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cert ified reco rd of the miles they
walked .

In every Walk there is necd for a
com mun ications netw ork, prefe rably
mobile, that keeps track of the Walk

ANTIQUE WIRELESS and
RADIO DISPLAY

W6KCO , have install ed this unique
display which sho uld he of jnter cst 10
the general public and educational for
the many schoo l childre n who vb it
th is fine museum. Th ings o f inte rest
includ e a display of early radio tubes
from land , sea and aircraft eq uip ment
and a mode l 1920 wire less sta tion.

A fine exhibit of antique win' less
and radio equi pmen t is on dis play a t
the Aero space Museum, Balb oa Park,
San Diego, Californ ia. The members
of th e San Diego Chap ter of QCWA,
under the chairmanship o f J im Harth

Hunger Hikes Need Hams' Help
On May 8 and 9, 197 1, in mor e

tha n 350 cit ies in the U.S. and 40
ot hers around the world , millions of
p rivat e citiz ens will bit walking
th rough their local comm unit ies in th e

\

LED Crysllli GrowthD~ment

Exper im en t al gallium-phosplde
cryst als have been grown for th e first
t ime at Mot orola in Phoeni x. Such
crysta ls are the starting ma terial for
the fabrication of green Ugh l emil-
ting diodes . A modified Czochralsk i
technique is used to " pull" the
crys tals from a mol te n alloy of the
two elements. High ambient pressure
(... 1500 lbjin") is requi red over th e
melt in ord er to com pensa te for the
unequal vapor pressures of gallium
and phosp ho rou s. Without pressure ,
the phosphoro us would rapidly boil
off, and no useful crysta ls would be
formed. The high pressure react ion
chamber is ho used inside a lO ft
diame ter safely tank , and growth of
crysta ls is monito red remo tely on a
TV screen. Establishing a high vol
ume capability in the prod uctio n o f
exo tic materia ls such as gallium phos
phide is a necessary part of Motor 
ola's con tinu ing ex pans ion in the

. , field of opt oelectr onics.

Parts 2 and 97 of the Rules
dea ling with th e sharing of the
1800-2000 kllz band by the ama
teur radio service has been amend ed
by th e Commission to modify the
availability of the frequ encies for usc
by the ama teu r service on a shared
basis with Loran stat ions . The act ion
become s effec tive April 13, 197 1.

The Co mmission act ion was in
response to not ice from th e Coast
Guar d tha t certai n chan ges in the
Loran-A radionavigat ion system arc
neces sary for imp lement a tion by May
1, 197 1.

Parts 2 and 97 permit the amateur
service to usc the ban d on the basis
that it shall no t cause interference to
the Loran-A radionavigation service
th at it sh311 not be a ba r to the I '
expansion of Loran , and is "s ubjec t
to cancellation or to revision, in
who le or in part , by order of the
Com mission with out hearing . "

The changes provide modi ficat ions
in the Pacific Coast freq uency seg
men ts to shift ama teur operat ion
from the higher frequenc y segments
to th e lowe r frequen cy segmen ts,

Clae of Iif:l'n !\l.!
3uthorizt'<1

Amateu r Extra and
Advanced

Amateur Ext ra Only

3775·3875 kHz
7075 -7 100
7175-72 25
14 175-14250
21 22 5-2 1325
28 37 5-18500
50 .0 - 50. 1 MHz

Ge neral and (AlIIclitinnal: All
aut horized amateur privileges exce pt
those excl usive frequ ency ope rating
privileges which are reserved to the
Advance d or Extra class but including
operatin g privileges in the 707 5- 7 100
kHz band with telegraphy, and with
telephony when locate d ou tside Re
gion 2.

Novice : Those amateur privileges
designated an d limite d as follows:

Radio telegraphy is aut horized in
the freque ncy ban ds. 3700 -3750,
7 100- 7 150 (7U50-7075 when lo
c a t e d out si d e R e g i on 2),
2 1 100- 212 00 and 18 150- 28250
kHz, using on ly type Al emission and
145-1 47 MHz, using radiotelegra phy
emissions as set forth in § 97.61.

Amateur Extra and Advancffi : All
authorized amateur privileges includ
ing exclusive frequency operating au
thorit y in accordan ce with the follo w
ing table :
Frequencies
3500-35 10 kHz
37 50.3775
7000.70 10
7 150.717 5
1400 0. 14010
14 150- 14175
2 iOOo.21 01 0
21200. 2 1225
28350. 283 75

The FCC has just released it s long
awaited prop osal to expand the high
frequency phone bands. The move
carne after many long months of
poring over petiti ons , proposals, and
comments submitted by int ere sted
amate urs and groups . The peti tion, if
passed with ou t change , would mar k
the amateur 's first move into a licens
ing syste m tha t is truly based on
"incentive" rather than " punish
ment."

FCC Secretary Ben Waple said,
" The Commi ssion believes tha i some
expansion of the .. . telephony sub
bands is desirable," He stated th at an
exclusive 25 kHz segment o f each
ph one band would be set aside at th e
low end for Exira class use. h . j usti
fying this, he added, "The modest
numbe r o f U.S. licensees o f this class
should not significan tly affect foreign
telephony operation therein and the
greater possibilit y o f ... (working
DX) shoul d be an incent ive to qualify
for the Extra class license.

With the ex cept ion o f the 7 MHz
band, expansion of each of the cur
rent Extra/Advanced reserved sub
bands is prop osed, Expans ion of cur
ren t General/Co nd it ion al subbands is
proposed in fou r bands. Expansion of
th e 28 MH1. ph one subband to provide
a similar pattern o f Extra and Ex tra/
Advance d phone subbands is also
being proposed by the Commission.
Appropria te modificat ion of the 7 and
2 1 MHz Novice subbands is included.
A 28 MHz Novice band is being
propose d as compensation for the
pro posed reduct ion in the 2 1 MHz
Novice spectru m. Because of the light
occupancy in the current 25 kHz

FCC PROPOSES NEW EXPANDED PHONE BANDS
, I I

Pacific Coast
Hams
Get Shifte~



along the rout e and han dles all the
traffic th at deals in emergency and
organization al information as well as
info rma tion on food and medica l sup
plies. Such a situ ation would probably
be most effectively ha ndled by a radio
network of 2 meter FM mobile and
based rigs in conjunctio n with a re
peater. Where these are lacking, one
could also use net s of 6m or 40m
mobile rigs.

Beyond th e individual Walk net
works, there is anot her dimens ion to
consider . A feeling of common effort
is present among all th ose around the
wor ld taking pa rt in that day ; in a
sense, however, the realization of th is
fact is largely limited to paper. Com
munications between the participants,
both in th e U.S. and in the rest of the
world would really crea te a live ex per
Ience of int ern ational unity, and allow
the walkers to sense the dimensions of
their presen t effort s and their futun
tasks. Jt would greatly enhance th .
Walks to have national and in te r
nat iona l rad io com mun ication s be
tween different Walks, and between
the Walks and the project s they are
supporti ng. People could exchange
words of th.anks and good will, send
messages on the progress and outco me
of certa in Walks and sense a un ity of
common action.

In order to facilitate such a ven
ture, it might be helpful for hams ju st
to be listening to their sets when they
have free time the weekend of May
8-9. Fr om th at net frequen cies, con
trols and timeta bles will evolve a
needed .

If you or you r club are interested
in helping out and wish more infor .
mat ion abou t th e Walks in your area
please con tact Mike Donoghue , Mary
knoll College, Glen Ellyn, Illinois
6013 7, (31 2) 469-45 00 , or Mary Ann
Mason of the American Freedo m from
Hunger Foundation , 1717 H St.,
N.W., Washington, D.C. 2000 6, (202)
382-6727.

largest con structive show of grass
roots concern abou t the problems of
hun ger and poverty that the world has
ever witn essed. In conjunction with
t he U.N. Food and Agriculture Organ
ization (FAO), the American Free dom
from Hunger Foundati on (AFF HF ) is
sponsoring the Internation al Walk fo-r
Develop ment Weekend through the
local organizing activities of its stu
dent Young World Develop men t com
mittees. Effective radio comm unic a
tions bot h withi n and among the
ind ividual Walks is essential for the
safety and success of all the Walks.
Hams nationwide are being asked to
participate on th e local level in this
wor ld-wide effort.

The Walk for Developm ent is a
program proven aro und th e natio n
during ·the past five years in its capa
city to raise funds for foreign and
domestic self-he lp develop ment pro
jects . Moreoe ver, it is a good means to
motiv ate a whole community int o
learn ing and doing mo re about the
cata st rophic problem th at the mai
nourishment of one-ha lf the world
graph ically rep resents. Whole com
mun ities are drawn toge ther to co
ope rate in the effort, and, in the
process , generation and apathy gaps
are bridged.

A Walk work s like this: a local
grou p organizes itself to condu ct a
public informatio n campaign - giving
speeches, printilOposters, dist ributing
brochu res - and to recruit Walkers.
The local committee also maps out a
Walk route - usually 20 to 30 miles
long - that winds through th e city or
countryside. Each Walker is respon
sibile for solicit ing his own spon sors,
each of who m pledges to contribu te
an amount of money - fro m a few
cents up to a dollar or more - for
every mile successfully comp leted by
the Walker. On t he day of the Walk,
the cro wd of Walkers begins early in
the morning on its trek, hiking
throughout the day; then they collect
from their sponsors according to a

Tell our A.dvertisers 'You Saw it in 73

The reduction in th e calls was no t
du e to the number of amate urs at
tempting to contact the club station,
WB41CJ , but rather due to the fact
that the club was down to only tw o
transmitters on 20 and 40 me ters,
and the fact that they were redu ced
to four ope rato rs plus a visit ing
amat eur who assisted.

Tuesday and had doctors and a hos
pita l bed wait ing at the Children 's
Medical Center.

Mon icas family do ctor sough t a
ham radio operator in the Dallas area
to 'see if he could get in touch with a
Colom bia doctor he thoug ht was in
Dallas.

" Another ham radio operator cal
led' me Sunday," Adel said ,"and
asked me to help him with th is call
for help from Colombi a. We too k the
call and got in touch with the doctor
after fin ding out he was practicing in
Wichit.a Falls now."

Then the ham radio operat or got
the two doctors together. They diag
nosed the girl and decided she need
ed to be hospitalized immediately .

The Wichit a Fall s do ctor then con
tacted anothe r Colombia doctor in
Dallas for him to mak e the necessary
arrangements for Monica at Child
ren 's Center.

Dr. Carlos Esq uiva, from a tow n
only 100 miles away fro m the little
girl's hom etown made th e arrange
ments, Dr. Esquiva, a residen t at St.
Paul Hospita l, also was on hand' to
meet the youngs ter 's airplane,

reached during the, Apollo ]1 launch.
During th e Apo llo I 2 launc h they
received approxi matel y 1300 calls,
about 900 were reco rded for Apollo
13, and at this time about 500 calls
for the Apollo 14 mission.

Radio Comes to Aid of Girl

APOllO lAUNCH PARTICIPATION WANING

Repri nted fro m Dallas Times Herald.

Th e Cape Kennedy Ama teur Radio 
Socie ty conducted its special laun ch
for the Apo llo 14 mission on Jan
uary 31, 197 1, despite attrition of its
members due to a layoff occurring at
the Space Cent er. Approximately
500 calls were handled by the club
members.

Founded about five year s ago, the
Space Cen ter Amateur Radio Socie ty
at one poin t had as many as 40
members. At present the socie ty is
down to 8 mem bers . During previous
launch operations, as high as 2000
calls have been taken in th e 24 hours
following th e launch. Th e peak was

Authorized frequencies and emissions

According to a recent arncre m rue
ctronics , the FCC and the White
House Office of Telecommunication s I
Policy are about to disclose detailed
plans for a study of the use of the
radio spectrum. In preparat ion for
the study, OTP has already asked the
In t er d ep artment Radio Advisory
Corr mit tee to prepare a statemen t on
the nature and extent of the govern 
me nt' s use of the spectr um. Since
large blocks of frequ encies are set
aside for ex clusive govern ment use,
the consensus is that the committee' s
statement could lead to provisions
for non defense agencies to share
their freque ncies with private users.
The study is a part of a long-term
program that shou ld " lead to a more
rational use of th e frequency spec
tru m."

Frequency hand, MHz Emissions
1.800-2. 000 Al , A3
3.500-4 .00 0 Al
3.50 0-3.750 F l
3.750 -3.875 A S, F5
3.7 50-4 .000 A3, F3
7.000-7.300 A l
7.000-7.075 F l
7.07 5-7.100 A3, F3, Ab, F5
7.100-7.150 Fl
7. 150-7.225 AS, F5
7.150-7.300 A3, F3
14.000- J4.3 50 A J
14 .000-14 .150 F l
14.150-14 .250 AS, F 5
14.15 0-]4.350 A3, F3
21.00-21.45 Al
21.00-21.20 Fl
2 1.200-2 1.325 A5, F5
21.20-21.45 A3, F 3
28.00-29.70 Al
28.00 -28.35 FI
-- - ~ -- - - A3, F 3, AS, F5

Extra class CW segments , the FCC "- - - - =---=c:c--:::-- - - - - - --:--:--:- --=:-:::-c:cc:c- - - --j
state d , reduc tion of each of the se
allocations to 10 kHz is proposed .

Th e spe cific rule changes pr oposed
by the FCC are as follows :

News Page One
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exp and and man the communications
network.

Basic operation and traffic hand
ling was coo rdina ted on WB6AAE via
the repeater. Ad ditional coordination
and organizational tra ffic handling
was coordinated via WB6AAE's UHF
repeater to allow 2 meters to hand le
only Oily Bo id traffic . The coasta l
area in and aro und the bay is quite
rugged and mountaino us and although
WB6AAE covers th e area well , th ere
were areas where communication was
marginal. To overcome thi s terrain
pro blem, the VHF Exp editionary
Society act iviated their own 2 meter
repeate r (K6GWE) and the two re
peaters were tie d . toge ther via a
"hu man link." Stations on WB6AAE
(2 me ter PM), WB6AAE (UHF-PM),
and K6GWE (2 met er FM) were set up
at net con trol. Backup base sta tions
were established in Oak land, 'San
Francisco , and San Rafael to provide
addit ional access to clear phone lines
and handle over flow tr affic.

In ali, 65 amateurs from the three
clubs spen t a to tal of 922 hou rs
pro viding FM communications during

AS BEING
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In the foggy predawn hou rs of the
morning, t wo oil tanker s (on e in
bo und, one outb ou nd) collide d near
the Golden Gat e Bridge creat ing one
of the largest oil spills in recent years .
In excess of 800, 000 gallons of bun
ker fuel seeped out of the ruptured
forward section of one of the tankers.
The cru de-like oil was rapidl y carr ied
into San Francisco bay by the incom
ing tide . Later, as salvage operations
began, the tidal actio n went to wor k
on the oil and reports soon came in
th at oil had spread along the bay
wat er f r ont i n Sa n F r an cisco,
Sausalit o, the Tibur on peninsula and
Angel island . The ou tgoing tide car
ried the oil ou t to sea but evidence of
the spill was appearin g bo th north and
south of the Golden Gate bridge at
coastal beach es. As tidal act ion and
ocean curre nt s spread the oil to an
ever widening area, reports were re
ceived that local water bir ds were in
t rou ble. School children and residents
were find ing oil-soake d birds on
beaches and taking th em to the
Richardson Bay Audubon Sanctuary
for tre atment .

The next day, bird salvage op era
tions were in full swing at th e sanc
tu ary on the Tiburon peninsul a and
oil-soaked bird s were being received in
large nu mb ers. Before long, loca l radio
and TV stations were bro adcas ting
requests for volunt eers to assist in the
bird-washing operation. Volunt eers re
sponded by the hundreds and soon
bird-washing and treatment centers
were established at Bolinas Lagoon,
Richmond, Terra Linda and the San
Fra ncisco zoo in addition to Audubon
head quar ters in Tiburon . It looked
like the birds had a chance and the
concerned peop le of the Bay Area
were working around the clock on
" Operat ion Oily Boid."

As more and more volunteers
appeared to help, it SOO I1 becam e
evident that the already jam med

OPERATION OILY BOlD

Phon e
1.80 5 MHz
3.935 MHz
7.260 MHz

14.315 MHz
21.375 MHz
28.700 MHz
50 .200 MHz

145. 100 MHz

c.w
1.801
3.580
7.100

14 .050
21.100
28 . l0b

70th ANNIVERSARY OF
OLD " CC" TO BE

OBSERV ED BY W-,-SS

The year 1971 marks' th e 70t h anni
versary of the start of construction
of the old "CC" - th e original Mar
coni station on Cape Cod , Massachu
sett s, where the firs t wireless mes
sages between England and the Uni
ted States were exc hang ed by Pres
ident Teddy Ro osevelt and King
Edwar d VII of England .
Th ose stat ions desiring to work the
site (If th e origina l Marconi station
will find W-I-SS act ive on all band s
from 160 Meters through 2 Meters
dur ing th e DX hours for each band
on the last weekend in April. Look
for W· l -SS th e Club Station of the
Bedford Massachusetts Rad io Club
on Apri l 24, (97 1 and April 25,
197 1.

Band
160

80
40
20
15
10

6
2

Hey! Hey! Eligibility Period
For Extra to be Cut

Reduction of the eligibi lity period
for the amateur Extra class operator
license from two yea rs to one year
has been proposed by the FCC in a
rule making notice. The proposa l
would amend Part 97 of FCC rules
(licensi ng and operating requ irements
for the Amat eur Extra Class li
cense). The FCC also proposed that
holders of the amateur "Extra, First
Class" license, issued betw een June
192 3 and June 1933, receive credit
for the 20 wpm cod e requiremen ts
needed to qualify for the presen t
Extra class license.

(winner takes pick ). Bring your
equipment to swap and auction
(bring your own table s, pIs). Pre
registrat ion $1.00, regular admission
$ 1.25 . Pre-reg istrat ion send to (or for
more informa tion): Ar t Hart well,
263 0 El Segun do Dr., Rancho Cor
dova, Calif . 95670. (9 16)· 363-9225 .
Pre-registration deadline 8 May 1971.
Playground area for children at park .
After an absence of several years, the
Malden Amateur Radi o Auction re
turn s, sponso red by the Malden Ama
teur Radio Assn. This auction has
alway s been on e of the biggest and
best in New England and now it will
be bigger and better than ever.
The piec e - Same place , th e Ameri
can Legion hall on Pleasan t St.,
Malden , Mass.
The time - Same time , eigh t o 'clock
in the evening.
The date - Saturday, May 22, 1971.
Terms - Same terms , we get 10%.
Refreshments of cours e. There will
be the usual surpri ses and awards.
Come early for a good seat. Please,
we will no t accept any floor sweep
ins. We reserve the right to limit t he
items of anyone perso n . Tag and
identify all your equipment . Low
pre ssur e a uct ioneer. Eli Nannis rl-::- -,--:-;----c=---==-=--=,-----=,---.,--'":-!
WIHKG.

The Binningham fest this year will
be on May 2 at the Armory on
Oporto Avenue (just off U.S. 78
East - near Eastwood Mall). For en
tertainment , prizes, con tests, net
meetings, eyeba ll QSO' s and fun for
theentire family , plan to att end. For
further info rmati on contact the Bir
mingham Amateur Rad io Club 
W4CUE, Box 603, Birmi ngham, Ala
bama 35201.

The Baton Rouge Amateur Rad io
Club will again hold the ir annual
harnfe st in Bato n Rouge, Lou isiana
on the first week end in May.

The fes tivit ies will start with a
hospitality room Saturday aftern oon
at 1:00 p.m . at the Holiday Inn-

HAMFESTSandPICNICS
Th e Ye llo w Thunder Hamfest 71

will be he ld at the Dellvicw Ho tel in
Lake Delt on , Wisconsin on May 23,
1971. Afternoon prog rams will in 
clud e MARS, WArs ARPSC and
others with a ban quet in the evening.
Tickets are $5 in adva nce or $5 .75 at
the door. For further informa tion
co n tact Ke nneth A. Bbne ter , K9GSC,
822 Wauona Trail , Por tage, Wisco nsin
5390 J.

