,r 895.00
.2000 Watts PEP-SSB • C lass B Ground.d­
Grid - two 3·500Z Tubes • Br oad Band
Tuned·lnput _ RF Negal ive F. edba ck _
Tr.n$mitting A GC • Directional WlIIttmat.,
• Tw o TlIIutband Suspen$ion Met er$ _ L-4B
13-1 5/1 6" W. 7 ·7/8" H, 14-5/1 6" D. Wt .:
32 Ibs. _ P o wer S u pply 6-3/ 4" W, 7 ·7 / fT' H.
11" D, Wt.: 43 Ib$.
POWER S UPP LI ES
AC 4 Po we r Su pply
DC 4 Po wer Su pply

TR-4CW SIDEBAND TRANSCEIVER
10 0 .0 0

.. 46 .9 5

. .. 7. 0 0

. 120.00

COM MU NICATIONS
RECEIVERSSR-1

Touch-n-go with

DRAKE 1525EM
Push Button Encoding Mike

GE"'E RAl' . " II . ",aleur I>."d' 10 tll,u 80 ",.1... ,n •••e n
800 kH•••nQes " Soitd Sla le liFO w,' h 1 ~H, d,. l d lV l.' OnS
...0 .... ssa UPP'" and l o CW . nd " '" • Built·l n
SldelOna .nd automatIC Ti ll ,tch,ng M CW • 30 lubes
. nd ....... CO....uOIO.. . Di....n..on., 5;-, ~H, 10". "W, UI> "
011•.0 . 27 3 . 36 5 em). Wt : 16 10., (7.3 ~g)

TR" "'S MI T: • VOl 0' I'll on SSB 0' " ... . Inc>ul I'o ..e"
S5B, 300 wl tto JO E 1'.: "lol . 2tO wl1l. P E.I" . "",,"o". d
ca,,,,,, c"",,,,,"!>Ie ...lh SS8 I'.....s. CW, 2tO . an• •
Adh" ,,_ .......1wO"'.
RECEIVE' : • Senaiti.,;1y bana, " ' ''' ;-, "V 10' 10 d ll SI N •
I.F. .......".,;Iy 2' . H, • & ee. 3& I<J-I, . eo d8 • "GC
!ult on ...,.,,_ mo<>ea.••,,_ ",, 11'I RF ga.,. ",,""01. ' a i '
. nac' an<! s_ '00"_ • •,n ...... Pu'" su__ e
_ Do_lo, 1o. "lol ""'.1'""".
Price : $649.00

34-PNB Plug·in No iH Blanke r
FF·1 Crllstal Corttrol Un it .
MMK -3 Mobile Mount .
RV ·4 C Remote V FO ..

Amaleu' Net $229.9 5
- SC PC ' F requency Control
• , 2 Channels wilh Selectable Xmtr Offsets.
- All F ET Prom-end and Crystal F il1E!1' for

SuPerb Receiver lntermod Rejection .
- Expanded A n tenna Choice.
- .Lo w Receiver Battery Drai n.
- T ra d i t iona l R. L. Drake Service Backu p.
- S in gle Crysta l Pe r C han nel .

2 METER FM
PORTABLE TRANSCEIVER

Model TR.J3C

Orak. lS25EM , microphone w it h tone e ncoder an d
connector for T R ·3 3 C. TR -2 2 . TR-22C, ML·2 . . . . . . . . . $49 .9 5
• Micro phone and auto-pa tch e ncod e r in s ingl e c o nlle n ie n t package wi th c o il cord a nd

connector. F ully wi red a n d ready fo r use.
_ H itjJh accu rac y IC tone g!i(lera tor , no f requency ad jul1ments.
_ H igh re! ia b il ity Dig itra n® keyboard .
• Power fo r tone encode r obtai ned fro m t ransceiver th ro ugh m icrophone cable. N o

batter v required . Lo w c u rren t dra in .
_ Lo w output impedance allows u,e with a lmo.t a ll Ulnsce ill8rs.
_ F o u r pin microphone plug : directly connects to Drake T R -33 C without any modifica ­

tion in tranKe;...... . Compatible with all p revious Drake and other 2 m ete, units with
minor modification,.

_ T o ne lewl adjus..ble.
_ Hang ·up hook ,upplied.

..,u_
2'000 .I~ I"EI"

Price: S22O.00

RF
WATTMETERS

COAX ANTENNA

~ SWITCH

15... o . ~"",ny --- 2 n"
_IS' 01 ,••,lIng + 20 )

"is' ol""",ng -r I wan)
t\5' 0' .."".ng + '0 ... tto)

1.8-54 MHz Pr ice : $ 72.00
20-200 MH: Price : $ 84.00

••- -=-•

MATCHING NETWORKS

• Conl'ol un,t ",o.~~ on 1 10 /220
VAC, 50 /60 H: , a nd su pplies
necessa, y DC 10 ",oto•.

• Excellent '0. single coa> feed to
"'ultiband Quads 0' array. of
monobande,. , The five pos,tions
allow a single co.a . feed to tbree
beams and two dipole•. or olhe.
.imila , combm.l,on•.

a Con••ol C.bl" (not supplied)
"'me n 10< HAM·M '018l0r.

a Selects anlennl. ,emotely.
Q.ounds .11 unused anlennas.
GND position g,ounds I II In­
lenn•• whe n leav,ng .tll,on
"'Ram""a!"' con.lrllCtion shield.
moto< and . ...itche•.

a MOlo. ' 2~ VAC, 2 Imp. lubficI­
l'on good to - ~O" F.

a Swilch RF Cap ablli,y Ma. lm um
legal 'im;!. Price: $120.00

W-4
WV-4

RCS-4

• Remote

• Motor
ContrOlled

•

RUd. 10fWor" . nd ,.!te Cle" po .... , d i .ecil~ In
...... . lVSWF! ho", nomog'."'), Two SCIItS in
.ac" d ifecfion. Sl,. : 5'.ffH. 3·' ffW, 4"0 (14.0 .
95 . ' 0 .2 cml

lol"""l Full se...

M'."'.­Price : $110.00

Tuf ts Radio Elec troniC$ _ 209 Mystic A~nue - Medford MA 02155 . (6 ' 71 395-8280

._- -

Go...... , • InlOg'''' Wall....II' r,,""s 10'....." PO_' in
"All. and IISWR """c"y, c.n De ce"!>••l"" 10 'ud '00­
1I.Cl.d ""...00' • ""le"""50 oh", l••nl",in. , oulpul ,o COU
• nl.,nn. l'.,d l,ne ...,'h VSWA 01 al teaS! 5" a C"".', ham

I>.M, 80 ' h. " 10 m"te ' " • Switchl In o. oul "' Ih !,onl 1- - - - '--- - - - - - - ----------- ------- ---'--'-'--- - ----------­
ponet . w,ICh • Si • • : 5~."H , 10 Y.''W. 8"D 114.0 • 27.3 •
20.3 e"'), "'''_2000, 14'."0 136,5 e m),
• Co nlinuous DulY Oulp"l , MN_. , 200 ...alls. M" ·2OOO.
1000 . ' ''' t2'OOO ...all. PEP I • "~·2000 ont" Up 10 3 ."­
'.nnl connee'p,s set.cl." O~ ' ronl P.ne' s ...'len



$69.95

- -,._ ,

IDEAL FO R EVE RY TWO-WAY RADIO
COMMUNICATIOSS NEED .. _
CB opO"raton • Arnatl'Ur radio opO"nton .
Police .nd fire ....hic:l... . Ambul.nces .nd
..m~tll..ncy ....hic:l... . Taxis and trud...n •
M...ine pleasu~ and work boa'- • Con·
st ruc t in n and demolition cre.... . Industri·
aI communic.tions • Security patrols •
Airport tower .nd rround cre.... . Rl!'
mote bro.dcad and TV-caml!tI c"'.., .
Fo re, ten and firl!·... tch units •

SPECI FICATIONS

• Boom·mounted l!1«tret-ca~it.or micro­
phonl! dl!li....n Iludio-ijuality _undistorted
..o ice reproduction. V.nab!'! ,.in control
1. ,- you ad j,..t ror optimum modulation.

a CUshio ....d earnlp 1.,- you monitor in
privacy - nO s~ku blare to disturb
o th..... . Blocks out l!n..iron.....nlal no;""'"
too. M.de or unbreakabll! ADS plastic: .

a H...dband ...lr·.djusta ror comrortabl~

....If Ove. long hou Sprinr-nn hing.
1.. ,- you slip h... d t on . nd oU with
ju.t on~ hand. IUov.nible fo. rirht or ldt
.If.

• H..ad•• t can bf' hunR on standard mic.o·
pho ne d ip.

• Compact palm-hekd talk swltch l"tII you
k....p hoth h.nds on th~ wheel rOt ...r~r
drivinll· Made or unbre.klble ADS plastic.

• Built ·in FET trans.istor .mplifi.r adapta
microphone output to . ny tr.nsceive.
implPdance_

. Compa t ibl~ with mO&t t.o·.ay radiO& in ·
clu din, 4O-channel CB uni'- .

• Bu ilt-in V.lcro pad ror .asy mounting or
th~ talk switch.

• Mad. in U.S.A.

FOR BROADCAST-q UALITY TR ANS­
MISSION AND RECEPTION FOR BOTH
MO BILE UNITS AND BASE STATIONS.

MODEL
1015·A

Earphone ;mplPdanCIP
and typIP ' 8 ohms. dynamic

Microphone typIP ' El..ereer c.p.citor
Mkrophon.. frequ.ncy

. expon... , 200-6000 Hz

Am plifier typO" FET tran.istor,
varisbl. lain

Amplifi~r batte ry 7'vnll Mallory
pow..r: TR·1 75

Switchin, ' Rl!lay or l!lf'oCtmnic:

Two-way.radio headset with superior fidelity
Electret·Capacitor boom microphone and

palm·held talk switch.

JMR. MOBIL-1i'1R"DE LUXE
741 TRI-.... ND
NOB ILE
" NTENN"
• A..l ornlllcall~ .dJ~" Co
propoo. ,,,.,na..~ fo, ~O. 40
and 75 m<1"".
• Po ..". raled 01 SOO WUIS
P,E.P.
• Includ". b.. " .'1;01', ...1<>­
m.atkoil and ",hip lOp S<"<_
l ion. 742 Anl'nna
Price : $109 .9~

UClllSIVl
DELUXE
g·'''NO NOB I LE
U ANTENNA
• All b.ond m. .......' , witch "..
anl onn. fOf 10, I S. 20 , 40
. nd 15 mel....
• P"""". ,"Iod II 1000 WIn.
flU' ,
_ ,..duM, h. .. "<1ion wilh
mohilocoil anJ xix fOOl ... hip
lop otclion . 45 Anl~nna

Prl c~ : , 119.95

NEW S wan MMBX
I m~dance Ma tche,
It keeps your transminer and yo ur antenna on
apea kinl terms for a sonl. Price : $23.95

S 1M'A11t1""
ELECTRONICS

why waste 1m tts '?
(SWR·1A $25.95)

These walbill'tetS tell yOU wtlat"S going on.
Wittl one Of trww In-lint W3ttmetf'f'; PO'W'!f ~acllf1QS' ForwNIt_ PUrPOse
you 'll know If vou ~Qettingit .11 _ve oat the wolttmeter forvou.lJSe
tcqetfler all tnt time. Neeahlghac· yOUr Swan credit card AppIM;at1ons
curaev> HlQn l)()¥o'er I\aII(lling' Pea~ al your (iealE'!" or write to us

SWAN METERS HELP YOU
CETIT ALLTOCETHER

SWR-I guards against power loss
1£ you 're not pumping out all the
power you're paying for, our little
S\VR-l combination power meter
and SWR bridge will tell you so. You
read forward and reflected power
simultaneously. up to 1000 watts RF
and 1:1 to infinity VSWR at 3.5 to 150
MHz.

Gol it all tuned up? Keep it thai
way with SWR-1. You ca n leave it
right in you r antenna circuit.

o

Tufts Radio Elecrron ics e 209 Mystic Avenue eMedford MA 02'55. (6 17) 395-8280

CYGNET 120 0 X PORTABL E
LI NE AR AM PLI nER

To quadruple the output ot the 300B CYlne' de
nOIlO. simply add this matchinl u.nit for more than
a kilowatt o f power. Complete witb 5t!1f-eontaint!d
power l u p p ly and provision tor eJl:ternal ALC. this
CYlnet offe" "":ceptionaily hi.lh efficiency and
linearity , '349.95

Addilionol SlIIon p~oduct. Include: fixed ond mobile on len"",. VFO'. telephone potch.
VOX, lIIoUmeter, microphone, ond mOun lin" hi/•. A, onother extra 5t!~lIic". onl)l SlIIon
Electronic. orr"rs focto,.,,·boch~d finonc!n" to th" omol"u~ rad io community. Visi/ on
"utho~!z~dSlIIon Elect~onic. deole~ for complete detoils ~ ~

~Mt'"AIfA
lL, CT Il Olll l C I

SWAN LI N EA R AMPLI FIERS A MArk II 2000
watt P.E.P. f u ll lel a! input power unit or the
1200X rnatchlnl Cygnet 1200 watt P.E .P. Input
powerhouse with built-in power supply, The choice
Is yours. $ 8 49.95



K A 50

'IiIr
TEN-TEe

PREAMPLIFIER

Modcl245 CW rurer S25 .00
Modcl249 Noise Blanker 29.00
Model 252G Power Supply 109 .00
Model 262G Power Supply/VOX .. 139.00

_a. R f ..... lImel e< . SWR m,,, ,,,, . Po_
,aqu..-ed 17· 15 VOC l!l 8 A. """_ ConStruc·
loon alum,num chas..~. lOP _ I.onl Pllnal •
molded pl_oc " de pa ....,l s. Cream h ont
pa ......, _lnu l " ,nyl lop and e<>d tr im . Size
HWD 4 ~" _ r _8" .~ighl 7)1, Ibs
Argonll.rt . Model 509 . . . . • $359.00
L inea r A m p l if ier . Model 405 . 1 59 .00
Power Supply . Model 251
l Wi ll po_r both unitsl • • • . • 85.00
Pow... S up p ly. Model 2 10
(Will power A rgonaut o n ly) ,, 30.00

_..-

"WI". 3 &0 w. KI1 U99 ea. - Asoftnbled
1499.

Mod . .U204 ... .. """. 220 MHo
InorrUo.. 10. 0 .6 db .n.b 10 db UoIaUo..
ty,,>eaI: "WI". 35-0 w. Kit '21' ... -
A_mb U49.

Mod 0.• . . .• "'''. «0 IoIH >•
,...<tio .. loa 0 .6 db will. 10 db ;oolati_
loa 0 .6 4b with 110 db Ioolatiaa ,y~k&1:

"WI". 3&0 w. KiI.> $249 M . - ..........b ...d
1329.

Mod. 30 C• .-tty Itl,.., 2 ...1<. '7~ M .•
220 MHo S6~ .... ~40 MIb S6~ ... , I
mI< . '11 & ea. A4d 'I ~ f o , A_mb!<od K".

A"" ....lI&ble : 6 mn .. .. ".... KI1 '399
- "_lIlbt.d 1499.2 ml r.• ca". KI1 '2ll9
- A_mbl_d 1399. 440 MH> T V a.PO••er
Dupleu,.

MEC

TEN-TEe

$69.95

Memories : Oit a nd dab. Individual defeat
s wit c h es.

Pad d le Actuation Foree : 5·50 gms.
Po w e r Sourc e: 1 17VAC, 50-60 Hz, 6·1 4

VDC.
Finish : Cream Iront , walnut vinyl top and

side panel trim.
Output : Reed relay . Contact ntincl6 VA ,

400 V. ma x .
Paddles: Torque dri ...e with ball bearina

p ivo t .
stde-tcne : !l00 H z tone.
Adjustable outRut t o I volt.
stee H WD : 2"" x 5".,.' x 8,,""
Weight : 1'4 lb s.

TEN-TEe

Don't Make 'Em Like They UMKI. T o" makllll Ham Radio even more fun.

ACCESSORIES,
Model 2~O On&-SiIly eon""rte• .. • 97.00
Model 244 DWt.a1 Re.dout 191.00

TRITON IV $699.00

1relr

LINEAR AMPLIfiER. MODE L 405
Co"e'~ aU A"""le.., b<lnd~ 10-80 mele rs.

50 .....11. oulpu t PQWe'. con\, nuou.......,

ARGONAUT. MODEL sag
Cow<. ;>II Amale.. b¥Id~ 10-a0 met""•.

9 MHz c<yual I ~I "" . 7.5 kHz Nnd_dtn. 1.7
•""poe 1«10< • 61SO dB po," IL p """",
, equ,,,,d 17-15 VDC . ISO rnA rea_. 800
rnA tranvn" al nlled OUIPUI . Con~truClio n
alum,num chall"S. lOP and I<onl panel .
molded plastoc end pa....,I~. Cream I, onl
Panel. _Inul ... nyl lOP i1<>d ....:I trim. Size
HWD 4 Y.... _ 13'" _ 7" . Weognl 6 IhI .

NOW AVAILABL E FOR YOU
FULLY ASSEMB LED e, TUN ED !

• UPGRADE YOUR REPEATER WITH AN
RF TECHNOLOGY DUPLEXER .

• ALL D UPLEXERS AND CA VI TIES ARE
TEMPE~ATURE COMPENSATED WITH
INVAR II AND MEET ALL CO~H.IER·

C IAL S ANDARDS
. O NL Y TOP QUALITY MATER IALS GO

INT O OUR P&ODUCTS .
. BOT H K ITS &< ASSEMBLED D UP LE X­

ERS AND CAVITIES ARE AVA ILA BLE
TO YOU AT A SAVINGS TO YOU .

Mod. 62·3 . _. 6 cav., 2 mI< . 1n. 11.10B
10.. 0.6 <lb with ioolaUon 10 0 <lb IY"i""l ,

c haracter k e yen, as used in the KR20-A .
Pric.. '17.00

KR50 ELECTRONIC KEVER
A complet ely a u to matic electron ic keyer

l ull y adjustabl.. to your operatinl style a nd
preference. speed . t o uch an d welthtinl , the
ratio o f the lenlth 01 dits a nd dahs to the
sp a c e betwee n them. S e ll"Co n t ro lied key..r
to transmit your thoulhts clearly , articu­
lately a nd almo st e Hor tless. The !l.mbie
(sque..z e) feature allow. th" insertion o f d its
and dahs w ith perfect thninl.

A n automatic w ..ilhtinl syst e m provid..s
In creas..d Character to s p a ce ratio at slowe r
s pe eds. d e creasing as th.. s p eed Is increas..d,
keeping th e balanc.. between smoo t h n ess a t
low speeds a n d easy to co py h ip; her sp ..ed.
Hip;h In te lligib ility and r y t h mlc t ransm Issio n
Is maintained a t an s peeds, automatically.

Me mori..s p ro vid ed fo r hoth dits and
dahs but either ma y b .. d efeat..d by switches
on the reu p a n e l. Thus , the K R tiO may b e
operated as a fu ll ia mbic: ( squeeze) k e y er ,
with a sin d e memory o r as a con .....n t io na l
t yp.. keyee. A ll c h aracters a re self-co m p l..t ·
in lt. Price $110.00

S P EC IF ICA T IONS
Speed Ran ge : 6·50 ... .p .m.
Weilhtinl Ratio Ranle : 6 0% to 150'll> of

c lassical d it length .

.....~L'F'ER

~"

.. IIl G O ....UT....

_ Impro. ... ......ili"ty.nd .'....I·l o-o" i... ralin.

• 11"".1••il""l. u p 10 26 db.
• h ". A'\l or SSII.
.lIy......... il..lf aUl omatieally- ""''''' Ihe Irl n.... i~... io t,anamiUi"li:.
• n :T am plif ;"'-~_ "" I"' rio.- e .._ mo du lalion pro l....l;.,o .

• Ad......... d ....id-tt. I...ireuilry.

• Sim p!.. 1o inatall .
• Impnn-... imm.., ily to tron ....i front ..... d "".no..! by- u"" of it. buil l-in . 1l.......1....
• Pro",,"....., ... po..... control f l&lion .crWp.......l .

o 00

o-
-0:" •-.

._-

"'(>d~1 PT·2 i. > <"OOti DU"U' l un in ~ 6-160
m~lcr Pr~. Amp •.....,i fieoJ ly da.i~d f..
II'" ..ilh 1 lroo in • . Thc PT·2 com-
bi..... Ih. f•• I "f lit......II ·kno..... IT
..-illt "'phi.lit-.,"" eool"" ..i",uill)-
lha l rmila il 10 I>f' .dd"" 10 .i rt ually
ony lraNC.i." .. illt ~o modi.....t ion.
.'0...n..uo ham can be ..-:il hout .....

Now You Can Receive The Weak Signals With The ALL NEW

The new ultra.modem fully solid-state rnrTON maketl operating easier
and a lot more fun, without the limi tatiort8 of vacuum tubes.

For one thing, you can manlte bands with the nick of a lIWikh and no danger
of off-resonance dllmllge. And no deterioration of performance with age .

But that'. not all A superlative Bcpole j·f filter and 1_ than 2%
audio distortion, trarwnitting and receiving, makllll it the smoothest

and cleeneet signal on the air.

The TRITON IV specificationa are impeccable. FOT aelectivity, atability and
r-eceiver I!Il!n8itivity. And it has featurN auch u full CW breek-in, pre­
aelectable ALe, ofl-t tuning, aepartlte AC power lIUpply, 12 VDC openltion,

perfectly oped CW "'ave form. built -in SWR bridge and on and on.

FOf _ lltaDdarda of SSB and cw oommunic:f,tion, wt'iw for full details
or talk it 0YeI" wittl your TEN-TEe dealer. We 'd like 10 tell you why '1bey

DUPLEXER &
CAVITY
KITS ...

Tv f r$ Radio Elecrron ics . 209 Mynic A~enve • Medford MA 0215 5 • (611) 39541280

KR20·A ELECTRONIC KEYER
A hne in stru m ent for a ll-arou n d h i&h p ee tor­
maece etece-omc keying. Pa d dle act_tion
forc e is factory adjusted for rythm ic smoot h
k e yin l . Contact adjustme n ts on front.
Weigh t in c fac to r factory se t for o p tim u m
s mooth ness a n d art iculation. Over-ride
"straighl key" co n ve niently located for
emph..sis, Q R S sendin c or tune-up. R eed
re lay out p u t. Side-tone generator with
adjustable level . Se lf"Co m ple!in g c haracters.
Plu g-in c ircuit b oard. F or 1 1 7 V AC. 5 0-60
H z or 6· 14 VDe. Fin ished in cream and
walnut vinyl. Prtce $69.!:i0

KR!:i-A ELECTRONIC KEY ER
Similar to KR 20 , A but without side-tone
oscillator o r AC pow er sup ply. Ideal fo r
portable, mob ill' o r fixed station. A Irellt
value t ha t will Kive veers of troublefree
service. Hous..d In an attractive ease with
crea m front. walnut vin y l to p. For 6· 14
VDC operauce , Pr ice $39.50

KR I·A D E L UX E D U Al. PADDLE
Paddloe asse mbly is that US('d In the KR !:iO,
h o used in an attractive fonned a lum inum
e ase. Pr;~ $36.0 0

KR2·A S I NG L E LEVER PADDLE
Fo r keyinK conven tiora.1 " T O" o r d iscr"te--- - ----'---- - ---- --'-----

0lI01100 SHORE --- -
OLOGY



PR ICE
\ 120

42
36
26
16
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RG 8 /U TYPE POLY FOAM
COAXIAL CABLE ASSE'd­
BLlES 581-~03 3-f t. with
A STROpiated PL-2 59' s on
both e nds. $!>.60
581-8Z0 zo-rn with ASTRO­
p la ted PL-2!>9 '. o n both ends.
111 .80
581-850 50-fi t with ASTRO·
plated PL-Z!>9's on both ends.
$23.10
5~1-875 7!>-fit with AST R O­
p l;o.ted PL-Z59 's on both e nds,
S30.30
581-8100 1 0 0 - ft . .... ith
A STROplatlr"d PL-259's on
boOl ends. 138 .50
RG !>8/U TYPE POLYFOAM
COAXIAL CABLE ASSEM·
BLiES !>8 1-!>8 12 12-ft. with
A STROpla ted P L-259's on
both ends. $6.34
581-58Z0 ao-n wi th ASTR O­
plated PL·259 's on one e nd
and S P A DE L U GS ON
OTHER END. S6.30
5 18 ·5820 ·2 ao-u . with
ASTROplatlr"d PL·259'. on
b o th ends. $7.36
51H_5850 50 -f t. with ASTRO­
plat ed PL- 2 59 's o n both ends.
$1 1.2 0
5~1-58'l'5 7 5-ft. with ASTRO­
plated PL-2!l9 's On both ends.
$ 14. 00
581-58 100 100-f t . wi th
ASTROplll.ted PL-2 !>9's o n
b o th en ds. 11 6 .10

83.-5SP-385

UG·Z74

UG-914

•..:;;.-

--" .. ,, ----" lUlU II AU. U- 1UlltS. , lOll. MID IIIl.tT,.. .._ _....... ... , -.- _-_.._-1._ _- ...,, -...._.. ... _-,_.•__..._.-

U G.2 90

PL·259 . .. 90"
UG-175 (Adapt.
er [0' KG 58U )

... 25<

.50239

UG~8

(SP...e.iliY...Iyp~ or 50239 connectors)

MODEL
43

Elements (Table 1) 2-30 MHz
Elements (Table 1) 25-1000 MHl

Carrying case for Model 43 & 6 clements
Carrying case fo r 12 clements

~., ..." ...­,••, «>10<,,'

---••.-
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Table 1
W.nl' W so ';0 ~ ,."

STANDARD ' "" .11- " " ,ll "III '" .ut-, W , '" lOll '"ELEMENTS 2; ".'1 1> 2>-\ 2;( 1<;lJ ];(

(CATALOG ;u .. .Ill> "-Il l >11-\ '" ,no sor
100 '" an-, le.'H '00' IlJ )( lUlU HO(

NUMBERS) l>lI ....n, !>lIH 1'>(H !;cl( ! .....J() !)(It
" .I ... dn , '>UIIl ->In ... >I ll( ·,uo ,l ilt

UUI .....n , l ... u... U .~ J.'. Hnl( ll UIl) 11 .. 01
1'>4X1 ....u-, ! ; .- 'Ii
" UI ", .. ll _ '>t UIIt

SERIES 5 8 1 - P ACKAG ED CA BLE ASSEM BLIES
All popular lengt h s a .... n Ow avai lable in your c hoice of RG IlIU or RG
58/ U type lo w lo ss p o ly fo a m die lec t ric cable. Inst.. lI..d PL-2 59 COn ne c ­
t ors are ASTROplate d - Amp henol's ne W non-tarntshmg fin ish - which
h as all the ad va n taKe s of p r..<:ious m etal p lus more h\"lI.t, co rrosion an d
a brasio n re sist o rs that . ilve r eVI"J h ad! The,... cable assemblies a .... ideal l or
CD. ha m ra dio and other communications a ntenna install ..t ionsand thlr"Y
a re read y fo r Im rnedta te u ... .

UG.J06

UG-255

83-877·38l't

,
.,; . .,

S0239SH

I

-

Bee . Freq .

U G-Z73

_r ····
•

BNC(F) T O UH F (M) A DA P·
TER 3 1-0Z8-38!> UG-Z13
Adapts any BNC plug t o any
UH F jack. 12.39
PUSH ·ON ~3 · 1S P -385

~3-5SP.385 F eatures an un­
thr..ad ed, sp rin gy shell t o pU$h
fit on f..male connectors..
12.27
LI GHT N I N G ARREST O R
515·105-385 Eliminates st a tic
build-up from ante nna. Pro­
tects y o u r valuable e q u ip m lr" n t
against ligbUling damalle.
14.80
BNC PLU G 31-o0Z-3~ !> UG.
8 8 Commonly USlr" d for corn­
m unications a ntenna le ad
cables. For RG 55/U & R G
5f1/U cables. $ 1.59
BNC ST R A IGHT ADAPTER
3 1-Z19-385 UG.914 I 9/32"
Io n .. , allows length of cables to
be joined. Mates with BNC
plUI1S. $2.1 2
BNC PANE L RECEPTACLE
3 I -0 03-38!> U G·2 90 Mounts
with 4 faste n lr" rs in 29 164"
d iameter h o le . Sl. 74

UG ·I 094

Xrn,t FreQ.Make/Model

The indispensable
BIRD model 43
THRUlINE>
Wattmeter

ili

Read RF Walls Directly.
O.4!J -lJOO M Hz, 1-10,000 watts ±S%. Low Inserti on
V5WR -1.05 .
Unequal led economy and f lexibilit y : Buy only t he
('1 ('I11('nt ( ...) covering your presen t freq uency and power
needs, add ext ra range s later if your requi rements
expand .

BNC BULKH E AD RECE p·
TAC LE 31·22 1-3~5 UG·109 4
Mat... with any BNC piUI.
n eeentaete c an be mounted
in to pane ls up to 104" thick.
11.2 !>
BNC (M) TO U H F (F) AD .... P·
TER 309.2900·385 UG 255
....dapu any BNC ja ck to any
UH~' plul-. $3.63
DOUBLE M ....TE ADA PTER
83·8'l''l'-38!> Botb cou p linl
rin p ~ free tuminl-. Can'
nects 2 female ecmponents,
12. 7 2
JACK ADPATER $1.9!>
57!> ·102·385 A da p tl
8 3·I Sp·38!> t() M()torola type
au to ant<'nna jack or p in jack.
P A N E L RECE PTACLE
83-lR-38!> S0239 Mounts
wi th 4 fasteners in 21 f32"
diam..ter hole. $1.17
P A N EL REC E P TAC LE
~3.8 78.385 S 0239S H Mnunts
in single 2 1/32" diameter
h o le . Knurled lock nutl pr..•
vent turning. $ 1.59
B N C ANGLE ADAPTRR
3 I-009.3~5 U G·30 6 Ada pU
any BNC plug for right a nllie
use . $ 4 .23
BNC T E E A DA PT E R
3 1-008.385 U G·2 74 Adaptl2
BN C plugs to 3 1-o03-38!l or
o lher female BNC type r..cep·
table.14.!l6

Tufts R<ldio EJecrrOll iC$ . 209 Myuit: A venue .Med ford MA 02155 . (6 11) 395-8280

SER IES 3 1 - BNC CONNECT O RS
Amphenol's B NC connectors a re small, liihtwei£ht , weatherpro of
connectors with bayonet a ction fo r q uick disconnect a p plifica tlons.

She lls, coupling ri lli.s ..n d m.. le contacts are accurately rrutchined
from b n ss . Sp r ing"a re mad e o f bery llium copp er . All parts In tum
are AST ROpla ted\BJ to gi"" yo u connectors that <:an take con stan t
handling, high tem~raturl'l and resist a brasio n.

\ ' \ ,umARG;u SoOO '" Boo" 0 0,,1

\~ TWO METERS Motoro la HT 220 Crystalsra:r C~YSTALS IN STOCK In Stock !
Standard . leorn • Heathk it . Ken . Clegg . Regency . WiIKln. VH F

Eng • Drake . And Othel's' $4.50 @ Lifetime Guara ntee



• SE LECTI VITY CONTRO L
This amazing nf>w breakthroUllh in filter desi&n is t rul y t h e filt..r of
the future . Selectivity control o n the front panel pr ovides control of
band...i d t h as 10' ..11 .. sele ct ion of upper or lower sid..band. Or double
sid ..band. Continuously ~'ariable from 300 t o 2 700 Hz b and wid th .
Shape factor is bettn than 1.7 . with ultimate rejection better than
130 dB. Sel..ctivity for SSB can be set for maximum voice fidelity at
2700 Hz bandwidth. providing trans:mlsslon and rec e p t ion of audio
from 300 t o 3000 IIz . or it Can be narrowed down to 2400. 2100 or
eW'n 1500 Hz if necessary to reduc e adjacent c hannel QRM.
Sele ctivi ty can be narrowed gradua»y to as little as 300 Hz for CW
re ception.

This amaz ing new breakthrough in filter d e sign il by B ob
Crawford a nd Eck..rt Arilo of Consult ing Eniine ers. A tlas Ra d io is
privileged to be first to offer this "programmable filter " in the ra dio
com munication fiel d and fo r somet ime to c ome will b e th .. o n ly
o ne.
_RE CEIVER I NCREM E NTAL T UNING
_ A UDIO FRE QUENCY NOTCH FILTER
_PU SH T O T ALK
• VOX OPE R ATIO N
• FUL L BREAK_IN CW OPERATION
MODEL 350-XL __ . . . . . . . . . • . • . . .. . . . • . . . •.•995

. D IGIT AL DI AL READOUT
The Atlas 3&O-XL has s pace provid..d for quick installation of this
p tug-In accessory . Provide s precise- fftqu.. ncy readout within!>O Hl .
AU I•.E .D. Dot Matrix 6 d igit display .
DOG-XL D IG ITAL D IAL .. _ _ . _ . . • . . . . . • • •• . . . • . • • . . •.•195

• PLUG-IN AUX ILIARY V FO or CRYSTAL O SCILLA TOR
Auxiliary VFO is plug~d into the space provided on th.. front pan ..1
of th.. 35O-XL . Y ou hav.. a second tun b l.. VFO w ith same tuninl
range l as primary Vf'O for tuning to a parat.. transm it o r re ceive'
frequency. LEOs indicate which V FO. primary o r secondary. will be
usrd for r ..ceivE" a n d tran s m it .

O r instead o f the auxiliary VFO a Crysta l O scill ator m a y b e
plUKKed in t o t h(' fr n n t panel. Eleven c rystal sockets are availab l..
wi t h" vernier control for ('xa ct frr q u e n c y ....ttin il.
MODEL 305 A UXILI AR Y VFO ... . . . . . . •.. •. .... . ... •.$155
MODEL 31 1 AUX ILI AR Y C RYSTAL OSCILLATOR $135

• 350-PS MATCH ING AC S UP P LY
In cl ud e s fr ont faci ng s pE' a ke r and phone jack. Provides 14 volts
fi ltered and ....&ul.ted D .C . fo r both low current and high curre nt
circu its of the 2 !>().XL. Internal spac .. prO\·ided for future insta lla­
tion o f ac cf>ssories suc h as CW K.. yer. Sp eeeh P roee ssor . Phone
Patch. e tc. Operate. o n 100-130 o r 20().260 volts. 50-60 Il l- . .• 195

. S AM E PLUG-IN-AND~O MO BILE F EA T URE AS O U R
FAMOUS 210", /215",
Th.. 3 !>(). X L h u its own o p tio nal Mobile Mountinll Bracket for
quick. easy p lult-in or remo~"3.1 from yo u r car. All conneetions are
made a utomatically .•... . . . . . . . . . . . ... . . . . . . . . . . . .. . . .• 65

• ATLAS 21 0 x /21 5 x SS B TRA N SCEtVERS
Our famous littlE' compact SSB Trans.:ei""rs remain a very impor-
tant part of our product line ' 6 79
With n o ise b lanke r installed $ 7 19

COpE PRACTICE SET

NY E V IKING SQU EEZE KEY
Extra-long. fin ll.er- fittin l molded pad dles with
adjustable spring t e nsio n . adjustable contact
Ipacinl. Kni f......d&e bearings and ext ra larle .
gold plated silver contact.l! Nickel plated brau
h ardwa re and h ea vy . d i.. cast base wi th
n o n -skid f....t . Bu e and dust cover b lack
crackl.. finish ..d . SS K- t - $23.45.
SSK·ICP has heavily c hrome-plated basE' and
dust cover. List price. '29.95.

You!tet a eure , smooth. speed-x modrl
3 10-00 1 tr ansmitt ing k .. y . linear circuit Oscillat o r and amplifi ..r . with a
built·in 2 " speaker. aU m o unt.. d o n a Mavy duty alum inum base with
non-skid feet . Operates o n standard 9V t ransistoT type battery (not
includ ed ). List price. ' IS .5O .
PItO NE PAT CH Model No . 2 50-46-1 measu ....s 6-1 /2 " wide. 2-1 /4"
hillh and 2-7 /S " d ....p. List price. $36.50. Mod.. l250-46-3 .duiln..d for
use with t ra n scei vers havinll a b uil t -in sp..ak.. r , h as its own b uil t -in 2 " x
6 " 2 watt spea k.. r . M..asur..s 6 -1/2 " w ide. 2-1 /4"high a nd 2·7/S .. d .. ..p .
List p rice. $44.50.
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A new precision clock which tells time anywhere in the world at a
glance, ha s been announced by Yaesu Electronics Corpora t ion . The ti me in
any principal city or time zone can be simultaneously coordinated with
local t ime on a 24 hour basis. After the initial setting, as the clock runs, a
Time Zone Hour Disc advances automatically , showing correct time all
o ver the world without furthe r adjustment. The clock is especially
designed to withstand shock and may be hu ng on a wall or placed on its
desk mount. The clock will run an enti re year on a single 1.5 volt flashlight
battery and the mechanism starts as soon as the battery is inserted . It
measures six inches in diameter by two and one hal f inches deep. An
excellent item for the business office , ham rad io operato r, short wave
listene r, boat o wner, and others who wan t an accurate de pend able clock .
Price: $30 .00 Amateur net .

NYE V IKING SP E ED·X K EYS
NYE VIKING Standard Speed-X keys future s moo t h . adjustable
bearillls. heavy-oduty silver eontecrs, and ..... mounted o n a heavy
0'41 die cast base with b"ck wrinkle finish . A _ilable with
standard. o r Navy knob. with. or wit hout switch.. and with n ick e l
or brass p Lllt ed key ann and h ardware .
Pam per younell with a Gold.Plated NYE VIKING K EY !
Model No. 1I4-31 C-004GP has a ll t he smooth action features 0 1
NYE speed-x keys in a special " presentation " model. All
hard wa r e il h eavily laid pla ted and It is mounted on o nyx-i ike jet
b lack p lastic s ub -base. List price is $ 50 .00.

u tor
&Power Supply Kits



CLASSIC·36 . . • 10, 15 & 20 M ete rs
Model CL.36
.6 Elements
.10.1 db Forward Gain (over isotropic

source) on 1 5 &. 20 m et ers, 11.1 db o n 10
meters.

• 20 db Front-to_Back R atio o n all hands .
T he Classic 36 , lik e the smaller Classic 33,
incorporat es both t he Mosley World -Famous
Trap-Master Traps and t he Mosley Classic
F eed -Sy stem. Designed to o perate o n 10, 15
&: 20 m et ers , this multi-band bea m Model
CL-36, e mplo y s tbe high standards of quality
constr uction found in a U Mo sley products .
The boom-to-mast ciamp ini: assures stab ility
with a tune-tested a rrangement of mast plate,
cast aluminum clamping blocks a n d stain less
steel U -bolts. The exclusive "Balanced Capaci·
t ive Ma tching " system h a s a l eed point
imp edan ce 01 52 ohm s at resonance . Wind
L oad - 21 0.1 Ibs. at 8 0 MPH. Power Rating
- 2 KW P .E.P . SSB . R e co m me nded m ast size
- 2 " O D. Ap p rox. shipping weight - 71 lbs.
via tnIck. $310.65

SIGNAL-MASTER ANTEN NA
Beam Antenna . . . Model S-402 for 40 m eten
For a top signal n e ed ed to push th ro u gh l or t y
meter QRM , t h e Mosley Signal Master S·40 2
will do the tr ick! This 100% nIst-proof
2-ele ment beauty constructed of rugged
h eavy -wall a luminum Is d e signed and engi­
n ee red to pro vide the performance yOU need
l or b o th DX hunt in il and relaxing in a Q RM
Iree rag-chewing session. Beam is fed through
link coupling, result ing in a n e xceuent match
over the e ntire bandwidth. $ 26 7.50

NCX-1000
Th e only 10 00 watt, "single package" trans­
ceiver. Hea vy dut y design .. . results of 50
years of d e sign leade rship in amateur equip­
m ent . State o f the art speech processing .
linear a mplifi er, po wer supply. all in o ne
p a ck age. Nothing extra to buy . Covers all
amat eur b a nds in H F spectrum ... AM, SSB,
CWo Price: $1 ,600 I

40 METER CO N V E RSION KIT MODEL T A­
40KR
Work 40 m ete rs in addition to 10. 15 &: 20
meters b y using a TA -tOKR conversion k it on
the radiator element of t he T A -33 and T A -3 6 .
(Beams wi t h b road ban d capacitive matching
may not be conve rted!) Convert t he T A-33Jr .
w ith the MPK·3 ( power conversion kit) before
adding the TA -40KR kit . $9 2 .25

t'lt'l
tI_

g •g e , e
"fl • -

f: e.- e •g g - ee • -.. ..
'"'" -

CL ASS IC-2 0 3 . .. 20 Meters
Model CL-203
3 Elements
.10.1 db Forward Gain (over Isotropi c

source)
.20 db Front-to-Back R atio
i n co r porat ing the Mosley patented Classic
Feed Syste m, t h is full size 2 0 meter single ­
band beam h a s I V." to 3/8" dia. "swaged"
ele ments wide spaced on a 2 " dia. 24 ' b o om .
Ma ltim um element len gth-37' SW'. The high
standards in Quality construction esta b lish e d
b y Mo sley in over a Quarter-ce ntury 0 1 m anu­
facturing is reflected in th is m o no-band . ..
Model CL-2 03. Boom-to-mast clam p ing
assures stability with a tim e-t ested arrange­
ment of mast plate, cast a luminum clamping
b locks and stainless steel U-bo lts. The exclu­
sive " Balanced Capacit ive Matching" System
has a n o m inal feed point impeda n c e of 5 2
Ohms a t 2 KW P .E.P . SSB. R e commended
mast size-2" O .D . Approx. shippin g wt : 42
Ibs. via truck . $227.65

NCL-2000
Lin ear Amplifier. A full 10 Db gain . 20 watts
in 2000 watts out. Ca n b e driven with one
watt . Cont inuous duty d esign utilizes tw o
8 122 ceramic tetrod e outp u t tubes. d esigned
roe b oth AM and SSB opera tion . The indust ry
standard for 12 years . Thousands in use a ll
over t h e world . Price: $1,2 0 0

IIiIiI NA TlONAL RADIO COMPANY, INC.
NRCI

CLASSIC-3 3 ... 10,1 5 &. 20 Meters
Mo d el C L_33
.3 Elements
.10.1 db F orward Gain (ove r Isotropic

solUce ) on all bands.
• 20 db Front-to_Back Ratio o n 1 ~ &. 20

m eters, 1 ~ db o n 10 meters.
BRIDGING T HE GAP . . . The Classic 33,
combines t he best 0 1 t wo Mosley systems.
Incorporat ing Mo sle y Classic F eed System l o r
a "Balanced Capacitive Matchinil" system
with a feed point impedance of 52 ohms at
reso nance, a n d the F a mo us Mosley T ra p­
Ma st a T ra ps lo r "weather-p roo l" traps with
re sonant Ire q uenc y stab ility . This e Jttra
sturdy multi -ban d beam, Model CL-33, for
operation on 10, 15 &: 20 m e ters reatures
Improved boom to element clamping. stain less
steel hardware , b a lanced radiation a n d a
longer boom for even wider eleme nt spacing.
Po wer Ra ting - 2 KW P .E .P. SS B. Reco m ·
m ended mast size - 2" OD. Wind L oad -120
Ibs . at SO M PH . A ppro x. shippin g weight - 45
Ib s . $232.50

• Model T A .3 3
. 3 E lements
. 10.1 d b F o rward Gain (over illOt ropic

"Ource)
. 20 db Front.t o·Bac k Ratio
T h e Mosley T A-33. 3 ... le m ent b ea m p ro vide s
outstanding 1 0 , 15 and 20 me t er perfor­
manCe . Eltceptio nally broadband - gives
e xce uent results over full Ham ban d width .
Incorporating Mosley Famous Trap-Master
t ra ps. Po wer Rating - 2KW P .E.P . SSB. The
T A-3 3 may also be used o n 40 meters with
T A-40KR con .....rsion. Complete with hard­
ware. $206.r;0

M ULTl-BA ND BE AM S
TRAP MASTER 33 ... 10. 1 r; &. 20 Meters
• Model TA-33Jr.
• 3 Elemen ts
.10.1 db Forwud Gain (over isotrop ie

source)
.20 db Fron t-to-Back Ratio
T he T A -3 3J r ... incorporates M o sle y Trap­
Master Junior tra ps . T his is the low power
brother of th e T A -3 3 . Power Rat ing - 1 KW
P.E.P. SSB. $151.85

Tufts Radio Electronics . 209 Mystic A venue • Medford MA 02155. (61 7) 395-8280

T A . 3 3 J R . POWER CONVERSION KIT
MODE L MPK-3
Owners of the Mosley Trap-Master TA-33Jr.
m a y o btain hi gher power without buying an
e ntirely n e w a n t enna . The addition of the
MPK-3 (power conversion kit) converts the
TA·3 3Jr. into essentially a new an ten na with
7 50 watts AMfCW and 2000 watts P .E.P .
SSB. $52.25

TRAP MASTER 36 ... 10. 1 r; &. 20 Meters

.Mo d eITA -36

.6 Elements
• Forward Gain (over illOtropic lilO lUce) _ 10 .1

db o n H i &. 20 meters, 1 1.1 db o n 10
m eters.

Front -to -Back Ratio On all bands. 20 db.
T his w ide-spaced , silt ele ment configuratio n
em ploys 4 o perating ele m ents o n 10 m e te rs, 3
ope ra tin g elements on 1 5 meters, and 3
o pera ti n g elements on 2 0 meters. Automatic
bandswitching is accom plished through
M o sle y excluslvetv designed high impedance
pa ra lle l resonant "Trap Circuit." T h e T A -36 is
designed for 100 0 watts AMICW or 20 00
watts P.E.P . SSB. Traps are weather a nd dirt
proo f, offering freq uency stab ility under a ll
we"h" ,"odiU"o,. $3"~

MOSLEY AK-60 MAST PLATE ADAPTER
Ma st Plate Adap ter for ada pting your Mosley
1 '10" mounted beam to fit 2" O D mast.
Complete with angle and hardware. $1 1.15



54.95
21.95
32.95
29.95
2 1.95
2 1.95
32.95
13.95
32.95
32.95

2 1.95
32.95
24.95

A 144-7
A144-11
A430·11

VHF/UHF BEAMS
A50-3 $ 32 .95
A50-5 49 .95
A50-6 69.95
A50-10 99 .95
AMATEUR FM ANTENNAS
A1474 $ 19.95 AFM44D
A147-11 29.95 AR-2
A147-20T 54.95 AA-6
A147-22 84.95 AR-25
A220-7 2 1.95 AR-220
A220-11 27.95 A A450
A449-6 2 1.95 ARX -2
A 449-11 27.95 A RX-2K
A FM 4 D 59.95 ARX -220
A FM-24 D 57.95 A RX450
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RINGO
RANGER

lor FM

•

0«<"0<;00 3 ."""0' 5 .1......" ' 6 .'..".n' .0 " ,,,,..,,
"'_, No .~, ,~, 11.50-8 ..SO '0
dt><><n l "9''' e " " "l""'lt'f EI '" 117" " 7" 117"
Tu," R..,," • • 7' 8" ". "F"'" G"" Hda 950B "-5 es 13 oB
f ,'a R."o "" 24 oa ... 28 0a
W<;ot" l 'b. \ 1 ' b< IBib•. 26 .'"

