e

ShE

(| f s
3 -




A I Gt 2 T INE,

3

#129 June 1971

STAFF

Editor-Publisher
Wayne Green W2ZNSD/1

Managing Editor
Ken Sessions K6MVH/1

Associate Editor
Jim Kyle KEJKX

WTW Editor
Dave Mann K2AGZ

Advertising Manager
Aline Coutu

Art Director
Roger Block

Graphic Arts
Nancy Estle
Jerry Merrifield

Composition
Ruthmary Davis
Karen Mellor

Subscriptions
Dorothy Gibson

Circulation
Phil Price
Barbara Block

Comptroller
Georgiana Sage

Publications
Biff Mahoney

Traffic
Douglas Stivison WB2MYU
Taylor Sage

Propagation
John Nelson

Drafting

R. K. Wildman WeMOG

Wayne Peeler KAMVW
M. Graham W8FKW

JUNE 1971

FEATURES

2 Radio Amateur News Page
6 Never Say Die W2NSD/1
6 The FM Scene KEMVH/1
7 Letters to the Editor
8 Caveat Emptor
68 Antenna Catalog Section
96 Propagation
96 Advertiser Index

Contents
12 Driven Versus Parasitic Antenna Elements
) on:TwoiMeters L7 SISl ST el T8 WGEAJF
Are they really better?
18 3Squaresfor TWOe - . . ....ccciiaccnaciavsmnsissnas K8CFY
Humdinger Quad
22 “I'Can’t Learnthe Code® .. . . i s b ciare W@FEV
Too bad. See you on eleven meters. 4
26 Covering Additional Frequencies With Dipoles . ...... WOEGQ
40/15m, 80/10m, etc.
32 Weather Balloon Verticals . .. ..........coniueinann K4EPI
The only way to go is up.
34 Squelch Addition for the Pocket Pager ............. WASPIA
You don’t have a pocket pager?
40 VFOINgthe TWOer .. .i...ceniensissieaanionsnas WA3WHI
Drive your friends off two meters.
44 Transmitter Tuning of Mobile Antennas . ........... WZ2EEY
Loading coil final tank circuit.
48 | Built a'COUNTEr - -« - .accaiais saiciainin ote e sisininis o sl sie's Sessions
The Heath. It works.
52 Low Cost Transistor Power Supply . ............... WBAVR
Also powers high cost transistors.
54 Don't Trust the Ground Wire ................. +.. WS5FQA
Particularly if it is over 30.
56 The File Box Capacity Decade ..........c00ceuuun WB4ITN
Handy.
60 A Practical 40 Meter DX Antenna . .. ..vvevecencnnn. W7JLU
4 honest, not to be sneezed at, dB!
63 A Commercial Bid for the 450 Market ................ Staff
Meet the Alpha 100W amplifier.
65 Modification to HW Transceivers ................ WBZWYO
Adding headphones.
68 CW Selectivity . . .......c00cvunnn Al b ela s e el ZL40K
For the sideband receiver.
80 General Class Study Guide: Part IX .................. Staff

Putting the “Tell” in “Tele"

73 Magazine is published monthly by 73 Inc., Peterborough, New
Hampshire 03458. Subscription rates are $6 for one year in North
America and U.S. Zip Code areas overseas, $7 per year elsewhere.
Two years $11 in U.S. and $12 overseas. Three years $156, and $16
overseas. Second class postage paid al Peterborough, N.H. and at
additional mailing offices. Printed at Menasha Wisconsin 54952

U.S.A, Entire contents copyright 1971 by 73 fnc., Peterborough,
R e S A e S L R e S L
Key amateurs re% riing back through mediums we are reinstating
our “‘forever’ seriptions ($100). Why take a chance? Subscribe
today before it is too late.

Cover: W2NSD/1 antenna. Three elements on 20 meters.



L AIpssanau
ur SuraysAs jualma-iares Areroduia)
-02,, 3AY] INOGR UONBLWIOJUI |BUOI)
-IPPE PAARI[aq 11 PIES UOISSIUILWO.) a3
‘pRrIuIgns vIBp Ay pue s38anbar a8
JO MarA Ul “umipatu SUOH EIUNALLIWOD
® se suonwms oyl 1 Aummori

e Aeorp
uonerodio) «
UOnEpUno,
1EY] pajou 3] ‘adafjo) mBIUNS JO As0Y)
s s)sanbas pur saumbul jo aq

UOISSIUILOY 213 ‘paueid 2uam suop
-RZIIOUINE gIIM PUR DA Q) adulg
‘suone)s ado(oa o ypm
u ur afeBua 0] Ajuoine pajuerd
SEM - H M
B 0] [eufis sy poaay o) poyjuad
OfM pue paj

-ung ‘(Orm) oF
-B]S OIpul JUILINd-I3LIED

ng jo suon
‘6961 ul

‘pPAENIUT 3q
pinom Furpasdord mau g ‘pannbal sem

-sAS JUALIMD-IRIIIED 1) )0q U0 PajIA
-Ul 9I9M UOMBULIOJUT PUB SIUIWILIO.)
s3[Ny 2) 1o (P)LSH' ] uendag Iap
-un uonoadsur aiggnd I0J J[qe[rear 2q
jou pnom BIEp [BIDUBUL] 91 181} pue

passalls  UOISSIUUIO))  alf],
Q) JO SOIJIAIIOR [RIOIALILIOI AL O) pue
‘stopew Junuwesdord puw |
0] 9je[a1 Aferauad suonsanb ayg
samy oyl
JO £°¢T uonadg Iapun Jupetado suon
-BJS JU3LIND-ISLLIED [[B O} JU3as aq 0]
aneuuonsanb e pajdope UOISSTUIO))
Ay ‘Anmbur 2y yjmm UOAUUOD U

3y} Jo ‘g jaeg 1apun ajeiado s
]l "ALVD 10 SuUOnEls ISEOprOIq
SE 1ONS IPAUL DIUOI0AD I2YI0 )M
WAJSAS B JO UOTISUUODINUL 10 S
-SAS JIOUWL I0 OM] JO UOIOAUUOIIIIUT
Juisn  swaIsAs  JUALIND-IALLIED  J501[)
10] sana pasodord uo pajAul Os[E
AlaMm SJUBUILIOY * D 211 AQ paje
Uadq sel (SIa)JTSuel] AINBIUNU SB
[Jons) S3JIASP sUonEIUNWILWO) Jamod
MO| I31[)O puUR SUOIEIS OIPBI JUILIND
-13LLIBD .“_U GD.EN&O&O 23] uo uonew
-10jul Jaying urejqo o} Annbur uy

"SIW31LSAS H3HLO

HLIM NOILOINNOOJHILNI HOd SINIWIHIND3IY TV
‘NOILYHIdO NO AIMSV SLNIWWOD ‘904 A8 AILVILINI
S3D1AH3S SNOILVYOINNWWOD HIMOd MOT HIHLO ANV

SNOILYLS D10V LN3HUNI-H3IHHY3 OLNI AHIONI

JHLIVANNYIN HOLONODIAS 404 S5300td MIN

T —— e —— U e e P

(‘TOSNOH pue s[am
‘92T xay "M ‘uosuyof ‘9 g 31290y

‘(urpw 0 funoy) Aspieg siouors
swo) apio Aq ‘1L61 ‘g mdy

SIWIUIO) dY) A uonoy) "pappe
uolssuwoy Yy ‘sdeppaua ayy  jo

SINO ALY U0 UOISSIUWOD Y3 Aq pa

1 [} Iarer
Asuuzg ‘Fmqsizen
S UOISSIWWOY) A} 0) JAUMUEXd 139)
“UN[OA Y1 Ag PauUIN]al 3q [[BYS ‘Usye)
10U S| UONBUIWIEXS Ay} JUaAa 2Ly ur
pauadoun 1o pajajdiion 1ay3ra ‘siaded
uonRUIWEYD 3y} mYy) Ajroads mou
A (EXQ)6T'L6 HOnoss eyl pres 1]
SO[NI YY) YIIM WIOJUOD JOU Sa0p S1aul
AWEXD 199IUN[0A  paysiuany adojasua
Xa ay) uo Furesdde uorjew

asad aram suone
niayy jo ()9l L6 ton
39§ SpUAlUE UOMNA® Y UOISSILILIO]
) Aq s 0f 0] pasealoul uadq
SRI| SUONPUILIRYXA 2ITATAG OIpRY Ins)
-PWY WINJAI JSNW SIDUMWEXA 193jun
-[OA YOIym ur awiry

‘NOISSIWWOD 3HL 0L
SNOILVNIWYX3 HNILYINY
NHMN13H 0L SAVO 0E JAYH MON

SIaUWEX] 18ajnjop

SB — _“_M:u._HD [ aLln
— pasealour st paadg
A2IN0S Y] uamiaq paj
ozm .;3“.‘_:.0; ._uu._:....:ﬁ Bale ..:: w_ F_U_._._.ﬂ
«TRUUBLD, Ayl Jo yadua) o Ag paunu
-1919p st sinoa [endip jo peadg

pue
el

UNapia 4 (] 23i0a) pup ‘N p
SUBE] A SIS20Y Ydasop wep 2EnnD g
SOWOY f (1Y o1 1fa)) apnpony ‘A3ojou
-f32]  AGIINPUCINIS  aPIXO-]D ]
iffip-aggnop  dof YOW-(1,, Sp
umouy ‘ssasoud ayp fo siojuadwy jpdio
-ty Cuoppiodio) saausg fo junu
-1pdag Juawdoaag P Yowasay ayl
ul S423u8La pup S1sua10s (g pajuaaug
SDM S2HAP JOJINPUOI IS DJUO4)03]2
Jo spupy quaiaffip fumu upymu qof
ssasoud mau pasuvapy ‘aaiSuadxauy uy

11M pue
55010 §59] 1M 0|
-eded yauqp: M ojerado
S201AOD LSO~ OU) 0snudaq STl

wirojadine  §101518 LSOW-a
UL dp LAl St ZHD
7 1 umn "gp G[=0] st Asuanbay

El

ssaooid 1 SOW-@ Sanaudis mau a
*uonanpoid ([n]
ojur nd st ssaoord TSOW- A3 A1ojaq
Ieak auo jo Fef awn w sajedionue oY
‘ssanoid SO 2188 LIS [AUUBYD-
B UM 2PEUI SIINOITD pajeidojul [pudip
Jo auy jonpoxd peoiq e asediayie
al) 0] paonponur APuadal sey sonau
31§ ey no pajurod usun@REY CA(

-SURI) DABMOIOTUL [BUSIS
pue spNoan pajeIdagur [B)8Ip o) uo
-IPPE UT S301Ap 2)aIdsip Jamod-yany
puR Ipdu] JO spupy mau Fuuniorjnuew
10} [njasn aq [[a ssadord mau o
181 pajorpard ueun[y I CoAsuad
-X3 AISA MOU 2Ir UOTYM SI010Npuod
-[Was [BNPIAIPUT SUTNEW JO pOLjaul
aatsuadxaur we sjussardal pue
3 pajea8ajur xajduwron Sulnyo
10] [monjorrd st ssacord ouy  juaLl
-do[asa(] pue Uoleasoy JIOJ Juapisaly
IA “UBWIIALY PIARQ "X O FuIpIro:
'SA0IAIP (IOJINPUODIUIAS APINO-[RIALL)
SOW SuumiopjnueUr 10§ pasn Apual
-Ino sanbruyoay Iajo Aq apew
$101ONpuUOIUIS ueyl Ia31jaq wojaad
$52001d Mau 3YJ [IIM PR SIITA(]

*A30[oUNjoa ] I0JONPUOSTWAS APIX()
SN pesnjjip-a[qnoq 1oy . LSOW-d.,
p01d 3y sje2 Aurdwod Ay ‘SHIOM
SB[ Suruio)y Jo Arrpisqns e o‘uo
-elodioyy somausig e anbuuyaay A
padojaAap puB pajuaAul oyM SIdaUTBLD
PUB S)SOIUAIDS Al AQ paqLIdsap
‘YoIasal Jo SIEaK a1yl JO J[nsal
‘S10]ONPUODILIAS  JIUOIIR|A 2
-1ad-ydry Supjewr 10j  ssasord
astsuadxour  “arduwrs

nueLl

Mau
AjaAne[ar vy

ANIZVOVIN EL

PIIOAA Y2 JO SMBN weH A|lyluopy

DXOXCINDIN 3NAP

atipgf sman moey

R31%51:0113%




will enable the manufacturer to build
integrated circuits which are more
compact, less expensive, and better
performing than circuits made today,
a Signetic spokesman said. UHF and
microwave devices now selling for
about $50 (junction field-effect trans-
istors, for example) could be man-
ufactured with D-MOST and sold for
one-tenth the price, he added.
Popular Techniques of

Making Semiconductors

There are two popular techniques
of producing semiconductor inte-
grated circuits — the bipolar method
and the MOS method. Bipolar circuits
are known for their high speed, but
MOS circuits are more compact and
consume less power; MOS devices
traditionally have been slower than
bipolar devices.

Within MOS technology, there are
several processes which are being used
today, primarily for making devices
used in computer memories. These are
known as N-channel, P-channel, iocn
implantation, nitride, complementary,
1-1-1, 1-0-0, and silicon gate. The new
Signetics development currently uses
N-channel MOS techniques, but others
may be used in the future.

The Signeties "D-MOST"
Process and Deyices

Termed “D-MOST" devices made in
the Signetics laboratoies have ex-
hibited speeds five times faster than
ordinary N-channel MOS versions and
at least ten times faster than devices
made by the P-channel MOS process.
The D-MOS devices are comparable in
speed to fast bipolar transistors, yet
they retain the advantages of high
density, low power consumption, and
low cost.

In general, either “depletion” or
“enhancement” type D-MOS devices
can be made, High-frequency micro-
wave devices can be produced as well
as logic circuits and memory elements
which could be used in computers.

Several D-MOS microwave trans-
istors have been built at Signetics. The
transistors operate at frequencies up
to a maximum of 10 GHz. The typical
noise figure at 1.0 GHz is 4.5 dB, and

DRAIN

SOURCE GATE

! L
A typical Signetics D-MOS transistor
was cut apart vertically, and this
photomicrograph was made to reveal
the cross section of the device. By
diffusing opposite dopant impuries
under a single mask edge, the need for
costly micron-dimensioned masks is
eliminated and I-micron channel
lenghs for microwave performance are
produced. The process is simple and
inexpensive.

channel length is shortened, but with
standard MOS process techniques, this
has the undesirable effect of lowering
the breakdown voltage, a problem
which is eliminated with the D-MOST
process. Sample D-MOST digital de-
vices exhibit a typical rise time of 210
picoseconds.

WGLS DRIVE AIDS
KIDNEY-TRANSPLANT FUND

The Lockheed Amateur Radio Club
(W6LS) recently conducted a drive to
raise money to help pay for a kidney
transplant operation required to keep
a 10 year old girl alive. The little girl is
Anne-Marie Haddad of Beautiful
Downtown Burbank. The club raised
more than $250 with donations con-
tinuing to arrive. The operation was
successful and Anne-Marie is well
started on the road to full recovery.
Mrs. Marie Welsh (W6JEP) ran this
club drive; as the mother of 7 child-
ren, she knows that kids need every
chance they can get to survive and
succeed.

Donations were accompanied by per-
sonal notes on QSL cards and Anne-
Marie has a fine selection of cards to
look at while she recuperates. Dona-
tions and cards have been received
from 13 states and 5 countries. Henry
Radio of Los Angeles, 73 Magazine,
and an SWL in El Zagazig, Egypt
provided contributions which were
entirely unexpected.

tems and low power communications
devices from all interested persons
including non-commercial and com-
mercial broadcasters, advertisers' and
educational institutions, These com-
ments should be submitted by June 4,
1971.

A carrier-current station operates
on a low power radiation device, and
the station signal, a modulated radio
frequency signal, is conducted along
distribution wires to buildings on a
campus. Stations using this technique
are required under the rules to use
minimum power. The stations were
originally permitted to operate under
the Commission’s 1938 Low Power
rules — a forerunner of Part |5 — and
were intended to be used as training
laboratories for students interested in
communications arts, with signal re-
ception limited to the campus.

In 1949, a Notice of Proposed Rule
Making was lissued proposing a li-
censing of the stations under rules for
broadcast stations. The proceeding
was terminated in 1964 when it was
found that regulation under Section
15,7 appeared satisfactory. It was
noted, however, that if further study

73 REPEATER ON THE AIR

WAIKGO, the 73 repeater on top
of Pack Monadnock mountain in
Peterborough, New Hampshire, was
placed into temporary operation in
late April, within minutes after the
snow melted enough to permit vehicle
travel to the summit of the 2500 foot
peak.

The repeater, set up with approx-
imately one half mile separation be-
tween the receiver and the trans-
mitter, was running about 30 watts
into a new Gam antenna and, accord-
ing to preliminary reports was fur-
nishing excellent coverage for well
over 100 miles in all directions, per-
mitting mobiles in Maine to contact
mobiles down in Connecticut.

Tests are being made with a 250
watt amplifier to check the coverage
possible with a high power repeater. A
Vanguard preamplifier is being instal-
led at the receiving antenna to help
cqualize the performance of the re-
ceiver to the transmitter, If the cover-
age of the repeater can be extended to
150 miles this would enable it to
cover virtually all of New England and
Western New York, providing a very
useful service.

RADIO CALL BOXES IN 450 MHz
BAND FOR HIGHWAY SAFETY APPROVED BY COMMISSION

Rules reserving four pairs of 450
MHz frequencies for the operation of
highway radio call boxes in an emer-
gency communications system have
been adopted by the Commission
(Docket 19001). The action amends
Part 89 of the rules and originated in
an FCC rule making notice released
September 11, 1970. The rule be-
comes effective May 21, 1971.

Previous Commission policy had
generally excluded fixed operations
such as call box systems from the
450-470 MHz band. The 450 MHz
frequencies allocated for highway call
box operation were formerly reserved
for base-mobile and mobile-only com-
munications.

The FCC rule changes will allow
installation of call boxes along limi-
ted-access highways and major high-
ways. Motorists needing assistance will
be able to use the call boxes to
communicate by voice and tone with
control stations. Information about
weather and road conditions can also
be transmitted by tone from roadside
sensor devices to control stations, and
this information can then be used to
activate highway alerting signs for
motorists.

The Commission said that while it
was authorizing limited use of 450
MHz frequencies to meet certain im-
mediate highway safety and emer-
gency needs, it had not determined

News Page One

that this kind of system is the most
desirable approach to highway safety
communications. The Commission ex-
plained that it wished to encourage
development of a wide choice of
possibilities for future communication
systems, and that the rules it had
adopted allow for the future develop-
ment of a system of direct communi-
cation with motorists in their vehicles.

The Commission made minor mod-
ifications in the technical standards it
will require for the operation of radio
call boxes in the 450 MHz band, and
expanded its original proposal, which
provided for operation of call boxes
only on the National System of De-
fense and Interstate Highways, to al-

NORWAY CONSIDERING
REPEATER REQUEST

Per Marienborg, LA8PM, reports
that Norwegian authorities are con-
sidering a formal request by local
amateurs to install a 2m repeater in
the vicinity of Bergen. Amateurs in
the area are reportedly optimistic
about the decision, which is yet to
come. If it goes through, Marienborg
says, several other groups will make
similar applications. And Norway, like
the U.S., Germany, and Canada, will
have entered the age of repeaters.

low licensing of call box systems on
any limited-access highway.

Action by the Commission April 8,
1971, by Report and Order. Commis-
sioners Bartley (Acting Chairman),
Robert E. Lee, Johnson, H. Rex Lee,
Wells and Houser,




BLIND MAY GET CRACH AT THIRD-GLASS PHONE

An inquiry to consider rule changes
to provide for issuance of all classes of
radiotelephone licenses to blind per-
sons has been adopted by the FCC. At
present they can only hold Radiotel-
ephone Third Class Operator Permits.

The Commission said the action
was prompted by over-all concern to
extend employment opportunities to
handicapped persons. It cited in sup-
port of its proposal, advancements in
technology in the radio electronics
field, and experience gained through
actual employment of blind operators.

The action, a Notice of Inquiry and
Notice of Proposed Rule Making,
would amend Part 13 ef the rules.

The Commission pointed out that
by its order (FCC 67-74%) released
June 23, 1967, it had amended Sec-
tion 13.5 to permit blind applicants to
be issued Radiotelephone Third Class
Permits on the basis of oral examina-
tions. Because of differences in privi-
leges and responsibilities under the
first or second class licenses — and
because of hazards involved in higher
class operator permits — the Commis-
sion said at that time that it was not

less persons as operators and main-
tainers of transmitters will vary. Apart
from the examining function, the
Commission stated that it lacks both
competence and staff to make selec-
tive determination concerning the ra-
dio operating or radio technician capa-
bilities of sightless persons.

Written comments are invited to be
filed on or before May 24, 1971, and
reply comments will be due on or
before June 8,1971.

Because of the general nature of
the inquiry, the Commission said no
specific rule changes have been pro-
posed. It added that if comments
warrant, the rules will be amended or
modified as appropriate, without issu-
ance of a further notice, although, if
the changes are not considered rea-
sonably simple, there may be further
proceedings.

Action by the Commission March
24, 1971, by Notice of Inquiry and
Commissioners Burch (Chairman),
Johnson, H. Rex Lee and Houser,
with Commissioners Bartley and Wells
dissenting.

practicable for sightless persons to
hold first or second class licenses.

At the present time there are us-
ually two types of operators at a radio
station, The “maintenance’™ operator,
who is required to hold a first class
license and who is the more technical-
ly oriented, makes the internal trans-
mitter adjustments and. repairs. Eye-
sight in this instance is considered
mandatory since some of the adjust-
ments must be made while the trans-
mitter is open and there is exposure to
high voltage circuits. The “‘duty” op-
erator’s responsibility involves the
more toutine operation-of the trans-
mitter, with adjustments made only to
the external panel centrols. Eyesight
is not mandatory in this instance if
the special available equipment is in-
stalled by the station licensee to per-

mit the blind operator to accurately

1971 County Hunters
CW Contest July 24-25

The CW County Hunters Net invites
all amateurs to participate in the 1971
County Hunters CW contest. Portable
and mobile operation in less active
counties is welcomed and encouraged.
Rules:

1) Contest period: 0000 GMT July 24
to 2400 GMT July 25, 1971.

2) General call: CQ—CH; Exchange —
QS0 number, category (portable or
mobile), RST, state (province or coun-
try), and county (U.S. stations). Sta-
tions may be worked once on each
band and again if the station has
changed counties. Portable or mobile
stations changing counties during the

MUSIC CITY —C & LC

The second annual Music City Ham-
fest will be held in Nashville, Tenn. on
Sunday, June 20, at Edwin Warner
Park: Picnic Area 3. Ample parking,
shelters and playground. Bring picnic
lunch; or food and soft drinks, ice
cream, etc. will be available at the site.

Three main prizes: H W 101 with
power supply, H A 460 6m trans-
ceiver, and a portable TV set. Numer-
ous other prizes, plus a special ladies’
drawing and favors for the children.
Main drawing will be at 3:30 p.m.

ONTARIO OSO PARTY
JULY 17-18, 1971

All single operator stations are in-
vited to- participate in the Ontario
QSO Party, sponsored by the Radio
Society of Ontario, Inc.

Rules: 1) The time period is from
1700 GMT July 17 to 2400 GMT July
18. 2) There are no power restrictions
and all bands can be used. Points will
be given for contact with the same
station on different bands and/or
modes. 3) Ontario stations score 1
point per contact and multiply by the
number of ARRL sections and foreign
countries worked. Outside stations
score 3 points’per Ontario station and
multiply by the number of Ontario
counties worked on each band. 4)
Certificates will be awarded to the
highest scoring station in each ARRL
section. Certificates will be awarded
to the highest scoring station in each
Ontario county provided a minimum
of 25 contacts had been made. A
trophy will be awarded to the highest
scoring Ontario station. 5) Suggested
frequencies: 3560, 3685, 3855, 3909,
7030, 7240, 7290, 14,040, 14,140,
14,225, 14,290, 21,050, 21,300,
28,100, 28,600, 50,250, 50,360,
144,000—144,500 and 145,800 kHz.
6) Ontario stations send QSO number,
report and county. Other stations
send QSO number, report and section

NEW MEXICO

The Amateur Radio Clubs of New
Mexico will sponsor The New Mexico
Hamvention 1971 on September 17,
18, and 19, 1971. Convention head-
quarters will be the Sheraton Western
Skies motor hotel on East Highway
66, Albuquergue, New Mexico,

The program will feature technical
sessions on antenna theory, SSB,
VHE/FM, traffic, MARS, QCWA, DX,
solid-state electronics, and many
others. There will be exhibits from
major manufacturers and representa-
tives will be available.

The ladies program will feature a
fashion show by Rhodes Fashions and
the theme will be “‘radio around the
world.”

There will be many major prizes and
loads of smaller prizes. The ladies will
have the opportunity at several prizes
especially chosen for their program.

In addition to the regular program,
there will be tours of the Albuquerque
arca available to those who wish to
participate. We have reserved 120
rooms at the Sheraton for radio ama-
teur guests. Contact Ray Hill, Box
14381, Albuquerque NM 87111,

PENN-CENTRAL HAMFEST

The eighth annual Penn-Central
Hamfest will be held by the Williams-
port and Milton clubs on Sunday June
13th, starting at 12 noon, at the
Union Township Volunteer Fire
Grounds on Route 15, Winfield, Pa.
Informal atmosphere, bring your own
lunch picnic style or use the snack
bar. Both indoor and outdoor facili-
ties provided. Auctions, contests, pri-
zes, and swapping. Gate registration
fee, $2.50, XYL and children free,
frec parking. Talk-in 3940 kHz, 50.4
MHz, and 146.940 MHz FM. For
information contact: Al Owen, 2901
Highland Ave., Montoursville RD 3,
Pa, 17754,

HAMIESTS & SPECIAL EVENTS

modes and discussions and reports on
different aspects of FM techniques,
state-of-the-art front-end stages of
VHF receivers, digital frequency indi-
cating modules for amateur use, etc.

For contest rules apply to DI4JI,
for general information and sugges-
tions contact DJ1WM. The area is well
covered by the local FM repeater
“Steinberg-Relais-DI4JIA’ which re-
ceives/transmits on 144.15/145.85
MHz. An automatic tape recorder
gives general information for mobile
stations every time when signing off.

MICHIGAN

The Delta County Amateur Radio
Society has just announced that the
annual U.P. Hamfest will be held in
Escanaba, Michigan on the weekend
of July 31—August 1, 1971,

This gala two-day affair will in-
clude a banguet, displays, movies,
contests of every nature; all hams are
invited to display or sell any items
they wish, The U.P. fairgrounds will
house the Hamfest. Plenty of parking,
and entertainment for the kids and
XYLs.

Write B. P. Treml, W8KBZ, Route
1, Gladstone MI 459837

COLORADO

The Rocky Mountfain ARRL con-
vention is to be held in the new and
beautifu! Antlers Plaza hotel in Col-
orado Springs on June 19th and 20th.
Many prizes will be given away. The
first prize will be a popular trans-
ceiver. There will be many contests
for the amateurs as well as games for
all. The ladies will also have many
activities including a luncheon on Sat-
urday. Further information may be
obtained from Bill King WAQLKD,
2916 N. Institute, Colorade Springs,
Cola. 80907.

NEW HAMPSHIRE

The Bow Radio Association and
the Contoocook Valley Radio Club,
Inc. are co-sponsoring an AUCTION




read the meters and make the neces-
sary adjustments. Only a third class
license is required of the ‘‘duty”
operator, and he may be employed on
a full-time or part-time basis at 81% of
the AM and 99% of the FM broadcast
stations.

The Commission said the purpose
of its present rulemaking proceeding is
to inquire into ability of sightless
persons to maintain as well as operate
the radio station as required of a
higher class operator, and to examine
available technologies which would
permit best use of the sightless per-
son’s ability, It said comments should
be addressed to such matters as re-
sponsibility for personal safety from
shock hazards; availability of safety
devices for transmitter maintenance
by sightless operators; restrictions lor
first or second class licenses for issu-
ance to blind persons; should the
maintenance function included as part
of the higher classification be deleted
from any blind operator classification;
and what factors, other than operating
or maintaining radio (ransmitters,
would render the first or second class
license desirable or advantageous, such
as the fact that certain electronic
equipment manufacturers or users re-
quire the employee to hold a particu-
lar operators license either for hiring
or promotion; and should the blind
operator be classified in an ‘“‘un-
graded” type of classification identi-
fied only by the highest number ele-
ment examination passed, and be per-
mitted opportunity to seck employ-
ment in the broadcast field commen-
surate with his own physical and
mental abilities.

The Commission said it must be
recognized that effectiveness of sight-

contest may repeat contacts for QSO
points. Stations on county lines give
and receive only one humber per
QSO, but each county is valid for
multiplier.

3) Scoring: QSOs with fixed stations
are 1 point, QSOs with portable or
mobiles (categories P or M) are 3
points. Multiply the number of QSO
points times the number of U.S. coun-
ties worked. Portables and mobiles
calculate their score on the basis of
total contacts within a state.

4) Suggested frequencies: 3575, 7055,
14070, 21070, and 28070 kHz.

5) Certificates will be awarded in
three separate categories:

F) Highest fixed or fixed-portable
station in each state, province, or
country with 300 or more points.

P) Highest station in each state
operating portable from a county
which is not his normal point of
operation with 300 or more points.

M) Highest mobile in cach state

operating from 3 or more counties
with a minimum of 15 QSOs per
county.
6) Logs must be complete showing
category, dateftime in GMT, stations
worked, exchanges, band QSO points,
location and claimed score, All entries
with 100 or more QSOs must include
a check sheet of counties worked.
Enclose SASE if results are desired,
Logs must be postmarked by Septem-
ber 1, 1971 and sent to CW County
Hunters Net, Jeffrey P. Bechner,
KOWNV, 42 East Signal Drive, Rapid
City, South Dakota 57701, )

or country. 7) The general call to be
used is “CQ ONT” on CW, and “CAL-
LING ANY ONTARIO STATION" on
phone. 8) Logs should be postmarked
no later than Aug. 31, 1971, and sent
to “Contest Chairman, Radio Society
of Ontario, Inc., P.O. Box 334, Toron-
to 18, Ontario,” Stations sending an
SASE will receive a copy of the
results.

MISSISSIPPI

The Jackson Co. hamfest will begin 9
am. CDST on July 24 at the Missis-
sippi fairgrounds. A full schedule of
events is planned and a Swan 270B
will be given away as the main prize.
The supper on the evening of July 24
will be highlighted by the film “Hams
World Wide™ and a talk by ARRL
Delta Division Director, Mr. Max Ar-
nold W4WHN.

For more information, tickets, or res-
ervations, contact the Jackson Ama-
teur Radio Club, Box 8371, Jackson
MS 39204.

MILWAUKEE

The South Milwaukee Amateur Ra-
dio Club will hold it's second annual
Southeastern Wisconsin Swapfest on
July 17 at Shephard Park (VFW Post
434), 9327 South Shephard Ave., Oak
Creek, Wisconsin. The activities will
start at 7:00 a.m. and run until 5:00
pam. or later. There is plenty of
parking and a picnic area, as well as
hold and cold sandwiches and liquid
refreshments available on the grounds.

KANSAS CITY

KC@KC has been assigned by the
FCC to be used July | through July 5,
1971 by the Independent County
Hunters at their big convention at
Kansas City, Mo. 14336 kHz and
other frequencies will be used. QSL
via WAQWOB.

INDIANA

FM HAMFEST Sunday August 1, near
Angola, Indiana. Big prizes, free flea
market, entertainment for the ladies
and kids. Picnic grounds, campsites,
boating, food, soft drinks available,
rain  or shine. Call-in freqs:
146.34/146.76, 146.94, 52.525. For
information contact Fort Wayne Re-
peater Assn., Box 6022, Fort Wayne
IN 46806.

Admission is §1, so bring your friends
and whatever goodies you have to
swap or sell. For more information,
write to A.R.S. WB9EQA, 1900 West
Kimberly Ave., Milwaukee WI 53221,

PENNSYLVANIA

The Two Rivers Amateur Radio Club
will hold its annual hamfest July 18 at
the Balcon Hotel grounds in McKees-
port located 15 miles cast of Pitts-
burgh. For information write Charles
E. Thomas WA3MWM, 7022 Black-
hawk, Pittsburgh PA 15218,

News Page Two

CALGARY STAMPEDE CONTACT and FLEA MARKET on Sunday May

The Calgary Amateur Radio Associa-
tion announces that it will operate
station VE6NQ from the grounds of
the Calgary Stampede from July
8—17, 1971 inclusive. The schedule
calls for operation from 1900 to 0500
GMT daily. Prevailing band conditions
will dictate which frequencies shall be
used at any time. Operating frequen-
cies will be near or at 3.560, 3.780,
3.825, 3.900, 3.943, 7.060, 7.190,
7.225, 7.270, 14.060, 14.150, 14.250,
14,336, 21.060, 21.240, 21.300,
28.060, 28.500, 28.600 MHz. Several
transmitters will operate simultan-
eously. Net call-ins will be accommo-
dated.

A special QSL card will be sent to
all contacts. A QSO with VE6NQ
during this period will count as two
Calgary contacts for those amateurs
working for their Calgary Stampede
Certificate.

The theme of the Calgary Exhibi-
tion and Stampede this year is “Sports
and Recreational Activities.” CARA
will have a prominent, ‘‘walk-
through” working exhibit, displaying
all modes of amateur radio communi-
cation. Special emphasis will be placed
on the display of low-cost equipment
within the reach of those with limited
means.

Calgary Amateur Radio Associa-
tion, Box 592, Calgary 2, Alberta.

NORTHERN GERMANY

On May 15th/16th, 1971, the 14th
VHF Ham Convention in Northern
Germany will be held in Klein
Rhueden/Harz, This traditional meet-
ing is organized by District Nieder-
sachsen of Deutscher Amateur Radio
Club (DARC) and directed by
DJ1WM. Klein Rhueden is situated in
the pretty landscape of the nearby
Harz Mountains. It is easily within
reach of the Hamburg- Frankfurt
autobahn through exit “Klein
Rhueden” (about 35 miles south of
Hannover).

Main topics of the VHF meeting are
a contest for mobile stations (145
MHz and 432 MHz) in all kinds of

23, 1971. The flea market will start at
10:00 AM (please bring tables) and
the auction will start at 2:00 PM.
There will be refreshments and recrea-
tion for all. The address is: Henniker
N.H., Keyser Pond Cottages, off Rtes
202 & 9, near junction of Route 127
(near the Hopkinton Town Line),

BURBANK

The Lockheed Amateur Radio
Club sponsors the only annual ham
shew in the Los Angeles area. These
shows feature displays of the latest
ham equipment by manufacturers and
distributors plus technical presenta-
tions by the best available speakers.

These shows are open to all ama-
teurs and prospective hams. A data
sheet is available to those who request
one from 2814 Empire Ave., Burbank
CA 91504,

SPECIAL PREFIX PPEHATI[]N-—KQENEE
The Lincoln, Nebraska Amateur
Radio Club has revealed plans to
operate a special events, special prefix
amateur radio station in connection
with the 1971 Nebraska State Fair in
Lincoln. Using the call KQRNEB, op-
erations will commence at 2100 GMT
September 1, 1971 and will be con-
tinuous 24 hours a day through 0500
GMT September 9, 1971, Transmit-
ters will be on 10, 15, 20, 40 and 80
meters, both CW and SSB.

DX contacts will automatically be
QSLed via burgaus. Stateside contacts
must send cards with SASE to
WOYOY, Box 5006, Lincoln, Nebra-
ska 68505. As with past operations of
the club, a special QSL card will be

used,
DELAWARE

The Delaware Amateur Radio As-
sociation is planning a hamfest on
June 6, 1971, at the Prairie Creek
Reservoir shelter house on the north-
east corner of the lake, There will be an
auction, a flea market, and free coffee
for everyone. Prizes given away, in-
cluding a Temp | with power supply.
Box 610, Muncie, Indiana.




NEVER SAY DIE

For Sale?

The word is being whispered
around that Green wants to sell 73
because business is bad. Business is
undoubtedly bad for those originating
the whispers, but it isn’t all that bad
here at 73.

What does a ham magazine earn?
What are the expenses? Whal profits
are possible? Our figures aren’t com-
plete for 1970, but we do have the
1971 first-quarter results, which are
prabably of more interest anyway,

The income for 73 is derived from
adyertising, circulation and book sales,
Roughly speaking we figure about
$15,000 for advertising, $15,000 for
circulation and $10,000 for books per
month. This rounds out to about
$500,000 a year gross income.

Qur expenses cover printing bills
for 73, which is printed in Wisconsin,
plus all of the salaries and overhead in
Peterborough, payments for articles,
drafting of diagrams, etc. We print
most of our books here at 73 where
we have an extensive printing plant
with three fast offset presses, going up
to 22" width, plus a complete book
bindery. We also set all type here for
73 as well as our books, have our own
complete art department to make up
finished pages, and & darkroom for
making offset negatives, This is all
accomplished by a staff of fourteen
very busy people.