The Wabash Co . ARC's th ird an
nual hamfest will be Su nday, May
23, rain or shine, at the Wabash Co.
4H fairground s. There will be activ
it ies for a ll incl udin g Bingo, Fle a
Marke t (no setup charge) , repeat er
ta lks, film an d slide s, and an ama teur
television talk wit h demo nst ration.
Food will be availab le. Adm ission is
$1. For more infor matio n writ e Bob
Mitti ng, 663 N. Spri ng St ., Wabash ,
Ind iana 46992.
38th ANNUA L WESTER N NEW
YOR K HAMFEST & VHF CONF ER
ENCE , Rochester, New York, May
15th. Act ivit ies start Friday night
foll owed by full day of programming
with outstandi ng speakers . An added
feature is the huge flea market cov
ering an area of 6 acres . New loca
tion is Monr oe Coun ty Fairgrounds
on Rte. 15A near Thruway Exit 46 .
Send for map and progr am. Regist ra
tion $2.75, Advance Dinner/registr a
tion $6.75 before May 10. Mail
check to: R.A.R .A., Box 1388,
Roche ster , N.Y. 14603.
The 17th annual Breeze Shooters
Ham fest will be held at White Swan
Park , Parkway West ne ar the Gre ater
Pittsburgh Airport on May 23. Th is
is the "largest" ama teur event in th e
Western Pennsylvania area so plan to
attend. Plenty of free parking, large
amuse ment park for the XYL and
h ar mon ics. Talk-in frequency is
29.00 and 146.94. Fo r add it ional
d e t a il s write D. 1. Myslewski,
K3CHD , 45 McMahon Drive, Irwin ,
Fa. 15642.



HELP STAMP OUT
MENTAL HEALTH
SUBSCRIBE TO 73

NOW

Ope ration Oily Boid. In addition, the
hams logged over 300 0 miles patrol
ling beache s ami shorelines du ring the
five-day period the operation was con
ducted.

In retrospec t, the entire op eration
was virtually interference -free through
the repeat ers, which were used simul
taneou sly on two sets of frequencies.
VHF FM provided clear channel ope
ratio n where both CB and the HF
bands would have been faced with
inte rference and QRM emana ting
fro m ou tside the Bay Area. The use of
th e repeaters also allowed instant
communications to be established
throu gh the usc of hand-held mo bile
equipment working through the re
peaters. " We would get a request for
communicat ions and immediately dis
patch either a mobile or portable unit
to the location to operate until a base
station could be established and
equ ipment delivered to the scene,"
said Tom Nelson (W6QGN), President
of the Grizzly Peak Club. In fact, one
operator worked mo bile through
K6GWE from Agate Beach for 12
hours, which provided the Audubon
offi cials with an ear in an area which
was virtua lly witho ut any form of
communication s.

In all, Oily Hold was a success and
thousands of birds were saved thr ough
the effor ts of hundreds o f volunt eers
who worked around the clock. But
equally impo rta nt were the effort s o f
the hams who helped by being th ere
when they were needed to provide a
service to the co mmunity.

The hams who participated actively
will receive a special Order of the
Dirty Bird certifica te as a memento of
th e many long cold hours they spent
operating "stri ctly for the birds. "

phone lines wou ld not be able to
hand le the traffic necessary to coo rdi
nate an operation of this magnitu de .
Since the telephone numbers had been
put out via th e com mercia l broadcast
sources, calls were coming in with
offers of assistance and supplies so
fast it was impossible to get a line for
any kind of call out.

One of the volunteers who re
spo nded to the initial TV req ues t for
workers was also a ham who imme
diatel y saw the need for some sort of
communication link to supplement
the already jammed phone lines. Bo b,
WA6CZJ , is a member of the Grizzly
Peak Radio Club which owns, op
erates and maintains a 2 met er FM
repeater in th e East Bay Area and
provides excellent coverage to the
Tiburon peninsula and the greater San
Francisco Bay Area. Bob immediately
set up a station at the Audu bon
headquarters and star ted ope rating
th rough repeater WB6AAE on 2 meter
FM. As operatio ns expanded, Bob
requested addi tio nal operators an d
equipmen t and within hours a com
plete emergency network was estab
lished with 9 base sta tions in opera
tion at the strategic bird collection
and treat ment centers. Almost imme
diately the network became the back
bon e of the entire operation ; no t only
did the hams provide an efficien t
system for traffic and message hand
ling but a " conference net" was avail
able when key offi cials wanted to
confer on problems concerning the
tot al ope ration. (This feature 'was to
prove most import ant in later hours.)

As Operation Oily Boid progressed,
more and more operators were re
quired and more equ ipment was need
ed . Again the hams came through and
a co mplete orderly com munica tions
link was manned by volunteers who
came from over 100 miles away to
lend equipment and ti me to help the
birds. Word spread to other amateurs
in the area and soo n members o f the
VHF Expedit ionary Society and the
Pioneer Radio Club were working to

The Extra class license was estab
lished in 1952 as a new class indic
ative of the highest level of achieve
ment available, and a comparison of
the present day and fo rmer exami n
alions indicates the new license
examina tion is mo re difficult. How
ever, since th e 20 word- per-minute
requirement remains the same in
comparison to the earlier require
ment, the Commission has proposed
that licensees receive credit fOJ; the
20 word-per-minute requir ement if
they have held an amateur Extra
First Class license lind have con
tinue d, without interru ption , to ho ld
the succeeding Advanced class li
cense.

The eligibility period for the Extra
class license would be reduce d from
two years to one yea r in orde r to sus
tain licensee interest by permit ting re
pid upward movement in ran k.

Navy Sta tio n
Act ive fo r AFCEA

On-the-air ham radio facilities will
be provided by the Navy's Washing
ton voice in the ama teu r radio frater
nit y, K4NAA, operating daily from
the Sheraton Park Hotel in Washing
ton, D.C. during the three days of
the Armed Forces Communication
and Electronics Associatio n Conven 
tion in ' June. AFCEA convention
delegates with amateur radio licenses
are invite d to take advantage of th e
Navy's ham radio station to conta ct
friends during tIle conventi on on
June 8, 9, and 10.

The K4NAA fixed por table sta tio n
will be operational fro m 0900 to
2200 EDST with loWO available posi
tions for CW and SSB on the 10 , 15,
20, 40, and 80 met er bands.

A specially designed QSL card has
been prepared to acknowledge con
tacts with licensed ama teurs thro ugh
ou t the world who are invited to
make contact d uring the AFCEA
conventio n .

The Navy and AFCE A invite all
amate ur radio ent husiasts to visit
K4NAA on June 8, 9, and 10.

ARMED FORCES DAY 1971
WA90Zl

14.295 MHz, ± 5 KHz - 1300 hrs
GMT thtu 2 100 hrs GMT

7.280 MHz, !: 5 KHz - 1300 hrs
GMT thru 1730 hrs GMT

28.780 MHz, ± 5 KHz - 1730 hrs
GMT thru 21 00 hrs GMT
146.9 40 MH1.FM - 1300 hrs GMT
thru 2 100 hrs GMT (Mon ito ring)

To qu alify for a certifica te a two
way contact with WA9DZL, an PHC
membe r, an d you r QSL card are th e
onl y req uirements. All QSL cards are
to be sent to WA9DZ L, 1281h Air
Refueling Group (TAC), General
Mitchell AN(i Base, Milwaukee, Wis
consin 532 07.

-South followed by a supper and
dance at the same loca tion .

Sunday , May 2nd, a barbecue
lunch , along wit h swap tables, auc
tioning , and raffling of door prizes
will be held at the United Com
mercial Travelers Camp on e mile east
of Baton Rouge on Highway 190.
The top door prize will be an SB-220
linear amplifier .

Each yea r that the event is held in
Baton Rouge the att endanc e and
activit ies grow larger and bette r. At
last year's hamfes t approximate ly
800 hams plus their families and
friends attended.

EIA 220 MHz Proposal Filed
The Electr onics Ind ustry Assn

filed its 220 MHz pro posal with the
FCC in mid-February for the estab
lishment of a new Class E citizens
band in what has been an amateur
band heretofor e.

Tlte deta ils on the prop osal ap
peere d in the March 73 edi torial on
newspage six and pages 124-125-126
of the same issue. Where the 73
pro posal for the band is based upon
keeping it as an amateur band with
the addition of a new Hobby class of
license permi tte d to use the middle
part of the band , the EIA prop osal
ca1Js for moving all amateurs out of
their proposed cn segment .

Con siderin g the finan cial clout Of
the EIA, their Washington lob by, and
th e lack of any power in Washington
by ama teurs. 'we will he very lucky
not to perma nen tly lose substantial
part s o f this band .

The Fox River Radio League will
have its annual Hamfest on August
15 at Phillips Park in Aurora, Illinois.
Free coffee and donuts will be served
from 9;00- 10; 00 AM. Advance tic
ke ts $ 1.00 , $ 1.50 at the gale. Talk in
freq uencies 146.94 MH1. and 3.9 4
MHz. For fur ther inf ormat ion con
ta ct: Torn Rogers, WA9WBV, Box
323, Oswego, Illinois 60543.

Sacra mento Valley annua l ham
get-together. Swap Shop - Eyeball
QSOs. Sunday 15 May '71 - Car
michae l Park. A joi nt presentation of
the North Hills ARC, Sacramento
ARC and the Rams. Visit the gangyou rag-chew with and meet othe r .,.. _

ha ms. Special event s for Novices and
Old-Timers. Have you r mobi le rig
and antenna ana lyzed by the RAMS.
North Hills d ub will troubleshoot
you r equipment . Food and Refresh
me nts - Co ffee , hot dogs, soft
drinks, suds, cookies, cake, et c. Two
no ted speakers: Oliver Swan and
"Doc" Gmelin . Commercial exhibits
and drawings every hou r. Grand
Prize: 3 el. beam or VHF beam

News Page Two
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A ssuming that my idea is a ll wet
thai amate urs can be en

couraged to move up in license grade
by the reward s o f a distinc tive call and
thut a h ighl y struc ture d and rigidl y
government controlled set of sub
hand s is the answer, the recent FCC
docket may be th e ticket . Proponen ts
of punitive licensing will, I suspec t, be
opposed to the very idea of offering
reward s to tho se who get the ir higher
licen ses, preferr ing the system that
punishes those who don't . Well, I've
hit th at gong eno ugh for the last eight
years and l'lI le l it be.

Your comments on the pro pos ed
changes in the phone hand s sho uld he
in the hand s of the FCC by June I ,
with the usual 14 copies, if you can
man age it. Perhaps, before yo u com
mit yourself to paper, some serious
soul searching and ob jec tive (if pos
sible) th inking will he lp you sort out
not only what yo u personally feel
abo ut the new bands, but what you
feel their impact on the future o f the
hobby may be.

While most of the new ph one sub
bands are to be creat ed from what
were known as foreign phone band s
previous to th e develop ment of side
band, a few of them will cut into CW
ban ds or o therwise discommod e pres
ent U.S. amat eur usc of thc fre
que ncies. I might point out that mos t
of the foreign phon e activity takes
place with in the U.S. phone ban d
segment s these days and tha t an ex
pansion of our phone bands will have
far less impact upon ])X operato rs

Stre et NW, Washington, D.C. 205 54,
know yo ur considered opinion.

2m Airoornc?
We just might be able to make it

offic ia lly possible to operate on 2
meter FM from commercial planes.
111e ca tch is that we must have labora
tory proo f that our rigs are free from
spurious emissions, par ticularly in the
108- 118 MHz range. Perhaps there is
a reader who is working with a rec og
nized lab who could run such tests on
presently available hand unit s by
Motorola , GE, etc.?

Rf't irl'mf'nt for Wayne?
My ama teu r radio writ ing career

started back in 195 I when I firs t
publi shed a bullet in for RTTYopera
tors. This grew to over 200 circ ulation
and ended when I became edi tor of
CQ in Janua ry 1955. CQ and I parted
in Jan uary 1960 and the first issue of
73 was in October 1960. Now, eleven
years la ter, and after 20 years of
edi t ing and publishing for hams , I am
beginning to th ink ill terms of some
sor t of reti remen t . . . perhaps in two
or three years or so.

It str uck me tha t th ere might be an
amateur out there some whe re with
the business experie nce needed to run
th e magazine - who might be inte r
ested in 73. We have a fine staff and
we are, in spite of the depre ssion ,
ope rating in the black . 73 cou ld, if
run on a noncontroversial basis, make
a very nice pro fit, probably picking up
Il Ui ny mo re advert isers such as Collins,

German Repeaters
On the cover this month is the

world-famous Femsehtu rm, a needle
like towe r ju tti ng high in the sky over
St utt gart , Germa ny. At the top is a
restaura nt , a viewing roo m and a
tower full of anten nas. Most of the
antennas, of course, are commercial
types, radia ting radio and TV signals
through out the coun trysi de for miles
around. But among the impor tan t
com mercial and indu strial an tennas
are two insignifican t quar ter-wave
omni directional radiators for 2 me
ters: the tr ansmitt ing and rece iving
anten nas for DL0 STA, on e of Ger
many's first 2 mete r repea ters.

The DL0STA repeater inputs on
144.46 and outputs on 145.75 MHz.
The radius' of ' coverage of the Stutt
gart mac hine is app roximat ely 75
miles .

Other European repeaters currently
in operation are these :
Call Location Input Output
DL~JMA Bayreuth 144 .15 14 5.8 5
DL~CH Cham 144.15 14 5.85
DLtjIlUCA Coburg 144 .15 14 5.85
DJ9CRA Cuxhafen 144 .15 145.85
DK0 RM Frankfurt 144.\ 5 145.85
DJ4 JI A Costar 144 .15145.85
DL0 BGA Braunschweig 144 80145.89
DBJWA Lindau/ Harz 144 .15 145.85
DUBLB Ludwigsbu rg 144.85 14 5.30
PL0NFA Nurnberg 144. 15145. 85
DB0WZ Wurzburg 144.15145.85
DL~ZU Zugspi tze 144. 15 145.85

Heidelberg 144.15 145.85
DLtjIllR Schwerte 145.15 145.90

The frequ encie s noted in the abov e
list are not permanent , according to a
recent repor t from DL9 GS. He says
the consensus of opinion among Ger
man PM amateur radi o operat ors is
that the licens e autho rity will pub lish
a new frequency allo cation plan along
with some rule s govern ing repeater
operation in Germany. The new re
qu irement is exp ected to place all
repeater inputs on 144.1 5 or 144.20 ,

W ith the sudden bu rst of pop
ularity of FM, all ham jou rnals

are carrying mor e materia l on the
subject. Bo th CQ and Ham Rad io have
regular cont ributors they call " FM
edi tors ." Ham Radio's FM man is Jay
O'Brien (W6GJO), an active and tech
nically compet ent ama teur who seems
to be right up there in the forefront of
the FM acti on . I have evaluated a
nu mbe r of O'Brien's techn ical man u
script s and have found them accurate,
relatively up-to-date , and generally in
structive.

But wat ch out for th e CQ FM 11I311,

Glen Zook (K9STH). Zook' s technical
recomm endations are often ill-advised
and unsoun d. In the March issue of
CQ, for examp le, Zook recommends
use o f Mot orola "44" series 450 MHz
equipmen t for repeate rs - which is all
right - but he suggests using the type
with th e " passive" fro nt end ra ther
than the superio r " act ive" type.

The olde r Mot orola 450 receivers
used a pair of 614s in the front end
which, in combinat ion with Motor
ola's high-Q tuned circuit s , of fered
excellen t sensit ivity and prac tically
unmatched selectivity. With the ad
vent of semicondu ctors, Mot orola
switched to a diode/cavity front end,
which held up nicely as far as sensi
tivity was concerned but fell flat in
the selectiv ity area. As a co nsequence,
Mot orola retai ned the "active" 614
front end for its repeaters, and used
the " passive" unit s for ordinary bases
and mo biles. Motorola made the right
decision ; the diodes jus t couldn' t com
pete , select ivity -wise, wit h the 6J 4s. If
you have it choice, ignore Zoo k and
grab the active-fron t-end receiver for
yo ur repeater.

to wn could produ ce so many ama
teurs in one place at one time. An
even bigger surprise was th e numbe r
of active FM ope rato rs; it loo ks like
some 70% of the hams in the Midland
urea are also 2m FM ope ra tors. Need
less to say, the FM po rtio n of the
meeting flicked up the biggest att en
dance reco rds.

There was a slight sour note. During
my talk, I wanted every thing to be
informal, so I invite d members of the
audi en ce to break in at any time with
questions or comments . Roy All
bright , the local ARRL director, did ,
He seized the opportunity to lash out
at 73 for profiteerin g, and pointed out
tha t the League is a nonprofit o rgani
zati on dedicated to serving th e needs
o f amateur radio in gener al. He did n' t
believe me when I to ld him that QST
turns a bet ter pro fit than all the other
ham journals combined . He also made
a few caustic remarks about Wayne
Green.

Now, I expect League advocates to
badm outh 73 ; after all, we at 73
continue to be a thorn in th e side of
the ARR L as long as we don ' t concur
100% with what they do up there in
Newington. Rut I've ha d it up to here
with people who make snide com
ments abo ut Wayne. In most cases the
fellows who ma ke their lit tle vitri olic
sta tement s have never me l Wayne.
They don't know him exce pt fro m
what they read in his editorials.

The fact is, Wayne Green is the
mo st dedica ted amateur I've ever met.
He puts ham radio before business. To
the detriment of 73, he will speak ou t
on issues that are predesti ned to mak e
him unpopular - all for the sake of
amateur radio . Wayne has the kind of
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Dayton Ilnmven tion , Apri l 2-1
Don' t dare miss the Dayton Ham

vention th is year; it looks be t ter than
ever. The program will be leaning
heavily toward the FM field, in recog
nition of the intense interest being
devo ted in this area during recen t
months. GE's Paul Perrone (K4CYJ)
will be demonstrating his company's
unique receiver vot ing system , which
should give aspiring repeater owners
some food for thought.

The Miami Valley FM Associat ion
will ope rate talk-in services on a con
t inuous basis on Friday and Satu rday
(April 23 and 24) . The taik-in fre
quency will be 146.94 MHz, simplex.
Repea ters in thc area that can he
keyed from mobi les in the vicinity of
th e Hamvention will be operati ng on
the following pairs: 146.34/146.76,
146.46/146..s.s, 146.22 /146.82 . A 6
mete r simplex stat ion will also be

.manned on 52 .525 MHz.
The Hamven tio n boys have set up a

hospita lit y room at the Imperial
House Nor th Motel - th is affair gets
under way Friday night at 9.

int egrity tha t make s him speak his
mind regardless of the consequences,
which are often unfavorab le business
wise.

When way ne should be wor king. he
is frequen tly in the ham shack making
DX con tacts. When he should be
devoting t ime to his family , he 'll often
devote it to ha mming on his 2m FM
walkie-talkie. Then, late at night .
when everyone else has gone to bed ,
he' ll get stricken with a belated attack
of cons cience an d slip into his office
to make up the work he' s missed
during the day .

And that's not aIL Wayne is a good
human being. Equally affab le with
heads of state or factory workers. 11e
is a friend to anyone who offe rs
friendship. And, what is most impor
tant of all to me. he is MY friend 
which make s me deeply resentful of
uninfo rmed upstar ts who get li p be
fore audiences and make statemen ts
that are untruth ful. unfounded, and
ju st plain stupid .

flex to mak e con tac t and have ad
justable gap and tens ion . Addit ional
feet allow th e key to be used on its
side as a straight hand key. The
Scampere gold diffu sed contacts will
key a t ransm itter direct ly or the low
level inputs of an Ie keyer . Included
with the key is an internal bracket
and blank printed circuit board to
permit home brew ing a keyer or
other circuit. Pre-pun ched 1/4" di
ameter front panel ho les will accom
mo date standard and imported sub
miniature switches- an d potentio
meters .

The key is 100% US-made by
James Research and is guar anteed for
one year. The key is available by
direct mail only for $24.95 postpaid.
Th is includes pa rcel post shipping
and insurance in the United Sta te s.
Fo r fur ther informati on contact
James Research Company, Depart 
ment AR- D, 20 Willits Roa d, Glen
Cove, NY 11542.

Zook also shows control circuits
ope rated from 115V ac. Don '{ you be
fooiish enough to use 115 V for your
control functions - it's jus t no t worth
it ! Primary I J 5V powe r on open
relays is dangerous , for one thing. For
another, high-voltage ac relays are
expe nsive - often un ob tainable on
the surplus market. But, most impor
tant, a flock of relays and wires with a
115V, 60 Hz signal on them, is an
intro duct ion to problems of " hum
and buzz" another nemesis to the
well-designed repea ter. The first-class
way to go for control switching is
24 - 28V, and all de .

Please forgiv e me for being nega
tive. PM rates the biggest push we can
give it , and the more said in the
amat eur journals, the bett er . Read the
FM columns by all means. But keep a
wary eye pe eled. I kn ow whereof I
spea k.

On Hamfests and Such ...
I j ust returned from a very succe ss

ful hamfest in Midland, Texas. The big
surprise was that this relatively small

t

end all outputs on 145.75 or 145.80
MHz.

In Swit zerland, on ly 450 MHz re
peaters are allowed. And there have
been no repe aters reported for HoI
land, Belgium, or Luxembourg. How
ever, according to information sup "
plied by DL9GS, there are a few
A u s t r ian repeaters u s in g the
144. 15/145.85 MHz pair.