Omnidirectional

Cu.h Crafl haa c",ated another firs t by making th e
world'B m""t popular 2 meter IU7tenM Iwice all goOd.
The fi eW Rinll"O Ranger Ig developed from t he ta.ic
AR-2 with three ha lf wave. in phase and a one eighth
w.ve match illg ~tub, RifigO ita"Vr gi,'~~ an ext",mely
1<>", angle of rad iation ror better .iJrllai coverage. It i.
tunable over a broad frequency range and perfectly
matched to 52 ohm coax ,

ARX·2. 137-1 60
ARX·220 . 220_225

ARX·450. 435-450

GAIN

BASE STATION

4.5 dB' - 6 dB"

3.5.6.10 ELEMENTS
Proven p"<fonna"". (rom rugvd , full .I,~. 6 ",oln~m•.
f. 1~m",,\ . ...dn~...nd I""ll'h.o hove b€~" " • ..., fully engineered to
live be .. po ... m. hlgb ro,",ud goin. good front l<:> bod , rollQ
ond br=o IT""""""Y "".pon .e.
"o'''''• •~ .0~8..,.n and eleme"t. or' 3/." _ ~/8" .0,9..,.11
. eamle• • chrome fL"; .h . I" mi"um 'oblng . The 3 aOO 5 ,I'm..t
heam. havo I 318"' _ ] II." boom•. 1"h.8."d 1001.me"t _m.
ha,'. I ~/~" • 1 1/2"' boom •. All b"d<.t•• ro he.vy' gou~
fonned .Iuminum. "";lIht li"i.he.d pl.ted .00]<0."" .d)". ... bl.
lo".p '0 ] 51." rna,t"" a.nd 5 .leme"t.tId Z"' a" 6.nd 10
,Iem'n' b..m•• All m<><lel. m.y be mOun,ed fOT bOTt,ooU1 0'
vertie.1 ""Iul..tlo".
N"",' I.","~. inct"M o<l)"""'blel."gth e leme""'. kHo"..." Aodd;
M.l<h.nd built-I" co.. Iln l,,~ 10' d'",e' 52 ohm r,ed . The.,
bum••", r.e.o,.y m.rked .nd . uppHed o,;tb ;n,t",o<l"n. fer
qu.cx . ... mbly.

, Ro' "" '" ""VI dlpoll,
.. R ,.n" " ~·ov. wblp ....... gain .......""" oy m""y

m""u'ad" ...n.
Work ("II q" ieting into mo", repeaters and ex ten~ the
radius of your direct contact. with the ne w Ringo
Rsnger.
You ean up date your prese"t AR_2 Ringo with t he
gimple addition of this exten~e, kit. The kit incl,,~e~

the phas;"K network and nl!Cessary elemefit extel1llioll"
The only modification. req"i red are e""y t<l mRXe saw
alit. in the top """tion of your a ntenna,
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For all you hams with little cars ...
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LOW PASS FILTERS FOR TRANSMITTERS
have fo .... pi seeuons for Iharp e... t o ff below channel 2, and t o
attenuate transmitter hannonlcl t ailing in any TY channel and
fm band. 52 ohm. SO-239 connectors built In,

DRAKE TY_5200 _LP
200 wattl to 52 MHz. Id~a1

for six meters, For operation
bel ow e t x meteu, u se
TY-3300-LP o r TY-42·LP.
Model No. 1609 Price : $26 .60

DRAKE TY.42-LP Model No . 1605
b a fo ...r IO:'ction filter de.i.... e d with 4 3.2 MHz c u t-off and
ex tremdy bilb attenuation In all TY c hanndl for trlllllnnittel'll
operating a t 30 MH z and lower. Rated 100 wa tts inp...t. Price :
&14 .60

$Z99.S0

Tho o.n1,on Supe ' T...... "'.... _ ytll"'l ',om 160·10 mo w_ y",, _110_1_. _._. ,ondonl 00"" ..,..,"Su_ T_ u motdo _
__ 10 you, " ,._, All DoonT _ , "" po_ " *
'''.... \'OU' ........., to '..-. _ _ ".....,. _ ..1

Match ever3lthing from 160 to 10
with the new 160-10 MAT

NEW ..... _"' T__ .......... ..
_010. , _. __
....... _ 3.__ ..."'.
_ .... _bie 1<_• ......-I __ "" _.b•..,... _
_ . 50 _ ...._ ... _ 16(1.10... __

T_. 11'1 •• •• S299JiO.

• e-.,nuout .....,'" ~_.. _30 ....
• " t .. _

• Coo......, 12 _lion '0"'" td'I
• 50 _239 _honol to " , _
• Ron<Iom ..... "'_
• JOOO 001, U\M'<il<" .....,,"11
• TIIll*l "'d<I<to.
• Ce<om'o "''''',,01_ll,,,.
• 7.. W. e .. H.e··D.. W. ... ' 51bl.

SS9.S0

DRAKE TV·3300-LP
1000 watts mllX. below 30
MH z. Atte n uation better t han
80 dB a bove 4 1 MHl' . Help.
TV I-f Interference , as well u
TV front~nd problems. Price :
'26.60 Model No. 1608

Drake TV.300.UP
Model No. 1 6 0 3
For 300 ohm twin lelld
Price: $10.60

$S74.S0

$99.S0

, . ..... _-' _,........ _ _ " 1

(.-y __ "-"_ .......... __ bo"" ""__ , ..............
10< _ ...~_'" So __ ..,Ito "" Ooon T..,., W 1 Duol I_W._.

DRAKE TV) FILTERS Hia:h r ..... F illen for TV Sets
p rovide morl! than 40 dB atten uation .t 5 2 MHz and lower.
Protect the T V set from amateur transmiU"n 6-160 meters.

It ttl . ompl,ho. vou'.. '''mk,''II 0. bu Vlng "'-n', d." .., . t IHI. 1000 to 1200 ... t.. "'lip.".
to "'. on_no, vou'.. bo V'"$ .tIt ""'''11 omphl.."

Our Now Su~, Amp ~ '_"'''11 ",.. COUnt'Y *" Il ,,011 tho. t tlt DonT,on
Ampl, " ...,I, <ltl,_ ,,, !IHI .,..nna, (output po_ r l . "",.t 0 ut"''''••" rot... ' '''''''-,
Tho SuI*' "'''''' run , • lull lOlXl P,E.p , "'1"" on sse. """ 1000 ...... oc on CW, RTTY
",SSTV 160·10 "'" m _ .

Tho 5uI* -....ot. _ "'01>10. ""' . _ "...._ <lObo..., ....................m TV'
1 ..1d ....
Tho -. of our ....". __ "'PIllY. iI.__ du .............._ ........, lIuolf

""'e-'"~ ,
.... "'_n ·1 72S '.. _ _ ~ "'... ......_ ._ .............__........ tho

.... ... . 4 _ .

n.o OonT""'...-_ __ ........ _ . .... .. """ 10....__. n....•
..........._ (loftT.... L_ """"",,t_ _ -. ..
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The 80-%0 S"~mateher
_ · __ tar80 ........ 10 .......... _!500 .. '.E _P._~_

!>2 , _'''0 ' ' '''-'

SUPERAMP
from lJeh/1OrL

Retld forwtlrd
tlnd reflected
Wtltts tit the
stlme time

Drake TV·'76-HP
Model No. 1610
For 75 o hm TV coaxial
cab le; TV type
conn~tors installed
Price: $ 13.2$
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ad d, ,,~ <r . oll.g. p,,,,cello n I" you,
p"we• •uppli~s.1 5VIlC mH . . ~ .YS

12 woll-puwc' ,uppl ) . ..~ u l " 'o, ,,", d
w, lh fuld-b.,·k "uITenl hm,"ng . 8 , ~ ~

nO"' ,omm"ci.1 duty JO .mp 12 V\le
'.gul.lcd power .upply w l"a'c ,
wi' old b..k curren I hm lling .nd
owe,~oh.g, p,o'<euon ' 3~,YS

10 ,·h.nn<l .cee,we 'I I I d"' k
w/diod.. , "·; lcll in8·
10 ch annel xmi l dce k "'/<"·.. . h
and Him me" . . . .
L' H ~ , ·e..iun o r e ll l d...·k. "ceded
I". a l2 mu lt i "bnnel "pe.." " ...
<.. .. .... " I'c,,'ed . d a•.
10 ,'!>Innd au " H U Il I d'l't ...
f", 11\ ","h p 'i"' , '~
.... ' I ,,,k m.os, . e pclfe. and "mple'
pa,n ltum lab ,\)- la l . O (... hl ~ ...o
I.~.'I bll. field p,o",.mm.I>I•. ,'we ,den,
uh .... "II bu,Il ·,n "Iuel"h ,..lInd
III II01<f. •
"·"..d .nd 1<S led . no' p"",,'ammed
"ired Ind "'''eJ. p."....mmeJ
1.0 00 ,>hn, d,nln", m,ke ""h
1·.1 .1 . n,J ...i\ .....d
tune "'Iu,I,'h J~,'"J..
lO,ull.d , n ,"pclf... ,n"ud",~

.n 'erf,,·o "'·c'«'"es ~ " . '1 ~

2 'one d......... 2.... ~
....me "' I "' ,. e -" "cd .. ' 'cd J"."~
4 1""" hd,,'.1 ..... .... . , II. d .. fe,'ed.
'"Cr ' ' u..e J , ,, 14" \111, h.n ~ 4 .. ~
...me a , a h...c tun.d , .. 120 \I ll' b.n l a 'I~

.... 01. " """W• •uneJ ", aJ: \llt, ".11 23 .. ~

2 ml'. bOO KH' 'paced dupln ....
..",d and Tuned ,,, f'''4U ",''· ) . J 7 '1.95
220 MHz duplexer. ""cd an d
'uned 'u fre4u.II< )· . . . . . . . J 79.',os
••" k muunl dupln.. I I '1 . ~ S

doubl••1".. ld,d duple ... ' ca ble.
wOlIl I' L25'1 cun"«,,,.. ( 1"' ) • 25 .00
sa me I S abuwc w,lh ' ) pC '"
c " n ne d u.. ( 1'•. ) 25 ,00

ISl Yo/i
lS I ..... /1

II Il K,'
1113 .... /1
HLI4aWfT

tlL2 20W/T
HUJ2 wrl

\ III
l 1Il
\ lIl' l

I'SJ" Ku

IWLA144

lJp l " 1 10

IWlA432
IlSC·lJ

USC·rot

I'SJOl2 WIT

un Ku

nl.l 11",

Ul1l2 ""
S\.' l " 01

O. V. I'..

OTHER PRODUCTS BY V HF ENGIN EERI SG
( ·l.ll 11,11

Itx n ace.. . ..... ) t'iIUt fo, abowe ,eee"e. k 'l .
~,~e. 70 d B adJac..nl c han ne l
. eJech"" _ 8.S0

It.lll KI1 10 m lf It. fron l end 10 .7 \f H , 0 .. , 11.S0
1t.·SO KII b mlr 1<..' h on, end 10.7 ~11l 0 .. , 11.S0
IU IUD Kil . l mlf Rt Ir o nl e nd 10 . 7 "H, n ..1 I7.S0
1t.2201) KII . 220 ~' H, IU fTUn l end 10 ,7 \ I H,

""' I7.S0
IH4 JlK" . 4 31 \'Hl Itl f."n, ..n d 10 .7 \I H'

~, 27_50
I.' 10.7. KI1 10 .7 "H ' n mod ule inch, d.... 2

pol e ny.lal fil ,er . 27_50
.MoIS S K'I 4 SS lOll n .. ase plu • • \ 1 de lcc'", I 7.S0
AS l Ki, aud,o and .... .. el<h boa.d IS 00

rX ll OB .... {1 ...m.. a. aoo... - " Ir.. d ... les l..d 4 '1,'1S
TX4 JlB Ki, ' 'un.mi".. , .. I cil<t 4 31 "HI l'l.'IS
TX4 l28 W{l u me a. abo>'e - " "ed " le>led S'I.'1S
TX lSOKll lOO m ill, ,," ". 2 mlr 'unom"'c' 1'I .'1S
IX 1S0WfT ...me ., a bo>.. -"'i' e d " ..... ..d 2'1 'IS

Blue l, n.. R. po,,·e. Im p. " "ed '" ' e Sled. em,,..m n -
l ..... ·1 \1-SS8!...."

Power P.,...e,
Model he"uenc y In pUI 0 ...1''''

BlBl/ ISO " s sMH. ,. I SO.... "A
BlC 10('70 I 4Q. I bOMHz ,,. 7 0W I l'l'lS
BlC 1nO l aG-160MH. ,W 70....' I S'I, 'I S
BlC 10 /1 SO 14G-1 60 MH I lOW I SO.... lS'I'IS
BlC lO / ISO 14 0- 160 MH , ,,. I SOW U9,9S
Bl D 2/60 22G-ll0MHI ,W .oW IS'I ,'IS
810 10 /6 0 210-HOMH, .oW .oW 1399S
BlD 10/120 220-2l0'-'lH, 10..... 110w lS'I'IS
Bl£ 10 /4 0 4 10-4 70 MH, 10..... .,. 13'1.'I S
BLE 2/40 420- 470lll H, ,W 40w 1S9."S
Bl l lO/80 410-470MH, 30W 'OW lS9.9S
Btl 10/80 420-470~H, lOW 'OW 289.'IS

,'l

---

RECEIVER S

The Synthesizer II is a two meter frequency syn t h e ­
sizer. Frequency is adiustable in 5 kHz ste ps froin
140 .00 MH z to 149.995 MHz with its digital readout
thumb wheel switching. Transmit offsets are digitally
programmed o n a diode matrix, and can range from
10 kH z to 10 MH z. No additional components are
ne ...e ssarv t
Kit . .. .. • ... $169 .95 Wired and tested$239 .9 5

REPEA TERS

SY~ TttESIZE RS

TRAN SCE IVERS

TR A;"Ii ssur r ERS

WAL KIE·TALKI ES

POWER SUPPLIES

POW ER AMPlI l-'IERS

I ~

J'I.95
49.'15
39.9S

4 '1 . Y5
17 '1. 'I S
IS'I.'1S

515.9S
6YS.YS
6'15.9S
749.95
qS .OO

"'.9S
I H.9~

3".95
S'I.9S
29.9S
4 9 .9 S

2S4.'1S
19.9S
J9.95

41>S.9S
1>95.95

'Yh' ensneenns
THE "'ORLD'S ....OSTCO.... PlETE UNE OF ..." F·F.... KITS AND EQUIP....ENT

..p....e' -I> m e' '' ' ....
, . pe u er - I> 01.''''. wi,..d " l."ed
•• pel!e, -1 mU - I SW - c o m pl. t.
(1«. c, yst all ) . . 465.9S
,.pco,er -220 MH. _ 15w _ c o m pl.. , ..
(I. .. cryst.ll) . . . . . . 4b5.95
. epea ,o, -I Ow.I I - 4 32 MH.
(Iell c. y...' .) ..
•• peale. -1Swall -2 m" .
, . pea le, -I S ...... . 1-210 MHl.
.epul<r _ luwoll _432 MH • .
l> 01" c...... . paced duplu.. , .

Co m 1'1.. , .. I> m.. ~M I ,anoc-..iw... ki l .
20 oul . 10 ch.nn..1..,an u, i.1I cue
( m ik.. and «yllall) . . . . 149.9S
...m .. u above . bu l 2 mlf" I S..... OUl 2 19.9S
...me a. ab".,e ...c..p' for 120 MH, 119.9S
...m.....bO'le coC..pl 10 w.1I and
411MH. . . • . • • . . . . . •. .
Ira n",oiw.. , cu . only .
tr.nllC.i~..t . .... . nd ..,••.....-;..1 ••
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15 amp ' 12 H,I' ,esul31ed 1'0"'" sup­
ply "'1cas,. w lfold·!>."k Cutren! Iimi l-
inl.nd mcrw "II.le p,o l..c hon 79.'15
ume.s .howe -wired & ' . " e d . 94.9S
2S amp -I 2 '011 '''Iul.'ed pow" .up-
ply w/ea•• • wlfold·bac k cu... n' Iimil '
,nl and owl' 12Y.9S
.am..... howe -wi,ed & ' . " e d 14 '1 . '1 5
samo a' PS1 Sl' ... ilh 01.. , . .. 14 9. 9 5
.am.. a' at",w.. _ w " ..d " t ••led 11>9.95

1 0111. 1...-. 4 c ha nnel. hand hdd .ec.;wer
..... 11 c , y..... for 146.S2 aimpl 11'l.'I S
balle.y pack . 11 VOC . l'I a m p 29.9S
bal1ery char,.. for abowe . . . .. S.9S
2 mlf . wi.h male BSC conn«'or . 1l .'I5

2 mlf po..e.a.", ~Il I" ,n-H'"
ou l ..,III ,,~;d ,;Ue ' ;Ichin , .
UU. ~ oone<lo .
ume al a_.. - · d" 'elled .
2 mil 1'0-" amp _lOw ;n _4O"'·
o u l_ . elay a..... ,f(hinl . .
um.. al._.. - .....".d" .e....d .
6 mlf po ...'" , .mp. I'" ,no 25" n u "
I.... u co n n..c•.,,, ,, . ...il c hin~ .
...m bon. """ed" 'e..ed .
l mit powo. amp _ I ,,· ,n -I S"
001-1.,.. ~ .... . ' o nn..~ lo" . nd

=.:..~h~nJA1,j4/1 s· k"1 bui i;";
oimila, 10 pA 144/ 15 for 120 MH,
PO_' amp -limila, ' 0 pA144 / 1S
n cepl lOw and 4)2 MH.
IOw in _ 14(/>O ou'_2m" .mp .
JOw in -14o..·oul-2m""mp .

1 m lf Iy n. h unlmin ol1oe..
prol1amm'ble fro m \00 KH.-\O MHI.
(Man o n ..... ..,.h opllon"
,dapl..n) .........•. 11>9.9S
ume .I._.-w;,.d" ...,.d 139.9S
Man/up o ff .... op lioo.l . . . . 2.50
III MH. ophon.llripler . ..• 2.S0

28 H "II , • \1 ..."e.~"" """ 2
1'"le '0.7 \4H , "'Y"all,I'<t
,"me • • a!>"w.. - " ,,~d 4. .e,,~d

30.1>0 ~IH , f< ¥' ,,/2 1',,1 . 10.7
~II , u~ ,"1 fil, e, .
",m.. .. . ", .we_" " ed '" ... , 'ed
14 (1..1 70 "H' .... , " 11 1'"le
10. 7 \Ut , ," l "al f ,lle,
...me a""' ''e " "ed " ''''' 'eJ
210 24 0 ~H, ·n pole
10. 7 Mil , u l <lal fill e• .
..me ...too'e "lied" '«led
4)2 MH. "'WI ,, /2 p' ~e 10 7
\IH , <''''' al f ,llcr
....mc ,'"t''''~-''''<d '" '''' Icd

-
:~

•

"anlmllIe. e >elln . I ......11 . l> m" .
u me U a _ <_ ""' lr ed "Ie..ed .
"aOlmllle, e • • il<' _ I wall - 2 m'"
um< .. a_.. - ....."ed" 1«led..
Iranomille. e> cUn - 1" ' 11 -2 20
MH••

It p T120 Kil

II.pT4Jl Kil

NpT1 U WIT
RpT120 W/T
NP T4Jl Wfl
IlP l A SO ..

TRXso KII .

pA2S0 IH ...... .

pAlSOIH WIT .
pA40 10H Ki.

pA4010Hv.{T.
PA SO/lS KII •

PA SO/2 S W{T
pA I44liS KII .

ItXI44l w /T
It XllOl. · KII

ItXllOl. ·W fT
ItX4321' KOI

PA l 44 /lS Kil .
pA120 /1S K, I .
PA4 Jl /1 0 KII .

pA 1401l0Yo'{T
pA 14 0 /30 Yo'IT

ItxsOI.· .... n
ItXIU( K,.

It pH o Kil .
It PlS O ...
It I'll 44 Kil

PSI sc Wfl
l'S1SC Ki' .

ItX28l· ....n
M. X SO(' KOI

PS IS C Kn .

syr; II KIl .

TltX 144 Kd
T R Xn o Kil
TR X4 Jl Kil

TRC-I .••
TII. (.··1 ...

SYN II W{T
MO·I Kil .•
T().\ K,f ..

l'S2K Wfl
PS2SM Kil ..
I'SHMWIT.

1t\4J 2<' 'Io n
TXSO •. • .
TXSOW{T . .
TXIUB Kit .
TXI44BW{T
TXllOB Kit ,

HT 144B Ki.

r;ICAD ••••
.CO>
RubN' D..ck

WORK ALL REPEATERS WITH OUR NEW SYNTHESIZER II
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~._....·._Pf.· .....__- ""'.....__.­
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I'rit:o.- $1400

_ _ IC-I.. , , ____.. ._c_

0-._ _P[~ ._ .___ ,--.__.-
.><0 , ..., ,... . , _ . lOr'
fI'ra , 115f.1IO

t I IICOMI

t _ 1ow__ t wina. looM13 ....w portabl~ 1C.202 a nd Ie- put it with in
)IOU' ~h ...here..,.,. you.re Y..... can tekr it ...ith you to the h ' lI lOp. the
h'llhw.,.., or the ....ed>. Th~ p<><teble .... u. PEP on._ ~or si~'

H..lko,DI!n... 100M qU8hty .nd O'1""llent ftft,..... rita~"""i."of th;"
pair ......... bullty con ""'n a nd ...... band rip "n._._ry I'or pttillll
.terud ,n SSB-VH F. Y edd)lOUr Ii .....' .mp. ,f,.... ...ish. nmned 10
tIw .ntO'nJUl••nd OX' "h the 202 "''' may tellt th"""'llh OSCAR VI .nd
VII! E",..,~i ith.n ~"p" noeiving con",,"",r' n... IC -502. ";m i·
I.rly. malt " "" of.i.m..un in ....y. tha t you ...o"ld b..... . l.... y. h k"" bllt
..... Id r ha.... b..fore . In ran. there.re 10 ma ny t hi np 1.0 t ry. iI's likr
" ""ning. n~w ba nd ,

Tak.. hold of Single Sid.. Band Tak.. bold of 10m.. exciu,m..nt, Ta ke t ...u.

Hold it!T... '"". sse . ", _

TH E NEW ICOM 4 ME G , MU LTI ·MODE . 2 ME TER RADIO - IC
z t
ICOM Introduces the fi.&t of a g,_t new w ..... of emeteur rad io s.
with n.w nyling. new ....utility. new integ.r.tion of functions.
you·... ne..... before laid e y es on •••dlo like the IC ·21', but you'll
recognize what you·... got when you fi",t tum the single-knob
frequenc y c o n t ro l on this compect new mod.. . The IC-21 1 is fully
synthesized in 10 0 Hz o r 5 kHz steps. with dual tr.ckin". OPtically
coupled VFOs disPI.yed by ....... .wgment LED readouts. pro ., id in"
any . p lll. The IC-2 11 rolls through 4 m8li1llhertz 8S easily as •
breaker through t h. surf. With its unique ICO M d ..... loped LSI
synthesiz.r. the IC-211 Is now the best " d o ....rythin " .. r . dio fo r 2
m .t.",. w ith FM, USB . LS B end CW oper.tion . $7 49.00

IC-245 Tra nK.i~r

Tn. VFO Re volut ion 1/081 mob il. wi t h t h e u n ique, ICO M d evelop ed
L SI sv n thesl zer wi th 4 digit LED re adout. Th . I C·245 otfer. the
most f o r mob il . on t h e markat . The 885'1' to use tu n lnlil knob moves
eccu r",.'''' 01l8 r 50 det ent I t ep, lind a Slur.S excellanl con trol 81
ealllv as UNrl ng the vehi cle. With its optio n al adapte•• t he IC·24 5
puts you ; 1"110 811 mode o p,,,.tion o n 1 2 V DC po_ _ with. compact
d ash .m o unted transcei .,er . In FM . t he synthesize r c o m m and fre ·
quency is d ispl.yed in 5 k Hz steps f rom 146 to 14 8 M Hz, . nd with
the side bend .d.p t.r the ste p r.te drops to 1 0 0 H z f rom 144 to
146 MHz. For malClmum rep_ter f1elC ibll itv . the tr. n sm it .nd
r _ i... frequenci81 e re independently p rogr.mm.tlle on e ny ssp.r. ·
tion. The IC-245 even comes equipped with a multiple pin MolelC
connector for remote control. The IC ·245 is • peocuct of the
revolution in V FO design. from its new style front p.n.l. to its
elCc.lIent mech.nical rigidity a n d Large Scale Int••ted Ci.cuit.y.
You r IC-245 will give you the meat fa. mobila. $499 .00

Tufts Radio Elec rron ics _ 209 Mystic Avenu6 _Medford MA 02 155 - (617) 395-8280

Now It's Crystal Clear
Yea, now ICOM h~Jps _ OtH' d ..., of .11 the hu m . of Ch nM I <1'y5l11s. T.... ""'"
le22S II Ch' ....... s urp rising . ad lo ~ou·~ como 10 know and r........I th, IC.12A.
u o.pt lhal It 1II00aily ctYllal lnd(>l""ndonl. Z..... c~.l.l• . Solid "'alo ongl"".ring
I nlbl. 1 \IOU 10 progra m 23 c ha n""l. of YOU' choln ..tlhout .... lllng . Now thl
100M p<'rfo,mlnce you'~. dema nded comn with 1M _"Ionn you'..... wanl rd.
Ill'ilh YOU' _ le2lS.

Price: $299.00
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Drake SPR-4 - $629.00
• Programmable to meet Ipeciflc

requirements: SWL, Amateur,
Laboratory, Broadcast, Marine Radio,
etc.

I Direct freqUency dialing: 150-500 kHz
plus any 23 500 kHz ranges, 0.5 to 30
MH'

I FET circuitry, all solid state
I LInear dIal. 1 kHz readout

• Band-widths for ew, Isb, a-m with
built-In LC filter

• Cryltals supplied for LW, seven SW.
andbc bands

I Notch filter

• Bulll"n speaker

Drake DSR-2 - $2950.00
I Continuous Coverage

10 kHz to 30 MHz
I Digital Synthesize,

Frequency Control
• Frequency Dllplayed

to tOO Hz
I All Solid State
I A-m, Ssb. Cw, RTTY.lsb
• Series Balanced Gate

Noise Blanker
• Front End Protection
• Optlonel Fe.tures Available

on Special Order

Drake FS-4
Digital Synthesizer - $250.00
The new sohd state Ora~e FS-4 Synlheslze. opens tho
oocr 10 I new wo,1d 0 1 continuous-tu ning eeor w.ye l
Combines synthesi zed gen...1coye rage f1e"bilily w;th
the selectiyily. s tatNli ly. freque ncy ,eadoullnd nl liB Di i­
ity 01 the Oraks A-4C o r SPR-4 Aeceivers.
. lntoo1. cet ...,lh . UFl·. __ ,..,IIi_I.nd T-4.l( _".....
mIn.I: (Fl-. , 11-4A. II--'e, .......c, s~. T-4, T-4X, T·4)(8 • ...,
T-4XC), ... thoul _oli_. • MHz "'>gait till on FS-. ....lh
kHz r_ I ....... "om __ "'S! , • CoIr!plMI~..
~._no 'SIlO" cr-,.tIlt 10 bU)'. • T-4{J-4X_"''''''1­
..... "....,.... on ...., f'S..4 "*1_. _ _ ...11'I II--'
_ ,__" . -.. 1 kHz _II Dnlq PTO

Price: 5250.00

Desk TYlM Model No. 7015
• ry,.., HMoy Duty Cer_ o.tk
Tap • C.b•• : Fou ' F.... t , 3 ­
ConauClO'. Ont Shield . 0..._
L_: MonUI ~ d8 (0 d8 _ 1
voll/mlc.-OI),Ir) • ,,_"", II.
pon..: 80-7000 Hz • 1_11Ill:
Ado.ptl 10 ..th... PU....lo-tal~ or
vox. Price : $39.00

H,ncf.H,1d Type Model No. 7072
• "",,,: Ceram,c. h.na hejd ' c ..... :
11' Rlllllet«l. " .... _ . p vC 3
Cord, 1 thlej_. Cool Cor<! • Col..:
C,col.c • Flftlth : all, • OIl 'PII '
L....., M,nUI 85 08 10 08 • 1 yoW
""~) • ,,~ fll_ft..:
300.3000 HI • 1 _ .., _pto, 10
.."'...~~ttl. or VOl
Price: $19.00

DRAKE MICROPHONES
WI_ Ie>< '" Drab " .......... _ ",ot1 ..... Ie><...'*~ ttl~ 0< vox. T_ oI__ . _ .-b,
rn. vox conc1'OI _"II of rn. I ........t*

Accessories

Drake T-4XC
Solid State Linear permeabi li ty-tuned VFO w ith 1
kHz dial divisions. Gear driven d ual Circu lar dials
High mechanical . elf!(: t ri cal and temperatu re
stability.

Covers ham bands w ith crystals lurnished .
Covers all 01 80, 40. 20 and 15 meters. and 28.>
29.0 MHz of 10 meters,

Covers 160 meters w ith aCC8SllOry crystal . Four
500kHz ranges in adclitlOn to the ham bands plus
one Ibed-frequency rang e can be SWl tch­
selected from the Iront panel.

Two e-ecre crysta l lattice IiIters lor sideband
selec tion.

Transceives with the R-4 . R-4.... R-4B. R-4C and
S PR-4 Receivers. Switch o n the T-4XC se lects
frequency control by eecewe- or transmitter PTO
or independently. Illumina ted d ia l shows which
PTO is in use.

Usb. tsb, a-m and cw on all bands,
Con troll ecl-earrie r modulation lor a-m is corn­

patible w ith ssb linear amplifiers.
Automatic t ransmit-recei...e SWitch ing. Sepa­

rate VOX t ime-delay adjustments lor phone and
cw , VOX gain is ind8p'llndent 01microphone gain .

Choice o f VOX or PTT. VOX can be d isab led by
f ron t panel sw itc h.

Adjustable p i network output
Transmitting agc prevents lIat-topping.
Meter reads retative outpu t or plate currant

w ith sw itch on load control.
Built-in cw eoeeooe.
Spotting lunction lor easy zero-beating.
Eas ily adaptable 10 An y , either fsk or alsk.
Compact size; rugged construction. Scratch

resistant epoxy paint f in ish .

Price: 5599.00

""odel No.1S01 D rake AC-4 Sl20.00
""odel No. 1505 Drak e DC-4 $ 135.00

Solid State Ltnaar permeability-tuned VFO with 1
kHz dial divisions. Gear driven dual ci rcular dials.
High mechanical , elec t rical and temperature sta­
bi lity .

covers ham bands with crystals furn ished.
Covers an 0180. 40. 2Q and 15 melers. and 28.5­
29.0 MHZ of 10 meters.

Covers 160 meters With accessory Cry5tl1l. In
addition 10 the ham bandS, lunas any f ilteen 500
kHz ranges belween 1.5 and 30 MHz, 5.0 to 6.0
MHz not recommended. Can be used l or MARS.
WWV, ca. Manne and, Shortwave broadcasts.

Supenor selec tiVIty : 2.4 kHz 8-po1e f iller pro­
vided in ssb positions. 8.0 kHz, 6 pole selectivity
lor . m. OptioNl8-poie filters o f .25. .5. 1.5 and
6.0 kHz bandwidths avadable.

Tunable notch fi lle r at1enuates carriers Within
passband.

Smooth al'ld precise passband tuning .
TransceivB capabili ty ; may be used 10 trans­

ce.ve with the T-4X. T·4XB or T-4XC Transmltlers ,
Illuminated dial shows which PTa is in use.

Usb, Isb. a-m and cw on all bands.
Agc with fast attack and two release times for

ssb and e-m or fast release for break-in cwoAgc
also may be sw itc hed o t/.

New high efli ciency accessory no ise blanke r
that operates in all modes,

Crystal tetnce lilter in l irst i-I p revents cross­
modulation and desensit iza tion due to strong ad­
jacent channel signals,

Ex cellent overload and mterrnodutauon char­
acterist ics,

25 kHZ Calib rator permits working closer to
band edges and segmen ts.

Sc ratCh ressstant epoxy paint l inish.
Price : $599.00

Drake R-4C

Po-er SuP9lles for T-4. T-4X, T-4Xe or T-4XC (The AC-4
can be hou_ in .. MS.4 speake< catNnetj ,

Drake MS-4
)rail. M5-4 ,,,-,ching Spe.h, 10' us.e • •th A-4 , A-4A.
1-4B WId R-4C Aecelve's. lHas space 10 house AC-3
If>cl AC-4 Po_r Supp,_, Price : 524.95

Tufts Radio Electronics _ 209 My$lic A lfE'nue _ Med ford MA 02155 . (6 17) 395-8280

Power Supplies

'C - LINE AMATEUR EQUIPMENT,*>mim.-COMMUNICATIONS RECEIVERS
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F or 10 , 1 5 , and 20 Meters
New H y -Gain Model 12 Ava

• ALC circuli t o prevent over loading
• 160 t l'lru 10 met ers
• 1000 watts DC In put o n CW, R T T Y or

SSTV c cnunuc us D uty
• V ar iable forced air Co ol ing sy.t em
• Self-<:ontalned conttnuc us d uty power supply
• Two EIMAC 887 5 extema t ano ee ceramiCI

metal t r lode5 opera t ing In grounded .!!rl d
• covers MARS trequenc tes w llh out m Od,fications
• 50 ohm In pu t and out put Impedance
• B Ui lt -In R F wattmeter
• 117 V o r 2 34 V A C 50-60 h z
R T l'lird order dl.lort lon d own at least 30 d b
• Freque ncy range:

1.8M Hz (1 .8-2 .5) 3.5 M Hz (3.4 -4.6~
7MHz (6.0-9.0) 14 MHZ (11.0-16.0
2 1MHz (16.0-22.0W2 8MHZ (2 8.0- O.OJ

• 40 w atts drive f or 1 K D C Inp ut
• RaCk mou nting kit available 1J9" rack )
• Size: 5'h" H x 14" W K 14 " Wt . 47 lb••

TROUBLE FREE TOUCH-TONE

- aiD

POSITI VE TOU CH (KEYS DEPRESSl . MOBILE . HANOH ELO
DESK MOU NT • NO POTT EDPARTS (SERVICEABlEl
MIL. SPE C. CO MPONEN TS . ND RFI • SElF CONTAINED
XTAL CO NTR DLLHI . LEVEL ADJUSTABLE FROMFRONT..........
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DenTron Ra dio nas packed all the
fea t ure. a l inear amplif ier shou ld
have Into t heir new MlA·2 500.
A ny Ham w ho work. It can tell you
the MLA ·2 500 really was buil t to
ma ke amateur rad io mo re f un .

Den/lOlL MLA·2500 $799.50

,
,

'-- ---- ,
•• ., .. , •• ... ... .. , .. , •• ..

The :'rlodel 14AVQ/WB. new improved successor to the world famous :'rlodel 14AVQ. is a s~lr-supporting.

automatic band switching vertica l that delivers omni -directional performance on 40 Ihrou"h 10 meters
Three .•eparate Hy·Q traps fealuring large diameter coils that develop an ~xceplionally favorahle WC
ratio a nd a very high Q. prov ide peak performa nce hy effectively isolalin" "<'Ctions of the antenna so
that a true 1/4 wave reaonance exists on a ll hands. Out>ltandin"ly low angle radiation pattern mak,,.
OX and olher long haul contacts easy. Superior mechanocal feat ures 'nclud,' ""hd aluminum hou"lOg
for traps usi ng air dielec tric capacitor." heavy gauge taptlr swaged seamless aluminum radiator ... full
circumference compression clamps at tubing joints that are resistant to corr"""on and wear "and a 12"
doubl..·grip mast bracket that insu res ma ximum n gidity whether roof-top or ground mounted. The
Model 14AVQIWB alao delivers excellent performance on 80 melers using Hy-Gain Model LC·80Q
Loading CoiL Overa ll height is 18 feel, Shi pping weight 9,21bs. Unsurpassed poflahility",outstand ­
in" fo r permanent insta llat ions. Price: $67.00 Order No. 385

TYPICAl 14 AVQlW8 VSW R CU RVE S

Hy-Gain REEL TAPE PORTABLE DIPOLE
for 10 thru 80 Meters Model 18TO
The mosl portable hilh performance dipole ever..•
The Model laTD to unqu..tionably Ihe moat foolproofbigh performa",e portable
douhlet ante""a .y....m ",'or d.-elope<! . It ha. prove" inv. luahle in providing
..li l ble "'mmu"iealio",";n v;lal m;lilllry a"d oommen:ial 'applical'ono Lhrough ·
oul 'he world Twu .I.;nlo...teellape•• ""lih>.ted;n mete e.tend from e it he.-
lido> or l he ""'in nuu.i "ll up lu a l-olal di .lance of 132 f for 3.5 me oper.l;on
25 It. iength. of poiypr-<>pylene rope . Llaened l-o .... h lape pe'mila ;n.",Uo'in"
l-o pol.., '_I. buil<linll" __ .wh. te ' . ' i....;I.bl. fur fO""'il1Jl a douhle1 onte""," ay."'m.
Integrated in tM bigh imp&Ct bou'ing i. 0 f'""luoney l-o lenl(1h ~nvet'Iion <hart
""lih...ted to "","'r mea,urementa on tho tapea mok.. i"."'llotion foolproof, Food. with
52 ob m 001'. Ooli.o" outaland<ng pOrfonnonce a portahl. 0' pO"""nent ;".tallolion.
Me••urH IO.5....2 ind·... "",,"""-'<I Wt..•.1 lbo,
O,d.r No. 228 P"ctl. $94.95

New, improved successor to the w o r ld 's m ost popular ve rt ical!
H y-Gain Model 14 AVO/WB for 40 ·10 M eters.
_Wide band performance with o ne set t ing (o ptim um settings f or top per formance furn ishedl
• New Hy-Q Traps. New 12" Double-Grfp Mast Bracket. Tap&r Swagged Seamless

Aluminum Construction

ROOf MOUNTING KIT_ Model 14 RMQ provides rugged support for Model 14AVQ/WB.

Order No. 184 Price : $24 .95

Completely self-sup porting, the Model 12AVQ fe atures Hy-Q t ra ps ... 12" double­
grip mast bracket. . . t a per swaged seamless a lu m in u m const ruction with fu ll ci r ­
cumfere nce compression cl a m ps at tubing joints . It delivers outstanding low angle
rad iatio n . SWR is 2:1 or less on a ll ba nd s . Overall height is 13 ' 6". S hipping weight
7 .2Ibs. P rice : $47 .00 Order No. 384

Cj>ipoceommunications
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Order No. 386 Price: S97 .00

CONSTRUCTION .. . of extra-heavy
d uty tapered swaged seamless alumi­
num t ubi ng with fun circu mfere nce .
corrosion resis t an t co m p ress ion
clamps at slotted tubing joints . , . La ao
rugged and rig id that , a lthough the
anten na is 25' in heigh t, it can be
mounted withou t guy wires, using a
12" double grip mast bracket. with
recessed coax connecter.

O<der No. 244 Pr"" $l1 9.95
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ALL NEW
3-BAND,
2 ELEMENT
HY-QUAD

WI DE BAND V E R T ICA L
f or 80 - 10 M oters
H y -Gilin 's 18 A VT/WB

Tak e the wide band, omni-directional perform ance
of By-Ga in's famous 14AVQIWB, add 80 meter
ca pability plus ext ra·heavy duty construction~and

you have the unrivalled new 18AVTIWB. In other
worn... you have quite an antenna,

• Automatic switch in g, five band capability is ac ·
ccmpltebed through the use of three beefed-up
Hy-Q traP'! (feat ur ing large d iameter ooils that
develop a n exce ptiona lly fa vorable UC ratio ).

• Top loading coil.
• Across-t he-band performance with just one fu r­

n ished setting for each ba nd no through 40).

• True lf4 wave resonance on a ll bands .
• SWR of 2:1 or lees at band edges.

• Radia t ion pattern has a n outstandingly low
a ngle wh eth er roof top or ground mounted.

The Versatile Model 18 V for 80 thru 10 Meiers
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NEW
CPO-555 Cod. Osdllator
Fo, ,1>0 N....oo '0 loom 1.......... _ • .
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Fo' , COPO 1""''''''' 0< ' 0 ,.- nit "'.....
• 5e<>d o" ' P 0'00' 0<Xl<! w,," ~'.n', 01 ,olu"'" '0'
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""lie')'. • Top O""'''Y U S. con""uc'i"" • U...
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MFJ _40T CAP TrlnsmUI.r
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• SwilO " "'IIC,. 3 cry.'o.. 0< VFO ,npu' • '2
VOC . 2.3 11 6 , 3-' " x' ,""....
"'FJ .aov. Compaoion VfO $V \l5
...FJ-,2DC, IC Rogula 'O<I Pow.. SUpply,

1amp, 12VDC $27.95

NEW

$49 95
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MFJ ·1601 0 Anlen n. Tuner
Now y"", ea" ~.. on bOood _ 180 '"IU 1~

Mel... _ wl!h . 01"11" ,,"'om W< ... _ ru" yOU,
lull "."~.., _ .. """ OU' - "p '0 200 wei,.
RF po....' OUTPUT
o Small enoug h 10 ....,,, ,n '0'" h,p PO'''OI.
2-3115 , 3-11 0 • 0 I"","" . .....e.... '0" and
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SUPER LOGARITHMIC
SPEECH PROCESSOR

Up to 400% More RF Power is yo urs with thi s plug-in
unit . Simply plug t he MFJ Super Logarithmic Speech
Processor between you r microphone and transmitte r and
your voice is sudden ly transformed from a whisper to a
Dynamic Output.

Your sig1 al is full of punch with power to slice through
aR M and yo u go from barely readable to " solid copy OM ."

MFJ· l 030 BX R.ca ive. Prenlec to r
Clooo, cop1 w_ un...... bl••Ig<>ol. ('oe_ ...
o'g...' 3 '0 $ "S" "nl,. •.
• "' 0<. '''"" 20 oB 'ow nO' " 00" • So"",.,.
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need for feeding p owe r and loudspeaker connect ions to the set.
Th is is a rugged b racket and connector system . . . it ' ll t ake a

bea ting. There is a ho le o n each sid e of the 16 ga uge steel p late for a
padlock in case you vent t o leave the r ig for sho rt periods in its
bracket . They 'll have to r ip out the dash t o get it ... and it won' t be
t he first t ime for t hat .

With two of these brackets you ca n br ing t he mobile r ig in to
t he hou se and use it in seconds. On t rips you can ta ke an AC supply
fo r t he r ig and use it in y o ur ho t el room. Price : $ 29.95
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DESIGNED FOR COMMERCIAL USE UP TO 1000 MHZ.
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400% MORE RF POWER
PLUGS BETWEEN YOUR MICROPHONE A.ND TRAN SMITTER
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Tufts Radio El ectron ics _ 209 Myst ic Avenue _ Med ford MA 021 55 - (617) 395-8280

The TUFTS SAV E·YOU R·RA DIQ broc ket can save you a
bundle . . . and a lot of hassle. Why worry about rig ripoff? The
TUFTS SY R bracket mou nts qu ickly and easi ly in your car and
ma kes it po ssible t o snap your r ig out of i ts bracket when you park
and put it out of sight.

The connector system has a spec ial coa x ial cable connector
wh ich w ill provide you with a lossless connect ion r ight up to 100 0
MHz l No loss! In ad d it ion to the quick coax connector t here are
also four power and accessory connect ions which are made
automatically when t he rig is slid in t o its brac ke t .. . just what y ou

SAVE
YOUR



73 Magazine Staff

- - practical experiences

Using the

ad vantages are a completely
hum -f ree power source and a
rig that is always ready, even
if commercial power fails.
The o nly disadvan tage is the
need to observe the usual
requ irements for ventilation,
etc., when charging the bat­
tery . Ho me brew transformer
type power supplies can also
be buil t as long as they can
supply 8 Amperes contin­
uously and 16 Amperes peak
while holding the output vol­
tage between 12 and 14 volts.
A minimum of 25,000 m F
output filtering is necessary
to keep hum at an acceptable
level.

Moving towards portable
opera tion, several power
supply options exist. Atlas
does sell a compact $100
11 0/220 supply which weighs
about 15 pounds and will
supply full power input.
Some amateurs who have
been willing to operate por­
table at the opposite end of
the power scale have taken
out the speaker in the trans­
ceiver and installed a simple
12 V de supply in the space
that will power the rig to a
few Watts.

Also, the approach has
been used for Q RP portable,
using a hefty wall plug type
transfor mer and then placing
the power supply fil te r com­
ponents arou nd the spea ker
(leavi ng the speaker install ed)
for portable operat ion where
ac is availab le. However, for
reaso nable power out put and
t rue portability at an eco­
nomic price, some form of
rech argeable battery pack is
probably best. Nicad bat­
teries, if they can be found at
a suitable price from a surplus
outlet, are always a good bet.
4.5 Ampere/hour units (20
hour rate) will power the
transceiver, although a heftier
size up to 7.5 Ampere/hours
is preferred. The Eveready or
Gould rechargeable batteries
being sold to power portable
TV sets are a good eco­
nomical approach. Lastly,
one can use a gelled electro­
lyte type battery pack (such
as the Globe-Union GC·1200
type, available from Burstein­
Applebee at $60.00) which

mobile applica tion fro m bicy­
cle portab le on up. This
art icle presents a few o pera­
t ing notes and sim ple modi­
ficat ions for the transceivers
which have been developed
ou t of ex periences using
several of the units over the
past year.

For fixed station opera­
tion, the t ransceiver can be
powered from anything from
an automobile storage ba ttery
to one of the power supplies
sold by Atlas. The automo­
bile battery approach costs
about $30 for a suitable bat­
tery plus the cost of a com­
mercial or home brew
charger. A standard Sears
60-80 Ampere/hour (20 hour
rate) battery will easily keep
the rig going for 4 hours of
operation at full power. A
relay can automatically
switch in the charger. The

-

used by now in every con­
ceivable type of portable and

Atlas Transceiver

Fig. 1. A sue comparison between a 210 and a Globe-Union
battery pack which will power the unit at almost full power
for several hours of intermittent operation.

T he At las 180/210 series
of t ransceivers has been

'"



Fig. 2(0). This is the original Rt T circuit developed for A tlas.
No te the "Dial Set" capacitor is also replaced by a pot. With
Rt T on and RIT pot centered, zero beat calibrator signal with
the "Dial Se t " pot. With RIT o ff, rero beat signal with the 10k
trimoot (mounted intcrnafly).
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switches, etc ., can you fi t on
the front panel of the Atlas
rigs? For mobile operation, a
noise blanker is a useful
accessory, and Atlas opted to
provide a front panel co ntrol
for th is accessory item.
Ho wever, if the blanker is not
installed , the ava ilab le fron t
panel space can be used to
install an RIT circuit. The
RI T circui t developed for
At las is shown in Fig. 2(a). It
is completely electronic. The
MMV2105 varactor diode can
be substituted by one from
the Moto ro la MV series or
even some ordinary 1N4001
rectifier d iodes have worked .
The original part , if you want
it, is available for $1.50 from

well from the 12 volt line in
the t ransceiver via a 220 Oh m
dropping resistor. The kit, as
it comes, has a sensitivity
co ntrol, but not an adjustable
time dela y control. The latter
featu re is easi ly added by
placing a 250 k PC type
po ten tiometer across C5 (the
only 100 mF capaci tor used
in the kit). The relay that
comes with the kit is wired to
activate the PTI line. The
first two stages of audio
amplification used in the kit
circuit can even do double
du ty as a microphone pre ­
amplifier, if desired .

Re c e ive r Increm e n ta l
Tuning (RIT) is one of those
convenience features which
can be debated on a trans­
ceiver. Obviously it is not
needed for home stat io n
operat io n if a separate VFO
console is purchased . It can
be lived without for portable
or mobile work, but it is
handy to have. Atlas thought
about RIT and paid to have a
suitable circuit developed.
But , how many controls,

Fig. 2(b). This photo shows how the RIT potentiometer has
been placed between the function switch and the ALCjMIC
gain control. One of the trimpots for the RIT circuit is
mounted directly on the potentiometer.

J: '

Fig. 3. The NES55 does it again, this time as a simple CW
monitor for the Atlas transceivers with adjustable tone.

instance, the aircraft pilot
Pla n t r o n ic s type head­
sets, which essentiall y consist
of a small transducer
mounted over one ear wit h
aco ustic tube cou pling for a
pencil type microphone and a
flexible tube fitting in the ear
for a head phone, are no w
beco ming avai lable (see
Godbout ads in 73). These
units are not cheap ($60), but
they are excellent quality
units, provide very sharp
shaped speech response and,
of course, provide complete
" ha n ds-free" o pe ration.
These headsets will be cov­
ered in some detai l in a
future ar ticle , but they are
very easily adapted for use
with the Atlas transceivers.
Basically, the amplifier which
comes with the headset need
not be used, and the head­
phone element can be con­
ne c t e d direct ly and the
microphone cle men t used via
a 1k Ohm to 20k Ohm step­
up audio t ransformer.