Visitors almost always wonder
why, considering the printing plant we
have right here, we don't print 73, It
is one thing to print 5,000 or 10,000
books and quite another to print
75,000 copies of a magazine. We can
afford to tike a month or two on
books, but 73 must be out in just a

EDITORIAL BY WAYNE GREEN

twenty years now and 1'd like to see
an end ahead somewhere.,

What have 1 to offer? Well, if
someone wanted to take over the
magazine as it is, it isn’t a bad deal.
We have the staff and the plant to
provide a good income, plus a house
to live in. The house is a bit crowded
and the living is certainly informal,
but it is one of the nicest areas in the
world to live.

What is such & business worth these
days? Some estimates are that it
should be worth about the yearly
income. Others put it at about ten
times the yearly profits. In fact it is
worth whatever someone is willing to
pay. I'm in no rush to sell and still
have to find out from a tax expert the
best way to take payment so I will
end up with enough to invest for
retirement. Does anyone know of a
good tax expert that might be able to
help me with this problem?

Brou-ha-ha

The publisher of another ham ma-
gazine has, 1 hear, launched a circula-
tion building attack on 73, using what
dppears to be self-written unsigned
letters and other honest tools of his
trade.

If my interpretations, giving more
weight to his coverage than to his
protestations of opposition to the
proposed two meter emasculation, are
in error, then I certainly apologize.

In fairness to our research staff I
must admit that they attempted to
check out the details of the matter,
but found that most of the pages of
the back issues of that magazine had
been used in the 73 restroom.

i

Dayton Hamvention

The Dayton Hamvention was a
smash success this year. Of course, the
Dayton thing is & smash every year —
but this time, wow! Crowds were so
abundant on the floor of the exhibit
area that you could spend upwards of
15 minutes just getting from one end
of the building to the other.

The biggest attraction of the day
was FM, and I doubt that anyone
would deny that. Pocket FM trans-
ceivers were part of the uniform of
the day. It was certainly a strange
sight, all those whips jutting up above
the crowds on the floor. Manufuc-
turers of gear for 2m FM reported
unprecedented sales volume; and dis-
tributors were taking orders well after
they’d sold every sample they had
brought along.

At the 73 booth, sales of FM books
exceeded sales of all other publica-
tions by a factor of three to one, with
our just published Best of FM, an
anthology of sélected articles from the
more recent issues of FM Journal,
leading the field by a comfortable
margin.

Mike Van Den Branden and Art
Housholder were there to tell about
their new planned magazine (to be
called . . . rpt). Mike was publisher of
the now-defunct FM Bulletin, and Art
is manager of Spectronics Inc., of Oak
Park, Illinois, an FM dealer. The two
say their new magazine should be
published some time in July.

One of the busiest booths at the
Hamvention was Regency’s. The Re-
gency boys had on display a rig that
represents a new concept in FM trans-
ceivers. It was a rig built around a
drastically improved version of the

by KG6MVH

HHCETIE

presses the button under the indicator
lamp. As long as that button is down,
the rig won’t scan and he can transmil
on that locked-in channel. When the
QSO0 is finished, another button starts
the scan sequence again, The whole
thing is very impressive. One of the
interesting features of this scanner
that is not found on other units is its
system of maintaining scanning speed
regardless of the number of locked-
out channels, On a conventional scan-
ner, you can lock out as many chan-
nels as you like so that the frequencies
are bypassed in the scanning process,
but most receivers still use up the
same amount of time to sample each
channel; locked out or not. The new
Regency transceiver, though, has a
system that not only cuts out a
locked-out channel but eliminates the
sampling time of the locked-out chan-
nels as well, This system precludes the
possibility of missing the first word in
a transmission because the scanner is
“someplace else.”

Rent-A-Mobhile

1 really got the chance to get
around in style in Dayton. The local
repeater operates .34/.76, and both
my Handie-Talkies are set up for
.34/.94 and .94 simplex., So I was
worried that | couldn’t talk to any of
the local repeater crowd, But things
really worked out for me. I had tested
a Regency transceiver several months
earlier and applied too much de input
voltage, thereby blowing one of the
transistors. Fortunately, the Regency
people fixed the unit and returned it
to me at the convention. Since the
multichannel Regency HR-2 had
.34/.76 as well as other standard

the fransceiver in the car I had rented
from National.

But of course National Car Rental
does not equip its fleet with two-way
antennas or handy sources of battery
voltage. The situation was still not
hopeless, though. John Altmeier, from
New-Tronics, said he had just the
antenna I'd need for use in a rented
car. He left his booth and dug up a
brand new 2m gain antenna that
mounts on the trunk without leaving
any marks.

In only a few short minutes, Steve
Holden installed the rig and antenna.
And so | was mobile. The HR-2
worked extremely well through the
repeater and the Hustler antenna from
New-Fronics did a fantastic job.

Bumper Stickers

In a recent editorial [ mentioned
that 73 had printed a few hundred
“ministickers” for car bumpers with
the words, “Listening 94, “‘Listening
76, ete., for all the 2m FM channels.
I also commented that these were
available on a no-charge basis in ex-
change for self-addressed stamped en-
velopes. Well, the deluge of mail was
overwhelming. We had to reprint the
banners twice, and eventually we ran
out of peel-off-back fluorescent paper
— but still the orders kept coming in.
Finally, we stopped fooling around
and ordered a large quantity of new
stock, reprinted the stickers to insure
that we wouldn’t be running out any
time soon, and stockpiled the strips
for immediate delivery. So if you got
left out, or if you would like to
advertise the channel you're monitor-
ing, drop a note to me (including
SASE), and I'll mail you a couple. (Be
sure to indicate what channel you
want.) This second batch of stickers
differs slightly from the first: The
letters themselves are a little larger
than those of the first run, and a small
ad for 73 is included across the
bottom. The stickers now say:

'LISTENING
i v wcand reading 73




few days. This means that nothing less
than a high speed web offset press is
suited for the job, with fully automa-
tic folding, binding and mailing ma-
chinery attached, Even with all three
of our presses running day-and night it
would probably take about three
months to print an issue of the maga-
zine.

How is 73 doing in comparison to
the other ham magazines? We do have
a considerable advantage by virtue of
some two years of selling 73 readers
on the fun of FM. This is the most
rapidly growing aspect of the hobby
and advertisers have found that ads in
73 are the key to large sales volume
since the 73 readers have been presold
on FM. It is interesting that we have
not had to resort to cut-rate subscrip-
tions and super cut-rate advertising to
keep going. To the contrary, our
profit picture for 1971 is most en-
couraging.

Qur first quarter report shows a net
profit (before taxes) of $12,231 .85,
That is close to the expected 10%
profit we consider acceptable, being
about $4000 per month on about
$40,000 sales.

We have several excellent books in
the works which should bring up our
second quarter income (and profits),
plus of course the steady increase in
interest in FM which should reflect in
even more FM advertising in 73,

Why, then, am [ ftalking about
retirement? There are, of course,
many reasons. I'd like not to be tied
down so firmly . . . to be able to go on
some DXpeditions without having to
worry about the magazine ... to be
able to travel . .. to write some travel
books . .. to write artieles for other
magazines . . . lo move around and
live where 1 want when I want . . . to
ham all I want . .. some freedom,

Running 73 is fun. It is a lot of
fun, But it is restrictive too. The
monthly deadline is inexorable and is
a basic fact of life that is sometimes
oppressive. Eventually | want to pet
out from under. I’ve been at this
editing and publishing business for

There was most certainly no intent
to discredit the publisher of the other
magainze, since we suspect that he is
entirely capable of taking care of that
without any help from us.

popular Regency scanner. The receiver
section scans up to eight channels, and
locks onto whichever channel is ac-
tive. If the operator wants to com-
municate on that frequency, he just

frequenecies, 1 tried to find a way to
gel a good portable power source so
that I could use the rig during the
Hamvention. Steve Holden
(WASRZL) suggested that 1 mount
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I insist that you print ew
should be boiled in oll ov
An All-New League

In regard to The Institute? (April
71): If you revived it you would gain
more support than it did on its initial
venture. After reading the article I
would be willing to:pay any necessary
dues, as it would be going to good
causes; i.e, legal funds, lobbying, etc.
If you remuster, I would gladly give
up my ARRL membership.

Scott Liebling WA30XG
5616 Beacon St.
Pittsburgh PA 15217

[ picked up 4 issues of your 73
radio magazine and sure opened my
eyes as to what is going on at the
ARRL (I have been a member since
1939). What Mr. Wayne Green writes
sure makes a lot of sense.

John Sauritch W3RWA

829 Prospect Ave.

Charleroi PA

If Wayne would represent u$ in
Washington, D.C. 1 would be willing
to kick in 81 per month to support a
working League.

William Tegtmeyer WB8AMQ
RD 3, Box 182
Wakeman OH 44889

1 support Wayne for League mana-
ger, too.

Lyle C. Henry K9DKA.

3365 Duluth
Sturgeon Bay WI 54235
Exams
I now hold a General class amateur
license. I plan to file for the Extra

class exam. If 1 pass only the Ad-

vanced part of the total exam, do | get
an Advanced license?

Fred Martin

202 Kenny St.

Fayetteville NY 13066

You bet.

As a new member in the ham
fraternity, 1 must admit that as mag-
azines go, 73 is the best around. Your
many articles on FM were responsible
for finally giving me the push needed
for my license, and I especially en-
joyed the April issue on repeaters,
which seem to be popping up on every
mountaintop; hewever, after looking
at your April directory, I'm slightly
confused.

You list W1ABI on Mt. Killington
as 34/94 with 2400 Hz tone burst
under Vermont, New Hampshire, and
Mass. Under New York, though, it’s
listed as 34/94 with 2100 Hz tone.

WAIKFX on Mt. Snow is listed
with no 34/94 capability except under
New Hampshire.

WIKOO on Mt. Mansfield has a
34/94 channel with 2400 Hz burst
under most of the New England
states, but as Mt. Mansfield and Mt.
Killington are rather close to each

other, shouldn’ a 2400 Hz tone on 34

trip both repeaters even though only
one is wanted?

Ken FowlerWAINSR/O

PSC-1 Box 2215

Ent AFB CO 80914

According to Iinformation from
Gordon Pugh (owner of both re-
peaters), WAIKFX is 31/.88, with
tone provisions for .31/.91 and
\31/.94. WAILABI uses 2.4 kHz audio
for triggering the 94 output from
either .28 or .34. The NY listing was
incorrect. Repeater owners and users
should keep 73 informed of all statis-
tical changes or errors in listing,

Small Print &
Sidewise Pages

1 would like to voice a sincere
complaint about 73 magazine. I can-
not understand why you persist in the
small print and sideways pages that
you have undertaken in the past sev-
eral issues! 1 used to enjoy reading the
letters and other trivia — but now?? |
note that you printed one such com-
plaint in the March issue. [ wonder
how many others you get . . .

1 can understand you get more on a
page so why don’t you microfilm the
whole magazine and rent us all read-
ers.

Bob Carlson K6VOI

Member of the “ROYAL SOCIETY

OF COSMOPHONISTS”
1309 E, Flgenia
W. Covina CA 91790

We're studying the feasibility of

reader rental now,

Inanswer to your sincere complaint
about the sideways pages of small
print we would like to explain the
rationale behind this curious change in
73. Ever since its start 73 has been
known for its quantity and quality of
technical and construction articles.
Indeed, few amateurs who are inter-
ested in the technical side of the
hobby are not regular readers of 73.
Unfortunately this still left a ot of
nontechnical amateurs withsno sound
reason for reading 73. In order to
provide more coverage of the news
and events side of the hobby the news
pages were Inaugurated, Affer a little
experimentation it seemed that the
pages looked more like a newspaper
when printed sidewise. This also had
the benefit of permitting more of the
pages to be used for printing than
normal - The use of small type allowed
even more malterial per page, thus
enabling us to cut back very little on

Repeater Atlas

It’s very difficult to keep apace
editorially with the flood of repeaters
making the scene across the continent.
More than 150 additions have been
noted since the April repeater direc-
tory was published, and new repeaters
are appearing every day. The changes
are happening at so swift a rate that
73 decided to held off publication of
the FM Repeater Atlas until things
stabilize. We'd really like to make the
Atlas into an accurate, up-to-date, and
handy reference work that can be
used by mobile ops and transient
FM’ers. So, what we’re doing is having
the repeater photos and coverage
maps printed now. The directory por-
tion will be printed last. In all, it looks
like the Atlas will be available for
delivery about six weeks from the
date this issue hits the stands. If your
repeater has not been included in the
Atlas, please make it a point to clue us
in immediately. We want no repeater
to be omitted from the Repeater
Atlas — we’re determined to make this
volume our most comprehensive list-
ing ever.

technical articles fo make room for
the new feature.

The newspages do seem to be pro-
viding interest to nontechnically in-
clined amateurs and may be worth
their weight ro all concerned. More
subscribers mean more ads and that,
in turn, means & bigger magazine
overall Bear with us,..and let us
know your reactions.

Here is my renewal for another two
years. I enjoy 73 mere than brand X,
Y, or Z, and [ take all of them. Some
of the editorial comments are re-
dundant, especially Dave Mann; but I
even get a kick out of that. Don’t like
having to turn the mag sideways for
hot news.

Clayton Dewey NOUMN, KSCKD
404% 5. Washington Ave.
Ludington MI 49431

Better redundant than dundant.

Cont, on News Page Faur




Cont. from News Page Three

I just wanted to tell you that your
“sideways” letters, news page, etc.
doesn’t bother me one bit. I like it,
and 1 like everything you do. Keep it
up, Ira Lefkowitz WN1NMI

15 Carpenter Lane
Bloomfield CT 06002

Run That By Again
Too late for your repeater issue,
but: .34/.94, 170 ft tower, 1 kW, no
tone access. Can switch to .76 man-
ually.
Bob WASPIE
Great, Bob. Now tell us rhe repeat-
er call, location, and coverage area.

0Ol1d Ads

Yes, I would like to sce more of
the 50-year-old advertisements in fu-
ture issues of 73. Maybe something
like one page every other issue so that
the complainers could not say they
were being shoved down their throats
all the time, hi.

Also, 1 am working on a book
about old-time radio, and asyou say
that you have a million of the old ads,
1 wonder if you would care to send
me some of them so I might include
them in the book.

Gordon E. Hopper WIMEG

75 Kendall Ave.

Framingham MA 01701

Million is only a figure of speech.

First, let me say that after being a
ham for only nine months (and re-
ceiving 73 for an identical period of
time) I have become an avid reader of
73 and a firm believer in its number
one position among ham magazines.
Your rag is clearly superior to any and
all competitors.

Second, keep the old advertisement
reproductions in each issue. They are
both nostalgic and interesting.

Dr. Raymond L. Read WN4RCH
1534 Marston Road
Tallahassee FL 32303

The Institute
I just laid my hands on a recent
issue of CQ and a most disturbing

W2A00 gets my kudos — however,
how does W2AOO state that his amp
should be able to be built for less than
$207 I am lost. What kind of junkbox
is he referring to?

I have been in the game for more
than 40 years, and even as a profes-
sional, I never stocked more than 3
horiz. output tubes. And considering
the tubes list for $51.90 plus tax,
these 6JE6 tubes would net more than
$20. Therefore I must have the wrong
sort of junkbox, or something is

WIONg,
Joseph T. Beck K4AQT
3810 Leila Ave.
Tampa FL 33616
Do what Seymour did (letter

above) and drop the author a line.

FM-FM-FM-FM

Frankly, I am so sick of nothing
but FM in 73, I could puke.

Until Ken got on this FM binge 1
have always considered him one of the
best of writers, BUT as an Editor, he
stinks.

Kayla was at least versatile and put
in a very good selection of material —
a very good editor. If 73 is poing to
stay an FM publication please stop my
subseription and refund balance of my
new 3 yr sub. I paid a few months
ago. I have been a ham over 41 years
now and have never canceled out from
any mag before. Have always enjoyed
73 over the past years.

The sideways print is lousy too,
but not as bad as FM-FM-FM-FM-FM-

D. M. Burrill K7JVZ
224 13th St.
Sparks NV 89431

I am interested in anything on
antennas and almost anything relating
to ham radio except FM, UHF and
RTTY.

Francis McCray W3BZV
Box 103
Elgin PA 16413

I enjoyed the April issue of 73,
especially the material on two meters
which [ have never thought very much

¢ Caveat En;itur?g
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Price — $2 per 25 words for non-
commercial ads; $10 per 25 words for
business ventures, No display ads or
agencydiscount. Include your check

with order.
Deadline for ads is the 1st-of the
month two menths prior to publica-

tion. For example: January ,1si is the
deadline for the March issue which will
be mailed on the 10th of February.

copy. Phrase and punctuate
exactly as you wish it to appear, No
all-capital ads.

Type

We will he the judgﬁ of suitability of
ads. Owr responsibility for errors ex-
tends only to printing a correct ad in a
later issue.

For §1 extra we can maintain a reply
box for you.

We cannot check into each advertiser,
so Caveat Emptor. . .

OLD TOY TRAINS WANTED, pay
cash or trade for Swan Cygnet 270,
ac-de, vox, immaculate. Please state
numbers or lettering on train(s). Don
Hilke K9CMN, 3381 So. Howell; Mil-
waukee W1 53207.

GET YOUR:-“FIRST!" Memorize,
study — “1970 Test-Answers” for
FCC First Class License, plus “Self-
Study Ability Test.” Proven. $9.95.
Command, Box 26348-S, San Fran-
cisco CA 94126,

TRANSCEIVER: AUTO-MOUNT,
$7.95. See ad in May ’70 issue 73.
Arco Mfg. Co., Box 817, Grand Forks
ND 58201.

Your magazine is, with the April
issue, regaining the quality of early
last year, which seems to have been on
vacation for the last few months.

Dan Deckert WAGFQC
3630 Bentley Ave.
Los Angeles CA 90034

The April 73 is great.
Larry Waggoner

A CLEGG ZEUS with AC416 supply,
Clegg Intercepter B, a 5 E 6M Beam, a
10 E 2M Beam, 2 Feed Lines RG-8, 1
Dow Key, coax Relay, | on and off
the air light, 1 24 hour clock, an
Electrovoice Mike 729. Would.like to
sell complete station for health rea-
sons. Roy LaDuke K1COJ, 207 Clin-
ton 8t., Concord NH 03301.
225-3900.

FOR SALE: Ht-46 Xmtr and Ne-300
Rcvr. Both in excellent condition.
$280 or best offer. Dale Stuewe
WAT7ZIMI, Rt. 3, Box 405, Corvallis
OR 97330.

CRYSTAL OVENS, octal for dual
HC/6, 6.3 volt heater. Unused surplus,
great for commercial FM mobile rigs.
$1.00 each postpaid. Charter Elec-
tronics, Box 88, Gladwin MI 48624.

GALAXY FM-210: Factory Narrow-
Banded, both AC and DC Power
Supply, 5 watts out, Xtals for 94/94,
34/94, 34/76 with mobile mount,
cables, manual. §160.00. Ed Pores
WA2ZBYV, 16 Dorchester Drive, Man-
hasset NY 11030.

WEST COAST HAMS buy their gear
from Amrad Supply Inc. Send for
flyer. 1025 Harrison St., Oakland CA
94607, 451-775, area code 415

GONSET 6M 225W amplifier $75; 2M
S00W §225; 432 (7034/4X250B) §75;
Bird #43 $79; Three FM-210 Xtals §5
each. W4API, Box 4095, Arlington
VA 22204,

LISTING SERVICE — gear to sell?
Need rig? Sellers — $1.00 lists infor-
mation year. Buyers — free. SASE
brings details, Listing Service, Box
1111, Benton Harbor MI 49022.

FM HAMFEST Sunday August I, near
Angola Indiana. Big prizes, free flea
market, entertainment for the ladies
and kids. Picnic grounds, campsites,
boating, food, soft drinks available,
rain or shine. Call in Freq.

SELL: Collins 325-3, 755-3, 516F-2
AC Supply, $950. Drake R4B, T4XB,
AC-4 Power Supply, §850. Johnson
6N2 Xmtr, Eico Mod. 730 Modulator,
Johnson 6N2VFO, Heath UT-1 Power
Supply, $100. Clegg Zeus Mod. 331,
Mod. 332 Power Supply, $75. Henry
Radio 2K Final Amps #239, $375.
H. H. Heard, K5IPL, 600 Main St.,
Arkadelphia AR 71923.

ELECTRONIC ORGAN, Full Spinet,
Transistorized, two manual. SASE for
particulars, Lloyd G. Hanson W9YCB,
RR2Z. Box 52A, Angola IN 46703.

SELL: COLLINS KWM2, Ser. #1121
with PM-2 AC & 516E1-DC PS, asking
$695.00. John Fearon, 3384 Peach-
tree Rd., N.E., Suite 705, Atlanta GA
30326. Home Phone 237-1261.
WAWKP.

YOUR CALL LETTERS. Two sets,
for windshield and rear glass. Smart
white letters with red outline. Easily
installed pressure sensitive decals.
§1.00, postage paid, anywhere. Satis-
faction guaranteed. Lake Jordan Ar-
tists, Slapout AL 36092.

TECH MANUALS ... $6.50 each:
R-390/URR, TS-186D/UP, BC-639A,
USM-26, CV-591A/URR,
BC-348INQ, URM-25D, SP-600JX,
UPM-4§, UPN-12, TS-497B/URR.
Hundreds more. S. Consalvo, 4905
Roanne Drive, Washington DC 20021.

HAMTFESTERS 37th HAMFEST AND
PICNIC Sunday, August 8, 1971, San-
ta Fe Park, 91st and Wolf Road,
Willow Springs, Illinois, Southwest of
Chicago, Exhibits for QM’s and
XYL’s. Famous Swappers Row. Infor-
mation and Tickets, Joseph W. Por-
adyla WAOIWU, 5701 §. California
Ave., Chicago IL 60629.

DRAKE 2B, 2BQ, 2AC calibrator,
excellent. $190. HT-37 transmitter
$§165. HT-41 linear amplifier
$175. All, 8500. All original owner
with manuals. Gerry WB2FJIX
(212) 641-4573.




editorial. In it, the author labeled you
as an out-and-out thief! What [ am
referring to is where the publisher of
CQ said that you collected money for
your IoAR, but never started the
organization and kept the money.
Whether this is true or not is what I
would like to know. I would be very
grateful if you would tell me the truth
about the above. I am a concerned
14-year-old Novice.
Robert Davidson WNSIPB
63 Paw Paw Lalee Dr.
Chagrin Falls OH 44022

As you get older you will find that
adults are vot ftoo hesitant to “imply "’
a scandal or similiar situation if it suits
their purpose. I think adults have
hecome very blast. in regard to
smiears, as yoursis the only letrer with
a request for enlightenment. .. for
the thousands of other readers, it
seemns no one cares. This is refreshing
and o wmarvelous rewminder of what
Yyour genmerafion can and will accom-
plish.

If you've the April issue of 73
Magazine, please turn lo page three
for Wayne's editorial entitled ‘‘The
Institute” . . . all your answers are
there.

Horizontal-Output Linear

" There was an article in your March
issue, by W2A0QO0, on the construction
of a “Horizontal Output Linear.” Due
to my limited knowledge. | wrote to
Mr. MacDowell requesting some help.
Words cannot express how encour-
aging and helpful Mr. MacDowell has
been. It’s very hard, this day and age,
to find someone who will take the
time and trouble to help someone just
getting started.

As long as a magazine has people of
this caliber writing for them | don’t
see how it can do anything but suc-
ceed. Congratulations to you for a
fine magazine and thanks to W2A00
for his help.

Verlon Brewer WNOFQG
Seymour IN

A very fine article, and thanks for
inserting this in the issue of 73.

about. Anyway 1 sent off a check to

one of your regular advertisers and

shall get into 2m FM without going
broke.

Louis 0. Williams

1613 Cambridge Ave.

Floosmoore 1L 60422

Your April issue was outstanding. 1
am a newly converted FM addict and 1
really got a lot cut of the articles in
that issue.

[ am looking forward to finishing
my school here and getting back to
New England to try some of the
repeaters there. I have really enjoyed
using our local repeater (K5TYP) and
I hope all FM’ers are as friendly as the
bunch around here.

5/8gt Rick Brown WAOSFC G/1
CMR. No. 4 Box 20016
Keesler AFB MS 39534

Fantastic April FM issue —
Gary Davis WB2PSS

Keep up the good work with FM.
Nice mag — best in business.

Norm Zoltack WASRGS

Bethlehem PA

Keep up the very good job with
73 ... Ioperate .94 and .76 FM.

Stan Head W4BBD/8

Columbus OH

The “hot” subject at the present
time in this area, and most others, is
FM and your publication seems to-be
right on target with timely articles.

M. B, Farmer
Electronic Exchange Co.
Metairie LA 70005

Congratulations to you and 73 for
the extremely interesting and compre-
hensive repeater directory contained
in theApril 1971 issue.

Jack D. Forbing K9LSB
1416 Lakewood Dr,
Fort Wayne IN 46809

Doing an excellent job on FM in 73
Mag.
B. Walten WB4GZG

I enjoy your 73 Magazine. Keep up
the good work. I'm glad there is
finally a mag with some articles on
FM, etc.

Jere D. Bruning, WAQUQA
White Cloud KS 66094

We enjoy your magazine very
much, especially the FM articles. Keep
up the good work.

Weldon Glenn WBS5AEP
Route 1
Levelland TX 79336

Keep up the good work — FM is
the most fun [ have had in years.
David Dickson WA9JRA

Thanks in advance, and 1 think
your magazine is tops all the way
around. I operate FM on .94 and .73.

Les Hodges WBBETP
2611 Pleasant Grove Rd.
Lansing MI 48910

Congratulations on your very fine
issue covering the FM mode of com-
munications. A continual updating of
the repeater directory will be most
helpful to all of us in fraveling. Keep
up the good work!

Robert T. Green K8 XE
5764 Heather Hollow
Dayton OH 45415

Tone Standardization
Our club supports proposal RM
1725 with the reservation that FM
editors attempt to standardize tone
frequencies as they have standardized
input/output frequencies in order to
provide repeaters that help serve all
interested amateurs rather than limit
repeater usage to a chosen few.
Kenneth H, Brockel WA2FPB
Secretary, ETSN]
213 Cotter Ave.
Neptune NJ 07753

Tone frequency standards are
1650, 1800, 1950, 2100, 2250, 2400,
2550, 2700, 2850 Hz.

.. Ken

News Page Four

146.34/146.76, 146.94, 52.525. For
information contact Fort Wayne Re-
peater Assn., Box 6022, Fort Wayne
IN 46806.

QSI. CARDS — 100 3 color on glossy
stock $4.00; 100—56.00; Globe, Eagle
or Straight Key on front; report form
on back; QSO file cards $1.00 per
100; RUSPRINT, BOX 7575, Kansas
City MO-64116.

COLOR ORGAN KITS $7.50. IC
Power Supply Kit 32. IC’s $.25. Com-
puter Grade Electrolytic Capaciters
$.35. XMTR Transistor TRW PT3690
$1. Used Variacs. Nuvistors. Catalog.
Murphy, 204 Roslyn Ave., Carle Place
NY 11514.

PASS FCC Extra, Advanced, General
Exams Easily With Simplified, Eco-
nomical Books and Code Records.
Free Catalog. Ameco Publishing,
314M Hillside Avenue, Williston Park
NY 11596.

MILITARY SURPLUS. All new.
APC-75C 4.6-75 mmf variable capaci-
tors - 5/$1. Banana jacks - 12/§1.
2000mfd-50WVD electrolytic, $1
each. DPDT 6VDC 52 ohm coil relay,
$1 each. Include postage, excess re-
funded. Free catalog, Electronic
Systems. P.O. Box 206, New Egypt
NJ 08533.

FM GEAR., SASE for list. Motorola 2

Meter amplifier AM-494-GR, PP-638U,

(Same unit.as advertised on page 81 of
April 73) $175, new. $125 L/new.
W/all books. FOB Stockton. Jack W.
Krause, 8513 Don Ramon Drive,
Stockton CA 95207.

EVANSVILLE, INDIANA HAMFEST
4H grounds (Highway 41 North 3
miles) Sunday, July 11, 1971. Air
conditioned, auction, overnight camp-
ing, ladies bingo, reserved flea market

booths, advance registrations. For
flyer contact Morton Silverman
WOGI, [121 Bonnie View Drive,

Evansyille IN 47715.

NEW 4 to 8 Element PARABOLIC
BEAM ANTENNA. Delivers up to 20
DB gain & 35 DB F/B Ratio. Simpli-
fied Construction for 20 meters to
UHF. Complete 11 page Assembly
Manual including nine diagrams, only
55.47 postpaid! Camelot Company,
215-28 Spencer Avenue, Queens Vil-
lage NY 11427,

VHF DRIVER BOARDS, Incomplete,
Over 100 components; INS5144 Mo-
torola Varicap, 2N3563’s, may in-
clude toroids, 3N128’s. $3.00. Stos-
kopf WOPSF, KUMC Box 474, Kansas
City KS 66103.

EXCITING LISTENING! Police —
Fire — Emergency Calls on your
broadcast radio, $19.95 up. Also
crystals, receivers, scanners, dual/

‘band. Salch Company, Woodsboro §

TX 78393.

“ELECTROSTATIC PHOTOCOPY
SERVICE — 82 x 11 OR 8% «x
14 — ANY ORIGINAL -1 TO 10 @
10¢ — 10 and on @ 08¢ — IMME-
DIATE POSTPAID RETURN —
COMPLETE DRAFTING SERVICE
ALSO AVAILABLE”. R. K. Wild-
man — 6142 Glenbrook Lane —
Stockton CA 95207.

YOU ALL COME to International
Independent County Hunters Conven-
tion in Kansas City July 2, 3,4, 1971.
ASAS to WABSHE for information.

SALE: Collins 75A4 Receiver, mods
per factory, filters, $300.00; Heathkit
SB610 Scope, $60.00; HDI15 Phone
Patch $20.00; HM15 SWR Bridge
§20.00; 14AVQ Antenna $25.00; Pha-
sor 40 Antenna System $50.00.
WB&TEQ, 1682 Rainbow Drive,
Santa Ana CA 92705, (714-544-1208).

PRECISION TOROID INDUCTORS,
500 MHy and 1000 MHy, 1% toler-
ance, not potted. Make your own
transformers by winding a secondary.
For bandpass filters and oscillators
300 Hz to 30 KHz, 1} inch diameter.
$1.00 each postpaid Charter Elec-
tronics, Box 88, Galdwin MI 48624.




MORE LETTERS

Girls
Let’s have more covers like the
April issue. Wow!!!
Bob Mackey WN9ERZ

Getting Started

1 suspect the column by Fred
Mocking “Getting started in Radio”

was some sort of substitute (probably-

intended for Radio Today) but I want
to say I thought it was great.

I am an “appliance operator” and I
would like to see this column become
a regular feature.

Mike Head WASTWM
1t is to be a regular feature,

Shame shame

Out of curiousity, how many hams

wrote in asking how come your April

cover girl was using the TR-22 with-

out a ticket? Let’s not leave openings
like that!

8. D. Henderson K1VOL

595 Main St.

Cromwell CT 06416

You're the only one,

Is that an old J-38 key in the lower
left-hand corner of the center foldout
of the April issue of “Playboy"?

Alan Bloom WA3JSU/1
200 Washington St.
Middletown CT 06457

Who looks in the corner?

Much Ado About Nothing?

Come on now! UHF FM is great
but it certainly shouldn’t be taken all
out of proportion as your magazine
seems to be portraying it, It doesn’t
take the place of sex or of the lower
frequency mainstay of amateur com-
munications. 1 find it difficult to
locate a purpose for this type of
communication in amateur circles. To

I have subscribed to your magazine
for quite a long period of time. Lately
I have become dissatisfied with 73, In
fact for the past year it seems that the
magazine has been covering the most
uninteresting subjects. Several issues
including the current April 1971 issue
deal with FM repeaters, frequencies,
ete., and I'realize you probably have a
few screwballs who like that sort of
ham radio. Personally, I find your
magazine boring, and since | have no
love for FM, repeaters, and other VHF
and UHF type of radio, [ now feel
that when my subscription runs out,
that I most certainly shall NOT renew.

1 have felt that your editorial policy
‘has been very good, and | agree with
all your comments about the ARRL
and its lousy attitude toward the
amateur — especially the incentive li-
cense matter.

Truman P. Oliver WBFWT
12752 Chatham Ave,
Detvoit MI 48223

Sorry to lose you, but magazines
have a responsibility to provide more
than the average amount of infor-
mation on new developments such as
FM. Keep in mind too that FM is the
biggest new development in amateur
radio in over ten years. Even so, few
issties of 73 have more than one or
two FM articles,. . , it just looks like a
lot because the other ham magazines
print so very little about FM.

I am an avid fan and subscriber to
the 73 magazine but the April issue
made me sit back and wonder why 1
am a subscriber, I used to enjoy the
articles but lately all that is in it
is — 2m FM. In this issue some 120 of
the 144 pages are devoted to FM.
That is fine for the amateurs who are
devoted to FM but 1 am not, and I
think that there are many more hams
who aren’t. Don’t take me wrong — I

Great Mag. Enjoy the editorials and
the FM articles and reviews. Would
like fo see some on conversion of
some of the more recent commercial
and military FM gear,

Boh Brunkow K7NHE
15112 8, E. 44th St.
Bellevue WA 98004

So would we.

Enjoy your magazine; mostly VHF
projects and FM ,
John Kurtinecz

73 for the Blind

My husband is blind and would like
to know if 73 Magazine is offered
anywhere recorded for the blind or
available in large print? If so, where

and how may we obtain them?
110 Polaris St.
Cocoa FL 32922

73 is available to blind and handi-
capped individuals, Write Science for
the Blind, 221 Rock Hill Rd, Bala
Cynwyd, PA 19440,

Gift Idea

When the recent issue of 73 arrived
in the mail, it solved a great problem
for me. A friend of mine recently
invited me to‘his “‘over-the-hill”’ birth-
day party. (He'll be 30) 1 didn't know
what to give him until I remembered
that he had expressed interest in ham
radic on several occasions, So here is
the price of his first year's subscrip-
tion. For only 50¢ a month he can
enjoy 73 just as I do, and who knows,
he just might be a subscriber from
now on.

T think this is a great gift idea and
wish I had done it for others before,

With all the letters to the editor
praising 73, it is obvious that your
readers support you and your efforts.
I do too.

I'm sure all your subscribers have a
friend who is a recent ham or a
potential ham and who would appre-
ciate a gift subscription. If each sub-

money is entered into the LASLG
Memorial Fund, which is used to help

handicapped individuals become
hams.
This all started in 1966 when a

young man from Oslo sent a letter to
NRRL HQ containing a very simple
question: “What shall 1 do to become
a radio amateur?” The man was lame
from the neck down after a diving
accident. Obvicusly, he could not
meet the CW requirements on the
transmit side. A special agreement was
obtained, however, by the president
of NRRL. When he and the other
members of HQ saw what it meant to
the young man to be able to talk to
others all over the world without
being hampered by his handicap, they
realized that many others may need
help the same way without knowing
how to set about it.

The plans for a fund and an organi-
zation to help them had hardly been
initiated when LASLG, then presi-
dent, died. LAITE, elected in his
place, hurried to work, and soon the
LASLG memorial fund was estab-
lished. A collection was set up among
Norwegian amateurs to finance the
purchase of rigs, and a special license
was granted by the authorities.

It was a fantastic success, but the
money available proved insufficient
by a long way. Various organizations
were asked to help, mainly Lions and
Rotary, and both were positive. Bul it
still was not enough.

During the summer of 1968 hams
of Sweden and Norway occupied the
independent territory of Morokulien,
situated around the Norwegian
Swedish peace monument.

A special call (LG5) was issued, and
operation, plus sale of QSLs (3 IRC)
and letters of citizenship commenced.
Since then the fund has been gaining
steadily.

The real boost came last spring,
when a TV program was sent over the
national net, showing several cases and
what amateur radio meant to them.

After the program a net started

About a hundred amateurs have
started up in this way, and following
them from the first day on the air,
when they hardly dare speak at all —
some hardly can speak, after years in
institutions ‘with only busy nurses and
even busier doctors to talk to —it is
gratifying to see them becoming more
and more talkative, more and more
interested in the world beyond their
beds and wheelchairs, start leamning
code and thoery, then finally passing
the full test.

LA8PM Per Marienborg
Stovnervn. 17
Hoeybraaten

Norway

Thanks

I would like to take this oppor-
tunity te thank you for furnishing 73
to the Army MARS stations in Viet-
nam (forwarded to us by Alex A9EU).
73 has not been available in the PX
bookstores, so it is a rare privilege to

receive a current issue regularly.
Vernon W. Ireland
SFCE-7
NCOIC, ABSUSA
Radio Company LBN
APO S.F. 96491

ARRL
1 have been a Wayne Green sup-
porter and agreed in his criticism of
ARRL. I feel that he's done amateur
radio a great service by opposing the
dictatorship of ARRL.
0. A. Wise KAMVR
Corunna IN 46730

Net List
Would think it a good idea to
publish a list of active nets on various
bands, say once a year. A suggestion
by you would elicit contributions, and
it might well be a useful service in
traffic handling,
). . Weatherly K1ZYG




me it seems as thrilling as getting a
new telephone installed that is tied to
a 100 party line. Maybe the thrill is in
trying to get a word in edgewise or of
listening to everyone else. TTime-
sharing is great for computers but
humans should be able to talk.as long
as someone else is willing to listen to
them.