NEW
PRODUCT

Ken

I wish to th ank you for th e VHF
FM arti cles in your magaz ine. Th e)'
are enjoyed by all the hams her e at
WWNC rad io. Can you tell me the PM
repeater frequencies in use in the
six-stat e area sur rounding western
Nort h Caro lina? Th is info rma t ion I A new deluxe key from Ja mes
would be useful to me because of ou r Research, packaged in a poli shed
altitude and interference problems. In chrome p lated stee l cabine t , measures
the very near ful ure . we will have a Ion ly I 9/16" high by 2 1/4" wide
repeater. going and will let you know by 3 3/4" deep and weighs 14
the frequency decided on . ounces tota l. The completely en-

Glen A. Bell,III I closed permallex mechanism has in
WWNC I dependent fiberglass paddles which

Asheville NC 288 02 L, ,

loca l and autonomous Goodwill In
d u s t r ies' throug ho ut the United
States. Each unit has on an average of
five reta il ou tle ts in which very inter
esting and unusual merchandise is
available.

The sale of this merchandise thr u
our retail outlets helps to make pay 
ro lls for ha ndicapped people. Our
philosophy in t he Goodwill Industries
Movement is " A Change , Not Char
ity ."

(continued on News Page Fo ur)

Check repeater directo ry, April issue,
as well as article on interma d prob
lems. Shouid help.

Goodwi ll Hams
I was pleased to read W7SCU' s

-letter in the January issue about his
pur chases at the local Good will In
dust ries sto re . There are over 143

Eimac, Millen , etc., and a lo t mo re
subscri bers. It should not be difficult
to increase our prese nt small profit by
well over $ 100, 000 a year , if th is sort
of thing is of any great importance.

Anyo ne wit h the background and
wherewithal out the re?

Not much organized acti vity yet.
But check the page of national FM
standards. April issue, fo r 220 MHz
f requencies. Articles are in the works

.Ken
Husse in

THE ROYAL PALACE,
Am man, jordan

For some time I have been contem
platin g t he idea of getting on 220
MHz, Since FM is the only way to go,
I was wond ering if the re is any activ
ity of this natu re at this time . I would
like information as to national "calling
frequencies and establish ed repeater
frequencies. Also, I would like to see
info rmatio n in 73 on conversion or
construc tion of equipment for this
pur pose.

George E. jones WB1AQR
580 3 12th Street
Tampa FL 33604

FM

Layou t - Pro

I haven' t commented on it before
but your new layou t is the best in the
business in my o pinion .. Also appre
ciate yo ur variety. I wonder how that
other mag fro m New England can
make it in this busin ess as narrow and
pseudo-sophistica ted as it is.

joseph T. Taylo r K5PAC

I am read ing with great interes t and
enjoying 73 tremend ou sly. I always
look forward to the new issue.

today th an it wou ld have in the old
AM phone days.

Th ink it over carefully . Talk it over.
Argue about it . You might even try
arguing both sides, if you can handle
tha t ty pe of thing. When you're done
sit down and let the FCC, 19 19 M

News Page Three
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AI Good will Ind ustries of Ce ntral
Pennsy lvania in Harri sburg. we have
sta rted Novice classes fo r hand icap ped
peo ple.

73 is a fin e mag azine !'
Lowell W. Carter WA3NXR

Executive Vice Prt'~ id l'n l
Good will Indu str ies of Centre!

Plmmy l"311ia, Trw.
1'. O. Rox 3327

Harrisbu rg PA 17105

Fine Print
I note with interest (in March

leite rs) W6VVF's comments con
cern ing his reading the fine prin t in
yo ur exce llent maga zine. As an op 
tom et rist , J can sy mpathize , bo th with
to ngue in cheek an d seriousl y . r am 4 5
and very much req uir e my bifo ca ls for
(ill d ose wor k. Even I pulled ou t the
bar magnifier to read page 24 listing
the FCC peti tions.

I am sure you have many partial
sigh ted readers. I am eq ually su re Ihey
have grea t diffic u lty reading segmen ts
of yo ur magaz ine.

In ans wer to W6VVF. I pro mise
you, Mr. Nicho ls, we opto met rists
have no cons piracy goi ng . Prevent io n
of visual prob lems is very mu ch ou r
co nce rn .

J. H. Ro binson, O.D. (W0RJ Z)
2 18 W. Mon tgomery

Creston IA 508 01

Keep up the good work. 1 st ill
enjoy the magazine very m uch . 1 have
o nly o ne small cri ticism . Please do no t
print th e first few pages o n their side s.
It ma kes it a wfully ha rd 10 read . T he
small prin t is bad enough, at leas t
prin t the pages right side up.

Hobert Z. J\Iuggli WN9C VX
179 38 Hom ewood Ave,

Home wood IL 60430

As a subscriber from th e very
beginning I'd like to pu t in a vo le
ag.nns r a repitit ion of t hat mon 
strosi ty yo u pu t in fo r a n inde x in the
Dec. 1970 issue. It is as near un
readable as you can gel . o r I tho ught
so unt il J saw some of the minia-

I wo uld apprecia te it if you cou ld
ex plain the "management " o f them,
specifically answer the fo llowing gen
eral q ues tio ns. I'm su re o ther s have
bee n wo ndering abou t the same thing .

Who o wns a typ ical repealer?
Who paid for its cons truc tio n?
Wh o performs requ ired main 

tena nce?
Who P;IYs til e elec tri c bill'!
Who is respon sible in case the y

cau se inj ury o r o the r damage (e.g.
sta rt a fire)?

Can an yone (w ilh pro pe r eq uip
men t) use one?

If I were to use one wou ld I need
permission from the o wner? Wo uld I
have to co n t ribu te to its upkeep'!

What mo tivat ion is behi nd their
establishment? (Especially if they are
not a "morley making" ven ture )

Are then: any special restric tio ns
0 11 th e "operators" who use them'!

Who ow ns the prope rty they are
located on?

Ho w arc they pro tect ed fro m un 
authori zed tampe ring or vandalism?

Perhaps yo u co uld answer so me of
these q ucsuo us in a n ed ito rial o r
" Leaky Lines" co lu mn of 73 if you
feel Ihis subjec t needs further discus
sion.

j ohn J. Rilll:h W0FE V
7 13!i Fa rll'Y An'.

SI. Loui s 1\1 0 631 2 1

L et 's tak e your ques tions one at a
lime
I . Who OWl/sa typical repeater?

Say a few of the fe llows who
op erate on one o f l1Ie local PM
f requencies decide it would be a good
taea 10 gel increased rallge and more
reliable co verage. So Ihe)' grr tog ether
and make a avctstan 10 put lip a
repea ter. They f orm a club and get as
mall)' people illto II a,~ Ihey think:
their repeater wilt accommodate with 
/Jill l'r(J wdillg. HI/I' ll dub member is
cxrcctea to pay dil l'S and con tritnue
materially 10 the repea ter's dcvekrp
menl. Theil , as a grOlIf', Ihe)' apl,l)' fu r
o repeota {/C/'IlSf' alld begt" CGuSlruC
tiu l/ 0/1 a jOl1l1 IJosts.

the jo b of a kilowatt .
9. A re there special restrictions for
repeater users?

Sometimes; it depends 0/1 the d ub
and its members.
10. Who owns the property]

Ctever hams find proprny ill rur
tou s way .I·, Some rent from t tto slate
or federal government, while oth ers
contact land-owners who have choice
high locations.
J1. How arc they pro tected f rom
van dalism or tampering?

A II kinds of clever waj's. Some
peop le install repe alers In locked
buildings. and o the rs tnst alt them 011

vulnerable po wer poles. S liIl o thers
are stashed in garages. shac ks. or
bedrooms. BUI prot ecttng Ihe re
peaters becomes a fun-typ e challemw
that should appeal til ali true ex per t
menters. In terco m affal/geI/Wnt.I', [or
example, can be ill corpo rated tnto a
sys tem so tha t if all intruder Is in tho
vicinity , the repealer emilI'S 0 /1 and all
sound ill the area of th e repealer Is
relayed to the con trol floillt 011 the
UHF or wirettne cont rol link. Tile
repeale r {)wller call then no te whether
or not the intrusion is a bmlUfide
burglary, and notify the tocat author
it ies If necessary . Il l' wO[IId also tun-e
th e capability of shutting the sys tem
dOWIi if the alarm turned {Jut 10 he
spurious

Ail of these qu estions and o thers
are answered ill I dep th in "R adio
A ma teur's FM R epeat er lJandbook,"
Edito rs lind Engi ne ers. L td . , Ind ian
apolis IN 46268 ($ 6.95). A nd If you
are interested 11/ repealers from a lay
p oint of ~'Iew. why no t sena for a
copy o f "A n l ntroduct ion to Amateur
FM , " available fro m 73 Magazille
($ 1.5 0).

. KeN

Phone Pa tches
A c o u pl e o f com me nts o n

W4 NV K's article in the February 73,
Phone Patch L"TeI A djustment s /JI1l1
Mal/proofi ng : Hh. o therwise n ne a rli ·
de ma kes on l! bad statCllw nl. an d Ihat
is tha t he reco mme nds the usc of

;~t1-I':-:;;=-" "' ,
~_' _, ' ',',"1", ltttttti
• - . ''' 1.1- ++t' 'j

~,~! 'I' JIW~' i rj:fn}~!=
j . ' j- . ' . "j ' ~

.-t . ~ " " , '± ' .• ..." ~ .. ~ ~ ~..'"
up to the minute in state-of-the-art
und erstan d ing of electron ics.

Duuglas H. 1I0rn l'T
1260 E Ave.

:\tarion 1>\52302

Plau d its
T hanks very much for you r fine

magazine, and yen r la te bett er fo rmat ,
with edi to rials, ham ne ws, etc . clear
across the page, and no t con tinued in
hack of magazine - much easier to
read. Keep up the fi ne wor k, an d all
the best .

CI".' strr I\1. Ben son W91FB
i 32 So. 14 th St.

Richmond IN 4i 3i 4

l o we yo u an apology fo r no t
writing lo ng ago an d Ielling you how
pleased I ha ve been with the resu lts of
my modest adve rtising in 73 Maga
zine . Other than QST , my onl y writ 
len adver tising has been in 73 sinc e
196 6 wh en I first in t rod uced my new
TRANSKEY elect ron ic key er. I can
say that yo ur magazine is nearly total
ly respo nsibl e for establishi ng my en
ti re sales program fo r th e key er

. and this includes sales in foreign
cou nt r ies where buyers have seen you r
ads.

I agree wit h yOUT phi loso phy co n
cern ing the best o f hob bies , ham
rad io , an d will co n tinue to do all I can
to int erest you ng peo ple in ham rad io.
I will also continue to boost our
hohhy befo re my friends in Washing
ton , D.C'.

How ard Furst W6PHA
P.O. Box 246

EI Toro CA 9623\l

Sn o wf all
All of us at Mou nt Sno w ap precia te

th", I:xcellent article, To the R epealer

Bet he'll 1I0 t fo rge t agaill Ihal Circuit
-SIlk Is ami/able from eifel/It Snectot
tas. Box ]()47, S cottsdale A Z 85052.

Dur-h!
Somebo dy sho uld put a bleeder of

some so rt across the power supp ly,
page 4 1 (Mllrch 197 1). 16 I]F of
" o ils" will ho ld a 1.3 kV charge too
lon g .

x-u j"hll.'l( lIl W20L V
i4 Pinf' Tree
Tappan NY

Right ani

J{r nll)rd ir alio ll
I was hat h surprised and delighted

to receive your check as paymen t fo r
the mat erials t hut I fo rwarded to you
co ncerning the late R. V. L. Har tiey
(May 197 1). You r po licy of payi ng
well and prompt ly fo r all mat erials
that ap pear in 73 Magazin e is ap tly
confirme d.

Ho wever , I am una ble to accep t
payme nt fo r the ma terial. It was
su bm itte d fo r pu blica tio n o u t o f re
spec t an d friendship for Ralph Hart 
ley , who , as you know, was an Hon
orary Member of the New Providence
Amateu r Radio Club. Nor cou ld the
Clu b acce pt pay ment fo r the ma terial.
Publica tion in-7 3 as o ur tribute to Mr.
Hart ley is mo re than eno ugh reward
for us.

I suggest theref ore that yo u use the
mo ney 10 pu rch ase a goo d a rticle o n
some subjec t o f inte rest to a ll ama
tcurs fo r publica tion in 73. Dissermn
atio n o f useful infor mat ion in this
fashion woul d be in keeping- with
Ralph Hart ley 's ad mirat io n fo r am a
teu rs. Alt ho ugh not licen sed h imself,
he t ru ly appreciate d thut wa y in
which ama teurs con siste ntly demon 
stra ted the ap plicabilit y of many of
his ide as long prior to their co m
merc ial accep tance. l'm sure he would
have approved.

Alfrt"d K lI irsch. Jr , K2SK\ '
33 Ewrgn" 'rl Rd .

Summit i'i j 0 7901

---------------------------------,~ -



turizcd prin ting in the last issue. What
gives?

John C. Carro ll Wi\ 6 YTR
155 F.. Cuullly Line Rd .

CaJiml'flOl CA 92 320

Wh y the sidewise print on so many
p ;] ge~? Why the small print? How
many can rea d th e Wayne Green
peti tion on page 124 in the March
issue? If it' s wor th printi ng then it
shou ld be prin ted in large enough type
so tha t it does n' t take a magnifying
glass to read !

j os. P. Flncutte r K3ST U
5620 Alia Villta Rd.
Bethesda 1'If [) 20034

I used to enjoy your news pages
but in Feb. I needed a magnifying
glass to read it . There is no excuse for
using prin t smalle r than the telephone
book . It was just too much ef for t to
fin ish read ing it.

Man' W4SPQ
6209 Thor nwood Dr.

Alexandri a V" 223 10

Wild (Iue

Can you give me a lead on some
VHf FM eq uipment'! I'll go insane
try ing to figu re this th ing out witho ut
a schem at ic! It 's 3 pieces of West ing
hou se equipment : power supply,
t ransmitter, & receiver. Each is ap
pro xima tely 8 in. wide , 6 in. h igh &
18 in. deep.

Power Supply (S tyle l4736 13A)
Transmitt er (Style 147 70034D)

[2-6 146'5]
Receiver (Style I477038K )
Can anyone steer me to ward the

address of Westi nghouse o r anyone
else who might be ab le to sell. ren t . or
loan me a schem a tic'!

Bruce Tiemann WU2RUH
30-1 Laurel Ave.

WOfld l y n u~ NJ 0810i
AllY tak.ers?

Repe aters
I have read many articles regarding

repeate rs. However I failed to find one
wh ich explained the logistics or eco
nomi cs of them. Perhaps I did not
read the righ t ar t icles.

2. Who pa.vs?
The du es sho uld pay fo r JUSI about

everything the repeate r will invnlv e:
and If tile aues do no t co ver 1111
exp enditure, tue club 's board of direc
tors will most likely assess cllIb mem
bers fo r all addit ional amo ullf , de
pend ing upo n whether or not such an
exp enditure is up held by pop ular vote
with in the d rib.
3. Who perfo rms the required mai n
tenance?

Most repeaters have one or tw o
individuals who like the technical end
more than th e communicating end.
These are th e folk who get the main
tenance lob s, Usuaf{y , as campen
sat ion for their ef forts, th ey are enti
tled to an honorary membership and
thus are not required to pay dues or
assessments.
4. Electric bills?

The club pays.
5. Who is responsible in case of fi re or
injury ?

Hopefully , the insurance comp any
who was unlucky eno ugh to think it
was a shrewa mo ve to sell insurance 10
th e repeater group In the fir st place
6. Call any one with prope r equipme nt
use the repeater?

ln gen eral, yes -- but with 11 few
qualif ication s. In most cases, repeater
groups will welcome all "t ransient."
operators (operators who do not live
in the area but wna pass throug h
occasiona lly and wish to use the ma
ch ine]. BUI If y ou live wunm til e
cov erage urea ofu rep eat er and plan to
use it 10 any substantial degree, y our
best ber is 10 join the repealer elub.
Dilly one or t wo cases ha ve arisen
where new members are discou raged;
and these have blackened th e eye of
Fit.[ to such an ex tent that mo~·t

group s leal/ O l'e( backwa rd now to be
COlirteollS and frien dly to newcomers.
7. Does one need permission ?

Only when regular usage Is con tem
p lated.
8. What mo tivatio n is behind the
establishment ofa repeater?

The desir e to have reliable m m
muntcut tons over a given area, and the
app eal of ustng walkie-ta lk ies to do

polarized electr o ly tic ca pacito rs in his
manproofing scheme. If electro ly tics
are used he re , they should be of the
nonp ntartzed type , for two importan t
reasons.

First , the de polarity on man y
telephone lines freq ue nt ly reverses.
This pola rity reversal is used in many
instances fo r signalling purposes (cal
led , cu riou sly eno ugh, reverse-batt ery
signalling). It happens very freq uently
when to ll calls, 2 11 (long distance) or
o (Operato r) a re dialed. Since a great
many ph one patches are handled
thro ugh an o pera tor, a good pos
sibility exists that the pa tch may
indeed be ru n with a line po larit y
opposite to tha t o f the coupling capa 
cito rs. This type of reverse-batt e ry
signalling is no t universal , bu t its use is
widespread eno ugh to warran t a tes t
for it before one uses polarized elec
troly tics (the line pol arit y will reverse
aft er th e last digit of a toll call or
operato r call is dialed) .

The second reaso n fo r no t using
polarized elec trolytics is tha t the ring
ing voltage is uc (20 Hz) and , sho uld
the patch be inadvert en tly left on and
the ph one rings, the ringing vol tage
cou ld dest roy the ca paci to rs, causing
the very thing you arc try ing to
prevent. Further , th e ringing voltage is
approxima tely I IOV nu s. giving a
peak-to-peak voltage of :IImos t 300V.
Th e voltage ra ting o f the two capaci
tors mu st be a t least 150V in order to
safe ly withstand the peak voltages
present during the r ing cycle .

Ra y Pichulo WliR Ii
172 Dent S t.

We~ t Roxbury MA 02 132

No npolarized eiectroly tics can be
fo rm ed by series-connecting tw o po
larized eletrolytics hack to back. COl/
nect the positi ve teads together.

. Ken

Belle r Undeutanding
The enclosed chart came across my

desk th e other da y and it was immed
iate ly apparen t that this is exactly
what your readers need to bring them

News Page Fou r

0 11 Skis, in your issue of March 197 1.
In fact, we cou ld make good use of
some extra copies and would appro
ciute receiving some fo r our pub licit y
purposes.

Once again, man y than ks to the
autho r, Gordo n Pugh , and 73\ sta ff
fo r the excellen t ar ticle .

John 1\1 . Chri~ t i e

Vice I'rl"~ i l l l'n t

Mt, Snow Developmen t ( :orp .
.\ It . Snow VT 05356

Circuit -Stjk
You guy s are really ea ting the

gree n one. Why did yo u bo ther to
turn every one one with a descrip tion
of Circuit-St ik wit hou t telling us ho w
to ge t hold of the guy s who purvey it?
Let 's ge t out of the "sled" posit ion
and stra ighten ou t th is mess. Where
can I get samples of the ~ t u ff? Who do
I wri te to 10 get more info rmat ion?

Richa rd Shyl'f
Mansion of t111~ Slaves

245 :> Barjud
Pomona C,\ 9 1i 66

I saw the art icle by Ken Sessions
Jr . K6MVH abo ut the PC Constru c
tion with the Circuit -Snk in a kit .
Needless to say I was ins tan tly in ter
ested. What is the add ress of this
Circuit-Stik company. so J can send
off for some more information ?

J im Vinnd l W6IJ EU
85 1 Califo rn ia St.

San Frenciseo CA 9,~ I08

Your article on Page 6 1 March
issue abou t Cireuit -Stik was very int er
esting and we would like to try some .
However . I've searched diligen tly and
can ' t find out where to get it.

Please give me the su pplier' s name
and QTH so I can get some .

Wnl. II. Coleman K4nM O
Eor nell-Dubille r Elec tronics

265 2 Dalrymp le s r,
Sanfo rd x c 27 330

IIII.' recte ved several hundred letters
lik e this, ali of wntcn have been
answ ered tndtvidually lry the author.
who was respo nsible f ur tllr.' oversight

Expanslou
I wish to ex press my wholehear ted

appro val of the recen t FCC proposal
to exp and the 'phone bands and to
alloca te more frequencies to the Ex tra
class licensee.

I wou ld also like to ex press my
desire to see a reduc t ion in the po wer
limit for ama te ur transmitters . This
would have to be in the fo rm of a rule
requ iring a limi tation on the to tal
amplifie r pla te d issipat ion, The rules
conce rning de power input are to ta lly
disregarded by many amateurs who
run up to 10 kilowatts o r more input
to multiple 4- IOOO-As.