VOX is always a handy
feature , especially for mobile
o perat ion . It can be added for
$7.00! The key is the use o f a
simple Radio Shack " Science
Fair" Voice Controlled Relay
Kit no. 28-13 1. This kit is
meant to be wired o n a rather
la r ge perfboard mou lded
chassis, but it can be wi red
compactly on regular PC
board and tucked in a corner
o f the transceiver. It was
meant to be powered from a
9 volt battery, but operated
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combines really compac t size
with good power capacity
and a life of about 300/500
charge/discharge cycles. Such
a battery pack is shown in
Fig. 1 for a size co mparison
with the t ransceiver. The
operating time that can be
obtained from any battery
setu p depends on the input
power level and the ratio of
transmit to receive time. A
Q RP enthusiast can operate
all night from a 4 .5 Ampere/
hour battery pack while, if
using full power, the t ime
would be about one hou r.
The microphone gain on the
transceiver controls the PEP
inpu t level, of course, on
SSB, but also the carrier level
on CWoSo, the decision is up
to the operator as to the
choice between operating
t ime and the power input
used .

Fig. 1 shows also an over­
size tuning knob being used.
The basic 15k Hz/revolut ion
tu ning rate seems to be con­
venient , but it is made even
easier to use by a larger knob.
A simple hole drilled partly
into the knob with a large
drill provides a simple " finger
hole" for quick spin-type
tuning across a band.

Im provements for SSB
o peration are hard to suggest
for th is rig. It has a fi ne
sound on SSB and one of the
sharpest filters used in an HF
transceiver. But , a few simple
items can improve operator
convenience greatly. For

-..
~
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This photo shows ho w a m iniature pot can be mounted on the
rear panel as a volume control for the CW monitor o f Fig. 3. It
also shows the method of connection for the transceiver to a
battery pack for portable operation.

Circuit Specialists, P.O. Box
3047, Scottsdale AZ 85257.
The 5k tuning control pro­
vides a plus/ minus tu ning
range of several kHz, al­
though it is not un iform on
each band. The tun ing
control is mounted on the
front panel between the
microphone gain and func­
tion switches. The photo of
Fig. 2(b) shows how the
potentiometer is mounted
behind the front pane l and
how one of the PC ty pe
adj ustment pots is mounted.
Since only de wiri ng is in­
volved outside the osci llator
enclosure, some liberty can
be taken in the placement of
the various components.
Inside the enclosure, the
varactor diode and 6.8 pF

coupling capacitor must be
securely fastened. A rninia­
tu re DPDT toggle swi tch can
be mounted any place panel
space is avail able to turn the
RIT on and off, on a 5k tuning
point can be added with a
switc h to control a DPDT
relay performing the same
function.

The Atlas rigs are orie nted
towards the phone man, but
they can make an excellent
CW rig. In fact , for a rig so
ex tremely well suited for
portable emergency opera­
tions, it is a pity that the
most fundamental mode of
emergency communication,
CW, wasn't a bit more em­
phasized . However, a few
features to make CW opera­
tion enjoyable are easily

added.
If one wants to go all the

way, a complete elect ronic
keyer can be built into the
rig, such as the miniature
Mini-MOS keyer described by
WA6EGY in the Aug. 76 73.
This keyer includes a monitor
which also nicely takes care
of the lack of the latter in the
Atlas rigs. If one wants to add
a monitor and use a hand
key, the circuit of Fig. 3 is
very su itable. The circuit is
actuall y rf powered, although
th is is not obvious since pin
8, via the 10k pot, is actually
connected to an rf rectified
voltage poin t of the swr
bridge built into the t rans­
ceiver for swr protection of
t he o utput stages. Both
volume and tone of the CW
monitor are adjustable. These
controls can be PC board
types, adjusted o nce and left
alon e, or they can be brought
out as back panel controls .

Finally, for enjoyable CW,
one does have to add more
selectivity. Abundant active
audio filters have been des­
cribed to suit the purpose and
so this point won 't be be­
labored. Fig. 4 shows one
very suitab le low cost active
a udio filt er which peaks
about 750 Hz. It can be
connected in the Atlas audio
chain by breaking the leads
before the af gain control or
used as a separate circuit only
when headphones are plugged
in. The re are enough contac t
possibilities on the head-

phone jack to arrange this.
Used th is way, the problem
of providing an in/ou t switch
for the peaking fi lte r is
avoided. As with almost any
act ive audi o filter , the key to
obtaining the best perfor­
mance from it is not to over­
load it. Driving it too hard
will considerably broaden its
sel ectivity peak and produce
a "mushy" out put.

Those usi ng Atlas rigs wi th
some of the earlier Atlas ac
power supplies have noted a
distu rbing dimming of the
panel lamps during modula­
tion. Atlas has produced a
power supply mod ification
which takes care of thi s
problem. Fig. 5 highlights the
modifi cations necessary to
improve the power supply
regulation so no dimmin g is
apparent. The diagram also
shows the complete power
supply d iagram, in case one
wishes to try to duplicate the
circuit . A neat const ruct ion
procedure is used in case of
the 1N3491 R diodes which
form the full wave rectifier
for the " high am p" (trans­
mitter) power supply line.
These diodes have the ir anode
as a screw stud so they can be
bolted directly to the chassis
of the power supply to form
a heat si nk for the diodes.
The simple 1N4005 diodes
handl e only the approximate
500 mA load of the t rans­
ceiver when in the receive
mode and requi re no special
care. •

,
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Fig. 4. A udio peaking filter for CW to be installed before the
AF gain control or in the headphone lead. No te the two stages
are the same. The Ie contains two unused amplifiers (dotted
lines) and these can be used also for a somewhat sharper filter.
The 1 mF coupling capacitors are needed only for in/out
coupling, not between the stages.

Fig. 5. Diagram of the Atlas ac po wer supply. The three
com ponents marked with an asterisk can be added to earlier
model power supplies to improve requtation and eliminate dial
lamp blinking dUring modulation. Hom e brewers can duplicate
the supply if a oood 24 volt center-tapped transformer can be
found that will deliver 8-10 Amperes continuously.
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$29.95 each
Wired and tested, complete with
K-l element

communication, 'pe-ciali,tt
P. O. BOX 153

BREA. CALIFORNIA 92621

(714) 998-30 21

K- l FIELD REPLACEABLE,
PLUG-IN. FREQUENCY
DETERMINING ELEMENTS

$3.00 each
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TRUNK LID MOUNT Goes on quick and easy ~\
Antennas I J,.", No holes and low in 3 /8" or 3 /4" with

MAGNETIC MOUNT~ sil houette tool ~ fewest parts. "L
stays put even at TLM-JM·l 50l or 144 MHz usej On ly JM· l50·K lor 144 MHz use I Only
100 mph! ' TLM-JM-220 lor 220 MHz use $38.50 JM·22O·K lor 220 MH z use $31 .50
MM.JM .150 lor 144 MHz use) On ly TLM -JM ·440 lor 440 MHz use comp let e JM ·44D-K lor 440 MH Zuse complete
MM.JM.22O lor 220 MHz use $38.50 And 1/4 wave antenna for trunk And 1/4 wave antenna for roof and
MM·JM·440 10r 440 MHz use complete and magnetic mount - $18.50 fender mounts 511 .50

AboWi' an tennas all complere WIth mounting hardwa re, COiJJC, connector plug, allen wrench and coamtere insrrucrions•

• lAlJi RADiO Inc, '7
8400 N. Pioneer Parkway. PeoniJ It 6 16 74. Phone 309-69 7-4840 ----------------'
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Amplifier in Ktual oper.tion.

Radio Co.. Inc.

2100 Enterprise Parkway
Twinsburg, Ohio 44087
12161425·3173



Quentin Samelson WB9LUI
1 J 5 Townsend
Urbana lL 6J801

- - next time, do it right!

PC Layout Tips

M any easv methods for
printed circuit board

fabrication have been pub­
lished before, but mo st of
them are lim ited in t hat only
sl mple boards ca n be pro­
duced with th em. In these
days of Ie kevers, IC fre­
quency counters, etc., this is
rather undesirable.

I recently ran up against
this problem when building
the K2BLA keyer (73 Maga­
zine, December, 1973). Not
possessing a dr ill press or t he
fancy photographic equip­
men t that seemed to be
necessar y for constr uc t ion of
a PC board accommodat ing
1<:S, I came up with another
method usi ng neither. It will

produce a PC board with a
mini mum of effort.

Assuming that no circuit
board plan or template is
available, one can be made in
the foll owin g manner: Lay a
sheet of paper on a fl at piece
o f s tyrofoam or similar
material. Now, using actual
components, stic k them into
t he styrofoam as they will
appear on the finished circuit
board an d draw connecti ng
lines and pads on the paper.
Because of the nature of the
styrofoam, com ponents can
be shifted and rearranged
unti l a pleasin g tem pla te is
obtai ned. Here a re a few
genera l hints that sbo utd he lp
whe n do ing this :

1. Remem ber that circuit
diagrams don't always show
Vcc and gro und connections
for ICs; these must be
incl uded on the board for thc
device to funct ion.

2 . Try to bring a ll ou tside
connec tio ns to one side of
thc board - this looks neater
and is easier to work with .

3. A list of interconnec­
tioos between I C~ often helps
to place these parts.

Once the c irc uit board
te mplate is fi nished, remem­
bc r that it was ma de for the
component side of th e board
and is t he reverse of the foil
side . To get t he foi l side
te mplate, first lay a sheet of
paper on a piece of face-up

carbon paper. Now lay the
completed circuit board tem­
plate on top of the sheet of
paper and trace over the tem­
plate with a pencil or blunt
inst rumen t. The reverse of
the tcmplate will be trans­
fe rred to th e sheet o f paper.

Now loca te t he points o n
thc board where ICs will be
located. Find a pattern that
co-responds to the case style
of one of the ICs. Remove it
from the page (or better yet,
make a copy of the page) and
tape it by the edges to the
place where the IC will be
positioned . Now take a n a wl
or a similar tool and position
it o n one of the sma ll black
dots on the pattern. Tap
gently o n the awt with a
hammer or just press down
on it until an indentation in
the foil is made. Repea t this
for each pad on the pattern
and then remove the pattern
and drill throu gh each inden­
ta t ion with a smal l dr ill bit. A
#60 bi t is good for this pu r­
pose.

When the above procedure
has been followed for each
IC, draw pads around each of
the holes - a resist-ink pen
will work well. Then draw the
rest of the circuit on the
board (or usc paint, tape, or
anot her suita ble resist). Let it
dry, and then etch the board.

When e tc hi ng. t ry to keep
the etchant warm or even
hot. Tbis will speed the pro­
cess a great deal and can be
accomplished with a double
bo iler arra ngement (with hot
water sur rounding the con­
tainer wher e the board is
e tc hed). Another way to
speed etching is to contin­
uously agitate the co ntainer.

Now get that keyer - or
whatever - on the air! -
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Don't
•compromise.

Combine convenience with per­
formance. Use Amphenol " BNC
connectors for fast connections
and disconnections and excellent
electrical characte ristics. Two-stud,
twist-lock mating useful for in-the­
shack, workshop or on-the-road
applications. Matched 5CkJhm
impedance. Very low reflect ion to
4 GHz; useful to 11 GHz.
Available for crimp or field-service­
able c lamp-style attachment tocoax.
Amphenol BNC connectors include
straight plugs and jacks, panel and
bulkhead jacks for all popular
cables. Adapters. standard recep­
tacles and lsotateo-from-panet
types complete the family.
Available at your Amphenol dealer.

Addres...~ _

N.m..·~ _

Featuring ham radio equipment of over
60 manufacturers, containsdescriptions,
pictures, specifications & prices • . •
no advertisementsl A must addition to
every ham library. (136 pages)

$2.95 Postpaid (U.S.)

KENGORE CORP - Dept. C
9 James Ave. Kendall Park, NJ 08824

CLUB DI SCOUNT 15% (MIN. 10 COPIE S)

........ ........... MAIL NOW .. , K11
Enclosed Is my n Check n tol O lor $2.95
Pleese send Iht 1977 Amsleur'"'Red lo Equipment
Directory.

FULLY GUARANTEED

MasterCharge - Bankamericard

Add ,tionallnlo rmal 'on on Req uest

Checks. Money Or<ktfl , Ban~Amerjca td
and Masle. Charlie Accepted

25% Oown Required wilh C.O.D. Orders

F.O.B. Culver cnv. (In cem .Add 6% Sales T8K, )

WA68RR

"""'YO

FIoot SpaCII:
37" Wide
30" O..p

A beautiful piece of furniture - your XYL will love iI!
S-F A MATEUR RAD IO SERVICES

43&4 KEYSTONE AVENUE 57 CULVER CITY, C.ALIF. 90230

Box 8 128 Boise, Idaho 8370 5 (208) 3 75 -430 5
09

Radio equipmenl
not inc luded

• • • at last -your shack organized!
-- $12995 S-F RADIO DESK

Deluxe· Ready to Assemble
DesIgned with angled rear shelf for your
viewing comfo rt and ease of operation.

FINISHES; Walnut or Teak Stain.
Also available in Unfinished Birch, $11 4.95.

digilron

Portable 500 MHz
Frequency Counter
F=featuring===

1 Hz to over 500 MHz. Commercial
accuracy - Comple tely portable
( less tha n 2 pound s ) ha s
recha rgea ble Nicad ba tteries ­
Small - 2"x4"x6" - Recharge oper­
a tes from 8 10 16 volts DC - lim iting
circuitry - Less than 50 mV sensi­
uvuy - Hi -accuracy international
10~lHz crysta l - Easy 10 check cali ­
bration - Counts down 10 VI0Hz

r----------------------,
: Bearcal ',:'1lJ Scanner $289.:
I The Bearcat 210 super synlheslzed receIve<" I

scans and searches 32·50. 146-174 8. II 416· 512 MHz Without expensrve er yStalS
Ord er no,,", on our 24 hour ton-tree c-eon II card order li ne 800·521·441 4 In M ichigan

I
and ou ts ide the US call 313-994-4441 Add I
S5 00 to, shlppmg In U S or $8 00 lor alf

I UPS to west coast Charge cares or money I
orders only ForeIgn ord ers Invl l ed For II addIt Ional ,,,rormat'Of'. w" l e : Commun,.
callons EtOCl ,on,cs P 0 80. 1002 Depl II 21 Ann A, W M ocn,gan 48106

IIi'COMMUNICATIONS ELECTRONICS _ I
I P.O. BOX 1002 DEPT. 2" 0 ~_.- Wiil I
L

ANN ARBOR , MICHIGAN 48106 • C5.

----------------------~

AMPHENOL ·~Z:::,· ·
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W. David Baird WA9PDS
Dolan Road
Catlin IL 618 J1

- - foi l the Hamburglar

Insurance

Radio Equipment

b een d et erm in ed . Th is
agree d-upon amount is stated
right in the pol icy. An d t he
deduct ible clause is usually
low or no n-existen t .

Before you run down to
your local insurance age nt,
vou should have so me facts
and figures to present to him.
First, wr ite do wn the ma ke,
model, and serial number of
each piece of gear t o be
insured. A brie f description
of eac h piece will be required.
And, of co urse, the fair re­
placement cost of each item
must be included. Cancelled
checks, bills of sale, or other
proof of purchase and/or
value will be hel pful too.
Finally, your agent may re­
quire photographs of the
equi pment to be insured.
Even if he doesn 't need
photos, it's a good idea for
you to snap photos of your
equipment and file them wit h
vour policy and the list of
seria l num be rs. These pictures
need not be any more than a
sharp Polaroid. Visual iden­
ti ty of the items is the key
here .

Th is ma y seem like a lot of
effort and t rouble just to get
insu rance. But I'll gua ran tee
you that the effort is wor th
it. You see, all this compila­
t ion o f info, pict ures , values
and all has been determined
ahead of ti me - be for e the
loss. And the agree d-upon
amounts are what you 'll be
paid.

With t he floater po licy,
you have protect ion wherever
you ma y haul t hat prized
gea r. It 's covered at t he ham
shac k. It 's covered while
inst alled in your vehicle. And
if you haul it to a ha mfest or
to a vaca tion spot, your gear
is prot ected.

And when you have t hat
loss, there is no hassle about
de predation, deductibles, or
any of t he usual proble ms
involved in handling this
claim under standard in­
surance policies. For the few
extra bucks you Poly in
premium for the floater, you
can save on headache and
nerve pills when the ham­
bu rglar or fire strikes your
QTH. •

two , five , or even ten years.
So, when arr iving at a settle­
ment figure - the chec k the
insu rer writes you - do ll ars
o f value will be taken off t he
actual repl acement cost of
that gear. Depreciation is
coupled with any deductibles
which almost always apply,
and the fina l sett lement may
be ver y disappo int ing as well
as cost ly for you.

The best way to save gr ief
is to insure your gear on an
Inland Marine Floa te r Pol icy.
Th is floa te r is usuall y
a ttached to t he ho mco wner 's,
rente r 's, or mobile home­
owner 's policy. The premium
is not prohibitive, eithe r.
Again , depending on your
state and your com pany , pre­
miums per $100 of value may
vary from as low as 25 cents
pcr $100 of value to $2 or
more.

The biggest advantages of
insuring your gear on a
floater are t hat the coverage
literally floats with t he eq uip­
ment and depreciation is
usually not a factor. As a
result, the amount you are
paid at loss time has already

state, but I've see n $10 per
year to $500 per yea r,
depend ing on the state and
the co mpa ny and th e equip­
ment insured .

Mo s t h om eown er's ,
renter's, and mobil e home­
owner' s policies include
covera ge for ham gear under
the personal property sectio n
o f the poli cy. T his cove rage is
in force when t he gea r is
loca ted at t he insu red's
pe rmanent hom e and can be
extended, on a li mited sca le,
to cover ot her loc at ions.

Bot h the coverage under
the au to pol icy and that
afforde d under the home­
owner's, renter's, and mobile
h o m e o wner 's policies arc
good.

B u t disappoin tment,
disgust, or anger may result
when you have a loss to a
hamburglar or fi re. Deprec ia­
tion is a factor which all

•

. ..
Insurance com panies use In
determi ning loss to personal
property, and t his includes
ham gear. In the eyes of an
insurer, you have possession
and use of that gear for one,

P rope r insurance on your
ham equipment ca n pre­

vent pain ful headaches when
you have a loss. Proceeds paid
out on t he loss of ham gear
often do not re prese nt act ual
re place ment cost of the
eq ui pment.

As a proocrt y and casual tv
agent for an insurance com­
pan y, I've learned a consi der­
able amount about "proper
coverage. "

Unti l recently , most m­
s u ra nce companies have
included losses of this type
under the comprehensive por­
tion of your auto policy . Due
to tremendous losses of C B
radios (mosuv by the ft )
reported nationwide, nearly
all companies are now ex­
cluding two-way communica­
tions equipment from this
coverage. This is now an
optional coverage which can
be purchased for an addi­
tional premium on your auto
policy. And this coverage
applies only to equipment
which is permanently in­
stalled in your vehicle. The
rates will vary from state to
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PRICE

$72.95
$82.95
$77.95
$94.95

$129.95
$139.95

NOM
CURRENT
13.8 VOC

4
4
5
6

t t

"

" •~E.lER

f'O'tlE R ,. UNEAR
..,

".. "" '"
WESTlOm

2M 15 XeOl Sllfl marcn lal.

MODEL
NO.

INPlIT NOM
POWER OUTPlIT
(watts) (watta)

2M 3X30 1-4 30
2M 3X3OL" 1-4 30
2M 10X40 2·12 40
2M 15XSOL' 5--15 50
2M 15XSO 5--15 80
2M lSXSOL' 5--15 80

NOTES: 'Linear; AM. CW, FM. SSB, RnY
size: 4 118 X 5 112 X 2 5/8

l ec:tY>cef~,sand dlI!.~ 10~ *IIhWl notICe

Dealership inquiries are invited :
available through your local dealer or write :

• An add-on unit, no internal con nections or adjustments required
to associated equipment . Standard Amplifier Models operate FM.
Linear Models operate all modes: SSB, FM, AM , RTTY , CW,
etc. • " Microstrip" design provides high stability and optimum per­
formance over wide bandwidth • Factory adjusted. no tuning
required . • Mobile mounting bracket included • RF sensing
T/R switching , adjustable dropout delay . Remote keying
capability • Thermally coupled biasing • Reverse Voltage pro­
tected and fused • Conservatively rated with oversized heat
sink • Red LED indicators for monitoring DC and RF • VSWR
protected • Ninety day material and workmanship warranty

the new 2 meter VHF
amplifier from Westcom.

1320 Grand Avenue, San Marcos, California 92069. (714) 744-0700

WESTCOM ENGINEERING
J2

2400 Crystal Drive
Flo Myers. Florida 3390 1
.11 Phones (813) 936-23971m

I I

CRYSTALS

with
JAN QUARTZ CRYSTALS

for
• CB Synthesized • C B Standard

• General Communicat ions
• Industry. 'two -Meter
• Monitor • Scanners

• Marine VHF . Am ateur Bands

Dependable USA Mfg. for
• Frequency Oon trot
• Frequency Stabili ty
• High Perform ance

FOR VHF RECE IVERS
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- - organize those articles !

J. Tom Badgett K4MDK
1917 Washington Sf.
Bluefield WV 24701

Information Management System

•

E lect ronic hobby ists have
more information avail­

able to them today than ever
before: re ference books, cata­
logu es, manufacturers ' data
shee ts, magazine articles. And
the range of information is
wide : stereo , ham rad io, com­
p uter, CB, SWL, radio
control. Even if you're into
only one of these elect ronic
hobby fields (and how many
of us have only one Inter­
est?). keeping up with the
information you need to stay
current can be diffi cu lt.
Unless you have a photo­
grap hic memo ry you can't
keep all this information in
your head, so how do you get
the most out of what you
read, and how do you fi nd
this information later whe n
you need it? I've deve loped a
technique which may not be
foolproof, bu t for me it is far
ahead of what's in seco nd
place.

Ho w o ften have you
remcmbered a magazmc
article or advertisement ,
wishing you could recall some
per tinent data fro m it ? You
can reme mber the magazine,
perhaps even which side of
the page it 's on, but re­
peatedly lea fi ng through its
pages doesn't turn up the
information. The first part of
my retri e val t e chn ique
handl es thi s problem nicely.

Whe never you pick up a
magazine or catalogue, be
sure you have wit h you a
"Highlighter " or "Vu-Thru"
pen. These wi de-tip ped felt
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markers use a clear ink and
allow you to augment a sen­
tence or word wi th a colored
st ripe. I like yellow, but they
come in a variety of colors,
inclu ding blue and pink. They
usually cost less than four
bits.

Most of the technical pub­
lications I read get several
readings, each with increasing
attent ion to detail. The first
time I'm loo king for art icles I
want to read closely later ,
adve rtise me n ts for new
products, prices, formulas, or
any thing unusual o r inter­
est ing. These items get a
liberal swipe with t he high­
lighter pen. This ink rarely
blee ds t hrough magazine
pages and in no way hurts the
futu re readabili ty of the ads
or articles. Highlighting just
makes important information
easier to ret rieve - it'll leap
off the page at you.

You'll also need a fine­
tipped ball-point or felt­
tipped pe n to take no tes in
the margins. Have an idea on
how to use an advert ised
product or ho w to customize
a construct ion art icle for
yourself? Jot down enough
information so you'll know
what you mean t when you
see the note again. Wayne
Green tal ks about how 73
readers can mak e money with
their ideas by telling others,
so when you t hin k of a way
to make a construction
project better, write do wn a
few ideas in the magazine

margin. You can develo p the
idea more fully later wi th no
dan ger of losing your train of
thought. Good ideas some­
t imes nash and are gone,
never to be retrieved.

By the second ti me you
read the publication, you
have a new use fo r the fou n­
tain pen. Always check o ut
the " Error" or "Feedback"
or "Correcti ons" sections of
the magazine and go back ­
right then - to write in the
correction in the previo us
issue. It is important to do
this even with articles you
haven't read or don't see any
immediate need for. The
surest way to need t he infor­
mation you have available is
to let it slip through yo ur
fingers. Remember that od d­
ball capacitor you 'd saved for
ten years hoping to find a use
for? When did you need it,
finally? Why, as soon as you
dec ided it was cluttering up
your junk box and threw it
away. Usually a need fo r the
d isc a rd e d item develops
wi t hin 48 hours of its
departure. Technical informa­
tion is the same way. Keep
everything as up-to-date as
possible and you inc rease the
reference value of each of
your publications.

I know it is very popular
these days to downgrade the
value of advertising, to be
dist ru stful of advertisers.
Wh a t a narrow view.
Especially in the technical
fields, you usually fi nd out as
muc h or more about a manu-

Iacturer's product from his ad
as you cou ld fro m talking
face-to-face with a sales
person. You learn when new
pro d ue t s arc int roduced,
"bigge r and better" than the
old model; you learn how
products fro m different man­
ufacturers stack up with each
othe r (assum ing the adver­
tising is honest - and most of
it is); you discover a great
deal about product utilizati on
- how to put a given product
to work filling your part icular
needs. And there are ways to
gather even more information
fro m the manufacturer , and
ways to put the information
you ha ve to better use.

Again the o ld yellow pen
comes in handy. Highlight
pertinent info rmation such as
price, specifica t ions which
make a given product un ique
or uniquely applicable to
your needs or addresses of
local suppliers. Usc your
fou ntai n pen for notes in the
ads , too. Suppose you're
looking for a new 4K
memory board for your
hobby computer. Everybody
is offering a 4K memory
board, so to help you com­
pare specs write yourself
notes alongside the ads, some­
thing like : "See page 116. 4 K
for $10 less."

The manufacturers t hem­
selves want to hel p us learn as
much about their products as
possible, yet many of us
rarely make full use of the
infor mation services available.
Most technical magazines, for
example, have a reader service
card bound into the back of
the publicat ion - you know,
the card with all the numbers
on it? Though I don't have
firm figures, I imagine this
service costs both the pu t>.
lisher and the advertiser a
great deal of money. But it
costs even more if we don 't
usc it. As you peruse a maga­
zine and see an interesting
produc t adve rt ised, flip to the
bac k and circle the appro­
priate number. Don 't send in
the card unt il you're sure
you 've circled all the numbers
you want, because most
pu bfivhcrs won't process
more than one card fro m



each reader. Even if they did,
that would increase the cost
of getting the information to
you. We can help in a small
way to keep down product
cost by tryin g not to tax the
resources of the advert isers.
Don 't send in for informat ion
you don't reall y need , and do
use your h ighl ight pe n to
indicate which advertisers
you've asked for data so you
won't mistakenly req uest the
same informat ion twice. This
could happen if he promoted
a different product in next
mo nt h's issue or had a
different ad in another pub­
lication. Usually if you circle
a number from an ad for a 4K
memor y board, for exa mp le,
the adver tiser will send you
h is general catalogue or what­
ever he has available, in ad di­
t ion to t he informat ion you
specifically requested. There 's
no need to send in multiple
requests to the same com­
pany.

You'll find, too, that most
manu fa ctu r ers are quite
helpful in answe ring specific
queries. Write a to- the-poi nt
letter explaining where you
learned about the product ­
why you need more informa­
tion. The n list your questions
one at a time and leave
adequa te space for the com­
pan y repl y. You get quick
service this way, you have a
record of your quest ions and
the company's reply, and
you 've saved someone the
trouble of writing a personal
letter. While not as formal,
t h is t echn ique ultimately
provides yo u and o the rs
better service by saving the
advertiser or manufacturer
time, and since time is money
. .. well, you get the idea.
You may find that enclosing
an SASE with your letter will
speed up the re ply from some
com panies.

Now you 've got all this
information carefully marked
and annotated, and you r mail
box is filling up day by day.
What are you going to do
with this flood of st uff? An
inexpensive fil ing cabinet and
a stack of manila folders are
what you need. If you don't
already have an office of sor ts

set up in your ham shack or
computer room, you ought to
start ore. Pick up a cheap
cardboard, two drawer fil ing
cabinet from Scars or your
local discount store. I paid
$5.95 for mine a fe w years
ago. They are light weight but
strong. and will last for yea rs
(Sears' latest catalogue lists a
two drawer steel cabinet for
$19.95, if you want more
pe rma ne nce). On e two
drawer ca binet probabl y wi ll
last the average hobbyist a
long time if he 's just using it
to store technical info rma­
t ion.

Use whatever system is
helpful to you, but arrange
the infor mation according to
subject so you can find it
later. I have folders label ed
variously: " Cl ock c ircuits,"
"Co m pute rs, ge ne ra l, "
" Me mory boards," "Specialty
catalogues," " IC data sheets,"
" A n t e n n as " "Receivers", ,
"Transmitters," " Hi-Fl.
stereo, general ," etc. Now
when yo u get somebodv's
poo p shee t, give it the high­
li ghter an d fountain pen
t reatment (pe rhaps cross­
referencing the data to the
original ad or article that
prompted your interest).
Then stic k it away in the
appropriate folder. I usually
keep a sheet of notebook
paper in the folder, with
subjects on it that I refe rence
most frequently. If I learn a
useful tidbit of information
(a formula, a source for
equipment , a building tech­
nique). I jot it down on my
sheet. I don't have to remem­
ber where I saw it when I
need it again; I just go to the
appropriate folder and look
at the latest entries on my
hand-written data sheet.

Treat you r catalogues the
same way. Arrange them on a
bo okshelf acco r d ing to
subject, highlight po rti ons
you find most interes ting, cut
ou t and save product infor­
mation from catalogues
you're discarding. Many com­
panies publish IC data shee ts,
circuit diagrams and the like
with their catalogues. Th is
information can be invaluable
when filed so you can retrieve

•
it - an d it 's free. To o, mark
the date you receive d each
catalogue ncar the address
label. This helps you decide
which catalogues are out-of­
date as new ones arr ive.

Use a copyin g machine.
Man y people have access to a
copier at wor k, or you can
find one at the local post
office, library or other
business establ ishment. My
bank offers a copy ing service,
givi ng very good qua lity fo r a
modest price. Expec t to pay
about a nickel a page for
info-only quali ty, and about a
dime a page if you really
want that circuit to be as
good as the original. If you
make a 'grea t many personal
copies on your busi ness
machine, it is o nly fair to
make arra ngeme nts to pay for
them - probably at a red uced
ra te . O th e r w ise , you're
stealing from yourself and
others who work wi th you,
raising business overhead for
personal gain.

By using copies of articles
and ads you can file t his
info rmation away with your
mail-outs while keeping the
magazine or catalogue intact.
There are, however, some
publicatio ns which you might
not keep fo rever. I take so
man y magazines that I can't
possibl y keep a ll o f them on
f ile. So , regularly I go
t hrough the m and tear out
ads and articles I want for
reference and throw the rest
of the magazine away. This
cuts down on the storage
problem, while givi ng you
good access to needed infor­
mat ion . I usuall y wait until
the year is out , however,
befo re making the decision to
rip and file.

Many publications regu­
la rl y p ro v id e instructive
articles in a series (" How Do
You Use ICs?", in 73, for
exam ple). If the su bject is
interest ing and the articles are
well done, why no t make up
the series into a booklet when
it is completed? You can
either rip out the originals or
make copies. Staple the pages
together with a st iff card­
board cover, use a commer­
cial binde r you can pick up in

the school supply section of
your grocery store or
discount outlet, or simply put
the series in a mani la folder
and label it. You'd be sur­
prised how useful it can be to
have the whole ser ies together
so that you can reference it
like a book whe n you need
the information. A note on
copying: If you think you
might want to copy some­
thing, don't highlight it first.
Th e hi gh li ghted port ion
somet imes copies dark and is
hard to read. So cop y the
material first and highlight it
as you re-read. Of course, you
can make your margin notes
before copying if you don't
use a red pen. Most copiers
don't do a very good job of
copyi ng red ink.

Anothcr exce llent infor­
mat ion retrieval aid is the
yea r-end listing of articles
provided by many magazines
like 73. Usually published in
the last issue of the year,
these listi ngs are well cross.'
referenced and are a great
help in finding just what you
need for tha t next pro ject.
Again, I find a copy machine
helpful. Copy the list, then
cut it up according to subject
and file the listings with the
appropriate mate rial in your
filing cabinet. You may not
have cop ied the full art icle
the first time arou nd, but
having t h e cross- indexed
reference o n file can be
almost as good. Alternately,
you can hand copy the most
interesting references on your
notebook paper sheet in eac h
fil e. If yo u know en ough
abou t your individual needs,
you can t ra nsfer in a reason­
able time all you're likely to
want.

One more thing. Keep a
card file, 3" x 5" or 4 " x 5",
depend ing on you r needs.
Have you ever spent a long
t ime researching a subject ,
fina lly found just the right
sou rce, wrote off for the
information, and then lost
the address? When your
query is lost in the mail or in
the paper shuffle at its destin­
at ion, you might have to start
a ll over again with your
o rigi nal research. So keep a

157



file card copy of what you
lea rne d t he first time a nd
t he re won't be a second time.

Long distance tele phoning
is easy and relat ively inexpe n­
sive these davs, and some of
us tend t o usc . it to get
techni cal aid with a specific
product. When you have
t alked directly wit h someo ne
at a given c o mpa ny, be su re
t o find o ut t he name of t he
ind ividua l who helped and
ma ke a note of t he type of
information provided, the
department in which t he

person work s, t he te lepho ne
number and t he de par tme nt
exte nsio n. F ile away this
info rm ati on o n two cards:
one with t he compa ny name
and anot her under the su bject
involved (memory boards , to
conti nue o ur example).

Sound like a lot o f work?
For someone who isn't used
t o gett ing t h ings organized it
might , but o nc e the ground
wor k is laid it 's easy. Once
you get the system opera­
t ional i.e., when you've
pu rchased a fili ng ca bine t and

ma nil a fo lders, when you
have the ye llow (or blue or
p ink) ma r ker in ha nd - then
the system mostly takes care
o f itsel f. You'll likely start
out simply, wit h large subject
desi gna tions in yo ur files. Bu t
as you get more in fo rmation
you 'll do awa y with such
gene ral labels as "Co mpute rs "
in favo r o f folders ma rked :
"Co mputers, mainframes,"
"Co mp utcr s , m emo r y ,"
"Comp u ter s , in t e r f acc, "
"Compu t ers, po wer sup­
plies," and so fort h.

Yo u 'll soon wonder ho w
yo u built even a simple code
practice osc illato r wit hout
fir s t resea rching avai lable
ci rcu its from your file cabi net
memory. But if you're an
add ict e d saver and organizer
like me, you'l l ha ve t o learn,
t oo, how periodically to so rt
through your bu lging fil es
a nd tearfully t oss o u t a few
sheets you haven't used in a
long time - an d won 't need,
until you see the trash man
d riving wit h the m do wn the
street. -
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irIstrIIc1lons WMlI Of bladi pIexJQlass
cnl' $5,"

Cosmac 'ELF' Kit l'ItA CMOS EI·
pa'IdIllIit~. Jlew PCkn
.......PAOM I ? 11' , lIo lW1l
""'II feQIIred AI Of! llo¥d indudong
PO-er IUIlllIY CornplelI 01 flirtIWIlII
assem~~ lnliI'IUII $101.OG
llo¥d~ $l U 5. SpeaaI~ $l 5.0G

Function Module Card Kit
CormIU""Ir~ cotIIl1e< IIltO 31't
dqt 0..... . tlogIlII lIlelmometel. PUI$e
&__" ....... from IOItzIo 100 kHzComlIIolio _ _ ~ S25._

VolVohm Probe
Ban optf ACIllC 10 , 25 v.2 pol 'iOII
In(I 2roeo 'iOII plus CllftlJnIlflY su.nless
siN!, pod<e!we romp. assem 134.15

TERMS: S5.00 min. order U.S. Funds. Call1 residents add &% Ill . FREE Send lor WOUI cOllW 01° 11917
BankAmerlCird .nd Master Cllarae .ccepted • U
SlIlpplng ch.rles will be added. OUEST CATALOG. Include 13~ stamp.

1977 IC Updale Master
Manual CompIne . 'legIi1«l C1rQ1111
dUI seIecl:Of rrorn II lIIINIIactu~

1.DI~ mast. ,........ lIUidIlO
iIIeIIIet lC"s inc*ollinQ lIIIClOOl J : Ill ors
IncI~ c.QIItI 11.000 cross
,e1....us lor _ $OUtCillQ 01 J\Ifll to
gII~. s,.Nl1IfIPIII: $2• .• • w>IIl
IIlJlI updile SIIMOI IMo 1911. Don'we
PO$lIOe 5200.~ $6 00

Variable Pewer Supply Kit
1).-12 VDC @V,A. 1m lhao , ,% hne. lOId
rlQulatlon . Remole _ CiQibi'ly. Co!>­
$lanl . oIIaoelci'cllit ~mft can be modified
lor Oll'lf:r V~ ranll" COmplele ."tt> boaIn:I
and lranslormon S24 ,OG

Nol a Cheap Clock Kit $17.45
IncluOllS t'l'erytIOrIQ 8JlOIpt CISe 2·PC
boIrGS. 6-.50' tED o.~1rJ 1 !l311 do<;t;
dIop, nnstoomeo. II c:ompolliln a""
"~.S- dIdl lJl " ."
' is,!m· sn.75

Digital Temperature Meier Kit
IMoor ancl DuBIOOf """ OIllaUCiIy
, . _ b~ ancllorth.. Baulltul . 50'
tED rNdouU JioItI"II h_e ft ..a,lIble
NHllI ncI a"chllOl'IIl Nrta tor complete ,
II<~ ~. Will _re 100' to
+200'f . air or I'Qu'd VfIrY accurate
Complete instrUC1l001 $39,95

Digital Thermometer $65.00
Gere... purpose 0' mellQl 32"-23O'f,
DlsposMJle probe rove' • ,2 accu'acy_
COmpletely assernblecl .. comPict cue
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- - visual space indicator

CW Keycoder

Improvements

into operation an d a high is
the n present on the o utput of
the timer. Th is high turns thc
in v er te r tr an s ist or o n
(saturated) and , in turn, the
collector voltage drops to
zero. This low is applied to
the ga te of the SCR, which
disables the keyboard. With
the space adjust pot adjusted
properly, the keyboard will
not func tion u nt il the timer
has reset. Even when the hilt'
is re turned to the input of the
ti mer, afte r characteriza tion,
the timer has to reset before a
low is presented to the base
of t he t ransistor. When this
occurs, the collector voltage
will go up to the power
supply voltage and ready the
gate of the SCR. An LED was
installed in the coll ector
circ uit so a visual ind ication
would be given as to whe n
the keyboard was ready.
When the LED is turne d o n,
it means t hat the keyboard is
read y for characteriza t ion.

As you can see, this
enables o ne to be able to
control the spacing o f his
characters visually. A call­
brated dial can be placed
aro und the space contro l to
indicate the wpm.

Another change that I
made to the Keycoder which
I feci was worth the t ime was
to inst all a phono jack o n the
panel fo r ex terna l key ing
with a telegra ph key. This
jack must be insulated fro m
the chassis if the chassis is
co mmo n t o t he power
supply. With a 1k resistor
connected bet ween plus 5
volts and the center p in of
the jack, and the o uter pin
con nected to pin 4 of IC2
(555), this will permit keying
of the sidctone ge nerator and
also the relay. With th is, we
are able to use this keyboard
wi th versatility, especially
when we have Novices learn­
ing to send CW. It 's a beau ti­
ful inst ructor's aid.

I wish to t hank WA9VGS
for the very fine article and
73 for publishing it. I would
like to also thank Hob by
Indust ry in Council Bluffs,
Iowa, fo r the ir fast parts
procurement of the Amidon
cores used in this project ce

case fun cti ons . These glass
enc losed reed switches had a
d ifferent propagation time
element. My only solution to

this problem was to exchange
these switc hes with extra
keys that I wouldn 't be using,
s uc h as " I NSE R T
FORMAT" "DELETE FOR-,
MAT," "SEN D BLOCK, " etc.
There 'Were enough to com­
ple te t he a lphabet and
numerals. Th e moral of th is is
to be sure of the type of
keyboard that you may pur­
chase, and know what type of
switches are used.

I instal led the second mod­
ification after I used the Key­
coder for a while. With the
speed control, you are able to
control the speed of charac­
terization, but not of the
spac ing between the char­
act ers. Since I use t he
Keycoder fo r teachin g CW in
our amateur classes at o ur
club, it was desirable to be
able to send CW at precise
words per minute. To meet
this req u ire ment, I installed
an NE555 t imer betwee n t he
600 Ohm resis tor (R7) and
the gate of t he SCR. In Fig.
1, you will find that when a
low is prese nt on the output
of the gate IC3 pin 6 , dur ing
characterizat ion, this causes a
lo w o n the input of the timer
pin 2. This starts the timer

drastic. See Fig. 1.
Another probl em that I

encountered was the ty pe of
key board that I pu rchased at
a flea marke t. Th is keyboard
was built for Nat ional Cash
Register by Sanders Asso­
ciates, Inc. My experience
was that only some o f the
characters would activate the
SCR. Th is had me going for
quite some t ime as all the
s w itc hes c hec ke d o ut
ohmlcallv perfect. Keys that
wouldn 't function were like
the '1M " and " N" but "A", ,
" 8", "0" would wor k. In
te arin g down tho se that
wouldn 't work, I found abso­
lutely no difference elec t ri­
cally or mechan ically. After a
few tests , I fo und that in­
creasing the cathode current
of the SCR helped, b ut ot her
problems arose. Thi s was not
the sol ution. I finally reali zed
that the par t icular keys which
did n't work also had u pper

.,
".

T h e CW Keycoder 1
authored by WA9VGS

in the Jul y, 1976 issue of 73
was excellent. However. there
are a couple of mo difications
that I mysel f incor porate d,
and made the project very
pleasing. Re ferences will be
made several times to the
above article.

When I went parts search­
ing, I found that the SC R
described as a 2N889 or
equ ivalent was hard to find.
In fact, in loo king th rough
some old catalogs (Deeco,
Cedar Rapids IA), they indi­
cated a price of $38.00 eac h.
That, of course, was back in
1968. Re cent prices of
around $16.00 proved to me
that there mus t be another
SC R t hat would work
wit hout putt ing a de nt in my
b ill fo ld.

Sylvania's ECG 5404 did
the trick. There are chan ges
in the circuit, b ut nothing

Fig. 1.
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- - a lot of HT for the price

S. M. Allen K4JEM
308 Vic tori<l Aven ue
For t Wallon Beach F L 32548

Heath HW- 2021 Review

Circuit Descript ion

Referring to the block
diagram, you can see that the
receiver is a rather conven­
tional single conversion re­
ceiver. Diode switching is
used in the antenna circuit
(look Ma , no relays or multi­
pole PTI switches). The rf
amp consists of two 40673
dual gate MO FETs in com­
mon source configu rations. A
third 40673 is used as a
m ix e r . T wo monolithic
crystal filt ers are used at the
10.7 MHz i·f to give a 4 pole
filter response. A single bi­
polar transistor and an RCA
CA3089 IC is used as the
entire i·f chain and detector.
A rather novel circuit inno­
vation is the use of a 10.7
MHz crystal to raise the Q of
the quadrature detec tor. The
audio amp is a Motorola
MC1454 rc.

year of manufacture and the
last two digits , the week of
that year . The HW-2021 I
have now is series number
01607 which means it is
the first revision, manufac­
tured in the seven th week of
1976.

Well , back at the work­
bench, Heath offered to send
me all the changes in parts
and instruct ions to make my
kit up-to-date, but I was a
little " gun-shy" and asked for
a whole new kit, which they
promptly shi pped upon re­
turn of my partiall y bu ilt kit .
The new kit had several cir­
cuit an d part changes, a
whole new instruction book,
and three pages of changes to
the new instruction book.
The early kits had problems
with the battery saver circuit .
the diode antenna switching,
and a lack of drive in the
transm itter . There were also
problems in the instruction
manual. Howe ver , t he 01
series kit corrected all these
problems and my kit was
assembled and aligned by the
book with no problems.
There were a few shortages in
the parts list. but these were
prompt ly supplied by Heath.

get a little shorter each year
invest in one of those circular
fluorescent lamps with a
magnifying glass in the mid­
dle .

I had the charger, battery
board, and fo ur of the six
sec tions done when it came
to my attention that all was
not as it sho uld have been . A
Iittle investigation and a
phone call to Heath showed
me my problem. I had an
ea rl y model with a 00 series
number. A little word on the
Heath series numbers. These
are NOT serial nu mbers, but
ident ify when the ki t was
man ufactu red. The series
num ber is a five d igit number,
the fi rst two digits of which
indicate the revision number.
Hence, a series number start­
ing with 00 is an original
issue. The third digit is the

t rue. It is very easy to make a
mistake and constant check­
ing of component instal­
lation is a necessity. Second,
they make a little remark
about taking "a short break
afte r completing each half or
full section" of the board.
The board is a dou ble-clad
glass board with plated­
through holes. The side of the
board where the soldering is
done is coated with some
goop which is supposed to,
and does, keep solder from
flowing where it doesn' t
belong.

The board is marked into
six sec tions. Almost a ll of the
circuitry is on th is onc board.
I fo und that one sec t ion a
night was all I could handle
without having a fatigue
problem. I would recommend
that those of us whose arms

Photol by J im Gerr itz WA4 FMA .
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W hen the Heath 2
meter FM HT ap­

peared on the scene, I was in
the market fo r an HT. Many
things about the Heath inter­
ested me , not the least of
which was the price. One
hundr ed seve nty doll ars
($ 170) for a 5 channel
recei ve, 10 channel t ransmit,
1 Watt HT with " rubber
d uckie," nicad pac k and
charger see med li ke quite a
deal - so I ordered one.

My kit arrived and I was
really impressed (and a little
intimidated ) by the piece of
Swiss cheese referred to as a
circuit board . After checking
the parts, I started on con- •
structlon. Two things became
immediately obvious : First,
Hea th 's warning about this
kit being " for the experi­
enced kit builder" is very

Fig. 1. HW-2021 block d iagram.
The osc illator chain con­

sists of a 15 MHz crysta l
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Heath HW-2021 2 meter hondie-talkie with HWA-2021-3
outopatch encoder installed, Small slide switch above prT bar
on left side is the simplex/-600 kHz offset switch.

oscillator followed by two
triplers and a buffe r. There
are five d iode selected crystal
posit ions, each with its own
nett ing capacitor. The output
of the chain is 10.7 MHz
below the receive frequency.
The squelch and battery saver
circuit is one of the unique
featu res of th is HT. As long
as the receiver is squelched,
there is an oscillator that runs
at about 3 Hz. The output of
this oscillator tu rns on the
enti re receiver for abo ut 20
ms three t imes a second ex­
cept for the crystal oscill ator,
which runs continuously. So
for 313 ms out of every 333
ms, the load on the nicad
pack is just the crysta l oscil­
lator plus a small load in the
battery saver circuit itself.
The audio amp is not con­
trolled by the battery saver
but by the squelch, and when
squelched, the load is small.
All th is adds up to a minimal
load o n the nicad pack when
no signal is being received.

When a si gnal is received
(during one of those 20 ms
receiver on periods), the
squelc h is opened, the 3 Hz
oscillator disabled, and the
battery saver turns on the
en tire receiver as long as the
squelch is o pen. The audio
amp is also enabled. The
signal goes away and the bat­
tery saver resumes opera tion.
All in all, a rather cute cir­
cuit. (Hmmm - a squelch
operated 3 Hz clock oscillator
and diode switched crys tals.
Sounds like half a scanned)
There is an LED o n the front
panel that fl ashes when the
battery saver is in opera tion
and is on solid when the
squelch is o pen. The squelch
itself is a signal am plitude
operated circuit rather than
the more conventional noise
operated squelch.

The transmitter is less
conventio nal. The same
crystal and osci llator chain is
used as is used by the re­
ceiver. There is an offset
oscillator with 10.7 MHz and
10. 1 MHz crystals supplied
with the ki t. The o utput of
the main oscillato r chain and
the offset osci llator are mixed
in another 40673 dual gate

M05FET to give the transmit
freq uency. The mixer is fol­
lowed by five bipolar transis­
tors to bring the o utput
power up to the proper level.
Note that one crys tal will give
o ne receive and two transmit
channels and , once one of the
transm it channels is trimmed
on frequency, the receiver
and the other transmit fre­
quency are o n frequency
within 250 Hz. Purists co ul d
probably trim the offset
crystals, but I reall y don 't
th ink it is necessary . With my
unit there is about a 130 Hz
error on one transm it fre ­
quency if the other is set on
exactly . As an example, the
crystal supplied with the kit
is 15.1377 MHz, which gives
136.24 MHz (when mu lt i­
plied by 9) , the proper inj ec­
tion frequency fo r a receiver
with a 10 .7 MHz i-f, for
146.94 MH.z. Mixing the
136.24 MHz with 10 .7 gives
146.94 MHz, and with 10 .1
MHz gives 146 .34 MH z. So
you get simplex and the -600
kHz offset for 146.94 MHz
with just one crystal. Modula·
non is accomp lished by a
varactor diode across the 15
MHz crystal, dri ven by a mike
amp, limiter, and filter con­
sis ting of a JFET and a 741
op am p. The HT has a
separa te microphone for the
t ran smitter, reducing the
switching requirements and
giving better fi delity than if
the speaker had been used as
a mike.