I can travel anywhere in the U.S.
with my 10—80m mobile transceiver
and nearly guarantee communications
any hour of the night or day whether
I am in Nevada or the middle of
Pennsylvania. If the going gets rough
on SSB, I switch over to CW. [ more
than suspect that a cross country drive
with UHF FM will generate a minimal
of Q80s and lots of frustration,

Let’s recognize UHF FM for what it
is — a darn good technology for local,
noise free, communications, and a
good opportunity for manufacturers
to start making money again, What
the percentage of need is for this kind
of amateur service remains to be seen,

Herman Lukoff W3HTEF
506 Dreshertown Rd.
Fort Washington PA 19034

The key to UHF FM superiority is
in its repeatable performance reliabil-
ity. True, you wouldn't make a lot of
UHF contacts on a cross country
jaunt — but that doesn't mean there
isn't a lot of action on 450 MHz, Most
of the UHF repeaters are ‘closed’ to
casual use of transients and are set up
for the convenience of the local ama-
teurs.

I am not too interested in FM, I
tried it a few years ago and found it
too much like CB. I sold both rigs and
haven’t tried it since. I decided re-
cently to drop my subscription to CQ,
I reviewed the issues for the past year
and thought it a waste of money.
Compared with the “good old days”
of 195759 there is nothing In them.
Except for too much M, yours is
LOpa. Russ Lorentz WOHLN

Ft. Wayne IN 46815

FM has improved since the old
days. Try it again and be astonished.

think it is fine that many amateurs are
interested enough in the higher bands
to keep them alive, but there are still a
lot of us who like articles on other
phases of amateur radio and would
like to read about them in 73 maga-
zine, So come on . . . let’s give at least
half to other phases of the spectrum.
Al Fudge

19-C Lyellwood Pkway.

Rochester NY 14606

You are probably right, we have
been emphasizing FM a lot recently.
Watch the next few issues and see how
you think it is going. Keep in mind
that one of the reasons that we have
been talking FM so much Is that it isa
lot of fun, doesn’t cost much to get
on the air, and represents a new and
very valuable growth of the hobby.
How else can you have that much fun
Jfor a couple big ones in amateur
radio? The gang using WA2UWQ in
Rochester will welcome you to their
repealer, ., give it d try.

FM FOREVER!
Have been enjoying FM since 73
turned me on to it.
E. Falhof KIRVR
VP, Middlesex ARC

Keep up the FM coverage! The
magazine looks better all the time
Don KH6GKV/WA1UCR

Your mag is tops and the lads in
this area are climbing on the FM
bandwagon! The April issue far ex-
ceeds all former issues!

C. C. Foster VEIAMF
113 MacBeath Ave.
Moncton N.B. Canada

Enjoy reading the FM Scene
(K6MVH).

Bud Link W1EKE/S
5911 Inwood No. 4
Houston TX 77027

Keep up the FM articles! 73 is a
great mag.
Rick Brown WA®ZQX-FM

scriber gave only one gift subscription
it might put 73 in the black.

Glenn Commons WA9ZG]J

5012 East 67th St.

Indianapolis IN

1t might indeed!

Turncoat!

I feel it my duty to inform you that
there is an enemy in your midst. The
evidence can be clearly seen on Page
25 of your April issue under the
heading, “War On Poverty.”

Take notg of certain subtle, but
degrading statements cleverly worked
into the copy. For example, the state-
ment, “You will save tremendously on
the highly overpriced individual=copy
cost of $1.”

Since when is one lousy dollar
overpricing so bountiful a wealth of
technical knowledge and ham news as
is contained in that portable horn of
plenty known as 73 magazine?

Next, your renegade has dared to
imply that subscribing to the bene-
ficent generosity of your publication
is an act of charity to you when, in
fact, the gain is so far outweighing the
cost that it should be considered as
taxable income to the subscriber. The
fact that it isn’t is what should be
siressed.

Now, I don‘t question your claim
to be running in the red, since you
are, out of the extreme goodness of
your heart, giving so much and asking
so little for it, but so beneficent a
philanthropist ought certainly be on
the alert for enemies from within!

Bill Hood W2FEZ
116 West Park St.
Albion NY 14411

Who can argue against logic like
that?

Citizenship for Fun
Honorary citizenship certificates
are available for Morokulien (LGS).
These honorary citizenship awards are
usually forwarded on request, if the
request contains $4 or more. The

News Page Five

spontancously on 80, discussing the
show. It grew steadily, and soon about
100 hams were in, while several hun-
dred were listening without checking
n.

The next morning several people
started working on their friends while
the impressions were still fresh.

Expeditions set out for sports cen-
ters (this happened during the Easter
holiday) equipped with megaphones
and walkie-talkies to sell letters.

And on it went, after a while letters
valuing more than 100,000 Kr were
sold. Also, during last summer QSO nr
10,000 was worked from LGSLG in
Morokulien (the name is made up of
the words for “fun” in Norwegian and
Swedish).

The main problem now is to reach
the interested handicapped, and to
train them properly.

All districts have a representative
whose job it is to forward applications:
for stations, train the operators, make
necessary alterations on the rigs so
that those with serious physical de-
fects can use them.

Sounds like a good idea. We'll
publish a list of octive nets if a
sufficient number report in to usona
monthly basis. Any takers?

OT AMATEUR DIES

C. Kendall Morse, holder of ama-
teur calls KIRYI and K4DCR, died
March 2 at ‘the Manatee Memorial
Hospital in Bradenton, Florida.

He was born in South Newfane,
Vt., the son of the late Judge John E.
Morse and Emma (Chase) Morse. He
married the former Jo Ann Tambasco
of Flushing, NY, on Feb. 9, 1947,

He was the owner of Video Village
in Brattleboro, Vt., until May 1964
when it became necessary for him to
give up his business due to ill health.

SPECIAL CALL AND PREFIX

KCQKC will be heard on all bands for
the period July Ist 1971 through July
5th 1971 GMT. Members of the Mo-
bile Amateur Radio Awards Club Inc.

lowing day. However, activity will
generally be on any band at any time
that band is open. Activity is planned
around the following frequencies:

BAND CW PHONE (1)  PHONE (2)
80 Meters 3550 3880 3910
40 » 7050 7205 7260
2000 14050 14205 14285
15 21050 21280 21360
105" 18050 18600

(MARAC) and the Independent Coun-  NOTES

ty Hunters Nets meeting in Kangas
City thru these dates will man the
station around the clock.

KCAKC will be on 10, 15, and 20
meters beginning when the band
opens in Kansas City around 1300
GMT until the band closes late in the
evening. Activity on 40 and 80 meters
will probably begin around 2200
hours GMT until 1300 GMT the fol-

(1) Several times each hour operator
will announce and listen 5 or 10 kHz
below the bottom of the U.S. phone
band for DX stations,

(2) If “pileups” develop operator may
listen off his transmitting frequency.
LOG ALL CONTACTS IN GMTime.
For special QSL send SASE or 2IRCs
to Kc@KC, Box 753, Shawnee Mission
KS 66201,




ON
T™WO
METERS

s an incurable antenna experimenter

with 50 years of experience, it
seemed that I had to compare all driven-
element antennas with yagis. The results
probably aren’t too accurate since the
work had to be done on the roof of my
radio shack. The acre of ground here has
long since become a jungle of trees and
shrubs so the only space left is on a
rooftop and even that has beams around it
for 50, 144, 220, 432 and 1296 MHz on
separate TV push-up masts.

The test results over a period of about a
year have led to the designs shown in the
two photographs of a vertical all-driven
12-element beam and a combination beam
for horizontal polarization. The latter is
interesting in that it is somewhat similar to
a Swan beam design, and I used some of his
element insulators in the centers of the
driven elements. The parasitic directors
were part of an old 2-meter beam joined to
the driven-element booms by hardwood
dowels and an aluminum sleeve between
the front driven element and the first
director on each boom.

12

Frank C. Jones W6AJF
850 Donner Ave,
Sonoma CA 95476

DRIVEN

This 14-element beam gave about the
same forward gain as a 16-element curtain
with slightly extended elements and spac-

ings. The curtain beam of this design
should give about 14 dB gain over a dipole;
but due to aging and oxidation in this
antenna, the gain figure may have deterior-
ated by a couple of decibels over a period
of several years of use. I live about 10 miles
north of San Francisco bay and 30 or 40

Horizontal antenna: 6 driven elements and 8 directors
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Fig. 1. Performance-vs-phasing curves for various
multielement beams.

miles east of the Pacific ocean, so occa-
sional fog conditions cause a little salt
problem with aluminum tubing.

The 14-element horizontal beam in one
photograph had slightly sharper forward
lobe and smaller back lobe as compared to
the curtain 16-element beam. Only the
horizontal plane of radiation could be
compared using a third test antenna feed-
ing a receiver with a calibrated S-meter and
10 and 20 dB attenuator pads in the
receiver input line.

The test antenna was not equidistant
from the two antennas being tested, so
only a few readings were made in com-
paring the two antennas. Many nights of
listening on the 2m band more than con-
firmed the test results, since an added
factor was present. Strong “power” buzz
noises — mostly from electrical machinery,
automobile ignition, and neon tube sig-
nals — were mainly from a direction to the
rear of the two antennas. This meant less
background noise from the “power” buz-
zes when using the antenna with the
smaller back lobe.

Long yagi antennas of standard design
usually have a better front-to-back ratio
than curtains, but they often have less
forward gain. However, even with a little
less forward gain, the added benefit of less

13



12 ELEMENTS
ALL DRIVEN
3 EL IN EACH BEAM —/‘

2—3 EL PARASITIC
BEAMS IN BROADSIDE

Fig. 2. Antenna pattern and gain comparisons.

QRM or QRN often makes a yagi beam
give superior reception but not trans-
mission.

A single yagi beam consists of a parasitic
reflector, driven dipole, and one or more
parasitic directors. All parasitic elements
are excited by the driven dipole and if the
lengths and spacings are approximately
correct, the beam will show good forward
gain and small rear gain (or loss, pre-
ferably).

Working for maximum forward gain
means a sharper beam pattern but an
increase in the rear lobe, often a disad-
vantage in 1eception. Adding lots of direc-
tors increases the forward gain and beam
pattern sharpness, but also narrows the
antenna bandwidth. Sometimes, the band-
width of long yagis is restricted to about 1
MHz of the 2m band before the gain and
directivity turn from good to bad. This
may be fine for long-distance work at one
end of the 2m band but leaves much to be
desired for coverage of the entire band and
some of the MARS frequencies outside of
this 4 MHz band.

The all-driven beam of three dipoles and
a three-element parasitic yagi beam were

14

built up and tuned to 432 MHz and tuned
for minimum swr at this frequency. A
General Radio wideband power oscillator
was used to excite the antennas. The yagi
had a bandwidth of 8 to 10 dB af the 3 dB
points of gain and swr effects. The three
driven elements had about twice the band-
width before the gain went down and the
swr went up badly. The forward gain was
difficult to compare accurately but seemed
to be about 6 dB with both antennas.

There were rear reflecting surfaces be-
tween one and two wavelengths in back of
the test antenna position, so front-to-back
measurements at this near-ground level
were meaningless, and even the forward
gain measurement was questionable. The
main purpose was to compare swr over a
wide band of frequencies with a slotted-
line device in the same piece of coax that
fed each antenna through baluns and
tuning stubs at the antenna. No retuning
was done after the original 432 MHz
measurement; only the oscillator frequency
was varied. These effects could be trans-
ferred to 2m by dividing the bandwidth
figures by 3 without much error since the
frequency is about one-third.

Swr measurements, using an ordinary
swr meter, over the range of 143.5 to
148.2 MHz on the 12-element all-driven
array showed it to be in the range of
1—1.2. This seemed to be very good to the
old experimenter.

The polar diagram of the all-driven
12-element job of 6 over 6 elements also
pleased me when compared to two 3-
element vagis in broadside (also vertically
polarized). The back lobe was small enough
to make reception of weak signals possible
in spite of bad power noises to the rear.
The yagis were tuned for best forward gain
and had a pretty bad back lobe as shown
on the curve sheet. The rear lobe on the
yagis was down about 10 dB from the
front lobe. The driven array had 20 dB
ratio. The fact of 3 dB more gain forward
was due to stacking of 6 driven elements
over the other 6, which should not affect
the polar diagram pattern.

After a few months of on-the-air tests
with three vertical beams at the same
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average height, the twin short yagi and the
larger director beam (not shown) were
pulled down and the all-driven 12-element
vertical array boosted up as high as possible
on its push-up mast for future use. The
wide frontal lobe turned out to be a
blessing since I could cover the whole San
Francisco bay area with one beam bearing.
The larger director beam had to be reset if
the stations were more than 10 to 15
degrees apart in bearing, and its fairly large
side and back lobes always picked up more
neise when listening to weak signals.

The curves of driven-clement antennas
of Fig. 1 were interpolated from those of
G. H. Brown (IRE Proc., 1937) for two
elements for phasings of 60 to 180 de-

grees, and the curves of Chen T. Tai
(Microwave Journal, 1964) for addi-
tional dipoles in driven arrays. If the

interpretation . of these curves is correct,

JUNE 1971

Fig. 3. Construction . details, horizontal 14

element beam.

two driven elements spaced A/8 and phased
at about 225 degrees would have a gain of
3 dB over a dipole and be nearly unidirec-
tional. 180-degree phasing would provide
nearly 4 dB gain but would be bidirec-
tional, not a desirable characteristic for
good front-to-back ratio.

A single reflector behind would add
some forward gain and reduce the back
lobe about 10 dB; however, a ratio of 20
dB was desired. An experimental model
provided about 12 to 13 dB fr_ont-tq-back
ratio and a forward gain of about 5 dB.

Adding a third driven element gave
better front-to-back results and is the form
used in the beams shown in the photo-
graphs, Three driven elements phased
about 225 degrees provided a little over 5
dB gain with at least 20 dB f/b ratio. The
three elements gave a shade more than 2
dB improvement over two similar elements.
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The dot-dash curve of Fig. | indicates that
four driven elements would give about 1.5
dB more gain than three elements. An
experimental antenna with five driven ele-
ments should have had 1 dB more gain, but
as measured, did not prove much better
than three elements. These experimental
antennas require a lot of length and spacing
variation to get best results.

The length of each driven dipole has to
be shortened progressively from rear to
front for best radiation pattern and gain
characteristic. A short stub on the rear
dipole and a tuning stub on the front
element are needed to tune out some
reactive components if coax or 300£2
twin-lead feeders are used. If several three-
element beams are connected in phase,
each one needs a short stub on the rear,
four equal length lines at the front ele-
ments and a tuning stub and a balun for
the whole array.

Half-wave spacing between three-
element beams will add about 4 dB gain as
checked by numerous measurements.
Stacking six more driven elements below
the top six elements will add 3 dB more
gain, so if a good job of assembling and
tuning is done, a 12-element beam will
provide about 12 dB forward gain with
exceptionally clean pattern as indicated on
the polar diagram for a vertical array. (See
Fig. 2.)

If directors are added to a driven array,
the forward gain can be increased at the
expense of a sharp frontal lobe, and two
fairly large side lobes. Half-wave spacing
betweeen beams can no longer be used
since directors react badly with that spac-
ing. Increasing the spacing increases the
side lobes but finally up to 3 dB gain can
be obtained with two beams as compared
to one beam. No accurate gain measure-
ments were made on the horizontal anten-
na, but some calculations indicated that its
forward gain should be 1—-2 dB more than
the all-driven vertical array of fewer ele-
ments.

The horizontal beam insulators were of
the type used in the very good Swan 2m
beams (Fig.3). The 3/8 in. diameter alumi-
num tubing elements fit into grooves and
are fastened in place with 6-32 machine
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screws. The insulators (six required) are
grooved at right angles to the approximate
6 in. lengths, for 1 in. diameter booms each
about 7 ft long in this array (two required).
A small angle bracket about 2 ft long from
the boom to the steel mast helps hold the
booms parallel.

The usual TV ladder line is usable on
moderate power at 2m but 13- or 12-gage
bare wire is better. It can be melted into
5/16 or 3/8 in. diameter polyrod insulators
cut into 1% in. lengths. A 100W soldering
iron (or better yet, a 200W size) will heat
the wire enough to melt the polyrod
around the wire when pressing firmly down
on the wire at first over the polyrod then
just to one side as the wire sinks into the
insulator; 1 in. spacing is suitable for all
phasing and tuning stubs. Insulator spacing
of 10—12 in. is suitable for 14- or 12-gage
wire lines.

The all-driven array used 3 x 5/16 in.
diameter nylon rod insulators since nylon
is a very tough material and weathers
better than fiber or Bakelite. There are
ofher tough plastics which have better
electrical characteristics than nylon, but rf
losses at the center of dipoles is very low.

It will be noted that the driven element
lengths taper towards the front (Fig. 4) and
help take up some of the crossed phasing
line reactance. The short rear stub of 5 or 6
in. of wire also helps in this respect.

The spacing of about 1/8 wavelength
between driven elements would reduce the
gain if the wires weren’t crossed over
between elements. Crossing these subtracts
180 degrees and the wire lengths of about
A/8 subtracts another 457 degrees, giving
about 225 degrees phasing between adja-
cent elements. This phasing gives about 2
dB more gain than 45-degree phasing for
three driven elements. 135-degree phasing
would give more gain but would be dif-
ficult physically because of trying to get
45+90 degrees instead of 180 and 45.
Actually, the phasing is a little less than
225 degrees in these antennas since the
driven elements are a little less than a half
wavelength electrically. This gets the point
of operation a little higher up on the
middle curve of Fig. 1. At the point of
maximum forward gain of about 160 de-
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J. V. McGinn K8CFY
19859 Nicke
Mt. Clemens MI 48043

n answer to many requests from local

VHF enthusiasts, I would like to share
with you my successful experiences with a
good 2 meter antenna which evolved from
my need for a simple antenna that would
add zest to my “Twoer” transceiver. Most
VHF’ers use a yagi, skeleton slot, or
multielement collinear. Some use a basic
type omnidirectional antenna. All are good
but have specific characteristics that offer
many limitations (bandwidth, weight, ex-
pense, etc.). So if you want to be different
and still enjoy a good signal without the
worries of weight, expense, complicated
fabrication, etc., you may want to do as [
did — build a cubical quad.

The “cube” is ideal for the apartment
dweller, being small and lightweight, excel-
lent for Field Day and portable work, can
be made to fold or come apart easily, and
best of all, it’s cheap. Mine has withstood
winter weather and severe winds for nearly
five years. However, one winter, due to
extreme ice-loading and the weight of a
rotor, the whole works toppled and
crashed, bending the elements like confetti.
No trouble, though. I merely straightened
them as best I could and everything still
works fine. So ruggedness may safely be
listed as another of its attributes.

The construction is most simple and
very inexpensive. All basic data was derived
from the VHF Handbook. Much experi-
mentation has gone into the “playing
around” phase of it, but basically it is as it
started out to be. Anything nearly re-
sembling my prototype model should work
well. (I say prototype as this was built in
contemplation of building an advanced
form of it later; but it worked so well I just
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kept on using it. This is a 3element, but I
would prefer and recommend 4 elements.

Naturally any suitable materials can be
used for the boom and supports. I used a
length of 1 x 1 in. wood, but broomhandles,
dowels, etc., can be used. Spraying the
finished framework with Krylon plastic
spray or varnish is highly recommended:
Last inspection showed the wood to be
severely cracked all over and the boom
warped even though it had been treated
originally. Elements are made of aluminum
clothesline wire, but copper wire may be
preferred for ease of construction. The
aluminum wire may be soldered only with
a tforch and aluminum solder, and it’s
tricky.

An easy method of closing the loops is
by butt-joining the wire ends and crimping
a short length of copper tubing (or alu-
minum) which has been slipped over the
joint. The reflector and directors are closed
loops whereas the driven element is open at
the feed point by about 0.5 in. with the
feed points mounted on an insulating
block. Use anything plastic for the insu-
lator. I found a piece of toy train track and
this became my insulator.

The antenna is fed directly with 5082
coax without the use of baluns. For a
perfectly nonradiating line the coax should
be fitted with a detuning sleeve, (see Fig.
20

TFhe elements are supported at the top
and bottom center by either passing them
through a hole near the ends of the vertical
support pieces or by lashing them to the
ends with wire, tape, staples or whatever is
handy. Originally I stapled mine and when
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New 15 MHz Frequency Counter ...............$199.95*
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they got a little loose I criss-crossed elec-
trical tape around the element and end of
the support piece. It is truly haywire and
sloppy, but it performs like a champ.

Design center frequency of my antenna
is 145.26 MHz, but the builder can easily
alter this by application of the antenna
formula and charts given in the reference
books. In theory the rule of thumb is to
make the reflector 5% greater, and the
director 5% smaller than the driven ele-
ment length.

For experimenters wishing to calculate
the exact lengths invelved for a particular
frequency the formula is:

El length = 984/f (MHz)

For various element diameters a cor-
rective factor (k) can be important as this
will affect the bandwidth of the antenna.
Following is a listing of some values of k
for various element diameters for 144

MHz:
Element dia. (in.) Value of k
1.0 0.960
7/8 0.961
3/4 0963
5/8 0.964
1/2 0.966
3/8 0.967
1/4 0.969
1/8 0.972
3/32 0.973
1/16 0.975

20

An extremely thin antenna will operate
properly only over a very narrow band of
frequencies, while a thick antenna element
will cover a proportionately wider band.
Practical and desirable element diameters
for 145 MHz antennas should be at least
1/8 in. or larger.

Here are the actual dimensions for my
quad:

Boom 34 in.
Element supports  wood, 1x1;
Reflector 88% in.
Driven element 81 in,
Director T6% in.

SPACING SPECIFICATIONS
R to DE: .12 wavelength
DE to D1: .25 wavelength

Polarization is horizontal with a very
wide beam pattern; the main lobe seems to
be about 35 degrees, or just off the right
front corner, with a null off the left front
corner sighting the beamed direction.

For vertical polarization, just turn the
whole works on its axis 90 degrees, so that
the feed point is now on one of the sides.
Feeding at the center of the vertical ele-
ment will give vertical polarization, and at
the center of the horizontal wire element
will give horizontal polarization.

On-the-air tests have proved its value.
Comparison tests were made using a 3-ele-
ment commercial beam on the same mast
with separate feedlines and a coax change-
oever switch so that antennas could be
switched readily and at any time during a
QS0. The quad outperformed the beam in
every respect in every QSO for a period of
one week of testing. Most tests were
performed with a Twoer and at heights not
exceeding 30 ft. I do not know what the
true gain of the quad is but it did boost the
effective power and range of the Twoer by 7
over that of a “Big Wheel”” omnidirectional
antenna. K8CFYm

References:

1. The ARRL Handbook

2. The Radio Amateurs VHF Manual

3. VHF Antenna Handbook by Jim Kyle
K5JKX
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here are some. people who just cannot
learn the code, and I guess I'm one of
them. It’s no use trying again, I’ll only fail
the exam. Sound familiar? If you really
think like that, you are right — you will
never learn it, even though you can.
For those who truly believe that they

cannot learn the code, and who have
actually tried, I would like to relate my
personal experience in this endeavor.
Before I do, however, I would like to
dispel some popular myths: You do not

need to have any musical or other special
talent to learn it. Anyone with reasonable
intelligence can learn it.

There are three basic prerequisites to
learning the code: an honest desire to do so
(motivation), a belief that you can do it
(confidence), and perseverance.

My code career began when I was about
10 or 11 years old. I became interested in
amateur radio and began building crystal
sets (ones with a cat’s whisker) and other
basic circuits. I also “learned the
code” — that is, I remembered the com-
plete alphabet and numerals. Why, I could
even send the code with a “toy” code
oscillator. The only trouble was that I
couldn’t copy it a bit when anyone else
sent it at more than one word a minute.

22

John J. Risch WOFEV
7135 Farley Avenue
St. Louis MO 63121

Later, when I became a boy scout, I
thought it would be a cinch to get a
“radio” merit badge. I didn’t get it because
I couldn’t learn the code.

In high school, I joined a radio club that
offered code lessons (1 hour a week). I
thought “at last I'll get it.” After one
semester, I was advised by the instructor to
give it up as I probably wouldn’t make it
and was holding up the rest of the group.
Needless to say that by this time I was
rather discouraged and believed that I
would never be able to learn it.

Later when I entered the Air Corps my
main desire was to become an aireraft radio
operator. By that time I had progressed to
building multistage receivers and test
equipment, etc. I was given a chance to
enter radio operators school. All I had to
do was pass a simple test which consisted
of signifying whether received signals were
one, two, three, or four dots. The signal
was sent and I was to indicate one, two,
three, ot four. I couldn’t do it. No radio

-school for me! By then, I was really

“brainwashed” and probably would have
given up hope of ever becoming a ham.
But, to my delight the Novice class was
created with a 5 wpm code requirement.
After several months of preparation, I
somehow managed to pass and get a Novice
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“IS IT EASY TO LEARN THE CODE?

Frankly, no. Neither was it easy to learn how to read without two things:
Proper instruction, and practice. CODEMASTER tapes, proven in over five
years of sales of thousands of tapes all over the world, give you that essential
instruction, No other teaching system offers you a more proven method,
more accurate sending, more complete guidance. Select your CODE-
MASTER tapes below!

CM-1: For the beginner. A com- CM-1%: An intermediate tape, es- CM-2: For Extra-Class license
plete course of instruction is on the pecially for General Class exam study. Mostly straight text, some
tape. Practice material at 5. 7. 9 study. No instruction; just practice. code groups. 1 hour at 20 WPM, %
WPM. Prepares you for Novice ex- ¥ hr 11 WPM; 1 hr 14 WPM; 12 hr hour each at 25 and 30 WPM. For
am. Includes code groups and punc- at 17 WPM. Includes coded groups real QRQ, play this tape at twice
tuation. and straight text. speed!
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CODEMASTER tapes are 2-track monaural; available in two styles: 7 inch ree] (3% IPS) and cassette. Be sure to
specify both the pragram (CM-1, etc) and the style (reel or cassette). Any tape, $6.95 postpaid USA 4th class. Any
two tapes, $13.00; all three, $17 00 PPD. For air shipment in USA add 50 ¢ per cassette or B0¢ per reel.
Immediate delivery, Masterl:harge and Bankamericard honored; give us your account number. CODEMASTER
tapes are made only by Pickering Radio Company, P O Box 29A, Portsmouth, Rl 02871. See your dealer or order
direct. Satisfaction guaranteed

SLOW SCAN TV

A complete S5, TV Monitor $298.00..If you like to build
yourself, then try one of our kits.
K

VIiBROPLE X

IT1P.C.Boardonly (2req) .........0ccu.. ea.$ 9.95

ENJOY EASY, KIT 2 P.C, Boards (Both) & all parts {unwired) ....$ 80.00
RESTEUL KEYING KIT 3 P.C. Boards Wired & tested ........... .$125.00
Power Supply Kit — No chassis . ... .$ 54.95

$21.95 to $43.95 .5.5. Camera now available . . $298.00

THE VIBROPLEX All Kits tube type with instructions
CO.. INC. CRTs, Power Supplies, and cabinets not included in Kits
833 Broadway. E.K.Y. VIDEO VISION CO. Box 15, Stockholm NJ 07460

NEED CRYSTAI;S? DUAL GATE MOSFET

& PRE-AMPS

AN A
o/ 5 ﬁ We can supply
," *""’, crystals from

2KHz lo 80 MHz
in many types £
of holders. ;

SPECIALS

Color TV crystal (3579, 545KH;) wire leads $1

100 KHz frequency standard cryseal (HC 13/U) rebs Rt . % :

AORORCH frequency standatdi(HGEID) 480 to 175 MHz. $21. 95 ppd.
1
2

Any amateur band crystal in FT-243 holders
(except 80-160 meters)

B0 meter crystals in FT-243 holders

(except synthesizer crystals) to 300 M HZ. $25_95 ppd

.50 4 for 5.00
5

Available from 5§ MHz. to 300 MHz. Bandwidth is approxi-
mately 3% of frequency.

Voltage gain 30 to 40 DB depending on frequency.

Two Dual Gate MOSFET amplifier stages with each having
a tuned input and tuned output. Each Daul Gate MOSFET
is actually an integrated cascode circuit thus giving you 2

We have in stock over six million crystals
which include types CR1A/AR, FT243,
FT241, MC7, HC6/U, HCI13/U, etc.

Send 10¢ for our 1970 catalog with
oscillator circuits, listing thousands of fre-
quencies in stock for immediate delivery.
(Add 10¢ per crystal to above prices for
shipment 1st class mail; 15¢ each for air
mail.)

ORDER DIRECT

with check or money order to

Special Quantity Prices
to Jobbers and Dealers

2400B Crystal Dr., Ft. Myers, Fia. 33901

Tell Our Advertisers
You Saw It in 73

JUNE 1971

cascode circuits equivalent to 4 triodes.

@ Exceptionallv low noise {2.5 DB at 175 MHz.), greatly

reduced cross modulation and 10 times the dynamic range
{signal handling capability) of the best bi-polar transistors.
Also superior to preamps using junction FETs and Single
Gate MOSFETs.

Panel mounted manual gain cantrol.

Type BNC input and output receptacles for minimum loss
at UHF. Standard Impedance is 50-75 ohms.

Carefully tuned at our laboratary with sweep generator and
ascilloscope for the best bandpass characteristic.

@® Full wave UHF diodes protect input transistor.
@ Operates on 6 to 16 volts DC, 5 to 15 Ma.

New York City and State residents add local sales tax.

VANGUARD LABS

Dept. H
196-23 Jamaica Ave., Hollis, NY 11423
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ticket. My first CW QSO ended in disaster.
I called CQ and some other trusting Novice
came back (I could recognize my call) but I
never knew who he was because I couldn’t
even copy his call, Several more CQs
furnished the same result. That was the
end!

It would have remained the end except
for the newly created Technician class. If
you held a valid Novice ticket you only
needed to take a General theory exam to
qualify, which I did. At that time, 220
MHz and above were the only bands open
to Techs. Later, when 6 meters was opened,
I operated NBFM for 15 years or so. All
this time I kept wishing I could get on 40
CW. By now I was 42 years old and
thought “one more try!” I read all the
articles on “how to learn the code,”
bought code records, etc., and once again
set out for that elusive goal.

I set aside 15 or 20 minutes each
evening and began. I soon realized that
most code records were not what I needed
as they progressed too fast. Next I began
listening to the nightly W1AW code prac-
tice sessions. That is, when some “‘incon-
siderate” wasn’t giving them a bad time
with QRM. That was the beginning. Two
years later I managed to get up to the
required 13 wpm and guess what? I passed

Most code records were just too fast for me.
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the FCC exam on the first try! I now am
active on 40 CW and have had many
“successful” QS0Os. I still listen to W1AW
whenever I get a chance. I can now copy
the 15 wpm text solid!

it solid.

I wish to say that the W1AW code
practice sessions were invaluable. I'm sure I
could not have done it without their help. I
am also certain, however, that if I had help
from another person who was also learning
the code I would have progressed faster. I
also wish to say that there is one series of
code records known as the “word method”
which I recently obtained from the local
library. I'm sure they would have helped if
I could have gotten them sooner.

My experience in this matter has con-
vinced me that anyone who wants to can
learn the code provided he is willing to
exert a little effort and is not easily
discouraged. Many times during the last
two years I almost gave up but I did notice
some gradual improvement and stuck with
it.

.. .WQFEV
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oraKE | -4 sioesano rRanscewer

Plug-in 34-NB Noise Blanker $100.00
TR4 with factory-installed Noise Blanker $699.95

R.L. DRAKE COMPANY
540 RICHARD ST., MIAMISBURG, OHIO 45342

now available
without

Noise
Blanker

$5093

Mrom N _ tI‘OlliCS i

100 assorted Mylar, Polystyrene, Paper, Tan-
talum and other capacitors in a wide variety of
capacitance and voltage ratings in convenient kit
form from one of the largest electronic compoenent
manufacturers in the United States. A hundred
handy uses in every box for the Design Engineer,
Lab Technician, Ham Operator, Electronics Stu-
dent, TV and Radic Repairman. Picofarads to
Microfarads at your fingertips!

Some of these capacitors sell for as much as 10
to 20 Dollars_each at regular prices. In kit form,
you pay only 10 cents apiece!

Send for your Nytronics Cap Kit today! If
check or money order accompanies your order, we
pay shipping cost. Or we'll ship C.0.D. at your
request. Fill in the coupon below, and mail with
check or money order now! Your Cap Kit will be
in the mail within seven days.

CAP KIT
NYTRONICS, INC.

Orange Street
Darlington, S.C. 29532

Capacitors for any
and all electronic
circuits!

- =

| Please send me CAPKITS

at $10.00 each.

o Chéck or money order enclosed.
a Ship C.0.D.
MAILING ADDRESS:

Name

|
l
|
|
1

St., P.0. Box

l City, State & Zip
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Herbert S. Brier WOEGQ
385 Johnson Street
Gary IN 46402

f your major antenna problems are

deciding whether your new rotary beam
will be a yagi or a quad, or a multibander
or a singlebander, this article is not for
you. We are aiming at two groups of
amateurs. Those in one group consider
themselves lucky to have any antenna at
all. Any antenna they put up must be
simple, inexpensive, easy to erect, and
hopefully a good radiator on a number of
bands. Those in the other group are enthu-
siastic participants in amateur radio’s favor-
ite outdoor sport — experimenting with
antennas.

A %A dipole, center fed with low-
impedance transmission line is simple, inex-
pensive, is easy to erect, and it is an
efficient radiator. Unfortunately, it is us-
ually considered to be a singleband anten-
na. Before proving that this belief is not
necessarily true, let us see how it acquired
that reputation.

- First, at its resomant frequency, the
center impedance of a A dipole has a
purely resistive value of approximately
7082 and closely matches standard 50 and
72§% transmission lines. But when a dipole
is operated off its resonant frequency, its
center impedance becomes complex and no

26

Do you have a beam antenna and not know it?

longer matches low-impedance lines. At its
second harmonic, for example, the center
impedance increases to well over 1 k2 and
is obviously a very large mismatch to a
low-impedance line — as trying to operate
such a 3.5 MHz dipole on the 7 MHz band
quickly proves,

At the third-harmonic frequency of the
dipole — so the theory goes — the feedline
again “looks into™ the center of a %A
dipole (that has a %A dipole connected to
each end) and again sees a low-impedance
resistive load. At progressively higher har-
monic frequencies, the center impedance
of the dipole swings between a very high
value on even harmonics to a low value on
odd harmonics.

These facts prompt many amateurs to
attempt to wuse their 7 MHz, low-
impedance, center-fed dipoles on the 21
MHz band. as third-harmonic dipoles. The
usual resulfs are that it is impossible or
difficult to load the transmitter properly
on 21 MHz, and the measured swr on the
transmission line is high. But all is not lost.
Once we learn why these antennas appar-
ently defy basic antenna theory, we can
use the knowledge to persuade many other
dipoles to work efficiently on two or more
amateur bands.

73 MAGAZINE



The basic problem is that, although
radio waves travel through space at the
velocity of light — roughly 186,000 miles
or 300,000,000 meters per second — their
velocity of propagation slows down on a
conductor. Consequently, a %\ (the dis-
tance a radio wave travels in the period of a
half cycle) is measurably shorter on a
conductor than in space. Worse, the speed
and shortening effect varies from conduc-
tor to conductor.

In an antenna, for example, the amount
of shortening depends on the ratio of its
length to its diameter,— and, especially, the
capacitance between its end sections and
surrounding space. As a conventional an-
tenna has only two ends, no matter what
its length, a short antenna (measured in
fractions of a wavelength) is shortened a
greater percentage than a longer one.

The standard formula for calculating
antenna lengths compensates for this var-
iable factor. The formula for the length in

feet is: L =(492) (n—0.05)
f (1)
where n equals the number of

half-wavelengths in the antenna, and { is
the frequency in megahertz.

When n = 1, (a %A dipole), the formula
simplifies to:

(2)

Fig. 1. %\ antenna pattern

JUNE 1971

Fig. 2. 1%\ antenna radiation pattern

From either formula, the length of a %A
antenna for 7.175 MHz (the center of the 7
MHz Novice band) is 65 ft, 2% in. And Eq.
1 shows the length of a 1%\ antenna for
21.15 MHz in the 21 MHz Novice band to
be 68 ft 7% in. Working the formulas
backwards, the 7.175 MHz dipole has a
third-harmonic resonant frequency of
22.25 MH z Conversely, the 21.15 MHz,
1%A antenna resonates at 6.822 MHz as a
14N antenna. Forwards or backwards, there
is enough difference in the lengths of the
antennas for an oversize yardstick.