There is no adequ ate mea ns o f
poli cing the present rule . especially
when SSB is used . If an amat eu r's
t ransmit ter were limi ted to a to tal
p la t e d is s ipat io n capability of
500- 1000 watt s with a mandatory
license suspension fo r anyo ne with a
larger t ransmitt er in thei r possession,
wheth er in usc or 110 t, it would be a
great deal easie r to enforce the rules.

.\ lc lvnn G. Hart W0IUZ
9.'36 Dont aos Dr,

sr, Louis ]\o10 631 31

A Nkc Le tte r
Yours is a fantas tic magazme..

on ly wish I' d heard abo ut it ea rlier.
You have your com petit or magazines
bea t 60 t imes over. Here are a few
reasons why-

I. Th e General Class Stu dy Course
Thi s is rea lly jus t what I was looking
for . As a Novice , which implie s little
mo re than an id io t in the ways of
rad io theo ry, I needed a step-by-step
study course in some qu estion s. Dry
textb ooks just don't compare . My
dad , who is t rying to learn the th eory ,
and I bo th usc the cou rse and under 
stand perfectly. When I am at the
proper level, I will probab ly buy the
Advanced Class Study Guide in yo ur
radio bookshcp, and increase my
theory with tha t, also .

2. You r Editorials.
I com mend you for saying what needs
to be said. The AR RL is an organizn
tion tha t is sore ly needed by all ha ms



in the U.S. but , as I am now aware, it
is not the typical knight in shining
armor . Keep up the good work. In
form us of the faults in the world of
hamdom, and maybe 73 will soon be
standard reading in ARRL head
quarters.

3. Easy , workable, practical pro
jects.
I may never need a $300 Morse-a
verter, nor a $500 homemade trans
ceiver for 160 through 6, but these
articles are great to look at and wish
for. However, as soon as I finish the
automatic keyer in the November 70
issue, I' il prob ably star t the IC marker
genera tor in the October issue. Your
projec ts are all practical and needed
items around the shack, and I intend
to build a lot of them.

4. Your ads.
Believe it or not, my dad and I find
your ads for 73 products simply su
preme. What I am refe rring to , of
course , is your subscripti on ads, your
Gunsmoke ads, and of course: "Tell
our advertisers you saw it in 73, even
if you didn't." It 's nice to know that
hams have a sense of humor, also.

Unfortunately, I must cite the dark
lining of your silver cloud. I agree
with R. G. Kueha (letters , December) .
Your titles ARE quite large, and at
least I or 2 othe r articles could be
placed in each magazine if the space
you now use as titles were halved.
This is one change I would approve.

Anyhow, 73 is a fant astic maga
zine, and it is one worth getting.
Thank you, and 73.

David BekmWN6PYG
19856 Schoolcraft Sf.

Canoga Park CA 91306

Propagation
At one time the' Propagation Chart

by Mr. J. H. Nelson contained infor
mation on VHF openings. For the
past many mon ths this has been mis
sing. How come?

Being a VHF operator I found this
very helpful in looking for good band
openings. Please if possible include'

,-~ - - " - - ---

FM Repeater Handbook & find it a
very useful & informative pu blication.

Itck A. Rash

Reade r service has been a fiasco.
but things will improve with a new
child-operated system we 've initiated.

. .Ken

The League
Oh boy! Did you persuade Wells

Chapin, W8GI, or did he volunteer?
His commen ts on ARRL, in your
January 1971 issue are manna from
some sort of heaven.

I too , am a member of ARR L with
many years of support to my credit.
Matter of fact, I am happy to reflect
upon my status as a life member. But
however you cut it, I am not happy
with the image that AR RL is creat ing.
Amateur radio is to some a hobby,
and to some it is a vocation , so it
cannot be administe red to as a craft
union. And it seems to me that, more
and more, the approach of Newington
lies in that area.

A thoughtful reading of Chapin 's
article will not only clarify cause and
effect , but it will suggest ways and
means whereby dead weight can be
transformed int o somet hing approa ch
ing energy and purp ose.

Alden W. Smith
Penury Priory

Temple NH 03084
The ARRL reminds me of a fog

horn; at least with you guys I can te ll
that there's somebody out there, and
you're different!

You'd better keep Fred Mocking or
I'm a goner - I made it through Gen
eral on sheer momen tum.

Pete LamasneyWB6AZF
654 Cunard Dr.
Napa CA 94558

There seem to be so many things
that can be done by the League but
with only one board meeting a year,
the operation is basically run by t he
staff.

Afte r two campaigns now for vice
directo r I have come to the con
clusion in my own thinki ng that
those who are vocal or want to see
something done are no longer memo
bers and those who are left are just
too apathe tic and don 't really care.