The nicad pack consists of
10 AA size, 1.2 volt , 450
mAh cells in series wi th a
simple but effect ive charger.
The only charger circui try
ex ternal to the HT is the
transformer.

PIT is accomplished by
th e simple expedient of
switc hing t he nicad pack
fro m the receiver circu it to
the transmitter circuit. This is
done wi th an SPOT micro­
switc h under a large alumi­
num bar on the left si de of
the unit. The rubber duc kie is
mou nted on the top right of
the HT in a threaded 5/1 6
bushi ng. On the right side of
the unit at t he top is a stan­
dard miniat ure dosed ci rc uit

•

phone jack tha t is used for
exte rnal antenna con nect io n.
Chan nel selec tor , squelch,
and volume/power controls
are on top. The simplex/off­
set switch is on the left side
of the uni t above the PIT
bar. The speaker is centered
in the grill on the fron t and
the mike is unde r the top
left-hand corner of the grill.
The case itself is high quality
plastic, sprayed on the inside
wi th a conduc tive coating.
The board is moun ted to the
case back and the case halves
fa s t e ne d t oget her using
threaded inserts and machine

screws. No self-tapping screws
are used.

Alignment
Alignment is simple and

straightforward. An rf detec­
to r and a 51 Ohm dum my
load are suppli ed with the kit.
The only test equipment
needed is a VOM. The only
time exotic equ ipment should
be used is when netting the
crystals, which should be
done with a frequency cou n­
ter, altho ugh it can be done
on the air with a fr iend.
Note : The friend can also talk
to you on a repeater if direct
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Inside the HW-2021 . Frequency controlling crystals are on the
lef t side about 2/3 of the way down. (1 46.52 crystal is in
position 5. Positions 2, 3 and 4 are vacan t.) Netting capacitors
are just visible under the ribbon cable to the left of the
crystals. The offset oscillator crystals are located between the
channel switch and the squelch pot. The two crystal-looking
things on the right side about 1/3 of the way from the top are
the monolithic crystal filters. Note the 2-56 screw in the
rubber duckie bushing at the top right - very difficult to get a
screwdriver on to connect the rf cable. Transistor with heat
sink is rf output.

Inside the fron t cover of the HW·2021. Small jack at upper left
is th e ex ternal antenna connection. Three wire ribbon cable
coming through the bottom is from the H WA-2021-3 auto­
patch encoder.

Is used with the HT. No
problems were encountered
in alignment.

Perfor mance

The published specs on the
HW-2021 are not earth-shat­
ter tng: one Walt output and
receiver sensttlvttv of 0.5 uV
SINAD or 0 .75 uV for 20 d B
quie t ing. This is across a ±1
MH z ran ge from the align­
ment frequency. My unit has
only been used between
146 .16 MHz and 146.94
MHz. but I found the per­
formance quite a bit better.

My outpu t power was 111;.
watt s ac ross the measured
range an d the sensi tivity
measu red on a Singer FM 10
CS me ter was 0.25 uV for 20
d B of quieting. The squelch
operated well below 0.2 uV.
The receiver is quite immune
to intermod and adjacent
channel rejection is adequate.
I can copy the 76 machi ne in
Pensacola, 50 miles away.
wh ile the local 79 repea ter is
operating. It does suffe r from
desensitization and plain
front end overload when
operating in the immediate

vicinity uoo meters or so) of
an off-frequency source of a
few Walts. The squelch clr­
cuit leaves a little to be
desired . Since it is an am pli·
tud e squelch, it is more sen­
siti ve to external condit ions,
such as noise levels and hand
ca pac it y , th an a noise
squelch. The setting of the
squelch is re latively cr itical,
there being a narrow range
between keeping the squelch
closed and having it open
with a weak but copyable
signal.

The aud io output is rated
at 11;. Watt. There is sufficient
audio to hear a station in an
open car (my wife's VW
Th ing) at 55 mph. The audio
can be run all the way open
without objectionable dis­
tortion.

The transmitter has only
two problems. T h e
modulation is nonsymmet·
rical. My unit had an upward
deviation of 7 kHz whi le
downward was only 3.5 kHz.
The other problem is the PIT
sensit ivity. It is, fo r me, much
too light. Even with the
optional insta lla tion to in­
crease the pressure necessary
to actuate the PIT, it is much
too easv to activate the trans'
miner accidentally.

Opinions

I felt several imp rovements
cou ld have been made in the
kit. I don 't like using the
phone jack for an rf conncc­
tion. A BNC jack on top
instead of the 5/16 threaded
bushing with a BNC rubber
duckie would eliminate the
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Close-up of one section of the main board. Not a helluva lot ofspare room. Note ferrite bead rf
choke at bottom right.

Fig. 2. H WA-2021-3 block diagram.

waves. There is also a PNP
transistor driven by the
square wave output of the
low tone oscil lator which in
turn drives an LED. A rather
usel ess circuit t hat lights the
LED when the low gro up
oscil lator is ru nn ing.

Alignment

Alignment is simple. A
trimpot for each group is set
at the highest tone of each
group. The other tones
supposedly will then be wit h­
in the ±1 .5% spec. The po ts
arc mou nted on the bottom
of the board with the ad just­
ment screws facing each
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Circuit Description

The circui t ry IS rather
s t ra ig htfor ward and old­
fas hio ned. Two NE5 55s are
used as se parate high and low
grou p osci lla tors. Precision
(1%) resis tors are switched by
a miniature 12 button key­
board to generate the proper
fre quencies. The charging
voltage waveforms across the
timing capacitors a re mixed
in an LM301 A whi ch also
filters the waveform s to make
them appr o x ima te Si ne

accuracy spec. Much better
pads can be obta ined fo r the
$40 the HWA·2021 -3 costs.

excellent, as is the ma nual
the kind of equipment we
have come to expec t from
Heath . It 's a little larger than
most HTs (23.5 em x 4.8 cm
x 8.3 em ) but I wou ld not
have cared to build it had it
been any sma lle r. It is st urdy,
but not indestr ucti ble. I have
dropped my uni t three times
and it broke twice. Once one
o f the cr ystal filters broke
and the other time one of my
cry stals broke. Maybe I
should n' t have been so cheap;
I should have bought the
optional carry ing case.

It's not perfect , but its
virtues far outweigh it s defi­
ciencies and I would highly
recommend it for anyone
with kit building ex peri ence.

THE HWA·2021·3
Afte r my posi tive concl u­

sio ns on the Heath HT, I wish
I could be as positive about
the matching autopatch
encoder - however, I can' t.
It 's bulky, tec hnologically
obsole te, uses some rather
quc s tio n able const ruction
techniques, an d does not
meet the publ ished 1Y2%

phone jack for external rf
connection and clean up
some of the internal wiring. It
would also allow the phone
jack to be used as an external
mi ke 0 r earphone jack,
ne ither of whic h are provided
for . This is a change I am
seriously consideri ng fo r my
unit. Also, there is no pro­
visio n for operating from
external power while pro­
tect ing the nicad pack from
possible excessive chargi ng
curre nt. Th is means that a ll
opera tion must be done off
the nlcad pack. The nlcad
pack snaps in place easil y, but
is not particularl y easy to
replace since the uni t must be
opened up and several leads
discon nec ted to get to the
pack .

The coax cable used fo r rf
is not to my liking. It 's t he
stuff that has foil instead of
braid with a wire running
down the foil. This shield
wire is rather bri ttle. I wou ld
rather have seen a good high
qualit y subminiature coax
used .

With the +600 offse t activo
ity increasing above 147
MHz, a third offset position
would have been nice. As it is
now, I would have to sacrifice
simplex or -600 offset to get
the +600 offset.

There were three areas in
construction of the kit t hat
bot hered me. First, whenever
I cut a cable to the specified
length , it seemed that when I
insta lled it , it could have been
another 'h inc h lo nger to
make fin al asse mbly easie r.
Secondly, the builder is
requi red to build up a solder
bead arou nd a moun t ing hole
to get proper board clearance.
Why not a washer? Third, a
2-56 screw is used to attach
the rf line to the rubber
duckle bushing. It is quite
difficult to get to this scre w
with out ben ding board com­
ponents thi s way and that,
and you still have to bring the
screwdriver in at an angle .

Conclusion

For 170 bucks, the kit is a
bargain. It went toget her,
aligned pro perly, and ex­
ceeded spec. The quality is
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Rear shot of HWA-2021-3 demonstrates most of its faults. The
two tubular 18 uF capacitors, one at the top and one at the
right, are tack soldered in place. The ridiculous arrangement of
the tone alignment trimpots at the right is obvious. The
.01/.02 parallel capacitors necessary to make the whole unit
work within spec are located at the top left and bottom
center. The transistor at the top right drives the useless LED.
Small pot at bottom right sets the outpu t level.

o ther! Very difficult to adjust
and impossible with the pad
mounted on th e HT. Had

e
they turned the pots 90 and
drilled holes in th e side of the
case, alignment woul d have

been much easier.

Performance

To make a long story
short, it didn 't meet the 1.5%
spec by quite a bit. It was

close enough for the phone
company as long as the low
tone of each group wasn 't
used . That elimi nated 1, 2, 3,
4, 7, and -. The lone decoder
on the local repea ter is more
cri t ical than the phone rom­
pany and si nce t he 1 and *
are used in the autopatch
access seq uence, I might as
well have not had th e pad. I
tri ed aligning in th e middle of
the ranges and ended up with
both the high and lo w tones
of eac h group out of toler­
ance . I checked and re­
checked the circuit and had
friends recheck it and co uld
find no assembly erro r. I
checked the resisto r chain
with a Fluke 8125A digi tal
rnultimeter and they were
w ith in tolerance . I tried
severat different 555s and
.033 t iming capacitors and
the results were always th e
same. I then decided to check
t he design. Runn ing the
circui t values backwards
through the design equations,
I found that the pad was
operating as expected given
the components supplied
with th e kit. Well, I had $40
into this th ing, and wanted to
make it work. My o pt ions
were eit her to change the
precision resistor chains or
the timing capaci tors . I
worked under th e assumption
that th e resistor chains were
correct (two mylar capacitors
are cheaper th an 7 precision
resistors), and resolved the
eq uations for new timing
capacitors. Both capacitors
co mputed out to 0.03 within
1%. I couldn't find any 0.03s,

but 0.01 s, and 0.02s were
plent iful. So I paralleled a
0.01 and an 0.02 and substi­
tu ted the pair for the 0 .033s
in each of th e oscillators. A
quick alignment by th e in­
struc tion book and every­
th ing worked as advertised.
Even our supercrirical auto­
patch access decoder on
WR4ABZ accepted it. I have
co mmunicated wi th Heath
and sent them all of my lab
results as well as all of my
calculations. My latest cor­
re spondence from Heath
reads in part : " ... th e chief
engineer assured me that as
soon as t ime permits, he will
reru n your calcu lations and
reply to you directly. He has
also assured me th at if the .03
capacitor works in your case,
he sees noth ing wrong with
install ing it .. ." That letter
was dated 24 June 1976 .

Opinions

My pad is in use with the
.03 capacitors and works
well. The parts are of good
quality and the manual is
excellent. The board is dou­
ble-clad glass with plated­
th r ough holes. However,
there are two filter capaci tors
which are tack soldered on
th e back side of the board . a
practice I consider poor. I
have already menti oned th e
absurd mount ing arrangement
of the alignment pots and th e
useless LED circui t.

Concl usion

For 40 bucks, forget it !
You can get a smaller, better
pad cheaper. -
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Divis iOn of Una rco Indusl " e" Inc,
P.O , Box 2000, Peons , Illino is 61601

Unarco-Rohn

"

Do not atlempl to reise antenna or
aotenne sup port near power lines­
You cen be KILLED.

Rohn manufactures towers that
are designed and engineered
to do speci fic jobs and that is
why we have the FOLD-OVER
TOWER ... design ed for Ihe
amateur. Wh en yo u need to
"get at" your antenna just turn
the handle and there it is. Rohn
"fold-over" towers offe r unbeat­
able safety. These towers let
you work comp le te ly on th e
ground for antenna and rotator
installation and servici ng. Thi s
eliminates the hazard of c limb­
ing th e tower and tryin g to
work at heights that co uld
mean serious injury in a fall .
So use the tower that reduces
the risks of physi cal danger
to an absolute minimum ... the
Rohn "fold-over"!

Like other Rohn big communi­
cati on towers, they're hot dip
galvanized after fabrication to
provide a maintenan ce free ,
long lived and attractive instal­
lation. Rohn towers are known
and used throughout the world
. . . for almo st a Quarter cen­
tury ... in most every type of
operation . You 'll be in go od
company. Why not check with
your distributor today?

NOW YOU CAN CHANGE,
AOJUST OR JUST PLAIN WORK
ON YOUR ANTENNA ANO
NEVER LEAVE THE GROUNOl

GET TO
THE TOP

FAST!

AT ROHN YOU GET THE BEST

G9

$32.50
plus $ 1.50 s/h
NY res. a d d la x

Electronics, In c .
1106 Rand Bldg. T18
Buffalo NY 14203

44 Mini.terial Branch
Bed fo rd NH 0 31 0 2

CMOS Electronic Keye.

~ ...• ,.,, "'"
, . "',-""" ,.,...

Price $16.00 ppd USA

GREENE INSULATOR

Features:

HFB ENTERPRISES
P .O. BOll 667, Herndon, Virginia 22070

"DEALER INQUIRIES INVITEO"H18

• State-ol ·,he-a.' CMOS corc... ."y
o Se lf complet,ng do" and <:!a,hes
• DOl and da,h memory
° lamb;" key ,ng w'th "ny ,queele padd le
O S-50 WPM
• Speed. volume . lOne conlrol' ...de lone "nn ,pea ker
• Low CUffen l dra'n CMDS-baner y opera'oon
• De lu "" Qua rte r-'nch I '"' k' fo r key,ng ann output
• Hanet, o rne eg\J5he ll wh"e base - WOOO9'" ,n top
• CompaCI .nO POf,,,hle - 1-718 x 4_114 x 6 ·114
O Gfld b loc k ke y ,ng
• Wored and ,ew><! - fUlly g...aranteed - Ie.. batte'y
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Build it
yourself
and $ave!
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w. Edmll1ld Hood W2FEZ
11 6 W. Park Sf.
Albion NY 144 1J

- - mystery and adventure

The First Step

M y boss once had a
plaque on his wall

which read, " To hell with
finding a solution, let's fix
the blame." Last night, while
sitting in my own priva te
Valhalla o f wires , lights, and
hu m m in g equipme nt, far
from a ll b ut t he most pie rcin g
of screa ms fro m t he kids, I
round my thou ghts weavin g
backwa rd loo king for my
initial step into ham radio.

I can' t blame my brother
for this one. He had been
interested in radio a few years
before, but I never cared a
rap for what he liked. On the
other hand, it WdS through
him that I joined the Bunker
Hill Boys Club, and that
institution must take most of
t he blame.

If you're the kin d who
like s so li tude, stav away from
a bo ys clu b. Every major city
has one or more of t hose
d i a b o l ic a l institu tions,
complete wi th wall to wall
kids of every shape, size . and
color, and even the executive
office isn't immune to visits
from the diminu tive member­
ship , especially when a fight
has to be scntcd.

Now we're gcutng closer
to the ce n ter of t he problem.
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I mean when we mention a
fight. Sure, I 'd joined the
radio group at the club, but
after fidgeting for a while
with the code practice oscil ­
lator and wa tching the pat­
tern on the screen of an ol d
oscillograph. I'd galien my
fill of electronics - or so I
t hought. Th at was when Bob
e nte red t he pict ure.

Bo b and I we re natural for
t ho ughts of mu tua l ho m ic ide.
We were pretty close t o t he
same age and on opposite
sides of the nation's oldest
high school rivalry. Now,
giving him the benefit of the
doubt (in addition to the
concession of not revealing
his first name which he no
lon ger uses in public), I will
say, in all fairness, t ha t I
r c a lf y don't know wh o
started it , nor did I know at
the time, nor did he, b ut fight
we did, as k ids will often do ,
and it was a lulu .

We invited each other to
step outside into the hallway,
and had at it for an hour or
more while Jim (he was in
charge of the radio room and
was the only adult to figure
into all this nonsense) re­
mained discreetly o n the
other side o f the do o r . Bo b

was a much better scrapper
than I, but I was too stupid
to give in. We had at it till we
both were exhausted, called a
truce to rest (during which
period Bob offered some
constructive criticism to my
lousy pugi listic tech niques),
and t hen had at it agai n.
Bob 's poin ters were hel pful ,
bu t not helpful eno ugh. I s till
got the worst of it.

The o ther members of t he
radio group had long since
gone home, and lim , tired of
sitting there by himself,
called us in to cool off. I sat
wearily down on one end of
the bench by the code prac­
tice table, feeling very sorry
for myse lf and hopi ng the
wo rl d woul d share the
sentiment. Bo b, feeling brisk
a fte r his pleasan t e xercise,
chatte d for a while wit h J im
and then switched on t he o ld
Halticraftcrs HT -9 transmitter
and started calling CO.

As I watched that very
despicable person, at th.n
moment the world's meanest
bully, operating the radio
station by himself, I could
feel the hairs on the back of
my nec k br ist le with resent ­
ment. I hadn't even known

there was a transmitti ng
station in that room, let diane
that there was anybody able
to operate one. I had heard of
radio amateurs. My brother
(who never exaggerated or
told a lie) had said you
needed a license to use one of
those things. And to get that
license you had to know
Morse code (at least 750
words per min ute] and ta ke
an exam consisting of eight
m illion q uestions made up by
Dr. Einstein, whi le t he FCC
examiner stood behind you
with a bullwhip waiting for
you to make just one little
mistake. Surely such a thing
was out of the question for
me. Yet here was that terri­
ble, horrible, rotten, no good,
very bad person, and he 'd
made it.

I don't know of a nybo dy
in the ama teur ra dio ho bby
t hat bc gan without the
assistance of another ha m.
But, however much help is
offered from another, there is
a moment when an individual
has to act on his own if the
thing is ever to happen. When
tha t mome m comes you
often don't realize it or
ponder on the possible far­
reac hing consequences. When
I turned around in my scat,
do n ned a pair of hea dp hones
and pic ked t he card con­
tai ni ng Group I o f radio­
telegra ph code characters, I
took the first halting step on
a road that hasn't come to an
end after 25 years. There was
no thought of a license - just
blind rage and a reckless vow
to match anything that guy
could do or die trying.

Strangely enough, the
enemy proved to be a friend,
a lthough I didn't really
appreciate it at the t ime. Half
help ing, half mucking, Bo b
ke pt me ma d enough t o keep
at it. He would sit down at
the key, betting that I
couldn't copy whatever insult
he could think to translate
into dots and dashes. For the
time, Jim kept an eye on the
progress, but otherwise
stayed out of it. Once in a
while he would sit down at
the key himself and give me
some real practice.



The more I stuck with it,
the more Bob seemed ready
to encourage. Bit by bit t he
resentme nt died away to be
replaced by a gro wing fr iend­
ship. (Besides, I had reached
th e conclusion that, as a
friend, this guy would be far
less hazardous to the healt h.)
Jim en tered th e scene more
and more until I had the code
pretty well memorized. Then
he saw to it tha t practice
conti nued every t ime I
showed up. I don't know how
many hours I spent there
with the phones o n, copying
code t hrough the din and
racket that is a way of life in
a boys club. Bu t one day, out
of a clear blue sky , Jim
casually asked me, "When're
you going up for you r t icket,
W·II" , ..I Ie .

That was the first t ime
anybody had even so much as
implied that suc h a thing
could so much as be wit hin
reach. 1 pondered for a
moment on my brother's
sadistic descript ion of the
exam, then answered, " I
dunno , maybe some day if I
ever get goo d eno ugh a t the

d "co e ...
" What the hell are you

talking abo ut? You o nly have
to copy five words a minute,
and you 're do ing better than
tha t now!"

Well , now, this put thi ng;
into an entirel y different
light . I pondered o n lim's
remark for a while, and then
li midly asked about the
written exa m. That, accord­
ing to Jim, was nowhere near
the torture sess ion I thought
it was. In fact , Jim (who by
then ha d had a fair amount of
t ime to est imate my learn ing
abi lity) felt I could be ready
for the exam in a month or
so. Th at did it. I strode over
to the calendar, pointed to a
date now lo ng since fo r­
gotten, and anno unced tha t
t hat was when I'd go up for a
ticket. I left th at night feeling
ten fee t tall.

Back in 1951, the Novice
class license was co mpar­
atively new. You had to take
the exam at the FCC office.
Nowadays, you can take it by
mail. It was good fo r o nly a

year, and after that you had
to have a higher grade license
or fo rget it

Well, I began crammi ng.
Jim had one of the bo ys in
the typing cl ass type out a
copy of t he questions and
answers from the cl ub's only
copy of the li cense manual ,
and I was on my way. Bo b, in
his hal f-friend ly, half-antag­
onistic way, kept prodding
me on the questions until I
h ad the answers memorized
ve r ba t im. Most of the
members of the group wou ld
leave by 8:30 or so, and then
Bob, J im, and I wou ld remain
u ntil t h e club w as
ready to close at 9 :30. Som e­
t imes we 'd chat abou t the
various o perat ing techniques
and the ins and outs of ham
radio in general. Somet imes,
and it was bend ing the rules
just slightly, l im would let
me t ry calling an occasiona l
CO, which occasionall y was
grat ified with a 050. All in
all, W1M05 (the boys clu b
stat ion calls ign) got quite a
workout.

The big day finall y came. I
went, completel y solo, to the
Customs House in Boston ,
feeling very adventuresome,
and requested a Novice exa m.
The applicat ion in those days
was four pages long, and it
had to be notarize d. Luckily,
I had some change in my
pocket, a nd the notary in a
nearby bank o nly charged
fifty cents for his service. The
test itself was unevent ful. J im
and Bob had done their wor k
well. The examiner quietl y
annou nced tha t I'd passed
and would have a licen se in
about eight weeks.

Now, getting a license is
one thing ; getting on the air is
q u it e another . This is
especially so when you 're
fifteen years old, live in an
apartment house in the inner
city, a nd your parents a re
struggling to recover from
finan ci al di s a ster . In
Massachuset ts no bo dy will
hire a kid under sixteen , and
you can' t ea rn e no ugh mon ey
to outfi t an ama te ur rad io
station del iver ing newspapers.
Ho wever, t he club was t here,
and I got enough operati ng

s a t is fac tio n operat ing
Wl MOS.

Then came the end of an
era. We mo ved from the
Charlestown area, wh ich we
had univers al ly despised, to
anothe r neighborhood con­
siderably removed from the
boys club. I was then wholly
on my own to either sink or
swim. Now, there was no way
in sight to buy a rig. so my
only alterna tive was to build
one. Somewhere along the
way I'd formed the notion
that a radi o amateur had to
be abl e to build all his equ ip­
ment , if necessary , without
fo llowing some one else 's
circuit.

The public library now
became my retreat. I must
h ave read every ele me nta ry
book on rad io com muni­
cation they had from cover to
cover. I had accumul ated a
few jun k parts and with these
began experi me nt ing. An old
wood base with a tube socket
mo unted on it became my
classroom, as ci rcuit after
circuit was tried out with no
d irection , rhyme or reason
behind my experiments. We
moved a second t ime an d,
wonder o f wonders, there was
an old radio in the attic with
a short wave band on it. It had
no CW oscillator, but a near­
by U.S. Navy sta t ion was on
the air eve ry night sending
out code groups at abo ut
fi fteen words a minut e.

We ll, after an unbe lievably
lon g t ime, and after two t ries,
I fin ally had my Genera l class
license, but no operating
sta t ion . The attic was a saving
grace here because 1 had a
place to tinker. J im was still
ava il abl e. We had cou nt less
conversa ti ons by te lep ho ne,
no question being too much
for him to answer. I bu ilt a
recei ver, and bega n ex plori ng
t he shor twave bands mysel f.

That rece iver, incidentally,
was a sight to behold. It was
built in an old wood box that
the attic had coughed up,
with a type 27 tube in the
det ec tor stage, a 9 57 acorn
tube amplif ier, and a 6 F6
o utput stage. It was enough
to ma ke any e ngineer vomit,
but I'd buil t it, and it

worked.
F o r a tr an sm itter I

hat ched up a t wo tube oscit­
later with a home brew
power su pply, wh ich gave o ut
an unk nown number of
Watts. Our yar d was just big
enough to squeeze in a
quarter wavelength of wire
( with the consent of a
neighbor who let me anchor
one end on his roof) . I fed it
with a le ngt h of twisted pair
and a series tuned circuit.
Had 1 then known what I
know today, I might not ha ve
even tried to get on 80
meters. But I was blissfu lly
ignorant and, with much
patie nt advice fro m Jim over
the phon e, I final ly made my
first two-way contact over a
fu ll m ile distance with
W1 YOR.

That was a lon g time ago.
An awfu l lot of water has
gone over Niagara since then .
I suppose I could go on and
mention the nine-year-old
through whose relat ives I
landed my first jo b in the
field, but I think th is is t he
p lace to stop. Maybe some
Novice st ruggli ng to get o n
t he air can take heart and
rea lize that somet imes the
impossible can be accom­
plished if you try hard
enough . Amateur radi o has
bee n goo d to me - it has led
me into a profession that has
been my bread and butter for
over 20 years, and has pro­
vi ded an endless challenge to
do the near impossible.

Jim W1 MCR has long
gone. Bob WlTUH lives in
Connecticut, and 1've only
hea rd fro m him once in the
past decade. But I ve ry often
find my thought s turning to
that room in the old boys
club where a kindly old man,
a spirited rival, and cou ntless
peoples' donations to the
Community Fund a ll came
together. l owe I im a debt I
ca n never re pay, except
possibly by stee ring some
othe r smart alecky kid into
th e hobby . Som ehow,
though, I don 't th ink I'll ever
re capture that se nse of
mystery and advent ure that
accompanied my ta king that
first step. •
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John P. Franklin K6LUA
10 74 Cheltenham Rd.
Santa BarbMa CA 93105

All About

scrs

continuous tone squelch

- -

•

subaudible

S Uba u d i ble continuou..
tone ..quelch has been

used for years in commercial
two-way radio systems to
allow multiple users on a
..Ingle radio channel or repeat­
er. Mo..t of these units use
either mechanical reeds or a
crystal or ceramic resona tor
which must be changed if a
change in subaudiblc to ne is
necessary. A new resonator
can cost all the way from
three dollar.. t o twenty dol­
lars, depend ing on the type
u..cd.

The development of mul­
t iple op amps in one Ie pack­
age has made con..uuctlon
o f high Q active filters in a
small space an easy project. A
high Q active filter is the
heart of thi .. CTSS encoder­
decoder.

Audio is taken from the
discriminator or high side of
the volume control. The high
input impedance will not load
th e discrimi nator, so it is not
necessary to modify th e re­
ceiver ci rcuitry. The low pass
filter cons!.. t ing of Q1 and Q2
pa....c.. on ly the aud io below
about 240 cycles to IC2A.
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This amplifies the lo w fre­
quencies and feeds amplif ier
IC2 B, which in turn feeds a
dual d iode limiter. Wi th all
low frequencies being limited
to .7 volts peak-to-peak, a
voltage divider consisting of
R1 5 and R16 feeds a small
amo unt of this low frequency
audio to the input of t he
acti ve fil ter. It is most impor­
tant that only enough audio
be fed to the active filte r so it
will not limit on anythi ng
e xcept the frequency to
which it is tu ned.

The act ive filter, whic h is
o f th e " Bi q uad "l type ,
consists of three op amps,
IC1A, IC1B and IC1C. Tun­
ing is don e using the twenty
turn t rimpot R30, and t he
course range is determ ined by
R31 . The ac t ive fi lter ampli ­
fies only the frequency to
which it is tuned, plus or
minus abo ut o ne half cycle.
The output of the filter is
recti fi ed by diodes CR3 and
CR4. Any t ime the proper
ton e is received, the dc devel ­
o ped acro ss these diodes will

operate comparator lC1D.
When the comparator sees
suffici ent voltage from the
diodes it wi ll cause 04 to be
turned on vi a 03. Therefore,
when the proper tone is
received , the collector of 04
will be pulled to ground . The
comparator has some built-in
hvsteresis,? consi sting o f R15
and R16. Th is hysteresis will
cause the transistor, 0 4, to be
turned o n only when the
output of the active filter is
abo ut six volts peak-to-peak.
Once turned on, 04 will not
turn o ff unti l the output of
the filter is down to about
three volts pea k-to-peak. Th is
prevents the decoder from
cha ttering on an incoming
signal, thus turning the re­
ceiver audio on and o ff,
which can be very annoying.

To cause the uni t to
encode, or oscillate, audi o
must be fed from the output
of the filte r back to the
input. In th e "mike hung up "
pos ition, 05 is conduct ing
hard because it is forward
biased and shorts the output

of R6 t o ground, thu s not
a ll o wing any output from the
filte r to be fed back to pin 6
of [C2 B. Also, t ran sisto r 07
is reverse biased , all owing
incom ing audio to be fed to
pin 6 of IC2 B. When the mike
is picked up , 07 is forward
bi ased , short ing incoming
audio to ground, and 05 is
reverse biased all owi ng out­
put from the filter to reach
pin 6 of IC2B. R16 is cr itical
in value so that just the right
amount of feedback wi ll
occur. This is impo rtant so
the unit will oscillate on the
same freque ncy it decodes. If
lC2B is satu rated too much,
the frequency will be differ­
ent due to t he am ount of
time it takes t he op amp to
come out o f saturation . The
output of the active filter is
also fed to t ransis tor 08,
which serves as isolat ion fo r
the audio output to the t rans­
mitter. T he o utput level is
controlled by R1 5, wh ich is
the emitter resisto r for 08. If
the outp ut is going to be fed
into a high impedance modu-

la to r, it might be wise to
increase the value of R20 so
the transmitter circuit will
not be loa ded. T ry to avo id
feeding a low frequency tone
such as thi s one into a micro­
phone input as it is possible
the microphone a mplifiers
wi ll not pass such a low
frequency . If poss ible, feed
t his audio directly int o t he
modulator aft er the mike
amplif ier.

The printed circuit layout
is for a Johnson 550 or 557
rad io. The uni t, of course,
can be used wi th almost any
radio, and has been used
successfully with the General
Elect ric Progress Line 450
un its, GE Master and the new
Johnson 558. When used on
the 558, it is necessary to
reverse th e operation of the
decoder as t he 558 requires
the ground to be released o n
incoming tone to unm ute t he
rece iver, whereas the 557
req uires a ground to be made.
This is eas il y done by substi­
tut ing a five volt zcncr diode
for R10, and using a 2N3906
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would be to increase R14 or
decrease R1 5 in the feedback
circuit of le2A.

A low pass filter is includ­
ed on th e layo ut which can
be used in the receiver section
of t he 550 or 557 to filter
audio. If a fil ter is not
wanted, then it will be neces­
sary to install a jumper in
place of the filter to provide a
path for the audio in the
receive r. For most applica­
t ion s, the encoder-decoder
can be built on a single-sided
board, but if it is to be
installed in a 550 or 557,
then a doubl e -sided
board should be made to
provide pins on the plug on
the component side o f the
uni t. Wires should be soldered
through as the spring connec­
tions on the plug in the John­
son won't make good contact
if only the plug pins on the
transmitter side are used.

It is important to use the
most stable capacitors tha t
can be found in the active
fi lte r sect ion. The .022 uF
capacitors used in this un it
a re Co r nell Du bil ier
WMF1522. The same pre­
caut ion should be observed
wi th the resi sto rs in the active
fil ter section. If the uni t is to
be used to lock up a repeater,
it might be wise to increase
R16 some what to decrease
th e Q of t he fil ter so it can be
acti vated by encoders that
may be slight ly off freque n­
cy. A number of th ese units
have been constr ucted and
are presently in use in some
commerc ial radio systems,
and they have performed
quite well. There are many
uses for t his uni t other than
locking up radios . The active
filte r itself can be very handy
for picking tones out of
noise. The unit makes a stable
single tone oscillator, and, by
changing the capacito r values,
the frequency range of the
unit can be increased greatly.
The low pass filter can also be
used separatel y, as can th e
limiter . -
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H.S·0

FILTER 0
SPARE [2]

FILTER G
GND 0
+12 0

SPARE [2]
SWITCH0

INPUT GJ
OUTPUT 0

+12 0

in place of Q3. Also. when
using the unit with a high
input level, such as on the
5S8, it is sometimes nccessarv

to put a resistor in series with
the input. Depending on the
pea k-to-peak level of the
input audio, the resistor value

can be determined by experi­
mentation. On the 558, a
good value would be about 1
megohm . An alternative

Referen on

I Acti .-eo F ilter Cookbook , Don
Lancaster.

2,C Q::I A mp Cookbook , Waller
Jung.
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I KNOW ALL ABOUT SSTV,
BILL •.. I SAW IT AT THE

197~ DAYTON HAIfIVENTION.

SLOW SCANS COME
A LONG WAY SINCE.
THEN, JIM. IT'S A

WHOLE NEW l3ALLGAME.

BUT IT's STILL NO, JIM. THAT'S THE BI&
GOT THAT OLD DIFFERENCE. THE NEW ROBOT
P·7 PHOSPHOI1US 400 CONVERTER GIVES YOU AN
TUBE THAT SSTV PICTURE THAT DOESN'T FADE,

WIPES THE AND HAS THE SAME IIRILLIANCE
PICTURE ON? AS ON YOUR. HOME TV SET.

)OU MEAN )t)U
CAN SEE IT IN

NORMAL RooM UGHT?

SURE.
HERE, TAKE.

A LOOK.

I-IEY/THIS
MONITOR.
IS A HONIE

TELEVISION
SET!

THAT'S RIGHT! WITH THE NEW
ROBOT 400 CONVERTER

THE PICTURE CAN BE DISPLAYED
ON ANY HOME SET:" OR.

CLOSED CIRCUIT TV MONITOR .

,

"~" . ~.........

WRITE TOllAY
FOR YOUR

SSTV FACT
PAC/( FROM
ROBOr IT'S
fREE. AND
TELLS YOU
ALL ABOUT

SSTV.

RIGJ..lT./
AND THE

ROBOT 400
CONVERTER

IS JUST
;695.

==

ROBOT
ROBOT
RESEARCH
INC.
7.:591 CONVOY CT.
SAN DIEGO, CA 92111

, _ , R9
• The Robot 400 Converter can be connected to the antenna lemnnal 01a home TV set by means of the Aobot RF Adapter KIt c c to n lor $25.

THEN ALL YOU HAVE
TO BUY IS THE R.OBOT
400 CONVERTER,

CONNECT rr TO YOUR
HOME TV SET AND YOU'VE
GOT AN SSTV STATION.
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pho ne dial with a touchtone­
like keyboard. This chip is
just what the doctor ordered
for a rotary autopatch. The
one CMOS integra ted circuit
will acce pt a four- bi t BC D
nu mber and convert it to dial
pulses compatible with the
Bell System. The 14409 has
its ow n onboard clock and
will dial up to a 16-digit
number. The numbers may be
input at rates over 1000
digits/sec.

t got one of these ch ips as
soon as I heard about it, and
breadboarded the circuit
shown in Fig. 3. The circuit
has the following features :

1) Only 9 ICs excluding
the PLL tone decoders ;

2 ) Access patch with " for
one second, clear with # for
one second;

3) Automatic timeout and
hangup if patch left on for
more than five minutes;

4 ) Will take touchtone
input as fast as any hu man
can punch it in.

Circuit Descript ion

Since this is no t mea nt to
be a construct ion article, t he
PL L tone decoder circuit is
not show n. Two very good
articles on touc hto ne de­
coders have appeared re­
cently, and those who are
in te r este d may refer to
them.l , 2

1 0 0 .., . "'~'''U''
KT"'[[~ CO G'"
~

.,.

Fig. 1. Rotary dial system timing.
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Fig. 2. MC14409 binarv-to-onone pulse converter.

I CO II.PUT

CA.. .. 10'[0..
1 ~ T( U)I G<1 ,

Recentl y, Motorola an­
n o un c e d t he MC 14409
binary-to-pho ne pulse co n­
ver ter subsyste m shown in
Fig. 2. This chip is part of a
two-chip syste m which is
designed to replace a tele-

Rotary

convenient , t he co nverter
shoul d be fully automatic;
that is, the mobile operator
should be able to access t he
patc h, dial the number (as
fast as he or she wishes), and
make the call without having
to go through any special
procedures just because a
t ouchtone-to-rotarv conver­
sion is involved.

The design of a good
toucluone-to-rotarv converter
can be quite time-co nsuming.
The dialer should begin
dial ing as soon as the first
digit is entered. Since the
operator can punch in the
dig its much faster than the
rotary system can dial them,
some type of FIFO, or First­
In , First-Out memory must
be included. The decoded
tones must be stable and
gl itch free before being
presented to the dialer, or a
misd ial will occur. The point
here is tha t designing the
t hi ng can get somewhat
mcsw, if not expensive. A
com mer ci al touchtone-to­
rotar y decoder sells for about
$200.

and old phones

-- interface repeaters

Autopatch Dialer

-AT&T tr ademark .

M a n y r e pe aters use
touchtonc'" pa ds for

control functi o ns and auto­
patch dialing. Some te le­
phone exchanges, however,
still use the rotary d ialing
tec hniq ue . With rotary
dialing, the telephone circuit
is broken a number of times
correspondi ng to the number
being dialed by a mec ha nical
switch in th e telephone dial.
If yo u dial a "4", for
example, the circuit is broken
four t imes . Fig. 1 shows the
timing involved in dialing a
phone number. The advent of
touchtonc dialing makes the
rotar y system a bit archaic,
but it is sure to be with us for
some t ime to come , especially
in the more rural areas.

T o remain compa tible
w ith touc ht one -o rlemed
syst ems, repea ters in areas
where touch tone d ialing is
not availa ble may convert the
incoming tone pairs to a
series of pulses in order to
dial the auropatc h. To be

Roberl J. Souza WA1MXV
46 Fielding Street
New Bedford MA 02745
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Address Dete Toucfltone
Digit

00111101 0000 1000 0
0 1110011 00011000 1
01110101 00101000 2
0111 011 0 0011 1000 3
0 1101011 0 1001000 ,
0 1101101 0 101 1000 5
0 11011 10 0 1101000 6
01 011 011 01111 000 7
01 011101 10001 000 B
01011110 10011 000 9
00111011 oo10סס0 1 •
001 11 1 10 00000110 ~

~

A7 grounded 07 BCDS
AS 941 Hz 0 6 BCD 4
A5 852 Hz 05 BCD 2

A' 770 Hz 0 ' BCD 1
A3 697 Hz 03 DSTRB
A2 1209 Hz 02 CTLSTB
Al 1336 Hz 01 #
AO 1447 DO •

Fig. 4. ROM oroa am {data in 011 addresses not shown ;,
0000(000).

173

Fig. 3. Rotary outopatch. U4, US, U6: Vee = pin 14, gnd = pin 7. U2, U3, U7, U9: Vee =pin
16, gnd = pin 8.

Doing It Legit
The dialer may be legall y

installed at the repeater by
having the telephone com­
pany install a Belt type COB
coupler at the repeater site.
The dialer connects to the
CDB as shown in Fig. 3. A
conventional audio hybrid
phone patch co nnects to the
ter mi nals marked " trans­
mission circuit."

I wou ld certainly be inter­
ested in hea ring from anyone
who has o r builds an
MCl 4409·based rotary dialer.
Best of luck with this slick
chip! •

s table for 4 ms before
strobing it into the dialer, .
Cl! ip.

After the call is com­
pleted. the operator presses ::
to clear the patch. lt , too,
must be held for one second.
If the mobile op is long­
winded or the patch gets
hung up somehow, the 555
timeout timer will hang up
the patch after about five
minutes by dearing the latch
formed by USA and U4C.

Ref8rences,
C.W. Andrea sen WA6JMM .

" Au toca ll '76:' 73 Magazine.
June. 1976. p . 52.
1; J .H . Everhart WA3VX H,
" ToVlElrd A More Perfect Touch·
tone Decoder: ' 73 Magiuine .
November, 1976, P. 178 .

e
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after t he strobe is generated.
(The 74161s have an asyn­
chronous dear, but the
e nable in pu ts are syn­
chronous. This means that if
the CLR input is brought
low, t he outputs go to 0000
immediately, but disabling the
cou nte r by bringing ENT and
ENP low does not hal t the
count unti l the next d ock
pulsc.]

What thi s all boil s down to
is that the t wo counte rs
debounce the data from the
PROM and require it to be

Outpu t OPL goes high, effec­
t ively "taking the phone off
the hoo k." The 555 timeou t
timer is also tr iggered at this
time. Note tha t if CTLSTB
doesn't remain high for at
least one second, none of the
a bove will happen and the
patch will remain in the
standby mode.

After the patch has been
accessed and the operator
hears a dial tone, he or she
begins punching in the digits.
Say, for example, a "7" is
dialed . Th is causes PROM
out puts D6, D5, D4 and
DSTRB to go high . Whenever
DSTRB is high, the debounce
counters U6 and U7 begin to
count. They are driven by the
16 kHz d ock out put of the
MC14409. If at any t ime
DSTRB goe s lo w, the
counters are cleared. This
would happen, for example,
if the decoders glitched on a
noise spike. Wh en DSTRB
goes high and remains high,
.the counters coun t up to a
count of 128, co rresponding
to a time interval of about 4
ms. When the cou nt of 128 is
reache d, USB and U6 gen­
erate a strobe signa l to the
MC14409, which causes it to
Input the data prese nt in its
input data lines and begin
dialing. The counters are
disabled on the doc k pulse
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I decided to use a 1702A
erasab le PROM to encode the
PLL outputs. Although th is
was a bit more expensive, I
did it for two reasons - the
1702A and programmer were
ava ilable, and it elimi nated
three or four ICs. In my
opinio n, eve ry IC eliminated
from a circui t eliminates 14
or 16 chances for a wiring
error. Fig. 4 shows the data I
programmed into the ROM .
Data bits D7-D4 form t he
BCD output to the 14409
dialer chip. Bit D3 is the data
strobe, DSTRB . It is high
when any of the bits 0 7-04
are high , so actuall y it 's the
logical OR of these bits. This
is an example of the lmple­
mentation of a bit of combi­
national logic (gating) with
firmwa re (a PROM program).
Bit D1 is the touch tone # and
DO is the • . Bit D2 is the
control strobe, CTLST B, the
logical OR of bits 0 and 1.

The patch works like this:
When a touchtone • is input
(1209 and 941 H, 1. PROM
bit DO and CTLSTB both go
high . The 0-1 transition of
CTLSTB fires one -shot U3A.
Afte r about one seco nd, U3B
fires. If CTLSTB is still
present, gates U4A and U4B
are enabled . Pin 6 of U6A
goes low, bringing dialer ch ip
input CRQ (call request) low.
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Rapa,Tahiti. Moorea, Galapagos.
Zanzibar. Devil's Island, Madagascar, I·~
Martinique. Samoa. Tutuila, Danger IslandJU
aboard the world famous motor sailerYankee
Trader.

SPECIAL HAM DISCOUNT
Send me you r co lor brochure on 10 day ' ba refoot' vacations from S2;O.
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8 Windjammer Cruises.
Post Off ice Box 120, Dept . 00. Miami Beach. Florida 33 139.
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KR-400, a high quality rotator lor VHF and UHF arrays
or most 3 element multi-band HF beams."

17025 laurel Road. Morgan Hill, CA 95037 (408) 779-7363

Molor housing and mast clamp assembly are precision. corrosion­
resistant aluminum die castings. heavily reinforced at stress
poi nts. Mast clamp assembly has slo tted bases and takeups to
adjust for various mast diameters. Moto r housing base has 4
tapped mounting holes at 90° spacing on 2.342" (59.5mm) radius.

Assembly is protectively coated; motor housing, control cable
entry box sealed against moisture . Stainless steel hardware .

Pro fessional looking control unit blends with any decor, has
illuminated meter scale calibrated in degrees which tracks
with rotary potentiometer in rotator housing. Solid-state
bridge circuitry is vohage regulated to maintain meter
accuracy. Hold down push swi tches control rotation direction.

Model KR-400 rotator is prec ision constructed for long,
trouble-free operation .. . price -wise is without equal.

At your dealer, Wri te for tsocnure.

'1<1.M HD-1500. "-"'Y dully IOl8b' .. .. aI 'iIbIlllcr.xma..-.-40 ......~cr~Wge. .......

KLMelectronics,

presents.
KR-400, precision"
built azimuth
rotator at a very
reasonable price.
• Rotation rate : one minute for 360".

• Husky disc brake on motor holds antenna
column securely, prevents wind-mill ing.

• Supports 400 Ibs (181 KG) vertical weight.

• Accommodates masts 1.5 to 2.5 inches in
diameter (38 to 63 .5 mm).

• Limit switch cuts off motor at 360" rota-
tional extremes, prevents line " w rap-up",

• e-wrre contro l cable (not supplied).

• Precision aluminum die casting.

• Stainless steel hardw are.

• 11 5VAC, 50-60 Hz. 40 VA.

• Shipping weight: 181bs (8.16 KG).

• Also avai lable: KR·SOO, heavy-duty
elevation rotator.



PI KIT $7.95 1"'6 w IT 16.95

S67.oo
97,00

279 .95
199.95
144.50
249. 95

-49.95
79.95
2S. 95
29 .95
26.95

SUPERIOR
QUAlITY-
Yet onIv $189.95

14AVQ l D-4OM. Vertieol
l SAVT l o-8().,I. Vertieol
ISHT 10-8C/M. Hy-Towe r Vert
TH3-MK3 Trlhonder
TH3- JR Trihonder
TH6-0XX Trihonder , 6 el_ent
2800 80-4OM Trap Dipole
5800 80-1 D.'v1 Trap Dipole
263 2M 5/8 wo"e Trunk lip
265 2M 5/8 wo"e Mag Mt
214 14 e12MBeom

Model Price Intermittent Cont
lXB4 S29.95 2.SA l oSA
103R 39.95 4A 2.5,\
I04R 49.95 6,\ 4A
I08RA 7<1.95 12A SA
I08RM· 99.95 12A 8A
I09R- 149.95 25A lOA
- lndiC<llU'l ~I -.hld\ ~ pa.ntt lMll'I1tl

IF YOU'V E HE ARD T HE NEW
HY -G A IN 2M HT, YOU A LRE A DY
KNOW IT'S F A N TA STI C I WE
H AVE T HEM IN STOCK COMP LETE
WITH CRYST ALS A N D ACCY'S

REQUEST CAT ALOG FO R MORE cerxns

FA M O U S h-""'· ·
AN TE N N AS ~ ~~iJ,n

~

STOCKED IN DEP TH

UHF MODELS FOR ANY BAND 3JO.520 MHz

R60-4SO, 5-10 uV.conomy r<;\olr, incl UHF
Con" & IF/Audio Boards only •••• S59.95

R80-45O, 2-5 uV sen. monitor rc"r, Incl UHF
Coow, VHF Con'" ond IF/Audio. S64.95

R95-45O, 0 . 4-1 uV sens revr, Inc! P15 P..­
omp, UHF Con'" VHF Con'" and IF -Audio
Boards •••• •••••••••• •• •••••• •• S94.95

VHF MODELS FOR.ANY BAND 28-240 MHz

R60- ( I, 0.5-1 uV sens, Ind VHF Con".rt.r
ond IF/Audio breis••••.•••••• • :564.95

11:69-( }, 0.2-0.4 uV sens, Incl P9 Preamp,
VHF Converter, and IF/Audio ... S69.95

Crysta ls rN. stock CQmmQl'l freq ond will
glodly order ~ciold. • ••• • . . • • • S5.SO

Inexpensive DC PDWER SUPPLIES

• CALL OR WRITE NOW FOR FREE CATALOG OR
TO PLACE YOUR ORDER!