These figures indicate why the average 7
MHz dipole does so poorly on the 21 MHz
band. Being resonant far outside the high-
frequency edge of the band is of minor
importance as far as radiating efficiency is
concerned, If we can get power into it, the
antenna will radiate the power. Rather, the
problem is that the off-resonant condition
of the antenna produces such a high swr on
the transmission line that the output cir-
cuits of most transmitters cannot compen-
sate for the mismatch.

But if we increase the length of the
antenna to make it resonant at the desired
21 MHz frequency, these problems dis-
appear. In fact, the antenna should outper-
form a %A dipole for the same frequency,
simply because a harmonically operated
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Fig. 3. 2¥ A antenna radiation pattern

antenna exhibits gain in its favored direc-
tions over a %A dipole. While the gain of a
15N\ antenna over a Y%A dipole is only 0.8
dB, it is enough to refute the belief of
many amateurs that operating a low-
frequency antenna on a higher-frequency
band is an inefficient substitute for sepa-
rate dipoles on each band.

At first glance, it may seem that in-
creasing the antenna length for improved
21 MHz results is simply trading one set of
problems for another. Certainly, the in-
creased length resonates the antenna out-
side the low-frequency edge of the 7 MHz
band. Fortunately, however, most trans-
mitter output circuits have enough range
on the 7 MHz band to compensate for the
increased feedline swr at the operating
frequency. And the mismatch is more
acceptable on 7 MHz than on 21 MHez,
because electrically a feedline of a given
physical length is only a third as long is
wavelengths on 7 MHz as it is on 21 MHz.
Therefore, a particular value of swr in-
creases the losses in the transmission line
less on 7 MHz than on 21 MHz.

Moreover, if the antenna is an inverted
V with the ends close enough to the
ground to be reached without undue dif-
ficulty, its length can be adjusted for
operation at the desired frequency on the 7
MHz band, and extensions approximately
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20 in. long may be clipped to its ends for
21 MHz operation. The extensions may be
allowed to drop vertically from the ends of
the antenna,

Other antennas and other bands. Plug-
ging the appropriate figures into the form-
ulas will show that a %\ dipole for 3.925
MHz (119 ft, 3 in.) will also resonate as a
3%A dipole near 28.73 MHz. Other figures
show that a ll6-footer resonates near 4
MHz as a %A dipole and near 21 MHz asa
2%\ antenna, This pair of frequencies will
not ““turn on” many amateurs, but it might
interest some MARS members. Also, if the
ends of the antenna can be reached from
the ground, butting it for 2%\ resonance in
the 21 MHz band will permit clipping
extensions to its ends for operation in the
3.5 and 28 MHz bands.

The possibilities: A Novice might cut his
dipole for 2%A resonance near 21.15 MHz
and use 6% ft extensions to reach 3.725
MHz. A General class phone operator, on
the other hand, might select a length of
114 ft for 2%\ resonance near 21.36 MHz
and 2% ft extensions for operation in the
3.8 and 28 MHz bands. A third possibility
is a 1%A antenna for around 14.3 MHz
(101 ft 6 in.). A couple of clip-on exten-
sions at each end will permit operating on
the 3.5, 21, and 28 MHz bands.

If you really want to think “big,” a 3.7

lod

90°
Fig. 4. 3%\ antenna radiztion pattern
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ANTENNA
PAGKAGES
BY HENRY RADID

})timum performance
. fast service
. guaranteed savings

For four years Henry Radio has been
providing a beam antenna-tower
program for amateurs who wanted
an efficient, but economical package.
A package pre-engineered, pre-
matched and pre-packaged to his re-
quirements and pocketbook. Thou-
sands have benefited from this offer
in the past. And now Henry Radio has
researched the field and up-dated
the program . . . including the unique
new tubular design Mini Mast for less
expensive installations and the great
new Magna Mast for the more deluxe
installations. Now you can get the
latest components at the same great
savings.

Magna Mast illustrated

HR-“Mini”" Antenna Package

Tristao MM-35 “*Mini-Mast’ *
tubular tower — crank-up

CDR AR-22R Rotator**

100 ft. RG-58A/U Coax

100 ft. 4 Cond. rotor cable

Complete with one of the following

antennas:

Hy-Gain TH2ZMK3 . ... .. .. $260.00
Hy-Gain TH3JR . ......... $260.00
Hy-Gain Hy-Quad ........ $290.00
Hy-Gain 203BA . ... ... ... $295.00
Hy-Gain TH3MK3 ... ... .. $300.00
*MB-10 Free standing base, add
$36.95

**TR-44 Rotator and cable, add
$35.00

HR-“'Standard’’ Antenna Package
Tristao CZ-454 crank-up tower
w/mast*

CDR TR-44 rotator®*

100 ft. RG-58A /U Coax

100 ft. Control cable

Complete with one of the following
antennas:

Hy-Gain DB10-15A ... .. .. $585.00
Hy-Gain Hy-Quad ........ $600.00
Hy-Gain 204BA ... .. ... .. $620.00
Hy-Gain TH3MK3 ... . . .. $615.00

Hy-Gain TH6DXX ........$645.00
*Free-standing base, add $10.00
**Ham-M rotator, RG-8/U Coax,
add $50.00

HR-*“Magna’” Antenna Package

MA-490 ‘“‘Magna-Mast’
MARB-40 Rotor base

CDR Ham-M Rotator

100 ft. RG-8/U Coax

100 ft, Control cable

Complete with one of the following

antennas:

Hy-Gain TH3MK3 . . ... ... $745.00
Hy-Gain 204A . ... ... . . .. '$750.00
Hy-Gain THE6DXX ........ $775.00

The Magna Mast is ideal for stacked
arrays. Write for a quotation on the
antenna of your choice.

Freight prepaid to your door in the
Continental U.S.A. west of the Rockies.
For shipment east of the Rockies add
$10.00. Substitutions may be made. ..
write for prices.

EASY FINANCING - 109 DOWN OR TRADE-IN DOWN - NO FINANCE CHARGE IF PAID IN 90
DAYS - GOOD RECONDITIONED EQUIPMENT -+ Nearly all makes and models. Our reconditioned
equipment carries a 15 day trial, 90 day warranty and may be traded back within 90 days for full
credit toward the purchase of NEW equipment. Write for bulletin. Export inquiries invited.

TED HENRY (W6UOU) BOB HENRY (WOARA) WALT HENRY (W6ZN)

]
11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200
Butler, Missouri 64730 816/679-3127

“World's Largest Distributor of Amateur Radio Equipment”



MHz Novice band antenna will resonate as
an 18%A antenna near 145 MHz. It will
radiate its best signal on that frequency in
lobes centered at approximately 18 degrees
off the axis of the antenna. And it has a
power gain approaching 10 dB over a %A
dipole.

Figures 1 through 4 show the direc-
tional patterns of %-, 1%, 2%, and 314\
antennas. And Tabkle I gives the gain in
decibels and other information on selected
antennas. As the diagrams indicate, the
length of an antenna in half-wavelengths
determines it number of lobes of radiation.
One \: one lobe; three “%A: three lobes,
etc.

A 1\ dipole’s single lobe of radiation
(per side) is at 90 degrees to the antenna
axis, and its minimum signal is radiated off
the ends of the antenna. Distance, fre-
guency, and other factors determine the
exact shape of the radiation pattern of any
antenna. For a %A dipole, however, the
difference between the points of maximum
and minimum radiation averages a bit
under 6 dB on the 3.5 MHz band and
between 12 and 20 dB above 14 MHz.

In antennas longer than a %A, the major
lobe of radiation in each quadrant of the
antenna is the lobe that makes the smallest
angle with the axis of the antenna, and the
minor lobes fill in the other directions.
Thus, the major lobes of a 1}A antenna
occur at 42 degrees off the ends, and its
minor lobe is at 90 degrees. This lobe is
only slightly weaker than the major lobes;
therefore (except for the indicated sharp
nulls), it has an almost omnidirectional
radiation pattern. But as the antennas
become longer, their major lobes stretch
out and become narrower. Consequently,
they become hot performers in the direc-
tions of their major lobes and fair perform-
ers off their minor lobes.

Feedline SWR. As shown in Table I, the
radiation resistance of long-wire antennas
increases from about 7082 for a 1A\ antenna
to approximately 15082 for a 614\ antenna.
(The 18%A antenna mentioned above has
an indicated radiation resistance of 16582.)
Assuming a 7582 transmission line, the line
swr should not exceed 2:1 at antenna
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Table I.

Performance Data for Various Dipole Lengths

Length A Gain Radiation @, Radiation
dB deg* Resistance,”
h 0 90 70
3/2 0.8 428090 110
5/2 1.8 31 120
12 23 26 130
9/2 3.5 22 138
11/2 425 21 145
13/2 5 20 150
*With reference to axis of antenna

resonance for antennas up to 6%A long.
Under these conditions, a random-length
transmission line could present either a
resistive or a reactive load of up to 15082
to the transmitter output circuit.

Not all transmitter output circuits can
successfully handle complex impedances
over 10082, But, by making the line length
an odd number of electrical quarter-waves
at the highest frequency — where the an-
tenna impedance is highest — the trans-
former action of the transmission line will
transpose the high impedance to a low
impedance at the transmitter.

Use the formula iy

L= _f_

(3)
to determine the physical length of an
electrical %4\ of transmission line. The
velocity factor (v) is 0.66 for conventional
“RG” coaxial cable, 0.80 for polyfoam,
and 0.71 for kilowatt 75§ twinlead
(Amphenol 214-023 or Belden 8210). As-
suming RG-11/U cable and a frequency of
21.3 MHgz, the Inegth is 7 1/3 ft.

Now estimate the length of transmission
line required to reach from the antenna to
the transmitter. Divide this length by the
length calculated above. Choose the nearest
odd whole number equal to or greater than
the result of the division. For example, if
the distance from the antenna to the
transmitter is 50 ft, an actual feedline
length of 51 1/3 ft (seven electrical quar-
ter-waves).

Who said a %A dipole fed with low-
impedance cable is a singleband antenna?

WIEGQ®=
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12 vhf-fm
" channels
| solid state

AGC circuit at the front end

3 TRANSMITTING POWER positions.
REAR panel has provision for 25w unit,
TONE squelch, and MULTIPLIER unit.
CHANNEL SELECTION by diode switch.
Remote control possible

34/94, 94/94, MIKE included. $289.95

" B8m and 2m models

NEW REGULATED DC POWER SUPPLY.
OVER 3 AMPS FULL LOAD
RIPPLE CONTENT 1.5 mv P-P.
AND EQUIPPED WITH SHORT
CIRCUIT PROTECTION!:

ONLY $29.50

_ TELECOMM ELECTRONICS
PO.BOX461.CUPERTINO.CA.95014



WEATHER
BALLOOY

Reland L, Guard, Jr. K4EPI
750 Lily Flagg Rd.
Huntsville AL 35802

With a CW DX contest coming up, 1
wanted to have a really effective
antenna system for 80 and 40 meters. As
my backyard is not very large, it was
obvious that a vertical antenna of some
type was needed. I was reading through
back issues of 73 and other magazines
getting ideas on antenna designs, when I
found an interesting article on theoretical
performance of 5/8 wavelength verticals,
which supposedly would give maximum
lowest-angle radiation on the first major
lobe of radiation.

This was just what I needed. The article
went on to state that if the antenna
wavelength was increased any further than
5/8 wavelength, the major radiation lobe
would begin to decrease in strength, al-
though it would give a still lower radiation
angle. I decided to shoot for the 5/8
wavelength goal, as this would give approx-
imately 14-degree vertical radiation, very

useful for DX.
I purchased an 8 ft diameter weather

balloon from Edmund Scientific Co., 150

Lift power, |b
Balloon

Gas vol, (with He

dia, ft. cu. ft. at 32° F)

2 4 /4

3 14 1

4 33 2

5 65 4

6 113 7

7 180 i2

8 268 i8

9 381 26

10 523 36

11 696 48

12 904 62

13 1150 79

14 1436 99

15 1767 122

16 2144 148

Edscorp Building, Barrington NI 08007,
for $2 postpaid. It’s made of Neoprene and
holds helium very well.

I bought a small cannister of helium.
Don’t forget to obtain a suitable fitting for
the nozzle opening. The welder threw in a
fitting with my helium, provided that I
return it with the empty cannister.

My neighbor, WB4NFX, opened the
cannister valve with a wrench while I held
the balloon tight around the fitting. We
filled it slowly, making sure no gas was
escaping. At 3% ft diameter, the cannister
was empty, but the balloon was floating!
We tied the balloon neck with heavy string
in two places, as shown in Fig. 1. Watch
your ceiling! Mine is made of a rough-finish
plaster with sharp projections protruding
perilously. No accidents here, though.

I measured 162 ft of wire. I tied one
end to the balloon, the other fto an
insulator anchored to a 5 Ib brick. The
antenna wire was fed to the center conduc-
tor of RG—58/U coax, the coax shield

Lift power, Ib

(witthe
at 70 F)

1/4
3/4

i

BALLOON

Fig. 1. Balloon lift and helium fill requirements. Note string is tied twice on balloon neck.
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NECN BULB

BRICK—\‘. 7—KITE STRING

“—nNo. 22 WIRE
ANT, LENGTH=1/22

BIEICK BOM = |30 ft.
40M = 86 11,
INSULATOR
50n CORX—~_ . /_FBﬂICK
/

T GROUNDING ROD

™4 raviaLs—~ —NO. 22 WIRE
120 11,

Fig. 2. Kite-string “‘guys’ will hold balloon well
even in wind. Be sure to ground the coax lead to
an earthrod.

connected to a rod driven into the ground
beside the brick, four 130 ft radials were
connected to the ground rod and left lying
on the ground, each radial 90 degrees
apart. (See Fig. 2.)

With this 5/8 wavelength vertical, a
matching network is necessary, so I jury-
rigged a tuner with some B & W coilstock
and a transmitting-type variable capacitor.
Tapping off turns on the coilstock with
alligator clips, we obtained our lowest swr,
which was about 4:1! Band: 80m.

We had a QSO on CW with W6EAC in
San Mateo, who gave us an RST of 559! It
was obvious that the Apache’s 180W just
wasn’t doing its thing for us.

Recalling in some gray matter that a
half-wave vertical offers a better match to
5082 coax, I hurriedly ran out into the
backyard with a tape measure and cut off
32 ft of the wire. Don’t forget to hold the
balloon! Back in the shack, we removed
the tuner and connected the coax directly
to the transmitter’s SO-239 connector. We
tuned up and called W6EAC again on 80m.

JUNE 1971

RST was 589 and peaking 599 through the
QSB!

At the end of our QSO, the plate
current went wild. Running out back again
(I was huffing and puffing by this time), I
was amazed to see that the balloon was at
2000 ft and still rising, trailing 100 ft of
wire!

I made the mistake of using 30-gage
wire, and the rf burned the wire in two!

Another balloon and another cannister
of helium later, we prepared a second
antenna. Again, WB4NFX opened the can-
nister as I held the balloon tight against the
fitting. Using 22-gage wire this time, and a
ball of kite string as a safety measure, the
balloon went up without a hitch. An NE-2
neon bulb was attached to the wire just
under the balloon and would tell me if the
wire burnt up again. 130 ft of wire was
used, which is a half-wavelength on 80m.

The same antenna was used on 40m,
also with good results. However, bear in
mind that 130 ft of wire is one wavelength
on 40m, and the major lobe of radiation
has decreased in power — 66 ft of wire
would have given better results on 40.

The helium balloon will remain aloft for
2-3 days. Three kite-string “guy wires”
would hold such a balloon in a fixed
position in wind. Most ham “contests” last
only 48 hours, so the balloons should be
filled just before the start of an event.

In the VP7AS. pileup on 40m, I only
had to wait once before he answered my-
call. In previous pileups, I've waited a
BUNCH! When I reduced power from
180W to 35W, my RST changed from 589
to 579.

All QSOs were made with 180W input.
I’'ve often wondered what a kW would do
to signal reports.

The following chart will give you an
idea of the helium required, balloon di-
ameters, and lifting characteristics.

K4EPI will use balloon verticals in
future contests. These will be mainly on 80
and 40m. A half-wave balloon vertical on
160m has not been tried, but should
perform better than a dipole. Perhaps this
is all WIBB needs to get that 100th

country on 160!
...K4EPIm
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The Motorola VHF pocket pager is a
completely self-contained FM receiver
operating in the 136—174 MHz band. If it
were not for the fact that it had to be
keyed by a tone to denote the presence of
a carrier or that it had to have its push-to-
listen button constantly depressed in order
to hear anything, it would make an ideal
monitor receiver adaptable to amateur use
on 2 meters, or for eavesdropping on the
150 MHz public service band. The main
objective of this article is to remove the
tone circuitry and to replace it with a
squelch that can be triggered with the
presence of an rf signal tuned to the
frequency of the pager.
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Bill Mengel WASPIA
8507 Elmway Drive
Dayton OH 45415

Photo showing location of squelch control inside
of pager housing.
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If you haven’t

already received
a copy of our NEW
1971 Catalog of Precision

Quartz Crystals & Electronics

for the Communications Industry,

SEND FOR YOUR COPY TODAY!

Somewhere along the line, in vir-
tually every ham repeater in the
world, you'll find a couple of Sentry
crystals.

Repeater owners and FM “old-
timers” don‘t take chances with
frequency—they can’t afford to. A
lot of repeater users depend on a
receiver to be on frequency, rock
stable...in the dead of winter or the
middle of July. The repeater crowd
took a tip from the commercial
"pros” a long time ago—and went
the Sentry Route.

That's one of the reasons you can
depend on your local repeater to be
there (precisely there) when you're
ready to use it. FM'ers use the
repeater output as a frequency stan-
dard. And for accuracy, crystals by
Sentry are THE standard.

IF YOU WANT THE BEST,
SPECIFY SENTRY CRYSTALS.

“Ask the Hams and Pros
Who Build Repeaters!”

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6780
TWX-910-830-6425




Photo showing squelch board and push-to-listen
switch removed from pager.

It is not too difficult to remove the
tone circuitry and to enable the receiver to
work all the time; but the noise present
when a carrier is absent may prove to be
very annoying. By adding a squelch to the
pocket pager, the receiver will remain silent
until there is an rf carrier present to trigger
it on.

Before proceeding to modify the poc-
ket pager, the operation of a noise squelch
should be discussed. First of all, the
squelch circuit I have used has three basic
stages: filter network, two-stage amplifier,
and a switching transistor.

With no rf carrier present, the rushing
sound coming from an unsquelched re-

NEGATIVE

FILTER/ |CONTROL VOLTAGE

NOISE AMPS|

NOISE
— TRANSISTOR CONDUTING

‘Fig. 1. Squelch operation without carrier.

B-

NEGATIVE

VOLTAGE
uT

CARRIER FILTER /
=

NOISE AMPS,

0 QUTPUT

O
T(R’ANSISTDR
CONDUCTING

Fig. 2. Squelch operation with carrier.

accomplished is that the noise is filtered,
amplified to a usable level, and used to
control the squelch switching transistor.
(See Fig. 1.)

With no signal present, all the pager will
receive is noise. This noise is picked up by

RADIQ PAGEF CHASSIS~MODULAR PLACEMENT

PUSH TO LISTEN
SWITCH ————

455 KHz IF FILTER —I

LO-IF-4 |LO-1F-3

LIMITER

DISCR SPEAKER LO-IF-2

REED AMPLIFIER
[VOL. CONT.|

MIXER=I| HI=IF=2 |HI-IF-3| HI-IF-4 |MIXER-2 LO-IF-|

INJECTION|MULTI= | pyj—osc
HI-IF-1 PLIER
FILTER |l TER [MULTIPLIER

XTALS |LO-OsC

i’ REED NO. | ON TOP, REED NO. 2 ON BOT TOM

Fig. 3. Layout diagram showing location of pager
components and stages.

the filter and coupled to the noise ampli-
fiers. After amplification, the noise is a
negative-going signal. This negative signal is
then applied to the base of a switching

ceiver is known as air noise. What is
—10V=
1K
INPUT
o1
Fig. 4. Schematic diagram of noise-actuated squelch unit,
36
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transistor which will place the transistor
into a state of conduction.

In the presence of an rf signal such as is
represented in Fig. 2, there is no output
from the noise amplifiers. This zero poten-
tial when applied to the base of the
switching transistor will do nothing, and
the transistor will cease to conduct.

The first stages of modification will
concentrate in the removal of the tone and
push-to-listen circuitry from the reed am-
plifier board. By following the instructions
step by step, no difficulties should be
encountered and a very neat modification
should be the result, leaving plenty of
room in the crowded chassis to incorporate
a squelch. Before proceeding in the re-
moval of the tone circuitry, [ might point
out that only certain parts are going to be
removed; so don’t’ get carried away re-
moving all the components. Refer to Fig. 3
during the removal of the circuitry.

Steps required for removal of tone and push-to-listen

circuitry.

I. Remove reed amplifier board, reed 1, and reed 2
from unit, leaving wires intact.

2. Disconnect wires on four solder lugs of reed 1, reed
2; set reed relays aside.

3. Remove orange and green wires interconnecting reed

1 to reed 2 and set aside.

. Remove metal mounting bracket on reed amplifier
board and temporarily set aside.

. Unsolder the orange, yellow, and brown wires from
reed amplifier board that previously went to reed
relay and set aside.

. Remove tape and cable restraints from push-to-listen
switch,

. Unsolder red and brown wires from push-to-listen
switch.

9. Cut brown wire that previously went to push-to-
listen switch about 1% in. away from its soldered
connection on the audio board.

10. Unsolder red wire going to the audio board pre-
viously connected to the push-to-listen switch.

11. Solder loose end of 1% in. brown wire of step 9 to
terminal on audio board where red wire was just
unsoldered in step 10.

12. Unsolder gray wire from push-to-listen switch and
cut 1 in. from terminal on audio board.

13. Remove the white wire with brown tracer, the white
wire with green tracer, the white wire with red
tracer, the white wire with blue tracer, and the
yellow, blue and white wires from the push-to-listen
switch.

14, Unsolder white wire with brown tracer from ter-
minal on audio board, set aside, and solder the 1 in.
gray wire in step 12 to that terminal.

15. Unsolder other end of white wire with green tracer
of step 13 from terminal on audio board and set
aside.

16. Remove knob from volume control.

i
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17. Take 5% in. piece of -yellow wire previously used
with reed relay. Remove yellow wire from terminal
on audio board that previously went to push-to—
listen switch and solder 5% in. yellow wire in its
place. y

18. Unsolder blue wire going to volume control on reed
amplifier board and set aside.

19. Solder other end of 5% in. yellow wire used in step
17 to terminal where blue wire in step 18 had
previously been soldered.

20. Cut wire with blue tracer ' in. from terminal on
audio board.

21. Cut white wire with red tracer % in. from terminal
on audio board.

22. Unsolder white wire that previously went to the
push-to-listen switch from speaker terminal board.
23. Solder %4 in. white wire with blue tracer and % in.

white wire in step 22 was previously connected.

At this point, the VHF pocket pager is
operative and any carrier tuned to the
frequency of the pager will be heard
without the need of a tone signal or of
having to depress the push-to-listen button.

With the reed relays and some of its
associated wiring removed, there is suffi-
cient room to construct the squelch (Fig.
4). The complete squelch, including the
potentiometer, is constructed on the reed
amplifier board. Figures 5 and 6 show a
phantom view of the reed amplifier board
and parts placement before and after mod-
ification.

Steps required for addition of noise operated squelch.

1. Remove R47 (100) and replace with a 1 k£ resistor
and a 5 uF capacitor.

2. Remove R44 (10K) and RT1 (10 k) and replace

with an 8.2 kQ resistor.

. Remove C49 2 yF electrolytic.

. Parallel R42 (1 k£2) with the 500§} potentiometer.

. Remove R43 (4.7 k2.

. Disconnect the base and the emitter of transistor
Q12. Connect the base where the emitter was
previously located and connect the emitter to
ground.

7. Remove CR6.

8. Remove CR8 and replace with .002 yF capacitor.

9. Remove R64 (15 k2).

0. Remove R63 (220 k2) and replace with an 8.2 k€2

resistor.

I'l. Remove C53 (1 uF) and replace with a 1 k2 resistor.

12. Remove C51 (1 gF) and C52 (1 uF).

13. Place .01 capacitor between emitter of 011 and

ground.

14. Place 1 k£ resistor between emitter of Q11 and

junction of C71 (.05) and C3 (.002).

15. Remove R46 (82 k£2).

16..Remove CRS5 and replace with a 4.7 k&2 resistor.

17. Remove R48 (1 k£2).

18. Place 2 wires (5 in. long) to two normally open
contacts of the push-to-listen switch. Connect one of
those wires to ground and connect the other wire to
the base of Q12.

. Insert C6 (1 uF) from collector of Q12 to ground.
Connect positive end to ground.

oy oL B

1
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20. Remove C72 (2 uF), R67 (27 k§2), and R68 (22 k)
from the audio board.

21. Insert a 4% in. piece of wire between point B on the
reed amplifier board and point A on the audio
board. (See Fig. 6).

22. The following parts and jumper wire should now be
inserted as per Fig. 6.

Q20-2N412 R6-47 kQ2 R10-10 k2
Cl-01 R8-33 k2 R114.7 kQ
C5-.05 R9-12 k R14-47 k(2

On completioh of all these steps, the
unit is ready to be put back together. After
the push-to-listen button and the reed
amplifier board are reinserted, the squelch

BLK(GROUND}

YEL(REED %1-LUG 1) Saie®)

ORN(-IOV TO
LIMITER}

RED{-10¥ BATT) (

BRANIREED 21~
LUG 3]

BLU{VOL CONT QUT)

WHT(-6V

TO LIMITER)
YEL(BLU DOT)

{70 AUDIC BD)
CRGIREED #1-LUG 4)
GRN{DISC OUTPUT)

GRAY(ALERTING
TONE FEEDBACK)

Fig. 5. Phantom view of copper side of reed
amplifier board showing parts location .before
modification.

control can be set to eliminate any noise
present in the absence of a carrier. The
push-to-listen button is now a squelch-
defeat button. At this point, the back can
be secured and the squelch modification
for the pocket pager is completed.

Here is some crystal correlation data
used for changing the frequency of the
pager. The recommended alignment tool
for adjusting the transformers is either the
Motorola type NLN6127A/NK111 or the
more readily available GC9440. The crystal
closest to the reed amplifier board is the
intermediate frequency crystal Y2.

If the intermediate crystal Y2 is 11.545
MHz, the i-f is 12 MHz, and the high

38

oscillator crystal calls for a Motorola type
YM-29,

If the intermediate crystal Y2 is 11.245
or 12.155 MHz, then the i-f (f;) is 11.7
MHz and the high oscillator crystal should
be a Motorola type YM-35. The formula
used for determining the frequency of the
high oscillator crystal Y1 is as follows:

fo —1fi
fyp = g
Where: fY 1 = Crystal Frequency
fo =Frequency of operation
f; = Intermediate frequency

Fig. 6. Phantom view of copper side of reed ampli-
fier board showing location of squelch after
modification.

This pager (Newsome Electronics,
$34.95), when properly adjusted, should
operate superior to any other type of VHF
pocket receiver-available at this price. In
strong reception areas the built-in antenna
of the pager should be adequately suffi-
cient. To increase reception, simply plug an
18 in. whip into the antenna jack. Whether
the Motorola pocket pager is used for
listening on the 2 meter ham band or for
eavesdropping on the public service band,

.it ought to be good for many hours of

enjoyment. . .WASBPIAm

The 2N412/HEP 3 ($1.25) is available from
Circuit Specialists Co., Box 3047, Scottsdale AZ
85257, Please include §5¢ for shipping.
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GET READY FOR
SUMMER FUN on FM

WITH A RED-HOT MOTOROLA RIG FROM

WMann

MOTOROLA MOBILE SPECIALS

X53GAD Dynamotor supply; 20 in. housing. Contains
150 MHz two separate 60W xmtrs and single receiver. $66
6/12V Complete w/accessories

U44 BBT(3000) | T-supply; 10 in. housing. Dual squelch PL
450 MHz rcvr. Xmtr runs 18W out. Complete w/ $109
12V accessories. (Dash or trunk mounting.)

U43GGT T-supply; 10 in. housing. Has fabulous “G"
150 MHz strips. Xmtr is 30W type. Complete w/acces- $166
12v sories. {(Dash or trunk.)

U51GGT

30—-50 MHz
12v

T-supply; 10 in. housing. G xmtr and G rcvr. $150
Xmtr runs 50W out. Complete w/accessories.

TA 104
S0 il 50W TRANSMITTER STRIP ONLY $10

TU-117
B2y VIBRATOR POWER SUPPLY STRIP $10

Remember we also have a store at 2837 N 24th St., Phoenix, Ariz.
85008. The prices for equipment are the same at both locations.
Stop in and meet Art Langton.

Two-Way FM Units « Walkies < Repeaters
Mobile Phone ¢ Bases * Mobiles
WRITE FOR FREE CATALOG

Mann Guarantee Conditions of Sale
Unless otherwise specified, equipment is
- J 3 used, and is sold as-is. All items shipped
Money refunded without question if equip- FOB Tarzana, California. Crystals, ovens,
ment is returned within seven days from antennas not included unless specifically
shipment, undamaged, freight prepaid. stated in catalog. All equipment is sold on
a first-come, first-served basis,

Mlnn COMMUNICATIONS

PO. Box 138, 18669 Ventura Bivd., Tarzana, Calif. 91356
Phone: (213) 342-8297




Paul Snyder WASHWI/3
900 Valley Road
Philadelphia PA 19126

VFOing
the
Twoer

6.3 VACDLA |

GRI— CRB 400 PIV @ 700 mA

40

Many of us 2 meter QRP dichards are
using the Heathkit Twoer, a little
SW transceiver. Aside from 100 kHz re-
ceiver selectivity, we also wish for vfo
control. Thank vour local apostle, here’s
how.

Step 1: Get a vfo. This isn't too hard;
the Knight V-107 vfo is perfect. Its output
is about 15V, just fine for the Twoer. Build
a separate power source supplying all the
voltages that it needs.

I’'m using the Heath HG-10B vfo. A few
modifications are necessary. In the Twoer,
add a .001 uF 1 kV capacitor from pin 8 of
V5A to ground, and change R2 from 22
k&2 to about 18 k{l. Now the tube is an
amplifier for the vfo instead of an oscilla- -
tor. The vfo input goes directly into the
pin 7 side of the crystal socket.

In the HG-10B, connect a shorting wire
across the 10 k§2, 10W resistor, and change
the OB2 to an OA2 or OD3A. Build a
separate power supply, with a filtered
175V dc, at about 30 mA, 6.3V ac or dc at
‘1A, and -70V bias, as shown in Fig. 1. The
bias is connected via the green wire of the
HG-10B. On terminal strip A, disconnect
the green wire from terminal two and
solder it onto terminal three. Remove the
jumper on the key jack, between terminals
two and three.

125 VAC ‘@ 50 mA

6H 75mA e
@0 +i75 RED WIRE
20uF :

T

Q-4 - BLACK WIRE

053 AC WHITE WIRE

10=15 MEGS

. —0-65  GREEN WIRE
L= 40uF -
?+ 400V

Fig. 1. Schematic =

The second wish is to increase the
selectivity of the Twoer. Simply change
R10 to anywhere between 20 and 30 M£2.
(It’s the one mounted on that big ceil in
the center.) This will change the calibration
but not the sensitivity of the receiver.

My thanks to W. J. Remer K8GND, of
the Heathkit technical staff, for his help in
the modification of my Twoer.

...WA3HWIm=
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tlge perfect mobile riq...

et

Model 270 B $399*

SWAN FACTORY s WII Vs 4

305 Airport Road
Oceanside, Ca. 92054 ELECTRONICS

Phone: (714} 757-7525 A Subsidiary of Cubic Corporation

Write for the complete 1971 Swan catalog.

EASTERN OFFICE
P.0. Box 2288

Ocean, N.J. 07712
Phone: (201) 431-0707

*Factory price
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600R RECEIVER
SPECIFICATIONS:

58B, AM, CW superheterodyne receiver.

FREQUENCY RANGE with built-in tun-
ing system:

3.4 to 44mc, 6.7 to 7.7mc, 13.8 to
14.8me, 20.9 to 21.9mc, 27.5 to 30me.

With external tuner, Model 330: General
coverage from 3 to 30mc.

With external crystal oscillator, Model
510X: 3 to 24me, 10 crystal positions.

These external oscillators plug directly
into the 600R,

TUNING SYSTEM: The lower bands, 80

through 15 meters,
are covered in 200
ke segments. 10
meters is covered
In 500 kc seg-
ments. 100 ke and
25 kc crystal cal-
ibrator markers
provide for highly
accurate frequen-
cy Ireadom on a large, easy to interpret
dial.

Ultra smooth vernler tuning with 'large
knobs gives you the incomparable feel of
a Swan tuning system.

SENSITIVITY: Superior front end design
gives you 1/4 microvolt sensitivity for
10 db signal plus noise to noise ratio at
50 ohms Input impedance. At the same
time, front end overload, cross modula-
tion, Image, and spurious responses
have been reduced to “state-of-the-art"
minimums.

R.F. SELECTIVITY: Antenna tuning cir-
cuitry in the 600R front-end provides
continuous coverage from 3 to 30 mc.
This is accomplished in 5 frequency
ranges selected by the band switch: 3 to
55mec,55t010me, 10to 16 me, 16 to

24 mc, and 24 to 30 mc.

Reception outside the normal VFO range
of the receiver requires an external oscil-
lator which can be the Swan 510X crystal
controlled oscillator, or the Model 330
general coverage tuner. Either of these
external oscillators plugs directly into the
600R.

Image rejection is a minimum of 55 db at
30 me, increasing to better than 75 db
at 3 me.

I.F. SELECTIVITY: Swan's standard crys-
tal lattice filter with 2.7 kc bandwidth, 1.7
shape factor, and ultimate rejection in
excess of 100 db makes the 600R's se-
lectivity superior to any other production
receiver on the market.

With installation of

SELECTIVITY \ the optional 16
.7 pole crystal lattice

| X filter (S5-16B), the

L 600R offers selec-

tivity that far ex-
ceedsany receiver,
at any price, any-
where! Selectivity
then becomes truly
incredible, with a shape factor of 1.28
and ultimate rejection exceeding 140 db.

Two additional crystal |attice filter options
are available: One is a narrow band CW
filter, the other is a broad band AM filter.

There are provisions in the 600R for the
installation of up to 3 filters, with front
panel selection.

A.F. SELECTIVITY: Audic response of
the 600R is 300 to 3000 cycles, + 3 db,
with 3 watts output to a 4 chm external
speaker. Headphone jack is provided
with the speaker accessory unit.

An optional IC Audio Filter accessory is
available for installation in the 800R. It
provides a choice of either notching or
peaking a selected audio frequency, and

greatly enhances both phone and CW
reception.

I.LF. NOISE BLANKER: (optional) Installs
inside B00R. Extremely effective in sup-
pressing impulse noises such as auto
Ignition interference.

EXCLUSIVE SINGLE CONVERSION
DESIGN: with fewer spurious responses
than multi-conversion designs.

HYBRID DESIGN: 7 tubes, 8 transistors,

BAND 12 diodes. Transls-
tors used where
they provide defi-
nite advantage.
Tubes used where
they still provide
superior perform-
ance,

FULLY COMPAT-

IBLE WITH 600T;

providing for transceiver operation as

well as separate frequency control, Also

CW sidetone and genuine CW break-in
operation,

BUILT-IN AC POWER SUPPLY: for 117
volts, 50-60 cycles.

DIMENSIONS: 15" wide x 6% high x
12" deep. Weight: 23 |bs.

600R with standard 2.7 ke crystal
lattice filter, less speaker........... .$395*

600R Custom with $8-16B super
selective filter, |.F.Noise Blanker, and IC
Audio Filter factory installed. Less
SPBBKOFE it costhe iy b iy ... $560*

600T TRANSMITTER
SPECIFICATIONS:

FREQUENCY RANGE: Full coverage of
10, 15, 20, 40 and 80 meters. Extended
frequency coverage for MARS operation
with plug-in crystal oscillater accessory,
Model 510X,

WRITE FOR THE COMPLETE 1971 SWAN CATALOG.

TUNING: Internal VFO system is identical
to that used in the 600R.

POWER RATING: 600 watts P.E.P. with a
pair of BKD6 power tubes. 500 watts CW,
150 watts AM, 100 waltls continuous
RTTY/SSTV.

Pi-Network output

J for 50 or 75 ohm

TEERT coax.

Suppression: Car-

NS
rier 60 db down,

unwanted side-

TR band 50 db, third
S o A order distortion
o == approx. 30 db.

Audio response:

+ 3 db from 300 to 3000 cycles.
CW Keying: Grid block, full break-in sys-

tem. Includes sidetone 1o recelver.
INTERNAL POWER SUPPLY for 117

volts, 50-80 cycles.