fCa~ath~;r.?«
~~~

Pri ce - $ 2 per 25 words for non_
commerci al ads ; $ 10 per ,25 w ord s for
busin e... ventures . No dI sp lay ads o r
ag:enc ydi scounl. Incl ud e your ch eck
w Il h o r der. ,

Deadlin e for ads is the lot of the
month two mont h. p rio r 10 pu bliea_
tion. F o r e xample': January .Ist is Ihe
dead lin e fo r t h e Mar ch issu e whIch will
be maile d on the 1 0 t h of February.

T yp e copy. Ph rase and pu n ctuate
exactly as yoU wish it 10 app ear . No
all· cap it al ad s.

We will b e the j ~d~e of su it abili ty o f
ads. O ur res ponslb,lIty fo r en o ... ex .
tends o nl y to pr in t in g a corr ect ad in a
lat e r issue.

F or $1 extra w e can m ainta in a rep ly
bo x for yo u .

We ca nnot check in l o ea ch ad ve r tiser,
$() Cavea t E m plor.

2·METER FM BARGAIN, Sonobuoy
Solid state transmitt er and modula
tor, 2 watt s output. Conversion de
t ail s included, $11.25 postpa id,
Monks Electronics, 3 13 Old Farms
Rd., Simsbury CT 0607 0.

G.£. M.T.S. ALL SET for 5 freq
opera tion. High level audio, touch
tone, pad installed. Super clean with
.22-.82 , .34-.94, .46-.94, .94-.94.
$225 .00. C. P. Hoffman Wi ELD,
169 Millham St., Marlboro MA
01752 . .

SURPLUS DD-JOO SWITCHBOARD.
New 1Q-line teletyp e switchboard.
Include s meter, patch field , cords,
repeaters, table , technical manual.
$45. Frank Hajdu , 4 1 l edge Lane,
Stamford CT 0690 5.

NEW RCA WT50IA Transistor Test
ed +B & K transistor pro be, S50.
Housec leaning - tape recorders,
transistor & auto radios, FM-AM ta
bl e rad ios, Zenith Transoceanic.
SASE - list. Chester Benson, 732 So.
14th, Richmond IN 47374.

FOR SA LE: HT-46 Xmtr and
Nc-300 Rcvr. Both in excellent con
dition. $280 or best offer. Dale
Stuewe WA7IM1, Rt. 3, Box 405 ,
Corvallis OR 97330 .

YOU ALL COME to Interna tional
Independent County Hunt ers Con
vent ion in Kansas City July 2, 3 , 4,
1971. ASAS to WA~SHE for infor
mation. Cleo 1. Mahoney WA~SHE,

Secr/Treasurer, 600 1 Blue Ridge Cut
Off , Raytown MO 6413 3.

FOR SALE: HQ 170 Receiver with
clock and manual $125.00. F .O.B. C.
G. Phillips, 1000 North Oak, Creston
IA 5080 1.

MI LITAR Y S URPLUS. New
I 25ufd - 350WDVC aluminum can
electro lyfics. 5 for $3.75 ppd. Cata
log ' IO¢, free with order. Electronic
Systems, P.O. Box 206, New Egypt
NJ 08533 .

TECH MANU ALS- - $6.50 each :
R- 3 9 0 / U R R , R-390A/U R R,
BC-693A, USM-24C, BC·34RJNQ,
URM--2SD, OS-8C/U, UPM-45, UPN
12, TS-497B/URR, CV-59 IA/U RR.
Hundreds more . S. Consalvo, 49 05
Roa n ne Drive, Washington DC
2002 1.

TRANSCEIVER NCX5 MARK 2
with ac power supply. Factory over
ha u led. Perfect. $350.00. Sonar
transceiver 10 15.20 meters 200 watt
PEP SSB with facto ry ac and de
supplies $300.00. Swan power sup ply
Model 117XC and 14X dc module
$70 .00. Communicator 4 6 meter
transc eiver mike and 5 crystals
$150.00. Manuals for all units. Ger
ald Tetrault, RFD 4, Box 165, Man
chester NH 03 102.

PMO 0-459 URT, TMC. RF osc and
exciter, 2-4 mc funda mental. Uncon
di t ionally guaran teed, fully cali
brated, manual included . Earl Cas
tine, 11522 Goodloe Rd., Silver
Spring MD 20906.

" 1971 TESTS-ANSWERS" for FCC
First and Second Class License. -plus
"Self-Study Ability Test." Proven !
$9.95. Satisfaction guaran teed. Com.
mand , Box 26348 -5, San Francisco
CA 94126.

SELL: Back issues 73 Magazine;
Hoehn cr Melodica w/musie; Grey
stone 20 Volume Encyclopedia of
Pho tography (Cost $80 ); Vacationer
a ntenn a. Offers. Stephen crnton
WA2TYF, 800 W. End Ave., New
York NY 10025.

DVAL·GATE I\IQSFET 2·METER
PREA:\IP. PC Const ructi on, 18db
gain, 3db NF typ o Fuily wired and
guaranteed , only $13.95 ppd in U.S.
Mich. res. 4% sales tax. HALE ELEC
TRONICS, 803 17th sr. , Bay City
MI48706.

QSL CARDS - 100 3 color on glossy
stock S4.00; 200- $6.00 ; Globe , Ea
gle or Straight Key on fron t; report
form on back, QSO file cards $1.00
per 100 ; RUSPRINT, BOX 7575,
Kansas City MO 64 1i 6 .

T RANSC EIV ER A UTO·I\IQUNT,
$7.95. See ad in May '70 issue 73.
Arco Mfg. Co., Box 817, Grand
Forks ND 5820 1.

HT·37 FOR SALE, mint condition,
5175, William Humi , Penn Brook
Apts (l 4P) Church Rd . North Wales
PA 19454.

CLEGG 22er. 1 year old. Mint condi
t ion . 5160 .00 postpaid . (6 17)
922-3850. Jim Gysan WIVYB, 53
Lothrop St., Beverly MA 0 1915.

FOR SALE Swan 350 117XC AC
supply and 14-X DC supply $350.00
used 10 hour s excellent Condx ,
Norm Riquier WIGNS, 78 Norwood
Rd, Bristol CT 06010 . Telephone
(203 ) 583-3957.

HOOSIER ELECTRONICS Author-



YOUR CALL LETTERS. Two sets,
for windshield and rear glass. Smart
white le tt ers with red outlin e. Easily
installed pressure sensit ive decals.
S1.00, postage paid, anywhere. Sans
faction guarant eed . Lake Jordan Ar t
ists, Slapou t AL 36092 .

ized dealers for Drake, Hy-Gaiu ,
Ten-Tee, Galaxy , Regency, Halli·
craners. All equipmen t new and fully
guarant eed. Write tod ay for our low
qu ote . Hoosier Electron ics. Dept. D,
R.R. 25, Box 403, Terre Haute IN
47802.

COLLINS S. LlNF. and other gear
for sale, SASE for co mplete lis t. J .
Lynch, Box 9638, 53 3 East Dunlap
Ave., Phoenix AZ 85 020 .

WANTED HRO coils A, B, D, and E
sets. Advise condit ion and price.
WA6QVS , 4 28 28th si., Richmond
CA 948 04 . (4 15) 232-3427.

MOTOROLA FM Business Dispatcher
H i g h B a n d - M o d e l
D3 3 CMT·1 130 BM. Transistor re
ceiver, T Power, 15 watt s out, 2
Freq. , dash mount . Manual included.
$150. B. Dickerson, 1200 Johnston
St., Philadelphia PA 19148.

73~ 1961 THR U 1970 all the good
ones. Sell or t rade. Make o ffer.
K8GIU, Rd 2, Wellington OH 4409 0.

" STANDARD 80 6M, 2M PM with
25 watt power am plifier, he supply,
7 sets xtals. $350.00. George Pres
ton , 208 North St ., Salem MA
01 970."

FOR SALE: Heat h sb-30 1 receiver
with sb-600 speaker, sb-300 4 2 me
ter convert er and ssh and am tilt ers.
All for $275 . First check or money
order takes it. Will trade for Heath
Seneca vhf-I t ransmitter or hq· 170a.

_ Patrick Butler TADSS c/o
of I MISSA APO NY 09360.

I do not wish to renew. I am tired
of your lambast ing the AR RL,
" Leaky Lines" Dave Mann March 71.
All Dave is int erested in is a new
country and not promoti ng good will
among nations.

Vance E. Gilde rllleevf' W5GST

After hitti ng my head against th e
brick wall so many times I'm abo ut
to join the apathe tic group and

-breeze along in othe r endeavors.
Gary A. Slilwr l1

7164 Rock Ritl~e 'I'err.
Canoga Park CA 9 UW4

.Ken

The info is alway.v there. Look (In
the last page of 73.

Rf'peat er Rules
I would like to know the latest on

the FCC rules concerning repeaters. I
have been out of tou ch for the last
couple of months since my copies of
73 are going home whi le I am here for
TDY. Thank you very much for every
th ing.

Pat rick Mrown "AIJ'FCG!5
CMR No.4, Dox 200 16
K"",III..r ~F8 MS 39534

The FCC is just no w beginning to
consider the drafti ng of ne w repeat er
rules.

this infor mat ion in future issues.
UiII l 'e tcrso n K90 WQ

1'.0 . Rox 482
Midlothi an 11 , 60 445

Elinor H. Stecker WN2MYK
(Mrs. Arthur StN:krr )

16 Kilmer Rd,
l.archmollt NY 10538

.Ken

A Real Mover
By all means renew my sub

scrip tion to 73 for 3 years, as I
couldn' t bear to miss any o f the' fine
educational ar ticles mixed with a dash
of humor to make life a litt le more
bearable .

I started with you in 1960 in "6"
..':'. land, to "7" land, to ~ land, and

fina lly to 9 land. Hope you will not ,
ever, change yo ur alt itude toward
bureaucratic boo ndoggling.

Larry Brooke W91.SS
Please do not speak ill of A R R L like
that.

I Give Up
Well, yo u finally did it. After three

months of sending in your Reader
Service co upon, and not getti ng even
one reply, I decided it was because I
was sending in too many requests, or
because I hadn' t subscribed to your
magazine, yet. So, enclosed yo u will
find a mon ey orde r for $6 for a
one-year subscript ion, as well as the
Reader Service coup on from the Feb
ruary issue. (The March issue hasn't
hit my local newsstand yet, but I ho pe
to get it soo n.) All joking aside , I
enjoy 73 very much and should have
subscribed to it a long time ago.

I have recently purchased Ken's

Poor Peopl ...~· Radio
I thought you migh t le t your

readers kno w about Poor Peop les'
Radio, Inc. We were granted a con
struction permit on November 19, ·
1970 from the FCC for an educe
tional FM broadcast station to serve
San Francisco. The prop osed statio,"
has been grant ed callsign KF PR and
we will operate on 89.5 FM with 10
watt s output. We have permission
fro m KGO-TV to place our antenna
on their tower on Mt. Suteo, and this
is the highest point in San Fr ancisco,
being about 83 0 It. above sea level.

We are looking for help in the
form of volunt eers, money, part s,
etc. If any of your readers would like
to call me, the horne landliue is (4 15)
751· 1974 .

MI~YI'r GolI l'~lIla ll W(/GIV
863·25 tll Ave.

San Frnllc i~co <:A 9.), 121 .Ken

GREENE - water tight center insula
tor with or withou t BALUN - a very
tough item to beat - Iller free.
GREENE INSULATOR Box 423
Wakefield RI 02880.

WF,ST COAST IIAMS buy their gear
from Amrad Supply Inc. Send for
flyer. 1025 Harrison SI. Oakland CA
94607 , 451·7755 area code 4 15.

2M NBFM GE Progress Line ME32W;
RCA CMV4. 12V, Service Da ta , Le-.
gal Commercial. Either $115 Prepa id
Eastern U.S. H. Sink , Box 465, Au
bum IN 46706 .

WANTED - Drake T-4B, C-4 and
R-4B in excellent condition. Also
int erested in RTT Y equipment or
stat ion used with Drake. J. Moser, Rt
10 , Box 46 1-43, Charlott e NC
28212.

I NT EGRATED CI RCUITS - new
DTL, TTL, and linear circuits . DIP
SN7400 , SN740 2, SN7404 , at 50¢
each - DIP flip flops SN7473 dual
JK and SN7474 dual D at 90 4
eac h - 5 volt power supply modu les
(similar to National LM309 K) T0 3
case device supp lies more than I A
with inputs of 7 to 30 volt s. $2. 50
each. We have coun ter kit s and mod 
ules for instruments to directly mea
sure to 175MC. Orders over $5.00
shipped prepaid. 25¢ ha ndling and
postage on small orders. Send IO¢
for complete list of IC's and kits.
Babylon Electronics. 5942 G Don
Way, Carmichael CA 94628.

News Page Five



RADIO BOOKSHOP BIG DEALS
73 USEFUL TRA NSISTOR
CIRCUITS If y o u've been
lo oking for a trans is tor circuit
t o do a special job , chances a r e
t h er e is a circ u it in this book
that w ill giv e you a head start.
It covers circ uits f or a udio,
r e ceivers , t ransmitt ers and t est
e quipment.
1006 . . .. . . . .. . $1

SIMPLIFIED MATH Does
m a t h scare you? It sh o uldn 't .
This e as y -t o -und erstan d b ook
explains th e si mpli fied expo
n enti al system of arithmetic ,
simple formula s, logarithms,
and their applicati on to th e
ham shack .
10 0 7 $ 501/

AMATEUR 'TEST AND MEA
SUREMENTS B y W5REZ.
Us in g VOM , Scope VTVM, _
dipper, SWR brid ges , etc . Cov
ers a mateur users o f t est
equipment in the h a m statio n .
208 pages, softbound. Inter
estingly writ t e n t covers tunin g
r ece iver s, al l kfnds of tran s
mitters, et c . Invaluable for
every h a m shack .
101 2 . . . . . . . . . . . . . . $ 5 .5 0

ELECTRONICS FOR THE
AMATEUR By W5REZ. Hard 
bound book, 272 pages. Cov
ers entire theory n eeded for
passing amateur lic enses. Fine
book for in st r u ct or s, and for
amateurs wanting a refre sher
course before e x p o sin g t h em 
sIe ves to the F C C examiners.
H ardbook books look nice and
last.
1 01 3.. . $7.95

FABULOUS DX MAP OF
THE WORLD Sho w visi tors
OX you've w orked . Wall
sized (23" x 31"); shipped
flat in mailing t u b e ; su itable
f or framin~ ; most complete
m a p a v a i Ia ble ; u p -to-d ate
world pr efi x es shown; color in
countries as worked ; shows
islands. reefs, rare DX sp o t s;
use colored map pins for dif
ferent bands.
1207 $1

D X HANDBOOK Includes
gia nt w orld country-zone wall
map . Articles on QSL d esign
secrets, winning DX contests ,
DXCC r ules, DXpedit ions, re
ciproc a l lic ensing and many
m ore . Wo rld post age ra t es,
WAZ record lis ts , ti me charts ,
propagation, etc. Sp ecial h a m
maps and bearing ch ar ts . A
must for t h e DXer,
102 1 ...$3

OX STUFF
CUSTOM MADE DX
CHARTS When y o u need a
DX bear ing y o u need it im
m edia t ely . You don't w an t t o
have to lo o k it u p o n a m ap or
fidd le with a globe . These Cus 
tom DX Charts ar e co mputer
p rint outs for your exact shack
locati on and give the b earing
and mileage for every country
in t he world. T hey are printed
o ut b y call prefix for spe ed of
location and t h e capital ci t y is
indicated.
Custom DX C h art, 12 06ppd $4
Ir~~_·--;. '~
!Ii i." . .. ," ..,.'

A HAMSHACK WITHOUT A
GLOBE? RIDICULOUS! Par
ticularly when these fabulous
Hammond glo bes (the best in
t h e b iz) are available at o ur
low, low p ric e ! 13" inflatable
globe (guaranteed, by t h e
way) r eg u la rl y se lli n g fo r $15,
now special, w hile the y last
1208 on ly $ 10
1 3 " lighted in flatab le. globe ,
regu lar ly $25 now
12 0 9 only $15
We have a few of these in
stock and when they are gone,
that's it!

MAGNETIC CAR SIGNS
Put this eas y -t o -read magnetic
call sign on your car wh en y o u
are o n a trip and m e et the
hams a long the way. Come s
right o f f when the XYL drives
t he ca rhif sh e d o esn ' t w a n t to
be bot ered by h a m s tooting
at h er. Send $4 along with
your call letters today!
12 01 $4

LAPEL BADGES Name and
call identi fies y o u at club
meetings, hamfests, b usted p ot
par ti es. Hand engraved b y skil
led N ew Hampshire craft sman
with loving care . O nly one
lousy d ollar. Send fi rst n am e
and call.
1202. .. . . .. . . . . . . .. . $1

W2NSD/I

GR 1105

r_ )o _ i i O O
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G.R. FREQUENCY MEA·
SURING EQUIPMENT TYPE
1 105A T h is primary fr e
quency standard will measure
fr om 1 H z t o o ver 100 MHz
with an a cc uracy of on e cycle
u p t o 10 MHz. This is a
laboratory sta ndard u se d pr i
m a rily f or calib r at ing other
equipment. This is t h e last
wor d in fre q uen cy standards.
Send for details.
S p e cial. . . . . . . . . . . $ 995

NCX-1000

NATION AL NCX-1000
TRANSCEIVER Transistor
ized transce iver (e xcept for
driver and final) runs 1000
wat t s, yet is just a bi t larger
than o rd inar y transceiver!
Complete kilowatt h a m sta
t io n in o n e small, light unit.
T ested b y 73 staff and found
to be a r eally great unit. The
world o f transistors and IC s
makes it possible to have a
c omplete kilowatt a ll band
ham stat ion in o n e s m all unit!
No t m u ch larger than normal
tr anscei ver yet runs solid 1000
w a t t s . Extremely se nsitive ,
p roc essed sp e ech for maxi
m um u m p hs when wanted ,
everyt h ing you need in one
little pack ag e . Only tubes are
driv er and final. The
NCX-IOOO li sts for $1100 an d
is an unusual bargain at that
price. T h e 73 test u ni t , used a
few days and u n d er brand new
fa ctory warranty, is available
to the first $700 ch e ck r e
ceived.

1006

t 73 m fU I
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BOOKS!
ADV ANCED CLASS STUDY
GUIDE Up -t o -the-min u te si m
plified theory, written with
t he begi nning radio ama t eu r in
mind. T hi s uniqu e b ook covers
all aspects of th e theory exam
fo r the Advanced Class license
a n d has h el p ed h undreds of
hams to sail throu gh the exam
...nothing else li k e it in p rint.
1001 $ 3.95
l OOlH Hardb o u nd $ 6.9 5
EXTRA CLASS LICENSE
STUDY COURSE BOOK The
E xtra Cla ss License Stud y
Guide is now available in b o ok
form as a permanent addition
to y our radio libra r y . This is
the complete course that wa s
published in 73, c overing
every technical phase of t h e
n ew license e x am s for th is
hi gh est class of amateur li c
ense. T his also co vers, in the
ea si es t-ta -understand fo rm,
just about every technical
question likely to b e asked on
the First Class Radio t el ephone
exam. This is the f ir st study
course ever published t h at is
written so th e newcomer to
radio can u n d er sta n d it. Wi th
this b ook you can face the
FCC exams k n o win g t h a t yo u
und er stand t h e theory and
with no f ear of r ewritten ques
tions.
1002. ppd USA $ 4.95

VHF ANTENNAS T h is hand
book is a co mplete c o lle ct io n

~~ouf I\;~FFd~~d {YJFr~~lieon~
n as, with design h in t s, con
struction and t heory . If yo u've
been w ondering what array
)"OU n eed, t h is book will give
you enough background to
mak e th e ri ght d e cision.
100 3 $3

COAX HANDBOOK In
. valuable book fo r the h am or
t h e la b and for eve ryone el se
who doe sn ' t w ant to have to
keep a whole library o n hand
for re fer ence ... o r even
worse h av e t o writ e t o the
manufact urer for c o a x spec .
1005 $3



E D ITORS &; ENGIN~ERS
RADIO IIAN D BO OK Ha rd 
b o und . Latest (18 t h ed it io n)
b y W6S AI. T h is is the most
comple te ha m h andbo ok ever
p ub lish ed , Ma k es all o ther
ha nd b ook s look like comic
b ook s. 8 9 6 pages.
10 18 $13.50

E DI T O R S &; ENGIN EER S
RADIO H A NDBOOK li ard 
bound. W6SAI (1 7 t h edition )
red u ced fo r cl ea ran ce , Hmited
su p ply available for fa st acting
a m a te urs. Last chance to get
this great b ook b efo re it is
go n e fo rev er .
1019 ,$ 1 0

ELE CT RO NICS RE FER
E N CE H ANDBOOK Hard 
b ound . W6T Y H ha nd b o ok of
b asics a nd circuits. Co m pl e te
analysI s of al l ssb equi pme nt .
1 0 1 5 .. . . . . . . . . . . .• . $6 .9 5

H OW T O F IX T RAN SIS TOR
RADIOS &; PR IN T ED CIR 
CUITS. D o you th row t hose
li t tl e radios away w he n t h ey
sto p? Was t ed mon ey ! Easy to '
fi x w it h t hi s m anual . Wort h
many t imes the low price . No
serv icema n o r amate ur sh o u ld
b e w itho ut this tr e m end o us
b oo k .
1 0 16 , $7.95

SCH EMA TICS AVAILA BLE
$ 1 eac h .
J 101. AR n -1 5 from J u ne

H8t7 3A'Re~2~8 . 2 M G uard
Chan n el R eceiv er.
11 0 3. SS B Transeiver, Nov.
19 6 1 7 3 Pa ge 23.
11 0 4. n f}08 /A R C, J une 19 65
page 48 . b e fore & after.
Bu y la vi shly ! Ord e r today from :
R ADI O BO OKS H OP
Peter b o ro u gh N H 034 58

DIOD E CIR CUITS H A N D 
BOOK An inva lu a b le reference
b oo k . Cov ers rectifier s, m ix 
ers, de tector s, m o d ul a t o rs, F M
d etect ors , n oise Hm iter s, A Ge ,
BFO/Q-mu ltiplier, AF C, v a n 
ca p t uning audio cl ip pers. bal
anced m ods. fi eld st re ngt h me
t ers , RF probes, zen ers con
tro l circuits, etc. 1 11 dlf l erent
circu its.
100 4 , $ 1
" T R A NSI STO R PROJEC TS
FOR THE AM ATE UR " A col
lect ion of 7 3 '5 m o st popula r
ham proj e cts, selec t ed by y o u Jt h e readers, and e di te d by Paul
Franan (M r . Se mico nductor
himself). T hi s has go t to b e
the b est . most a u t ho rita ti ve ,
m o st u n iv ersally app ealing col
lec t ion of ug-to.date circuit s

~"oelcf.u~.Ii.s~~. ' $ 3

FM BOOKS
F M A NTHOLO G Y Vol. 1.
T h is b o ok is largely a col
lec t ion from F M Bulletin, ed it 
ed by K 6 7 MV H and
WAS UT B. T h e m a t eria l is ta
k en fro m the editions of F eb 
1~6J. 1 9 67 thro ugh February

1009 $3

F M R EPEATER HAND BOOK
K 6MV H. Book is req ui r ed f or
a ll repeater o perators an d
m ust r ea d ing fo r a ll FM'ers .
Only com ple t e b ook o n t h e
sub ject. It is als o o ne of t he
b est selli n g book s in amateur
radio t oda y .
1010 llard b o u n d $6. 9 5

"TilE BEST OF F M" A huge
se lection of F M J o u rn al 's fin 
est technical and con version
ar ti cles , n e ve r be for e re pri n t ed
in an y other m aga inze . The
con clu d ing seg m e nt s o f t ho se
c o n t rov ers ial " C H R O N
ICL ES" ! Select ed I" M edi t or
Iuls to show a b road vie w of
the pro b le m s faced b y F'M'ers.
This b ook co m prise s Volu m e
II of t he FM an tho logy. a nd
in clud es a n " Edit o r ' s Ch oice"
se lec tion of t o pfligh t ar ti cles
fro m F M Journa l). from March
19 68 to Ma y 196~ .
1011 . . . . . . . $ 4. 95

r a di o
~}~.~~OOk

~
10 19

F4 mu.1lI

10 10

GUNSMOKE
GUN S MO K F:? Blow your
m in d o n o ur b ac k iss ue b ar
ga in b unch. 30 (count ' em)
assort ed (we hope) b ac k is
sues , all before 19 68 . for t h e
in credib ly low price of $ 6
post pa id (hardly pays for the
po stage ) . These a re packed b y
slav e lab o r ( t o cu t costs) so
p lea se ign o re notes calli n g fo r
he lp. etc .• that m a y b e sli pp ed
Into th e bundles.
12 04 $6

SPECIAL! RAR E BA CK IS
S U ES T h e b ack Issue of 7 3

l~Y s~t:!!o;Othi~~~~e:~e ~~~:
tlnued arti cle you o nly r ead
th e end of - ca n b e yours for
a m ere pittance ! Most issues
are in stock and are availa ble
for $1 each. The exceptio ns
th at prove th e rule are list ed
b el ow:
Dec .68 . Nov.69, Feb.70 . O ct .
70. . . . . . . . • • • • • . •. . . . • $ 2
J a n .65 , Apr .65 , J an .6 6 . J an.
67 . .. . ... . . • . . . . • . • . • • $ 3
J an.61, D ec.6 3 , J u n .6 6 , Jul.
66 . • .. •. •• . . . • • . . . • • $100
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BUY BI NDERS FOR YOUR
7 3 and w in the love of a
beautiful gu I. Go rgeous red
binders loo k great on yo ur
shelves and als o kee p t h e m ag
azines from disapp earing or
b reaking. Co me w it h set o f
year stick er s. G et e n o ugh b in
d ers to pro tect all t hose back
Issu es t oo .
1205 , . • . . . . . . . . . $4

DESK PLATE
DESK CA L L PLATE Up t o 20
le t t ers o n a desk pla te , em 
bossed wh ite le tters on wa lnut
b a c kg round ; eb on y stand ,
Lo ok s great on r ig w it h yo ur
n am e and ca ll . Wa t ch envy
race t hrou gh your ne tg hb or
hood . Se nd along 20 w ell
chosen le tters ~spaces cou nt as
le t t ers t oo) . In clude a n ice
fresh two d ollar bill, a nd g ive
us a strong h in t on w here t o
m ail t h e exquisit e piece o f
cra ft sman sh ip .
12 0 3 •• . . . . . _ $ 2

Lat est Ed it ion - PO PU LAR
T U BE & TRANSISTOR SUB
STITU TI ON GUIDE Brand
new upd ated and re vised ed i
ti o n ! T he m ost needed substi 
t utio n d a t a fo r both t ub es and
t ra ns is tors all in on e ha nd y
brand-n ew volume ! No longer
d o yo u ha ve to ref er to o ne
sub st it u t io n man ua l fo r t ubes
a nd a no t he r for t ra nslst o rs 
evervnna is h ere in o ne Quick
ref eren ce guid e . Li st s 99% o f

~~;rtu~;gdan~otr~~si~~~~s tfo~~~
o ver. on ly reaSily-available
a nd comparab ly -p riced subst i
t u te s arc listed. N o longer d o
you ha ve t o search t hr oug h
li st s o f tubes and transis t or s
you 'll rarely see in use , or
sea rch thro u fh pa;:es of irrele
vant mate ria t o fm d II. s ubst i
tu te . Why b uy a $ 10 sw it c h in g
transis t o r w he n a 89 t popu la r
t yp e will do the job b et t er?
Con tains 8 big sections - ,fo ur
d evoted t o tub es a nd f o ur to
t ransist ors : Popular R ecei ving
Tub es, Ind ustrial a nd Com
m ercial Tub es. A merican Sub
sti t u t es fo r Fore ign Tubes.
Tub e Base Diagram s. Popular
Tra n sist o r s. A m eric a n Substi
tut es for F o re ign T ra n sistors.
Gene ra l Purpose T ra nsistor
Substi tutes . Transist o r Ruse
Diagram s a nd Manufacturer
Ab b reviat io ns . You' ll find t h is
guide t o b e on e of th-e most
practi ca l everyday ai ds you've
eve r used. 2 24 p ps., 8 Sec
tions .
10 2 2 S oflbuumJ $2.95
1023 , . Vi n y l Cover $4.95

W O RLD ' S FINEST LO G
BOOK ? Design ed and execu
te d b y W2 NSD/1, t h is is t he
most rele van t amateur ra dio
lo g ev er d esign ed . T his is a log
for today . It has a co lu mn for
t he d a t e . one fo r time a nd off
o f eac h contac t . a sm a ll col
umn to indicate wheth er yo u
called t h e statio n co n tac te d
(or CQ ) or no t , a go od w id e
space for the station call con
tact ed . little colu m n s f or th e
re po r ts, a good sp ac e fo r h is
loca tion . a Q SL colu m n. and
lo ts o f ro om fo r n o t es T h e log
is t h e lo n, wayan stand ard
8 112" x 1 1 ' p aQer a nd padd ed
into pads of 125 sh ee ts. w ith
roo m fo r 20 con tac t s per pag e .
The who le b o ok o f log she e t s
will ca rry yo u thr o ugh 2 500
con tact s. There is a p la ce t o
indicat e on each sheet t he
band being used a nd t h e po w
er in ca se these cha nge now
a nd then. T he log pa ge s can be
n umber ed fo r fil e card r efer