• PHONE 716-663-9254, 9AM·9PM EST DAllY.

• Use your cred it card or C.O.D.
• Specify operating I req e Add $1 shipping and handling .

)
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5/8 _ 2meter whip •. • .. $23.85
5/8 wa"" 220 MHz whip .. • 23 . 85
Calineor 450 MHz whip • • • • 23.85
1/4 wo- whip 144- 4SO MHz 2.65

We ho..... lorge .tock r:J popular ant__•
Call Or write for quale or trIOAt infOlmOtion.__......L.====:::::::'_

lM -15O
lM -220

LM-""
Q

We ho"e a large stOGk of these populor whips.
Pick the mount ond whip which cs re r ight for
you l All whips and mounts are Inte rcha nge ­
obi". Request catalog for mO" informaticsn .

"" r,r""" rr,'

~sen Antennas

MM-lM-K Mognel Mount S14.6O
lM -K 3/4~ Blind Hole Mounl. . 6.35
GC-lM-K Gutter Clip Mount .. . • • • 14.60
TlM-lM-K T.....,k Up Mount • ... • •• • 14.05
AM.8-K T.....,k Gutter Mol.nt ••• . . 9. 10

RF POWER AMPLIFIER MODULES

• NO TUN IN G . VSWR PROTECTED
. 15O MW DRIVE . COMPLETELY STABLE

TE-3 RF Delec tor Probe for VTVM,~
from 100 kH z 10 o"er SOD MHz

TE-4 Direcl Probe for oc/ohml, elC .
TE-5 DC Probe wIre. for 11 meg input VTVM
TE-6 Blocking Capocitor Probe For counte r,

signal genera tor, etc .
TE-7 Widehand Dete ctor Probe for lcopes
TE-S High Z/ Low Capocitonce Icope probe

.:::;~;;:::,.~O~NLY S7.95/ea.

T80-15O. 140-175 MHz,20-2SW ouIpuI.
wire<:! and lested, .imply connecl your
cobl 579.95

T80-45O. 430-470 MHz, 13-I SW 79.95

200 MW EXCITER MOOULE KITS

T40-1 1 Ele"en Chon.... l Excil.r for 2M,
(;M., or220MHz .•..•.. •.. . • . 539.95

T40-1 One 010rlne1 Excit.r • •.. • 3-4.95

no Tripl.r/Drlver Module Kit. 150 mW
2M Input. 200 mW 450 MHz output $19.95

ss,..

RANGE

2D-83M.Hz
83-190MHz
220-230 MHz
GI.... poel freq.

P14 WIT $19.95

RANGE
26-88 MHz
ee-ca MHz
In-23O MHz
Gi",. ...oct freq.

182 S BELMONT RD.• ROCHESTER, NY 14612

MODH

P8-3O
P8-15O
P8-220
"16 rN/T1

MODEL
P9-30
P9-ISO
P9-220
PI4 rN/T1

P15 KIT $15.9 5
1"35 WIT $34.95

P9 KIT $9.95

• A"oi lob l. for

"", """"380-520 MHz
• 20 dB gain

Recl>ll'lll'>ef>de for mounll"" Inllde IronlC.i"....
- only 1/2 " 2-3/8 Inc....

VHF AND UHF CDNVERTERS

• For 432 -435 MHz ISh. 01". O SCAR, 450
MHz fm, oircroft , com' I, .Ic • • Economy
con...rter • Ute with PIS Preamp for optim....
performance . An.., i -f 10-160 MHz

XTAL (~U-- of ebo¥ol

Preml.... model whe.. IpOce permlh ­
1-1/2" 3 inct- o ldeol fo< OSCARI

MODEL C25 VHF CONVERTER KIT (sh_n)
$25.95

• Modell fo< 2M, 6M, 10M, 220 MHz, olr­
croft, com'l, . tc • • Stobl . co1Code rf ~toge

. 0. 3-0. 5 uV ..n~lti"ity • 10-20 dB gain
• ~d 2-1/2 ,,4-1/2" pcb • Any H
ID-SO MHz . F.atured in HR mag article

MOOEL U20-45O UHF"CON VERTER $19.95

• Low no;,e FET
front end

• All common l-f ' .
• Gr.at for OSCARI
• Low power droin
• Cry.lo l. ",",oi lobl.

for any de.ired freq sch. m.
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10100 ID & Audio Mixer Board
.1 00 b it diode p rogram mable
~~'Y

- Adjustable ID t o ne, speed, level.
time

_4 Inp ut A F Mixer & Loeel Mic
amp

• COR input & xmtr . ho ld
• All CMOS logic
e Ma ny ot he r fea tures $ 59 .95

Asmbld./Tested/Programmed
Send for Data Sheets!

a Lighted push.tKrttons fo r control /leu
funct io ns & status indicators

O SUtI of 1M Art CMOS contToilogic &
t imer. - No Releys '

o Built-in IDer - f ield programm ab le.
Fu lly a dj ust ab le spee d, p itch, tim e,
etc. .

o Exclusive Sp ec Com m MOSFET/Hot
Clirri. Diode revr, front end - greatl y
reduces 'dese nse' & 1M problems I

o Built·in AC Supply w/i nstant btrv .
swrtcnow r for emerge ncy pwr.

o Supplied with .0005% Sentry lCtals e nd
e Turner la ce I m ic.

O Jacb Provid«t for Remote Control,
Au to .p.tch , DC o ut , AF in/out , COR
Sw itch, etc.

a True FM - Fo r Rpt_Audio so good . i t
" sounds like difllCt '"

Sped'ie-ttoA$
R F Outpu t ..•.. . ...•. 30 Watts
Inf inite VSlNR proof
Sensit ivity O.3u V/2OdB Qt .
Selectivity -BdB @ ±6.5 kHz;

·58d B @ ±15 kHz;
·9OdS @ :1:30 kH z.

(Sharper 8 Po le fl tr . Avai lable l
Desense/Overload . .. W/l uV de­
sired signal , desense just begins @

eocrcx . SO,OOOu V @ .±600 k Hz,
Spurious Response .. . -7Od B m in.

FEATURES
o Full Met" i"i of cr it ical levels.
D Front hr.-I Control. for t imer-s & AF

le vel s .

Formerly ofWon:esferPA

, '-
•

•
SCR 1.000

VJlFFN RIlfJ€tikulit

SPEC COMM REPEATER BOARDS ---------­
Inqui", llbout camp/ere shielded RC VR. & XMTR. A uembl iesl

Custom 'Mod.' A ... ilable: ' PL', 8 Po le Rc Y1" . Filter.
Hi lLe Power , Muhi-Freq ., etc. -Inqu ire.

NEWl
speceorn""

Repeater/0 upl e)(.er

Pkgs. Fully Facro~Y
Checked~ut! InquIre.

Ln's f. oa it - YOlA' r'p84lt er group's wcc-.s or fa il lA'e h inges on t he Q ual it y a id
Rel iability of yo ur " MadlineHI That 's why the engine8ff at Spec Comm dedicated
themsel wn to thfl production of the f inen ",pea ter alIBi/able on the amateur market. The
SCR 1000 has been conservatively designed fo r years of trouble-free c c eeencn. a nd every
conside ration has been given to operator convenience and ao;:e$SOry in te rfac ing. Features like full
metering, lighted status indicators, full front panel control of e very im~rtan t repeater operating parameter, and accessory jacks for
eutccetch, xrrur , remote control, etc. And audio so 9000 and so full , your 30 wans wilt sound like 100' Th in k about it,and th in k about
you r users . The p urcha$e of a Spec Comm Repeater is a sound i nWlstment in your group's future, and they 'll be thanking you for years to
come. Sold Factory D irect only . $899.95.

Oon 't mak e . minlke - your group d e__ t he f in est !

~tJ1IU
PI!aia
7aOb
Ahl}{$
R'fjMti!It.&-

SCR100 R_i"r Board
_ Ext. wi de dyn amic range' SCT 100 Xmtr / Excit er Board

Greatl y ntd uce s o Vllrload, ' de- - 5-6 Wts. O ut pu t
se nse', and 1M . el nfin it e VSWR p roof CTC100 CO RlTimer/ Co nt rol

_ Se ns. 0. 3 uV/20d B Qt . eTrue FM for exc. a udio q uali ty Board
• Sel . ·6d B @ ;t6.5K Hz ; .gOdB @ e Spurious -60dB _ Complete COR circui try

±30 KHz, (·1 1OdB w/opt . B Po le _ With .0 005% xtet. $ 11 5 .00 _ Cl rrie r ' Ha ng' & T .0. T ime rs
Fltr .l Asmbld . & Tested.• BA·l0 3 0 • Remote xmtr. cont ro l

eE xc . au d i o qualitv! Fa st Wt.AmpBoard&Heat S ink . 3 e1 00 % Sotid State
sq u el ch I $1 15 .00 w /xtal , sec. LP F . & re t. pwr. sensor. - Many o t her features
Asmbld & Tested $5 1.95 Asmbld . & Te sted $32.95 Asmbl d . & Tested

Cal l or write today and get the de tailsl (Ship./Handl. - $3.00. PA residents add 6 % tax)

lifiCl SPECTRUM COMMUNICATIONS....~==;;~ 1055 W. Getmantown Pk .• Norristown PA 19401 (2151631 ·1710



GET YOUR

NEW
RADIO AMATEUR

CALLBOOKS
..

The U.S. Callbook has over
300.000 W & K listings. It lists
calls. license classes, names
and addresses plus the many
valuable back-up charts and

references you come to expect
from the Callbook.

$14.95
P L U S SH I PP I NG

Specia lize in OX? T hen you're
looking for the Foreign Callbaok
with over 250.000 calls, names and
addresses of radio amateu rs out­
side the USA plus many valuable,
additional features of interest to
the OX'r.

$13.95
P L US .HIPPI N G

· - - - - - - - - - - - - - --- - - - - - - -- - --- - -------- -~-~~Cd,

Respected worldwide as
the only complete authority
for radio amateur

QSL and QTH information .

----------------------------------
ER FORM

Il linois re,idents only add 5% sole, to. - --- -

ORO
,,- ....... l ..~ S~ 'I'I" "I h .., ... ...,

u·s · CALLBQOK $14 .95 $1.25 I 16.20

FOREIGN CALLBOOK 513.95 $1 .25 I 15.20
See your favorite electronics
dea ler o r write direct for free
catalog to the publisher.

RAD IO AllotAHUll llb kca DD INC

~' c.Pt. B 925 SlIerwood Drift
~ like Bill" , III. 60044

,,~. ~TOI<ll _

'o' d<I..,, _

Ci\y _

T01<11s.. I. , ,, E"'I_ d _

".>1.. <:~" I' "'0. In.......... = _
'-' £.",..'_0." _

R1



. CUSHCI'I"' f T
"''''-4EL. 1.6-148I,lH Z .. .• $19-95
""41·1 1 llEL , 1.6- 1<18 I,lHZ .. 29 .95
"".'-20T 2OEL. 14(-1 41 I,lH Z M _9 5
... 1.,·22 22EL, 1.6-'48 I,lHZ .• 8<'_~
"'220 ·11 II EL 220-225 MHZ .. 21-95
.... . 9 ·1 1 1 IEL • • 9I,lH Z ...••• 27.95
...FI,l ... D f OUR J PO LE 14 4
148 . • . • • • • • • • • . •. . .. .. .. . 59.96
AR-6 Fl I N GO 51) ·54 MH Z • • . .. 32.96
AFl ·220 Fl ING O 220-225 MHZ . 2 1.95
AFl-4 !tO FlI NGO ••0-460 I,lHZ ,2 1.95
A Fl X ·2 FlINGO RANG E Fl I3!>·170
MHZ . . •• • • • ••• •• .•• .•.... 32.95
A FlX-220 FliNGO FlANGER 220-22 6
M H Z • ••••• •• . .. . . . . . . . . . . 32.9 5
AFl X "'&Q FlINGO FlANGEFl . 3 5 ...50
MHZ ••••••• . .• . .. . . . .. ... 3 2, 9!>
AFlX ,2K KIT , CONVE RTS FlINGO
TO FliNGO FlANGER 135-110
I,lHZ •.•.••••••...•. ...... I J .9 5
D X -I 20 20E L OX AFlFlAV I ••
I,lHZ ••••••...... ......... • 2 .9 6
DX·IIIN 1 ,1 BALUN DX -120 _ . 12.9 5
DX -Vl"1I VERT POL BR ACKET
DX ·l20 ••••••. ............. 9 .9 5
A1. ·SK ST "'C K I N G KIT F OFl TWO
A1.,'" •••......... ....... 15 .95
A1. ·VPK VERT POLE f O R TWO
'.7-• • • . . . . . . . . . . . . . . . . . . _2 3 .96
"'21 ·5K STACKING KIT FOFl TWO
...220-1 1 ••• ..•.• .......... 15 .9 6
Ano. V'K VEFlT POLE KIT FOFl
TWO A220-11 •..... ... . ... . 23 .9 5
Al.' ,SK ST A C K ING KIT FOFl TWO
1. ' -11 16.96
A I .,-VPK VEFl T POLE KIT FOFl
TWO 1.7-11 •••• . ... .... ... 29.95
""4(9-5K s T A C K K IT FOFl TWO
.....9 -1' •••••.• .. . . . . .. . .. 16 .9 5
A44~VPK VERT POLE I<l T fOR
TWO A4(g. l l • .••• . .• . . .... 23 .95
AI U l OT 10 E L O SC A Fl 14 5
M HZ • • • •• • • • • • ..• .. . ..... 34,9 5
A 144 -20T 20EL OSC A Fl 14 5
MHZ • ... . ... . . . . . ..•. • . .. 54,95
A 432·20T 20E L OSCAFl 4 30 ... 36
M H Z . .. .. . ... •• •.• .. . . . • • 4 9 .9 15
A 14 T ·MEI T W IST M OUNT 11001,4
AN D II FlACKET 15 ,9 5
A50-5 S EL IIEAM 6 M ETE Fl .. • 9.f,l5
ATII-.34 .E L TR I -E1AND 10. I S.
20 •••••••••• . ..••• . . . . . . 239,95
A FII -I IIA LUN A TII ·34 FER FlITE
1·1 .. • • . . . . . .. . .... . .. .. • • U_9!5
C A -I R INGO CII "'NTENNA .. 29.95
I,lS-2 3 llANO HI. LOW. U H F SC "'N ·
NEA 1,l0NITOA ANT ENNA . . . 2•.S0
LAC ·2 L I G HT N I N G AAAESTOA
SO 239 EACH END ••.•••.•... • .60

. H V -GA I N
, . A V QIWB VERTIC"'L 10·THRU -
'10 ... .... .......•........ 67.00
18AVTIWII VERTICAL 10·THRU -
80 ..•. .........•..••••.•• 97.00
I.FlI,tQ FlOOf 1,l0 UNT KIT ''lAva .
ISAVT ..... .......•.••..• 2• .95
ISHT >iV ·TOWER V ERTICAL '0
THAU 80 •.•••......... ... 259.9 5
TH3JFl 3E L 10 11 5120 E1E AI,l 750 W
PEP ..... ..... .• . . . ...... 144 _!tO

TH31,lK3 3 E L 1011 5120 IIEAM 2KW
PEP . .• _.••.............. 199.50
TH6DXX 6EL 10llSl2O liE AM. 2KW
PEP .••..• .........•..••. 239.95
20311A 3EL 20 I,lETEA ...••• 149-95
.02I1A 2E L 40 I,lETEA '99.95
I $JBA 3E L 15 I,lE TER . . . . • . • 79.95
64B4EL6METER IIEAM . . . . 4 5 .0 0
244 H V aUAD. 2EL a U A D 10 /' 51
20 .. . . .... .. • • •. • • • • • •• • 2 19.95
DB 'O/'5A2EL'O/'5E1EAM . 149 .9 5
21100 T R A P DOUBLET ANTEN NA
4 0 /ll 0 • • • • • • •. • • • • • • •. . . • •. 49 .9 5
5DBa T RA P DOUIILE T ANTENNA
'OTHFl UIIO . ...•. ... . . ..• . 19.95
270 MOBI LE 2 I,lTR 6 DB GA IN
F IB EFlGLASS 3/8 X 24 ST U D . 39.95
271 BASE ST A T I O N MOUNTING
IIRACK ET 270 . ...........•. • .95
8N-1I6 FE R RIT E BALUN 10 -T H FlU
BO ... .• .....••.•••••••••• 15 .9 5
LA-I LI GHTNING AARESTOR .
HEAVV O U T V PI. ·2 f>9 CON N E C·
TOFlS _.. ~ _95

CICEN TEAINSULATORF OA
D O UIILET ................•. 5.95
El END INSULATOR FOR DOU II
I.ET PAIA ...••••••••.... ... 3 .9 5
269 2 I,lTR RUII BEA D U C K IE "'N ­
TENNA 5 /16 X 3 2 II ASE •••••• 7 _00
27. 2 I,lTR RUIIIIEA D U C K IE "'N
TENN A E1N C BASE •.......•.. 9 .00
2 7 5 2 MTA AUElElEA DUCK IE AN ­
T E N N A PL 259 II ASE .••.••••• 7.00

. ...OSLEV
C L-33 CLA SSIC3EL 1011 5120
IIEAI,l .....•..•.•••...... 22. ,00
TA-33 JR 3 EL 1011 sno
IIEAI,l •..•..........••••• 1.5 .00
TA -33 EL 10/'5/20 2KW PEP
IIEAM ... .. . . . ... .••••••• 19 8 .00
T A4 0 K R CONVEFlS ION KIT . A DO
4 0 MTR TO TA - 33 •. ..••••• 88_50
01-2 VERTICAL GROUND PLANE 2
MTR 1 KW • •• •.. .... .. .. . . . 30.00
SWI.-1 SHORT WAVE T FlAP
DIPO LE . . . . . . . . . • • • • • • • • • • 41 .2 5

. M IN I ,PROOUC T5
HO-l H V BRI D aUAO BEAM ANTEN ·
NA E1ANOS 6 . 10 . 16 &. 20 MTAS,
ELEMENT L EN GTH 11FT .. IIO D M
4 1'; F T . TURNING FlADIUS 6'2"
I20QW PEP. FIB RATIO 12 TO "
D B. IDEA L IIEAI,l f O R SM A L L
AREA. WT . 15 LBS .....•••• '19.50
C ... VERTICAL ANTENNA 6 . 10. H•.
20 MTR. 1200W PEP .•••••••. 52.50

. L ARSEN
I,lM·LM-'50 2MTR. 5/8 L OADED
144·11. I,lHZ MAGNETIC M OUNT
ANTENNA WITH RG -~/U

C OAX .. . . . . . . . . . . • • . • • . _. 3 8 .50
GC-I. M H iO 2 MTA 518 LOADED
1'1'117. I,lHZ G UT T E Fl C L A I,lP
MOUNT ANTENNA WITH
RG-SoBIU ,. 311.50
A M II-15O K 2 MTA 6,. L OADED
144-1.' I,lHZ TRUNK G UT T E R
1,l0UNT AN TENNA WITH
RG '!58/ U .••.....•......... 33,00

. DEPHR~

S K YCL A W VEAT ICA L • .a1801
160 ..•.........•.••••.•.• 79 .50

S K Y M A ST E A VERTICA L . 10 THRU
.0 ... .....•...•.•• _ . _ . • . . 8<'_50
8Q-.o&VR AE50NATOR 80M FOR
SKVMASTER .•••••••••• .•. 29.50
EX·' V E R T IC A L FULL 40 I,lTR fl.
WAVE 33 fT, I D E A L V ERTICAL
FOR PHASI"-G 59.50

. NEWTRON ICS
. 8T V VERTICAl. 10-40
M TAS 99,95
FlM-75 AE SO NATOFl ADD 75
M T A S •. • . . • . . . . . . . . . . . . . . 1 5, 50
RM -75S S U PE R AE SO N AT Of\
I KW •••••• ••• •••. •• .• .. . . 30.00
CG -144 2 I,lTA CO LIN E A R 5_2 DB
GAIN 3 18" X 2." BASE 25.50
CGT 1'142 I,lT A COLINE AR 5 _2 DB
GAIN TFlUNK L IP 1,l0UNT .. . 4 1 .30
DCX O ISCO"- E ANTENNA 40-700
I,l I-lZ .. .•.... .. . .. . . .. . . . . 13_00
G 6 -144 A AEPEATER APPAOVED 6
Oil G A I N CO LlN E A Fl 2 I,lT R .• 61.50

. S.,. ...N
TII2A:lEl IIE ...M 10/15120 . _129 .9 S
T83HA 3 E l 8 EA I,l 10 115120 . 189.9 S
T8<'HA 3 E l 8EAI,l 1011 5120 . 2. 9 .9 S
7.2 TFlI ·8AN D 20/.0n5 METER
1,l 0B llE . ELECTR ONICALLY
T UNE D AUT OI,lATIC llAN O ·
SWITC >i ING 500W PEP __ . _.. 7 9 .9 S
SW Fl I A POWERISWR I,lETEA 0-' KW
3_5 150 MHZ 50,239 I N LIN E . . 2S.9 S
SW R -3 I,lEASURE SWR 1 :1 T O 3 '
s W R AT !>OO O H MS 1.7 TO SO MHZ •
SO·239 IN LINE ••••.•. .. . ... 12 .95
F S I I,lEA SURE S FlAolATED
POWEFl . TE LESCoPIC ANTENNA
1 .5-200 I,lHZ 10.95
WI,l ·2000 INLI"-E WATTI,l ETERI
SWR THREE SCA L ES TO 2000w
POWEA /SWR 3.5 -30 MHZ • • • • S9.95
WM -3000 A T FlU E ' E P sse I N LIN E
PEAK FlMS W ATTMETERISWA TO 2
KW 1"- AM S o Fl PEAK 11'1'
SWITCH ING . . .... •... • • • . • 79.95
WM ·6200 INLINE VHF 50-150 MHZ
WATTME TEA/SWR T WO SC ALES
TO 200 WATTS . . . . .. . • .• . !>9.95

. CD R ROTOR $
HAI,l II RO TO A W ITH
CONTAOl •••••• . • . .• . . . . 139.50
CD"'. ROTOR W IT H
CO"-TRO L •••••••.•. .• . .. 11 9 .50
AFl -22 A O T OR WITH
CO N T AOL •••••• .• .•. . . . . . 4 9 .50
8 CON DuCTOR AOTOFl C AII LE PE Fl
F OOT 17

. COL W III '" WIR E
50 fT AOLl.- AG -S8Iu LOW LOSS
FOAM Su PE R f L E X CO"'X WITH
Pl·269 EACH END ...•....... 7 .S0
100 fT ROLL A G ·S8/U SAI,lE AS
A IIO VE 13 .00
ec fT R OLL R G-81U L OW L OSS
f OAM SUPE RF l E X CO A X WITH
PL-2 59 EA CH END 1• .00
100 fT ROLl.. AG3/U SAME AS
A BOV E 2 '1.00
1(10 fT ANTENNA WIRE NO. 17
BARE COPPE RW EI..OST A A N D ED
7n S 3 .90

S1ep
E1ectro::n.ic&

CO.
P.O . BO X 100, HWY.441 , DEPT. 73E , orrn.NORTH CAROLINA 28763

WE PA Y SHI PPI NG vi a UPS o r best
way on all advertised items to 50
states and APO/F PO on mailable
items. Export orders shipping ext ra.
We accept Master O1arge, NC resi ­
dents add 4%sates tax . Phone Bill
Slep (704) 524-7519.

179



•
"

~•c
"•c,
"c
•o
"••
l,
I
"

t

TOUCH·TONE •
GENERATOR
CHIP

New, 2 o f 8 encoder ch ip MEB900,I,im '
ilar to t he MC1441O). $old with da ta
sheet on uses 0/ MCI4410 ch ip. No
cr ystal. requ ired. Sh . WI, 80'.
7Vl70160 . $6.95 ea. $60,00 lor 10
MM 5240 STATIC CHARACTER

"GENERATO R CHIP ,.
64 · 8xiS eharac te". 2.560 ,bit . Wilh dala . •,
51> . Wt . 8 0. . . 7IC70231. . $6.00 "a .

lMEMORY CHIPS ,
o•"

,

These a'e ", rpius from a local manu·
fac tu' e' who went bwke These h;>\le
min'" a" leaks at th e glued edges, whIch
a'e easily seaied wittl some wh ite glue .
Th" catlinet, h;>\le a walnu t g,ain "vnal
clad finish, Each cabinet has a hole ready
for a n 8" woofer, p lus 2 mo'e ho les for
4" tweete rlsl &/or midrange(.I, Sold
wi lh grill cloth and da ta . Si,e: 21" hrgh
x 12" wide x 8" deep . Sh . WI. 13 l b .lea.
70 B70197 . . .$13 .50 ea.
2 for $25 .00 . .$ 25 .00Ip ai,

Thi, 'I!9U lated powe' ",pply ha. out ·
puts of ± 15 yoll< at 0.25 "",ps and +5
yo lts at 2 .5 amp•. with an inpu t of 115
VAC. Manufactured by a eomp ule-r
com pany as part of a phone da la termi·
naL Th' ee (3 1 723's (iC's) are used fo,
yo ltage rI!9Ulation. Uni" ha" e ba"i er
st , ip outputs, and a'e open f, ame, Si,e:
5" x 9" x 2". New ",rplus Qly, ltd.
5h.Wt. 5lb' , 6MI6021 5 . . ,$17.5O
3 lo r $45.00 . . 6 MI60215 $45.0013

BOOKSHELF OR FLOOR
SP EAKER CABINETS

LOGIC AND OP AMP
POWER SUPPLY

FERRI C CHLORIDE
P.C. BOARD ETCHANT

INPUT/OUTPUT TERMINAL

•

B& l HELI UM-NEON GAS LASER
POWER SUPPLY

GAST
VACUUM

.. PUMP
••o
•o

""

N....... ",rplu, clock alarm movemen t by
~ Gene'a l Time !Tal ly). ThiS lighted dig ita l
IE mo.ement was part 0/ a clock/'adio,
u ala,m. and has a 15 amp SPST SW ilCh to
.. turn on 'ad io (or whateve r) at the time
~ ttlat you set. Numer al Hei!fll i. 0 .3",
IE Ove,all dimension, are 5" wide x 3·118"
" deep x 2·,,"high, Aun,onl15V,60Hz
.. Sh Wt . 6 oz. , 70 70235 , .. .$4 .00,
§
••

o,
•
l

,
"
""•
•
•
'g Complete la"" power lupply, inc lud Ing
.. CO"', eoll, and enough room fa mOunt a
~ I."" lube. We have IfII,d it w ilh a HuQhe.
y la. er lu tle and il I i,s eaSIly Th.. "'!lply
OJ shou ld power any lmW helium ·""oo ~,

~ I."",. li ke t ho", m anufactured by B&L ,
3 Metrol ig,c•.•tc, B,and n_. bo.<ed.
.. Sh. WI. 12 lb. . 5200178 $1 5 .00
J: 8 lor $100,00 , .52 00178 .. ,$100 ,00/8,
•,
",
•,,
•,,
"••
I
o,
.. We have 10IJ1ld some 2,000 TV eha,, ;,
a lhal ",e,e damaged en'O\.Ileto mfr . Tl>ey•c were intended fo, use in 1.,. model "'IS,
Y and , r. all solid nate. Mon h... cracked,
.. PC board. 0/ bent f,ame., etc. Parts a·
:Ii lone are worth 5 limO'S ... much as Ollf,
" low prices . All unin are 50Id " AS IS", all
Z ...1"" are final 13" & IS" eh... ', indude
'. luoe,.. SII. WI. 12 Lb> . each.

13" Ch... i. 7 0 Z70059 .... $22.50
15"Cha"i, 10 Z10060 . . .• $ 22.50
11" Cha"i, 1 DZ10061 $ 14. 88

9" Cha..i, 1DZ10062 $14 ,88

DIGITAL CLOCK / ALARM

Spec: ial 13 ,eader price th i, month!
only $13.88

TOUCH·TONE
CALLI NG
KEYBOARD: •

•

"
~,
~

I
•
"•i
•
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$.98••.

SPOT ,

MINIATURE .£
TOGGLE
SW ITCH

$.98.. I£Id
10 10 I" Ik , 11

1.11 .' 1.73 .11

BNe CABLE
15 1001 of RG-58U
co nnec lo, at ends

'_l.2_...- _ _ ·......
-.u_ .. · _ ,,· , ' ,
_ "" TIl. . ; ...

HI 10
.05 .os

.. pultln

BCD
1139 ...

10 10
l['If"]9

mbwheel
'9..,.,s w ll c h

UICTIOlYTICS
... \ 1 H

U tO / Sh.Utl 1)$ UI

10001151. 1.55 4t .45
....1

DIGITAL
AlUM Cloe.
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NEW
DIGITAL CLOCK

with
10 MINUTE

TIMER
6 d igits - 12/24 hour

Here's the kit everyone has been asking forI
Never fail to identify your nation again . And

it's easy to use, just tap timer button 10 start , 9 minutl!1i later Ihe d isplay w ill flash on and
off 10 alen you . Reset ;t by s imply touching the t imer button or it will reset it se lf
automatically after IWO minutesl Other features are : jumbo .4 " LE O readouts , d ura ble
. "U uded aluminum case ;ll/ailable in 5 cote-s, plug transformer. Polaroid lens filter. time set
buttcos, f inesl qualiw PC boards and super instruct io ns. You get all parts - no eXHas are
needed, unhke $Ome of Ihe kludges o ur ccropetucrs offer! Colors avaIlable : gold, black,
silver. b-ooze , blue l'Pecify l. Size : 4.25" x 1.5" x 1 .5" .
Clock Kit with 10 min . t imer . DC-l0 .•..•...• .• . .. ..• . . . . . _.... .. . . . • . . . . $25.95
Regular 12/24 hr clock kit ..•........ .. . . . . . . . . . . . . ...............•.•... 22.95
Alarm clock, 12 hr o n ly, DC-B ...•.•....•.. .•. • . . . . . . .... . ............... 24 .95
K its are also ava ilable fully a$$@mbledand tested, just add $10 to kit price.

FM Wireless
Mike Kit

S2.95
FM-l

Transmit UP 10
300' to al'ly FM
broadcast radio.

Sensitive m ik e inpu t requires crystal
ce ram ic or dynamic mike_ Aul'ls 01'1 3 10

9 V. Supe< sensitive model FM-2 . $4 ,95

TONE DECODER KIT
A complete t one decoder on a s ingle PC
Board. Features: 400-5000 Hz ad justable
frequency ra nge, voltage regulation, 567 IC.
Useful tor touch-tone decodIng, tone burst
detection, FSK demod, signaling, and many
other uses. Use 7 for 12 button t ouchtone
decoding. Runs on 5 to 12 volts.
Com p lete Ki t . TD-l . . . . . . . . . • . . . . $4.95

CAR CLOCK 12/24 HR CALENDAR ALARM CLOCK
6DIGIT 52595 6 Digit LED 12/24 Hour

Asse m bled and test ed. Extend the range of
your coun ter to 600 M Hz. Works with all
cou nters. Available in kit fo rm for $44.9 5.
Specify +, 0 o r +,00 w it h order.

• High accuracy 11 m inutefmonth)
• Big .4 " LED display
• Special circuit supp ress a ll vo ltage

spikes and ttansienu
• Same case i1S illustrated abolle
• Displav blanks with ign iti on off
• Rellerse polaritv protected

Complete Kit , DC·7 $25.95
Assembled and calibra t ed 35.95

MUSIC LIGHTS KIT
See m usic come al ive ! 3 different lights
f licke r wi th m usic or voice. One ligh t for
lows, o ne for the mld-ranqe and one for the
highs. Eac h c ha n ne l indi \lidua liV ad justable ,
and drives up to 300 wails. Great for
part ies. band m usic , 'l ite cl ubs and mo re.
Complete Kit, ML ·' , $ 7 .95

A super~nsitive amplifier which will p ick
up a pin drop at 15 feel ' Great for
moni tor ing baby's room or as a gene.al
purpose t est amplifier , Full 2 wa tts 01
output, ru ns o n 6 to 12 vol ts, uses any tv pe
of m ike. Requires 8-45 o hm speaker .

Com pletll Kit. BN-9 , $ 4 .95

A grea t a ttent ion getter which alter·
nat e lv flashes 2 Jumbo LEO$. Use for
na me badges, buttons. o r warni ng ty pe
panel ligh ts . Ru ns o n 3 t o 9 yolts.
Compl.u. Kit $2.95

LED BLiNKY KIT

SUPER·SNOOPAMPLIFIER

Th e fa mous RE clan C p ower amp now
available m ail o rdar ' Four V\letn in f or 30
Watts out, 2 in for 15 ou t, 1 In fo r 8 out,
lncrlld iblll value, comp late w ith a ll pa rts ,
instructio ns and dllta ils on T · R relav. Fu liV
stable. out p ut sho rt proof, in f ini t e VSWR
p rotftCtedl Casa no t incl u de d.
Complete Kit $22.95

30 2Me'M
WATT P OW M Amp

Has every fea ture one could ever ask for . Kit
includes everything except case, build it inlO Willi .

sta tion or even car! FEATURES :

­•
'"••

•,.•
•V

600 MHz
PRESCALER
$59.95

DECADE COUNTER
PARTS KIT

INC LU DE S • 7490A decade counter
. 74 75 latch

53.50 · 744 7 LEO d rwer
• LEO readou t
. Cu rre nl lim it res ist o rs

Comp le te wit h instructio n and deta ils on
how t o b ui ld an easy, lo w COSI t -ee.
cou nt er. R8

POWER SUPPL Y KIT
Complete tr iple requ tated power supply
provides va riable ±15 volts at 200 mA and
+5 volts a t 1 Am p. 50 mV load regulation
good filter ing and small size. Kit 1l!5S trans­
formers. Requires 6-8 V at 1 Amp and 18 to
30 VCT .
Com plete Kit . PS·3LT . .. . • . • • . . . . $6.95

SIREN KIT
Produces upward and dow nward wai l char '
actenst ic of police siren. 5 Watts au dio
ou tput. runs o n 3·9 volts. uses 8·45 o hm
speaker.
Com p le te Kit , SM·3 $2.95

CODE OSCILLATOR KIT
Powerful 1 walt aud io oscillator of ecpeox .
1 kHz, good for many uses. Greal fo r
warning alarm, batte ry checker, vol tage ind io
cater and code oscill ator.

Comple te Kit , CPO·' . ... . •. •.. .. . $2.50

10IS1 .00
101$ 1.00
31$1.00
31$1.00
31$2.00
3/$2,00

"
SO CK ET KIT
A..,. •....,' 01 12
....,., .._ IC

....u .., Good 10
_ ......nd,~
mop. $1 .95

NPN 2N3904 'ype
PNP 2N3906 IYpe
NPN P~. hl>.OW
PNP 1'0_' 10b 40W
FET ",PF· l02 'YIM
WT 2N26<16 type
2N]05!", NPN POWIt<

TRANSISTORS

SEND FDA DETAILS
$149.95

I N9 14 A .y~ 50/'$2 .00

FERRITE BEADS
w~I> ,,,10 I nd-.:.
151$1 .00
6 "0" 8...." _ .
SISI .OO

~on

w",. I"' ....,
_ ...... 1" "'"
IoSl. H, M' O

SOC KETS
I. PIN 5/$1.00
16 PIN 5/$\ .00
241'1"1 Z/$I.oo
40 1'1l11 ] 1$2.00

309K .99
309H .... .99
3oWK·12 ,. 1. 25
7805 (; .99
7812 ~ .99
:nI15 '" .99
7818 ,99

REGULATOR

PCB_d

""1 ......1"'....
$1 .19

B08DA $18.95

l00V. IA 1W$1 .00

$9.95
D",nllO'
,__d....._.....-

555 50
556 ,15
561 1 15
1.58 50

LE D DRIVER
75491 ,50
75492 ,50

LI NEAR

VIDEO TERMINAL KIT

hClO<Y pti__n; 0.1' , 1> both
X..O. _ 74 1 -' ..-n

10 fOI $2.00

7410P·AMPSPECIA L

"""as
.ec

", ~

OIODES, l KV,2.5A _. _. _. _. 51$ 1,00

FNO 3S9 .. .4·' C.c. .75
FNDSIO 5" CA. 1,15
Dl101 ,.33" C.... 1.15
HP1 730 , .21"" C..... 1.15
R~ ""'''0"" F ~,~, 4 7!>" X1.115" .59 21L02·1 S1.95 Fa ' 450 n. low Pow.-

TTL

CHEAP CLOCK KIT
oc.. F_ .._

e 6 d090' 4"' LEO
e 12 '" 24 I.-mot

74$00
145112
7U1,.13
1.15
1.00A
141.3

lE DDISPLAVS

COMING SOON:
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VARIABLE POWER SUPPLY
• Cont inuously Var iable from 2V to over 15V
• Short-Circuit Proof
• Typical Regulation of 0.1 %
• Electronic Current Limiting at 300mA
• Very Low Output Ripple
• Fiberglass PC Board Mounts All Components
• Assemble in about One Hour
• Makes a Great Bench or Lab Power Supply
• Ineludes All Components except Case and Meters

OTHER ADVA KITS;

IC o. FEr , WITH
$5 & $10 DRDERS.t
DATA SHE ETS
WITH MANV IT EMS,

_ ,IMPF,02~H. Rf Amp JJS1
' 51$1 oW61JMOS'ETR'Amp SUfi
_' llMJ240u0d14'OpAmp ,90

41S1 lM316P,,>vv" R.. ..OlP .M
.., I NI~r.s T;_ mOlP 21S1
fllSl UIl/23 2·nv R.. OIP 3"1m'l LM141 C"'o 00 A.....OIP ' ''1
fllS\ l Ml 0f>8 0 .... 1.1 O>O IP 3111
6/$' CAJOIl5 ~ T"PI A"tV D'P _56

$6 fl.C"95DN ' '~v'50..A mD'P Ufi

*SUPER SPECIALS:

fl.f:J91 fl.. Po....' A..p T' 'O-:I5W • J-.lO'l'H. TD·3 1IS.oo
r.55X T;_ 1~1-'.' D;" ' ,"""'" "om 556 1>.ld".1 31S1
fl.co '94TlC Duo! T'''';08 fI._,..", ' 0 .2 ",.-.ov • 200mA TO.e& Sl,5Q
fl.CO '85TX D.... T,_.." fI._,,,,,, ' 15v • 1"""'.0 ITO 661 Sl.2!i
80:18 W"'''''m Go_".. '-" A W... W., . C~"" ,,,. Dm $3.15

'N9' 4 ' OOVI ' IlmA [}iod.
'N'OO' 'OOWIA R.."
'N"5<l30V'N8' •
8 11' 50v \lA ....... R..
2N2222A NPN T,,,,~_
2N290 1 PNP T,..,.,,,,,,
2N30S5 Po_ X;>l'" lOA
2NJ904 NPN AmpfSw ';'00
2.. 3906 PNP Ampls.. ,1100
cP6MI Po_.H >lAmp

FREE
DIDDU TAAASISIDRS TRA~SISTORS TRANSISTDRS URtAR Ie',
l,HERS 6 .. , . . ,. ._, "., ...... "" ....,....• su,
RECTIFIE RS ,. ,,, ",...., ,0.1, .._ "', ,_t~ I."
, .... .. .. , IO .. , .. '" " 11 ,..., •.• ,_,~ U'I
,.... ..... ,.." "" ,"m "., "OM' ""."'" I,1t
,.... .. Ill ' , ••m .......m "01 "." ,..,..", u .,_ '""" " ,...... .IS, ".. .", ....,..,... 1."
" "' ,, , .,... ]I ,..... ..... " " l4t ,"'"." ..,.,.. "'" ,..... " ,..". "" "" "" ll."'. UI,..,,- "'" .."" " ,..." "" "" ,""'" ,...,...,.. ,."', .,.. ,..... .. ".. ... .""V· 1111
,.." . ,,, , ."".. "'I' ,..... .. ,.. .'" . " ... ...•,. _ 110' ,.,... "'I, , ..... .. .,,, ,._. ...

,._ .,,, ,._.. ""_ 1111........ "" "".". ...
,_ ,. ll/" ,._ .. ,...., ,.. ' '''" ,.",. " ..,- , "'.. ,..... .. ,..", "'.., "'.. "",.... "'" ,._. , " '''' , , l."'. II.",- ""' ,....,. ..., , ". ....' ,.,.". ...,
, - " ,,, ,.,'" .. ... ,..... .. .. ' .. 1111 ••,.". . ""'..... ,,'" ,..... "', ._, ..,."." ..
, _ , " 111 , .,... "" "".. " ".. ..... . . ,.t<. ..
, . .. .. "III ,.,..... "" _ . "" ,"" .. '''' "">0" "
,..,... '" '' ,..... , ...., <U. ' " '' ,..OJD" ,...
, ...,,, .. ,'" ,.".. ' " ' ,..... .. DlGITAl IC', "4C'~ '" ..,..'" ,...". "",,_ "" l.'.... 1.1<
,..... "III ,.,.., "'" ....., .,., ...." ... .... ""..... "ll,..,,".. ,.,.., "", ..- ....' ..,.... ""."" ..
,..,., 'III "',.., ' " ' , .., .. .. 50"". " . . ...." , ..,..." .. ,._ ....' ,..... ...,,."". " ".... ,..
,. .... "" ,.- ,," .." .. OI" ..,.... "".." . , ..,..... .. ,..,....,,."". " ..- ..

,._ l1li' 'OlIO' "" , . " " . "".,...., ,..
~ARAC'OFIS , . ..., .. ....., ..... , . "". .....-. ..
,..,.. .. ,._ '"' ..".. " .. ,."". .. L_ ..,.".. .. , " '" "" .._. .. ...'... ,...
.. , ........ , " ',II'L1.IA." '. • ..' , ..
" ....... .. ,..'" ' , . , ... II." ' , ...•V"' .. .. ,..... " , , ,.",.. " , ,..
• VU' ,..... ... .,.. "'.." " .. " ..". ", ,.......
..." .. .. ,._ "'.... " .11 , . . ... .. D. ".V".. .. "'.." ,... "'.... ,,', ,...... ,... ......,... .. . ,..." .."'.... ,,.. ,,", ,,. .. ...VII" " ,._ ,... ,..... , ,",m·. ' . ""Nlv' ,...
....01 .. .. , . .... UI , , . ..... " , ". ,,.

~.". ,..... ,. , ' ".. ,.""" , , , ..

ASSEMBLED $17.95
A DD $1.25 FD A

POSTAGE/HANDL ING

KIT $11 95

MORE SPECIA LS; ""'"
RC4'9r.oN >15V ~ 50.... ~OLTAQI REGulATOR IC, V.....,. 'v

u" . M.... . ..... H'.-, I, R_,""", ,'w SUPPIv ,.. OP AMP-•.•t<
R..."".. "" ,,"'_ ..... DC 1' 8 _30V) ."., 2 ""PO" ....." ...,W"" 0". s.-. ..,., Sd>omo'"", 8p ol ..D'P S l .2~

LM14' FRIO CQMPINSAHO Of' ....P. " .0'41. MCl1" , . t<_..D' P ~Il '

MC'4!;" OUAL 10' Of' AMP mO'P 3111
llco558 OUAl 74' OP AMP mO'P 3151
2NJ904 NPN TRANS 'STOR AMPlI f,ERlSW,TCH to 50 rnA ~ 1110 elS l
lIN ERS-S_,1v Vo,.... 3 ,3. 3,9. 4,3. ~, 1. e.e.e,2 400mW 41S'.00

91. , e. 12. 15. '6. '8. 20. 22 , U , 21. "':UV 1'10'1l.1 'Won JJS1.00

_ MONEY_BACK GUARANTEE
_ALL TESTED AND GUARANTEED

ADVA ELECT RONICS
BOX 4 181 \( WOODSIDE, CA 94062
TeL (4 15) 851 -0455

ADVA

' 0<;00 ,,_ .... ~.. CtoOS. TTL, CT" .T<, ~TL, ~ ," " _~..,. Ie'.
"'''' ~ "',_ - _ ... ,_ ....... "'_ _ ~o " _~"""

...-,.. _",0__.. __ "" _ "..'V" .•

. ... C •• • VLA... "'*" IlWP<. T .tTI ."",<.-0 .."" __ ""'...-... _." _""' ." .... ........~ ..... "' --
_~ A..,_ '" _ .. ' V • _0, IV • 000'0A. \2V • _', "V.
_ . _ .... _ _..-.. • M ,

..... _ .. _ . __ ..,.__oct~ ....- "'--_."... ....,-_ .......... _ " "- ''''''_.......-
, ..... , -. • • " 0 01. $ti"" _ .. w,on ...... ".... '''''" on" .. ,pro ON."'IJ"'_'" Do"'" w,on _ ...... ., -._'.. """' ~ _ '"''
"" w", _, ~_ " "0 .._ •. __ ,..", '''\I'' _,' __
011... ,ow.• .•" _ . ...... .. .._ _ .._ ....... " "' w'_ ""'..,
..' -. ... _ ..__._ 1(J["" ..""...,.~ ........ .... .... CAU,,,,, .,. __ >on _ _ • ~od ~ ""'".... "."...." ',,", _ 'IJA._'."" .._ ....... ,. "....._"'IJ....
00_ ,... ,. ., '" _ ... __ .. _ ..- .'•. c."._......_.._., ... COO_ ._·_..."'_.~ "'.~

SPECIALS- THIS MONTH ONLY

1N34

1N6263

2N918

2N3866

RCA29

LM741

LM1304

LM2111

CA3028A

RC4136

LP-10

Germanium Diode 60V 10mA

Hot Carrier Diode (HP2800, etc.)

UHF Transistor-Osc/Amp up to 1 GHz

UHF Transistor-1 Watt at 432 MHz

NPN Power Amp/Switch 30W TO-220

Compensated Op Amp mDIP or DIP

FM Multiplex Stereo Demodulator

FM I F Amp/Limiter/Detector

RF/I FAmplifier DC to 120 MHz

Quad 741 Op Amp-Low-Noise

LOGIC PROBE Kit-TTL, CMOS, etc.
(See Above - "OTHER ADVA KITS")

10/$1

$1.00

4/$1

$0.75

.70

6/$1

$0.99

.99

1.45

.95

$7.85

A24ELECTRONICS

BOX 4181 K
WOODSI DE , CA 94062
Tel. (4 15 ) 851 -0455
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P. 0, BOX 19442 E
DALLAS. TEXAS 75219
{2l 41823·3240

WE BET THAT WE CAN SHIP ANYTHING IN THIS AD WITHIN 48 HOURS O F RE·
CEIPT OF YOUR DROE R. If we lose we will st ill ilE!nd you r order and we will also send
you. brllnd new silver ' dollar for every $5.00 in merchandise you Ordered!

IF WE WIN WE GET TO KEEP YOU AS A SATISFIED CUSTOMER...
WANTA' BETH

' Silver lklllll~ lire new copper cilld style. Reful'1olk are calculated on nearest $5.00 inere·
ment. Sund.ys Ind holilHyS are eKclu<led.

Mini Grandfather Clock Kit

$39.95 kit

• eo.- 'OI. e_ """"
• 'ClO' So<od S' _
• A" CMO$ It e-nort_
• 1 a...o..... ""'_ PC -...

IU H .4_S"
• _ . _ .... oo .__nort--.o
· ~ ,.H LEO .- ...... A""""._-.,..
• ~Leo_ ...........__......-- .........,.,--· ow.... __ t.. · )'..... .... 3

0'...,.,",• Adi- ...... _ _
00 . ... _

• LOW CO$T
• ~ ...;'ft oil .-.. ind_,.....­_lI_...

$59.95 (M~_ '_k" ~"

TAKE
8Utomltic::

''"'Discount
on MDSE.
OI'den of
550.00 or_.

PS-12 HIGH CURRENT VARIABLE POWER SUPPLY KIT
A LOW COST WAY TO HAVE A QUALITY VARIABLE BENCH SUPPLY.

ALL ELECTRONICS SUPPLIED
LARGE COMPUTER GR ADE FILTER
PLATED PC BOARD
UNIQUE PRE-REGULATQR A LLOWS COOLER
OPERATION AT HIGH CURRENTS.
3 to l6V & lS to JOV (two rangesl iii
lOA CONTINUOUS (lSA with fan cooling)
ADJUSTABLE CURREN T LIMITING
SHORT CIRCUIT PROTECTION

$2.50

IllIlSllle SIIIII-lleUVlIIII
•

•

$6.95

Regu lat ion: 240mv Load & Line
Ripple: l ess than .SV@30V & lOA.