DIMENSIONS: 15" wide x 6% high X
12" deep. Weight: 32 |bs $495*

[ACCESSORIES: |

STANDARD SPEAKER

Has tone switch and

headphone jack ;
DELUXE SPEAKER (illustrated)

Includes Swan phone patch, tone switch

and headphone jack ... $59*
I.F. NOISE BLANKER

Installs internally in 600R
IC AUDIO FILTER

Installs internally in 600R..............
OPTIONAL CRYSTAL LATTICE
I.F. FILTERS

600 cycle bandwidth CW Filter $20*

6 kc bandwidth AM Filter .. §22%

SS-16B Super Selective 16 pole.... $75%
PLUG-IN VOX FOR 600T,

Model VX-2 T
SWAN DESK MIKE Model 444

. §79%

$44*

329+
§25%

*Factory price.




John J. Shuliz W2EEY
1829 Cornelia Street
Brooklyn NY 11227

Transmitter Tuning

of Mobile Antennas

A method is presented for uliizing the high Q loading
inductor of a low frequency mobile whip as part of the
transmitter output circuit to permit wideband operation of a
short mobile antenna. The simple modifications necessary to
typical transmitter output circuits are illustrated by several

circutt diagrams.

The usual. approach to low-frequency
mobile antenna construction is illustrated
in Fig. 1A. A short whip antenna is used
which is either base or center loaded so
that the antenna has an effective electrical
length of %A and can be directly connected
to a non-resonant coaxial transmission line.
In order to reduce ohmic losses in the
loading inductor, its ““Q™ is made as high as
possible. The high “Q” results in greater
radiation efficiency due to the reduced I’R
loss but it also results in a very restricted
bandwidth for the antenna— 10 to 20 kHz
being typical for many 80 meter mobile
whips. Whenever one wishes to change the
transmitter frequency to any great degree,
it is necessary to readjust either the loading
inductor on the antenna or the length of
the whip antenna itself.

It should be recognized that even with
high-Q loading inductors, the radiation effi-
ciency of an 8 ft whip on a low-frequency
band is a matter of a few percent. No
manner of loading inductor is going to make
an 8 ft whip radiate like a 60 ft whip unless
the losses in the loading inductor can be
reduced to zero, a condition only possible if
the resistance of the loading inductor can be
reduced to absolute zero. The restricted

a4

(a) (8}

TRANSMITTER

TO
TRANSMITTER

Fig. 1. Usual base or center loaded whip antenna
which utilizes a non-resonant transmission line
(A). Concept of using the high Q loading coil
directly as part of the transmitter tank circuit.

bandwidth of low-frequency whip antennas
is due to the fact that it is desired to have
them self-resonant and operate into a non-
resonant transmission line. This concept has
no real basis as far as improving the radiation
efficiency of an antenna in a low-frequency
mobile installation and simply imposes a
severe bandwidth restriction upon the opera-
tion of the mobile installation.
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Fig. 2, Simple tank circuit switching connections
changes necessary to bypass pi-network coil on
80 meters only. Circuit shown is for SB-34 but
typical of a wide variety of transceivers.

Non-Resonant Loaded Whips

If one considers the loading inductor
used either at the base or center of a whip
as necessary to increase the effective
electrical length of the antenna to the
point where the antenna system can
resonate at a given frequency, there is no
theoretical reason why this resonant circuit
cannot simultaneously act as both the
resonant output circuit for a transmitter
and as the radiating medium or antenna for
the transmitter. This concept is illustrated
in Fig. 1B. The line section between the
whip and transmitter also becomes part of
the radiating antenna.

This idea is not really new and, indeed,
in basic concept goes back to the earliest
days of radio. Some readers will immedi-
ately relive some of the nightmares of
harmonic radiation and interference that
were present using AM transmitters with
class C output stages when they look at
Fig. 1B. However, several factors have
changed which make the scheme much
more practical now, mainly the use of
linear output stages and the high Q of
most loading inductors. The scheme is
certainly not recommended for fixed
station usage in a location where TVI is a
problem already, since the output is not
filtered and harmonic reduction is mainly a
function of that provided by the single
tuned circuit which is involved. However,
for mobile use, the scheme does have
particular appeal; although the possibility

7T
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ignored. Mobile operation is often con-
ducted remote from housing areas and the
approximate 30 — 40 dB second har-
monic attenuation provided by most good
loading coils tuned as shown suffices with
low power (transmitters to avoid any
interference problem. This is especially true

for mobile operation on 80 meters.
Practical Considerations

When the scheme of Fig. 1B 1s used,
only the variable capacitor in the transmit-
ter need be adjusted for wide frequency
excursions once the loading inductor and
capacitor wvalues have been balanced to
provide proper transmitter loading. This
adjustment is described in more detail later,
but in most cases, the adjustment range
required is within the existing range of the
component values of the variable plate
tuning capacitor within the transmitter and
of the whip loading inductor. No compo-
nent modifications need be made in most
cases.

One area that does require some minor
modification, however, is the line between
the whip antenna base and the transmitter.
Since the line becomes part of the antenna
circuit, it will radiate and, also, it will carry
the greatest portion of the antenna current.
The radiation that takes place from this
line where it runs in the automobile is, of
course, shielded by the automobile body
and lost. However, as was mentioned
before, the radiation efficiency of a loaded

Nt B0 QUTPUT I
\ CONNECTOR
LI mH

Fig. 3, Pi-network circuits employing continuous
shorting type switches may be slightly more
difficult to modify. The output circuit of the

Heath HA-14 linear is shown. Although the
switching arrangement shown may appear cor-

rect, it actually has several faults. See Fig. 4.

45



low-frequency whip is only several percent
anyway and the additional radiation lost is
not significant in most practical situations.
It certainly is a small price to pay for the
ability to tune a mobile rig freely across
major portions of a band. Nonetheless, the
line should be kept as short as possible.

Because of the heavy current that flows
in the line, it should be made from heavy
wire—and not just the inner conductor of a
small coaxial cable. Heavy battery cable of
the type with a thick covering, in order to
provide the necessary voltage insulation, or
the inner conductor and dielectric of a
really heavy coaxial cable (shield removed)
such as RG 14/U or a larger cable should
be used.

Output Circuit Modifications

If a multiband transceiver is used for
mobile operation, it may be found advan-
tageous to use the method described for
mobile antenna coupling on 80 meters, or
both 80 and 40 meters, and a conventional
loaded mobile antenna feed by a coaxial
transmission line on the higher frequency
bands. This situation occurs since the
radiating portion of the feedline which is
enclosed within the automobile increases in
terms of wavelength with higher frequency
and the losses encountered with the
antenna coupling method of Fig. 1B exceed
those of the method illustrated in Fig. 1A.

Therefore, it is very handy to provide
some modification to the output circuit of
a transceiver or transmitter such that it can
be used with the antenna coupling arrange-
ment of Fig. 1B on one or two low-
frequency bands and with a conventional,
unmodified coupling scheme on the higher
frequency bands. Figs. 2—4 show details of
various modification methods to typical pi-
network output circuits. The only other
switching involved is then that concerning
the transmission line which can be done
manually or with relays.

Adjustment

Initial adjustment should be done at a
low power level by reducing the drive to
the output stage of a transceiver. The
output loading capacitor (which is in
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Fig. 4. Although an extra component must be
used, this modification to the HA-14 output
circuit provides a far better switching arrange-
ment than that shown in Fig. 3.

parallel with the plate tuning capacitor
once the transceiver is modified) is initially
set at minimum although it can be used
later if more capacitance is required. The
drive is increased and the transceiver
checked for the usual meter indications of
resonance and proper loading. If resonance
is indicated but the loading is not correct,
one can try increasing the value of the
plate tuning capacitor by changing its
setting and reducing the value of the
antenna loading inductor (or vice versa)
until adequate loading is achieved.

One must use a wavemeter or some
other device to check the radiated fre-
quency since it is possible to have the
system falsely tuned in some cases. When
the system is tuned correctly, one should
also be responsible enough to check the
harmonic radiation and interference levels
as compared to the usual setup. Although
with the use of linear amplifiers, etc., the
harmonic level should be well below any
illegal level, it certainly would be com-
pletely irresponsible to operate without
being certain of this. A check with a
receiver tuned to the various harmonic
frequencies will quickly indicate if the
harmonics are at least 30—40 dB down
from the fundamental frequency.

W IEEY:
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Want to know more
about Repeaters?

Want to build «a repeater?
Want lo improve vour
exisling repealer?

Whether you're a newcomer or an oldtimer,
you'll find ““The Radio Amateur's FM Hand-
book™ to be the most valuable repeater aid you
can get.

FOR THE OLDTIMER

the Handbook tells . . .

® how to defeat desensitization

® how to calculate attenuation according to freguency
spacing, antenna separation

® how to build sophisticated contraol systems, using
ICs, timers, relays, steppers, or Touchtone

®how to build automatic logging and identification
devices

@ how to build automatic phane patches

FOR THE NEWCOMER

the Handbook tells . . ,
e how to prepare for a repeater
®how to get a repeater site
®how to build a repeater
®how to keep a repeater on the air
®how 1o determine a prospective repeater’'s range
®how to get your repeater license

The Handbook contains 208 pages of useful,
hard-to-come-by information, and it's written
in an interesting, personal vein by Ken W.
Sessions, Jr. (K6MVH) former editor of FM
Journal, now managing editor of 73.

Order from:

73, Inc.

Peterborough NH 03458

A Golossal DX Contest!

GRAND PRIZE: Name your favorite
country and El will fly you there
via Pan American World
Airways, World's Most
Experienced Airline.

Plus many other valuable prizes, including
an RCA $2,000 color TV, a Heathkit/ Thomas
Theater Organ kit, Heathkit modular color
TV kits and Conar portable color TV kits.

ELECTRONICS

ILLUSTRATED

50¢ at newsstands everywhere
Now 50% off on a trial subscription! For 12 issues
send only $3 to: Electronics llustrated Subscrip-
tion Dept., Fawcett Place, Greenwich, Conn. 06830.
Include name and address and state whether new
or renewal.

CAMP ALBERT BUTLER RADIO SESSION
12th YEAR — 600 GRADUATES

Courses Taught: General Theory and Code
Advanced Theory and Code
Amateur Extra Theory and Code
Golf privileges at New River Country Club; also fishing

TRULY A VACATION WITH A PURPOSE!!!

Pecple attended from the following states and areas:

Norih Carolina, South Carolina, Missouri, Tennes-
see, Utah, Florida, Oklahoma, West Virginia, Ala-
bama, New Hampshire, Iowa, District of Columbia,
Vermont, Arizona, Indiana, Qhio, New Jersey,
New York, Massachusetts, Maryland, Virginia, Illin-
ois, Michigan, Georgia, Kansas, Mississippi, Nebras-
ka, Maine, Kentucky, California, New Mexico,
Arkansas, Texas, Wisconsin, Louisiana, Oregon,
Connecticut, Minnesota, Pennsylvania.

OUT OF STATE:
Puerto Rico; Saskatchewan, Canada; Ontario, Can-
ada; Quebec, Canada; Granada, Spain: London,
and; Geneva, Switzerland: Netherland, An-
tilles; St. Croix, Virgin Islands

fE_L. Peters, K4DNJ, General Secretary _'
| Gilvin Roth Y.M.C_A_, Elkin, North Carolina

I Please send me the Booklet and Apé:lir:gﬁon Blank

' for the Camp Albert Butler Radio Session.
I Name Call
! Address

|
LCity/State/Zip_—




a counter

My neighbors say I have a “way” with
electrical things. They always bring

me their TV sets whenever a tube goes bad
or a fuse blows or a wire breaks. And when
I fix the problem — very seldom serious —
they think I’'m a genius. Now, I don’t
mind, you understand — this kind of thing
would be good for the ego of any 17-year-
old. But there was a time recently when I
thought my reputation was really going to
get me in a jam: My own father brought
me an electronics job to do.

Now, I don’t know how it is with your
dad, but mine, unfortunately, is pretty
hard to fool. He doesn’t sit atound the
house every. night building repeaters and
things any more, but he does write an
occasional book about some field of elec-
tronic endeavor; and he is the editor of a
fairly famous ham magazine. When he told
me about the project he had for me, I was
pretty up-tight — even though [ exhibited
only .the bravest show of confidence to
him.
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He handed me a large box of miscellan-
eous electronie parts and said, “This is a
Heathkit frequency counter in kit form.
Read all the instructions and put it to-
gether for me.”” He asked me to take notes
on any problems I might have and jot
down anything that I thought ambiguous
in the step-by-step instructions; then he
just left me standing there with my mouth
open.

@ ,,,,,,
! !

e [ A e 1

POWER SHITCH
TUANS THE COUNTER
ON AND CFF.

RANGE SWITCH INPUT CONNECTOR
SELECTS THE He OR
KMz RANGE

Fig. 1. Panel layout of Heath counter.
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Fig. 2. Block diagram of Heath's IB-101 fre-

Well, I closed the doors to my room and
gathered all my tools around me at my
desk. It was Friday afternoon ... a little
past five. I opened the “tips and hints”
book that comes with every Heathkit and
thumbed through it. Most of the advice
given here was pretty old hat to me so I
decided to start right in on the counter.

I figured to work for an hour or so on
the kit before cutting out to % movie with
my brother. Boy, did I ever figure wrong!
Kit-building is rather like eating potato
chips; it’s as impossible to work for a few
minutes on a kit as it is to be content with
munching just one lone salty cruncher. If
my mother hadn’t used her very effective
form of coercion, I wouldn’ have even
broke for supper..

After dinner I was back at it again. I was
soldering components to a double-sided
epoxy-glass PC board, and I was almost
ready to mount the IC sockets. So far, the
job looked very professional, in my none-
too-humble opinion. And I doubt if my
father could have done as well (he’s very
old, you understand — in his late thirties —
and his hands shake with the typical
senility of his generation).

I finished the job about two in the
afternoon, next day. I stopped for a short
nap early in the morning after brealfast
and again for an hour or so at lunch time.
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Order From: 73 MAGAZINE, INC.
Peterborough NH 03458

Name

Address

Zip Call
CJFMB1 O IFM
OFMJ2 0 Repeater Handbook

FROM 735 FM LIBRARY

FM BULLETIN (VOL. 1)

Contains those rare copies sy«
of the Bulletin that no- FM BULLETIN
body seems able to find
any more, From the first
issue of FM Bulletin to Feb
1968! Printed in chrono-
logical sequence as edited
by Mike Van Den Branden
(WABUTB). 8% x 11 in.

FMB1

THE BEST OF FM (VOL.
HOT OFF THE PRESS

Contains articles from the [BR{T#8-
modernized FM Journal. BEST
Includes those “great,”” [
never-before-reprinted arti-
cles, complete with photos.
An impressive and valuable
collection of FM data.
Edited by Ken Sessions
(K6MVH). 6 x 9 in. Covers .
period from Mar 1968 to Moy
June 1969. 73’s hottest sel- -
ing book at Dayton Ham- * !
vention. ENJ2 0 et o

AN INTRUDUCTI(]N TO AMATEUR FM

by Ken W. Sessions, Jr. 96
pages of mformatlon in-
cluding current standards
of deviation, tone fre-
quencies, and operating
channels. Includes an up-
dated FM repeater direc-
tory, a catalog section of
ALL FM MANUFAC-
TURERS and dealers. Plus:
A complete bibliography listing all articles
published since 1968 in FM Anthologies (Vols. |
and 11}, 73, HR, QST, and CQ.
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The only thing remaining to be done at
noon was the connection of the primary
power cord, final checkout, and a calibra-
tion procedure that looked pretty simple.
The kit had taken about 18 hours to
complete, I estimated, without hurrying or
cutting any corners. My father tells me that
a kit of this complexity would have taken
many months to build a few years back,
and it would have ended up the size of a
Mack truck. You can pack a lot of elec-
tronic circuitry in a single integrated cir-
cuit!

The unit I put together is called the
IB-101; it is a very compact and light-
weight digital counter capable of reading
frequencies from near de to 15 MHz. And,
according to the manual, the basic func-
tions and uses of the instrument are like
those found on the very highest priced
frequency counters (needless to say, the
Heath IB-101 is not high-priced).

In general, the counter has the overall
appearance of simplicity, despite the com-
plex circuitry and number of features.
(See Fig. 1.) Five cold-cathode display

tubes, an “overrange” lamp, and two
range indicator lamps make up the entire
readout lineup. The accuracy of the read-
out is assured by a crystal-controlled
digital clock. A high-impedance input cir-
cuit presents minimum loading to the-
circuit you want to test, and automatic
level triggering lets you make measure-
ments without having to fiddle with con-
trols and such. It’s all pretty nice. The
block diagram of Fig. 2 shows the opera-
tional arrangement.

A feature I particularly like about the
IB-101 is the simplicity with which it can
be calibrated. If you don’t happen to have
an accurately calibrated frequency counter
around to check the Heathkit against (and
chances are you won’t or yvou wouldn’t
have bothered to buy the Heath in the first
place), all you really need is any old AM
broadcast radio receiver. All you have to
do is tune in a station on the BC set and
hold it near the oscillator crystal in the
counter. Then you just listen for a beat
note on the radio and adjust the calibrate
control (frequency adjusting trimmer) on
the IB-101 for a zero beat.

SCHEMATIC OF THE

HEATHKIT e

FREQUENCY COUNTER
MODEL |B-101

Fig. 3. IB-101 schematic diagram.
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Even though there are only five digits
readable on the counter, you are not
restricted to reading out frequencies of
that order. To count a frequency of
14.210450 MHz, for example, push the
range switch on the counter to the kHz
position and take a reading. The display
will read 14210. Just keep this figure in
mind and press the switch to the Hz
position to read 10450. The overrange light
will come on now to show that the
frequency you’re reading is actually higher
than the Hz indication in the readout.
Putting the two readings together gives the
actual operating frequency: 14.210450.

The schematic diagram of Fig. 3 shows
what the IB-101 is made of. The input
amplifier and Schmitt trigger circuits ac-
cept and shape the input signal into a
square wave. Decade counters change these
sequential input pulses into a binary coded
8-4-2-1 output and recycle on every tenth
input pulse. The four bits of binary coded
information are then connected to the
buffer/storage units which accept and store
the count data on command of the transfer
signal. The decoder drivers translate the
binary coded information from the buffer/
storage units into decimal form and drive
the proper display tube cathodes. Timing
signals for gating, transfer, and reset are
generated in the clock and divider chain.
It’s all quite neat, you’ll have to admit.

My advice to builders of this useful little
instrument would only be to follow these
simple suggestions: Before starting to as-
semble the kit, be sure you know all there
is to know about soldering and wiring. If
you don’t, you’d better break down and
read the “kit-builders’s guide™ that accom-
panies the kit.

Because of the very small circuit-board
space between some of the printed conduc-
tor material, you have to be extremely
careful to prevent solder bridges. Play i}
cool and don’ try to use a big gun or
eighth-inch-diameter solder! Use the mipi-
mum amount of solder required to get the
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job done and use heat sparingly. You’ll
really need a tiny tip on your iron to do
the job right; and Heath recommends using
an iron of not more than 25W.

If, by some flaky fluke of fate, you
don’t happen to have a low-wattage, tiny-
tip iron, you can adapt a normal-size iron
to the task: Be sure your iron is cool, then
wrap a hunk of 14-gage bare wire around
the tip as shown in Fig. 4. You can file the
end of the wire to a sharp chisel edge,
giving you the equivalent of a low-power
iron. The only hassle with this approach is
that the wire does tend to loosen after
awhile; and it always seems to come loose
at the wrong time. Irons are relatively
cheap, though. So if you aren’t also, your
best bet is to get an iron tailored for the

LARGE CuT TO
BARE
P CHISEL
SHQPE
=
i !Z@ F
SOLDERING 1/2

IRON TIP-

Fig. 4. Poor man’s low-wattage iron: Wrap a piece
of 12- or 14-gage solid copper wire around the tip
of your regular iron, letting the wire end pro-
trude a half inch or so. File the end of the wire to
shape.

job. Who knows — you might want to build
another kit one day, then at least you’d be
prepared in advance.

The counter is accurate — or at least it
seems to be. Like all counters, the inherent
error is plus or minus one digit in the least
significant column (regardless of range) —
and you could hardly kick about that.

Mr. Green is using the counter I built to
check against the dial on his National
NCX-1000. And he tells me that the
National dial and the Heath counter agree
consistently. All of which says a great deal
for the National transceiver, too.

. . .Sessions®
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POWER SUPPLY —

f you want to take your Twoer or Sixer

mobiling or on Field Day next year,
you’ll need a 12V power supply for it. As
Heath no longer lists the vibrator supply in
the catalog, homebrewing becomes nec-
essary.

This article describes the operation and
construction of such a transistorized power
supply. It is easy to build, compact, effi-
cient, hash-free, and best-of-all,
expensive. Parts cost, even without a well
stocked junkbox, is only around $10.

The circuit (see diagram and illustra-
tion) is a novel one which was inspired by
an article in Electronics magazine.1 It
prevents any switching transients from
occurring, thereby removing this cause of
transistor failure. The reason for this is the
fact that the feedback transformer (T1)
secondary is equally loaded through all
parts of the switching cycle. Reverse volt-
age on the base—emitter junction of the
“off” transistor is limited to the diode (D1
or D2) voltage drop across it. This allows
use of inexpensive 2N3055s, which have
emitter-to-base breakdown voltage ratings
of 7V. These transistors, which are avail-
able very reasonably have collector current
ratings of 15A maximum, so no large
heatsinks are required,

The main power transformer (T2) is a
dual-winding 6.3V filament transformer.
The secondary windings are used as the
primary and vice versa.

After much experimentation, it was
found that a small 115-to-24V 250 mA

in-
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Transistors are mounted on the L-bracket at

right, along with diodes D1 and D2. Diodes D3
through D6 and resistor R2 are mounted on a
tie-point strip at top center. Power cable enters at
lower left, and C1 is not visible, being covered by
lower left chassis lip. R1 is connected between a
single tie-point strip and the base terminal of the
upper transistor socket,

unit made a good feedback transformer
(T1). When connected as shown, it furn-
ishes more than enough base current to
insure driving the 2N3055s into saturation,
providing low switching losses and good
efficiency. Measurements indicated 315
mA of base drive per transistor. According
to specifications, this is sufficient for
switching 9.45A amperes collector current,
assuming a minimum beta of 30.

Resistor R1 provides a small base—
emitter forward bias. As the secondary dc
resistance of T1 is only 8£2 and small by
comparison to R1, it is not necessary to
bias each transistor with a separate resistor.

73 MAGAZINE
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Imbalance is immeasurable.

Capacitor C1 helps filter out any trans-
ient spikes appearing on the 12V line. The
secondary circuit is a conventional bridge
rectifier and filter setup which furnishes
about 210V under transmit conditions.
Because the original Heath vibrator pack
furnished 250V under the same conditions,
a 3308} 5W resistor was used in the Twoer
(R14) to reduce it to 225V, To bypass this
resistor, move the wire connected to pin 5
of the Twoer octal plug from the junction
of D3, C32, and R14 to the junction of
R14, C33A and R15. This will result in less
power loss and proper operation from the
lower power supply output.

This same circuit can be used with
regular 12V vibrator transformers, making
cannibalization of an old car radio worth-
while to obtain a suitable power trans-
former.

Owners of earlier FM gear using vibrator
supplies can transistorize them inexpen-
sively, gaining efficiency and reliability in
the process. Just remember to provide

BLACK T2
RED
al
3 [ RI 0
Ko @ &os ¥os
PIN T
Oeims
Yoz & Yo+ Ko
—®
TO +i2v RED g, Ho fhe
BLACK 5
e
OLIT)
,L R3

10 -2V

PINE FIN2 PIN 3

Fig. 1. Schematic diagram of power supply. The
pin numbers refer to those in Twoer, and may be
ignored if supply is used for FM receiver.

adequate transistor heatsinking, if you plan
on making a 100 or 200W supply, for
example. The circuit will also provide an
ideal receiver supply for 450 MHz FM’ers
who want to “duplex” their surplus mo-
biles.

About the only difficulty which might
be encountered in the construction of this
supply is its failure to oscillate. Should this
happen, merely reverse one set of leads on
the feedback transformer.

Don’t worry about overheating either
transformer. I have run this supply at full
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IF YOU WORK 2 METERS

YOU NEED THE

@Zqu T/R BOOSTER

your antenna feed line is longer than 40 feet
some of the signals you hear are less than Q5
I Fthe other fellows hear more than you do
your present 2 meter receiver lacks gain or sensitivity

Regardiess of how big your 2 meter antenna is —
Regardless of how good your 2 meter antenna is —

The T/R BOOSTER is guaranteed to improve your “hearing
power'’ if you have more than 3 dB of feed line loss!

Ask your local Clegg Dealer or write to us today for full
details on this remarkable $47.50 gadget that establishes
your receiving capability up at the antenna where it counts.

e.t. %9 associates, inc.

LITTELL RD.. EAST HANOVER. N. J. 07936

load for 4 hours continuously, and neither
of them became even warm. Uncle Sam
must have rated T2 very conservatively,
and I’'m sure it would withstand the con-
tinuous usage of a Field Day weekend

without difficulty.
Parts List

T1 = 115V to 24V 250 mA
(Fair Radio MW #4528)
T2 = 115V to 2/6.3V 1.2A
(Fair Radio #7629809
D1,D2 = silicon diode, 1A 50 PIV
or more (Poly Paks)
Q1,Q2 = 2N3055 (Poly Paks)
D3, D4,
D5, D6, = silicon diode, 1 A and
400 PIV or more (Poly Paks)
Cl = 100 pF 25V electrolytic
2 = 20 pF 350V
R1 = 100082
2 = 470kS2
3 = 15082

1. Roy Hartkopf, “Diodes prevent power loss and
burnout in converters,” Electronics September

14,1970, p. 103. WSAURE
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Don’t Trust

E. C. Reich, III WSFQA
9 Eastport Place
Plano TX 75074

the Ground Wire

Equipment with a 3-wire (grounding)
plug is too often regarded as being
safe; but don’t be fooled. Even though the
equipment may be safe, the wires connect-
ing power to the outlet may be defective,
resulting in that safe ground wire con-
necting you directly to 120 volts, and
maybe even a one-way ticket to the grave.

Last week my wife was walking down
the carpeted hall in our two-year-old home
when I asked her to turn off the light in
the study. She reached inside the study
door to turn off the switch while still
walking in the hall. Her hand touched the
screw holding the plastic protective plate
over the switch simultaneously with her
bare foot contacting the metal strip used to
hold down the edge of the carpet. The
result, a loud OUCH!

I promptly got out the voltmeter and
played electrical detective. The meter indi-
cated 120 volts between the metal strip
and the screw in the outlet box containing
the light switch. I suspected leakage, but
when a 60-watt 120-volt lamp lighted to
full brilliance, all doubts were removed. I
connected a long wire from the cold water
pipe in the kitchen to one lead of the
meter. Then I checked every switch and
outlet in the house. Sure enough, seven
3-wire receptacles and two light switches
were connected with 120 volts on the
metal outlet box. I checked the breaker
box and found that all of these outlets
were on the same circuit.

The cover plates were removed and the
wires were disconnected one by one with
an ohmmeter check being made after each
was removed. The result was that the hot
120 volt wire in one of the outlet boxes in
the study was stripped back about a half
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inch too far and when the outlet was
installed in the box by the electrician the
bare hot wire contacted the normally bare
ground wire. Normally, this would have
only resulted in a tripped circuit breaker;
however, in this case, the ground wire
in one outlet was wrapped loosely and
the poor connection resulted in the ground
wire burning in two at that point. This
left the majority of the outlets on that
circuit with the ground lead connected
to 120 volts.

Just imagine your rig plugged into that
outlet and you outside holding a piece of
coax standing in a wet flower bed knowing
you are safe because of the grounding plug.
Then you grab the coax connector, ..!
Sure, our safety practices say we should
ground the rig and remove power under
these conditions; but, do YOU?

This incident is just one of many involv-
ing discovery of an electrical problem by
my wife. Yet, she says she is not electri-
cally inclined, When we first moved in, she
was waxing the den floor before moving in
the furniture. She reached up to adjust the
chandelier and *******QUCH! Since we
had not signed the final papers for the
house, we called the builder and he sent
the electrician over the next day. No one
was home and he couldn’t find anything
wrong. He asked our nextdoor neighbor if
she was familiar with the problem and she
suggested he take his shoes off to duplicate
the conditions my wife was working under.
(It is surprising how much ham gear can be
bought with shoe money.) Needless to say,
after a shocking experience, he found a
short in the fixture and no ground con-
nection.
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You may ask, how do these things get
past the building or electrical inspectors?
In Plano, like many other rapidly expand-
ing eommunities, the inspectors just do not
have time to check every detail and outlet.
Certainly, you could sue if a member of
your family were injured; but no one likes
to be dead right! Many progressive cities,
like Plano, have adopted modern standards
requiring the 3-wire grounding receptacles
in all new construction, while others only

require the grounding receptacles to be
installed in outdoor locations or laundry
rooms,

In summary, it would be time well spent
for you to check all outlets in your home
to insure a proper ground. To do this, use a
120 volt, 60 watt lamp with one lead
connected to a waterpipe ground. Using
the other lead, check each outlet box and
each terminal of the receptacle. Note the
location of the hot terminal of each outlet.
Then, check from the hot wire of each
outlet to the outlet box to determine if the
box is grounded properly. The lamp should
licht on only one terminal of each recep-
tacle when one lead is connected to the
waterpipe. If it lights when connected to
an outlet box or grounding terminal of the
outlet a serious problem exists. The lamp
must light with one lead connected to the
hot lead and the other lead connected to
the outlet box or ground (120 volt return).
If it does not, you do not have a proper
ground connection to the box. Keep in
mind that, if you live in an older home,

you may not even have a ground lead in
the wiring, other than the 120 volt return
wire. To determine if you do have a ground
wire, remove the outlet cover plate and
count the number of leads in each cable
entering the box. If each entry to the box
has only two wires and metallic sheathed
cable is not used, chances are you do not,
have a ground. (Metallic sheathed cable is
seldom used in residential wiring.) If the
outlet is of the 3-wire type and you do not
have a ground in the wiring you are flirting
with danger if you depend on the ground
for protection. W5FQAm
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oscillator/monitor

@ makes an audible tone to monitor
the RF of any CW transmitter from
10Mw to | Kw & 100Ke to 1000Mc,
using only an 8" pickup antenna.

@ can be self-triggerad for code
practice or the testing of solid

state components and circuits.

® aids in tuning up & testing RF
oscillator and power circuits.

® 4 transistor, 2 diode circuit,
spaaker, tone adjust, AA pencell,
test tips, 8" ant., & magnetic base.
@ cabinet is 16 gauge black & clear
anodised aluminum, 3.4 x 2.3 x 1.2" send a check or m.o.
US made & guarantsed for | year. sold by mail only

James Research company,dep't: AR-M
20 willits road, glen cove n.y. 11542

HHI_DEVICES

. HAL1D-1 REPEATER
@2  IDENTIFIER

3707

Kit Form

TTL logic. Power line frequency counter for 3 minute
or less timing and control. Easily reprogrammable
diode ROM uses only 27 diodes {depending on call) to
send DE ‘‘any call”, Low impedance audio with
volume and tone control. All circuitry including PS on
small G10 glass PC board. Write for full details. HAL
DEVICES, BOX 365, URBANA, ILLINOIS 6180!

LEARN RADIO CODE

THE EASY WAY!

« MNo Books To Read

e No Visval Gimmicks
Yo Distract You

¢ Just Listen And Learn

Based on modern psychological
techniques—This course will take

#995 you beyond 13 w.p.m. In

9, LESS THAN HALF THE TIME!
Album contalns three 12 Available on magnetic
LF'lmz'/. I:r. Illstrrunﬁon tape, $9.95 - Cassette, $10.95

EPSILON [$] RECORDS

206 East Front Street, Florencs, Colorade

FRECK RADIO SUPPLY

38 Biltmore Ave., Asheville, N.C. 28801
(704) 254-9551

Serving the amateurs for 43 years
(Established 1928)

Send for our free list of used eguipment
over 300 pieces to choose from
Alsa new in stock - Callins - Drake -
Kenwood - Galaxy - Tempo - Signal 1 - Swan
“WE TRADE HIGH"
TRY US
Bank Americard - Master Charge

Tenny Freck W4WL — Sandy Jackson Mgr.
Harvey Nations W4VOV

1495 st
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In several previous articles, a compact,
economical way to package many small
test equipment circuits was described. This
month we will consider capacity decade
circuits, which can be packaged in a
less-than-a-dollar 4 x 6 x 4% in. file card
box. This box has a swinging top, and is
e 7 EQUAL SPACES AT

Huntsville
Alabama

usually painted green or gray.

This, together with 1/2x 1/2x 1/16
in. aluminum angle, four rubber mounts, a
6 1/8 x 3 15/16 in. aluminum panel and
mounting hardware complete the pack-
aging parts list which is detailed later in the
article.

Material:

[‘ 5/8in.= 4-3/8 in.

1-9/IE —sta——2-7/8 ————

Aluminum — .030 in, thick x 6 1/8x 3
15/16 '
Holes — A () #25 drill

3-15/16

3-1/16

e  —————————
= bc]
K

B () 3/8 in. drill or punch

C % in. drill or punch
A 2
1
| HOLE CHART

SYM SIZE QTy

A |NO. 25 DRILL (]

3/8 in. 2

172 in. e

15/16

B B
C) = + + - 3]
)
vz | ]A o
T ke —— 2-11216 4—‘ 3/4 l-—
3/16 —» |r_ 5-3/4
&-1/8

Fig. 1. Panel layout .01—1.0 UF decade capacity box.
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VHF FM MONITOR RECEIVER

Only
$89.95

. Postpaid

in the U.S.A.

Model FMR-150A
100% American made.

MODEL FMR-150-A

HOULB N Excellent for receiving:

® 2 meter repeaters.

® Weather satellites at 137 MHz.
® Fire, police and marine.

® C. G. weather stations.

VANGUARD ELECTRONIC LABS

NEW IMPROVED CIRCUIT. ® Two dual-gate MOSFET RF stages eliminate the need for a
pre-amp. ® Extra high quality 8 pole, quartz, 10.7 MHz integrated filter available in your
choice of 15 or 30 KHz bandwidth. ® 4 push-button channels with trimmers for each crystal
give precise frequency setting. ® Dual conversion with 10.7 MHz and 455 KHz |.F.s. ® 3to .5
MV sensitivity for 20 db quieting. ® Integrated circuit 1st |.F., 2nd mixer and oscilillator, 2nd
I.F., squelch, AGC, discriminator and audio stages. ® Built-in speaker and external speaker
jack. ® Heavy gauge anodized aluminum case 6" x 7" x 1-3/8" with mohile mount and tilt
stand. ® Operates on 12V. DC negative ground at only 60 ma. standby current. @ Factory
tuned to cover any 6 MHz segment of your choice from 135 to 175 MHz. ® Crystal for 1
channel included in price with additional crystals available at $5.95 ea.

HOW TO ORDER: The VANGUARD FMR-150A is available only direct from our factory.
Include remittance in full plus sales tax if you reside in N.Y. Be sure to state the 6 MHz
segment you will want to cover, the exact push-button freguencies to be included, and the I.F.

filter bandwidth.

VANGUARD LABS

Dept. H, 196-23 Jamaica Ave.,
Hollis, N.Y. 11423

Mounting the feet and cards

Mount the four rubber feet on the
bottom of the box. Position them % in. in
from each of the four sides. This wilt allow
a space 3 x 5 in. within which a schematic
can be mounted. A 3 x 5 in. file card will
be fine. Draw your schematic on this card
and cover with pressure-sensitive trans-
parent film such as acetate or Mylar.
Fasten to the bottom of the box with 3M
(Scotchbrand) #400 double-coated tape
having adhesive on both sides or Goodyear
Pliobond glue can be used to glue the card
to the box bottom.

Brackets

Mount the two brackets by drilling two
holes on each end of the box, 2% in. from
the box bottom and 2 in. apart. This will
allow 1 in. between one hole and the box
front. Use a #25 drill. Draw a horizontal
line on each bracket, about % in. from the
bend in the bracket. Place each bracket
inside and against the side of the box. Spot
the line through the holes. Mark little
circles on the bracket. Drill these four
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holes using a #35 drill. Slowly tap them
with a 6-32 tap (use a light oil on the tap).
Attach brackets to the box using (4) 6-32 x
% in. machine screws.

The panel (along with other holes for
parts) will have two mounting holes on
each panel end. See Fig. 1 for panel holes.
Place the panel in position and mark circles
through the panel holes and on the brack-
ets. Drill with a #25 drill and tap with a
6-32 tap. Finally, attach the panel with
6-32 x % in. Phillips-head screws.

Preparing the panel

The blank panel should be prepared for
layout by attaching to it a 4 x 6 blank
card. Use library paste or flour and water.
The layout can then be made on the card,

IE7L
Ji::n sz

|
T ez oo
A A

Ry
gty

i
A
L S

Fig. 2. Basic capacitor decade circuit where C is
any value such as 0.001 uF, 0.01 UF, etc. and the
remaining capacitors are multiples of C.
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Fig. 3. Basic capacitor decade circuit where all
values of capacity are the same, and one to nine
switches are thrown to make up the desired
value.

o)

the panel drilled or punched out and
finally, the card removed by soaking for a
minute in hot water. The panel should then
be cleaned thoroughly on both sides by
using steel wool. A coat of zinc chromate
should then be sprayed on both sides.
Better, spray two light coats and steel wool
between coats. Clean with alcohol to re-
move any steel particles or dirt. Finish with
two light coats of your favorite color
lacquer. A semigloss gray such as an RCA
#222627 Light Umber Gray lacquer is my
preference. If the panel is laid out sym-
metrically, you can pick the best side for
the panel top.