en ce. Wh y u se a lo~ b o ok
designed in the 1920 s? t hi s
one w as d esigned f or use in
t h e 70 's and Is exac tly right
fo r t he D X' er . a nd rag chew er ,
or ev en t he ro u nd -t abl e den i
zen. It w ill work for R TTY.
ATV o r ev en slo w scan tele
vision . Never has a log b een
m ad e ava ilab le which is as
ha nd y as t h is gem. Why k ee p
st ruggling w it h t hose ri ng bi n
d ers w hi ch ge t all bent o u t o f
sh a pe? Get this fi rst reall y
modern log.
12 1 D o n ly $ 2 p p d.

RADIO
. BOOKSHOP

A ll b o ok s and it ems post p aid
in U.S .A . unless o t herwise In
dicated . Sen d cas h. check .
m oney o rder, e t c •• t o :

Buy la vishly! Order toda y from:
RADIO BOOKS HOP
Peterborough Nil 0 3 45 8



Dick Wildman
6142 Glen brook Lane
St ockt on CA 9520 7
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MOBILE
The 7 5m mobil e a nten na I use raises a

few eye bro ws now and then, b ut it
really wor ks , and do es so exc eptionally
welL It is the best performi ng 7Sm mobile
an te nna I ha ve ever had t he pleasure o f
own ing . It is of the homebrew var iety ,
usi ng all commercially ava ilable co mp o 
nents . Th ere is not hing really new in it s
co ncept excep t tha t I have adap ted the
feat ures of many diff erent an te n nas to
co me u p with o ne th at ma in tains h igh Q
an d h igh perfor ma nce ove r the entire
pho ne band. It do es look a little d iffer ent
and somewhat weird to tho se who do not
know what it do es a nd what it is for. The
ant enna co ns ists o f a n adjustable to p
sec tio n wh ip antenna , a thre e-spoke capa
city hat , a long a nd large center-mo u nted
load ing co il, a ro ta ry inducto r (cent er
mo u nte d just bel ow the main load ing coil),
a long tilt-over base sec tion mast , and an
insid e-the-tr unk ba se ma tching network
(switcha ble}.

The success or failure of mo bil e o per
atio n depends entirely upo n t he efficiency
of the antenna ins ta lla t io n . In mo bile
o pera tio n , one mu st co mpe t e wit h ex tra 
ordinary noise levels, QSB, an d high-po wer
fixed statio ns. This im med iat ely puts yo u
at a d istinct disadvantage. Co nsidering all
of these fact or s, the h ighe st efficiency
rno bile antenna yo u can put o n yo ur
automob ile is o bviously a must if yo u wa n t
good , soli d co mmunica t ions. T he physical

co nfigura tio n of my ante nna was chose n
wit h regard to the h igh est po ssible perfor
mance ra the r t han ho w it looks.

F ig. 1. Top section whip.

The Whip

T he to p sect ion whip is adjustab le in
lengt h. It is a tw o-secti o n telesco ping unit
wit h a setscrew on the side for locking the
len gth af te r adjust ment has bee n made.
The base of the whip is t hreaded and will
ma te with t he to p o f the load ing co il. T he
to p o f the whip has a large cor o na ba ll o n
it about :Vz in . in diameter. The whip is
made by Web ster (No . MA-7). The extend 
ed lengt h is 54 in . and the collapsed lengt h
is 43Y2. in. This gives me 12Y2. in . of
adjus t me nt. See Fig. I .

Capac ity Hat

The cap acity hat ( Fig. 2) is of the
ho meb rew vari ety. It co nsists of t hree
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Fig. 2. Capacity hat de tail.

eq ua lly spaced ( 120 degrees apa rt) thr ead
ed brass rods Sy" in. long. Th e use of th is
capacity hat ab ove the loadin g co il effe c
t ively lengthens (elect rically ) t he top sec
tion Whip. T he hat in creases the eff ec tive
cap acit y of the to p sect ion wh ip to ground .
This also allo ws for the sho rt ing ou t or
remo val of so me turn s on the main loadin g
coil which is always desirab le . The overall
effect of the capac ity hat is t o bring the rf
up into t he up per port io ns of t he a nt en na
and away from th e car bod y whi ch has
det rim ental effectson performan ce such as
ab sorption and detuning of the ant enna .

The Rot ary Induct or

The rota ry induct or is a Master-Mobile
Micro-Z unit. T he basi c ro tary co il mea
sur es I x 3 in . lo ng. The ho using mea sures
3 x 4 in . It is designed fo r ma nual rotat ion
and has a turn s co unter ( numera ls marked
on o ne en d cap) . Th e tap to the co il is
ac complished by a groo ved wheel, mo unt
ed so as to slide o n a bar . Th e grooved
wh eel rides on t he coil. Th ere is a co upling
capacito r mount ed between o ne t erminal
and o ne end of the ro tary coil (Fig. 4). I
rem ove d this ca pacitor and discarded it and

the rf resista nce is give n by t he sy mbo l Q .
A coil ha ving a reactance of 1200n and a
resistance of Ion is said to have a Q of
120 . If t his co il is used wit h a n ante nna
having a rad iat io n resistance of Sr2, t he
coupling ef ficien cy is then S(8+ IO) x 100 ,
or 45 %. Over half the out pu t power of the
transmitter is lost in th e loa d ing coi l. If the
radiat io n resistance of th e ante nna is on ly
4 r2 (as it may well be wit h base load ing) ,
t he co upling efficie nc y is then 4(4+ I0 ) x
100 , or 2S%. This mea ns t hat 72% of the
tra nsmitt er ou t put po wer is lost in th e
load ing coi l. This pow er can o nly be
dissipat ed in the form of heat gen era t ed in
the loading coil itself. Fo r this reason , I
cho se cent er load ing . Impro ving the effi
ciency of t he loaded whip a nt enna mea ns
in creasing th e rad iati on resista nce of the
antenna by using either a center- or top
load ed whip antenna . T he cent er-loaded
versio n is the most pra ctical method to use
from the stand po int o f availab le co mmer
cial parts. I fo und out by ex per ime ntatio n'
th at t he long er, thinner co ils , ra th er th an
the short er , fa tt er o nes , consiste ntly gave
me higher field-strengt h rea dings. Th is
wo uld indicat e t hat the co il is ac t ua lly
rad iating energy in co njunct ion with t he
whi p antenna . With this ty pe of coil ,
overall antenna efficiency sho uld be on th e
or der of 60 to 70 %. The coil I chose was a
Master-Mobile Ult ra-Hi " Q" 75 /80 meter
loading co il (Fig. '3) . It has well spac ed co il
tur ns (ab ou t l iS in .) to eliminate ar cing at
high power. The co il is l3 Y2 in . long x 3 in .
in diam et er . Th e co il has 95 turns o n it. It
is housed in a clear plastic cover wit h
yellow end caps.
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Th e Loading Co il

T he all impor ta nt load ing co il is th e
heart of the loaded low-frequency whip
antenn a. It s purpose is to cancel the
negat ive reactanc e offered by th e shor t
ant en na to the tuning device. The sho rte r
the whip ant enna (co mpa red t o a quarter
wave antenna) , t he great er the negative
reactan ce offered to the tu ning device. The
load ing coil add s an equal and o pposit e
amount of po siti ve react an ce to the an
ten na circ uit. This will neutralize t he nega
tive reactance of the short whip, leaving
only t he rad iation resist a nce of t he whi p
and t he inh erent losses of t he load ing co il
as th e terminating load for th e t uning
device.

Unf or tunately , most loading coils are
far fro m perfect. Th ey exhibit resist an ce as
well as reactan ce. The rat io of rea ctance to
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made the input and outp ut co ntacts con
tinuous t hrough t he coil via th e roll er
cont ac tor , I fabrica ted a mo unting plate
for th e rot ar y induc tor which I mounted
on the bottom side of t he ma in Ioad ing
co il. The rotar y is moun ted to one side of
the main center line of t he total antenna.

'r-------,' TOP

TAP COIL !I S St+OWN VSIN6
SOLiD INSlILA TEO 12 OR I.
AWG T INNED COPPER WIRE .
ROUTE WIRE THROUGH
E XISTI NG DRAIN HOL E IN
80TTO~ COVE R. DISCONNECT
EXISTING COIL CONNECT ION
AT BOTTOM OF COIL ANO
FOL D BAC K

1II0 lfflT ING BRA CKE T F~
ROT ARY INOUCTO R

Fig. 3. Loading coil detail.

Operat ion of Loaded Antennas

On e of th e penalt ies that must be paid
for high Q and high efficiency in th e
ante nna system is that the tuning of t he
ant enna becomes extremely sha rp. It is
necessary to adj ust the loading accurate ly,
and to adj ust it for each significant cha nge
in operating frequency. To put t his in
practi cal t erms, if the fr equency is shift ed
5 kHz withou t reload ing, no apprec iable
loss will result ; 10kHz and the out pu t and
the plat e current of the tran smitter will
sta rt to dro p ; I S or 20 kHz and th e
performance will seriously suffer. Obvi
ously , so me means mu st be pro vided for
adj usti ng the antenna loading or some
ot her portion of t he circ uit to tune out th e
ante nna rea cta nce at each freq uency set
ting.

On 40 meters, the problem is somewhat
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less prono unced. Fir st of all, the loading
co il is sma ller, a nd the whip is longer in
pro por tion to the wavelength than on 75
met er s. Changes in frequency of 30 kHz of
the opera ting frequency may be made with
no appreciab le loss of a nte nna cir cuit
e f ficiency. However , fo r changes of
50 - 100 kHz, agai n some means of varying
the antenna loading mu st be incorporated
in t he antenna system.

Maintainin g Ant enna Reson an ce

On 10, 15 and 20 meters, the whip
ante n na ( usua lly one e lect ri c al
quart er-wave length lo ng) will usually tune
the ent ire phone band or th e ent ire C\V
band with lit tl e d ifficulty . On 40 met ers,
the loa ded whip antenna will usua lly t une
abo ut half th e phone band , an d going
beyond that requires some mean s of vary 
ing the ind uctance of the loadi ng co il. On
75 meter s, un less one is ent irely sat isfied
wit h be ing restri ct ed to o ne very narr ow
operat ing freq uency, so me mean s o f vary 
ing t he ind uct an ce of. t he loading coil is an
abso lute must. The reso nant frequen cy
may be var ied by eit her of tw o basic
means : by alte ring the length of t he whi p
ante nna above the loading co il, or by
vary ing t he indu ctance of t he loadi ng coil
itself. I emp loy bot h methods. To vary the
length of t he top whip secti on by an y
other means tha n do ing it manually is ver y
difficu lt. To vary the inducta nce of the
loading co il, one can do it manually o r by
remote co nt ro l. Tuning th is coil can be
done by ru nning an insulat ed me ta l strip
fro m the top side of the loading co il down
past the side of the co il a nd adjusting the
length of this strip by ro lling it up and
down with an o ld-fashi oned can opener
key, or a sliding tap on th e co il will do the
trick. Or try running a brass slug up and
down inside the co il wit h the slug electri
cally and physically co nnec te d to t he
bottom side of the coil. You can also use
relays to switch in taps on t he coil, or use a
rota ry ind uctor in series wit h the main
loading co il.

In brewing up my 75 meter mobile
ante nna, I chose to incorporate the bes t of
all of the different method s of obtaining
high ef ficiency and high performa nce. To
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MASTER
MOBIL E
75 -80 M
LOADING
COIL

Fig. 5. A ssem bly and installation of 75m antenna .

sect ion whip and let it come to rest on top
of the loading coil. I drilled a small hole in
one side of this washer. Thro ugh this ho le I
tie some wax ed ny lon lacing twine as
shown in F ig. 5 arid run it up for ward to a
gutter clip on t he driver 's side of the car.
This is a very low-loss line an d does not
af fect the performance of t he ante nna even
when wet , because it is wax ed .

Tuning th e Ant enna

Tuning t his antenna was a relative ly
easy job. It would most likely have been a
lot easier for me if I had used a grid-dip
meter and a n swr bridge , but I do not have
eit her one , and I found out they were not
really necessary . I tuned up th is antenna
using not hing bu t the cathode curre nt
meter on my t ran sceiver and .a field
strengt h meter. I am able to reso nate t he
ante nna in any 50 kHz port ion of the 75
meter phone band wit h equal efficiency
and st ill mainta in th e highest po ssible Q . It
should be pointed out that mo st rna bile
antennas exhibit a feed -point impedance
less than t he characterist ic impedance of
the transmission line that feeds the an
tenna . You can mat ch the feed line to the
an te nna by using a simp le mat ching net
wor k. This net work is compose d of a

HUST LE R
T ILT - OVER
55 ill . MAST

"
""""""::

Fig. 4. Ro tary coil detail.
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obtain high performance on 75 meters, one
mu st first get th e radia ting portion of th e
an tenna as far away from th e metal body
of the automobile as is practical so you
wo n't suffer fro m body ab sorption and the
detuning effect it has. I used a Hustler
tilt -over mast. I chose to use the long mast
(the one they nor mally reco mmend to use
for bu mpe r mounting), and mounted it up
on t he rear deck adjacent to the corner of
the rear window. The ideal place, fro m the
standpoint of ef ficiency, would have been
right in the cente r of the roo f, but I have
to keep peace in the family . This tilt-over
mast measures 55 in. long . With the extra
heavy-duty sta inless steel base spring, it
brings the lengt h of the base mast to
exactly 5 ft long. The total antenna length
app roaches I OIh ft. This pu ts the top of the
antenna about 13 ft in t he air. This is a lo t
of an te nna up t here, but if yo u want to get
out you must have a lot of antenna out in
the air and have it pro perly rnatched and
tuned. While driving, in ord er to keep the
an te nna in a vert ical position , which is also
necessary to maintain antenna resonance, I
slip a large no nmeta llic washer over the to p
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Fig . 6. Equations f or obtaining em an d L m .
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Fig. 8. Resistanc e-reactance chart.

REACT""CE -o~"s

of turns were in usc. I used my tra nsceiver
to sup ply rf. I injected just enough carr ier
to get some output , t hen began running the
tap up on the mai n load ing co il unt il I
sta rt ed to get some output ind icat ion on
my field-strength meter. I ran this ta p up
one turn on the coil at a time, re tuning my
transceiver each time to mainta in reso 
nan ce. I located t he point on the loading
coil where maximum out put occurred and
then backed upa t ur n or two and solde red
th e ta p in place. I th en started lower ing the
top section whip unt il [ again obtained
maximum output as indicated on the
me ter.

Once -locat ing t his point on the top
whip , I markect'" it by using a low-voltage d c
po wer supply with its output set at around
20V, clip ped the negative lead to the whip
an d the po sitive lead to a lead pencil. I

=(1256)(0.816) = 1024 pF

L _ -120(50 -20)XlO'
M- (6.28)(4000)

-1600 24.5
= 25.12 = 25.12 =0.97 JlH

F ig. 7. Inductance eq ua tions

(1256) (lO')-J0:6666
10'

RA
Ro - RA

10'

ROV~
pF and

rota ry ind uctor , but I chos e to have LM a
sepa rat e rotar y ind uctor to give me more
lat itude and flexibility in tuning, as I
wanted precise mat ching and maximum
performance over the ent ire 75 met er
pho ne band . LM can be duplicat ed by
adding an equivalent amount of inductance
to the load ing co il. If you choose to have
LM fix ed and a part of the main loading
coil , eM at least sho uld be variable until
th e appropriate value of capacitance is
found . When t his value is found, fixed,
high-voltage capacitor s of the same value
can and should be subst itu te d . A rotary
(variable) capacitor can be used if you can
secure th e shaft by locking it in place so it
will not change capacitance due to vibra 
tion.

I first started tuning up the antenna at
th e lo w end of the phone band 3.8 MHz . I
did this by exte nding the top section whip
up and out all the way and setting the
rotary inductor so the maximum numb er

rotary induct or whi ch we will call LM and
a capac itor wh ich we use to shun t th e fee d
point of t he ante nna to ground with, and
we shall call th is capacito r eM . The re
quired values of eM and LM may be
de t ermined from the follow ing fo rmula .
(S ec Fig. 6 .) RA is t he an tenna feed-po int
imp edance and Ro is the chara ct er isti c
im pedance of t he tran smission line . If the
ante nna impedance is 20n and the line is
son coaxial cable and the operating fre 
quency is 4000 kHz, the inducta nce is as
sho wn in Fig. 7. Th e chart at Fig. 8 shows
cap aci tive reactance of eM, and the in 
du ct ive rea ctance of LM nec essary t o
match various antenna imp edances to son
coaxial cab le. In pract ice , LM need not be
a separate fixed ind uctor no r a separate
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~OLE C~Jl,RT

SYM SIZE
A . 1~6

B .5 6 2
C .6 25

Fig. 10. Dimen sion s of mounting pla te fo r rotar y
inductor.

mounti ng bolts . This swit ch is a single-pole ,
multiple position switch. On t his a ngle
bracket I moun ted the ceramic rotary
swit ch, my mat ching capaci tors and a
coaxial fitt ing (Fig. 9). I can select an y of
10 different capa citors, all o f d ifferent
values. The ante nna I use on 40 mete rs is
of the same pr incip le ; adjust able top sec
tion; three-spo ke capac ity hat , and a large
high-Q coil, but no rotary inductor . eM fo r
that band t urned out to be 500 pF. Figure
10, by the way , is a templat e for t he 7 5m
rota ry inductor mount ing plat e.

Result s
The results I have obtained with th is

antenna have been beyo nd my wild est
expectation s. I can work an yt hing I can
hear. Gro un d-wave communication is ex
cellen t with lit tle o r no fad e. To da te I
have worked many Atlan tic Coast sta te s
wit h 5- 9+ reports, many provinces in
Canada, Alaska , Midway Island , Hawaii,
Mexico , South America , and my latest
ZLI BAZ in New Zealand with a 5 - 8
re port. T his anten na is terr ific. I have only
been ab le to wor k Hawaii fro m the QTH
using th e same po wer and a full half -wave
inverted -V an tenna :..I've never been ab le to
work any of the ot hers. Contacts on 40
meters have been eq ually as good using the
same system. In add it io n to the contacts
menti oned , I've been able to work several
KC4 statio ns in Antarctica . All co nta cts
made we re while I was mob ile in motion .

W6MOG"

."

MASTER
MICRO-Z-MATCH
(ROTARY INOUCTOR-L M'

MASTER
LOADING
COIL

WEBSTER
ADJUSTABLE
TOP SECTION
WHIP

Fig. 9. Schem aric of an tenn a circuit.

51_ SINGLE P0 1..E ,
II POSIT ION CERAMIC
ROTARY SWIT CH

ClA , CIS o ~OO pF, 2 0 kV
TV DooR-KNOS T YPE

C2 0 S2 0 pF, 6 kV
C3 - 6 80 or , 6 ev
C4 - ~ 150 pF , 6 ev
C~ _ ~OO pF , 6 kV
C6 _4 7 0 pF , 6 kV
Ct _390 pF, 6 k V
C8 - 2 7 0 pF, 6 k V

to uched th e tip of the penci l t o the whip
whe re it resonated at 3 .8 MHz and arced a
ring around the whi p. This mark is per ma
nen t and very easy to see . I then t urned the
rotary indu cto r all the way in and retuned
the tra nsceiver fo r max imum out put. I
fo und out that ma ximu m ou tp ut occurre d
at 3 .85 MHz, 50 kHz up t he ba nd . I t hen .15

ran th e rotary inductor bac k to its original
spot an d retuned the antenna to 3 .85 MHz
by lowering the top sect ion whip. When I
again found resonance, I marked t his spot
in t he same manner. I now had two marks
on th e top sect ion wh ip , one at 3 .8 MHz
and one at 3 .8 5 MHz. I tuned t he rest o f
the a nte nna in t he same manner. I now
have electro-etched marks on t he top sec
tio n whi p corresponding to 3.8 , 3 .85, 3.9,
3.9 5 a nd 4.0 MHz - the ent ire phone
band . I can tun e the ant en na to exa ct
resonance at any po int in the phone ba nd
by raising up t he top sect ion whip to th e
lowest frequency mark below where I want
to operate and tuning for ma ximu m output
on t he desired frequency by rot ating in t he
rotary indu ctor (reducing turns) . In refer
ence to the mat ch ing capacito r CM, I shu nt
the bas e of my ant enna with 100 0 pF. I do
this by using a ceramic ro ta ry switch
mou nt ed on an angle bracket wh ich in tur n
is mounted on one of the antenn a bod y
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A
DUAL-GATE
FET
PREAMP
FOR
2METERS

. .an up-to-date circuit
that offers high gain,
excellent noise figure

andsimplicity

20

Clifford KUnert WB 6B IH
520 Division S treet
Nationa l Cit y CA 9205 0

A n rf preamplifier is a hand y t hing to
have when there is a desire to im

prove th e sensitivit y of older receivers or to
complete the construct ion of modern ones.
The availabilit y of-dual-gat e FETs makes it
possible for the average experime nter to
build a good front end for his receiver. This
art icle describes such an FET am plifier t hat
can provide about 20 dB of volt age gain to
improve t he sensitivit y of fair or poor
receivers. This preamplifier can also im
pro ve the signal-to-no ise ratio .

The Circuit

Figure 1 shows the schematic of the
amplifier. A common source unneutralized
Motoro la MFE 3007 is use d. T he input
signal is applied to on e gate, and the other
gat e is used for biasing. An rf cho ke and
fee dt hrough byp ass capacitor are used to
improve isolation from the power sup ply.
Experimentally tapped coils are used for
input an d output coupling.

Construction

The am plifier was built in a small
alu minum box . The top was cut out and
re placed wit h a copper plate , and a co pper
part iti on was soldered in the center as a
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INTERNATIONAL EX CRYSTAL & EX KITS
OSCILLATOR • RF MIXER • RF AMPLIFIER . POWER AMPLIAER

6.

1. MXX-1 TRANSISTOR RF MIXER
A sing le tuned ci rc uit intended lor signal
co nversion in the 3 to 170 MHz range.
Harmonics of the OX oscillato r are used lor
injecti on in the 60 to 170 MHz range.
l o Kit 3 to 20 MHz, Hi Kit 20 to 170 MHz
(Spec ify when ordering ) $3.50

2. SAX-1 TRANSISTOR RF AMP
A small signal amplif ier to d rive MXX-1
mixer . Single tuned input and l ink output.
Lo Kit 3 to 20 MHz, Hi Kit 20 to 170 MHz
(Speci fy when ordering).... . $3.50

3. PAX-1 TRANSISTOR RF
POWER AMP
A singl e tuned output amp lif ier designed to
follow th e OX oscillator. Outputs up to
200 mw, depend ing on the frequency and
voltage. Ampl ifie r can be amp litude
modu lated . Frequency 3,000
10 30,000 KHz.._ $3.75

4. BAX-1 ' BROADBAN D AMP
General purpose unit wh ich may be used
as a tuned or untune d amp li fie r in RF and
aud io apptfcatlcns 20 Hz to 150 MHz.
Provides 6, to 30 db gain. Ideal for SWl ,
Exper imente r or Amateur _. __ ._S3.75

5, OX OSCILLATOR
Crystal co ntroll ed t ransistor type. Lo Kit
3,000 10 19,999 KHz, Hi Kit 20.000 to 60.000
KHz. (Spec ify when ordering)..•••.... $2.95

6. TYPE EX CRYSTAL
Avail able from 3,000 to 60,000 KHz.
Supplied only in HC 6 / U holder. Cali bration
is ~ .02% when operated in International
OX ci rcu it or its equivalent.
(Spec ify frequ ency ) $3.95

INTERNATIONAL
PRECISION RADiO CRYSTALS

Inte rnational Crys tals are ava ila ble fro m 70 KHz
to 160 MHz in a w ide variety of holders.
Crystals lor use in mil itary equipment can be
su pplied to meel specilications Mll..c-3098E.

larlbe
.ammer.iil. user

WRITE FOR CA TALOG.

CR Y STAL MFG . co., INC.
10 NO . l~~ • OKLA . C IT Y , O K LA. 73'02

di~
INT ERNATI ONAL

~(GP) lor "General Purpose" applic ations
(e S) lo r "Commerci al Standard"
{HAl for " High Accuracy" clo se temperature

tolerance requirements.

CRYSTAL
TYPES:



shie ld. Both LI and L2 were 3h turns of
IS -gage wire stretched to about % in. long.
The co ils ar e 1;1 in. diameter. Me 603
tr immer capacitors were used for CI and
C2. They are 1- 28 pF, but a variety of
small variable types co uld have been used .
T he transistor was mo un ted on a clip in t he
center shiel d. Ll and L2 are mounted
perpendicular to each other to minimi ze
electro magnetic coupling. A 100 k[l vari
able was mo un te d in the ho le on the
output side of the bo x, after the pictures
were taken . Vene ra ble UHF connectors
were used for both input and outp ut
terminals . Since the MFE 3007 was suscep
tib le to gate breakdown , all leads of the
transistor were short ed to get her with a
short piece of wire. The shorting wire can