Outside continental U.S. Add $10.00

OVER·VD LTAGE PROTECTION KIT
(OVP- ll

The OVP·l will p rotect your expensive gear from voltage
surges, power suppl y malfunction or tampering hands
011 yo ur voltage adjust. Every regulated power supply
should have one. Cheap insurance for expensive equip­
ment. ' Adjustable from 3 to 30 volts DC, Useable on
Supplies up tc 25 amps. Power supply must be fused .
Directly compatable with the PS-1 2 Power Supply. PC
board and all pa-ts suppled, including 25A SeR .

Add $3,70 for UPS shipping.
for Parcel Post & Insurance .

6 DIGIT MINI MOBILE ALARM CLOCK KIT
Many o f our customers who have bought our o ther mobile clock kits
(M K-03 & MK-04), hive requested a small mobile clock for in dash
mounling, We put our engineer 10 wo rk on it and the result is the
compact MK-05. Designed to be a mobile clock from the ground up_
There has been no compromise on quality . Take . loolr. lit the specs ,
pr ice, Sill IOd comPllra it with any other clock kit on the markat .
We will be w, it;"S!for your order! MK-05• 0.-............ _• T •-.-'-· :,'":;-.:,a.:::.:.:r' uo .. $12 95
· ;:1s ~,~PC "" . •_ _.- "

....-_ /-~ <
• ~._ _ , N _'- "-..... Q;,;
___ MOT I,U "-·Cooo_____ '" '"
l..-,_ h' ~ ~

• ._I~VOC:.IO .. io_ "'. ~.• Il "". •_ _ ..... _10"__
• PC_CIodl'1.• ~.r
__, 1 JJr '.)$-

$49.95

TERMS : NO COD'$ • Send check or M.O. • Add 5" postage

h . Residents add 5" SlIles 18K • Fore ign add 1ll" (2O'lII a,rmail )
Orde'r1. under 510_ add 60c handling · Repair service ONail,ble
Accepting phone orde~ on Master Charge and Bankameric.rd.88$9.95

All n«essIfy cern­
~ts & PC board,
Less speaker.
5 to 10 watts output
~i"9 on speaker im­
pedence. Use,ble from 3
fO 15V (lower vol~
giV'ts reduced outpUt).
Requir" 1 amp for full
outpUt.

OUR CUSTOMERS WRITE ABOUT OUR COl KIT:
". ..great kit .~

_ "., ' ~ " gocd --'_H' I~...u".-._ ...._ . ... u=t!Jrl.
"':.. flllltMtic /c ir Md smva. Send three more_"

The COl kit ,s . 1I thne things'nd more. Get in on a one-time d"al.
Complete electronics.
Requires heatsink lnot included } also works for voltage source
for high intensity strobe_

SOLID WOOD CLOCK CASE
Hlllldcr,frfJd specificMly for rhe Grandfather Clock {see picture above}

MADE FROM SELECT SOLID HARDWOOD. These beauti ful ClI5eS lire
CUStom cut fOl' the Mini Gr.ndfather clock .nd available in either ASH or
WALNUT. Case comes with pre-<:ul ruby front lens and back paneL The
PC boards slide eMily in to two internal grooves to make installation Quick
end easy. Choose from the following:

Complete case itSStmbled.nd finished _ $19.95
Complete case kit . All pieces pre cu t end notched. bu t unslilined and un­

finished - $15.95
PLEASE SPECIFY TYPE OF WOOD DESIRE D, ASH OR WALNUT

Everybody is talking abou t it! A dual tone ear shattering
sound that is impossible to ignore . Resembles the Eur·
opean siren sound. EASY to assemble!

A speci al buy on • h.gh Quality ultrasonic transducer all oW$ us to
offer this kit lit a super price - but hurry, Quantit ies are limited!
You can build intrusion alarms, mo tion detectors. remo te
cOn!rols. lK:ho ranging or liqu id level measu rement equipment,
We suppl y the basic transm in er and receiver electronics includ ­
ing a dr illed and plated PC board, Tile units work at 23KHZ
with a range of 20 ft . and can be posit io ned opposite each other
o r stde.bv stde and bounced o ff a solid su rface. Tile output will
sink up to 300ma to d rive a relay, alarm circu it, etc. $19 95
ORDER US·Ol •

AUTOMATIC TlME ·OUT CIRCUIT
GiOO1 , 171Kond . ntrv del,v, I~.n triggefl an ,Iarm, li lto l, elC. wit~

5- 10 minule 1..loc lablel tim•. De.ice roarml it..lf .her 11>0 cycle.
Di'''''IIV complla!>. W;I~ Ih. US-ol Ind War!>. Alarm. f, igge"
on I ' ,,,,,," going Iron, i, hor.. Rlqui,H 12 VDe W.lllOUrce 0' ,in~ $3 95
up 10 200MA •
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Kit ' 5 314-5

JUMBO DIGIT CLOCK
A com p le te Kit (less Cabinet) feat uring :
si x .5" digits , MM5314 Ie 12 /24 Hr.
lime , PC Boards . T ra n s f o rm e r , L i ne
C ord , Swi tches and all Parts . Ideal Fit
in Cab ine l ll

JUMBO DIGIT .995ea
C O N V E RST ION KIT '

Convert small d igit LED c lock to large
.5" d ispl ays. Kit includes 6 - Leo's .
Mu ltiplex PC Board & Hook up info.

K i t ' JD-1 C C For Common cathode
Kit , JD-1 CA F o r Common Anode

SPECIAL PRICING!
PRIME · HIGH SPEED RAM

21L02-J~
lOW POWER · FACTORY FRESH

1-24 $1 .95e8 100.199 $ 1.60 e8
25-99 1.75ea 2()().499 1.45 ea

OVER 500 sea. $1.39 ...

FEA TUR E S AND S P E C I F IC A T IO N S :

DISPLAY: 8 REO LEO DIGITS . ~.. CHARAC TER HEIGHT
GATE TIMES 1 SECOND AN D 1/ 10 SECOND

IAUTO OEC. PT. PL ACEMENTI
RE SOLUTION , 1 HZ AT 1 SECOND. 10 HZ AT 1/10 SECOND
FREDUENCY RANGE' 10 HZTO 80 tll " Z. 18S tIIHZ TYPICALI.
SE NSITIVITY: 10 tIIV RtIIS TO SO tII" Z. 10 tIIV RtIIS TO 80 M HZ TY P
INPUT IMPEDA NCE: 1 tIIEGOHM AND 10 PF

1010 0E PROTECTED INPUT FOR OVER VOL TAGE PROTECTION.]
ACCURACY: ..:: 1 PPM I: .OOOl ....I: AFTER CALIIIRATION TYPICAl.
STAlllUTY: WITHIN 1 PPM PER " OUR AFTE R WARM UP (.001.... XTAq
Ie PACI(AGE COU NT: I (ALL SOCI(ETED)
INTERNAL POWE R SUPPLY ; S.2 'I DC AT 100 tIIA. REGULATE D
INPUT POWER REOUIRED: 1·12 'IOC OR "5 'lAC AT SOIIlO HZ.
POWER CONSU",PTlON: ~ WATT S
INPUT CONNECTOR: IINC TY PE

~.
•

60 HZ.
nAL TI ME BAS E
W,ll enab l"
o.Qll l 1C'oc ~ 1( ,1S
Clt Cloc ~·C~"end¥

1( .l s ' 0 Oll".ar"
I,om IZVOC ,
I" ' Z'" PC80a ' d
Po....", R.~ !l. I!lV
(Z 5 M A TYP I
Easy J .... ,tI! hookull
Accu' ''C1 .t ZPP ,",
_T 8 -1 lAdju SI" b l"

mpl"I" I('1 -4"
9 .95

,,~ l..I"l~lll-1T.·-',Ill' .1 ,. ~ j.

1 2 VOLT AC o r

D C POWERED

B. C o r X · t 7.Ji5

SU: THE WOIII I(S Ckd 11:11
CIoN' PIe,,,, I.. Sland

_1l8 'g ' - d l~I" S

_I Z0I 2. " , II"'''
_) sel s""""es
. Plug 1' ,,"s' OI"""
. t!l. lla' !S .l\Clud

P I"..g las IS

P'.-cul & d"l1~

1I .118!lO·. CP

S"I 6 ··I1" "" ·'W .3'"0,L - ...,, .

'23~ 2/'45.

VARIABLE REGULATED
1 AMP

PDWER SUPPLY KIT
• VA"'ARU ~ ROM' t" ' AV
• S><O RT CIRCUIT PROOF
• 723 IC "EGUlATDR
• 2 ><JO~~ PASS TRA>< SI STOR
• CURRE><T LI",m><G AT ' Amp
~I T IS CO",Pl ETf I><ClUDI NG
O"'U EO l SOLDE R PL ATED
FIBE"GlASS PC BDA"O AND
ALL PARTS IL. .. T"ANS.
FORMERI I(,H PS-lII li n
I RANSFOA '" ER2' V CT .. ,I!
p,,,•.,. :lOOM"- ., I ZV ",O
' .m".'~v. u. s.a

NEW LSI TECHNOLOGY

FREOUENCY COUNTER

,
1 AVE

W( 'AY AU ~HIr"II'oIG l I'oI CO N1II'\I( I'\ITAl USA -

KIT IIALR· 1
$9.95

II A L R-1 W T

W IRED &
TESTED

$ 1 9 . 9 5

OPTOELECTRONICS. INC.

Black. Whit, 0'
Clear Cove,

$&.50 ..

CABINETS
G,,,atlo<C locts Q' an yL EO
O,g 'lal .....OJec . Clu.·Reo
Cl'oassl s s"""es as Ek'l llO
.l\Crus" conl ,nl 01d'II" 1I1

dISp layS

BUILDER THAT WAHT S THE eEST . f EATURING 12 0R 2'1"OUR TI..E_
29 ·30·31 O.... y CALENDAR ALARM . SNOOZE AN O AJJX TIM ER CIRCUITS

W ill ,111.nll' lime 18 se<:ondsl l nd dat . 12 wcondal or 1TI8'f be wi red fOf time CIt date d;~y only.
with Olhttf fur>etions on demand. HI ' built·in Oldlat Ol for banefV back·up. A loud 24 hou r al.rm
wit h a repeallble 10 minut e snooze ,I, ...., . !arm set & Ii""" !leI indicators. Includes 110
VAC/ 6OHz pow. pack w ith COld and lop Quality comPOnentS through-olJl .••

ABINET I
J"H.6%"W.5 %"O

CABINET II
a"H.5"W.C"O

H'~ LBS .

C O LO R :

B LACK

SIZE :

3" H Ig h

6" Wide

5 'h" Deep

KITS ARE COMPLET E ILESS CA' INETl 100" OfS ....A. 100" OfS.... A'

Al l 700 1 li lTS ~ IT CASI"'ETI A"'O ACCEPT QU ARTZ CRYS TAL TlME S ASE o; ' T

PRINTED CI RCUIT SOAROS tOt CT 1001 M s Sc>ec.ty .... 1001
sold _"ely _PI nse<nt>ly ""0 PC 8oafch ...
...- ~ , b.'g l ln . sol<l tJf Dia led end '''''--...:I
,.",,, comllOf'l"O' l ~'<OUI

I(IT aFC·SOCIS CO", PLETE WITH PR EDRlllED CHASSIS ALL HARDW ARE AND STEP-IIY.SllP
INSTRUCTIONS, WIRED . TESTED UNITS ARE CAltllRAtED AND GU ARANTEED. I'RESCALERS
WILL FIT INSIDE COUNTER CAIIIHET.

K IT'FC -50C ... . • •• . ··· 110 tIIHZ COUNTER WITH CABINET. P,S, . •.. • ••.. $99.85
KIT .PSL-350 ...•• . . . . . . 350 tIIHZ PRESCALER INOT SHOW'l l . •..• • . . .•• • . . 2 3 .95
KIT ' PSL-650 . . ..•• .• . .• 650 tII"Z PRESCALER [NOT SHOWN] ......... • • • . 29 .95

MOD EL'FC-50WT 60 tII"Z COUNtER W'RED. tEStEO I CAL.... . . . • 165 .95
M ODEL 'FC-501600WT.. 600 "HZ COUNTE R WIRED. TESTED I CAL. . . . .••• 199.9 5

AUTO BURGLAR
ALARM KIT

IlEO O R GREY PLEXIGLAS FOR

) ' ,6 '" , 1 /8"

TA KE ADVANTAGE O F THIS NEW STATE·OF·THE-ART COUNT ER F EAT URING T H E

MAN Y BENEFITS O F C USTO M L SI CI RCU IT RY. THIS NEW T ECHNOLOGY APPROAC H

TO I NSTRU M E N T A T IO N Y I ELDS ENHANCED PERFORMAN CE . SMALLER PHYSIC AL

SIZ E. DRASTICALLY REDU CED P OWER CONSUMPTION (PO RT A B L E B ATTERY

O P E R ATION IS NOW PRAC T ICAl). DEPENDA B ILITY . E A S Y A S SEM BLY AND

R EVOLUTIONARY LOWER PR ICING !

-:

._ '" _ 0 ''' ,....... __ ' 'f'" '__-:~...~_ , " .,.., -....
•• " " . ,,, " . "" . • 0." "' ..0...,'~. II '" _ ", _..... ., , ., """"".... _ " "'" .." ...... " ".,..,., ""'" "
...,..... " o " tO ..."c.C .,.....". ".'0' " "0'0 c_.",.."',, , ._ '... ..,. , _0.0." .., ."00 0"'.' ' ''''' '0.' ,"'" "ocU' , ..,. os .
" •• au.. ,.. to""" " ." ".. ' " •••"'",,_ "" " "' 0 " " "'." ""'''C'"' .,. ••' '''0.0 ",.., "".',.

KtT ·7001BWITI16 · !l·· OIGITS ... ,' lJS!15
K.T . 700IC WITH • . , .. O'GlTS &

2 · ) .. O'GITS FOR SECOI''''OS M2 SiS
I( IT · 700111 WITH 5 · ' "' DIGIT S MS!15



No more soldering diodes everv time you
want to try a new repeated
Just plug the Synthacoder into the back of yo ur
radio, select channel 22, and the Svnthacoder
takes command of your rad io - Giving you
finger tip control of ALL freq uencies.

• fron t Panel Thumbwhe el Control
of All Channets!

• Fully Automatic Invalid Code Control !
• Small Size: 3~" x 1W' x 6"
• Facto ry Wired and Tested
• Easy To Install

SPECIAL
only $87.95

postpaid
CA Residents add 6% sales tax

o Money Order

o BankAm{"rkard

Zip _

$ enclosed. 0 Cash 0 01eck

Please charge my 0 Master Charge
Credit card #-= _

Interbank ;t _

Expiration date _
Signature _

P,O. BOX 2233
1241 COMMERCI AL AVENUE

OXNARD CA 93030
(805) 486.()817

o I'LL BITE! Please send more info .

o I'M HOOKEO ! Please RUSH my Svnthacoder.

(; -- --
I E~gineering Specialties
I
I
I
I
I
I
\ ' - - - --- - - State _

'-----------------------



I WE PAY POSTAGE!

ELECTRONICS
P. O. Box 401 247. Garland. Texas 75040 (214) 271-2461

If your computer uses the S-100 buss; D.R.C. is a name you
will want to know.

Send us your name.
ROTARY SWITCH 2708 2708 DISC CAPACITORS

Instrumen t grade. 6 Pole . 3 IKX8 . 1 M FD 16 V. r.c. Leads
Posit ion . Ccntralab.

EPROMS
Most Popular Valu e !

5.99 each P.e. Leads . By Sprague.
Pri me new units from a major U.S . mfg. 20 FOR $1

I AMP RECfIFlERS 6..<;(} N. S. access time. Equiva lent to four

Hou se Numbered. Fact ory 1702A' s in one package! TANTALUM CAPACITOR
marked units . All meet 200 GOING INTO I MFD. 3S V. Kernel. Axial
PIV minimum. Many up to BUSINESS $15.75 each Lead . Best Value .
1.000 PIV. SALE! 10 fOR $1

30 FOR $1
Full Leads. 741C OP AMPS

POWER RESISTORS
.5 OHM SOWATT.

16 PIN ic SOCKETS MINI DIP. Prime New Units . Adj ustable 5"70

Low profile . Solder Tail. Has computer MFG's house number. 2 FOR $1

5 FOR 51 12 FOR $2
100 FOR $15 3 OHM IS WATT. 5 0110

ZENERS 3 FOR $1
I w. 15 v. House Number . OPCOA LED READOUT

Motorola. SLA-I Common Anode . .33 In. characte r
.25 0 HM 3 WATT . 10110 IRC

5 FOR $1 size . The original high e fficie ncy LED
.. FOR $1

IN47481 w. 22 V.
display . POWER ZENER

$.75 each
Motorola . INJ998A 10 w. 6.2 V.

4 FOR $2.50
10 FOR $1 2 FOR $1 W I B DW R

CALCULATOR DISPLAYS TRANSISTORS
Bra nd New Units 2N3566 - TO - 5 plastic. NPN. EN3906 - TO - 18 plastic. PNP.

By BOWMAR.
YCEO-40 HFE ISO TO 600 YCEO-40 HFE 100 TO 300Common Cathod e .

.11 INCH CHARACfER. 10 FOR 51 10 FOR 51

9 DIGIT· $.99 2N3904 - House H- TO - 92
6 DIGIT · $.69 MPS-6566 - TO - 92 NPN . YCEO-45

MYLAR CAPACITOR plastic. NPN. HFE 100 TO 300
1 MFO. 400 VOC. 50/0 . YCEO-45 HFE 100 TO 400 10 FOR 51

2 FOR $1 10 FOR 51 2N3616 Motorola TO - 3 Power
TlIERMISTOR PNP Germanium. 85 W. 75 Y.

I K OHM at Room Temp. TlS92 - TO - 92 plastic NPN . 7 AMP.
Ve ry Sens itive .

10 FOR 51 2 FOR 514 FOR $1

TERMS: ORDERS UNDER $IS ADD $.7S. NO C.O.D. WE ACCEPT VISA AND MASTER
CHARGE CARDS. MONEY BACK GUARANTEE ON AU ITEMS.

~
D20

ELECTRONICS
-

P. O. BOX 401247. GARLAND. TEXAS 75040 · (214) 271 -2461
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ALSO AVAI LUU
ASSEMBLED
$188. 50

$39.95

If you ka . .... · , ••• on. of ""I' fly·
... 1...ly . TO" In in f or I ...epri.. . Sec . ...
keep find ina .1I . b pa.t> ' 0 ..ny...•""
• • ~ ecp ."".n.lnl . coo U n"" _ bu. _'.
..rc 1, U Ic IC Vec tor _
du.H I , • • ' uff .ha. ".Iilh• ••~. iIa.rt
of .hl .Iec'.--I.. -,.Iot, ~11.,...., ka Y< ' 0 <10
.0 I" J'lU r 0Wft e..,.,. •• 10 ..... u • .,....,r ..-. _
acld. ... . "" 11 U k..... o f I ~' ...., .

.sf[ 1bv-AT (<U'-?<-7T~A-<A....I.A- ' G4

163.84

'V~ R I ~ 8L E OU TPUT 11 - 14V

what a supply!

,,,
FORM

n.., .... f1~re. II,.- ,h. w.,. I. f or e h...-.. _raH,.,. 110
"-11_. tI... illS "'ha......hc 1 _ e,.,se ·
tin _, '0 .0........' ' h io ...,Iy bas _ un !'Ia'
y ... e.. "._ l1lI:U't; AlPS ~ I . k • SO\ .." ,yela. CUr eust,.,
_ ' f o,..• • _ Iakla•• _ ''''en-atln
"ftlp .all• • hl. penubl.. Ilha••ha " Lll TO" Ilk. &bou'
.bi • •""" Iy' _ ......., .......bo.. ov.rYolt ..a p...,,"'ti......
.OS Vol. "'l"lati , no 1_ '0 f .. I L loM ...•F bypo...in•...
."" .1",,1 • • "", , lon. ~ll p..... (.",,,, , ... ..fo,..• •
b.I"•• • fi lt...} -.n' on ••i na l . ,1 .....1< boa r<! . """ .b.,
lnel""u . b. bu• • in • • ""d p'" d.vi c.. ~ -If ""••!>c. fo . hu ,
CS, or b.nch ..so • • b i . L•• elauy kI ' Ih. t I .... and I..".

12V*SA

au GOD6OUT ELECTRONICS
5Ql( 2355. OA.Kl AND AIRPORT. CA 94614

~vc..1 yeo _ in.'-a<! ou•."Cltc.p Clod'·•••illpl.....p........' l ou•• Lod kit 'u ' U, .pa..........._ ,.".'1 Luer. ~. ",•..- ou. <i. ~ lt h blUer r-NdouU. bUp••• di.I... _. blUer _nl•
• u '"So. o f • OIaap C1od M • CUr cu"'"" , clod IS , he "to._.... of • Che.p C1o<l~···""" .hi. H.
_ uYO """" ,lie "I.i< .1,. ' 0 .a", ~hil.......Inla. III . b. f as .hu -. .he o.lal ...1 <loch .""h
b'l $""""ft .•. U k. ti d',,, _.,,,_. $"I""ra.. ".iv•• aooI 1 Iflu.no... 11IZ' hou. _ ••U .... I>C
o. SO H••lpabUlty. 1_..1&1 q...llly PC board. IC _~" to .1,.IIIe" ~.U ~I" U<I _.

1III i . is I ~I.I' clock ~iI ... ln. _I, c tlnH k• .....y o f w' loillton who ct,"" Ir. fo, .~. PC
boanl and . ran . fo~. , If< lnchol. bo'~ it ••••• ".11 •• ti .., ''' <In••~itc h..···in Ih. p.ck'I' p,lcc.
Ou. d....hH' "'II. h... t o 11 .h. «ad"" , • . h"" ' 0 .... wit h . '1 ... bu. for bUill,.,.. 0 • • ul-.,Iv. op.
.ntIon .•nd I .....bly proc ed u ~o'. I hat d• • p it< I h. IUl:er ..ad"".. , .h. p . ice h not on. pc nny hiah..
' h. n 'h . " ~"" o f . nou p Clnc k" .

Sure , 00,_, Can th""" 'ototheo an n lWl ...Or ,hot. woul.... ' t
t.. ......., Inlhble! Su' Ihon ~t>o 1. "" _'1 . o< op i ' . 'h•
Godbou. boord as ItO' j an ..<epti""'l nll_ (1< ' ......e<:ret
~e ,__ ' 0 ~eep c _L bu. u ....~I. of _ 10
pod ..He ""tiaas in boo.le _ry boord. ( UU. lih •
vec tor In...rupt p......hl If 1"" ' 1')' t o wTI.. l••o fm>t<'<ted
_ry. All AU. !ITATIC ••11" ••1i.1....".' .M tioi,. aD<! re_
f~~ re'l''' '_u of ttyaa.", .".... . II '\p' 01<.., at ~.)(l oS ,
wit h . I ... H .u•• ""'''OIl tor ._. of ,.,.. .. ith • 141: "_10
_c~lne•... ,e' _ . I. llSO M ' )'p . and non.Hd ' 0 be In.
,"*'> 1.5.. 5<01...,1..1. w. l .. 01"- _ you c_ ..s. 'hi.
board wit h or wit""'" • f""". pando Each OK blod .., be ad_
d....._ 1~ tI1 for . . ... fluibillt y. """ of .""roe ,
t he re are soc k for all re•• pri_ Z l02_~I••••u~r ci r cui t
boa rd ... l ru r ..a rran. y on a l l p• ••••. . thi . I an " Ju.. another
board. ' h h h • bo.onl rOLL can dop<md on.

I•

••

SURPRISE
lower prices
.more choice

74LS TTL
,,~ 10.30 UL.j;I59 I. I S
UIMI e.~ : 4L.j;ISl ..~
741M2 U UL.j;ISS L~

1 .LS04 0.3l UL.j; I 51 0.95
7HSOS c. > ULSI60 1.40
7O LS IO e. > 74LSI~ 1 I •40
74 LS il O.3ft 74 LSlftl 1..0
74 L.j;12 0.33 74LS103 I. 40
74LSI 4 L~ 74LSl03 1.B7
74LS1S U 74LSI~9 1. 87
74LS20 e.~ 1<LSI1J I , oS
74LS11 0.33 74LSI74 1.15
1<LSl1 0.33 HLS175 l.1S
HLS16 O.H :4LS140 I."
74lS17 U HLS25 7 1.2S
741530 U aLS25' 1.2S
70LS32 e.~ 70LS2l>6 O.S)
741537 O. 'S ' .LS2U LM
74LS311 0.'5 74LSJl>S/
74154 1 0.91 IOLS9S 0.1S
74lSol7 L~ 7'LSJl>b/
7'lSol8 •." "~"

0.15
74LS74 •. so 74LS367/
U LS7S '.M SOLS91 0.7S
7'LS 76 e. so 7'LS:l6B!
74LS86 O. SO 30LS9S O.7S
74LSI 09 0 ,50 74 LS3lIb 0.55
7'LSIH O.oJ 81LS95 I, Il
74 LS I26 0.63 81LS516 1. I J
74LSlJl '" 81LS97 I. Il
7415 13. I. 10 81LS98 I.U

Grandson 01
a Cheap Clock
STILL $14.50 plus lib. post

• •

TF..'ti .<Jd ;0 , to 0,<10'$ under $10, Plus< .dd
S\ '0'0'" .hipp;'••.• _ " in 'h••••• of power
."I'l'li ref_ed. w••<c"p' COO ord..
If odd I. In, holed fo . lIPS, To pL...
Ban'''''', ieanl • /Y IS~ ' /Ma"...ka'a' · o.d.n ISIS
a,nl_J c.1I .... r H bou. o rder d••k U ( 41.)
sto2 _Ol>~.

w" •...,k ,..... f o. ,.... pon·..... _ ' w n c i ...
y..... c_ .. .
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$1.1S • .
$1,••,
S.U S • .

WIRE WRAP TOOL WSU·30
WRAP . STRIP • UlfWRAP · 55 t5

J ·l 88-'
J · l&8 ·2
J.l 68·3

DIP SWITCHES
$1'$1 $". AdI..

_ 206 ·4 (I pill CliPI
_ 206·1 (10 pill ~iol

_ 206 '1 (16 pin OoPI

•

Plastic Push Button Switch
• 11 ~WG SOIWl _· 5" lonI
· .50 (..~.) x ,10 (klvIl ""-%1_~
' I AIllP@ 1~ lfol·l lMP@ ,tO Y'"

t ·g 10-\Jp.. .... .... ..

WIRE WRAP CENTER
HOBBY·WRAP TOOl-BW-630

• B.>IIe" Operalecl lS<" C)
• w,og~, O~LY 11 Ounces
• W" Ps 30 ~WG W,," OI1tO

St""da,d DIP Socl<o!IS 1.025 inc~ 1

eomplele ,,~~ .,. , ~ ... bd >tid *"",
$34.95

CAPACITOR " ''''-'- CORNER---.. ,"'" .,.,,,, .. ,.... ",.,,,,.., • " • "".' • " ~.. • • • ""M • • ~,,, • • • ".' • " ~

.w" • • • - • • •
~ , " " • 110M • • •.." • • ~ '.' " • ...'.OOl' ..IM .... .............
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IV GAME CHIP SET - $14.95
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\ - ,,' , Dl- .'" ~m .,. - ..' ..-" "," ~m , . - ..' '''- .,.
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WIRE WRAP WIRE - 30 AWG
25 ft """ $-1. 25 50ft , 1195 100 ft. $2.95 1000ft. $15.00
SPl'C IFYCOLDR _ Wnile - Y",io'<r · Fee.l · G,"" - 81"'" Black
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WRAP . STRIP . UNWRAP 'iiIIl ~'N
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ELECTRONICS

Men's & Ladies

• Solid State
• Displays hour, minute,

second , month & day
• Snap-cut battery

replacement
• Free set of replacement

batte ries
• Choose LED or LCD

slyles
• One year factory

warranty
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1021·A HOWARD AVE. SAN CARLOS. CA, 94070
PtlONE OROERS WEL CO ME _14151592_8091
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-,--,.;Oot_--------_.-------~_....-----Commoo~·__._"'-

Channel f _ additional urtrldgel _ $19 ,95 ea .
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,/4 ".n .... _" ..
~ "'- m_

~- ~- " ~
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" .'.. • .."'"" ,.

"""". " .,- ,. """7)10 ,.
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~'.
,.

'''800 .. 74L500 TTL "u;,'" ••
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"""."0"11. , lg""I., 25 eo,w.,,;on, PO' •• 0_ " nd . 05% '
I co",, , oc< ,""oc,1 lOll ~V ' .oolu" on. 24 ". DI P.
MCI443J P ", lth <0 , l19.~5
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con...." ion ho...l . CMOS lor I"", _ , d,o in.lo'do....
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Ie 0' AMP Cookl>ool< • • • . . • •579 _ SI 4.25
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I N400J 0 good "''''ngo Is,tSI

ltCIIIIHIA 10 .n 81QZ·I" Ho~h""'.I>S<.n (low •• 1_ .)
.......« •• B.n '''~ h .hlft«l <h I<
.""t.ln. 128 d ••••<t~.. I~ • 1119 _,n. , .noI ".. t ho
t.,.blilty of .htl""", .~<"'n <t tloo t ~o..·
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IW-630 GUN .. . .. $34 . 95
HW- JO Tool • . . . • •S5.9S
fffl -30M Tool .. ... S6.9S
FREE. ~ fOil 01 ..1.. ""' 0"
..I,. w; th I"',~ho,o 01 '0011
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WRAPPING PJ:QlILEMS WITH WIRE
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.0-~~~t·
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!061n2A DuoI J·l_••••I.to flf "$1.oo
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PeC-lOOST ' , ,.. It9 PCC-IOCJWW•• . • l.f. 1t9 .fI117.75 _Iy. MCl II Sll .

.. --.01"'"'0 .
Ctyttol lot obove "'. ' 5

25-100

.".".".".V

.".,.
. ~

.~

Prie. _ boll of 11)00

SIl.ll( I'WW3OR K_1l
SIUIl) ('WW3Ol 1<:_2\
SI4.80 I'WW3OII K_4,
SI1.60 (twwnK-6\

tRI ·t€k. me.
M22 noet n oee avenue.
c tencae. .\"lzo nA 81301

phonE eo:z - UHi<Mq

10-24

.".".".",.•

1-9 1Q.2~

.15 .15

.18 . 17

. 20 .19
.17 . 26
.29 . :18
.35 .34
.36 . 35
•42 .41
.60 .57

Price _ 'ub. 01 100
51.48 (WW3OVC_1I
51.60 (WW3OVC-21
51.85 (WW3OVC.4l
~.20 (WWJ(NC~1

,.,
51(l-1@ .38

11>00 .012
lBOO . 73
2.cD 1.00
"OoXl 1.69

SKT-<l802 8 pin

10102 '''Pin
1602 l<\.pin
1802 ISpin
2002 ~in

2202 22pin
20402 ?"Pi n
2802 ?Spi n
MlO24Opi n

SINGLE END ,
""""" l.!: ,.. ,.. ...,.. ...... 1.62 I .n 1.83 2.05 ,.~

'"
,..... 1.76 I . 87 r.w 2. 21 '."

'"
..... . 2.69 ,... a.oe ,... 3. 87

DQ UBLE ENp
I~P ...... 2.76 2.87 2.97 a.ce 3. 30 3 . 51

'" 3.01 3.1 3 3 .2~ 3.36 a.se 3.81,.. ...... ~. 55 ~.n ~ .9~ 5. 14 ,." s.sa

lOLLS Of WIItf SAME. AS ,1,10\1'[ (3O~. ICYNAI'I
lOOft••• 12.95 SOOft •••• S8.9S l000ft .•• S1 4.\lS

WIl"I,P WIM SI'£OAL fO ~ AUGUST
s.-:I'" _"*- 01 q""li.., KYN.'" l......to..., 30,....I·.
I"l"l/>}"OIO 0 <Ml bo'll",n in " ......, <[ ppM' "~"II ..1_.
Avall.l. in 101 Iy. I" _ to 1.......1.... only.
t- I ; 1.1 bog 01 100 .,;._••••••••••••• S. "
2' I i 1.1 bog 0' HXI "'-"'""" ••••••••••• S1. It

PRESUIP PEO WIREWRAP WI RE
liiS"'>! q""li ty 30 go . Ky'"'' in.~ l o••d ,iI",., platod " I•• f",
.""Wi,,, . SI,ippe<ll" on bo'~ ond, . h"Heo'"'" longth, "'.
1. "V ' h. of ''''aloted p""' i "". P"ckod 100 P*" ..un:ly pl.,.,;c
.1,,1 '" 1000 fI4< poly bog . ~•• our ""ieo.' I'. ",."llobl.
in Siock, !lad, 'Yollo.. <><"d c....n. Stoll c;QI(¥ d"j.,d .

Hi.. _lily "" IC. """ K 1__c';O'lI . O-:~

0'" porice _ q l ity and yOU wlll _ ...., TIU _TfIl: i, "".
be_no I!oe~ in Ie 1Od<e", .

l..-g,h,.
'",.."

•



ALDELCO COMPUTER CENTER NOW OPENI
Kits, Books, Boards , Maqazines. Special 2102LI 8 for $17 .50 . SOSOA CPU Chip $19.95 . We stock OK Battery Operated Wire Tool

$34.95, OK Hand Wire Wrapped Tool $5.95 . 7400 ICs CMOS, Timers PLL's Ie Sockets. All kinds of t ransistors , rectifiers and diodes. Plus
other electronic parts .

HOUR S: MON DA Y TO SATURDAY, 9 :30 -5:00 OPEN WEDNE SDAY UNTIL 9 PM (5 16) 378-4555.

A dd 5% for shipping. MUlimum order $ 10.00 Our of USA send certified check or money order, include shipping costs.

BUI LD TH E W7BB X PROGRAMMABLE K EVER. WE CAN SUPPLY 1HE FOUR PC BOARDS ' AND COMPREHENSIVE
CONSTRUCTION MANUAL - AL L FOR O NLY $ 29.95. •

•

74lS153 . 1 .89
74 lS155 .. 1.5 5
74lS160 . • 2. 25
74lS161 . , 2 .25
74lS163 . . 2 .25
74lS169 . . 2.25
14lS173 .. I .95
74lS175 . . 1.85
14lS190 •• 2.60
74lS191 • . 2.85
74lS193 . . 2.85
14lS19S .• 2 .00
74lS196 .. VlO
74lS197 .. \.75
14lS251 .. 1.75
14lS365 . . 1.15
74lS366 .. 1.1 5
74lS368 . . 1.75
74l S390 . ,3.15
74H SE RIES
74Hoo 33
14H01 35
14H04 3 1
74H l0 33
74H2 1 33
14H3O 33
74H4O 33

745 SERIES
74504 •.. • • .4 5
74540 .. . •. .30
7451 53 2.25
745158 2.00
745175 . . 2.~

74117 1.3 5
74 180 95
74181 3 .75
74162 75
74191 1.50
74192 1.50
74193 1.45
74 194 1.45
74196 1,25
74 199 2 ,25
14283 2 ,25

74LS SERIES
14lSoo .39
14lS02 ,39
74lS04 ,45
74l$O8 39
74lS10 ••. • .39
74lS11 . . . . .39
74lSlO . . . .39
74lS21 39
74lS22 39
74lS30 . , 39
74 lS37 45
74 lS38 . . . • .4 5
74lS14 65
74lS90 95
74lS93 95
74 lS113 79
74 lS1 14 65
74 lS132 . . '.55
74lS138 45
74lS 139 .45
74lS151 . . 1.55

10'15'31
cdY

Digital clock kits
S IX DI GIT AUTO OR BOAT
DIGITAL CLOCK KIT Has a
b e a o tif u ! Char c oal G rey
mo ulded high temper<1ture
pl astic case with chrome rim.
Dimensions are 1.,." hig h x 4 "
wide x 4 Y,' deep. Large 0 .4
LEOs display hours, minu~es

and seconds. Works on 1 2 Volt
AC o r DC as well as au~omatic

switching ~o a 9 Volt Battery
for power failures. Battery (not
supplied) flu in cas e. Provision
for blanking display LEOs fo r
out of car or boat use . Adjust ­
a ble Crystal Time Base inclu ded.

7476 50
7480 , .50
7482 1.15
7485 1.15
7486 45
7489 2,49
7490 ,60
1492 ,80
7493 ,80
7494 95
7495 ,90
749 6 . , . ,85
74100 .. .. 1.25
74 104 .. , .. .45
74105 , . ,4S
74107 50
74121 55
74122 60
74 123 1.05
74 125 . . .6 5
74141 1.~

74 145 I .~

74148 2.25
14150 1 .10
14151 1 .00
741 53 1,35
14154 1.70
14155 1 ,35
74 156 1.35
14151 1,35
74 16 0 1 ,35
74161 1,45
74162 1.50
74164 . , . • 1.70

MOOElAlll6 ,
S 'K bOj .5 d ..pl.y lED> ;" . " . " ,>oti.. l>l. ck pi ,. ""b,"ot ..."h. ,..,
,.0"' f,I.... G. .., for . 1>000 or boo"''''''' _, s..ono .'od, '0 GMT
.1>0 olhor '0 10..1 h _ . 0. ..... . 24 hou r ' ..m.' Ofl ono ""'''''.nd 12
ho ... Ofl .... 0 ' .... . F..... I.., u," 10" , ... <lock b . " " 0 .h• ..cond .
b<!l .10"" ;, co nlroll.d oopo, "oly. c.b,n. ' m....... . 2\4" . 4%" •
9 \4" . COmp... . K;. 544.9 5

NOW! 1O~5'31 14~5'31
2 DualDigital
12-24 hour clock kits

MOOElAl01 ,
f our b'i9'" .3 fl; ';' , ..... d C.b'fl" i••fl . " ....1.. doop b l..
i.... lud,"'l f.o", hi' .... W;II d toy oodt ., 1tl. p",h of • butlon. An
. ..., '0 ""y .... ,on . c.b io 2%" • 3" K 9 %". C......".... K"
534 .95 .

7400 SE R IES
7400 18
1401 18
1402 20
7403 20
7404 •.•. .. .25
7405 ... .25
7406 •.... . .45
7407 45
7408 25
7410 20
1411 30
7413 85
7414.. . ..70
7416 45
7417 .45
7420 25
7421 , 40
7425 .45
7427 ,40
7430 . • .10
7432 32
7437 50
7438 1 .05
7444 1.10
7445 1 10
7446 1.45
7447 ,90
7448 1.15
7450 . . , 50
7451 , 20
7453 20
7454 , ..20
1460 10
7470 45

•Check our ads
in other issues of 73

•

S5\D
, . 1 \5

'". , 1 a1l
10 95
395

." , U5,.
."

. ,. 10.95
., .. , 12,30

,, \6 30

••
. 5 15

. 'llIlCIOll0.95

• STOPWATCH HAND CASE
for above $3.95

.STOPWATCH KIT Operates
on a 9 Volt battery. Includes
Crystal, Switches, 7205 MOS
Chip & LED Oispl ay s and
Board $29.95

400 M.. .
1 _ tt .

5_tt .
law,,,
50 w,tt

ALDELCO KITS

ZENERS

RF DEVI CES

111 146 ' 0 111 159 .. . .25
1114128 ' 01114164 , 26
IN5333,o 111 5316 .. 1.10
lNI91OI 01 I1WO \ 2 40
lN330 5,ol113340 4.15

Al215lGE2151 54.50
Al216fGE2'61 , .. 1,95
2113055 . 99
21139040 ,2113906 2\
21154960' 2116108 . 10
MJ£:l40 12 1156551 . . I 10
141 ot 109 UPin OI P , 15
555 Tim", , 1.60
55600,1555 . . 1.50
1119 14·1114146 , .. .. 15 10'.99
111341 1160,111 64 . . .10 1.' .9S
CA lOI S Oil Am~ , I \D
4060 CMOS, 100
LM309 K Vo l' RtIJ . \ .10
MJ3055 . " . , . . ,210
5313 Clo , ' Ch,~ ,3.9 0
5314 Cfo ,~ Ch,p . 4.50
81523 3.95
2N6103 . . 89
LM109 0' 741 M," DIP O~ A"'II , ... 4\
l M14 IC E T05 0~Am~ , . , , 45
1(o, 16 P,nICSocl.", , 30

2N31J5 lW 400 MHI
21138 06 lW 400 MH , ,
2N55S93W115 MHI ,
211 5590 \00 11S MH ,
211 5591 25W 115 MH,
lS C511
lSCI11 6
1116060 ( W 115 MH,
2N6081 15W lJ5 MHl
21161182 25W 175 MH,
2116063 300 \15 MHl .
2116064 400 115 MH' .
2SCl306
2SC130J
1112816

MPSA 14 40
2W5306 50

SeR
C 106A 55
C 106B 65
C 122B 85
ALO 20 general pur­
pose transistor NPN to
18 replaces GE 20 _
EC G 123A _ HEP S
300 1 only 49 ~

AL D 48 general pur­
pose tra nsistor to 92
replaces GE 48 ECG
159 _ HE P S 00 19 only
59/
e RECTIFIER
Special
2 AMP 50 volts
20 for $ 1.00
AL D 14 T03 power
transist or 15 a mps re­
places GE 14 ECG 130
_ HEP S 7004 only
82.49

# 26 RIBBON CABLE
Solid co lors
14 Strand 25 It
20 Strand 45 It
26 Stra nd 50 ft
40 Strand 90 ft
50 Strand 1.00 ft

• NEW IMPROVED
ALARM CLOCK

Digital alarm dock . Six big .5 display LEOs
_ New on board AC Transformer _ 12 Hour
to-mat with 24 hour Alarm _ Snooze
Feature _ Elapsed time ind icator.
A natura l for cars. campers and mobile
homes . Use on 12 volt de wi th opt ional
crystal time base lnot including cabinet)

$19.95

• CRYSTAL TIME BASE KIT $4.95
Opt ional cabinet - in simulated walnut grain
or black leather $4.95
Plastic cabinets - blue. black, wh ite or smoke

$3.95
• Red clock filter s $ ,60
12 0r 24 hour DIGITAL CLOCK KIT uses .5
display LED. 5314 clock chip fits our
standard cabinet. Freeze feature . ... $18.95
VAR IABLE POWER SUPPLIES
PS-5 5-15 volt dc 600 mA $6.95
PS·1212·28 v01 1de 600 rnA 6.95

Add $ 1.00 per kit shipping

9.95
7.95

$8.95
9.95
9 .95

# 22 PVC Stranded hook upwire
50 ' ron $1.00
OK Wire Hand Tool
WSU 30 5.95
WS U30M (modified wrap) . 6.95
Battery operated wire-wrap t ool
BW 630
Wraps # 30 wire 34.95
New! Model BW 262 8. Wraps
# 26 + .#28 wire $39.95
Batteries not included.
New! Battery charger for BW
630 BW 2628
Mod BC-2·115
115V 86.95
Mod BC·2-230
230 V 6.9 5

e RECTIFIERS
2 amp 1000 volt l0 fo r $ 1.00
2 amp 1500 volt . 5 for 1.00
10 amp stud 50 vol t . . 1. 50
10 amp stud 6 0 0 volt . 4 .50
40 amp st ud 50 vo lt .. 1. 20
40 a m p st u d 7 50 volt. 2 .05

BRI DGES
2 amp t o 5. 50 volt 35
2 amp t o 5. 200 vo lt 50
2 amp t o 5 . 600 vol t .. 1.25
3 a m p . 50 volt 50
3 amp. 4 00 volt 1. 10
25 amp. 20 0 volt 1.50
25 amp. 600 volt 5.50
25 amp. 1000 vo lt 8. 50

2N6103 to 220 p lastic
power tra nsistor 7 5 watts
16 amps o nly 89i
eALOELCO BOOKSHELF

Al and PHil say:
If you're in our neighborhood DRO P IN and say Hello. If you're too far away to visi t, give us a pho ne call at 516 3784555, and we'U be g lad to
take your order over t he phone . We have Master Charge and BankAmericard. O rders can also be sent COD, eit her UPS or U.S. Mail. Store hours
are 9:30 AM to 5:00 PM, Monday to Saturday. Wednesday eveni ngs till 9 :00 PM. Give us a try . You' ll like our frie ndly service b ut more t han
t hat you' ll enjoy Aldelco Qual ity in eve ryt h ing we sell. Wa nt o ur catalog q uic kly? Send a fi rst cla ss stamp. If you're not in a ru sh , circle t he
reader service card in the back of t he magazine .

Howard W. Sams Books
TTl Cookbook
CMOS Cookbook
ICTimer Cookbook
TV Typewriter

Cookbook
Microcomputer Primer
How t o Buy & Use

Microcompu ters 9.95
odd $1.00 ~" boo' o ' llf ' 1", ,hi pping

e FETS
40673 1.55
MPF I02 55
2N38 19 35
2N5457 50
2N5458 50
2N5459 55
2N5485 50

e DARLINGTON
MPSA 13 80

.2
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S.D. SALES CO. P.O. BOX 28810 - A DALLAS. TEXAS 75228
From the same people who brought you the S89.9 5 4K RAM Kit. We were not the

Z-80 CPU KIT
fi rst 10 introd uce en Imsai/Alteir compatible 2 ·80 ca rd, bu t we do feel thaI ours has
the best design and Quali ty at the lowest price!
The advanced features of the 2 -80 such as an ex panded set of 158 inst ructions, 8080A
software compatibi lity, and operation from a single SVDC supply, are a ll_II known.

For Imsai-Altair
What makllS our card differen t is the e>l l r. care we took in the hardware design. The
CPU card will always $t0f on an M1 state. We also generate TRUE SYNC on card.
to insure that the rest 0 you r system functIons properly. Dynamic: memory refTe'Sh

$149. kit
and NMI it'e brought out tor your use. Believe it or not, not all of our competitors
hwe gone to the ex t•• troubl, of doing th is.
As alwa~ this kit includes all pans. all SOCblS, and comp lete instructions lor eaSll of
iISSlImbly . BecauSll 01 our pasl ' ltperience with our 41( kit we suggest that you ord&r

Z-80 Chip & Manual $49.95
early . All orders will be sh~ on a strict lirst come b8$is. Deal~ in~uiries welcome
on this item. Kit includes i~Manual and all parts. Kit shipped with MHZ cry1:tals.

Z-80 M NUAl - $7.50 SEPARATEl.Y

THE WHOLE 4K LOW POWER RAM BOARD KIT
WORKS Imsa i and Alta ir 8080 plug in compatible. Uses 10.... POWer ltatic 21l02-1 500 ns. RAM'S. Fully bu ffered .dras·

$89.95 tically reduced power consumption , on board regu lated. all sockets and parts included. Prem ium QtJaii ty plated
throu!tl PC Board. For 250 " , RAM s MJd $10.00

~! NEWEST KIT FROM S.D. SALES! HOME KIT

~tD
qou.t MUSICAL HORN $19.95

Muoic.oI Hom Kit for c., 80Mor ........ s_ TI._ Aw'--,

CAR/BOAT KIT ~ ...v tu.. from Monn to Ud Z. pli,. DI)I( IE _ EYES OF TEXAS _ ON WISCONSIN _
O"""tu... in _d. YANKEE DOODLE DANDY _ NOTRE DAME

Complelll Solid S_ ,I, borlia FIGHT SONG - PINK PANTHER - AGGIE WAR

$34.95
S_ ............. tu... ...eiI.... et $6.95 NdI SONG _ANCHORS AWAY _ NEVER ON SUNDAY
(V.... 0IIl>Piv ... with the _ muoic - _ ouppty BRIDGE OVER RIVER QUI _ CANDY MAN

' I' ,bo,,;.,. for w-r " . Grilll tu....l
_ '0;., _ _ ,, _____ .....___

One _ ...pplied "'"" ......... _
.. _____... _ .. _ . c._ It.. ODES NOT __•

~'_ _ ""'_".""'._,-""'__ k""

J.u,ut.d !2wJiJJ(! SIX DIGIT ALARM CLOCK KIT
$9.95 kit

We made a fa ntastic kit even better. Redesi~ned to take advantage of the la tes t advances in I.C. clock technology.
Features: Ut ronilt Dual Yo" diSPIOUS. Moste 50250 SU{Mlr clock chip, single I.C. :wment driver, SCR digit driven.
Grea tly sim plil ied construction. ore reliable and aM'er to build. Kit includes e! necessarv parts [except case).
For P.C.Board IIdd S3.00; AC XF MR IIdd $1.50. 00 not confuse w' th Non·Alarm kits sold by our compet it ion I
Eliminate the hllS$le - avoid the 53 14! NEW! WITH JUMBO LED READOUTSI

""''' RE SISTOR P.C. LEAD """ ,oce~ , good
DISC CAP

'000 .. ro SL' M: Sw' TC '" RESISTOR ASSORTMENTr",.. c.... A..O. ' ...... ' ASSORTMENT DIODES m'_ lo. 0' N, li_
""" ), wvoc 0 , o~' ......,... . 'n<'~"" 15 OHM l<W S'l. • ' 01lr PC 'I\I.'.8/.Ng,. TG-81 ",..h< tr....;.·

p.c. ~, A' _,
..... "'." ",,,n PC m'n,"'",••M " ....... ". ,...... A good m', ", '00/111,00 ,""•. PNP. 'lPN , '- .. d;'_' ~_.