All titles are in embossed tape. I use %
in. tape, but % or 3/8 in. tape is adequate.

Basic capacity decade circuits,

Figure 2 shows a basic individual-value
capacity decade where each capacitor
equals C, C x 2, C x 3, etc., C being the
smallest value of capacitance in the decade.
This configuration requires nine values per
decade and, unless patience and a large
quantity of each value capacitor is avail-
able, it is not recommended.

Figure 3 shows a capacity decade circuit
composed of 10 individual capacitors, all
having the same value. This requires only
one basic capacity value against which all
others are matched. However, it requires
nine capacitors and nine switches per dec-
ade. Also, as many as nine switches have to
be thrown (for C x 9) —a time disad-
vantage.

However, if you can obtain a quantity
of precision capacitors of the same value,
and the toggle switch inventory is high, this
may be your circuit.

Personally, I am partial to the H config-
uration shown in Fig. 4. This uses only
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four capacitors mounted on a subpanel or
swung between switches and a terminal
strip. These values are C, C x 2, C x 3 and
C x 4. If C and C x 2 are connected
simultaneously (in parallel), they will equal
C x 3. All connected, they equal C x 10.

Figures 5 and 6 show two dual-decade
capacity boxes using eight electrostatic
capacitors in one and seven electrolytic
capacitors in the other. Note that in the
first we have capacity valuesof C,Cx 2, C
x 3 and C x 4. Any value from Cto Cx 10
can be obtained by paralleling the correct
capacitors. The second circuit shows a
modified capacity decade using electrolytic
capacitors. This circuit covers from 1 uF to
101 pF. These circuits also use toggle
switches and can each be accommodated in
a file box.

Note the calibration card in the lid of
the file box. Calibration can be made at the
finish of construction and at convenient
times thereafter. Inasmuch as the circuit
using electrolytic capacitors is not likely to
be too accurate, no calibration card was
included. Most electrolytic capacitors are
marked with the value and the tolerance of
minus 0% and plus 40%.

If you elect to build these two dual-
decade file boxes, you will have a source of
from .01 to 101 uF using only a total of 15
capacitors.

You will note that no working voltage
has been specified for the capacitors. Ob-
viously, the higher the working voltage the
better. I have 400V capacitors in the
.01—1.1 uF, and 250V in the 1.0—-101 uF

et

Fig. 4. H configuration capacity decade. The
total output capacity is equal to the sum of the
switches thrown (C x 10).
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city box using only eight
electrostatic (paper) capa-
citors and covering

.01—1.1 UF.
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decade units. There is room for up to 600V
capacitors if desired.

When electrolytics are used, specify the
plus and minus binding posts on the panel.

After mounting the switches and the
10-position terminal strip on the panel, the
capacitors are mounted between one side
of the toggle switches and the terminal
strip. The other side of the toggle switches
are connected together and to one binding
post. The lugs on the terminal strip are
connected together and to the other bind-
ing post.

posts, and you may want to use a different
terminal strip with different mounting hole
dimensions.

Parts List for
File Box Cabinet.

(1) File box, 4 x 6 x 4% in. Ohio Art Co.
(2) pes. %2 x ¥2x 1/16 x 4 in., alum. angle
bracket
(4) Rubber feet with 6-32 mounting screws
and nufs
(1) Panel, alum., 6 1/8 x 3 15/16 x .030 in.
(8) Machine screws 6-32 x % in.
Miscellaneous Tools
and Material

#25 and #35 twist drills

2 pF

+E.9+

14 J[

4 o hlls 6-32 tap and holder
1€ /1 Fine steel wool

Alcohol
Zinc chromate spray
Tape embosser and tape

-3
+

nFIED

Capacitor Type Dual
Decade Parts List

DIS 1 2 49 8

o &

@O~ O

7 O~0

(8) Toggle switches
(8) Capacitors
(1) Terminal strip 10-lug

0

Fig. 6. Two-decade capcity box using only seven
electrolytic capacitors and covering 1—101 UF.
Note the first position marked “DIS™ or dis-
charge.

Figure 1 will show you my layout of the
two decade capacity box panel. Be sure to
check the diameters of the holes against
the parts that you will use. For instance,
there are two sizes of five-way binding
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(2) 5-way winding posts
(2) 6-32 x % in. Phillips
screws and nuts

Capacitor values for

.01—-1.1 uF decade box

(1) ea. .01, .02, .04, 0.1,0.2, 0.3, and 0.4

MF

Capacitor values for

1-101 yF decade box

(1)ea. 1,2,4,8,16, 20,50 uF

...WB4ITN=
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PRACTICAL
40 METER

DX ANTENNA

Here is an inexpensive and rather sim-
ple DX array for the serious low
frequency DXer. This antenna is called a
Bruce antenna. It was sometimes used for
point to point work in the late 1930s, but
has never been extensively used by ama-
teurs.

A Bruce antenna can be built utilizing
nearly any single piece of wire of sufficient
length since it will only be necessary to
make the measurements and bends in the
wire. In this system, as seen in Fig. 1, each
vertical wire is in phase, whereas the
horizontal portions are electrically out of
phase. This can be determined due to the
horizontal portions being tied end to end
and that on any simple half-wave antenna
there appears at each end the highest radio
frequency voltages. Therefore the antenna
radiates broadside to its line of radiating
elements and the radiated signal will appear
at a distant receiving point, as shown in
Fig. 2. This will show that the energy from
one of the vertical radiators will arrive
nearly as soon as the energy from the
others at the DX receiving point. If the
receiving point is too far off of the antenna
effective beamwidth, the signal will be
weak. If the receiver is placed exactly
inside the beamwidth, it will be seen that
the energy will arrive at the given DX point
simultaneously thereby giving a much
stronger reception of the transmitted sig-
nal. This can be seen in Fig. 3. This
antenna will give about 1 dB of gain for
each two vertical elements in the system.
My own 5-element Bruce gives an ho est 4
dB. With this antenna pointed on Japan it
is hardly possible to copy a VE7!! Also
with this type antenna using up to five
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Robert N. Morris W7JLU
RFD 1 Box 273-U
Mulino OR 97042

N

-

Fig. 1. Critical elements of line. Dots show cur-
rent points; arrows show phase relationships.

vertical elements, no secondary lobes have
been observed. Apparently the Bruce,
while not having as much “‘published gain™
as wider-spaced arrays, has less phase shift
and internal problems as some of the
others. The beamwidth of the five-element
antenna appears to be only about between
15 and 20 degrees and the vertical polar-
ization seems to give a slightly lower angle
of radiation than a standard groundplane
array such as utilized in AM broadcasting.
This can be due to a current point higher
above the ground. The antenna should be
placed at least 8—12 ft above ground, since
very high rf voltages at the center of the
horizontal coupling sections can be danger-
ous, If any reader has had the experience
of a high-voltage arc off the end of a
voltage antenna point, this becomes very
easily understood.

Constructing the Bruce Antenna Array

Fig. 4 shows the five-element Bruce. If
space i a problem, you can make up a
smaller array; of course it will sacrifice
gain, but remember, this is honest gain This
is gain over one vertical element and not
over some theoretical isotropic type of
antenna. The gain figures sometimes pub-
lished by sly antenna salesmen are often
misleading.

The dimensions of each section are
shown. They are calculated from the

73 MAGAZINE



X DX RECEIVER
,ﬂi LOCATION

//l'

H
/ / ; |
i A ] COMBINED SIGNALS
L

AN I I

|
A R |
e 0o 0 0 @

LINE OF BROADSIDE ELEMENTS

Fig. 2. Broad coverage area of Bruce antenna.

“stacked dipole” formula as can be found
in such manuals as the Radio Handbook
(Editors and Engineers). If several elements
are involved, the dimensions are not too
critical; but try to stay within the dimen-
sions shown so the array will be self-
resonant inside the band. When tuning the
stub, any resonant discrepancy can be
overcome by adding or subtracting slightly
from the small horizontal end-fed portion.
It would be well to note here that you can
use the inexpensive galvanized electric
fence wire sold by Sears and Roebuck for
the entire antenna and feedline. Also the
porcelain electric insulators for the feed
system can be purchased at the same time.
Be sure to use double lenghts (slightly
twisted together) for the tie wires and for
the horizontal top runs between insulators
and be assured that the antenna will not
come down in the wind. This wire will
stretch very little and is durable. It can be
soldered with no problem. Its size is #19
AWG and comes in half-mile reels for
about $6. The small egg-type insulators
should be used at the tie points as they
have enough strength and insulation to
effectuate the job. If the ends of the
antenna are to be hung over high-enough
tree limbs you can use the excellent hemp
ropes (at least % in. type) which can be
purchased quite cheaply at surplus and
farm supply stores.

The Open-Wire Feedline System.

For simplicity, let’s construct your
quarter-wave matching stub. For 40 meters
this will figure out to require two pieces of
wire 35 ft long. Make up a jumper wire for
the outer end with alligator clips soldered
to each end. Take eight of the electric
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fence insulators and four lengths of some
kind of wood spacer about 10 in. long.
This material can be pieces of 1 x 2 in.
lumber. Nail the round edge of the insula-
tors up against each end of these spacers on
the wide side. This is an easy method and
looks quite pleasing hanging up horizonally
while not being heavy. This whole system
using five vertical elements has withstood
very high winds. You will find the whole
system to be very light in weight. Use the
strongest antenna insulators you have avail-
able for the top ends and hang up the

antenna.
If you use more than three

vertical elements, be sure it is exactly
broadside to the DX location you wish to
cover. Now no matter what they say the
stub must be adjusted for maximum rf
indication on any simple field strength

meter.
Set up your meter somewhere be-

tween any two elements and place it far
enough away from the antenna so that you
can still be able to see its indications. The
feedline is constructed just about like the
stub (and I prefer the wide-spaced feeders).
Nail on the insulators and place these
feeder cross arms- high enough above
ground. Small trees will work fine, The 10
in. spacers are fine. and when the lines are
attached and pulled tight it will be unne-
cessary to worry about the lines swaying
and shorting together. My feedline is over
300 ft long and only supported every 75 ft
or so. This feedline can be run off in any
direction. Mine is 12—14 ft above ground.

Make your feedline any odd number of
quarter waves in length and you will find a
point where 5082 coax can be attached at a
current point and it will also be feeding an

DX RECEIVER LOCATION
WELL INSIDE BEST SIGNAL
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LINE OF BROADSIDE ELEMENTS
Fig. 3. Radiation from line of broadside elements.
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pE
RADIATING TOP WIRE

AND TIE WIRES DOUBLED
TOGETHER (3) PLACES

OPEN WIRE FEEDER
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CURRENT
POINT
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Fig. 4. Dimensions and layout of 5-element Bruce at W7JLU.

unbalanced system. This will only take a
little trial and error and can be done
perfectly well using a noise driven bridge (I
used an Omega T Systems type). Before
this input end is completed, however, place
the shorting wire on the stub out from the
antenna end to about 33% ft. Then tap the
open-wire feeders described or any other
type of open wire feeders you may wish to
use about one third of the way toward the
antenna end on the stub from the stub end.

Tuning it up.

After hooking your coax at the current
point, feed a couple of watts into the
beam. Tune your transmitter to the por-
tion of the band that you like best and
preferably set up zero beat with some
commercial broadcast station so you will
not bother the other amateurs. Next, go
out to the antenna on a stepladder and set
both the stub and the feeders until you get
the best signal as indicated on the field
strength meter. I should mention here that
alligator clips were also placed on the
feeders at the antenna point. When you get
the highest signal, solder (use a torch if
possible), but be careful of overshooting
the proper soldering temperature here. You
can just solder the clips to the stub right
where they are. Be sure to solder all four
clips. It will only next be necessary to
slightly readjust and possibly bridge your
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coax feedline at the transmitter output end
of the line. In this case, the transmitter is
shut off and you are using your station
receiver as an impedance and null indica-
tor.

Performance and Results

Using this antenna it is possible to work
stations such as JAs several hours earlier
than usual. Since the antenna is bi-direc-
tional the South American stations sound
like locals, yet W signals are not too loud
so it shows a very worthwhile low angle.
Opening the antenna at the third element
made it possible to contact UAO in zone
18 and KG6 — both at an early hour so the
effective beamwidth seems to sharpen up
with more than three elements. With tests
with W7CAL in Arizona the antenna show-
ed around 20 dB difference just off its
beamwidth as compared to another curtain
favoring that particular direction. Stations
coming in from off the end of the array
being picked up on another curtain on the
North Pole usually completely disappear
when the Bruce is switched on. Thus, I can
assume that the horizontal portions are
very ineffectual — even on signals arriving
from a high angle. The signal from W7MVC
located about 35 miles off its end dropped
30 dB as compared to another curtain
operating in that direction, using a Drake
R4-B S-meter. W7JLUm
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a commercial bid

for
thhe 450 market

With 2m FM repeaters being the “in™
thing these days, you might well
wonder why a manufacturer would bother
marketing an amplifier designed for the
450 MHz band. But have you ever stopped
to think that behind nearly every 2m
system there’s 4 450 MHz repeater? It’s
true. Those fellows who install their VHF
repeaters can’t do it without some form of
control, either by a wireline or by some
frequency above 220 MHz. Since wirelines
are expensive, and little gear is available for
220 MHz operation, the 450 band gets the
action.

But the 450 region is used for a great
deal more than accessing 2m and 6m
repeaters. Many groups install their own
“closed™ repeaters operating exclusively on
450. And many more have 450 repeaters
serving as remotely controlled telephones,
access repeaters for remotely operated base
stations, and repeater-to-repeater links.

So it is not surprising that some enter-
prising manufacturer has made available a
fairly high power 450 MHz class C ampli-
fier designed for unattended operation at
remote locations. -Alpha’s PA-100-UHF is
it. The amplifier is capable of delivering
100W into a 5082 antenna with a lowly
10W of drive required.

The manufacturer, Alpha Electronic
Services, Inc., 8431 Monroe Ave., Stanton,
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California 90680, is not producing these
amplifiers exclusively for the amateur
remote/repeater crowd, incidentally. The
UHF amplifiers complement the firm’s line
of tone encoding and decoding equipment,
all of which are quite popular with com-
mercial radio users occupying the spectra
adjacent to the VHF and UHF amateur
bands. It’s just that the company’s decision
to open their marketing to include the
amateur was only recently formulated.

Although designed to operate in the
450—-470 MHz range, 73 found that no
modification was required to get the ampli-
fier perking as low in frequency as 440
MHz. With approximately 12W of drive
from a sick T44, the amplifier kicked out a
signal that exceeded 125W, as measured on
a Bird Thruline wattmeter.

The PA-100-UHF has a self-contained
power supply (solid state, of course) that
incorporates no moving parts (no relays,
yet). It is designed for rack mounting, and
requires slightly more than 5 in. of panel
space. The simplicity of its design, couple
with the ‘‘unitized” construction of its
major components lends itself nicely to
plug-in interchangeability, too —a factor
that is quite attractive when the remote
location is a long way from home and in an
isolated area.
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NEW. ..

SUB-AUDIBLE
TONE ENCODER

THE ALPHA QT-5

100%
e Solid State
No Reeds Required

The ALPHA QT-5 Sub-Audible
Continuous tone encoder comes
complete with IC Frequency Net-
work, and Installation Instruction
Book.

When ordering specify tone fre-
quency desired (67.0 to 203.5 cps)
and the radio model to be used.

QT-5 ASSEMBLED $63.60
QT-5 KIT FORM $46.40

ALPHA Sub-Audible Tone Pro-
ducts are the most widely used add
on tone accessories in the world.

ALSO AVAILABLE FROM ALPHA. ..

QT-10  Encoder/decoder
RCP-760 Muliti-tone panels
PA-100 UHF 100 Watt Amplifier

Ay

ALPHA ELECTRONIC SERVICES
8431 Monroe Ave., Stanton Cal. 90680
714 - 821-4400
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The amplifier consists of a grid input
chassis, a tuned coaxial plate cavity, and
the power supply. The power supply is
itself built as an integral part of the rack
panel, The plate cavity and the grid input
chassis are mounted to each other and the
assembly is mounted to the rack panel. The
switches, fuses, pilot light, tuning controls,
meter, and input and output connectors
are all accessible from the front of the
cabinet, simplifying tuneup, checkout, and
testing operations.

Power Amplifier

The power amplifier itself is an
ac-ground cathode, grid driven, power tet-
rode. Since the plate of the tube is de-
signed for conductive cooling, the dc pow-
er supply voltages have been inverted to
take maximum advantage of this feature.
This has been accomplished by making the
plate of the tube a part of the center
conductor of the coaxial cavity resonator
that serves as the plate tank circuit. By
inverting the power supply voltages, the
plate is at chassis potential, therefore the
entire cavity and associated mounting sur-
faces (the whole panel) are utilized as a
heat-dissipating element, reducing hazard
to the operator: '

The grid input to the tube is a modified
pi-coupled circuit chosen to absorb the grid
lead inductance of the tube and to over-
come the high grid input capacitance of the
tube. The tube is operated class C, thus
assuring maximum plate efficiency during
operation and practically no idling current
in the absence of a drive signal. Typical
plate efficiency of the tube in this unique
configuration is typically 60—65%. The
high plate efficiency of the coaxial cavity
assures maximum realizable useful power
output under the power input limitations
imposed by the FCC, and at the same time
optimizing harmonic or spurious rejection.

The dc power for the tube is obtained
from conventional bridge rectified supplies.
Screen grid voltage is derived from the
cathode supply by the use of zener diode
regulators,

In all, the PA-100-UHF was found to be
very conservatively rated, more than living
up to the published specifications —a
moderately priced and very desirable piece
of gear for the modern UHF man. . . .Staffm
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Bud Michaels WB2WYO

713 High Street

Victor NY 14564
The Heath HW series of monobanders

are really great! They can be used for

mobile and fixed-portable use as well asin
your home station. And with 200W PEP
input, vou can make a healthy dent in the
QRM.

Two minor annoyances with these rigs
are the need for a separate loudspeaker and
the phono jack in place of a standard
phone jack. You need an adapter if you
want to use headphones. Happily, these
two points can be easily remedied with no
metal work or permanent alterations to the
appearance of the unit.

I mounted a 3% in. speaker on an
aluminum bracket which in turn is bolted
to the chassis using the same screws that
hold down the printed circuit board. The
speaker is located just behind the panel
meter and has no effect on the transceiver
‘or impairs the cooling in any way. The
Utah line of ‘“Microgap” speakers come
with a convenient transformer bracket
which makes mounting that much simpler.
Connect one wire from the speaker to the
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Bracket mounts to chassis with screws holding
down printed circuit board. Speaker can be
mounted using pop rivets. The 6BE6 under the
speaker can be removed without removing the
speaker.

ground lug on the pilot lamp assembly.
Run the other wire from the speaker under
the chassis, loosely wrapping it around the
wiring harness to keep it out of the way.
Use a piece long enough to reach the
speaker jack on the rear skirt.

QUTPUT
CLOSED CIRCUIT
TRAN MER
éjsfm? E FI] PHONE JACK

314- 4" SPERKER
3.2-8 OHMS

Fig. 1. Circuit diagram of add-on speaker arrange-
ment.

A standard phone jack will fit perfectly
in the hole for the speaker jack; no filing or
drilling is necessary. Use a closed-circuit
type jack so the speaker will automatically
be shut off when you inseft the headphone
plug. You will find that by using low-
impedance headphones, you can hear the
weak stations much better than with the
speaker.

.. .WB2WYOm
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RADIO BOOKSHOP BIG DEALS
NCX-1000

ADVANCED CLASS STUDY
GUIDE Up-to-the-minute sim-

plified theory, written with
the beginning radio amateur in
mind. This unigue book covers
all aspects of the theory exam
for the Advanced Class license
and has helped hundreds of
hams to sail through the exam

bOnIOthmg else like it in print.

$3.95
IOOJH ....Hardbound $6.95

EXTRA CLASS LICENSE
STUDY COURSE BOOK The
Extra Class License Study
Guide is now available in book
form as a permanent addition
to your radio library. This is
the complete course that was
published. in 73, covering
every technical phase of the
new license. exams for this
highest class of amateur lie-
ense. This also covers, in the
easiest-to-understand form,
just about every technical
question likely to be asked on
the First Class Radiotelephone
exam. This is the first study
course ever published that is
written so the newcomer to
radio can understand it. With
this book you can face the
FCC exams knowing that you
understand the theory and
with no fear of rewritten ques-

tions.
HEXE S o oono o ppd USA $4.95

VHF ANTENNAS This hand-
book is a complete collection
of wup-to-date information
about VHF and UHF anten-
nas, with design  hints, con-
struetion and theory. If you’ve
been wonderinﬁ what array
you need, this book will give
vou enough background to
make the right decision,

1003

COAX HANDBOOK In-
valuable book for the ham or
the lab and for everyone else

73 USEFUL TRANSISTOR
CIRCUITS If vou’ve been
looking for a transistor circuit
to do a special job, chances are
there is a circuit in this book
that will give vou a head start.
It covers circuits for audio,
receivers, transmitters and test
eqmpment

1006

SIMPLIFIED MATH Does
math scare vou? It shouldn’t.
This easy-to-understand book
explains the simplified expo-
nential system of arithmetic,
simple formulas, logarithms,
and their application to the
ham shack.

00 e Al A A $50¢

i ﬁ( s yu
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| S
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1004

1006

AMATEUR TEST AND.MEA-
SUREMENTS By WOHREZ.
Using VOM, Scope VTVM,
dipper, SWR bridges, etc, Coy-
ers amateur users of test
e%uipment in the ham station.
8 pages, softbound. Inter-
estingly writfen, covers tuning
receivers, all kinds of trans-
mitters, etc. Invaluable  for
every hamshack,
1012

ELECTRONICS FOR THE
AMATEUR By WSREZ. Hard-
bound book, 272 pages. Cov-
ers entire theory needed for
passing amateur licenses. Fine
book for instructors, and for

NATIONAL NCX-1000
TRANSCEIVER Transistor-
ized {ransceiver (except for
driver and final) runs 1000
watts, yet is just a bift larger
than ordinary transceiver!
Complete kilowatt ham sta-
tion in one small, light unit.
Tested by 73 staff and found
to be a really great unit. The
world of transistors and IGs
makes it possible to have a»
complete kilowatt all band
ham station in one small unit!
Not much larger than normal
transceiver yet runs solid 1000
watts. Extremely sensitive,
processed speech for maxi-
mum umphs when wanted,
everything you need in one
little package. Only tubes are
driver an
NCX-1000 lists for $1100 and
is an unusual bargain at that

rice, The 73 test unit, used a
ew days and undex branq new
factory warranty, is available
to the first $700 check re-
ceived.

G.R. FREQUENCY MEA-
SURING EQUIPMENT TYPE
1105A This primary fre-
quency standard will measure
from 1 Hz to over 100 MHz
with an accuracy of one cycle
F}l)) to 10 MHz. This is a
abo!

W2NSD/1

MAGNETIC CAR SIGNS
Put this easy-to-read magnetic
call sign on your car when vou
are on a trip and meet the
hams along the way. Comes
right off when the XYL drives
the car, if she doesn’t want to
be bothered by hams tooting
at her. Send $4 along with
311'31011“1 call letters today!

LAPEL BADGES Name and
call identifies you at club
meetings, hamfests, busted pot
parties, Hand engraved by skil-
led New Hampshire craftsman
with loving care. Only one
lousy dollar. Send first name
and call.

1202 ..

A HAMSHACK WITHOUT A
GLOBE? RIDICULOUS! Par-
ticularly when these fabulous
Hammond globes (the best in
the biz) are available at our
low, low price! 13 inflatable
globe (guaranteed, by the
way) regularly selling for $15,
now special, while they last

IR W e e only $10

DX STUFF

CUSTOM MADE DX
CHARTS When you need a
DX bearing you-need it im-
mediately, You don’t want to
have to loek it up on a map or
fiddle with a globe. These Cus-
tom DX Charts are computer
printouts for your exact shack
location and give the bearing
and mileage for every country
in the world. They are printed
out by call prefix for speed Gf
location and the capital city is
indicated.

Custom DX Chart,1206ppd $§4

& & i
FABULOUS DX MAP OF
THE WORLD Show visitors
DX vyou’ve worked. Wall
sized (23”7 x 81°°); shipped
flat in mailing tube; suitable
for framing; most complete
map available; up-to-date
world prefixes shown; color in
countries as worked; shows
islands, reefs, rare DX spots;
use colored map pins for dif-
ferent bands.

L S e s o s $1

DX HANDBOOK Includes
giant world country-zone wall
map. Articles on QSL design
secrets, wmn.m%{DX contests,
DXCC’ rules, DXpeditions, re-
ciprocal licensing and many

who doesn’t want to have to amateurs wanting a refresher ratory standard used pri- {37 lighled inflalable. globe, more. World postage rates,
keep a whole library on hand course before exposing them- marily for calibrating other regularly $25 now WAZ record lists, time charts,
for reference...or even sleves to the FCC examiners. equipment. This is the last 1209............. only $15 propagation, etc. Special ham
worse, have to write to the Hardbook books look nice and word in frequency standards. We have a few of these in maps and bearing charts. A
manufacturer for coax spec. last, Send for details.. stock and when they are gone, must for the DXer.

1 O N e R e et s e § 995 that’sit! 1021 .. .$3




DIODE CIRCUITS HAND-
BOOK An invaluable reference
book. Covers rectifiers, mix-
ers, detectors, modulators, FM
detectors, noise limiters, AGC,
BFO/Q- rnultlp].ler ATFC, Vari-
cap tuning audio clippurs. bal-
anced _mods, fieldstrength me-
ters, RF probes, zeners, con-
trol circuits, etec. 111 different
circuits.

1004
‘‘TRANSISTOR PROJECTS
FOR THE AMATEUR™ A col-
lection of 73’s most Eopu!ar
ham projects, selected by you,
the readers, and edited by Paul
Franon (Mr. Semiconductor
himself). This has got to be
the best, most authoritative,
most universally appealing col-
lection of up-to-date circuits
ever published.

1010

FM BOOKS

FM ANTHOLOGY Vol. 1.
This book is largely a col-
lcctlon t‘l.om FM Bulletin, edit-

ed K67TMVH and
WAB U'I‘B The material is ta-
ken from the editions of Feb-
1]'%48—&; 1967 through February

T Ry e s s el Aol $3

FM REPEATER HANDBOOK
K6MVH, Book is required for
all repeater operators and
must reading for all FM’ers.
Only complete book on the
subject, It is also one of the
best selling books in amateur
radio today.

LOTO - S Hardbound $6.95

“THE BEST OF FM" A huge
selection of FM Journal’s fin-
est technical and conversion
articles, never before reprinted
in any other magainze, The
concluding segments of t.how
controversial ‘‘CHRON-
ICLES”! Selected FM editor-
ials to show a broad view of
the problems faced by FM’ers.
This book comprises Volume
II of the FM antholo&g and
includes an ‘“Editor’s oice’

selection of topflight articles
from FM Journal, from March
}3(};:} to May 1969,

LA Al TR
F# REPEATER
e
|
1019 1010
EDITORS & ENGINEERS

RADIO HANDBOOK Hard-
bound. Latest (18th edition)
by W6SAIL This is the most
complete ham handbook ever
ublished. Makes all other
handbooks look like comic
books. 896 pages.
1018

EDITORS & ENGINEERS
RADIO HANDBOOK Hard-
bound. W6SAI (17th edition)
reduced for clearance, limited
supply available for fast acting
amateurs., Last chance to get

this great book before it is
gone forever.
e s ST o) D O o) 1 $10

ELECTRONICS REFER-
ENCE HANDBOOK Hard-
bound. W6TYH handbook of
basms _and cncu:ts Complete

HOW TO FIX TRANSISTOR
RADIOS & PRINTED CIR-
CUITS. Do you throw those
little radios away when they
stop? Wasted money! Easy to
fix with this manual. Worth
many times the low price. No
serviceman or amateur should
be L‘:’ithout this tremendous

T e o e N $7.95

g(leELEATICS AVAILABLE
ea

1101. ARR-15 from June

1965 73, pa e 78,

1102, -27 2M Guard

Channel Recewer
1103. SSB Transeiver,
1961 73 Page 23.

Nov.

Buy lavishly! Order today from:
RADIO BOOKSHOP
Peterborough NH 03458

GUNSMOKE? Blow your
mind on ouwr back issue bar-
gain bunch, 30 (count ’em)
assorted (we hoge) back is-
sues, all before 1968, for the
incredibly low pnce of $6
postpaid &hardly pays for the
postage). These are packed by
slave labor (to cut costs) so
ﬁ]ease ignore notes calling for
elp, ete., that may be slipped
int84the bundles.

SPECIAL! RARE BACK IS-
SUES The back issue of 73
Du need o complete your
ull set — or that has the con-
tinued article you only read
the end of — can be yours for
a mere pittance! Most issues
are in stock and are available
for $1 each, The exceptions
that prove the rule are listed
below:
Dec.68, Nov.69, Feb.70, O(:t2

.................... $3
Jan.61, Dec, Gd Jun.66, Jul.
[ $100

BUY BINDERS FOR YOUR
73 and win the love of a

beautiful girl. Gorgeous red
binders look great on your
shelves and also keep the mag-
azines from disappearing or
breaking, Come with set of
year stickers. Get enough bin-
ders to protect all those back
issues too.

T T 0 2 i D O P $4

DESK PLATE

DESK CALL PLATE Up to 20
letters on a desk plate, em-
bossed white letters on walnut
background; ebony stand.
Looks great on rig with your
name and call, Watch envy
race through your neighbor-
hood. Send along 20 well
chosen letters (spaces count as
letters too), include a nice
fresh two dollar bill, and give
us a strong hint on where to
mail the exqguisite piece of
craftsmanship.

HPRORRE e nistn e cearia oos a 0iE) $2

Latest Edition —POPULAR
TUBE & TRANSISTOR SUB-
STITUTION GUIDE Brand-
new updated and revised edi-
tion! The most needed substi-
tution data for both tubes and
transistors all in one handy
brand-new volume! No longer
do you have to refer to one
substifution manual for tubes
and another for transistors —
everyting is here in one quick-
reference guide. Lists 99% of
the tubes and transistors you'll
ever need to replace. ore-
over, only readily-available
and compdrab]y priced substi-
tutes are listed. No longer do
ou have to search through
ists of tubes and transistors
you’ll rarely see in use, or
search throu h pa es of irrele-
vant materia ind a substi-
tute. Why buy a $10 switching
transistor when a 8 ﬁpopular

pe will do the job better?
(,y ntains 8 big sections — four
devoted to tubes and four to
transistors; Popular Receiving
Tubes, Industrial and Com-
mercial Tubes. American Sub-
stitutes for Foreign Tubes.
Tube Base Diagrams. Popular
Transistors. American Substi-
tutes for Foreign Transistors.
General Purpose Transistor
Substitutes. ransistor Base
Diagrams and__Manufacturer
Abbreviations. You’ll find this
guide to be one of the rnost

practical eve day aids you’ve
ever used. 4 pps., Sec-
tions.

102205t it Softbound $2.96
1028500 Vinyl! Cover $4.95

WORLD’S FINEST LOG
BOOK? Designed and execu-
ted by W2NSD/1, this is the
most relevant amateur radio
log ever designed. This is a log
for today. It has a column for
the date, one for time and off
of each contact, a small col-
umn to indicate whether you
called the station contacted
(or ?) or not, a good wide
space for the station call con-
tacted, little columns for the
reports a good space for his
location, a QSL column, and
lots of room for notes The lo
is the long way on standar
81" x 11”° paper and padded
into pads of 125 sheets, with

room for 20 contacts per age.
The whole book of log sheets
will carry you throug 2500

contacts. There is a place to
indicate on each sheet the
band being used and the pow-
er in case these change now
and then. The log pages can be
numbered for file card refer-
ence. Why use a log book
designed in the 1920°s? this
one was designed for use in
the 70’s and is exactly right
for the DX’er, and rag chewer,
or even the round-table deni-
zen. It will work for RTTY,
ATV or even slow scan tele-
vision, Never has a log been
made available which is as
handy as this gem. Why keep
struggling with those ring bin-
ders which get all bent out of
shape? Get this first really
modern log.

D e e only $2 ppd.

RADID

BOOKSHOP

All books and items postpaid

in U.S.A. unless otherwise in-
dxcated Send cash, check,
money order, etc., to:

Buy lavishly! Oxder today from:
RADIO BOOKSHOP
Peterborough NH 034568




current climinator.

Gain—4.17 db

V.S.W.R.—1.5:1 or less
Bandwidth—*£3.5 MHz
Impedance—50-52 ohms

anant

NEW CONCEPL...
in2 METER FM OMNI

Again. Out of rescarch comes increased performance.
ARD-257 2-meter FM omni is cngincered o give you more gain
around higher performance than any other antenna of its type or price. The
patented tapered skirt configuration produces 4.17 db gain (measured over
L4 wave ground planc) plus a low angle of radiation that has proved cffec-
tive in climinating dead spots. No coils or transformers to detunc or burn out
unaffected by temperature and wmwdsl) The small projected arca and
ItgH weight provides casy mounting and gives wind survival to 120 MPH.
Construction 1s all aircraft quality aluminum and fiberglass. Antenna
comes complete with coax lead, mounting hardware and fiberglass mast

Other frequencies from 140-175 MHz are available upon specification.
SPECIFICATIONS:

Avanti’s unique
and all

Power Handling—
1000 watts
Polarization—Vertical
Connector—PL-259

54495

33-35 WEST FULLERTON AVENUE,
: ADDISON, ILLINOIS 60101

AVANTI RESEARCH & DEVELOPMENT, INC.

We also have a complete line of high performance mobile antennas.

CW SELECTIVITY

The 3.0 kHz crystal or mechanical filters
now in general use for SSB reception general-
ly have excellent skirt selectivity, but the
nose bandwidth is too broad for satisfactory
CW work under crowded band conditions.
Undoubtedly the best solution is a commer-
cial narrowband filter, but these are expen-
sive, often hard to obtain, and may be diffi-
cult to fit into an existing unit. A parallel
if strip or “Q-5-er” is a relativety clumsy and
complicated method and the use of another
mixer stage to get down to an i-f of 50 kHz or
so adds to overload and cross-modulation
problems. Filters at audio frequency are of
limited help, as strong adjacent signals are
still amplified before detection and by over-
loading punch holes in the desired signal.

A relatively cheap and simple solution is
to follow the 3.0 kHz filter with a single cry-
stal gate. This provides sharp nose selectivity
while the 3.0 kHz filter helps with the skirt
selectivity. The circuit shown uses no tuned

68

B. J.-Kirkwood ZL40K
2 Albany Street
Dunedin, New Zealand

normal conditions, is a few kHz higher in fre-
quency than the series resonance. Overtone
crystals will work in this circuit at overtone
frequency.

Start by testing the circuit with the crys-
tal switched out and the trimmer disconnec-
ted. Check that the electrode voltages are
correct and that the stage is providing normal
gain. Now switch in the crystal and slowly
tuhe across the pass band, monitoring the i-f
output with the existing S-meter or a VIVM.
A rather poorly defined peak should be found
at crystal series resonance. Tune to one side
of this peak and connect up the neutralizing
trimmer and adjust it for minimum output.
Now sweep slowly across the passband once
mote. A very sharp peak should now be ap-
parent. Continue adjusting the trimmer and
sweeping the passband until you get a sym-
metrical peak. My crystal required 4 pF, but
this value will vary for other crystals. Finally,
tune to the crystal peak, switch the crystal

73 MAGAZINE



upon specification.

‘1 BASE LOADED 2 METER
- FM 5/8 WAVE GROUND PLANE

i Another Avanti 1st. The ARD-250 is a high performance easy to
install ground plane that will give years of reliable service. Our loading
coil is hermetically sealed in Cycolac to prevent detuning in corrosive

or high humidity atmospheres. The rest of the antenna is all aircraft

quality aluminum. The radiator and radials are %is” solid aluminum
and thread securely into the coil. Direct ground construction allows
static dissipation for low noise ratios.

The ARD-250 is factory tuned but may be field trimmed by simply
using a hacksaw. Other frequencies from 140-175 MHz are available

SPECIFICATIONS:

Frequency — Power Handling—
140-175 MHz 250 wvatts intermittent
Gain—3db 150 watts continuous

V.S W.R.—1.5:1 orless
Bandwidth— £3.5 MHz
Impedance—50-52
ohms

Polarization—Vertical
Connector—PL-259

7 33-35 WEST FULLERTON AVENUE,
ADDISON, ILLINOIS 60101

AVANTI RESEARCH & DEVELOPMENT, INC.

circuits and may simply replace an existing
first i-f amplifier tube without any material
loss of gain. In my case, a combination of a
small Japanese HC 6/U filter crystal at 455
kHz following a 2.1 kHz bandwidth Kokusai
crystal-mechanical filter gave a bandwidth of
about 220 Hz at-6 dB, 600 Hz at -20 dB, and
3 kHz at -60 dB. Where the unit is incorpor-
ated into existing equipment the crystal can
be switched out by a small relay or a low
capacity diode switch. In a transceiver, where
the first i-f stage is common to both transmit
and receive modes, this relay or diode could
be coupled with the normal transmit receive
switching so that the crystal is never opera-
ting on transmit.