be just barely seen in the ph otograph. No
problems were encountered with transisto r
damage , and when t he wir e was removed
the amp lifier functioned normally .

Adjust ments and Operati on

The firs t step in tuning was to set t he
tuned circuits approximately on fre qu en cy
with a grid dip me ter, then see th at they
tune above and below the desired fre 
quency . Since an AM receiver was used, the
ave was turned off, the audio gain was set
at maximum, a nd the rf gain control on the
receive r was used to cont rol t he outp ut
level. A modulated signal generator was
used to obtain an ac voltage at the speaker
terminals . A Ballantine VT VM with its
good dB scale was used to measure the
change in outp ut signa l. T his set up makes
it possib le to estimate the gain of the
preamplif ier (assuming that the receiver

:0:
.. FE 3007

BASE

·H2v

.. FE 3007

s,e ~ H

"'2V

Fig. 1. 146 MHz rf amplifier.

was linear). With t he gat e bias set at zero,
and a weak signa l app lied , all receiver rf
circuits were tune d for ma ximu m output.

The signa l generator was placed abo ut
100 ft away wit h a whip an tenna attached .
This precaution insured against stray cou p
ling through the power lines and provided a
sim ulat io n of act ual o peration since the
station 's usua l 2 mete r antenna was used.

After the t un ed circuits were set up
wit h zero bias, the 100 kD pot was turned
slightly to increase th e bias. This caused
generally a decrease in output , but retu ning
the tuned circ uits, mostly C2 , br ou ght the
output up to a po int higher than it was
previously . This process of increasing bia s
slightly and re tuning was co nt inued until
the amp lifie r broke int o oscillati on .

The bias was then reduced to provide
sta bility and all rf circuits in the receiver
were tuned to assure stab ility and proper
tu ning. This bias po int pro du ced 0 .6V at
the second gate as measured with a VTVM.
Th e receiver was peake d up at 146 MHz as
a compromise between AM (I4 5 to 14 6
MH z) and FM (146 to 147 MH z).

To measure the gain, t he receiver was
set fo r maximu m ou tput just before satur
ating the audio, an d the output voltage was
no te d. Removing the pream plifier and put
ting the antenna back on the receiver
res ulte d in dropping the output vo ltage
more than 20 dB . A SOD dummy load was
applied to the input of the preamp lifier to
check its noise ou tput. This showed an
increase of 15 dB noise in the receiver.
During these tests it was found t hat t he
amp lifie r too k a few seconds to warm up
when power was reapplied . During this
warmup per iod the gain increases slowly
and stabilizes.

This pr.eamplifier provi ded a goo d in
crease in signal gain that , in some cases, has
meant the d ifference between Q5 copy on
a weak signal, and just barely be ing ab le to
hear it. The receiver use d with it was
adequate eno ugh in hearing external noise
and it seemed that an increase in gain
would only increase no ise; ho wever, several
new signals popped up fro m about a
hu ndred miles away that were no t noticed
without the preamplifier .

...WB6BlH-
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213/477-6701
71417 72-9200
816 /679-3 127
20 1/ 637-4 107
713/464-04 19

• H enry Radio has a great antenna package program ... big sa vings. ~Vrit e for lit era ture . •

EASY FINANCING • 10 % DOWN OR TRADE-IN DOWN • NO FINANCE CHARGE IF PAID IN 90
DAYS • GOOD RECONDITIONED EQUIPMENT • Near ly all makes and model s. Our recond itioned
equ ipment ca rries a 15 day trial, 90 day warranty and may be t raded back with in 90 days for full
credi t toward the purcha se of NEW equipment. Write for bulletin. Export inquiries invited.
TED HENRY (W6UO U) BOB HENRY (WaARA) WALT HENRY (W6ZN )

~ral~'f&~iro
· 1 1~~~t9~ll:;PiC Blvd ., Los Angeles,

931 N. Euclid, Anahe im , Calif. 92801
Butler, Missouri 64730
New York area: John Richardt W2W1Y
Houston area: Jan Carman W5SBX

" W orld' s La rges t Dist ribut or of A ma te ur Radio Equipment"



Paul Schu ett WA6CPP
14472 Davis Roa d
Lodi CA 95240

I n the mid-fifties, I purchased a Hammar
lun d HQ-IOO rece iver. This is not the

best receiver ever made, but it is not the
worst eit her . The unit has served me well
for th e past few ye ars, req uiring only an
occasional t ube change to kee p it work ing.

One accessory that is most useful is th e
crystal calibrator. This is inexpensive , and
is easily installed even by the ine xperienced
in electronics. Since th e dial calibration on
th is, as well as most other receivers , leaves
someth ing to be desired as to accuracy , the
crystal calibrator fin ds it use in giving a
marker at predete rmined locations.

The B+ wire fr om titter capacitor to droppin g
resistor. N ote rerminal strip mo un ted in a con
venient place.

24

A=
NEAT &NOVEL
RECEIVER
ACCESSORY

Let us assu me we want to list en to a
short wave statio n at 15.17 5 MHz. The dial
will get us to the right general area , but
th en we have to tune the ban dsp rea d all
around, listening to about everything else
on th e band un t il we get to th e right
place - and even then we are n't sure unt il
we hear an ID or a famili ar announcer 's
voice.

The crysta l calibrator speeds up the
process. When' the switch is on , a signal is
pro duced every 100 kHz on the ba nd as a
"marker." Looking for 15.1 75, we first
find a reference spot such as WWV, count

Inside of chassis sho wing connection of coax
receptacle. Third wire on antenna term inal comes
from calibr ator.
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Rear of chassis sho win g coax conn ector installed.

the 100 kHz pips on the way u p u ntil we
arc at 15.170. ll alfway be tw een .170's pip
and .180's pip is o ur stat ion. Simp le.

This is so usefu l when using the ba nd
sp rea d sin ce th e calibratio n of th e mai n
dial is th en almost usel ess.

For my HQ-IOO, I purchased the cali
brator direct from the Hammarlund fac
tory . The various makes of ca librators are
all basically th e same, so jus t abou t any
thing, including the battery -pow ered mod
el, would wo rk in the circuit. T he sugges
lions I ha ve for mo unt ing th e calibrator
wou ld work almost the sam e way in any
popular re ceive r.

This is an ex tre mely easy t h ing to do , so
that even the newcome r co uld perfo rm the
steps with a scre wdriver and a so lder ing
iro n.

The Ham marlund calibra to r co mes with
an o n-o ff swi t ch so that the u nit will not
be calibrating all t he time (if you list en to a
sta t io n on an even hundred, yo u will also
get t he calibra tion signa l and this might be
und esira ble) . T he switch is in th e B+ line to
remove pla te vo ltage from th e tube when
the calibra tion signal is not wan ted . The
switc h can be mounted in an y co nven ient
place. I chos e to mo unt mine o n the fron t
pane l - bu t befo re doi ng any drilling, look
around ba ck to make sure you won 't
int erfere with ex isting wiring or anything.
The receiver 's dials occu py a co ns iderable
portion behind th e front panel ; however, I
lo cat ed an area jus t large enough between
th em to mo u n t th e swit ch .

Aft er t he ca librator is mou nt ed , it will
have to be calibrated itself . Have th e set

MAY 1971

warm up fo r a t least a half hour so that all
circu its reach operating tem pera ture and
there will be no drift. T une to WWV, and
wai t un ti l the ton e sto ps and yo u hear on ly
ticks. Adjust the ca pacitor on the calibra
to r to "zero beat." Wait an o th er ho ur or so
and che ck it again. It is best to use an
insu late d screw dri ver for this process.

One other mo d ificati on on my receiver
is th e ins tallati on of a coax ant enna con
nector. Since I use coaxial ca ble for anten 
na leads, an in expen sive con nec tor moun t
ed in a spare spot on the ba ck of the
receiver is a great hel p. Drill a pilot hole
where you want the connecto r to be, get it
to the righ t size with a chass is punch , and
yo u 'll be in bu siness . I used t he type that
requires o nly t he single ho le ; the type tha t
also requ ires the fo ur holes for mounting
can be used just as well - bu t this saved
drilling fo ur ho les (and I never get the m in
st raigh t an y way) . Route a wire fro m the
cen ter co nnector to the anten na I termin
al. A doublet anten na may still be con
nect ed to the terminal strip a t any time ;
but fo r co ax use, plug In th e co ax to th e
plug and short A 2 to G o n th e antenna
term inal strip .

I fou nd a co nvenien t spot o n the chassis
to mount the calibrat or. The mo u nting
positi on is not critical and can be almost
any whe re . I tried to keep it away fro m th e
po wer transfor mer. to minimize hu m pick 
up.

Already drilled in the chassis was a hole
which ma tch ed a hole in the little calibra 
to r chassis - I lined these up and inse rt ed a
self-tapp ing screw . The calibrator is held by," .

Position of mounting crystal calibrator.
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Front of receiver showing calibrator switch.

one screw, no t two, even though a purist
might shudder a t t his.

This calibrator had fo ur long wires
coming out of it. The instruct ions quite
nice ly to ld exactly wha t to do wit h each
wire - filament, B+, an tenna , ground - my
on ly decision was where to ro ute th ese
lead s.

Fortunately, there are enough sma ll
ho les already drilled in the receiver chass is
that it was not necessary to drill another.
The filament lead was routed to the nearest
tube and soldered to the filament connec
tio n on the soc ke t. The ground wire went
right next to it and was solde red to a
nearby gro und lug. The antenna lead, of
course, connects to the an tenna terminal
on t he back of t he receiver chass is. Th is
produces no degradation of service, by the
way .

There are many points in the receiver
where B+ can be obtained. I took mine
right from the filter capacitor. The voltage
here was a sha de high er than the instruc
tions suggested, although perfor mance of
the calib ra tor was entire ly satisfactory.
However , the higher the B+, the stro nger

' ''\'

Rear of calibrator on-off swi tch.
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the calibration signa l - and it is not neces
sarily desirable to have a strong signal,
since the bandwidth will be grea ter. So I
looked through the spare resistors and
came up wit h one of 4. 7 kQ and tried it in
series with the B+. It works grea t, so I am
leaving it alone. Prob ably an y po pu lar size
wo uld work as well fro m 3 .9 to 150 kQ. I
located an ideal place to mount a terminal
strip un de r the chassis, put th e resistor
between the terminals, and broke t he B+
lead, ins ta lling the resistor in this lead .

Rear of HQIOO ready for act ion . Notice 90°
elbow on coax. Speaker pl ugs into phon e jack 
no change of impedance .

After using.... the radio almost fift een
yea rs, I chec ked the alignment and found it
to be off a bit. There was no problem
aligning .the unit , following th e instru ct ions
in the ma nu al, using a vtVID and rf gener
ator. If you have these items , or could
borrow the m, ' there should be no pro blem
in aligning this yourself and saving some
cash. Mayb e you could get friendl y with a
radio ama teur or co mmercia l bro ad cast
engineer who wo uld have you come over
with your receiver and show you how it is
done. When I first got going in the bus i
ness, a fellow did t his for me, and I learn ed
how simp le it is whe n you know wha t
you're doing.

Aft er installin g the calibra tor and coax
connector, and aligning the receiver, the
int ern at ional ban ds come blas ting in . Next
pro ject is to ins tall a product detector,
since re ceiving SSB signa ls using the bfo
and fooling around with the rf gain on
manual volume control is something less
than satisfactory.

WA6CPP-
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STEP UP TO TELREX
Professionally Engineered Antenna Systems

Single transmission line "TRI-BAND@ARRAY"
By the onl y test t hat means anyth ing .. .
on the air compariso n . .. th is array con
t inue s to outperform all competit ion . . .
and has for two decades. Her e's why
· . . Telrex uses a un ique tr ap desig n
employing 20 HiQ 75QQV ceramic co n
densers per ant enna. Telrex uses 3 opti
mum -spaced, optimum-t uned reflec to rs
to prov ide max imum ga in and t rue FI B
Ttl- band performance.

ONLY TEL REX GIVES YOU ALL
THESE FEATURES • ••
• Power rati ng 4 KW PEP . ..

rai n or shine
• Wind rati ng survival 110 MPH
• Pate nted broad-band coaxia l Balun
• Heavy-d uty stee l gusset mounti ng

p late
Aluminum bo om 2 in ., 2V2 in . 0 .0 .
x 18 ft.

• Large di ameter, .058 wall taper
swaged dura l elemen ts for min imum

weig ht and exceptional streng th
to weig ht rat io

• Stainless stee l e lect r ical hard ware

With a Telrex T ri-band Array you get 49
Ibs . of educated alum inum engineered
and bu ilt to prov ide many, many ye ars
of perf or mance unmatch ed around the
wor ld by any other mak e. Lon gest e le
ment 36 It. Turn ing rad ius 20 It. Shipp ing
weight 65 lbs. Sh ipp ing contai ner 13 in.
x 5 in. x 13 It.
Note: If not ava ilab le from your dealer ,
o rder d ire ct. You '] get fast, personal
service.

Telrex Labs are de sign eng inee rs, inno
vator s an d man ufac turers of the wo rld 's
finest JA to 160 meter com municatio n
systems and accessories priced from
$25 to $25,000 .

For tec hn ic al data and pric es on com
plete Telrex li ne, write for Catalog PL 71.

TRAP

S395TB5EM

~

.~

Elements shortene--:--<
to sho w deta ils.

Other
Multi-Band
Arr ay s Availabl e

$ 175.00
$355.00
$ 39 .95
$ 59. 00
$ 63 .95

15 M3 ~ 7
20M326

2M609
2M814
6M516

and ------

TYPICAL TELREX "MONO-BAND" ANTENNAS
- "Monarch", 10 DBO, 3 EI. , 4 KWP, 2-1/2" 0 .0 , 1T bo om
- " Mo narch" , 10 OBO, 3 El., 8 KWP, 3-1/ 2" 0.0, 2 6' boom
- " Mon arch ", 14 OB O, 6 EI. , 6 KWP, 1" 0.0 , 9' boom
- " Monarch" , 16 DB O, 8 E I., .8 KWP, 1.375" 0 .0 , 14' boom
- " Monar ch" , 13 OB O, 5 E I., .8 KWP, 1.5" 0 .0 , 16' bo om

many, many more! send for PL-71 Dept. C

----b.elfltllex LABORATORIES, e • I TV And Comm unicat ions Antennas Since 1921
Asbury Park, New Jersey 07712 201-775-7252



Alfred E. H irsch, Jr . K2SKV
33 Evergreen Road
Summit NJ 0 790 1
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18l HARIllY
OSClllAIORSIURY

A tribute to R. lI.L. Hartley who, until his recent death, was one of the last of the
realelectronicpioneers.

Ralph v. L. Hartley, inven to r of the
Hartl ey oscillator, died on Frid ay,

May I , 1970 , at Overlook Hospit al in
Summit , New Jersey. He was 8 1 years
old.

Ralph Hartley graduated from the
Universit y of Utah in 1909 and studied
for th e next three yea rs at Oxford Univer
sity as a Rhodes scholar. After returning
from England , he joined the research
laboratory of the Western Elec tri c Com
pany.

Early in 1914, the tra nsc onti nental
tele ph one line was near enough to success
that the ch ief engineer of AT&T began to
seek new fields to conquer. Radio seemed
promising and so Ralph Hart ley was asked
to look in to the matter. Soon ex peri
ments were going on and within t he yea r
Ralph Har tley invented th e fa mous oscil
lator circu it tha t bears his nam e. The
earliest kno wn dra wing of th e osc illat or
circuit is shown in Fig . I.

Also du ring this period, Hartl ey in
vented a neutralizing circuit to offset th e
internal coupling of triodes that ten ds to
cause singing. He soon became the ac
knowledged exper t on receiving sets and
whe n tests were made from a transmitter
connected to the Navy 's antenna at Ar
lingt on , he was listen ing in San Francisco.

During World War I, while working on
the problem of binaural locati on of a
sou nd so urce, Mr. Har tley for mu lated the
now -accep ted theory : tha t direction is

28

perceived by the ph ase-difference of
sound waves due to the longer path to
one ear than to the other.

Fo llowing t he war, Mr. Hartl ey was
placed in charge of research concerning
re p ea ter s and voice-and -carrier trans
mission systems. This work was first
carried out at the Western Electric Com
pan y and lat er at Bell Telep hone Labora
tories.

During th'e next decad e, his keen
imagina ti on and" skillf ul guidance carried
the art a lon g way. Many early models of
voice-operated devices were made in t hose
days; on e was the voda s, which prevents
sing-around in long 4-wire circuits. Mr.
Har tl ey fostered the tre atment of tele
graph pulses by Fourier analysis so that
ae measurements could be used in tele
graph transmission stu dies. In an attempt
to secure some measur e of priva cy for
radio, he developed the simple freq uen cy
inversio n sys te m.

In 1923, Mr. Hartley published a
pioneering pap er which set forth the
relation of th e carrier and sideband s in
radio transmission and discussed the many
advantages of single-sideband suppressed
carrier tran smission. The telephone com
panies soo n ado pted SSB bu t it was no t
until the amate ur, in t he years fo llo wing
World War II , populari zed the mod e, th at
other co mmercial organ izations and the
milit ary saw its many advantages.

At abo ut t his same time, selective
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Hartley's oscillator as it appears
on his patent granted Oct. 26,
1920. It took m ore th an 3 pages
of very sm all type to describe the
operation of the oscillator. Th e
device, grante d pate nt 1,356, 763,
was caned an "osciJlation gen
erator. "

fi lte rs were be ing develo ped an d it was
Mr. Hartley who first analyzed the me
chanical filt er and discussed it s many
adva ntages.

Broadly, however , Mr. Hart ley 's con
tribution was the intangible one of clar
ifying ideas and arran ging them in to a
useful pattern . Nowhere is that talent
better see n t han in a paper en title d
" Transmissions of Informatio n ," pre
sen t ed at an int ernat ion al confere nce at
Lake Como , Italy , in 1927 , which
bro ught toget her a lot of ideas that had
been implicit in the thinking of transmis
sion men. Here he enunciat ed the law,
later to be known by his name , " The
total amount of informat ion whic h may
be transmitt ed over a sys te m is propor
tional to the product of t he frequency
range whic h it tr ansmit s by the time
d uring whi ch it is availa ble for the trans
mission ."

Aft er a period of failing health had
halt ed Mr. Hartl ey 's active work, he re
turne d t o Bell Lab oratories in 1939 as a
researc h cons ultant on transmission prob 
lem s. He continuned in that capac ity unti l
his retirement in 1950.

Duri ng his active career , he received
many awa rds an d honors, including the
Medal of Honor of the Instit ute of Radio
Engineers , and fellowship awards in the
Insti tute of Electric al and Elec tronics En
gineers and th e American Association for
th e Advancement of Science.
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He was awarded 73 pat ents for his
pio neering invent ions.

Altho ugh never him self an active ham ,
he was well aware of the activities of
ama te ur opera to rs an d was proud that
man y of his co n tributions had found
accep tance in this group. In 1968, he was
honored with a life membership in the
New Pro vidence (New J ersey) Amateu r
Rad io Club , and only recently the Boa rd
of Directors of the Antique Wireless As·
sociation vote d him an ho norary memb er
ship.

After hi s death, the following resolu
tion was un an imo usly passed at the New
Providence Club : .

The officers and members of the
New Providence A mateur Radio
Club, In c. note with profound sor
row the death of Ralph V. L.
Hartley , an honorary life member of
this organization.

The many contributions in the
f ield of electrical communications
made by Ralph Hartley will con
tinue to influence th e entire scien 
tific world, inclu ding that of ama
teur radio, for years to come, as
they have in the past. We are
thankful that he used his time on
earth for such inventive activities.

His death is a great loss to us
and to the entire ama teur radio
fraternity.
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idening World 0
The Widening World of

Instant Replay

L ike th e sports fan watching an " insta nt
replay " of a television to uchdow n, th e

$ 100,000, 000 closed -eircuit videotape re
cording industry is benef iting fro m a sec
ond look at itself.

J ust over four years ago , compact inex
pensive videotape reco rders emerged to
vitalize the closed-eircuit te levision indus
try that serves education , business, indus
try, me di cine, government , sports and
many ot her fields. Their role in this diverse
mark et is coming int o clear focus after four
years of rapid gro wt h .

Born out of the nee ds of t he broad cast
television industry , refined and rnatured
through demand ing daily use in schools
and colleges, business training centers and a
ho st of other environments , the vide ot ap e
rec order is on t he verge of be coming a
practical ho me en ter ta inmen t device.

The versatile video tape reco rder record s
mo ving pictures and sou nd on magnet ic
tape for immediate and repeated play back.
Ampex Corpo ration , Redwood City, Cal
ifornia, developed the first practical video
tape recorder in 1956. It was large - more
th an 1,000 pounds - and expensive, and
was designed exclusively for use by tele
vision network s and stations. Most tele
vision pro grams seen today are br oadcast
fro m successors of this type of videotape
recor der .

The 1966 intro duction of low cost ,
portable VTRs - weighing less than 100 Ib
and priced fro m approxi mately $1000 
unlocked the door to a vast number of
pot ent ial users and stimulated t he use of
close d-circu it television in many fields.
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More than 65 ,00 0 low-cost video tape
recor ders have been place d in service
thr oughout the world in the last few years.
Industry sales of small VTRs have gro wn
fro m approxima tely SI5 million in 1966 to
$4P milli on in 1970 , in addit ion to an
esti mated $60 mill ion in related acces
sor ies. By 1975 , Ampex est imates annual
sales of compact videot ape recorde rs, ac
cesso ry equipment and softw are for serious
closed-circuit use will be approxima tely
$200 million, no t including home or co n
sumer use.

As this market has gro wn it ha s devel
oped identifiable patterns of use and equip
ment requirements. Th ree broad subd i
visions of the mar ket have emerged :

R epet itiv e programming. This is the re
quirement of the profession al closed-cir cu it
television user ' who wishes to produ ce
qu ality programs on video tape for wide
distributi on and freque nt playbac k. As
such it calls for tw o distinct kind s of
equipment - high-q uality versatile produc
tion recorders and simple, inexpensive
playback units. Schools and universit ies,
business, ind ustry , and governm en t agen 
cies are t ypi cal users in this area. Am pex
videotape recorders using l -inch-wid e tape
with elec tronic editing, special effects, an d
guaranteed interchangeabili ty fro m ma
chine to machine are the leaders in the
pro duction por tion of th is marke t sect ion .

Semire petitive programm ing. In this cat
egory production sop histication , electro nic
editing , and studio techniq ues are less
important ; economy and portability are
more important. Classrooms and sma ll
training centers are typical market s.
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Instantaneous response. In thi s category ,
the value of the information recor ded is in
the immedia cy and convenience of the
present ation , with lit tle or no concern for
futur e use or dist ribution. Portability ,
econ omy, and simplicity are the majo r
factors. Record ers using the 1/2 in. forma t
dominate th is market. Ap plications are
ext remely varied and embrace a wide range
of fields.

Two portion s of the closed-circuit VTR
mark et are ex pec ted to ex perience the
most rap id growth in t he next few years.
One is the instantaneous response category,