...... "0", 0",",'" .". ...........,..........,,,. ' nd ...... .00 ' , .ol,.OS... '''' .""....". _"'"n "n,,,, All now. av ..,...., S......" IN.aJ1 · 1A , ,_ FET' ,. -O-~ ••100 PtV ....d. Un...,.. ..."'. ",h.. "...-CLAROSTAT ..,_.
4/$1.00 12/$1.00 75<1: ea. 200/$2. 40/$1. 500/$3. 60/$1.00

AMD-1702A Ie's from XEROX
flV1e "lad/Ful '1~

7400 - 9c 7430 - 9c 7493 - 26c 1402 A Shifl R5!ulalor _ SOC
7402 - 9c 7440 _ 9c 74121 - 22c MH0025CN - S c
7404 _ 9, 7437 - I Oc 74123 - 32c
7406 - 11, 7438 - I Oc 7415 1 _ 9c IC', REMOVED FROM

FACTORY PRIME UNITS I BRAND NEWI 7407 - II , 74 51 - 9, 74155 - 22, PC BOARDS
1.5 Micro.s.condl Accell Tima. 7410 - 9c 7474 - 16c 74193 - a s e All TESTED ;

7416 - Il t 7475 - 24c 82)) - 35, FULL SPEC.

10/$40. $4.95 ea. 74 20 - 9t 7486 - 16c lnfel - 130 2 _ 45,

UP YOUR COMPUTER! $12.95 s. J'J. sum~I $12.9521L02-1 e.
And 10 io _I Nol only .... _ RAM"S f... th.lon I ~i"ll MOS 6 DIGIT UP/DOWN COUNTERbOJllet bOJ l m.v .... _ 'HrY 1__. w.... IIie_tooffer
prime ...... 21LD2·1 low '0_ end Su_ F... RAM'I. All......

40 PIN DIP. Eyerything yOU ever wanted in 8 counter ch ip. Features : Direct lEO semen!you Iol STRETCH you, _ IUWlv ltorthe< ...d It \tot _
ti.... k. p \tot"';t light off' d rive, singl. power supply (12 VOC TYPE.), silt decades up/down. pre-loadBble counter,

500 ns 8/$12.95 separate pre·loadible compare register "'; lh compare out-put, BCD and sewn segment out·
puts, illternlll scan oscillator, CMOS compatible, lallding zero blanking. lMHZ. count inpu t

250 ns 8/$15.95 frequency, VERY LIMITED OUANTl TY!

SpttJ.! 3.579545 TERMS: 0.11
"

your BANKAMERICARO Cheap DC Supply
MHZ Time or MASTER CHARG E order in o n
a-Czrtal MONEY BACK our ContiMntlll Unit~ SlaIn Toll

At:lwlly ... AC edep.

.12 GUARANTEE! •• •• ............. $2. ea.Free Walts line : "'DC ~ ...... "'DC
28 PIN lC No COD's. Texas Rei · ....... .VOC •
Sod<m 39MFD dents 8dd 5" Sales TlJ[ . 1-800-527-3460

,,.,..
3/$1.£10 16V M,IIOfY Add 5" of order for pas .

l' ,OOOMFD E~
taga !r handling. Orders S, O. SALES CO. S2

SOWVDC 151$1 . under $10. 8dd 750: . For· Teu s ResidenlSun CoFl~I :
P.O. BOX 28810 - A

Com~Gradi ... order1.: u.s. Fundi 214/271-0022C8p. $3.00 Only! DALLAS. TEXAS 75228

192

Orders over $15. - Choose $1. FREE MERCHANDISE!
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lN914
1N4004
I N4005
1N4007
lN4148
lN753A
lN 758A
lN759A
lN4733
lN5243
1N5244B
1N5245B

OIOOES/ZENERS
1()(N l OrnA
4()(N 1A
600v l A

l000v lA
75y lOrnA

6.2v z
"N ,
12v ,

5.1'01 z
13v z
14v z
15v z

.05

.08

.08

.15

.03

.25

.25

.25

.25

.25

.25

.25

SOCKETS/BRIDGES
8-pin pcb .25 ww .45

14·pin pcb .25 ww .40
16·pin pcb .25 ww .40
la-pin pcb .25 ww .75
22-pin pcb .45 ww 1.25
24·pin pcb .35 ww 1.25
28-pin pcb .35 ww 1.45
4O-pin pcb .50 ww 1.95

Molex pins .0 1 To-3 Sockets .25
2 Amp Bridge 10o-prv 1.20

25 Amp Brid!Je 20O,prv 1.95

TRANSISTORS. LEOS. etc.
2N2222 NPN .15
2N2907 PNP _15
2N3740 PNP l A GOv .25
2N3906 PNP .10
2N3054 NPN .35
2N3055 NPN 15A GOy .50
TlP125 PNP Darlington .35
LED Green , Red, aear .15
D.1.747 7 seg 518" high com-anode 1.95
XAN72 7 seg com-anode 1.50
FND 359 Red 7 seg com-cathode 1.25

I

CMOS TTL
4000
400 1
4002
4004
4006
4007
400B
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4030
4033
4034
4035
4040
404 1
4042
4043
4044
4046
4049
4050
4066
4069
4071
4082

.15

.20

.20
3.95
1.20
.35

1.20
.30
.45
.20
.20
.40

1.1 0
.95
.35

1.1 0
1.1 0
.70
.B5

1.35
.95
.25
.75
.35

1.95
.50
.95
.35

1.95
2.45
1.25
1.35

.69

.95
1.25
.95

1.50
.BO
.60

1.35
.40
.35
.45

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
741 1
7412
7413
7414
74 16
74 17
7420
7426
7427
7430
7432
7437
7438
7440
7441
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472

.15

.15

.20

.20

.15

.25

.3 5

.55

.25

.15

.10

.25

.30

.45
1.10

.25

.40

.1 5

.30

.45

.15

.30

.35

.3 5

.25
1.15
.55
.B5
.45
.BO
.95
.95
.95
.25
.25
.20
.25
.40
.45
.45

7473
7474
7475
7476
7480
7481
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496

74100
74 107
74121
74 122
74123
74125
74126
74132
74141
74 150
74 151
74 153
74 154
741 56
74157
74 161
74 163
74 164
74165
74166
74175

.25

.35

.35

.30

.55

.75

.95

.95

.30
1.35
.55
.95
.95
.40

1.25
.60
.BO

1.85
.35
.35
.55
.55
.45
.35

1.35
1.00
1.00
.75
.95

1.05
1.1 5
.65
.B5
.95
.60

1.50
1.35
.BO

74 176 1.25
74 180 .85
74 181 2.75
74182 .95
74 190 1.75
74191 1.35
74 192 1.65
74193 .85
74 194 1.25
74 195 .95
74 196 1.25
74197 1.25
74198 2.35
74221 1.00
74367 .85

75 108A .35
75 110 .35
75491 .50
75492 .50

74HOO .25
74HOl .25
74H04 .25
74 H05 .25
74H08 .35
74H l0 .35
74H ll .25
74 H15 .30
74 H20 .30
74H21 .25
74 H22 .40
74 H30 .25
74H40 .25
74 H50 .25
74H51 .25
74H52 .15
74H53J .25
74H55 .25

74H72 .55
74H l01 .75
74Hl03 .75
74H l06 .95

74LOO .35
74L02 .35
74L03 .30
74L04 .35
74L10 .35
74L20 .35
74 L30 .45
74 L47 1.95
74L 51 .45
74 L55 .65
74 L72 .45
74 L73 .40
74L74 .45
74L75 .55
74 L93 .55
74 L123 .55

74SOO .55
74S02 .55
74503 .40
74504 .35
74505 .35
74508 .35
74$10 .35
74$11 .35
74520 .35
74S40 .25
74$50 .2 5
74$51 .45
74S64 .25
74S74 .40
745112 .90
74S114 1.30

74$133 .45
74$140 .75
74S151 .35
74S153 .35
74S157 .80
74S158 .35
74S194 1.05
74S257( 8123) .25

74LSOO .45
74 LSOl .45
74LS02 .45
74 L504 .45
74L505 .55
74 LS08 .45
74 LS09 .45
74 LS10 .45
74LS11 .45
74LS20 .40
74L$21 .25
74LS22 .25
74LS32 .40
74LS37 .40
74LS40 .55
74lS42 1.75
74LS51 .65
74lS74 .75
74lS86 .75
74lS90 1.30
74lS93 1.00
74LS 107 .95
74 L$123 1.00
74LS151 .75
74lS153 1.20
74LS157 .85
74LSl64 1.90
74LS367 .85
74lS368 .70

INTEGRATED CIRCUITS UNLIMITED
7889 Clairemont IYIesa Blvd. San Diego, CA 92111 (7141 278-4394

All orders shipped prepaid No minimum
Open accounts invited COD orders accepted

Discounts avai lable at OEM Quantities
Cal ifornia Residents add 6% Sales Tax

24 Hour Phone (714) 278-4394 MasterCharge / 8ankAmericard

9000 SERI ES
9301 .85
9309 .35
9322 .85
95H03 .55
9601 .75
9602 .50

MEMORY CLOCKS
74S188 (8223) 3.00
1702A 7.95
MM5314 3.00
MM5316 3.50
2102-1 1.75
2102l·1 1.95
TMS6011 NC 6.95
BOBOAO 15.00
8Tl3 1.50
8T23 1.50
8T24 2.00
21078·4 4.9 5

8266 .35
8836 .95
MCT2 .95
8038 3.95
LM201 .75
LM301 .25
l M30a (M ini! .75
lM309H .65
lM309KI340K·5).85
lM310 1.15
l M311DIM,ni) .75
lM318 (M,ni) .65

L1NEARS. REGULATORS. etc.
l M320 K5 (7905) 1.65 l M340T·24 .95
l M320K1 2 1.65 l M340 K-12 2.1 5
LM 320T1 2 1.25 lM340 K-15 1.25
lM 320Tl5 1.65 lM340 K·1 B 1.25
lM339 .9 5 LM 340K·24 .95
7805 f340T·5) .9 5 lM 373 2.95
l M340T-1 2 1.00 LM380 .95
l M340T-1 5 1.00 l M709 (8.14 PIN) .25
l M340T-1 8 1.00 LM711 .45
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Social Events
Wade WA2ZZF, 153 Woods Rd.,
Somerville NJ 08876, or Allen Katz,
Dept. of Engineering Technology,
Trenton State College, Tren ton NJ
08625.

Adult tickets $ 11 (5 12 after Aug 1L
ages 7 through 16 $4 i$5 after Aug 11,
6 and under free. For inlormation or
assistance, talk·in on 7255 or 146.94
simpleJl.

MACS INN 10
AUG 5·7

The 45th Annual WIMU (Wyoming.
Idaho, Montana, and Utah) Hemfeast
is scheduled to be held at Maes Inn,
Idaho, just south 01 West Yellowstone
(about 25 rmlesl . This is one of the
Rocky Mountain Northwest's largest
hamleasts.. The registration lee for the
45th Annoal WIMU Ham~iIst will be
57 at the door. For funhef infor·
mal ion , plufle contKt Ronald
Conley, General Chllirman, WtMU
Hamfeast, PO Box 30756, Billings.
Montan.a59107.

NEWBURGH NY
AUG6

The Mt . Be«:on Amctteur Rid io
Club will hold their 411'1 Annual
Haml~ on Saturday, August 6th. 9
iII1l to 5 pm. at Stewart Field.
Nev.tlorgh NY. imide hangar . FIN

market and lIUCl ion. T,lk·in on 37197
~ 16/76. Rain or shine. Pleoty of
free p.king. Ali'nission $1, tailgating
51 , u"jer 12 free.

OKLAHOMA CITY OK
AUG 6·7

The 1977 Oklahoma Ham-Holiday
will be held August 6 aocl 7, 1977 at
the South9ilte Inn Best Western, 5245
South Interstate 35, Oklahoma City,
(405) 672 ·5561 . PnHl!\listration
$3.00. at the door $4.00.

JACKSONVI LLE FL
AUG 6·7

The Bold City Hamfest sponsored
by the Jack$Onvilie Range Associa tion
will be held a t the Jacksonville Beach
Auditorium August 6-7. Vacation at
our Hamfest - Florida', Friendliest.
Visit our special "Solar" an d "QRPp"
fo rums. Send request for informa tion
and tables to Hamfest Coordinator,
Jacksonville Range Association, PO
Box 10623, Jal:ksonville Fl 32207.
For motel reservattcns call Ramada
Inn toll free (BOO) 228-2828.

WASHINGTON MO
AUG 7

The zerc.aeeeen ARC will hold
their annual Hamlest on Sunday,
August 7, 1977 at W8$hington, Mis·
souri I:ity park . Free parking. bingo,
and many prize'S. No admission fee or
fee for parking in the trader's row,
For info or lil:kets contact Maf\lin
Holdmever WBlJVPF, or Zero-Bfllters
ARC WA0FYA, Box 24, Dutzow MO
63342.

BERRYVI LLE VA
AUG 7

The Shenandoah Valley Amateur
Raodio Club of Winchester, Virginia,
will hold us Brlnual H,Jrnfest on
August 7, 1977, at the Rurilan Fair·
grounds. one mile west of Berryville,
Virg inia, o n Business Rt . 7. Admission
S1.50. tailgating or table 55.00. Free
bingo, lots of great prizes. craft dif'
plays for the ladies and rnanufac·
turers' exhibits, refr~ent stands
and famous Ruritan chicken barbecue
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dinners. Grounds open at B am. The
annual banquet will be held on August
6 beginning at 6:30 pm in the Pagoda
Room of Duffs Rebel Restaurant on
Millwood Avenue across from the
National Guard Armory in Winchester
VA. Admission 57 at door or write
SVARC. P.O. Box 139. Winchester
VA 22S01.

FORT WAYNE IN
AUG 7

The Original FM Hamfest will be
held Sunday. At9JSt 7, 1977, rain or
shine. at the Allen County Police
Reserve Center. 3022 Easterday Road,
Fort Wayne, Indiana. 5400 square feet
of air conditioned exhibit area, hot
food and refreshments and prizes.
SponSOfed by Fort Wayne Repeater
Association, Inc. Advanced registra­
tion $UjO - call in to WA9EAU on
146.16/ 146.76, WR9ADl 146.52 or
52.525 MHz. Tickets at door $1,00,
Taped route information wailable on
146.91 MHz. For more information
and advance t ic kets please write: Fort
Wayne Repeater Association, Inc., PO
Box 6022. Fo rt Wayne IN 46806.

PIT TSBURGH PA
AUG 7

The 40th Annual Hamfest of lhe
South Hills Brass Pounders and
Modulators will be he ld on August 7,
1977 from noon until dusk at St. Clair
Beach, Upper St. Clai r Townsh ip, 5
miles south of Mt, Lebanon, on Rte
19. Swap an d shop, picn ic space and
swimming for the family, Mobile
check·in on 29.0 and 146.52, Infor­
mation an d pre-registration at $ 1.50
per t icket ($2 at door) from Rich
Eckenrode, 14 10 Bellaire PI. , Pitts­
bu rgh PA 15226. Vendors must
register.

lEVELLAND TX
AUG 7

The 12th annual West Texas Emer­
gency Net Picnic and Swapfest will be
held in t he city park, Levell and . 'texas
on Sunday, August 7. 8ring your own
picnic basket. Registration begins at B
am. lunch at 12:30. Swapping all
day. Tab les are provided. This family
event is jointly sponsored by t he
Hockley County Amateur Radio Club
and the West Texas Emergency Net.
Mobile ta lk-in frequency is on 2
meters only, on 28/88. the Levelland
Repeater (WR5AFXI. Prizes ~U be
given this year and a S2 donation will
be apprKiated, but is not required lor
registration.

EWING TOWNSHIP NJ
AUG7

The East Coast VHF Society and
the Trenton State College Radio Club
will be sp:lns.oring a hamfest on
Augun 7. 1977. at 10:00 am , at
Trenton State College, Ewing Town­
ship NJ. Featured at 11:00 am will be
the eleventh annual antenna measur­
ing contest, on 432, 1296, and 2304.
For further information. write Paul

ANGOLA IN
AUG 7

The Steuben County Radio Ama·
teurs presents the 19th Annual FM
Picnic and HamfflSt 10 be held on
Sundav, Au~st 7, 1977, at the
Steuben County 4 ·H Park, apprOJl '
irnately 2 mi. west and 2 mi, north of
Angola, Indiana. Hamfest includes
picnic ·style B.B.O. chicken and
refreshments, inside tables lor exhib­
itors and vendors. oYernight camping
permitted in park for those desiring to
arrive Saturday, movies Saturday
night , as usual . Tickets $1.00 by
donation. advance registration OOt
necessary. Talk·in frequencies 52.525,
146.52,223.5,446.0.

CANTON OH
AUG 7

The Canton. Ohio, Hall of Fame
Hamfest Ian official ARRL hamfest!
will be held at the Stark County
Fairgrounds on Sunday, Au~st 7,
1977 , Hamfest inetudes AR RL,
Amateur Electronic Supply, Ken·Mar
Industries. Omar Eleclronics. flea
market, Yl activities inl:luding games
and drawings. Admission $3 at gate,
$2.50 advanced. Under 13 years of
age free, For advanced reservations
contect: Butch Lebold WA8SHP. Box
3, Sandyville OH 44671. Advanced
deadline Ju ly 30, 1977. Fo r directions
and information call : W8ZX on
146.t9/79 (WR8ADE) or W8Al on
146.52/52. Mobile check-in prize!

AMARillO TX
AUG 12·14

The Panhandte Amateur Rad io
Club of Amari llo. Te xas, is sponsor ing
the 19 77 Edition of the Go lden
Spread Hamlest at the Holiday Inn
West. Amarillo, Te xas, August 12, 13
and 14. A grand p rize and pre-registra­
t ion prize worth over $BOO will be
given away. Activities include six big
tech and inlo sessions, commercial
exhibitors, Ilea market, free bingo for
all, t wo hospi tality hours, live enter­
ta inment, special activilies for t he
ladies, and demonstrations. Pre­
registralion 53, al the door $4. Write
Golden Spread Hamlest, PO BOJl
10 221, Amarillo. Texas 79106 for
pre·registration packet.

POLSON MT
AUG 13

Western Montana amateurs will
sponsor BrI annual Mini·Hamlest on
Flathead Lake. near Polson, Montana,
on August 13, 1977.

RENO NY
AUG 13

The 1977 Sierra Hamfest ~Il be
held on Saturday. August 13. 1977.
Pn;tgram includes: ~t speakers,
prizes, luncheon buffet. swap tables.
aSL design contest, ladies' prizes, new
equipment displays, WCARS station,
swimming POol, kids' playlP'ound, rag
che~ng, oldest and youngest ham.

BRISTOL TN ·VA
AUG 13·14

The Bristol Amateur Radio Club,
Inc., will hold the Bristol Hamfest
August 13-14 at the Beacon Drive-In
Theatre on Blountvi lle Hwy., 9 am to
5 pm, Saturday, 9 am to 3 pm
Sunday. Ticket s $1, flea market space
52. Talk-in on 0 1·61, 28-88 and 3980.
Contact Bristol Amateur Radio Club,
Paul E. Bool1ff WA4KAS, 1221 Jone1'
boro Road. Bri'tol VA 24201 .

CHAR LOTT E VT
AUG 13·14

Burlington A.R.C. Intl!fnationat
Field Day will be held on August 13
and 14, 1977, at Charlone. Vennont.
Flea market both days 7 am Saturday
to 5 pm Sunday. S3.00 early bird
registration. S3.50 at door - write
P.O, Box 312. Burlington. Vermont.
Talk·in .01-.61.

FLOURTOWN PA
AUG 14

The Mt. Airy VHF Radio Oub, Inc.
(the Pack-Ratsl will hold their annual
picnic and family day on AugUSl 14,
1977, at the Ft. Washington State
Park in Flounown. PennsylvBrl ia.
Corne renew Iriendships and talk to
the hams of the Colombian Moon­
bource Expedition. Time: 9 am to 4
pm. Registrat ion $2 per fam ily. Talk·
in 146.52 and 52.525 simpleJl and
16/76 .

PLAIN CITY OH
AUG1 4

Union County Amateur Radio
Club proudly presents Hamfes t 77 to
be held on Sunday, August 14, 1977
at Plain City Fa irground near Colum­
bus OH on St. Ht. 4 2, 4 mites south of
33. Hamfest includes large Ilea
market, indoor tables lo r dealers. food
ava ilable, free parking, and free over­
night camping. Admission $ 1.50
advance, $2.00 at gate. Ta lk·in on
146 ,16 /7 6. Check in (for prizel on
146 .52. Fo r more information write:
Union County Amateur RadiO Club,
1361 3 U.S. 36, Marysville OH 43040.

LEXINGTON KY
AUG 14

The 81uegrass Hentest will be held
August 14, 1977 at ee Lexington
National Guard Armory ad}acent to
the Bluegrass Field on Airport Road.
Lexington. Kentucky. Grand prizes
and door prizes will be given away.
There will also be an indoor/outdoor
flea market. Talk-In 146.16-76. Ad·
mis,ion is 52.50 advance, S3.oo at
door (includes grand prize stubl.
DootS open at 8 am. For more infor ·
mation and advance tickets write:
Bluegrass Hamfm. Box 4411, LeJling.
too. Kentucky 40504.

WI LLOW SPR INGS n,
AUG 14

The Hamfesters' 43rd Annual Picnic
and Hamlest will be held Sunday,
August 14, 1977, at Santa Fe Park.
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Oakland NJ 07436 or call Rick
Anderson W62000 (201) 684-8569_

LAPORT E IN
AUG 28

The LaPorte County Summer Elec­
t ronic Swapfest will be held on Sun­
day , August 28th, at the County
Fairgrounds in LaPorte, Indiana, 50
miles southeast of Ch icago. Paved
midway and indoor boctns ava ilable
at no charge. Good food arld cold
drinks ava ilable . Talk-in 37,97,01-61,
or 52 s implex. Tickels S2 at gate.
More information from PO 60)( 30,
LaPorte IN 46350.

ROLLAG MN
SEPT 2·5

The Western Minnesota Steam
Threshers reunion will be held in
Rollag, Minnewta. Sept. 2 5, 1977.
Fea tu red will be emeteur special
events station WM0STR . Plans are
being made for operation o f CW and
SS6 on 80 throu!fa 10 meters, and
pos.sib ly o n 6 meters. OSL cert ificate
will be sent upon verificat ion of the
log and receipt of an SASE . Send to:
WB0LRK, PO 60~ 596, Fertile MN
56540.

OAKWOOD GA
SEPT 18

Lanierland ARC will ho ld its fourth
annual " Ha mnic" at the Lanier Islands
Dogwood Pavilio n on September 18,
1977. Two large covered pavilions
and large par king area for swap shop
and e xhibi ts. Food available. No entry
fee for Hamnic: however , Lanier
Islands c harges 52.00 entry fee per
car. Picnic , hiking. and swimming for
the k ids. First prize IC22S. Many
other pr izes. Ta lk·in o n W4IKR/4 on
39 75 and .07/ .67. For furt her infor·
ma hon, write Ter ry J ones W64FMJ,
Route I , Bo)( 298, Oakwood, Georgia
30566.

SPRINGF IELD MO
AUG 28

The Sou thwest Amateur Rad io
Club i~ having its an nual Hamlest an d
picnic at Lake Sp.r ingf ield, juS! south
o f SprIngf ield, Missour i o n August 28 .
1977. For more in fo write Southwest
Missour i Amateur Radio Club. Inc_,
Drawer B, Glen5tone Stat ion. Spring­
field MO 65804 .

DESOTO IL
AUG 22

The SARS Hamfe5t will be held on
August 22, 1977, In Desoto. lItino is_
Program includes prizes. food,
auction. No charge for flea merchants.
For more info rma tion wrne Nick
Koe n ingstein . 2009 Gray Dr.,
Carbonda le IL 62901 .

O'FAllON MO
AUG 28

The St. Charles Hamfest will be
held August 28, 1977 at Diermanns
Lake, 4 miles south of O'Fallon MO on
Hiway K. Th i ~ ann l.lll i even t will be
bigger and better with improved facili ­
ties. PriH-S, flea market, dea lers . re­
freshments and p lenty of parking.
Tickets still Sl .00. FOf advance info
or tickets send SASE 10: Dan Corbin,
1512 Sundowner, St . Charles MO
6330 1.

MA RSHAllTOWN IA
AUG 28

The Iowa 75 Meter Phone Net will
ho ld its Annual Ham Feast and Picnic
Sunday. August 28. 1977, in Riverside
Park in Marshalltown, Iowa. A pot
luck meal will be held at noon with a
short program and a few small pri zes
to be given away.

fo r tickets by ma il. Last date for mail
order purchase is August 12. The
Indiana Radi o Club Council meet ing
and pre<oenlation 01 award5 will be in
the afternoon. An Emergency Forum
with Bruce W9UMH will be held from
10 am unt il noon. Bingo for XYl.$ .
Free collee and donuts e.... ly Sunday
morning. No addit ional cha rges for
flea market o perators o ther than
regular entrance ticket, Talk ·in on
repea ter 146.13-146 .73 and srrnptex
146 .94 . Club call is W9REG_

OAKLAND NJ
AUG 28

The 550 Amateur Radio Club Flea­
market will be held Sunday, August
28, 19 77, 9 to 5 pm at the Oakland
American Legion Hall , Oak Street,
Oakland, New Jersey, rain o r shine.
Admission SI , lables S3, lailgate 52.
Dealers invited. BeverIlge1 available.
Talk·in WR2AHD. 146.49-147_49,
146.52. For further in iormation
contact 550 A.A.C., PO Bo~ 364,

\

The Antenna For The Purist

/
• No Traps

I • Seven Elements

~
JF~:::I;:t:::::~/-J . Three Bands (10·15·20)

• Single Feed Line
• Flexible Tuning
• Close To Mono·Bander Specs

With Optimum Spacing For:
High Forward Gain
High F:B & F:S Ratios

For SpeCIficatIons Wme To:

BROOKFIELD MANUFACTURING CO,
50 Whippoorwi ll Road
Bethel , CT 06801
(203) 792·8944 813

NOT FOR EVERYONE.

Mode l 703

I

$395 Delivered U .S.A.
Except Alaska &. Hawaii

LAF AYETTE IN
AUG 21

The Seventh Annual Lafayette,
Ind iana Harntest spcnscred by the
Tippecanoe Amateur Rad io Asso­
c iation will be he ld Sunday, August
21, 1977 at the Tippecanoe County
Fairgro und s. lBth Street and Teal
Road (Ind iana Highway 251. Letav­
ene IN. Tickets are 52 e ither by mail
Of at gate. You mu~t purchase t ickets
by ma il to be elig ible IOf pre-re<Jistra·
tion prize. Send c heck or money Ofder
with SASE to Bill Bavley WA9lDI .
1021 Beck Lane, Lafayette IN 47905

sweprreet. There will be door prizes as
well as a pre reqrsteanon priz e.
Registrat ion ff!'eS are : hamfest /swap­
meet only - S8/head, S1 4/couple;
swapmeet only - 52!head : total pack­
age lhamfeSl, banquet , swapmeetl
515/head. S25/coup le. No registrat ion
necessary fOf chi ld ren under 15. FOf
more in fo rma tio n wr ite EI Paso Ham·
fest , PO Bo)( 45 73, EI Paso TX 79914,

WARREN OH
AUG 21

The Warre n Amateur Radio Asso­
ciation will hold their hamfest on
August 21 , 1977 at the Trumbu ll KSU
Branch, Route 45 at Warren Outer·
belt. 6est site ever. 6igger flea market ,
all closed- in parking; parks, lakes
nearby. 52 registration. Details? OSL:
Hamfest , Bo)( 809. Warren OH 444B2.

STAN TON DE
AUG 2 1

The 1977 Delmarva Ham fest will be
held August 21, 8 am 10 4 pm, rain or
shine, at the Delaware Technical Co m­
munity CoIIPge in Stanton, De laware .
Take the Stan ton-Delaware Park E ~it

off 1-95. Tickets S2 advance, 52.50 at
gate. Tailgat ing and tables 52.50.
Door pr izes and refreshments. Talk -i n
on 13n3. 146.52, and 3905_ Contact
John Low K3YHR, 11 Scoufield
Drive, New;wk DE 19713.

DECATUR AL
AUG 21

The North Alabama Hamfest will
be held Su nday, Augu~t 21 at Calhoun
Community College in Decatur, Ala ­
bama. For informa tion write Nor th
Alabama Hamfest Association, PO
60)( 9, Decatu r, Alaba ma 35602.

91st and Wolf Road , Wiltow Springs,
I ll ino is , Southwest of Chicago.
E ~h i biu for OM$ and XYLs, famous
SwappefS Row. Ticket donation at
gate 52.00, advance $1.50. For
advance tickets $l!nd check or money
order to Bob Hayes W9KXW, 18931
Cedar AYe., Country Oub Hilts IL
60477.

RIPL EY WV
AUG 14

The Jackson County Amateur
Radio Club is pleased 10 announce the
Cedar Lakes Hamfest on August 14,
1977. There will be a flea market as
well as space lor commercial displays
availab le inside. The hamtest IS
located 3 miles o il 177 at Ripley WV,
at the site o f the Arts and CrafU Fa ir.
Titlk·in on 146.52 as well as 31191.
The call is WD8JNU. For more
informat ion contact WBBTJA, PO
Bo)( 631 , R.wenswood WV 26164 or
call (304) 273·3190.

ST. CLOUD MN
AUG 14

The Sa int Cloud Radio Club An­
nual Hamfest wilt be held on Sunday,
August 14, 1977 fro m 10:00 am till
closing, at the Sau k Rapids Mun icipal
Park . Free parking and ovemlte park·
ing, hot doqs and pop and chile
available . Swapfest and ham gear sale.
Talk in on 34/94 and 3925. For
further information, contact Bill Zins
WA00TO, R.R . : 4, St . Cloud MN
56301.

EL PASO TX
AUG 20-2 1

The EI Paso Hamfest and Swapmeoet
will be held on Saturday , August 20
and Sunday, Augusl 21 at the Mesa
Inn Mote l [take Interstate 10 to
E)(l!CutlVi' Center exit}. Saturday will
feat ure regIst rat ion, seminars, ladies'
sct.v.nes and banquet with a guest
speaker, Sunday will fea lure an anrtev

STURGIS SO
AU G 20

The Signal Hill Amateur Rad io
O ub 0 1 Ihe NOflhern Black Hills area
will hold a Ham Flea Market from 10
am to 6 pm on August 20, 19 77 , at
the South Sturgis Church of Chr.st,
Sturgis SO, Ta lk·in on 52/52. For
more informa tion contact Dennis
Painter W60FYG, Bo x 759. Stu rgis
SO 57765, phone (605) 347-3067 .

WHITNEYV ILLE PA
AUG 20

The tst Annual Tioga County,
Pennsylvania, Hamfest will be held on
Saturday , Al4Jst 20, 1977, at the
Tioga County Fairgrounds in Whitney·
ville, Roule 6, 6 miles west of Mans­
field PA. 5 miles east of Wellsboro PA.
Programs include: NOIIice and beqin­
ner interest, space communications,
FM and repeat er fo rum, flea market
area _ free and large, open and
covered, Admission $2 - u nlicensed
XYLs and harmonics free - C6ers
welco med. T at k -in WR3A HN
146. 19179 . , . CB channel 5 simple ~

.52. Sponsored by t he Tioga County
Amateur Rltdio Club. For more infor­
menon contact Denny Voorhees
WA3FWO, RD 2,60)( I 17 A, Miller·
ton PA 16936.
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SST T-I RANDOM WI RE
ANTENNA TUNER

Freq . set at
factory

$5.00 extra

Pr ice $ 19.95

L'
Calif. r llll. add 6 %

.5 .. .6 x .B in .

Send for more iofo

$IOewave

• In p u t 8-18 V DC
u ore<Ju lated

• Rugged, p lastic
IIInclKllld with
lea<b

• Adjustable frequ ency
(98·250 Hzl, l. ower
available

• E xcelle n t $tabi lity

• In e ll. p e n$ive mulli
t one e nco d e r

• Com pat ib le with
PL-C G -QC

• Lo w distortion

e.o. Boll. I , Lawn dal .. CA 9 0260

AlI~ _ Mio " 0 6D- I f) mer.,.J ",,,It ... " ,MId",.,
~nvrlt 0 1 ....... 200 "'an 0<If1JUf PO_ c.,..,i" fY ­
.".11 _rll _ fir "' <t'JlI '" W'I' trMl«eo_. l<k~ 1o,
PO'tllb'- or IIome Dpt!f'Mto#l. GTe. la' _"mento ..d
h OI" "JomIi - sim ply,om • ....'" insidl. our. ",indo",.
0' ''' I'PI_ ""Iil~. Toroid inducror for ,,",,,I ,in:
3X4-I!4X2·318. Butlt·i" ,....,,, W"....P i" d i<;1I.or.
$0-239 CO" " "Cro r. Gu."".~~d for f yr., fOd"y"i"l.
IF NOT SATiSFIEO RETURN FOR A FULL
REFUNDI COD OK ny PHONE

THE ORI GI N A L RANDOM
WIRE ANTENNA TUNER - In
U !;C by amateurs for 5 years.

C OMPACT ••• only $29.95
EASY TO USE _ ....0 •• "" ......... ._ c..... ,

Electronics, (213) 376-5887SST
5 10

ECM Corporation
4 12 N. Weirobach Aye.
Evansvi lle I N 4 7 711
8 12-476·2121 E l

and c ryst als

ECM-5B MK· 1l fm modulation meter
• 0-6KH;r. peak rudinr; lin~ar «.I~. meets
eo......... 'ri.1 s tandards
• O~r.tf'. 2 5MH,- to 5 0 0 M H;r.
• C ry'ta l controU..d for ..... y o pt' r atio n
• Audio /l cop.. out pu t with rarpho"e

• Optio ns: NICAD puWCT I'AK $34 .95

Charger $19.95
Woi/ .. or call fo r co m ple l .. in formation.
SC1'Id ehf'ck o r m an.. )' oro.. , for $145
p lll.l $1 .75 f o r s hip p;" • . IndiGna ..... i ·
d e,,'. add 4 'J, ",If', tax . Cryltou for
J46 .94/ofH;r. , 14.95. All o lh .., ( ....o :
$1.9 S .

•

NEW I
~

fo r ' 77 <-.p ,..
••

Only ~

• • ••

$145 • - •-
less baneries

Are YOU
a computer

hobbyist -

r

-'--- -
--~'--~'-~._-.-

---- --- -

•

=

=

yet?

$15.00 enclosed _ 0 eaoh 0 Check 0 Money Ord.r

B,II : 0 Master Cha.ge 0 BankAmerocard 0 Arner ocan h p<....

73 /8/77

h p_dalt

"''' - - - -
z"

Interbart ~ _

Stu e

T R Y A SUBSCAI PTION

The co.....' pr ,ce is $2 llhal ', 5 24 a
y.ad , bu. t he subSC" PtlOn ra te il
001" $15 l or till yMr .•• a living of
59.00. Yo u can pay 10' it with 'Iou,
c redit ca.d IBankAmericard , Man",
Charge. American Exp,eal o ' 'IOU
can even be b, lI .d di~ly . Send in
the below COUPO" or call TOLL
FREE 800·258-5413 l.... " ng ctnce
hou'.!. P1.._ have you' C.ed,1 ca.d
handy_

You. ' ublcn pt ion w ,lI l l1rt w ith
the ""Xl I>Ubli. llId ,stu. , 10 allow
a bou t Ii .. _k5 10 ' any apparent
act io n. If yo u v«luld like 10 b" filled
in wim Ihe back i..ues th." are $.3
.ach and a t last co un t some _'10 still
a"", labie.

To lt Frlltl SUb$cr;p t io n Number (800) 258·5473
N H & Nights 800 2 5 1 617 1

[a::.:;:.x]J pm.bo.ovc;ls o4t OMM

'"''' .:-============:':::::.~::;:;;:-;;;;-==::._-Signlt",a
o B,II me d"ea_
' Sub5C< ipt 'o n will statt ....,. h 010>1 PUb!"had ,nue Allow s,. _ek. lor p.ou ning

CONTROVERSIAL?

You bet ! Ki.obaud calls I spade a
spade. w it h nO pulled punchel .

DO YOU WANT TO LEARN COM·
PUTE RS1

Some "'1981'''''' ernpt,elill' OEM
IVstens ... ........ "'10 _ ,nen more
for compul. scientisn ••• Kilobll..:l
is ...... ' lt en l or and bV itl ' e .eM" ...
the hobbyist '. You,1 find great
art icle! in ther" bV weil known hob-
byiS!s luch as Don Lancast . r Don
Alexand.r • • . Pete Ster k Dennil
Brown . . . Ha l Walke r . . . Art "'ilds
.. . Sh"ila Ctark ... and manv mo.e .
The emph..,s '1 l un.

MAK E MO NEY

Perhaps you 've been th ink ing 01
t hl computer hobby eI a wav to get
into a unall busineu. Why not ? This
is goi""" t o be an enormous field in a
coupl. of V_I lInd you an bet thai
tho_ o n the ground floor will haw
thl belt chenOl at the gold ,ing .
Kilobeud will help 'Iou learn ho...- to
get into man ulacturing to
become a dealer a man ul acl u•• r' ,
.epr. sen tati ve a se,vice b ureau
. .. a _iUr . Never before has t he re
been an opportunity lik. thil •.• 10

don 't mull it ... llfab hold end l t art
getting your feet _t o It'l not o n iv
pay off ....,11 in the long run , you'l
h _ a ball _ry ....nut . o f the wav.

What do 'Iou do W,lh lhe cee­
founded t h ings aher you·.... gouen
them working? TI>e prOllfams an, in
Kilo be ud ..• lot ' . 01 t hem.

KILOBAUD IS BRAND NEW

The first il$Utl Wltl Jan.....ry 1977
. . • and t he maglzine i$ t he fast.st
growing .nd best accepted mage zi....
in t he ho bby compuler fie ld a l"",dy .
You doubt that? Jult stop in at any
hobbV cornput '" stora and ask any_
one you IH . Kilobaud il outsel ling all
o t ha ' m""lllli"", combined •• . which
says IOmething COO$idering the cover
porice o f $1. It 'l full 01 good art'c ....
and ha1 a sen", 0 1 humor . The.. a..
more anicl" in Kiloblt..:l t han you
can read in a dey ..• molt r. ade"
cornmen t that Kilobaud just hM to
be read Irom cover t o cowr and th;$
t ake l se vera l d ays . 11'1 PIIcked.

II you are lika tM .est o f ..
"ou'w~ relldi!"9 about miaoeom­
pute~ . •• "ou·.. ucn~ about th.m
. . . but t h.... i. so much 10 under.
SUlnd and it . 11 1&8mllO oom p lica rlld
t hat t M ra is no wa" to und. rst . nd it.

Hog_ lh.
A brand new ~line il bei"""

plbhllwd for comput..- hobby'ltl .. .
for people wt'o:l a•• begin",," •••
naoph'ft.. • . . novicn . .. people
who he.... no idee .......t a V@'Clorlld
im.".up! il . but jUII the Illme _m
10 I....n about comput8r1 and h.....
fun .

A hom. oomputa. system can
COlt you a bund le if yo u don't kno ....
what yo u a.e doi""" . Kilobaud could
...... "ou • lot of mo...." . . • nthe"
MYfI IMrned the Iwd way. K~obItud
il a _t of giant dub newsletter for
computer hobby iIIl .. . a ~ to
tell ..eh o t he r about the probl......
tt.v ·... had . .. ....d thelOlutionl . It 'l
a 0W9I1i.... filled wilh lI",at a'tiel..
•• • all _ in IOn 10 vou 'lt be able to
understand t hem (lor a change) .

You went t o kno .... about hard ·
WIl.e? Read about the new MtTS
Z-80 CP U in Kiloblud, simply u ·
pllined by t he chap...-ho dnign~ the
circuit . Or ho w about the beIt-wlli"""
T OI. Z-8:l CPU ••• the dniQner has
......tt_ about i1 in Kilobaud too.
You '.. wondering about ...... t Cel·
letta • .,..am to ...? You can 90
c,.ly o n t his 0'" • •. but befora
flipping out, ..ad thl Ha l Wal k.r
art ic le in Kilot.ud and find ou t whal
th. problems Irl . • • and th. scru­
tiOnl .
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what do you
,

give the
,

,7;., I ,man I
"- ,

1who has ' ,

i-III
,

everything?
a box

to put it •In.
73 Magazine . 3§ thick as it is, is more like a Itoppy when it

comes to stan ding on the bookshelf. Enter the new 73 Magazine
library Shelf Boxes, st u rdy corrugated cardboard boxes which
will hold your magazines on the shelf and keep them from
flopping arou nd.

Yes, we know all about binders ... we have them too . ..
and we :';CII them. but binders are a drag when yo u want one
copy of a magazine. And they cost like sin (which costs plenty).

Just 10 be ro tten (3 talent we are try ing to develop, but
which comes hard). we have self-stick ing labels for the boxes.
no t only for 73 Magazine . bU I a lso for K ilobaud . . • and for
PenonaJ Computing, Radio Electron ics, Popular Electronics,
In terface Age, and . . . yep .. . Byte. Heh , heh ! Just ask for
whatever Sl iders yo u want and wel l throw 'em in with yo ur
box order. Hams may want our labels fo r CO. QST or Ham
Radio, if they get any of those magaz ines. This is a wa y you can
buy one set of matching boxes and line 'em up on your shelf ...
looks very nice tha t way .

The bo xes are a white color and are part icularly resistant
to di rt , a rea l plus for whit e boxes. There's som e kind of funny
plast ic finish on 'e m.

You 'Il proba bly do like most people who have tried these
so far and order one or t wo for sta rters . . . then get a cou ple
dozen . The pcstacc on these is the killer ... so one bo x co sts
$2.00 post paid and $ 1.50 for each additional box, 7 for SIO.

Unless the magazmc gets who le lo t fatter tha n it is right
now these bo xes should ho ld a full year of 73 . . . or Kilobau d.

One side is cut low to permit you to see th e bmding uf
the r na gazmc .. . and note that we are no v.' pr int ing th e
infor mation on th e top part of the binding so it will snow in
these boxes. You can put the boxes on yo ur shelves wit h till'
bindings show inl! or with just the wh ite board showing, there arc
little marks to help you center your labels on either side.

Your magazine library is your prime refe ren ce, so keep it
handy and keep it neat wit h these strong libra ry stc tr boxes.

r
Send me boxes for 73 Maga zine Shelf Storage a t
$2.00 fo r the first box an d $ 1. 50 for each a d ditio na l
box , or 7 fo r $ 10. Includ e the follo wing labels :

$ Enclosed 0 Cash o Chec k O M .O.

Bill : o A me r ican Exp re ss 0 Ban kA me rica rd

o Maste r Cha rge - In te rba n k ~

Card #: Exp iration d ale

Signature

Name

Address

City Sta le Zip

73 MAGAZINE LIBRARY SHELF BOX ES
Pe ter boro ugh N H 03458

o r call Toll F ree (800) 258-5473
NH & Evenings (800) 251-6771 8/77

A I:so te fl us your credit
card number so lIoe can enter
"subscrip rion for you. A
subscriptiOlJ saves you a
bundle of money . • . just
figu~ it out. Ar$2a copy
you ·~ ~ndK!g$24 a year,
yet" subscription costs a
fomy$ 15. Nine dollars may
not be " lo t today, but that ·s
no reason to just throw it
a_y because you don't
_t to bother to pick up
theph~.

Three years of 73 ... if
you f;gu,ed out ...mat th<J t
costs you'd $ENId in a sub·
scription im tilflt fy. No r
1Y",ing calculators that go out
W t far (allo"",-ng fOf" the
utual in flation , irw;reases in
pmtage, rising paper prices,
.nd a new car for Wayne . . .
a co py of 73 will probably be
$5 three years from nowt, no
one at 73 has de finitely been
able to calculate the exact
cost o f three more year.s on
the newsstand. One thing is
for sure. it"s going to be a lot
more than the curren t three
year $36liUbscription rate,
which is an obvious rip-o ff.
Call in your three yeer sub .
scrip tion and m ake us rue
the day we came up with
thaf low number.

It's toll free:

800-258-5473
(NH & nigh ts 8 00-25 1-6771)

and someone
is usually around during
office hours to take your
order, Cf?di t card number
(Master Charge, BankAmeri­
card or A merican Express).
While you're caJling what
would it hurr to get Kilobaud
too? And maybe" fe w books
for the bathroom .

ff the line is busy tear out
the card bound in the back o f
the magazine . . . just inside
the back COllt!f •••

While you are tearing out
cards it is high time for you
to mark up the reader:'s
service card and send that in
roo. A good respom e COfI '

v~ adverrisprs to run mare
ads ••. you get fT"IOf"r pages
o f magazine. U·,. good
in.-estmefl t .
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Instructions are color coded to indicate which
flags are affected during e)<ecution. Pocket
sized card only 6 %x3 inches provides neat ,
logical format for q uick reference . Back side
of card is p rin ted with an ASCII code chart
for 128 characten plus the 8080 status word
and register pair codes. Also avai lable,
Ty cho n' s 8080 Hex Code Card, same as above
only has hex codes instead of octal. O nly
$ 3.00 each .

_ PERIODICAL GUIDE FOR COM ­
PUTERISTS T his is a 20 page book which
indexes over 1,000 personal computing
a rt icl es fo r the enti re year of 1976 from Byte,
Creat ive Computing, Digital Design, Or.
Dobbs J ou rnal, EO N, Electronic Design, Elec­
tronics, Interf ace Age , Microtrek, Peoples
Computer Company, Popu la r Electronics,
QST, Radio Electronics , sces Interface and
73 Amateur Radio. Articles are indexed under
more than 100 subject categories. Price 52.50.

- FUZZ8USTER Radar Detector judged most
dependable, fastest and cwren BEST by
Wayne Green in a side by side t hree month
study of a ll t he ot her radar detectors on th e
mar ket . Specially priced at $95.00.

- LIGHTED TRAVEL DESK Handy little
gadget, loo ks like a cl ipboard with a light and
plugs into the c igarette ligh t er of your car.
Read books or maps easily in the car, great
for no te t aking if you come up wit h ideas
wh ile dr iving ... helps make rid ing in t he car
a little more enjoyable tor kids who can use it
for puzzles or play ing games at night. Only
57.50.

•
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- CHEMISTR Y WITH A COMPUTER by Paul
A . Cauchon. An e)<citing new chemistry book
which contains a collect io n of tutorial , simu­
la tion and problem-generation computer pro ­
grams. Tu torials provide individual izat ion o f
ass ig n m e n l, im medi a t e evaluat ion of
responses and II new set of problems WIth
each run. Simulations provide models of
lenglhy laborato ry e xperimentat ion beyond
the limi ted dawoom timeframe and enhance­
rnent o f co urse studies by encouraging pre­
laboratory research. Problem-generat,ng pro'
grams provide individualized sets of questions
o n a given topic. Can be used w ith almost any
chem ist ry course at the high school Of co llege
level. All programs are written in BAS IC, t he
most po pular and easiest to learn educational
programming language. $9.95.

_TYCHON'S 8080 OCTA L CODE CARD
Slide rule-like a id for programming and
debugging 8080 software ... contains all the
mnemonics and cOff llSPond ing o cta l codes.