The triode stage acts as a cathode fol-
lower giving a little less than unity gain. Sig-
nals, at the series resonance of the crystal,
pass through it and are amplified by the sec-
ond stage, which is a conventional pentode
amplifier. The small capacity from the triode
anode neutralizes the parallel capacitance of
the crystal and its holder, which would other-
wise couple unwanted signals through to the
second stage. Setting up the unit is simple,
once you have obtained a crystal with its ser-
iesresonance falling within the SSB filter pass
band. Remember that most crystals are spe-
cified for parallel resonance, which, under
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- We also have a complete line of high perfurmance mohile antennas.

o oH
30KC
FILTER
o
*SEE TEXT TO AGC LINE OR GROUND
Fig. 1. A sharp i-f amplifier circuit for CW

selectivity.

out and observe any change in gain. If the
gain is lower in the 3.0 kHz position, decrease
the value of the grid resistor of the pentode
stage, or vice versa, until you have equal gain
at both selectivity positions.

The degree of selectivity possible with the
circuit described demands high stability at
both receiving and transmitter ends.

If the other chap comes back with drift
and chirp at fifty words per minute, you will
just have to switch to 3.0 kHz selectivity to

copy him!
to switch to 3.0 kHz selectivity to copy him!
... Z140Km=
69




[ ravor: controue>  $QQ)°
MOBILE ANTENNA

SWAN

MOB!LE ANTENNAS
No coil changing with our Models 45 and 55B Mo-
bile Antennas, They cover 10, 15, 20, 40 and 75
meters with our patented vertxeai swm:h that pro-
vides 5 stops for full coverage of these bands. High
radiation eﬁic:xency is provided by the lngh Q cox!

5 BAND MANUAL SWITCHING MODEL 45
 Provides coverage for all 5 bands, with .
- mannal switching. - $69 :
5 BAND REMOTE CONTROL MﬂBE!. 553. a
~ Control box under car dash permitsin- $.- .
. stant band changing while driving. - 99 '
-~ '_SIKGI.E BAND MODEL 35 ' '

_ For maximum radiation efficiency, this

single band design is the best. . CANIDF
With 20metercoll. ., AT
Colls for 15, 40 and 75 meters also - B
avaiiﬁ!ﬂe. . . : : ELECTRONICS
S o - - : - A Subsidiary of Cubic Corporation
£ - i e EASTERN OFFICE SWAN FACTORY
: Faﬂwy P:ir.e - - : P.0. Box 2288 || 305 Airport Road

. Send og on the com fefa wan fine. | Ocean, New Jersey 07712  Oceanside, Ca. 92054
.sﬁﬂ fd" Sl o s i e Phone: (2!.11) 431-0707— __Phon (7f4} 751-1525

Send for catalog on the complete Sw.



MUGH ADD ABOUT SOMETHING!
Shecbagases HT1

. . .the commercial gain antenna
that’s precut to cover 2 meters.

Developed to meet the stringent mechanical
and electrical demands of commercial, police,
and governmental service, the Shakespeare
471 represents a breakthrough in mobile
| antenna design: The 471 will withstand the
| rigorous flexing and bending typical of a
|  mobile unit's rugged environment without

degradation in performance or mechanical
stability. The silver-plated copper inductor
keeps the antenna operating efficiently, with-
PERFORMANCE-PROVED IN out heating — even with 100 watts of contin-
COMMERCIAL TWO-WAY uous rf feeding into it.
SERVICE
SPECIFICATIONS
Type — 5/8 wavelength
Power — 100W (continuous)
150 MHz Gain — 2.7 dB
MOBILE 2.7dB Vswr — 1.3:1 or less
ANTENNA GAIN |mpedance — BOQ)
Bandwidth — 5 MHz within 2:1 swr
Length — 47 in.

Freq. range — 146—174 MHz. Trimming an-
tenna tip will raise frequency.

Construction — Molded polycarbonate lower
housing with fiber-glass tip. Fittings are
nickel-chromium, and inductor is silver-
plated copper.

318 95 including antenna, mount, 18 ft of RG-58/U cable, and
‘ UHF connector.

CS, Jefferson Square, 1801 Main St.
Drawer 246, Columbia, SC 29202

INDUSTRIAL SALES DIVISION




STEP UP TO TELREX

Professionally Engineered Antenna Systems

By the only test that means anything . ..
on the air comparison . . . this array con-
tinues to outperform all competition . . .
and has for two decades. Here's why
. . . Telrex uses a unique trap design
employing 20 HiQ 7500V ceramic con-
densers per antenna. Telrex uses 3 opti-
mum-spaced, optimum-tuned reflectors
to provide maximum gain and true F/B
Tri-band performance.

ONLY TELREX GIVES YOU ALL
THESE FEATURES...
= Power rating 4 KW PEP . ..
rain or shine
* Wind rating survival 110 MPH
Patented broad-band coaxial Balun
Heavy-duty steel gusset mounting
plate
Aluminum boom 2 in., 2%z in. O.D.
x 18 ft.
* Large diameter, .058 wall taper-
swaged dural elements for minimum

TB5EM 8395

Other %;@}

Multi-Band
Arrays Available

Elements shortened
to show details.

Single transmission line “TRI-BAND® ARRAY”’

weight and excepticnal strength
to weight ratio
* Stainless steel electrical hardware

With a Telrex Tri-band Array you get 49
lbs. of educated aluminum engineered
and built to provide many, many years
of performance unmatched around the
world by any other make. Longest ele-
ment 36 ft. Turning radius 20 ft. Shipping
weight 65 Ibs. Shipping container 13 in.
x5in. x 13 ft.

Note: If not available from your dealer,
order direct. You’l get fast, perscnal
service,

Telrex Labs are design engineers, inno-
vators and manufacturers of the world's
finest 3 to 160 meter communication
systems and accessories priced from
$25 to $25,000.

For technical data and prices on com-
plete Telrex line, write for Catalog PL 71.

BALUN

TYPICAL TELREX “MONO-BAND’' ANTENNAS

15M317 - “Monarch”, 10 DBD, 3 El., 4 KWP, 2-1/2* 0.D, 17" boom $175.00
20M326 - “Monarch’’, 10 DBD, 3 EI., 8 KWP, 3-1/2” 0.D, 26" boom $355.00
2M609 - “Monarch’’, 14 DBD, 6 El., 6 KWP, 1" O.D, 9" boom $ 3995
2M814 - “Monarch”, 16 DBD, 8 El., .8 KWP, 1.375” 0.D, 14’ boom $ 59.00
B6M516 - “Monarch”, 13 DBD, 5 El,, .8 KWP, 1.5 0.D, 16" boom $ 6395

and —— many, many more! send for PL-71 Dept. C

—Telre

LABORATORIES

TV And Communications Antennas Since 1921

Asbury Park, New Jersey 07712 201-775-7252



10,15&20M “TRI-BAND

FOR THE MAN WHO NEVER SETTLES
FOR LESS THAN THE VERY BEST!

TELREX “XMAS-TREE™

A TELREX
“XMAS-TREE" S X
PROVIDES ‘\ TELREX "XMAS-TREE” INSTALLATION ILLUSTRATED
] Model  10M313
Model  156M317
e OPTIMUM PERFORMANCE PER-ELEMENT Model  20M326

Model BA2345RIHS Selsyn-Indicator System in
Weather-Proof Metal Housing With

3 Thermostatically Controlled Heater.

B Telrex Exclusive Extra Ruggedized 4 Legged Tower

PER-DOLLAR!

e OPTIMUM DIPOLE COUPLING AND —
"BALUN” — FEED SYSTEM!

e OPTIMUM IMPEDANCE AND GAIN
BANDWIDTH ON 3 OR MORE BANDS!

¢ DPTIMUM NO-COMPROMISE
“BALANCED-PATTERN" ALL BANDS!

® OPTIMUM SIGNAL-TO-NQISE,
SIGNAL-TO-INTERFERENCE RATIOC,
ON ALL BANDS!

e MAXIMUM INPUT POWERS, RAIN OR SHINE!

s MIN. TVI-BCI AND HARMONIC CONTENT!

e MIN. UPKEEP AND MAINTENANCE! ;

e CHANGING THE RESONANT FREQ. OF ONE |
ANTENNA DOES NOT EFFECT THE §
OTHER BANDS!

e CAN BE “CUSTOMIZED” TO FIT YOUR
BAND REQUIREMENTS!

ALSO AVAILABLE
MOUNTED TO:

TELREX MOCNO-POLES
ROTATABLE BERTHAS
CRANK-UP TOWERS

NEED HELP PLANNING YOUR ANTENNA, TOWER OR
ROTATOR SYSTEM BEST “FITTED” TO YOUR SITE,
BANDS, OR BUDGET? WRITE DEPT. H.E. FOR ASSIS-
TANCE, NO OBLIGATION! WE WILL SUGGEST THE
BEST APPARATUS DESIGNED TO REBUILD YOUR
“EGO’" DAILY, AND KEEP YOU HAPPY, HAPPY.
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FROM THE WORLD'S LEADING

NEW MANUFACTURER OF VHE/UHF

COMMUNICATION ANTENNAS

(A) FM RINGO 3.75 db GAIN: The most
popular — high performance, half-wave FM
antenna, Gives peak gain, and efficiency,
instant assembly and installation.

AR-2 135-175 mhz $12.50
AR-6 50-54 mhz 18.50

(B) 4 POLE: A four dipole array with mouni-
ing booms and coax harness 52 ohm feed
up to 9 db gain.

AFM-4D 146-148 mhz $42.50

{C) FM MOBILE 3 db GAIN: Fiberglass %
wave professional mobile antenna for roof
or trunk mount. Superior strength, power
handling and performance.

AM-147 $26.95

(D} 11 ELEMENT YAGIS 13.2 db GAIN: The
standard of comparison in VHF communi-
cations, now cut for 2 meter FM and
vertical polarization.

A147-11 146-148 mhz $17.95
Ad449-11 440-450 mhz 13.95

(D) POWER PACK 16 db GAIN: A 22 ele-
ment, high performance, vertically polarized
FM array, complete with all hardware,
mounting boom, harness and 2 antennas.

A147-22 146-148 mhz $49.50

(E) 4 ELEMENT YAGI 9 db GAIN: A special
side mount 4 element FM yagi can be fixed
or rotated—good gain and directivity.

Al44-4 146-148 mhz $ 9.95
(F) FM TWIST 12.4 db GAIN: A Cush Craft
exclusive — it’s twe antennas in one. Hori-

zontal elements cut at 144.5 mhz, vertical
elerpen}s cut at 147 mhz, two feed lines.

Al147-20T 145 mhz and 147 mhz  $39.50

IN STOCK WITH YOUR LOCAL DISTRIBUTOR |

621 HAYWARD STREET
raft o
CORPORATION

MANCHESTER, N.H. 03103




8.2 dB GAIN OVER ISOTROPIC RADIATOR

e EASILY KNOCKS DOWN TO 57 in.

e RATED FOR 500W RF INPUT

e RATED TO WITHSTAND 75 mph GALES
UNDER A HALF-INCH ICE LOAD!

High gain is achieved - by vertical spacing and
phasing of radiating elements. Wasted high-angle
radiation is eliminated because the pattern is
beamed at the horizon. Designed to mount on 1%"
threaded pipe with the coax running through the
support mast.

Electrical and mechanical joints are made with
silver plated ferrules, which compress around the
rods to form an excellent mechanical and electrical
joint that is weather-tight and corrosion-proof.

This antenna may be cut to frequency in the field or it may
be ordered cut to frequency from the factory.

List Price: $95.00 OTHER MODELS AVAILABLE
F.O.B. Manchester

inc.

191 VARNEY STREET
MANCHESTER NH 03102
TEL. (603) 627-1010




DO IT THE EASY WAY
w110 VOLT GEARMOTOR

from HEIGHTS
COMPLETE WITH MOUNTING HARNESS Two units are available, both at a List

<> Price of $250.00. The 8 minute unit for

light to medium loaded towers; the 18

REMOTE REVERSING SWITCH minute unit for heavily loaded towers
< (generally those where the SOHB mounts

to 26" section or where the FOK folding
ATTACHED OR REMOVED IN MINUTES point is between 26" sections).
<& In operation, the gearmotor and harness
simply pivot along the same axis as the
FITS PREVIOUSLY INSTALLED Jack screw as it declines from the vertical
to approximately 45° and back to vertical
STANDARD (the folding segment of the tower can be

SCREW OPERATED HINGED BASES  declined as far as 30° below horizontal.)
OR '

FOLD OVER KITS

Erect but not extended Fully extended
Total tower height 69 ft.

The tower pictured in this sequence is the
CUAG64 (6 sq. ft) mounted on the SOHB-22 (in
this case with optional gearmotor accessory). The
gearmotor requires about 20’ of clearance be-
Laid over for antenna work hind the SOHB.

SEE YOUR LOCAL DISTRIBUTOR
OR WRITE
FOR COMPLETE INFORMATION

The “STANDARD” TAPERED ALUMINUM TV, HAM and RADIO TOWERS

enooucror HEIGHTS MANUFACTURING CO.

Almont Heights Industrial Park ® 4516 North Van Dyke @ Almont, Michigan 48003




Standard’s SR-C826

@ Supplied with 4 channels @
1) 146.94 Simplex 3) 146.76 Simplex
2) 146.34/94 4) 146.34/76

3.5 db Gain
Antenna

TRANSMITTER RECEIVER GENERAL
Freq. Range — 143 to 149
MHz, 2 MHz spread
g i Supply voltage _G” lod16
urious and image . ; v . Negative Groun
atfenualion — 65 gB Threshold —=.2 mlcroci'vﬁ:st: 13[.)8(i’Danominal
below the desired signal 2 MOSFET RF Amplifiers Current Consumption — .15

threshold sensitivity 1 MOSFET Mixer amp receive standby. 2.4 amp
transmit

Number of channels -— 12-

_ Sensitivity — 4 or less
microvolts for 20 dB quieting

Squelch sensitivity —

Deviation acceptance —
Up to =15 kHz deviation

Adjacent channel
selectivity

(30 kHz channels) 60 dB
attenuation of adjacent T

channel

Type of receiver — Hy—Gain 3.5db gain Standard SR-C826M 2M
Dual conversion : : : ; i
superheterodyne mobile whip antenna Transceiver with Mic.

Audio output — 5 watts Regular Price $26.95 Regular Price $339.95
For external speaker

RF power output — .8 or
10 watts ® SPECIAL INTRODUCTORY OFFER®

Buy the SR-C826M and we will include the
Hy-Gain Antenna at no charge and pay the
transportation charges to anywhere in the

your total cost $339.95

(‘Q L.A. Electronix Sales

23044 S. Crenshaw Blvd., Torrance, Calif. 90505
Telephone: (213) 534-4456




Rugged Giants
Tri-Ex Sky Needle Towers

Give your an
a

This advanced state-of-the-art
#Sky Needle” is fast earning it
own special place of hanor in the
4ham-communications field. Tri-Ex
‘“iakes great pride in being the
“developer and first to build this
- erank-up, freestanding tubular
“towet for theé amateur. Uniquely
eye-pleasing, the slim and grace-
ful “Sky Needle” is a symbol of
pride to its owner as well as proof
positive that he has the very best
in towers. Tri-Ex offers immediate

At

ot 3

7182 RASMUSSEN AVE|

ennas
ig lift!
Regular and

heavy duty
towers

free brochure, today.

delivery. Act now! Write for yt

*Three Hi-Gain 10, 15, 20M fong jefin

**Log-periodic antenna for MARS uée_ '

13 to 30 MHz.

TM-240
TM-358
TM-370/370HD

TH-430
TM-5T00R

Vi

SALIA, CALIF. 93277




War OnPoverty!

You can help fight a really serious
poverty pocket in New Hampshire by
sending in your subscription today to 73.
Not only will this give you the warm
feeling deep inside knowing that you have
helped someone in need, but it will also
bring you bounteous blessings.

1. You will save tremendously on the
highly overpriced individual-copy cost of
$1.

2. You will not have to worry about
your dealer running out of copies just
before you get there.

3. Many other blessings too numerous
to mention.

Tax Deductible

A subscription to 73 is such an extraor-
dinary act of generosity that it should be
deductible. Unfortunately, it isn’t. It is
generous to yourself, bringing yvou unfet-
tered joy and enthusiasm for an entire
year, spread out just enough to whet the
etc. It is generous to the poor under-
privileged employees of 73 who are eking
out their lives, anxiously awaiting each and
every subscription with grasping fingers. It
is generous to the State of New Hampshire:
for the only taxes in this fine state are on
profits and, there is always the distant
possibility that your subscription might be
the one which would edge 73 out of the
red and into the tax-paying bracket. This,
unfortunately, is a slim possibility.

State Zip

[ New subscription
[C1$6 One year ] Renewal
(] $15 Three years [(J$11 Two years

Foreign: add $1 per year.

13 Magazine ® Peterborough NH 03458
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SWAN
ANTENNA CO.

Box 1122, STOCKTON, CALIF. 95201

Manufacturers of
Band Pass Antennas

20 METERS
15 METERS
10 METERS

6 METERS

2 METERS
1% METERS
420-450
450-475

TV.-EM.-UHE
CUSTOM DESIGNED
FOR YOUR FREQUENCY

Receiving and Transmitting
Band Pass Cavities

4 to 1 Baluns
1 to 1 Baluns

DO IT YOURSELF KITS

Write for catalog
or contact the following dealers.

AMRAD Supply Company
1025 Harrison St.
Oakland, Calif.

Amateur Electronic Supply
4828 W. Fond du Lac Ave.
Milwaukee, Wis. 53216

J & J Master Antenna Systems
36 Langholm Dr.
Nashua, New Hampshire

Mike Stall
5418 Starcrest Dr.
San Jose, Calif.
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STUDY
GUIDE

QENIERINILL

CLASS
LICENSE

Part IX: Putting the “TELL” in “TELE”

hile some of us might find it
Wamusing for a little while to turn on
a radio transmitter without transmitting
any information, that’s not really the
purpose of ham radio. In fact, it’s so far
from the purpose that the broadcast of a
raw carrier is prohibited by FCC rules
(except briefly for test purposes) at all
frequencies below the UHF region.

The real purpose of almost every radio
transmitter we’re likely to come across or
operate is to transmit information. So far
in this study course directed toward the
General class ham ticket, we haven’t both-
ered to look at how this purpose might be
accomplished. Now we’ll remedy that, and
spend this chapter examining rather closely
the why, what, and how of modulation.

In so doing, we will cover the following
five questions from the FCC study list
(numbers, as always, are those assigned by
the Commission in their official list of
study questions):

9. What is amplitude modulation (AM)?
How is the intelligence conveyed in an AM
signal?

19. What symbols does the Commission
use to designate how the main carrier of a
signal is modulated?

24. What is meant by percentage of
modulation? What is the maximum legal
limit to which an amateur transmitter can
be modulated?

31. What is meant by the bandwidth of
a signal? Compare the maximum necessary
bandwidth occupied by a CW signal, an
SSB signal, a double sideband signal, and
an ordinary voice signal.

52. How is the bandwidth of an FM
signal related to the bandwidth of the
modulating audio signal?
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These questions presuppose some know-
ledge of just what modulation amounts to,
but we won’t make that same assumption.
Rather than dwell on the specific points
raised here, we’ll take a more general
outlook and rephrase the questions into
four others which cover the subject.

The first, “Just what is modulation?”
will give us the background to understand
the role of “modulation” in the trans-
mission of information by any means, not
just radio. With this established, we’ll
return to a more technical viewpoint and
ask “How is it related to bandwidth?”” The
answers to this should provide all the
ammunition necessary to handle questions
3] and 52. We will then concentrate our
attention on voice communications and ask
“How do AM and FM carry voice?”’ This
question should take care of questions 9
and a part of 52, plus any variations which
might be sprung as a surprise. Finally, we’ll
inquire “Why and how is modulation mea-
sured?” Here, we’ll examine the rules and
regulations governing modulation, as well
as the techniques used to measure it.

Although we have only four questions
on our revised list, they’re all rather tough
ones. Let’s not waste time getting started.

Just What is Modulation?

If we were to look “modulation™ up in
a dictionary, we would find that it means
(in general) “‘the act of modulating, or the
state of being modulated.” To modulate,
continuing our search, is to “‘vary the tone,
inflection, or pitch” or ““to regulate or
adjust, temper, soften.”” The word comes
from the Latin “modulus” or module,
which in turn comes from “modus” which
meant “to measure.” None of which, un-
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fortunately, is of much direct help in
determining just what modulation amounts
to.

All these assorted definitions of “mod-
ulation” are, however, quite relevant to our
purpose here. In communications, “mod-
ulation™ is the variation of any character-
istic of something, in order to convey
information or “intelligence.” The white
paper upon which these words are printed
could be said to be “modulated” by the
ink which forms the letters, for the pur-
pose of conveying this information to you.

The characteristic which is modulated
may be almost anything capable of being
varied, regulated, tempered, or measured.
In radio, only three characteristics of a
transmitter’s signal are normally modula-
ted, and normally only one of these three
is modulated in any specific transmitter.

For instance, the amplitude or strength
of the signal may be changed. A simple
example occurs in a CW transmitter, where
the signal is either full on (with the key
down) or turned off (key up). This is a
form of modulation, since it is a variation of
the signal strength caused for the purpose
of conveying information. Most folk (in-
cluding the FCC), however, distinguish
between AM and CW despite the fact that
CW operation is a simplified form of
amplitude modulation.

Amplitude is not the only characteristic
available to be varied. We can, if we
choose, keep the amplitude constant and
vary the frequency of our signal. This is
just as effective in changing its strength —
in many cases, more effective. This tech-
nique is known as “frequency modulation™
or FM.

The third characteristic which is fre-
quently used for modulation purposes is
the ““phase” of the signal; the technique is
called ““phase modulation or PM, but in
practice is virtually indistinguishable from
the FM technique since the frequency
cannot remain constant as phase
changes — which means all FM has some
PM and vice versa.

Since all FM does have some PM, and
vice versa, these two types of modulation
are usually lumped together in engineering
textbooks under the heading “‘angle modu-
lation™ (the ‘‘angle™ referred to here is the
“phase angle”). The FCC, however, has
very little to say about PM in the amateur:
license exams; all the questions deal with
either AM or FM.
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For that reason, in this installment we’ll
deal with AM and FM. It’ll be up to you to
remember that in most cases, what we say
about FM is also true of PM. In those rare
occasions when this is not the case, we’ll
let you know.

So far, we have defined modulation as
the variation of “any characteristic of
something in order to convey infor-
mation,” and have identified three char-
acteristics of a radio transmitter’s signal
which may be varied in order to modulate
the signal. We then reduced the resulting
three types of modulation (AM, FM, and
PM) to only two for the purposes of this
discussion (AM and FM).

That part of a radio transmitter’s signal
which is sent out in the absence of any
modulation is called the “carrier wave.”
This name, like the British term “‘wireless,”
comes to us from the days of early radio
when everyone thought that the purpose of
the radio signal was to ‘“carry” the infor-
mation from place to place, just as the
wires do in a landline situation. While we
now know better (and have since 1927),
the old name has persisted.

The carrier wave is the signal generated
by the transmitter’s oscillafor and built up
to strength by the amplifier (refer to the
previous chapter for discussion of these
parts of a transmitter). The modulator then
controls either the amplitude or the fre-
quency of this carrier wave, to produce the
final radiated signal.

In general, this control process which
does the actual modulation of the output
signal adds something extra to the signal.

In the case of AM, the “‘something
extra” is usually in the form of added
power imparted to the signal. The exact
amount of power added by a typical voice
signal is almost impossible to estimate;
engineers use a steady sine-wave signal
instead of voice for measuring the effect,
and the FCC expects to see the engineer’s
answer on the exam. With 100% (we’ll get
into percentage of modulation later) sine-
wave modulation of a carrier, one bhalf
again is the amount of power added. That
is, a 500W AM transmitter would be
operating with 750W input during this type
of modulation. The added power, being ac,
does not show up on your input-power
measurements, nor need it be included in
your records.

With FM, the “something extra™ takes
the form of a frequency change in the
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signal sometimes called “‘vanishing carrier.”
At certain specific levels of modulation
with FM, the carrier wave literally dis-
appears and all the power shows up at
other frequencies in the immediate neigh-
borhood. This vanishing point for the
carrier is sometimes used to measure mod-
ulation levels for FM transmitters.

With any form of modulation of a
carrier wave, sidebands are created. The
unmodulated carrier is, just as closely as we
can make it so, a single spot-frequency
signal. That is, if we are operating at a
frequency of 3.735 kHz, all of our output
energy is at 3.735 MHz; none at all is at
3.735000001 MHz, or at 3.734999999
MHz, even though these freguencies are
only 1/1000 of 1 Hz away from our chosen
frequency. Of course, no known measuring
technique can prove that this is the case,
but it’s what we are trying to achieve.

When we modulate, with a single-
frequency tone, we introduce additional
frequencies into the output signal which
are known as side frequencies. If we apply
AM, using a 1 kHz tone, one side fre-
quency will be 1000 Hz higher than the
carrier, and the other will be 1000 Hz
lower. The first of these is known as the
“upper side frequency” and the other is
the “lower side frequency.” They are also
called sum and difference frequencies, be-
cause the upper side frequency is the sum
of the frequencies of the carrier wave and
the modulating signal, while the lower side
frequency is the difference between the
frequencies of the carrier wave and the
modulating tone.

A man named John Carson developed
the theory of side frequencies and “‘side-
bands” (with voice rather than single tones,
a whole band of frequencies is involved in
the modulating process, and the side fre-
quencies smear out to become sidebands)
in 1927, and obtained a patent in that year
for a system of radiotelephone trans-
mission which made use of only one of the
two mirror-imaged sidebands. Even though
his technique worked, and was used for
many years by the Bell System for trans-
atlantic conversations, most people felt
that it was a mathematical fiction and
refused to believe that the side frequencies
really existed. Development of accurate
measuring apparatus in connection with
radar’s development in the years 1940—45
made it possible to actually see the side-
bands in a scope display of a radio signal
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and proved their existence. Since 1948,
single sideband has been an important
technigue of ham radio voice communica-
tions. While SSB is a special form of AM, it
differs rather drastically from ordinary AM
and so we won’t talk about it any more in
this chapter. Here, we’ll lock only at
ordinary AM and at FM.

The sidebands do a bit more than
merely making SSB possible. They cause
the signal to occupy more spectrum when
it’s modulated than it does when it’s not.
That, however, is getting ahead of our
subject, and means that we’re ready to ask
our next question.

How is Modulation Related to Bandwidth?

We observed, a few paragraphs back,
that the unmodulated output of a radio
transmitter is (to the limit of our ability to
achieve the pgoal) a single, spot-frequency
signal. Strange as this may sound, such a
signal would occupy no space at all in the
radio spectrum, because it would be pre-
sent only at one single frequency.

The space in the spectrum occupied by
an actual signal, on the other hand, is
known as the bandwidth of that signal, and
is measured in hertz or kHz just as is the
signal’s frequency. The bandwidth is deter-
mined by subtracting the lowest frequency
in the signal from the highest frequency
present; the resulting difference is the
bandwidth of that signal.

Our example spot-frequency signal at
3.735 MHz would have both its highest and
lowest frequencies equal, and their differ-
ence would be zero. That’s why we say
that such an ideal signal would take up no

space at all.
However, one of the lesser-publicized
researchers into communications dis-

covered that such a signal, while it might
occupy no space at all, would be rather
useless because it could not convey any
information either! The man who made
this discovery was also involved in circuit
design, and his name is more familiar to
most hams in connection with an oscillator
circuit he derived, but Hartley’s Law re-
lating information rate and bandwidth is
probably more important because it sets an
absolute limit on the amount of infor-
mation which may be sent in any specific
portion of the rf spectrum.

The law itself is simple: the bandwidth
required to transmit information is directly
proportional to the information trans-
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mission rate. To see why this is so, it’s
easiest to look at a simple case involving
only one item of information such as
presence or absence of a carrier wave. This
is known in information theory as one
“bit” of information.

If we need not know whether the carrier
is on or not more often than once every
second, and look at it no more frequently
than this, then it would be sufficient to
turn it on for a full second and then leave
it off for the next second. This would be
an information rate of one bit per second,
or one ‘“baud.” The baud is a unit of
information transmission speed, named for
Georges Baudot, the French telegrapher
who invented the S-unit teleprinter code
used in radioteletypes.

Going further, we could represent this
one-baud information rate by a sine wave
with a frequency of 0.5 Hz because one bit
of information would correspond to each
half-cycle of the sine wave.

This sine wave could not, however, tell
us anything about events happening more
often than once per second. If we wanted
to know conditions 20 times a second (an
information rate of 20 baud), we would
have to look at things 20 times more
frequently, and the lowest-frequency since
wave which could carry this information
rate would be one of 10 Hz.

To carry information at a rate of 200
baud, we would have to increase the fre-
quency of the sine wave to 100 Hz, and to
get up to 2000 baud, we would require a
frequency of 1000 Hz. That is, the fre-
quency is always half the information rate,
according to Hartley’s Law.

This is, however, the theoretical limit,
and has never yet been achieved in a
practical system. Even more frequent sam-
pling than Hartley’s Law would indicate is
required; to carry an information rate of
2000 baud in practice requires a sampling
rate of 5000 Hz.

Now let’s go back to “sidebands™ and
see what happens when we attempt to
transmit our information, using the cor-
responding sine wave (and the frequencies
determined by Hartley’s Law). Even with
our theoretically perfect zero-bandwidth
carrier wave, as soon as we put even a
one-baud information rate onto it we
create side frequencies 0.5 Hz either side of
the original, so it now has a bandwidth of 1
Hz — just the same as the baud rate of the
information. If we attempt to transmit
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GATEWAY
ELECTRONICS

6150 DELMAR BLVD., ST. LOUIS, MO 63112
314-726-6116

MINITRON 7 SEGMENT DIGITAL READ-
OUT — 5 VDC rated —8 ma per segment —
Design life 50,000 hours — Mates with stand-
ard IC Socket or can be mounted directly on
PC Board — Dimensions .45 inch wide - .87
G S R e i i areae o e e M $3.95

7447B DECODER-DRIVER for above .%$4.20
7490 DECADE COUNTER for above .$2.60
7475 QUAD LATCH for above ...... $2.00

WRITE US FOR YOUR IC NEEDS — Send for
catalog available now. Stop in and see us
when you'’re in St. Louis.

THE BEST
2 METER
CONVERTER

Model 407
$42.95
ppd.

144-146 MHz in. 28-30 MHz out
or 146-148 MHz with a second crystal
Available at $5.95 each.
A full description of this fantastic converter
would fill this page, but you can take our word
for it (or those of thousands of satisfied users)
t

that it’s the best. The reason is simple—we use
three RCA dual gate MOSFETSs, one bipolar,
and 3 diodes in the best circuit ever. Still not
convinced?Then send for our free catalog and
get the full description, plus photos and even
the schematic.

Can’t wait?Then send us a postal money order
for $42.95 and we’ll rush the 407 out to you.
NOTE: The Model 407 is also available in any
frequency combination up to 450 MHz (some
at higher prices) as listed in our catalog.

*New York City and State residents add local sales tax.

VANGUARD LABS

Dept. H, 196-23 Jamalca Ave., Hollis, N.Y. 11423
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information at the rate of 2000 baud, we
will have a signal with a bandwidth of 2000
Hz, 1000 either side of the carrier.

What this means in practice is simply
that even were we able to achieve a
“perfect” zero-bandwidth carrier, just as
soon as we add modulation to it to convey
information it will require sidebands. These
sidebands must be large enough (wide
enough) to “‘carry’ information at the rate
we are pumping it in.

And if you think this is just an exercise
in doubletalk, then fire up a supersharp
receiver, crank its selectivity down to a
needle-sharp 10 Hz or so. (It can be done,
with a good crystal filter together with a
Q-multiplier and a sharp audio filter — ask
any serious VHF man.) Then try to copy
some of the 100 wpm CW that shatters the
airwaves down around the low end of 40
meters. You’ll find that the dits and dahs
all run together into a solid tone. We
normally say that the filter is “ringing™ in
such a situation, but what’s really hap-
pening is that the sharp filtering is shaving
off the sidebands which carry the 100 wpm
information, leaving you only the carrier.

When we deal with phone signals and
ordinary voice modulation we don’t speak
of “baud rate” or “bits’’; these terms are
more often encountered in commercial
telegraphy and the computer industry
(where they are standard) than in radio to
begin with. The principle of Hartley’s Law
still applies to voice communications, how-
ever. Through experiment (mostly by the
telephone people over the years) it has
been determined that the normal fre-
quency range used for voice communica-
tion is from 300 to 3000 Hz, which means
a bandwidth of 2700 Hz.

This means that for normal communica-
tion, each of our sidebands extends from
300 to 3000 Hz away from our carrier
frequency, giving us a total bandwidth for
normal AM of 6 kHz (from —3000 to
+3000 Hz).

We don’t get this automatically, though.
The voice contains frequency components
ranging up to 15 kHz, and if we go for
“hi-fi* or “broadcast quality’ communica-
tions, we will take up 30 kHz of the
spectrum instead of 6. That’s five times as
much space as we need, and means that we
stand to create five times as much inter-
ference to other stations. For this reason,
it’s considered good operating practice to
restrict the frequency range of a phone
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transmitter to 3 kHz at the upper end, thus
limiting its bandwidth requirement to 6
kHz.

While courtesy and sharing are impor-
tant, there are more selfish reasons also for
liriting the frequency range of a phone
signal. The phone company studies have
shown that voice components outside the 3
kHz “communications” region are not
worth the effort required to transmit them.
By restricting the bandwidth, then, you
can make all the sideband power into
effective power and not waste any of it.
This means a stronger signal at no extra
cost, or, to put it another way, less cost per
unit of signal strength! If courtesy doesn’t
convince you, maybe economy will .
that

If we’re using FM rather than AM, then
the relation between modulating signal and
bandwidth is a bit different. We’ll go into
that in more detail when we look at how
AM and FM carry voice. For right now, the
key difference is that with AM, it’s the
frequency range or bandwidth of the audio
which determines the bandwidth of the
transmitted signal, while with FM, it’s the
amplitude or intensity of the audio which
sets bandwidth of the transmitted signal.

Even with AM, though, the amplitude
of the signal has some effect upon band-
width. Specifically, if the audio signal is
too strong for the carrier, it will tend to
cut off all carrier power on negative-going
peaks. This causes a “clipping” of the
audio, which creates an extremely wide
band signal. The “splatter” which results
can interfere with all the signals in a single
ham band, and is prohibited by FCC
regulations. So long as signal amplitude is
kept below this limit, however, only the
frequency of the audio can affect band-
width of an AM signal.

The important points to remember out
of what we’ve covered so far, then, are
these: Any modulation of a signal must
increase its bandwidth, with the bandwidth
increase being determined by the rate or
speed at which information is conveyed.
Slow-speed CW has the narrowest band-
width, and TV video (which must carry the
equivalent of millions of bits of infor-
mation per second) the widest. For any"
one type of modulation, the bandwidth is
primarily dependent upon a single charac-
teristic of the modulating signal. And
finally, signals with greater bandwidth than

73 MAGAZINE



that required to carry the desired infor-
mation are to be avoided for many reasons.

Now that we've learned a little more
about just what modulation amounts to
and how it’s closely interwoven with signal
bandwidth, let’s see just how voice signals
are carried by AM and FM.

Fig. 1. Envelope waveforms of AM (left) and FM
signals show that amplitude varies in AM, but
remains steady with FM.

How Do AM and FM Carry Voice?

As we have already seen, the principal
types of modulation used for ham phone
transmission are AM and FM. The question
now before us boils down to “How do they
do it?”

The oversimplified view of how is far
too condensed to be precise, but it is useful
in getting a starting point: AM varies the
strength of the signal (leaving the fre-
quency constant), and FM varies the fre-
quency (leaving the strength constant).
This is often shown by “envelope wave-
forms’® which are supposed to look some-
thing like those in Fig. 1, and “‘spectrum
distribution™ charts such as in Fig. 2.

As you can see, these show no signifi-
cant frequency distribution for the -AM
signal, and no significant change in ampli-
tude for the FM signal. And since yvou can
actually see such displays on the face of a
scope properly connected to the output of

AM FM

Fig. 2. Spectrum distribution charts for AM and
FM show that AM occupies fixed positions in the
rf spectrum, while an FM signal appears to vary
in frequency over a band of closely related
frequencies. With most receivers, the AM spec-
trum distribution would appear to be a single
point rather than the three points shown.
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an FM or an AM transmitter, it’s some-
times difficult to see just why these ideas
should be “too simple.”

The problem is that any scope hookup,
and for that matter any receiver, cannot
examine a single spot-frequency signal.
Instead, it must act on a whole band of
signals which make it through the “selec-
tivity curve” of the device, and the result is
influenced by all the signals in that band.