- CO MPUTE R DICTION AR Y by Donald D . ~--------­
Spencer. A compact co mpen d ium of com­
puter terms for beg Inners and profe55ionals
al ike. The Compurer Dictionary by Dona ld D.
Spencer def ines words and ecrcevms used by
ccmccrensts in II c lear, easy to undentand
style. Over 2000 definitions are provided.
This refere nce is a must for t he individual
getting sta rted in the VIIOrld of mtcrocom ­
puters. The Computer Dictionary by Donald
D. Spencer ; published by Camelo t Press,
$5.95.

u. the order card or item i2e your order on a _p.ete pi40ce of paper .-.d meil to:
13 Radio Bookshop _ PeterbOrough NH 03458. Be lure to include check or detailed c red it urd information.

Note: PT-icB l ubjec t to change without notice o n bookl not published bV 13 M8g82ine.

$50.00

+ 5V@7A - 12V @ 2A
+12V @2.5A +180 V @ 150 rna
+30 V @200ma (unrEgulated)
-6. 2V @ 25r'na (no adj . pot)
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CONTROL DATA

SURPLUS......-

Brand new, made by CDC for
microprocessor terminals. 110 VAC
in, regulated and adjustable DC
o ut p ut s. Overvcrteqe protected +5,
-12. P ower status signal. Fan.
Sche m a lic. O rigi nal lis t $600+.
From stock , UP S paid, cus t o m foam
box , g uaranteed.
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P,n.-Gr.phiu is now ofl~rlns the finm qU.IIlity cuds
.II..il.llbie .IInywhere. Our ,lock (.JI,d, are deltsnHl by •
,t.ff of profession.lll deltsn~ We offer. st"l«tion of

20 ,lock cud, co"erins • .-ide ..riety of subject moll"".
.11 designed with you, QSL needs in mind.

Or if you woukllike to delisn your own nrds, we offt'l'
• luse st"lertion of Art 5.imp~, type styles, .nd colors

for you to cheese hom. We even h.",e se"t'l'.1 Co1Ird, Ih.t
we will c~tom design lor you Uling a photogr.ph of you,

your f.mily, or ""h.tever you like.
Whatever your QSL needs,

'ara-G,.phics offers you the nry best.

ph_ Depl. 73M-1ra ICS P. O . 80. 268para-tJ Whitehall , Pa. 18052

Mail this coupon today,
for your fREE fULL COLOR CATALOG.

Name _

Address, _
ELECTRAVALUE INDUSTRIAL

BO X 464
C eda r Knolls, NJ 07927

(201) 267-1117

"8
200



,u ThE NEW HOBBY COMPUTERS

OEMONSTRATI ONS·FORUMS·TAL KS· OVER 250 EXHI BITS· PRIZ ES

TICKETS AT OOOR: $12.00

See dozens of microcomputer systems on display ~nd

lU1ning . .. sit down and give them a try . . . find out why people
er hooked on Star Trek '" find out why 100,000 computer ­
nenacs hive gone nuts over microcomputers. See a couple of
iundred exhibits of computers, memory boards, printers, floppy
!.isks - see it all at the Pier this August!

Hear top computerized hams explain about the fun they are
laving and the fun you can have . This show is worth the trip from
nywhere. Charter flights are being organized from the West Coast
nd Japan.

See the manufacturers show and tell abou t their systems . . .
nd answer your questions - in detail . Yo u don't have to be a
omputer expert to find o ut how exciting microcomputers are .. .
nd why they are going to be a multi-billion dollar business before
:mg. One look will convince you.

See Morse code translated into print . . . even into voice ...
n by miaocomputer ... and at a price within reasonable hobby
imits. See Oscar data computers . . . repeater control computers
.. an sorts of fantastic ham applications of microcomputers.

Don 't miss the tun at the Pier in Boston .. . where
aJculators ... TV Games ... Microcomputers . . . Hobby com ­
-uter sys tems ... ham computer systems ... and even small
.usiness computers you may be able to use in your business will be
.n display and running for you to tryout.

See a $250 computer which will bea t you a t chess . . . they
'orne in aU prices, from under $100 up to the sky!

SEE ThE NEW
CAlcuLATORS

SEE ThE NEW
TV GAMES

SEE ThE NEW
SMALL BusiNESS

COMPUTERS

SEE ThE NEW
TUfTS RAdio

ExhibiT

The NEW calculators do a lot
... even have memory will
play lunar landing games see
them at the Pier!

They've gone way beyond ponq
... with tank games, blackjack,
sbootinq gallery, and many more
fantastic home games you can
play on your TV set .

Costing less than the salary of a
clerk, the se sophisticated
business systems may be able to
save you thousands of dollar s a
year. See them at the Pier .
try them out ... find out .
save a bundle.

Chuck Martin WAIKPS will be
there with his loads of ham
goodies don't miss his
display. This is your chance to
get that ham rig you'll need for
fall.

PO LL. POLL. POLL. POLL. POLL. POLL

)/XUpation _

~quipment now in use (make & model) _
Signatute

PREREGISTRATION PRI CE · $ 10 UNTIL AUGUST 1st

D V ES ! Send me_",. admission tickets at $10 each .
D Cleek enclosed D Credit card below

D BA ~D~AM~E~X~~D~M~C~;In~'~;bon~~k~#;. ============Card #
Expir. date
N~me _

DVideo Gamel
O Hobb y Computing
o Industrial Control

o Calculators
D Mia o co mputers
D Business Uses

MY INTEREST IS IN;

Address _

rhinking of buying _ Zip _

'resent investment $ _
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The back issues o f 73 are a gold mine of inte resting
ar t icles ... just take a look at what's been covered ... every
possi ble interest. This is th e most impor tant library yo u can
have for hamming.

The supply of these back issues is
whe n these are gone, that will be it.
procrastinating.

Single issues
Ten bac k issues (your choice) . _... $12 post paid in US.
Twenty-five back issues (your choice ) $20 postpaid in US.
Twenty-five back issues (ou r cho ice) $10 postpaid in US.

JAN 69 $uOn'_' con'o' ..... ' . ..... ,2 on
160. ,._", '''''',," , AC '0"'\110 '0""01. 2 '"
" ......' ", " , ~C 00_ "d"'''. "'OC" .....
.... '~. '. ''' '''. 8M ".n",' ... " . o....""g con
...... " TT~ ... ' 0 " . .. , '''<0''''''11 00< ......',,~ ,
'00... 4(1,.. ", _ ....., ... ' ... . ","<h,..,
•.-.,,_ 0_.'...·• ""dl!". "-'" "~b '.... ....
"

MA'" 67.......... ,_ . 31 Q .......... _ ...

""""-"'_, 1_01_-"_,
" 000' _ 0"'" ••__to .... ' It,,_
*' ......d 20t0< , ."_ QUod _.~ ' _,
.....d a..._ _ .....~ FEr .... '''DO
' b' .._.. .. F _ . '..... ..-
..." ~. ... $S. , ... . _.,.. ,,,
, .. " _ "" Gsa >0' ,'.__ 'Er ......._,.
"" '07Otoil h ..... , •• •• •

MAR 69. Su,plo' '...... TCS , . ....... . c......
<""'..._. ""0. R _Z <"<",,_, '.•n '"
. .... ....,_ b _'.'''", ".n"" ...
... ,,,11 . ,,,, "_'. "-U.._ ,_' ...
''''0 Su'olu. C _ B ,••
'............"IP.. ' l'

Ju... . 68, So"",, ... '.... r,....' '"e ",
BC 1206 '" , .. PS 13 ..Tv, . '0" ." de
....""'., ",,,>!u' "0..... f .. '. CO...~..<l., .
......, ""'co • • 3 '", ."'0...... 0'" "'''''''''''"',
1~'" '" " ..... T 19 "h " 31. h ... cOu",,,U_," ,co"" " ' u""' ., u_ '''' "'....
,_ '''''''_', 5<""... . CO" ,,'" 8,h"0
... . ..h • . FIT 209 .... . .. Oh 2 FlC , gu.'" " ,
"TT ~ .. Tu

J ULY 68 . ...",,(10" '0_' , ....." ....""h, ",..._
. ..w .... "oc""Il • ' .....hO". "0" , ' C .. F Ote.
" d B" . , ,,Ia...... ,h.." <I .. b ,,,,, .... , I l

FE e 69, $STV co "'Od ' ''' I." te .
, " "_'....""" , " " .. , ....It.."""...."." 'h'O. N.'o" T ""•., n ,..
' I1.'",n n,......, . ' . c" . '''''''_ .."". , '
"

SEPT 68 , " 0'"' ' , h'. 4 J1 'E T ......., .
,on•• ",," rv r"" ••, ,, " OK "" ""1\', '
• 11 .' Too .... ,gh. "'oo nbO une' , M ", b«. 6 ..
. " ,.' {, ,, ,,oc " o n. J,n 6gl. 6 .. "."".,v.
{« ,,, ocllo'" Jo" 691. ~M d .b ' ''' ''. h.m <1 .. 1>

"P' ..'" 3 1

NOV 68 ssn . " , '''' ' ''. •0 '1" ".,. " o .. h ••
' '''' o " n• • 1C "'Q' 0 " " '" Im.n . " '0" '"
O ,tt IO".) . ev " ,,,,' o,m... , ."". '0......
Od ' p ..' ''' ' ' '' 0, .h,h ... ,. "'''. 4 0M " . n
""'0' c.. " "'. IIC 3 4B '" .." ..".. ,,, n , ...lo ,,,
m.." .... n<, ,,,n ,", ,,,,,,,.. w". "'""', .h.,
m'"", . 00".." h.... " ... ,,, ,, . 1" .. , " " ,
h.... d o b " '" IP. " 5'

OCT 61 Hf "".d , . . ..._ '0"'''',
...... h' <0"'. '(I <__ , .
SST V 0 " V.. , '... __,<0. '0,.'.0"
d........ !l"~"" ",."h "'".. 0'" ".... d."...
_"do,..

JUI-Y 611...... ...-,..", SSTV _ 6M 'w
,,_. 4.11 " .......0 ..32 to 6 ... 'C
<__ '" ••_c_"....... _. 'tTT ~ 'C

OCT U wS.... "_0'__ M' ow.......
,_ '_0 ,_ ..0"" ._t. 'un'" v~"

«,,,,,,,,,,,_ "'""...., eo....... 1& V",,,,,,
' .........., .t ,_..... ...... , ~ .....,_t... ~, ,. HE 3!0 ...- B ',
G .. _ '"~ '" .. 1 . ... ........ do'••", __
H, C "fO ._ _ . _"'... •
' ...._t..._<t ,........

APR 69 _ 0<_ .. ..._.T_. " TT _ 0<: _ .. "'_.'00
... , _ • . 5116 ' 0
................... _ _ 6" .... " . 2..
c__,... " """_ " "'" ,p.. , 3.

JUP<lE 63. s..,~~. ,...,. 0"0 2 _,on To on
220, .nu...... ARC 2 "."...,__"''''.
p~ 910 ow' ._IY con_.oo". DC 300 I>ono
__d. ,nd",,' ...,. ' ''' . , "",,_,,", BC 230
,. _,n".. ', •• ~.' 8e ' ~3. ,.n, ....,t ...
''''''''II, "0"''''0< c "'0•. Be 442an' .
'0"_..." mOb,.. 10 ". <".". """_'''1
T _ .. "''''''''''. Tv .."" ,''' , ~ ",
n ' clI •• o~2:10 ...CShl' "CJ ,'
on ''''

AUG 83....." •• "" 8.. "" "ou'" _ .......:
••,." "-~"'''''. ,",",' T .. _",n. on' ""'_..."' ,W n. on ""'" ...... <... .
_ "._ 1 x Tu'" Gu.'" _<10
..__• lu"""bO. ...-.en SWR ""'0"
.t"'" _,><aI .., ...... ,"'.........._ ... on'

JtA.Y 61 v. h ..... ,....., v •• h__
_ - _ '0- "...-... _.
:MI ld. f , ,,_ ''''. G"Zu _ ....

$STV u E' ..._ ....... 'C '.,....... _,"'.. ,h, V .. , U ..F d'"".. ,_
h ......._ ......." ... '.. _.'" _ s 1.. ...«_.... h, ..h_ ...... c'.... "_'h 0

-~

MAY 69 1M T......' .., 2<01 $I.., .• ••" ...
_.,'" '''•• _, IIll ,"" _."'......" ...- _..., '"
,_. §WI' ' ' , 180000 _, _'_'. , ...•" 0_'_ ._ '5" •."" ..
00 "0\0 '- h ....._ ,_ ,,,_

" "". , , 41 ' _ c .

JUNf 611 ..'''0_.....__• •_. a", _
'" .. 32 .. '" '" 6 .. ,_.. , .. 2" ~ __.... u... ,. ..._....'v._ ..........,...
UHf H'",_ ..,r~_,__ ..".
_ ....... I.... ' 5' ,_ ..... c.~._

""'" vU ' ''' ' 0 >0 "0

202



""... _ , ..._._.e- ..•_ _ .- _ ""'_'m _
• . _ _._.-. ' ... _ .. 0"",_'--,,_._,_•.•,_,_...._e--,
....._ CW 10 ,,",' '~"H".,,_.., "'_, ' ''.._ 'co '" ,.. Co~.. ""''''"' _ _ e-.•.• _ . ,_
""'" _. , A~ ,,~ • .,. ~ N"" _ .... '" •• ""...

" ..~ '" ' , ..,.,. , "" ,,,~ """'_"'" '0
. .."_,_ ~_"" "" , '_' _ _. 0 "","

<>- •• , "'.'" __ "'- A'"............... ..-., ,_ .. ,,,..,_ .e-.",~

_ . ICC>. .. ASCn e..-_.••f< , _ _ .-..... ...__ _oea. __....._ ...... _
G " """, -"'. , ..., __ ........, __ .-",

... .. ....--~ .... _---.",.""' oc __ "'-

-.._._~---_.---­""' '' ' - '''_.- .._...._-­. '_ ..... _ _.._.T__._ .__
~- --_..._-- ....-_.. ~.~..,.__._ ...."-'-"-",---'-"­--,_ ......._._.- ..... ..........-.---,- -­,,-,--- ......-

-"---"---'-'-_ ._._ _ .-- .... _ .-.<>00-.._- _.. .. ~ ._~....-- --'---'-_ . ... _ ,_. ~ t>_o_

_ . __ _.1.. _"-, .-..........__._ "' -
_ ._. __ • __ Do ""_, ....
_ ..._ ... _ ..n •.•~__ ,....,_".._,-_._<- -,-...
~ - ' , _-, "'.--
.... _ . ''''', """" y_ WI" ....
_ .. '_ ._...... T_. .... _ _ ... ""' _,_ __,._",-"".'_.0 "",n _ .",,_, '.__ ''''0 _.., ~ ..
,~ "'""""" , ' ............ '"'''' t _ ....""'- -"'-", ,.. ""., ..,---
~ ~ ,.. u.. , .... _.""" . ...,~_,........._ .. "" ..
","c" "" '_ "" " __ ' _ ......_ ...__·._00 ...... ""'_, ._"'- "" ' -"__"' .--._ _,_.-' .._, .._ · v_.... .... . _..,.._--, __.__.-.-._._-......, .....- ..-•__ e:- __,' ... ...
,_... _ ......... oc·Z> _ ,.. __
_._... _. . 0 _.._._--_... .._-----_ ..._ ._oo._ Ob'-,v', _... "...... ~ -~'.""." -'-.c , __ __ .. ~~ ' .......... ._o-_"- ........_~_.-... _...............' .. _,,,._ ,-,_.......
, ~~ _.. _'A ..._ _._._"'"........ _ "H' _ ... _ "" ,,__,H."' __ ,.. .,.._",_..,......"" ......
0 _,~ __. _ R.... "'_ no~ '-', lR·" """
......, _ .. "'"'-,~, Coo _ Coo'. 00. , . ..
_ ...._~ . ...'c '.. CI"_ ,.. ,., y_
0- _ _ ",._ ..._ "-" ". "'_ ._ M' ,
.:- .. .. _01 ....... __.. , ...........
......_C'OO' . .. ... __ 'M.... ...__
-__._" ,--." ••_-_.. . >1'­... _.__ .._---_...._-_._- -._ ..-...
S . _ .. .... .. ""'- ~ _
_ . ....._coo " .. o-z.. _ _

issues of 73 (our
with reams of

...... _......_- '.._--­_....._---."'""'"---,-'....._. . ... _ _ . _ .. c...
•__. _ D _ .,M, __, ,,. _- .... _-_ - .--_.____M __, _ . _ ... .. . .. "'"'

"""'" ,.., _ ... _ lO, c__ _.' ......
~ ...._ .... 'M_"" " .•_.cw
_ , _.~·_ _ ..... c.....
.~ ..TV _..... " ~•• ., ~ , ., ,,-,.~'-- 1,.-

-'--,-"""- -'""'''._'''- •.......U.,.- ''' --''.... ..... """' ...---- 0 \ _ ._.""'-- - 0 - _ ......- 0SO\.. .-. It __ 0.. oc . __. .. ._. • __.. T" __,........ _._ ... "T_ _ .... . __

........ _ "'__ 0-... _ _ ,.,....--_ ".._._ -- --_.'''''-- -""_._.._--_........ ._..
e- _ ,",, "'_ "._00<0.<'-_ . "'''_
_<:0< . _', ... _ ' .. _ ' . .. . ..... --"'.-- ,-.. - , _-e.-, "._,~ _ _ _ e-

'.. -. _". '--- '''-,_._,--",
• "" ,~ "- Do . ....... oc-' ' ''-'''''. .........
...._~.c__ •.__ """._","''''''01_
,,. -,..... ''' '. ,,. .....,~... ""- , .~_.......
'~"'.,," 0' • C""'__ '" p,. ""',","'" oc, "_, ,..
'''' c , ..,.,' 0 T OI_ ~.."'.M_
,~ c... """ e-. , ,__• e-"
""' _ '_'v "•• """ v,,' , , ,"'''-''~-_ -"'_ _ , "'.c_ ., •." ....., _-._.....-....__._--""---- _..•-
--~-_..'-_ ~-,-.... ..-... _._ , __ ,.--_."".,-..' _,.- ........ ..._,,--

"'" T'. v", "K~ ' ._, """ p,..", .. Co....' ,,'"""'_"""'"' u..., . ......_ _ R ,""- __
'.T, ,_'.-.., , _ .._ '-_.._ ,...,- --"- -­"- "-_. .-.. "".- - '.......-... - ""- "-- ---- -. ""'"'_.....- "_."... ---......, " _e-_

Since there's little to ge t stale in back
magazine is not padded like others

act ivity reports]. yo u'l l ha e a fa ntastic time reading them.

MQ~t of the articles are still exci ting to read and o ld

e di to rials are even more fun for most of the di re predictions

by Green ha ve no w come to pass. Incenti ve licens ing was eve ry

bit t he debacle he predic ted . .. a nd marc. Yo u'll rea lly get a
kick ou t of t he ba ck issues.
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C ity _

Sta t e _

Nam~ _

o $ 150 - single Issues (indica te your cho ice at left)
issues @$ 1.50
ten issues (ind icat e y our choice at left )
25 issues (in d icate your cho ice at left)

0$ 10 25 issues , o u r choice 0'66 -'70 0 ' 7 1·' 75
o Cash , check, mone y orde r e nclosed.

Si&natuT~ _

(Ad d $ 1.00 handline d U.TCl' tor OTd~l'I ko Si than $4.00)
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The ONLY Complete License Study Guides
• NOVIC E ST UDY GUIOE - Her e is a com ple te ly new study guide and refe rence book for the poten tial ham . Th is is not a quest ionfanswer
memo rization course. Elect ro nic and radio fundamentals are presented and explained in an easy·to-understand fash ion, p reparing the
begi nne r lo r the No vice exem. toctooes the latest FCC amateur regulations, as we ll as applicatio n forrTl$. Easily the best path into the
exci ting world o f ham radio! $4.95.

• GENERA L C LASS STUDY GUIDE - A cornptete t heory course lo r the prospective General Of Technician. T his reference explains
transis tor, am pli fie r, and gene 'al radio theory, while preparing the Novice fo r t he " b ig" ticket. After getting your t icket, you 'll use this
gUIde aga," and aga," as an electroniC re fe rence sou rce. Not a question/answer guide t ha t becomes dated when t he FCC updates the amateur
e:oa rTl$. 55.95.
• ADVANCE D CLASS ST U DY GUI D E - Ready to upgrade your license) To prevent retaking the FCC theory exam, you need the 73
Advanced theory guide. SS B, en tenna theory , transmitters, and electronic measuring techniques are covered in deta il in th is eesv-ro-toucw
st ud y guide. Special modes and techniques, such as RTTY, are also trea ted. An engineering degree is not necessary to mas ter Advanced
theory - try th is book before vis it ing t he e:oaminer 's office! $3,95.

• EXTRA C LASS LIC E NS E ST U DY GU IDE - Before going fo r your 1 x 2 call, it pays to be a master of the Extra cl ass electronic theory .
ThiS study gu ide is t he logica l extension o f t he 73 theory course. All t he t heory necessa ry to pass the exam is p resented. A ntennas,
t ra nsmisston lines, 5wr are discussed, a s well as noise, propagation, and specialIZed comrnurucet ion techniques. Th is book is no t a dauroom
lecture or memoriz ation guide, but ra ther a logical presentation of the material tha t must be understood before attempting the Extra exam.
Save yourself a re t urn tr ip t o the FCC and t. y the 73 met hod f"st l $5.95 ,

YOU for the rest of your lile ! Can you affo rd t o take you. Novice exam without f irst listening to your tapes? •

••

•

•

. .,. (ODE COURSE
·~L-.Q1tl

•novice
theory

tapes
Startling Learning Breakthrough

You 'll be astounded at how rea lly Simp le the theory is when you hear it e xpla ined on these tapes. Three
t apes of t heory and o ne of quest ions and answers from the Islest Novice exems give you the edge you need to
breeze through yo ur e xem.

73 is in t erested in he lping get m o re amateurs, so we' re g iving you tl'M! complete set of our tapes for the
Incredi bly low pr ice o f ONL Y 51 5.95.

Sc ientists have proven t ha t you learn faster by list enin g than by reading because you can play II cassette
tape o ver and over in your spare time - even whi le you're dr iving! You get more and more in fo each t ime
you hear it.

You can't progress without SOlid fundamentals. These four hour-long tape s give you all the basics yo u11
need to pass the Novice exam easily. You 'll have an understand ing of the basics which will be invaluable to

NEW CODE SYSTEM - Four Speeds Available
6 WPM Th is is the p . ect ice anywher e, a nd yo u' lI be mo.. 20 WPM Code i. whet gets

tII,pe for t he No vice an d Tech t he n prepared l o r Ihll easy you when you go for t hll
S WPM Th IS is Iho beg in n ici an licenses. 11 i. mad. UP FCC ex am . E:otra Clan license. It is SO

n ing t ap. for people w ho do of on. solid hour of code, senl em berr ass ino to panic Out just
not know th e code e t all. It a t {he off iC ia l F CC standard 13 WPM Cod e group. because YO U d id n' t prep a.e
Uke. thom thro ugh t ho 26 (no Olher la pe we've he ar d all" in, at abrisk 13 per sov ou v o urse lf with t h.s U PII ,
lelt. rs, 10 nu mber. and eec u••• Ihew standards . 50 menv will be at ea SO w hen YOU " t Thoug h thIS IS only o ne word
....ary punctuation, compl.te pllopl. flun k t he COde wh.n down in fro nt of t he It.e lv fa ster , Ihll code g,ouPI ere so
with practice every SllIP of the Ihev are su dden lv _ under eyed governme nt insp. ctor difficul t tha I yo u'll elmoSl teu
wa y using t he newest blitz p.essure - faced wlthcherec · andhe sta<t s s.ndlngvou p illin asleep copyi ng t he FCC stuff
teaching lech ni qu. . . II il t eu sent a t 13 wpm end lengu age at only 13 per , You b V comparison. Use•• repo rt
elmost m iraculoUI ' In o n. spaced for 5 wpm). Th il ta P41 nll.d t hi s .:o Ua ma.gi n t o Over that they Clln' l b11l1l1vlI ho w
hour many people _ inc luding il nOt memo. izable, unllkll t hll com e Ihe panic which i. uni · .asy 20 per reall y il w.th Ihil
kid. o f t en - are able to Zanv 5 wpm tap. , linc. t he "e'sal in the 11111 IItull t,onl . f ,""last ic one hour lap• . No
m.Uer the code. The ease of code g.oups are . n t " .l y ren Wh . n you've lOent vou. one who cen cop y t hese lap..
I••,ning gi".s co nf idence to dam cha ' '1c terl lent .1"1 grou PI mon.y and t ime t o ta ke Ih. Can POSSIb ly fa ll Ih. FCC t. lt .
bllQinn.u who m ight olh.. of h"e. P'act ice t hIS on. d ur t ..1 you'" th.nk h......nl you Rem ove all f. ar of the code
wi.. drop o ut. .ng lunch. wh il. In the ca. , had this ~ck-br... klng UP4I. fo.eve, wit h Ih.... lap...

ON LY 4 for $ 15 .95! 1 3 " in the pUblishing businll• . no t teP", 10 th• • a re priCed much lo_r th.. enyOn..... could ..II t hem. H.....
you ever seen one hour c_ n •• fa. under $6? For 1n cle.. meil edel 2st per tape ord..ed

FOUR TAPES for $15.95
$4.95 EACH

How can 73 make such beautltul ca rds, printed o n the best
coat ed stoc k, ava ilab le for about half t he regular cost7

The world and satellit e are prin ted in blue, yo ur name,
address and ca ll are in b lack, T he 050 informat ion is a standard
form o n the back, DOMESTIC OR D ERS ONLY

ALlOW 6-8 WEEKS FOR DELIVERY .

~- ' -

---
~--

ONLY $7.50
for 250,
$12.50 for 500,
$20.00 for 1000!

QSLs!
LIBRARY S Helf

BOOK BO X ES
$ 2.00 each

2/$3.00 . 8 /5 10 .00
BUMPER STICK ERS;

RADIO AMATEURS TALK TO THE WORLDII
AUTHORIZED V EH IC LE
S UPPO RT YOUR LOCAL POLICE

50~ each; any 3 for $ 1 .00

BINDERS - Red Binders wi th gold letter ing keep your 19 76 &
1977 73s sa fe from being lo st or damaged. Eac h binder hold s
1 2 issues. $6.00 ea . . 2 fo r $ 11 ,00.

BACK ISSUE BUNDLE I 13 Mapl;ne Cle.'''', ,'''''' contalnine
hundr-ct. of ertlcl.. a. prOjKII G.II81: for non.llifie buff ... 20
COJlI.. Cell dllf••nd for $8,00

Use Ihe order car d or i tem i ~e YOU' o rd. r on a sepa.ate p iecH of peper end mail to :
73 RadIO a ooklhop • P. t.rborou gh NH 03458 a. su'e 10 inc lude chec k c r det"iled crlldit c" . d in to.m" l ion .

Note : Prices su blec t t o change without nOllce on books nOt publilhed by 73 Mega zine.



• REPEATER ATLAS Hundreds of new list ings ... by both locat io n
and freq ue ncy ... dual list ing, inva luab le for your car ... find those
repeat ers as you trevel. T his is t he ON LY complete list of repeaters
being pub lished. Almost 3000 repeaters listed in this issu e ... repeaters
from all over t he entire world. Only $1.95.

• VHF ANTENNA HANDBOOK The NEW V HF Antenna Ha ndb oo k
details the theory , design and construction o f hundreds of different
VHF and UHF antennas . . . A practical book written for the average
amateur who takes joy in bu ilding, oot full o f complex formulas fo r t he
des ign engineer. Packed with fabul ous antenna projects you can build.
$4.95.

• WEATHER SAT EL LIT E HANDBOO K Simple equipment and
methods for gett ing good pictures from the weather satellite. Antennas,
receivers , monitors, facsimile you can bu ild, tracking, automatic control
lyou don't even have to be home!. Or. Taggart WBSOQT $4.95.

• COAX HANDBOO K The world's o n ly handbook devoted exd usively
t o coax, feedlines and connectors. Special price o nly $1.50.

_ VOL. I COMPONENT TESTER S .. . how to bui ld trans istor testers
IBI, diode testers 131, IC testers (31. voltmeters and VTVMs 191,
oh mmeters IB diffe ren t kinds), inductance (3 1. capacity 191, Q
measuremenl, cry stal checking (6). temperature 121. aura l meters fo r
the blind (31 and all SOrtS of miscellaneous data on meters ... us ing
them, making the m more versatile, making standards. Inva luable book,
$4.95.
• VOL . II AUDI O FREQUENCY TESTERS . . . jam packed full o f all
kinds o f audio frequency rest equipment. If vcc're int o SSB, RTTY.
SSTV, etc.• this book is a must for you ... a good book for hi-f i addicts
and ekperimenters tool $4.95.

_ VOL. III RADIO FREQUENCY TE STERS Radio frequency waves.
the common denominator o f Amateur Radio. Such items as SWR,
ante nna im pedance, line imp eda nce , rf o utp ut and f ield st rength;
detailed instructions o n tesl ing these items includ es sections o n signal
generlltOrS, crystal calib rators, grid dip oscillators, noise generators,
dummy loads and much more. $4 .95.

_ THE NE W RTTY HANDBOOK is a brand new 1977 edition and the
only up-to-date RTTY book evauebre. The state of the art has been
changing recnceuv a nd has made all previous RTTY books obsolete. It
has the latest circuits, great for t he newco mer and the expert alike . ..
Only $5.95.

• 73 VERTICAL, BEAM AND TRIANGLE ANTENNAS b y Edward M.
Noll W3 FQJ Describes 73 different antennas for amateurs . Each desfqn
is t he result of t he au t hor's own experiments: each has actually been
built and air-tested. Includ es appendices cover ing the construct ion of
noise bridges and antenna line t uners, as well as methods fo r measu ring
resonant fr eq ue ncy , velocity factor, and standing-wave ra t ios. 160
Pilges. $5.50.

-IC OP ·AMP COOK BO OK by Walte r G. Jung . Covers not only the
basic th90ry o f the IC o p amp in grea t detai l, but a lso includes over 250
p ract ica l ci rCtJ it appl ications, li be rall y illust rated . 592 pages, 5 % x B%,
soft bound $12.95 .

-73 DIPOLE AND LONG W IRE A NT EN NAS by Edward M. Noll
W3FQJ Th is is the fi rn collect ion of virtually every type of w ire
antenna used by amateurs. Includes dimensions, configurations, and
detailed construction data for 73 different antenl'l(l types. Appendices
describe the construction o f noise bridges, line tuners, and data on
measuring reSOl'l(lnt frequency, velocity factor, and swr. 160 pages.
$5.50.

_RF AND DI GI TA L TEST EQUI PME NT YOU CAN BUILD Rf burn ,
functi on, square wave ~nerators, variable length pulse generators ­
100 kHz marker, i-f and rf sweep generators, audio esc, af /rf signal
injector, 146 MHz synthesizer, digital readouts for counters, several
counters, prescaler, microwavemeter, etc. 252 pages. 55.95.

_ SSTV HANDBOOK This excenent book tells all about it, from its
history and basics t o the present state o f the art techniques. Contains
chapters on circuits, monitors, cameras, color SSTV, test equipment
and much more. Hardbound $7, softbound $ 5.

~.­•
~-- •

Use the order card or itemize your o rder on II separa te pi.,;. of paper and mail t o :
73 Rad io Boo .....ho p _ PeUtrborou gh N H 03458 Be sure t o inc lude c ha<; .... o r de Ul iled credi t card info rma tion.

Note : Pr ic.. subject t o c hllnge wi thoU I nOtic:. on boo ks not pU blished by 73 Magaz;n• .



_RTl. COOK BOOK by Donald Lancaster. Explains the how and why of
RTL (ResiUor-Transistor l.o gic! and gi'A's design mtormancn that can be put
to practical use. Gives a multitude of digital applications ranging f rom the
basi c switch to the sophisticated counter. 240 pages; 5% x 8%; sotrbccno.
$5.50.
_ TT l. COOKBOOK by Donald Lancast er . Explains what TTL is, how it
works, and how to use it. Discusses plllctical applications, sum as a d igita l
counter and display svstem, ewna count er, el ectronic ltopwat ch , d ig ita l
\IOltmeter, and a digi tal t achometer . 336 pa9l!S; 5% x 8 %; softbo und . $8 .95.
- T VT COOKBOOK bv Donald Lancaster. Describes the use of a standard
television receoer as a miCl'oproces,;lr CRT term inal. Exp la in s a nd d escr ibes
cterecter generation, cursor contrOl and interlace in formation in ty p ica l,
easy ·to.-underltand Lanca st er ltyle. Th iJ boo k is a requi red text for bot h t he
microcomputer e nth usiast and the amateur RTTY opel"ator who d esires a
quillt a ltel"native t o noisy te let ype machines. $9.95.

-AN INTRODUCTION TO MIC RO COMPUTE RS , VOLS. 1 AND 2 At last!
Someone has f ina lly w ritten a b oo k containing hardware de ta ils about most of the
poPular m icro c hips ava ilable to corncu tertsts. A n Inrroduct ion to Micrtxom·
puters , Vol umes 1 and 2, by Adam Osborne Associates, are references dealing
with microcomputer archi tecture on general and spec,fically with d'Hails about
mll't 0 1 the common chips. These books are not software-oriented, but are
in\l8luable for the hobbyist who is into building his own in terfaces and processors.
Volume 1 is dedicated to general hardware theory related to micros, and Volume
2 discusses the practical details of each micro chip. (Detailed review,n Kilobaud
#21 Published by Osborne Associates, 57.50 each.
- 8080 PR OGRA MMI NG FOR LO G IC DES IGN Hen! is an ideal reference for the
person desiring an in-depth underSlanding of the 8080 processor. The work is
application-oriented, and the 8080 is discussed in light of replacll'9 conventional,
hatd -w ired lo gic wsteens. Both hardv.ere and software is described. Practical
des ign considerat ions are provided for the ondiv'dual wishing to Implement an
808O-based control sys t em. [Detaited review in Kilobaud #1) Published by
Osborne Associates, $7.50.
_6800 PROGRAMMING FOR LOGIC O ESIG N Oriented toward the ind ust ria l
user, t h is b ook d escr ibes the process by wnich conventional logic can be replaced
by a 6800 micropro cessor. Both hardware and softwa re techniques are d iscussed,
as we ll as inte rface info rmat ion. T h is re ference , and its companion dedicated to
8080 user s, provide pract ical in formatio n that a llows an e xpe rimenter to d esign a
comple t e m icro cont ro l sys tem from the "ground up . " An e xcellen t reference !
Pu blish ed by Osborne Associa tes , $7.50.

• FASCINATING WORLD OF RAOIOCOMMUNICATION Interesting
st o ries in the h isto ry o f radio p ioneering and discovery . Als.o includes
the fu ndamental s of brceocest band DXing. A must fo r every radio
emeteur, $3.9 5 .
_ PRACTICAL TEST INSTRUMENTS YOU CAN BUILD 37 sim ple
tes t inst ruments you can make - covers VO Ms, VTVMs, semicond uctor
testing units , d ip m eters, wa ttmeters, and just abou t anything e lse y ou
might need around the test lab and ha m shack. $4.9 5 .
• 1001 PRACTICAL ELECTRONIC CIRCUITS Tab's r'IIIW 1001
circu its is available for o nly $9.95 ppd. The next t ime you want a
circu it for just about anything, eat yo ur heart out tha t you d idn't send
lor this book the firs t t ime you read about it . You'd better o rder the
book r ight away , before t hllY run o ut. $9.95 .
-HOW TO MAKE BETTER e SLs Be proud o f your C SL cards .. .
have a card w hich gets Iront space o n every harnsbaek wall •. . w in

.:::.. ..., -.. o n aes a t ham fest!. The only way to have a truly outstand.ng card is to_ J<.;c
make it you~lf .. . which is easv wh.. n \In" ""'ve t h is new book. S2.00.

• WHAT TO DO AFTER YOU HIT RETURN PCC's fi rst book of computer
games ... 4B different computer games you can play in BASI C ... programs,
descript.ons, muchly illustrated. Lunar La nd ing , Hammurabi, King, Civil 2, Qubic
5, Taxman, Star Trek, Crash, Market, etc. $6.95.
_ 101 G AM ES IN BASIC Okay, so once you get your computer up and running In

BASIC, then what? Then you need lOme programs in BASI C, t haI's what . T his
book has 101 games for you, from very simple t o real buggers. You get t he games,
I description of the games, t he listing to pl.It in your computer and I sam ple run
to show you ho w they work. Fun. Anyone game will be worth m o re than t he
price of the book for the fun you and you r family will have w,th it. $7.50.

- BASIC by Bob Alb recht, etc. Self·teachi ng gu ide to the com pu te r language you
wi ll need t o know for use w it h your mic rocomputer. 324 pages. This is one of t he
easiest ways to le arn computer programm ing. $4.9 5-

- THE UNDERG RO UND BUY ING G U ID E Here is a handy guide for t he
electronics enthusiast. Over 600 sources o f eqt np ment and literature are provided;
some are mail-orde r-only ou tfits t hat do no t advert ise. Sources are listed
a lp habetically, by service or p rodu ct , and by st a te. T he guid e is cr o ss-re fe renced
for ease of use . Elec tronic pu blishing ho use s are also listed . Publishe d by PMS
Publ ish ing Co., $5.95 each.

Use the order card or item ize vour o. d• • on '" sep",r",le piece of paper and m"'il 10:
13 Radio 800ks hop _ Peterborough NH 03458 8e su re t o include check or detailed credit card info.mation.

Not. : Prices subject t o ch",n9'! .....ithOul notice on books nOI published by 73 Magazine.
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M'C FlOCOMPUTI!t

- BRAND NEW DICTIONARY This new microcomputer dictiooary fills the
urgent need for all computer people, engineers, sc::ientists, industrialists,
communications people - ilS proteuionals. amateurs, '.chen, or students - to
become quickly ecqcemted with lt1e terminology and nomenclature of a new
revoll1l:ion in computer control C8P1bilities in areas that pervade most of man's
daily activities.

Over 5000 defin itions and explanlltions of t er ms and concepts 1704 pages)
relating to microprocessors, microcomputers and rmcrcco mro uers. There are also
separate ap pe nd ices o n: progra m mable calculato rs; mat h a nd statist ics defin itions;
f lowchart symbols and techniq ues; b ina ry number syst ems end sw itching theory;
symbol charts and tables; summ aries o f BASIC. FORTRAN and APL. ln addition
there is a comprehensiw electronics/computer abbreviations a nd lICI"onyms
seclion . $ 15.95.
-COMPUTER PROGRAMMING HANDBOOK by Pe1er Stark. A complete guide
to computer programming and data processing. In c ludes rT\iIny worked OUI
eamples and history of CX)lT'lputen. $8.95.
_MY COMPUTER LIKES ME •• . WHEN I SPEAK BASIC An introduction to
BASIC ... simple enough for your kids. If you _ nt to teech BASIC to anyone
quickly, this bookllrl 15 the way to go. $2.00.

- SCElBI'S GA LAXY G A ME FOR THE
" 6800" Here 's a new twist in computer games
by Scelbi Computer Cons ult ing and Robert
Fi nd ley/Raymond Edwards. The ga me,
"Gala xy, " pu s the ope rat o r of a sp aceship
against alien craft, as well as such w riables as
speed. time, and ammunition . No two games
are the ~mel This game is described in
GIII.xV Game for the 6800. published by
Scel bi Computer Consul t ing , Inc . $14 .95.

_ 6800 SOFTWA RE GOURM ET GU IDE &
COO KBOOK If you have been spending too
much time developing routines for your 6800
rmcrcprccesscr , try the new book by Scetbl
Computing and Robert F indley. Th is manual.
6800 Software Gourme t Guide and Cook·
book , describes sor ti ng , search ing, and many
other rout ines fo r the 8080 user . $9 .9 5 .

_ 8080 SOFT WA R E GOURMET GU ID E
AND COO KBOOK If you have been spending
t OO much time developing simple rout ines for
your 8080, try this new book by Stelbi
Computing and Robert Findley . This manual.
8080 Soft_r, Gourmet Guide IIfId Cook ­
book, describes sorting, searchi ng, and mao y
o ther routines for the 8080 use r. $9.95 .

- CMOS COO KBOOK by Don Lancaster .
pub . How ard W. Sams Company . Another
winner from Don Lancaster, aut her 0 1 the
famous RTL and TTL Cookbooks. The CMOS
Cookbook details the application of CMOS.
the low power lo gic family suitable for most
a pplications presently dominated by TTL.
The book fOllOwS the style o f the or ig ina l
Cookbooks. Eight chapte~ ecver !III facets of
CMOS logic, and the work is prefaced by 100
peges detailing the characteristics o f most
C MO S circuits. The CMOS Cookbook is re­
quired reading for every serious digital exper i­
menter. $9.95.

_H OB B Y COMPUTERS A R E H ERE If you
lor a friend l want t o come up t o speed on
how computers work ••. hardware a nd soft­
ware . . • this is an e xc e llen t book. It starts
with the fUldamentals and ellpl!lins the etr­
cuits, the basics o f programming. along with a
couple T VT construction projects, ASCI 1­
Baudot. etc. This book has the highest recom­
mendat ions as a teeching aid for newcomers.
$4.95.

CMOS
COOKBOOK"-

_.- .--- . ,-- ­-- .- .-

_THE STORY OF COMPUTERS by Donald
O . Spencer is to com p ut er books what Dick
and Jane is to novel s . .. extremely elementary,
g iws t he oon-ccmputens t a fa ir idea of w hat
the hobby ist is t a lking a bout w hen he speaks
computer lingo. Attempts to explain what
computers are and can do to a spouse. chi ld
or any un-elect ron ics-minded fr iend . $4.95.

_M ICROCOMPUTER PRIMER by Mitchell
Waite and Michael Pardee. pub. by Howard W .
Sams Complilny . If you ere afr!lid to get
invo lved with microcompute~ for fear of not
understanding t hem, worry no lo nger ! The
M ic rocompute r Primer describes basic
com p u te r t heory . e xp lains numbering
systems. end introduces the rea der to the
world of p rogramming . This book does no t
e laborate o n specif ic systems or chips, but
describes t he world of miaocomputing in
"ree l world" ter-minology. The re is probably
no better way of getting involved with the
exciting new hobby of miaocomputing_
$7.95.

_ INTRODUCTION TO MICROPROCES ­
SORS by Charles Rockwell of M ICROLOG.
Here is an ideal reference fo r the individual
desiri ng t o understand the hardware aspects
o f microprocessor syste ms. Th is book des­
cribes t he hard ware details of com pute r
devices in ter m s the beginner can und erst and ,
insteed of t reat ing the miao c hip 85 a " black
box : ' Addressing SChemes. registe rs. control,
and memory are all explained , and general
information about hardware systems is pro­
vided. Specific systems are net desaibed and
Pl'09'amming is o nly briefly discussed. tntro­
rJut;riOfl To MicroProceuors is a hardware
introduction •• . and a good o ne. $17.50 US
and Canada , $20 elseW'lere.

-THE NEW HOBBY COMPUT ER S! Th is
book ta kes it fro m w here " Hobby Computers
Are Here" leaves off , with chapters o n Large
Salle Integrat ion, how to choose a micropro­
cessor chip, an in t roduct ion to prograll'WTling ,
low cost I/O to r a computer. computer
e nth rret jc, checking memory boards, a
Baudot monitor /editor $Vstem. an audible
logic probe for finding those tough problems.
a ham's computer. a computer eso machine
. •. and much, much morel E....rything o f
in t e rest is there in one volume. ready to be
enjoyed by you. $4.95.

- KI LOBAUD The S mall Computer Magazine Software & Hardw ar e exposed to the core . Wri tt en fo r
the non -Ph D computer ho bby is t w ho wants t o know w hat's new. $2.00 each at the newsstand, $15.00
for 1 year subscription. Back issues S3 .oo per copy.

u .. the order card or ilemize you . o'de, on a sepa.at. piece of paper and ma il 10 :
13 Radio 800kshop - Pe te rbo ro ugh N H 03458 8a SU '. 10 include check 0 ' detailed c.edlt card in fo,ma lion.

Note: P,ices subjec:ll0 c hange WIthOUt nOtoce on books nor p ubliShed bY 13 Maga ZIne.
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Peter W. Dahl Co.
4007 Fort Blvd. • EI Paso, Tuas 79930

TIIl.phon. (9 15) 566-5365 o r (9 151 151 -48 56

CoIl 30$·1 "'-I. f._........ ........................................ S1 • .0II
Colli "'~ ·2 _ f .....I..._ ••••...•••..•••...•••••.•••.••.•.••.••.• 95.00
H...._2OOOlI T.__ •••••...••••.••••..••••. .••••.•••••..••• 125.00
ETO ..·77 D "-to T 125.(10
-...., 21( lito,. T._ ''' .011
-.. 21(-2 f_ 1156 .00
-...., 21( ·a T.- '.00
-.. 2K"'''''''' T.__ _ _ 'Am
_'"1 31l· f.-Of ' • .lIlI
___Hll ·l0T.- 011
~ GSlI -l00 T.__ •••••••••••••••••••••••.•••••. .••••.••••. . ".00
__ I«:L ·ZOOO '-T_.._ 125.00
Gooo.. Cla-2lI 1'- T_ _ ..••.••..•.•. •..•••..••..•..•.••. IB.oo

HEAVY DUTY REPLACEMENT TRANSFORMERS '

CUSTOM TRANSFORMERS

SPECIALS
....... IIfMIII . ..oo VAC . I "'" !CAS no VAl;; 110 H. ph....... . 'Ifl. 110 L8 ••.••• Sl~.oo
"'- IIfMIII .:MOO VAC. 1.0... ICAS no VAK:. III H. pri.-y. 'Ifl..1 LB •••.••• 125.00
PIo•• II ~Illlll . 30llll VAC • 0.J'" ICAS 111iJ2Jll VAC III H. p<t. ¥n. 21 L8 ••• ..••• 15.00
"'*to II fMIII. IllllO VCT • 0 .... CCS 111iJ2Jll VAC III H. ph. Wt.•1 L8 ••••.••• 1• .00
flL ltfllllll. 7.1 VCT . 21'" CCS 117 VAC III H• ....-v 'Ifl.' L8 •••••••••••••a.
flL CI>ol<. ~Hoo- _ 3D AMII' IIIf f_ Chol<o on 111d .
DC f~_e-••.o Hy . I " "'DC •.....••.........••••• .•••••..•• . .•••• 1~.1Ill

DC SA" ~.' 3D Hy .0.15'" to 1 .0 Hy . 1.llADC 100.00

• All heou,r duly ",p/.a~,.,~n l IrcJ111forme ere ~"?/:tricaUy <lUpFr-
ior 10 o r it ina t ~q uip"'~n l {,' . All tran,forme... are MaOlufacturN
' 0 rillid co,., ,., ~rtia l qualil y ' p{!cI(i cat ion' and ~ach carri4', a 24
mo nth Il uarant~~!

Write t od4 y fo r a fru quotation on any !rem,fonner. Cho"~. or
_turabl~ reac to r.

Let us know 8 weeks in advance so that you won't miss
a single issue of 73 MagaZine.
Attach old label where indicated and print new address
in space provided. Also include your mailing label
whenever you write co nceminq your subscription. It
help. us serve you promptly.
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FL-110 Broadbanded Solid Slate Linear
200 Watts Output-Power When You Need It

CUT YOUR ELECTRICITY BILL!
Do your part in Uncle Sam's energy conservation
program. Obey FCC rules that tell you not to run
more power than is needed. But when the going

gets tough , switch in the linear!

OR

FT·301S
Analog Dial-20 Watts PEP

FT-301SO
Digital Dial -20 Watts PEP

•

AN ENERGY CONSERVATION SUGGESTION
FROM YAESU

Yaesu's Deluxe Accessories Complete Your Station

Shown above: Deluxe Power Supply/Speaker/ Digital Clock and Programmable CW Identdier
• FT·301 S0 Transceiver. External VFO • Monnorscope

For a copy of our latest catalog, send your
name, address, zip code and ham call sign.

Y&iSl,l

era '0. ~
YAESU ELECTRONICS CORP.. 15954 Downey Are.. Parnmounl. CA 90723 (2 13 ) 633-4007
YAESU ElECIRONICS CORP., Eastern Service Ctr.• 6J3 Redna Ter. • Cincinnati, OH 45215
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