Thus when you have a 1000 kHz carrier
wave, together with two side-frequency
signals at 1000.5 and 999.5 kHz (each with
the proper phase relationship to the car-
rier), neither the scope nor the receiver will
actually show you these three signals as
individuals. Instead, the overall average
strength of the three will be shown — and
that comes out as the typical “AM’ en-
velope waveform. Figure 3 shows this by
comparing two different spectral charts.

It’s possible to prove this out by draw-
ing each of the three signals separately, and

Bl S s

Fig. 3. AM appears to be a single-frequency signal
to almost all receivers, and many spectrum
analyzers, because the receiver’s selectivity curve
is so broad as to include the carrier and all
sidebands as shown at left above. An extremely
selective receiver (right), or analyzer, is capable
of selecting any one component of the complete
signal and isolating it.

adding up the instantaneous values for each
at each point in time.

What really makes the whole thing a bit
mystifying at first is that the conventional
modulator circuits used to achieve AM
really look as if all they do is control the
amplitude of the signal. Take, for instance,
the high-level plate-modulation circuit
shown in Fig. 4.

Nothing would be easier than to look at
this circuit as a means of controlling power
output of the rf amplifier by adjusting its
plate voltage with the audio signal to be
transmitted. In fact, a couple of genera-
tions or so of hams learned solidly that this
was just how it worked — the rf amplifier
was said to act “like a resistor’ and vary its
output power according to the plate volt-
age, which was either lowered (if the audio
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was going negative) or raised (when audio
went positive). This is simple and clear-
cut — and wrong. Those hams who learned
it so solidly had a really rough time
adapting to SSB when it came in, because
SSB forces you to know how it really does
work instead of a might-be explanation
that isn’t correct regardless of its glibness.

What really happens is this: The ampli-
fier receives two separate signals, one at
radio frequency (the normal input signal)
and the other at audio frequency (though
its power leads). Because of the variation in
operating conditions, and more 'to the
point, because the rf amplifier distorts its
signals (and therefore is not a linear de-
vice), these-two separate signals interact
with each other and the result is not just
one, or even two, but four signals at the
output. These four output signals consist
of the two input signals and two new
signals. One of the new signals has a
frequency equal to the sum of the fre-
quencies of the two input signals, and the
other has a frequency equal to the differ-
ence.

RF INO

+ )

FINAL RF

same process every time — any time that
two signals meet in a nonlinear device (it
doesn’t even have to be an amplifier), we’re
going to get four signals out.

You may have noticed that these “new™
signals which appear in the output of our
modulated amplifier are identical with the
side-frequency signals we met earlier.

The appearance of a change in signal
strength is, as we mentioned, because at
any one instant the net energy in a circuit
depends on all the signals present, and the
phase relation between carrier and side-
bands is such that the sidebands alternately
add to and subtract from the carrier-wave
signal’s power to give the appearance (and
practical effect) of varying signal ampli-
tude.

Once the basic idea of what really
happens during modulation takes hold, it’s
much easier to see how such circuits as the
grid-modulated amplifier (Fig. 5) can work.
These are a bit difficult to comprehend on
a straight amplitude-control basis, but
when you look at modulation as being
essentially a mixing process, things come

O
+DC

B+

When the two input signals are far apart
in the rf spectrum, as they are in this case,
we call this process amplitude modulation.
If the input signals are closer together, we
call it “mixing,” and we'll meet it again
several times as we progress through this
course. No matter what we call it, it’s the
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Fig. 4. This high-level plate-modulation circuit,
which is typical of the most popular type of AM
modulator, was wrongly explained for many
years as a type of “‘valving’ action in which the
high-power audio signal from the modulator’s

output transformer or “modulation transformer’’

alternately added power to, or canceled power

out of, the steady dc supply level, and thus
caused the rf amplifier stage to produce more or
less output power accordingly. The explanation is
highly plausible, but fails to account for the
presence of sidebands which are present in every
AM signal.

through more clearly. The major difference
between the different amplitude modu-
lators then boils down to ““where the audio
is fed in.”

The mixing-action principle also ex-
plains why bandwidth of an AM signal
depends upon the bandwidth of the audio
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MODULATOR
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signal applied to the modulator. The higher
the maximum frequency in the audio
signal, the higher will be the sum or upper
sideband limit, and the lower will be the
lower sideband limit. Since signal band-
width is the difference between upper and
lower sideband limits, this means that
high-frequency audio means wider band-
width.

With single sideband signals, incidental-
ly, both the carrier and one sideband are
normally suppressed, and the bandwidth is
thus cut to be roughly equal to that of the
audio signal fed in (or half that of the
corresponding AM or DSB signal).

The basic principle of FM is, un-
fortunately, not so easy to see accurately.
The simplified principle (which is no more

OSCILLATOR
AMPL

>
b3

Fig. 6. Oversimplified view of how frequency
modulator works is provided here, where capac-
itor microphone (in which capacitance is changed
by sound waves striking it) serves as tuning
capacitor for oscillator in the transmitter. Speech
causes capacitance to vary, which changes trans-
mitter's frequency, In practice, voltage-variable
capacitor is used and voltage applied to it is
varied by audio signal.

JUNE 1971

Fig. 5. Grid-modulator circuit for AM could be
viewed as valving action by way of grid bias, but
it's much easier to take the correct viewpoint and
see that the rf and audio input signals mix
together in the amplifier stage to produce a
modulated signal as the output. Mixer circuits
used in receivers and SSB exciters, which we’ll
examine next time, are very similar to this grid
modulator circuit,

accurate than the amplitude-control idea of
how AM works) is typified in Fig. 6, where
a capacitor microphone is used to vary the
frequency of an oscillator, directly control-
ling the frequency of the transmitted sig-
nal. This was the old standard explanation,
but as we said it’s not accurate. The fact is
that FM signals have sidebands just like AM
signals do, and what’s more the only
difference between (ham style) FM and
AM in the sidebands is that FM’s sidebands
are phased differently with respect to the
carrier. (Wideband broadcast FM has many
more pairs of sidebands than does AM;
that’s where much of its improved audio
quality comes from.)

The big difference in sideband phase is
shown in Fig. 7. You can see that where
both the AM sidebands are going up, one
of the FM sidebands goes down. Thus the
two FM sidebands appear to cancel each
other so far as amplitude is concerned,
giving rise to the steady envelope we saw in
Fig. 1. However, this imbalance between
the sidebands makes their effect on appar-
ent carrier frequency much greater, so that
the frequency of the composite signal
appears to swing with FM, where it remains
constant with AM. In fact, as the modula-
tion level is increased, you can reach a
point with FM where the effect of the two
sidebands is to completely cancel the car-
rier wave. This is called the point of
‘“vanishing carrier” and can be used to
measure modulation level.

The fact that sideband phase makes the
difference between AM and FM is the basis
of the Armstrong system for frequency
modulation, which made commercial FM
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practical. This system used conventional
AM techniques, but took the carrier out of
the signal and shifted its phase by 90
degrees, then put it back. The result was
FM.

A not-so-widely known fact, suggested
by the sideband relationships shown in Fig.
7 and proved by experiments a number of
years ago, is that you can combine AM and
FM of the same signal to produce an AM
output signal with only one sideband.

Fig. 7. Essential difference between AM side-
bands (left) and FM sidebands (right) is in their
phase with respect to carrier signal. AM sidebands
are completely symmetrical about carrier; FM
sidebands are offset in phase and so pull fre-
quency to one side or other instead of affecting
envelope amplitude. This is shown in these plots
by reversed direction of lower FM sideband.

This is not SSB as we know it, because
the carrier is not suppressed, but by proper
adjustment of the levels of both types of
modulation you can make the “‘upside-
down” FM sideband cancel the corres-
ponding AM sideband, while the carrier
and the other sideband reinforce each
other. The technique has been used on
SWBC stations, but it’s illegal for hams —
because FCC regulations prohibit simul-
taneous FM and AM of the same signal.

Practical ham FM modulator circuits
usually involve phase modulation of some
type which is made to look like FM by
adjustment of the audio frequency re-
sponse (that’s the only effective difference
between FM and PM). The phase modula-
tion is achieved by electronically detuning
a tank circuit, to cause the tank’s phase
shift to vary in step with the audio signal.

Why and How is Modulation Measured?

To carry information of any sort, a
radio signal must be modulated. Modula-
tion consists of varying the characteristics
of the signal in order to transmit the
information. Naturally, when we vary any
characteristic we can either vary it only
slightly, or we can carry the variation to
extremes — and so the degree of modula-
tion applied to the signal can vary from
almost none up to some limiting point.
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The measurement of modulation is the
determination of the degree of modulation
applied to a signal, and it’s necessary to
measure modulation of any modulated
signal for a number of reasons.

Most of these reasons boil down to the
basic factor of complying with rules and
regulations. For instance, we’ve already
mentioned that it’s illegal to apply both
AM and FM to the same signal at the same
time in the ham bands. To be sure that we
are complying with this rule, we have to be
able to measure both the AM and the FM
of the signal, and be certain that whenever
one is present, the other is not.

We’ve also seen that the bandwidth of
the modulated signal is determined by its
modulation. FCC rules limit the bandwidth
of a ham signal, and so we must perform
modulation measurements to be certain
that we remain within the bandwidth limit.

When too much AM is applied to a
signal, we saw that the result is “‘splatter,”
which interferes with other communica-
tions over a wide band of the spectrum.
Because of this, the level of AM permitted
is limited. Again, we must make measure-
ments to assure ourselves that we are
complying with the rules.

Before we can examine the how of
modulation measurement, we must meet
some of the words and phrases we’ll be
using. The quantity most often measured is
known as “percentage of modulation,” and
is derived from the instantaneous rf volt-
ages present in the modulated signal as
shown in Fig. 8 when we’re talking about
AM. An unmodulated carrier has a modula-
tion percentage of zero, while a fully
modulated signal is 100% modulated. While
it’s possible to exceed 100% modulation,
doing so is forbidden by FCC rules because
of “‘splatter,”” and such a condition is called
“overmodulation.” Most good AM signals
average about 80% modulation; some
safety factor is necessary to keep from
going over 100% with audio peaks. The
average broadcast signal has only about
30% modulation.

Since the amplitude of an FM signal
does not vary when it is- modulated, “mod-
ulation percentage’ as defined in Fig. & is
meaningless if applied to FM: all signals
would be 0% modulated. The -corres-
ponding term for FM is “modulation in-
dex,” which is the ratio of signal frequency
deviation to modulating signal frequency.
For broadcast FM, the modulation index is
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CREST TROUGH

Fig. 8. For AM signal, modulation
percentage is a function of “‘crests”
and troughs on a ‘sum and differ-
ence' basis. The resulting fraction is
multiplied by 100 to change it into a
percentage. Both crest and trough
quantities are usually measured as
voltages. In this example, crest is 86

T

SPIESTRAR TR T

usually much larger than 1.0, but in ham
FM the modulation index is usually 1.0 or
less.

Now we’re ready to look at the tech-
niques of modulation measurement. We’ll
take up AM measurements first, since most
ham work on the HF bands makes use of
AM, and then turn our attention to FM.

For AM, the most useful measurement
is that of modulation percentage. The
oscilloscope is the best instrument for
measuring modulation percentage, but sim-
pler devices may also be used to assure
compliance with FCC regulations.

With most types of AM, the plate
current of the final rf amplifier remains
constant with proper modulation, but over-
modulation (more than 100%) will cause
the plate-current meter’s needle to flicker.
This is the simplest go/no-go measurement
of modulation, and will suffice to meet
FCC requirements.

A high-resistance ac voltmeter may also
be used to measure the ac voltage produced
by the modulator; this can be calibrated in
percentage of modulation (by comparison
with scope measurements, one time) and is
more accurate than the plate-current indi-
cation. The calibration will be correct only
s0 long as the dc voltage to the modulated
stage remains unchanged.

Neon tubes may be used as visual
indicators of modulation percentage, by
connecting them through diodes so that
they compare the instantaneous supply
voltage of the modulated stage to the
unmodulated voltage and thus flash when-
ever a specified percentage of modulation
is exceeded. Figure 9 shows such a circuit,
set up with three bulbs which glow at 50%,
80%, and 100% modulation. Similar cir-
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units and trough is 12 units, so
modulation percentage Is
(86—12)/(86+12) or 74/98, which
comes out to 0,755, or 75.5%. Mod-
ulation percentage as defined here is
meaningful only for AM; since FM
has no amplitude variation, it would
always come out to 0%.

cuits may be set up with “magiceye” tubes
as indicators.

To measure modulation percentage with
an oscilloscope, the modulated rf signal is
applied directly to the vertical plates and
the modulating audio signal is applied to
the horizontal plates. In the absence of

TO
RF STAGE
MOD DI D2 D3
XFMR
z % 22K 22K 22K
50% 80% 100%
39K IBK 13|

C=0.1 yF, 1200V

+HY
(soow)

Fig. 9. Simple devices can be built to indicate
when defined modulation percentages are
achieved. This arrangement uses neon bulbs and
switching diodes to fire the bulbs when the
negative-peak modulation reaches 50%, 80%, and
100% respectively. Bottom ends of neon bulbs
return to voltages which are uniformly 65V more
negative than the voltage marking the corres-
ponding modulation percentage. These voltages,
and the resistance values in the divider which
establishes them, depend upon the voltage sup-
plied to the transmitter (here assumed to be
600V). The 65V offset is the firing voltage of the
neon bulb. When the upper end goes 65V more
negative than the lower end, the corresponding
bulb can fire. In use, the object is to keep the
50% bulb on all the time, the 80% bulb on as
much of the time as possible, but never permit
the 100% bulb to flash.
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modulation, the display is a single vertical
line in the center of the screen, because no
horizontal deflection voltage is available.
This vertical line is a picture of the carrier,
and its height is proportional to the car-
rier’s intensity.

When modulation is applied, the mod-
ulating signal provides horizontal deflec-
tion to the scope and at the same time
causes the carrier’s intensity to vary. At the
positive peak of the modulating signal,
carrier intensity will be maximum, and the
display will be at one limit of its horizontal
deflection. At the negative peak of the
modulating signal, carrier intensity will be
minimum, and the display will be at its
other horizontal limit.

With 100% modulation, in which the
maximum carrier intensity is twice that of
the unmodulated carrier and the minimum
carrier intensity is zero, the resulting dis-
play is a triangle. With less than 100%
modulation, it is a trapezoidal shape, and
for this reason the scope measurement
method is often called a ““trapezoid pat-
tern” modulation measurement. With more
than 100% modulation, the triangle devel-
ops a horizontal line at its tip, representing
the excess modulating signal (the carrier

A B
0% <100%

D
>100%

100%

Fig. 10. Trapezoid patterns for 0%, less than
100%, 100%, and greater than 100% (over-
modulated) modulation percentages are shown
here in ideal form. Modulation percentage can be
measured directly from scope screen by taking
the fraction (a—b)/{a+b) and multiplying by 100
(patterns B and C). When b=0 as in C, this
becomes afa or 1 times 100, for 100% modu-
lation. In addition to indicating modulation
percentage, this measurement tells whether
modulator is distorting the audio signal. Clean
signal is indicated by straight sides. Any kinks or
curvature of the slanting parts of the display
mean trouble in the transmitter.
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ITY-CONTROLLED imports. Warranty is 2 years on parts, 6
mos on labor. We pay the shipping to your door at advertised
prices! Here they are:

LBO-301: 3’ Portable, Ln%gered wlf.h both vertical & hoxu
accurately cahhrdl.ad DC-T M

0.2 usec & up xB87x12%7, 14 lbs
LBO-501: ”, triggered both vert. & horiz, accurately cahb
DC-10 MHz. 7T mv rms sensit. Swps 0.2 usec & up.
Ak R Gl AT el g e R S e S T i 339.50
LBO-53B: 5" Vectorscope, DC-10 MHz. Hybrid solid-state &
tubes, FET’s eliminate display bounce from line transients,
Clear Vector Pattern display. 11”x8%x17". 30 lbs . 229.00
10X Probes for above: LPB-10X,each ............ 15.90

SCOPES & COUNTERS AT LOWEST PRICES EVER!
All scopes checked for sweep, defl.,, good CR tube. OHC
{OverHauled, Calib.) ¢an be added at cost, grtd not to exceed

$75.00 per item. Some already OHC’d. Will send detailed
specs on anything you ask about.

TEKTRONIX OSCILLOSCOPE BARGAINS:

503: 450 KHz pass X-Y Scope et 395.00
519: DC-1000 MHz real time, OHC . . 2750.00
535: Blue, round-cornexr DC- 11 MHz. .02 usecfcm & up.
Calibrated Variable Delay. Already overhauled &
certified . 495,00
535A: Later model, DC o 18 MHz, already’ uverhauled
and calibrated: s iy S s e 95.00
541A: DC to 30 MHz, 20 nsec/div.and up ...... 550-00
545A;: Same plus calib. variable LR -y ol 8 e e 750.00
RM45A: Same, forrack mounting . ... ........... 700.00
RM545B: Rack-mtg 33 MHz pass, wjcabinet ....... 875.00
545B: Cabinet model ... .. v i
564: Storage, with 3B3 and 2-trace 3A1, already OHC d
1650.00
570: Tube curve tracer 00
575: Transistor curve trac
661: W1t11 451 & 5T1

3876: 2trdc<. iuimpler, $275. B: 5 mv Hz, $40. CA:
2-trace 24 MHz $125. CA already {)HCd 5150 53{54D 1
mv/cm, $35. 53/b4G: 20 MHz differential §50. G
mv, 30 MHz $75. S: Diode recovery $175. 80, PBQ 5 atten
$50. 82: $350.
HEWLETT-PACKARD SCOPE BARGAINS:
With 1405A 2-trace 5 MHz & 1422A sweeper
plugins & 2 probes o L e e 600.00
With 14(}2}\ Zwlrace 20 MHZ & 1420A
o] ol T N e e e B e T A Py ey A

140A:

OVERHAULED & CERTIFIED COUNTERS
Solid-State 220 mHz: CMC 737CU, ".' nixies,

lus 5254 & B. Light & compact . ............. 750.00
510 mHz: Substitute 525C for 255 Ad i 100.00
10 Hz—15 gHz: Read freq..on 7 DCU’s ne oo

algebra! Beckman 7370/7580 comb
AND PLENTY MORE! Ask for List H1a

R.E. G'OODHEAFIT CO:, INC.

Box 1220-GC, Beverly Hills, Calif. 90213
Phones: Area Code 213, Office 272-5707

VHF CONVERTERS

We manufacture a complete line of converters for
50 through 432 MHz. Models to suit all needs — DX,
FM, ATV, MARS, etc. A postcard will bring our
new FREE CATALOG with pictures, schematics,
specifications and prices.

JANEL
LABORATORIES

P.0.Box 112
Succasunna, N. J. 07876
TEL: 201-584-6521

A 2M PREAMPLIFIER

12 vdc powered.
27 db gain (approximately)
noise figure 2.5
will take Regency HR-2
or Motorola to 0.1 uv sensitivity
without appreciable noise.

Metal case. ONLY $17.95 ppd

CRAWFORD ELECTRONICS
302 West Main, Genoa IL 60135

91




RT1TY

TELETYPE! Using tape for repetitive material
such as station description, over-the-air QSL, and
such? You should Model 7A tape transmitters $9.

RELAYS? W.E. Model 216A pofar relays, in fine
shape, $5 each; fair shape $2.50 each. Poor shape
Sl

TELETYPE DISTRIBUTORS. Model 30A start-
stop distributors for any printers requiring sep-
arate distributors, for tape equipment, etc. In-
cludes both transmitting and receiving distribu-
tor, Westinghouse 1/75 hp, 115 V 60 Hz, 1800
rpm motor, $17.50.

TELETYPE TAPE GEAR. Complete
mitter with built-in distributor, ac, $3
are compact units, ideal for ssﬁmg' _
with various tape loops for standard Q&O infor-
mation or messages.

TELETYPE PERFORATOR. Model 2A typing
perforator, good shape, does not tie up your
system when you are making tapes. $35.

‘price so if

TELETYPE TAPE DISTRIBUTOR. Madel 7A
tape distributor {(matches 7A tape transmitters)
with plug-in jack for 7A tape head, $14.90.

TELETYPE DISTRIBUTOR. Model 73 distribu-
tor (see page #1800 of HAM-RTTY book) for use
with tape transmitters, printers with no distribu-
tors, etc., $10.

TELETYPE PRINTER. Strip printer for those
interested in a compact unit, less than one cubic
foot in sizel Model 401. Allows you to copy
signals. off the air while cutting tape in answer
without tying up your regular page printer. Prints
on standard 5/32" tape. $45 in good shape, $25
not in good shape.

All units in short supply; first come, first served.
All sold F :H. Quality of the units varies
from new c and ugh. Early orders will get
best gear, _are, priced at ugh condition
~a new unit, be glad; if you get
an ugh modei iﬁé thankful that you got one at
all. Send check or maney order to Radio Book-
shop, Peterborough NH 03458. USA only, please.
And include postage unless you want units sent
collect by UPS or Railway Express.

RF J{

L/C
e -
1 HORIZ, E-
1
SCOPE
VERTICAL

,i,ﬁz

Fig. 11. This is how to hook up scope to get trapezoid patterns of Fig. 10. Rf is sampled from final
tank circuit by means of link coil and tuned circuit L/C, and fed to vertical plates of scope through
short, direct connections. Audio is sampled from secondary of modulation transformer and applied to
horizontal plates. Capacitor C is safety blocking capacitor to prevent supply voltage from getting into
scope; resistors R1 and R2 cut down audio signal level as required, and may not be necessary for
low-power rigs. Size of display is adjusted by tuning of L/C and setting of R2.

canncot reach less than zero infensity).
Figure 10 shows these patterns, and Fig. 11
shows the typical test hookup for the
average ham transmitter.

The value of the scope method over all
simpler techniques is that the two vertical
edges of the display are direct represen-
tations of the quantities which define
modulation percentage, and so you can
calculate modulation percentage accurately
from the scope display by the formula
shown in Fig. 10. In addition, the slanting
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edges of the display are drawn by the two
signals involved, and should be straight at
all times. Any kinks indicate distortion
being produced by the modulator, which
could result in interference to other signals
and even at best would mean a sloppy
output signal.

Scope measurements can be made on
any AM transmitter, since they simply
compare the signal doing the modulating to
the signal being modulated. The simpler
techniques apply primarily to high-level
plate-modulated transmitters (the most
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common type), and must be used with
caution if any other modulating technigue
(screen, grid, or cathode modulation, for
instance) is employed.

When it’s FM instead of AM you're
measuring, the situation is somewhat dif-
ferent. Most of the common modulation
measurement techniques apply only to
AM, and cannot be used for FM.

The accurate technique for measuring
FM involves a device known as a spectrum
analyzer, which is not normally found in a
ham shack. The normal ham technique is
to locate the point at which the first pair
of “extra sidebands is produced. This
requires a 3 kHz oscillator and a sharp-
tuning receiver capable of detecting one
signal which is only 3 kHz away from
another, stronger signal.

The transmitter is modulated with the
output of the 3 kHz oscillator, and the
output signal is examined with the receiver.
Both the carrier and the side frequencies 3
kHz either side of it should be detected.
Audio gain of the modulator is now slowly
increased until a second pair of side fre-
quencies, this time ¢ kHz away {rom the
" carrier, appears. The gain should be backed
off until the second sidebands just dis-
appear, and this point marked as a mod-
ulation index of 1.0.

An ac voltmeter may be installed in the
modulator to measure signal level for the
1.0 modulation index, and when a micro-
phone is substituted for the oscillator the
gain can be adjusted so that this modula-
tion index is never exceeded.

At certain points, the carrier of an FM
signal appears to vanish. This occurs as the
modulation index is increased past 1.0. The
first point of vanishing carrier is at a
modulation index of 2.4; the next one is at
a modulation index of 5.52, and the third
at 8.65. Similarly, the first pair of side-
bands vanishes at modulation indexes of
3.83, 7.02, 10.17, and 13.32. Modulation
indexes greater than about 8.0 are too wide
for even VHF FM bands, but the points of
vanishing carrier and vanishing sidebands
can be used to set certain indexes with
certainty.

The technique is similar to detecting the
second sideband pair; the difference is that
the receiver is left tuned to the carrier, and
the audio gain increased until the carrier
vanishes. This represents a modulation
index of 2.4. The receiver is then tuned to
the first pair of sidebands, and gain in-
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HHLoevices

TTL INTEGRATED CIRCUITS
HAL is now stocking NEW 7400 series TTL
IC's, Available are 7400, 7401, 7402, 7404,
7405, 7410, 7420, 7430, 7440, 7441, 7442,
7473, 7475, 7490, and 7493. Write for prices
and complete catalog. HAL DEVICES BOX
365L, URBANA, ILLINOIS 61801

@) COAXIAL SWITCH yoqe

si535 NOW ONLY $71.25 550A

BARKER & WILLIAMSON, INC.
Canal Street, Bristol, Pennsylvania 19007

432 MHZ CONVERTER
MODEL 432CA

ONLY $64.95 pp.

Low Noise Silicon Circuitry @ Attractive Metal-
lic Green Styling®Built-in ac Power Supply
@Silver Plated Cavities @Write for detailed liter-
JANEL ature ar order direct, specifying i-f frequency.

P.0. Box 112, Succasunna, NJ 07876
LABORATORIES Telephone 201-584-6521
o e T e A R T

®HP 200 D AUDIO OSCILLATOR 6 ¢ to
® URR 13 RECEIVER 225 to 400 MC, This
® URR 35 RECEIVER 225 to 400 MC, Same as
@SRR 11 RECEIVER 15 KC to 600 KC. Very
®OQUTDOOR SPEAKERS 4

® TEKTRONIC PLUG-IN type CA dual trace in
® APX 6 TRANSCEIVER can be converted to

® NAVY BEAM FILTER 1020 cy with cord &
® 38 MH COILS 5 for
® VACUUM SWITCH mounted in glass holders.
@ PRC 10 BACK PACK walkie talkie, Range 38
®COLLINS FILTER 250 KC center 2 KC
Terms: Remittance in full or 25% deposit on

COD orders. Minimum order $5.00
warehouse

J.J.GLASS CO. SALE

70,000 cy in good condition, Sale price 27.50

receiver is a single conversion superheth with
built in 110 VAC 60 cy power supply. Sale
PR e o oy e - o R el 27.50

above except dual conversion superheth, Sale
o e e e s s 49.50

elabaorate double superheth ‘having 2 stages of
R-F amplification, Sale price ........ 75.00
square tal
cased, Cone is treated for outdoor use. 8

60022 built in transformers, Good for boats,
tweeters, etc. Sale price 3.49

exc. cond. Saleprice .............. 97.50

1215 MC ham band, less tubes. Sale price 4 95
Conversion sheets for above

former. Can be used as remote control unit.
Sale price

....................... L

switching control. Sale price . ........ 1.95
............... 1.50

Will trip by using small magnet. Good for
burglar alarm, door, cabinets etc. 3 for .,1.00

to 58 MC. Battery operated. Sale price 49.50

wide, New, 2.50 ea.

OB our

J.J. GLASS ELECTRONICS
1624 So. Main St.
Los Angeles, Calif. 90015
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WE PAY CASH
FOR TUBES

Lewispaul Electronics, Inc.
303 West Cresceni Avenue
Allandale, New Jersey 07401

radm amateur I I b k
00

GET YOUR NEW
ISSUES NOW!

Over 285,000 QTHs in
the U.S. edition $8.95

Over 165,000 QTHs in
the DX edition $6.95

NEW EDITION EVERY:
MARGH 1 — SEPT. 1
JUNE 1 — DEC. 1

These valuable EXTRA features included in both editions!

e 0OSL Managers Around the e Prefikes hy counlr:esl
World! Zips on all QTH’s!

A.R.R.L. Phonetic Alphabet!
Where To Buy!
Great Circle Bearings!
= World Prefix Map! International Postal
e International Radio Informatian!
Amateur Prefixes e Plus much more!

See your favorite dealer or order direct (add 25¢ for mailing
in U.S., Possessions & Canada. Elsewhere add 50¢).

e Census of Radio Amateurs
throughout the world!

» Radio Amateurs’ License
Class!

e @& ¢ 0 @

creased until they vanish. This is a modu-
lation index of 3.83. Back to the carrier,
and increase modulation until it vanishes
again at 5.52, and so forth. If two separate
audio gain controls are provided on the
modulator, one can be used to set modula-
tion level and it can be calibrated by this
technique; the other can then adjust for
differences between microphones.

VHF FM enthusiasts sometimes use
“frequency deviation meters’” to adjust or
measure modulation level of their trans-
mitters. These meters are similar to FM
receivers, and provide direct indication of
the bandwidth of the modulated signal.

...Staff®

Moving? Please
Let Us Know!

A ¢ Sallbook .

: -5 =l o 925 Sherwood Drive
- et B | ke Bluft. Il 60044

OUREEEGHIECT
FQUIPMENT

Electronic Parts, Tubes, Radios
New & Used Amateur Gear.
Send 25¢ for flyer listing hundreds of bargains,

and we’ll add your name to our permanent
mailing list.

JEFF-TRONICS

4252 Pearl Rd. Cleveland, Ohio 44109

Motorola HEP Semicondutor Devices

NEW FUNCTIONAL ICs
C6004 1-W Audio Power Amp. .. $2.60
C6005 2-W Audio Power Amp . . . $4.35
C6006 4-W Audio Power Amp. . . $5.60
JUNCTION FETS

N-channel RF
N-channel Audio .....
DUAL-GATE FETS
F2004 VHF RF Amp-Mixer ....
F2007 VHF RF Amp-Mixer
Diode Protected LOW-
NOISE 2.6 dB @ 200 MHz$1.65

HEP-802
HEP-801

$2.50

94

Instant Circuit Boards

See Ken Sessions’ article “Something
New In PC Construction” — March 73
Magazine, Page 61. Or our AD in the
April issue. Or write for details.

More Hep
For mare HEP devices, see our ADs in
the Feb. and March issues of 73 Mag-
azine ... Or write with your semicon-
ductor requirements.

HEK-3 RADIO AMATEUR KIT
Contains (2} HEP-590, (1) HEP-570 plus
hook with 10 Ham Projects. .. ... $5.95

Please include .25¢ for shipping
All orders shipped Air Mail

CIRCUIT
SPECIALISTS CO.
Box 3047, Scottsdale AZ 85257
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EXPERT REPAIR AND CALIBRATION SERVICE

Specializing in_repair and calibration of test, amateur, CB,
and business FM equipment. Prompt attention by highly
quuin ed personnel. All technicians hold both FCC amateur
and commercial licenses. Write for shipping instructions.

SOUTHWEST RADIO-METRICS

290 Alamosa Road, Albuquerque, N. Mex. 87107
Telephone 505-345-0768 505-762-2224

SPACE ELECTRONICS division of
MILITARY ELECTRONICS CORP.
HAS MOVED AGAIN!

to bigger facilities to handle our large stocks of
military surplus electronics. We are always buying
and always selling. For all your needs contact us at
76 Brookside Drive ® Upper Saddle River
New Jersey 07458 e (201) 327-7640

SEE YOUR
DEALER FOR

EQUIPMENT

NEW CATALOG AVAILABLE, WRITE:

AEROTRON, INC.
P.0. BOX 6527, RALEIGH, N.C. 27608

Thousands of Parts

ELECTRONIC PARTS & EQUIPMENTS
See us U Builders for Bargains (na fliers)

DOW TRADING CO. INC.

1829 E. Huntingten Drive
Duarte CA 91010 — 213-357-3763

Custom Transformer Design & Manufacture

Write today for a free quotation on any transformer,
choke, or saturable-reactor. Each unit will be designed
and manufactured to vour exact specifications. Standard
E-I and tape wound “C” cores are available. Quantities
from single units te production runs may be accom-
modated. Custom rewinding services are also available.

PETER W. DAHL CO.
5325 Annette Ave., El Paso, Texas 79924
Tele: 915-751-4856

- HILLTOPPERS
ke Pl INSTANT ERECTING
L ek 3ELGM....$14.95
8EL2M....$16.95
We also make Saturn 6 Halos - - 6 & 2 M Beams

HI-PAR PROD. BOX 88 FITCH. MA 01420

Receiver Repair Specialists
Equipment Broker-Dealer
We Sell (SASE) ® We Buy (Write)
201-366-0388 (First) 201-743-5705 (Second)
PARADD ENGINEERING SERVICE

Lawrence Rd. (Randolph) Dover, N.J. 07801
Paul A. Reveal — W2ADD

(@]

3 PC. KIT

s“"@ﬁ

COUNTING SYSTEM

Includes SNT490 decade

counter, SN7441 BCD

decoder-driver, SN7475

quad latch with hookups
mstructions

GENERAL ELECTRIC
3WATT AUDIO AMP,

Any 3

10%

; s
FAIRCHILD IC “AMP"
Any 3 10% Discount! e
Type Description Lo
Operational
Hi Speed Diff.

Dual Comparator

ge2"

SPRAGUE- IC'sll.\, |4 FUI.L

Your Choice

3 for $1

LIGHT EMITTING DIODES

$1.50 Any 2 for $2.69 N~
[] Visible LED “brite red" ... .. — =

g
|
(]
O

—_—

NRCEs

e

908 Full Adder
909 Buffer

912 Half Adder
913 Shift Register *

Discount!

3 for $10

Delivers 3.5 watts continuous, 10 watts peak With
heat sinks; micro-mini size: ¥ x Yz x 12"7. 9 to
30V supply. High sensitivity. to 16 ohm. For
mono & Stereo phonos, tape, FM AM. TV, servo.

AMP !é
so.s8

%\“" ooo 2
QS;\ PIV $1

PIV SALE

100

%

Ll Visible "'brite red'' sensor® .
L) Invisible infra-red LED . .. .. ..
Invisible infra-red sensor* . .. \

* ‘With built-in‘ Darlington amplifirs

PIV
[] 2000+
] 3000

10¢ Catalog on Fiber Optics, ‘ICs’, Semis, Parts
Terms: add postage. Rated: mnet 30, cod’'s 25%.

Phone Orders: Wakefield. Mass. (617) 245-382%
Retail: 211 Albion, St., Wakefield, Mass.

POLY PAKS P.0. BOX 942 A

Lynnfreld Mass.
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HIGH VO LTAGE [EPOXY RECTIFIERS
1 AMP 0¥ :

SALE

1.00
1.35
1.65
2.25
2.96
3.50
3.95

1000 .
*microminiature

RECTIFIERS

95



[~ 73 Reader Service Coupon 7|

Now we don’t say that every single reader
must buy every last product advertised in 73.
We believe that, but we don’t say it. The very
least every reader can do is to put on a show of
interest in the products herein advertised. To
make this a simple task, even for the laziest
reader (now there is a contest for you!), we
have cleverly arranged the advertising index to
double as a readers service coupon. All you
have to do is tear it out (or photocopy it) and
send it in with the appropriate boxes marked.
(We have a prize for the most boxes marked
...a silent prayer of thanks from the pub-
lisher). We'll accept postcards, slips of paper, or
almost anything else that lists the companies
you want to hear from and your address.

No one likes to go into a store without
buying something, right? It is the same with
these information requests. You will be
expected- to buy something. Oh, it doesn’t have
to be a $50,000 antenna system, but it should
be something modest...a transceiver...a
linear . .. you know. We'll leave the decision up
to you, knowing that we can trust you to do
the right thing.

And we are definitely not saying that the
use of this service coupon has any curative
powers, but we cannot but notice that many
readers report remarkable relief from simple
backache, headaches, lumbago, and acid
indigestion after sending in their coupon. Why
take any chances?

ADVERTISER INDEX

O Aerotron 95 O L.A. Electronics 77

O Alpha 64 0O Lewispaul 94

O ATV 88 O Mann 39

O Avanti 68, 69 O Motorola Cover llI
O B&W 93 O National 21

O Callbook 94 O Nytronics 25

O Paradd 95

O Pickering 23

O Poly Paks 95

O Regency Cover Il

O RP Electronics 89
O Sentry 35

O Shakespeare 71

0 Southwest Radio 95
0 Space 95

0 Swan 41, 42, 43,70
O Swan Antenna 79

O Camp Albert Butler 47
0 Circuit Specialists 94
O Clegg 53
Crawford 91
Cushcraft 74
Dahl 95
Dow 95
Drake Cover IV, 25
EKY Video Vision 23
Electronics | llus. 47
Epsilon 55

Freck 55 O Telecomm 31
Gam 75 O Telrex 72,73
Gateway 83 D Tower 93

O Tri-Ex 78

J.J. Glass 93
Goodheart 91
Hal 55, 89, 93
Heath 19
Heights 76
Henry 29
HiPar 95

O Vanguard 23, 57,83
O Vibroplex 23

O Wolf 89

O World QSL 89

O 73 Stuff
73 FM Books 49
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PROPAGATION CHART
J. H. Nelson
Good (open) Fair O Poor[]

_]une 1971
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EME208.38 1 5 RS

©F 6 9 10 11
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20 2182202324225

k7 kg @9 30
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A = Next higher frequency may be useful also.

- 2V __ _| = =Ditficult circuit this period.
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