the ot her the distribution portion of tile
repetit ive programm ing segmen t. These
fields bo th call for compa ct , economical,
and easy-to-operate equipm en t.

The marke t for high-quality pro ductio n
equipmen t for the repet itive pr ogram ming
segm ent of the mark et will continue to
grow as t he emerging com pac t d istribution
record ers make the playing of record ed
pr esentations more simple and economica l.
High-speed tape dupli cat ion sys te ms no w
unde r development will similarly stimulate
bot h th e use of production rec ording

equipment and distribution playba ck de
vices.

It is fro m product developments for the
dist ributi on and inst antaneous response
portions of the mark et tha t the long
awaited ho me videotape recorder / player
will mos t likely emerge. The same basic
requ irements sought for th ese uses will be
demanded in even great er degree by the
consumer .

As a recording device, the ho me video
tape reco rder must be ex tremely compact
and inexpensive. It must be at least as easy
to operate as a cartridge-loading mo vie
camera and prov ide color recording capa
bil ity as well as mo no chrome. For play
back, it mu st be as easy to load as a
cartridge or cassett e audi o record er.

Developm en ts by Ampex and o thers in
this d irection indicate tha t a true home
video tape market , which presen tly does
not exist, may well emerge in major pro
portions over t he next several years.

The contende rs in this emerging field are
arrayed in tw o basic camps - those that
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pro pose playb ack-only syste ms for viewing
recorded ent er ta inme nt th rough hom e tele
vision receivers and those that pro pose
systems that not onl y play previously
recorded mat erial but can record at home,
or anyw here , or ta pe programs off the air.
Ampex is in the latter cam p .

" We believe the for thco ming ho me mar
ket will best be served by eq uipment that
not onl y plays back ca rtrid loaded record
ings but permi ts completely portable o r
off -the-air record ing as well. We are confi
den t th at t his can be comb ined in a
video tape syst em completely compet it ive
in cost with any of the playback-only
syst ems presen tly proposed," says William
E. Roberts, Ampex president.

what is a Videot ape Recorder?
A videota pe recor der records mo ving

pict ures (color o r mono chro me) and
sounds on reels of magnetic tape much as a
conven tio nal audio tape recorder record s
sound .

Audio ta pe recorders reco rd sound ei
the r fro m micro phones, fro m a radio re
ceiver, o r by dupl ication from ano ther:
record ing. Similarly video tape recorders
record telev ision pic t ures fro m a television

Th e new Instavision rec order/play er uses stand 
ard half-inch video tape en closed in a sma ll
circular p lastic cartridge. Th e cartridge-loading
system is the smalles t to date . The cartridge is
compat ible with all ree l-ty pe recorders using the
Ty pe 1 ha lf-inch stan dard. The blank cartridge
will hold up -to 30 min utes of recordin g time at
the Ty pe 1 standard or 60 minutes in an
extended-play mode. Ins tavision recor ders and
play ers operate from in ternal batteries or house
hold curren t, in co lor or black and white.
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camera, from a tele vision receiver or. by
duplicati on from ano ther recording. In
addi tion, sou nd tracks on the video tape
itself permit audio recor ding from micro
pho ne or television set on the same tap e
with the tel evision pictures.

In both audio tape recording and video
ta pe reco rding, the basic met ho d is the

same. Sou nd or visiual images are convert 
ed to electrical signa ls by a microphone or
camera. lhe electrical current varies in
direct relationship to th e sound or picture
and pro duces a comparable varyi ng flux in
an electro magnet (t he recor ding hea d).

A plastic ta pe coated with iron ox ide is
passed t hrough t his changing magn eti c
field . T he iro n oxide par ticles on t he tape
are thus magnetized in specific patte rns
which correspond to th e original soun d or
picture. When the pro cess is reversed , and
the elec tric signal detected fro m the tape is
amp lified through a speaker or television
tube, the ori ginal so und or picture is
reproduced.

Just as with th e audio rec order, video
tapes may be played back imm ediat ely
withou t pro cessing by connec ting the vid
eo tape recorder to a television set. Recor d-
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ed tapes may be erased on the recorder, in
part or entirely , and reused hundreds of
times witho ut loss of quality.

Of the vario us devices proposed for use
in closed-eircuit television applications in
the ho me and elsewh ere, only tho se usin g
'magne tic recording technique s are capable
of recording and playi ng back pictures and
sound. Those not using magnetic recording

lnstesisicn video tape reco rder/play er sy stem in
cludes a miniature videot ape recorder, a hand
held cam era, and a cartridg e usin g half-inch video
tape. It is said to be the sm allest cenridqe-ioe dinq
video recorder or player system. Pictures may be
played back for viewing on a standard television
set. Initially, the en tire system (less m on itor ) will
be priced under $ 1500. Tape cart ridges will be
priced under $13 for up to an ho ur of recor ding.
The sys tem may be operated by batt eries or
ho usehold curren t, in colo r or black-and-white.

are playback only machines. These play
back only devices are limited to playing
programs previously recorded on comp lex
specialized syst ems.

Aud io tape recorders provide high fidel
ity stereo mu sic at freq uency responses up
to 18 ,000 hertz . Much higher frequencies
are required to record television pictu res.
Ampex studio videotape recorders for t he
broadcast indust ry record at more than 5
Mll z.

Frequency response is directly related to
the speed at which tape moves past record
ing and playback heads. In audio re corders,
tape mo ves past the heads at 7 Y2 in . per
second, th e accepted sta ndard speed for
high quality performance. In making th e
transition upward from audio recording
frequencies to video recording frequencies,
engineers have successfu lly used two basic
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Ne~1 A m pex Instavision system is the smallest
cartridge.loadin g videotape recor der/player. It.is
designed [or home recording and play back as well
as serious close-circuit television use. The hand
held camera weighs 5 Ib and the recorder/player ,
which can be carried with a sho ulder strap,
weighs less than 16 lb - including batteries [or
portable ope ration . A trigger built into the
pistol-grip handle enables one person to op erate
bo th cam era an d recorder. The recorder may also
be op erated with household current for recording
and play back in color or black- and -white.
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tech niq ues t o increase the re lat ive tape to
head spee d. A third method ha s been tried
un successfully.

Transverse recording. In 1956 , Am pex
crea ted the rotary recording hea d and a
techniq ue called transverse recording.
Video tape is moved past recor ding hea ds
at 15 or 7lh in. per seco nd . However , four
record /playback heads are mounted on a
disk which is rotated rapidl y across the
tap e at virt ually a 90-degree angle to the
path of the tape . In this mann er , th e
" relative" t ape speed is increased effective
ly to 500 in . per second. At this spee d ,
frequen cies of more than 5 MHz may be
ach ieved . Such frequencie s produce tele
vision pictu res with the color an d mo no
chrome quality necessary for bro adcasting .
Virtually all videotape reco rde rs used for
broadcasti ng t hro ughout t he world emp loy
the transverse appro ach .

Helical recording. In 196 3 a new gene ra
tion of smalle r reco rders fo r close d-circ uit
use was int ro du ced , u tilizing the helical
scan pri ncip le. In th is case , one or two
record /p layback head s are mounted on a
ro tating scanner and record a series of
diagon al tr acks across th e tape. Actual tape
speeds vary from 3.75 to 9.6 in. per
seco nd. Tape wid ths vary fro m a Y4 in. t o 2
in. In this manner , relat ive ta pe speeds of
from 280 to 1000 in. pe r second ' are
produced , whi ch allo w fre q uencies of up to
4. 2 MHz. In some insta nces, broadcast
quality and color recor dings are possible at
these frequencies. . Nearly all videotape re
corders used in closed-circuit te levisio n are
helical sca n recorder s.

Longitudinal recording. Since the 1950 s
vario us att empts have been made t o de
velop video tape record ers usin g th e same
longitudinal recording technique used in
audio an d instrumentati on recording. None
have p roduce d satis fac tory quality. In th is
method, tape is moved at very high speeds
past stationary hea ds which record parallel
to the tape path . Even at tape spee ds of
more than 100 in . per second, frequency
response of only 1.5 MHz has bee n at tain
ab le. This prov ides unsatisfact ory picture
q ua lity and , co upled with a high consump
tion of tape for a small amount of record
ing, has prohibited develo pment of a sue
cessfu l Icngitudinal vide otape recorder .

. . .St aff_
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BDD-R SPECIFICATIONS:
• SSB, CW, AM and FSK

superheterodyne receiver.
• Freq. Range, In additionto full

coverage of 10, IS, 20, 40and80
meters, continuous coverage from
3 to30 me may be provided with an
external oscillator, either tunable or
crystalcontrolled.

• Ultra-smooth vernier tuning, with
large knob and dial. The incomparable
feel of the Swan tuning system.

• Sensitivity: V4 microvolt at 50ohms
for 10 db signal plus noise-ta-noise
ratio.

• Selectivity, 2.7 Kc bandwidth with
1.7 shape factor is standard; Options
include 0.5 Kc CW filter, 4 Kc AM
fil ter, and85-16 superselective
filter.

• Crystal Calibrator with 25 and
100 kc selection.

• HybridDesign: 7 tubes, 8 transistors,
12diodes. Transistors used where
they provide definite advantage.
Tubes used where they still provide
superior performance.

• Features Swan's exclusive Single
Co nversion design, with fewer
spurious responses than
multi-conversion designs.

• Fully compatible with 600-T
transmitter, providing for transceive
operation as well as separate
frequency control. Also, CW sidetone,
and genuine CWbreak-inoperation.

• Built-inACpowersupply.
• Dimensions:

15 in . wide, 6>,; in. high, 12in deep.
$395'
BDD-T SPECIFICATIONS:

• Freq. Range, Full coverage of 10,
IS, 20, 40and 80 meters. Extended
frequency coverage for MARS
operation with plug·in crystal
oscillator accessory, Model 510X.

• Power Rating, 600watts P.E.P. inpul.
500watts CW, 150 walls AM. 100
watts continuousAFSK.

• Pi-Network output for 50ur 75
ohm coax.

• Suppression: Carrier60 db, unwanted
sideband 50 db. Thirdorder
distortion approx. 30db.

• Audio response: Plus or minus 3 db
from 300to 3000 cycles.

• CW Keying, Grid block circuit, Full
Break-in system. Includes sidetone
toreceiver.

• VOX accessory, plug-ln.
• Internai AC Power Su pply.
• Dimensions:

15 in. wide, 6>,; in. high, 12 in.deep.
$495'
BDD-R ACCESSORIES:
Speaker in matching cabinet .. . .. $18·
I.F. Noise Blan ker. Installs

internally $79·
Adjustable Audio Notcher.

Installs internally $44 •
· Factory price



Design Concepts
For
Low -Power Amplifiers
David Cam pbell
R ichard Westl ake
Fa irchild Semiconductor
Moun tain View CA 94041

The purpose of this article is to review
the p resent capa bilities of t ransistors for
low-power a mplifiers and to note some
recent circu it developments which have
given designers mo re efficie nt sys tems. Tw o
developments will be d iscussed : A new
circ uit view point that emphasizes the
fu nction of the circuit; and a new family of
dev ices which was designed for low-power
complementary amp lifiers.

Gain Charac terist ics

In the pas t, sma ll geometry silicon plan ar
t ransist or s have not ha d good h igh current
hFE characteristics. The PNP 's have been
especially poor because of thei r inhere ntly
higher satura tion ch arac teristic. This situa
t ion has now changed with the advent of the
two silicon t ransistors illust rated in Fig. 1.
These new products are competitive in bo th
performance an d cost with germaniu m
mediu m-pow er complementary t ransist ors.
The curves in Fig. 1 compare the worst case
h F E Ie loci fo r the new (upper curves ) and
th e ol d silicon (lower cu rves) d evices. The
imp ro vemen t is obvious. The new NPN and
PNP tr ansist or s adequately fu lfill the transis
to r h F E requirements.

important property th at is bu ilt into these
new device package co mbinations for class B
applications is the abi lity to d issip at e power
on a re pe tit ive tran sient ba sis. This prope rty
may be defined by the "p ulsed safe
operating area" o f the tr ansistor .

Fig. 2a shows the safe area for a metal
conversion of these new transisto rs at a case
temperat ur e of 70°C, with the de curve
in dica t ing the average thermal power limita 
tion. The puls ed power curves d emonstrat e
th e tra nsient cap ab ilities of t he de vice. It is
clea r t hat a significant differ ence ex ists , and
that a much higher po wer may be dissipa t ed
on a trans ien t basis. These pu lse curves will
vary as a function of the case t emp erat ure
and pa ck age t:or any given tr ansistor die
type. Fig. 2b shows the same dat a for an
epoxy version o f t he new silicon transisto rs.

100 ,-~~==-T--,--,----

SE8042 NI'N

SEB542 PNP

:;- 601-- - + ---'-e-f---'\-- +-- -+- - ----j

~

10
o,L__---l~--i----'----l-----l

o 0.2 0 4 0.6 0.8
rc A ~P5

Fig. 1. Beta linearity vs collector current.

SE8510 PNP

"I---+---I----!""'~ SE8001 NP N
Power Dissipation

In a sma ll-geometry tran sistor for class B
au dio applicat ions, the rated de dissipation
serves as a gui de line for average ju nction
temperatur e calculations based on the
thermal res ista nce of t he package and the
heatsink used . The lo w-co st re quir em ent
usually dictates the package d esign an d
resulting de power dissipat ion capability. An
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Fig. 3a. L oad lines.
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Fig. 3b. L oad lines.
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Th e Gen eral Amplifie r
. The lo w-po wer compleme nta ry amplif ier

(Fig.4» has bee n in use for th ree to fo ur
years. This amplifie r was used init ially (in a
var iety o f for ms) to replace the cla ss A
vacuum tub e output stage. The bas ic circuit
has bee n described in the lit erature on man y
occasions, usually superfic ially, an d often
wit hou t unde rsta riding th e tr an sistor char
acterist ics and pro blem s. Freq uent ly circ uits
have been d esigned wit h fund amental fail ure
mo des. It is appropria te to list so me of t he

30 fun da mental d esign prob lems. T hese prob-
lems have little to do with ho w an amp lifier
so unds. Rather, they are problems re lat ing
to reliab ilit y o f the amplifier.
I . Output Capa citor Charge and Discharge

There shou ld be some way to keep t he
charging current fo r the ou tpu t ca pacit o r to
a "safe" level for tu rn -on , turn-off, switch ing
transien ts, etc. C2 of Fig. 4 must be cha rged
by R I befor e any cur ren t can flo w in Q 1,
Q2 , or Q3 . This ti me constant sho uld be
long enough to keep 0 3 within ' its dissipa
tion ratings. On turn-off, C4 discha rges

30 through 0 " RS; R6 , an d RL ins tea d o f Q4 .
2. Po wer Dissipa tion

The output transist ors sho uld be opera ted

20

2010

10

VCE VOLTS

Fig . 2b. Safe operating area.

VCE VOLTS

F ig. 2a. Safe operating area.
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The 5 ms 50% duty cycle curve sho wn in
Fig. 2b sho uld be adeq ua te fo r most audio A F ' 1kM: , Co' 250/LF

RL' ]6

app lic a tions involving repetitive lo w- PO' S W R l,l S

frequency sign als. The 1 ms 10% duty cycle ", . .

cu rve is valuab le in evalua ting h igh-e ne rgy :::' 5 ~ s. 50 "10 DUTY CYCLE
~ 050'------i~,,__f~-"transient phenom ena in switching applica- ~ I

tio ns.

Use of Safe-Op erat ing Area Curves

Loa d lines for the ou tpu t t ran sistors in a
co mp leme ntary amplifie r sho uld be deter
mined fo r various freque ncies. T his is ne ces
sary in orde r to mak e a real ist ic appraisa l of
the tr ansient power to be dissipa te d by th e
ou tp ut devices. Th is is best do ne empirica lly .

Fig. 33 shows a typ ical I khz sinu soidal
load line for an amplifier o per ating fro m a
28 v su p ply in to a 16 oh m resist ive load . At
60 hz, as sho wn in 3b , the load line ind icat es
that the transistor mus t dissipat e co nsider- .3

ab ly mo re power at VCE of I S v than in the
I kh z examp le . This is caused by the pha se
shift due to the o ut put co u plin g capacit or. If
the load line exceeds the safe ar ea cur ve for
a ti me longer than th e speci fied pe riod, t he
design should be co nsidere d unre liable, and
appropriate action should be tak en to red uce
th e po wer d issipat ed to a lo wer level.

~
~ 0.$0
u
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within their dissipation rating. Since the
amplifier's output transistors are operated
without bias, the amplifier is a minimum
dissipation circuit. This makes the total
dissipation capability of the transistor avail
able for signal conditions.
3. Bias Circuit

The method of bias used in this amplifier
is not the only one, but some stable biasing
circuit must be employed. Most failures
occur simply because the circuit in the
amplifier is not thermally stable. A bias
circuit must have a very low terminal
impedance, it must be thermally compen
sated for the shift in VBE vs. temeprature,
and it must be adjustable for the variations
in output transistors. The alternative is to
operate the output transistors without bias,
the method chosen in this design.
4. DC Operating Point

The operating point of the output should
be well defined and temperature stable. The
temperature coefficient of an amplifier is set
by its de gain and the temperature coeffi
cient for the gain stages. One very useful
way to insure negligible drift is to make the
dc gain unity. If this cannot be done, as in
the circuit shown, then an upper limit must
be imposed on the gain. For this circuit a
gain of 20 db will give a shift of 0.6 v of the
dc output level for a temperature shift of 25
to 55°C. The tolerance of the initial de
voltage should be established without depen
ding on the transistor parameters. The toler
ance on the resistors setting the output
voltage should be close enough so that the
output dc does not vary significantly from
unit to unit.

The above problems are not the only ones
associated with the design defects, but they
are the ones which have been the subject of

"'""

ea
~.7M

"
";'r-t-~-+--j-j;

R3 C~ R~

1.2M 'T' .01 ~6

m rf7

Fig. 4. Gain linearity is unimportant for distortion
determination because of feedback.
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recent questions.

Circuit Problems
The function of these amplifiers is to

supply sufficient power gain to a system to
drive the transducer. The amplifier should be
reliable, reproducible, inexpensive, and
should meet the required performance. Any
circuit design which satisfies those goals is,
by definition, a good circuit. Requirements
differ, but virtually all the circuits operate in
the current mode. The output transistors are
operated from some form of current source,
whether it is a resistor bootstrapped by the
output capacitor or by a separate capacitor
from the output into the collector load of
the driver stage. In most circuits current gain
and current gain linearity have significance
due to the system power gain requirements
and the amount of available feedback in the
system. In the circuit of Fig. 4, gain linearity
is not important in determining large signal
distortion of the amplifier because the
amount of feedback is sufficient to reduce
gain non-linearity to a second order prob
lem.

One point should be made about the
output circuit. The output stage is driven
from a voltage source for signals below the
output transistor dead zone and the load
current is supplied by Q2. The signal at the
output is attenuated from the base signals of
03-04 by the ratio of R7 to RL. The output
dead zone can be calculated by noting the
load current required to change the current
in R7 enough to reach the threshold of
conduction for the output transistors. This
would explain why the low-level distortion is
not dependent on the load. The non-linear
ity at low levels in unbiased circuits can be
improved by replacing the bootstrap with a
transistor current source. This would main
tain the forward gain at a high level even in
the dead zone. However, this is a more
expensive method of current sourcing and
probably is not justifiable in most designs.

Conclusion

This article has discussed some of the
problems associated with the design of low
power complementary amplifiers and has
presented material that should help elim
inate present design defects and make future
designs safer a nd more reliable.

... David Campbell & Richard Westlake
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The big da y had arrived . My borrowed
gin pole was still ti ed to the door

handles of the Rambler in the driveway .
Th e lOft sec tion of tower lay on the
floor of the garage . The jo b that lay
ahead was pillo w-plo tted man y times. The
idea was to add the additional sec tion to
my 40 ft tower wit hout the t ime -con
suming disassembly of beam, rotor, and
assoc iate d components. I was going to
remove the top secti on complete wit h
rotor and beam and lower it to the t hird
section where it would be lashed up . The
new section would then be ra ised and put
in place.

My friend Jim came driving up shortly
after the arri val of my ne phew, Elliot,
who had offered to help. Jim, K9T RJ,
had heard my plan many times, but I
took 10 minutes to outline the strategy
to my 14-year-old nephew. The young
ste r , su fferi ng t he results of an extended
ado lescence , is six -fa at-three of uncoordin
ated yo uth - willing, but so me times in
clin ed to rel ease when he is ask ed to pull .
Jim , on the other hand, is wise to th e
ways of hamdorn, but is somew hat prone
to rope-burn.

Eagerly , I scampered up the to wer .
Getting the bolts out of the top section
was a cinch. Getting t he gin po le up and
securi ng it presente d no di fficulty either .
On t he third trip I carr ied up the t ire ja ck
fro m my Mustang. An advis or at the local
rad io store said this would be the ideal
tool to get the sections apart . I secured
the jac k to one of the iron angles of th e
tower with a length of wire; just in case it
got away. J wo uldn 't want to strain
fa m ily rel ati on s b y pe r m a ne n tly
brain-damaging my nephew with a falling
jac k. I began to jack and watched th e
sections part as the boys grun te d below.

th.e
price
of extra feet

The ground crew made an attempt to
low er the sec tion smoothly, but t heir
han d-over-hand me thods produced a con
vulsive jerking of the section. Finally, it
reached the third level and I hu rried ly
tied it up with a t angled bun dle of
l d-gage electrical wire , a co mmodity on
which I was long.

Getting the shiny new section in place
was comic relief , but going up for th e
fou rt h ti me was beginning to t ell on my
39-year-old legs. After tightening the new
bolt s in place an d resetting the gin po le
to the top section I re turned to terra
firma and the three of us sett led down to
grilled cheese sandwiches and milk. We
held a lu ncheon post morte m on the mor
ning 's accomplishment s and agree d that
the hardest job remai ne d. Ellio t was
thought fully silen t as he downed 3 sand
wiches whi ch he chased with 2'lS: glasses
of milk .

Returning to the ta sk at hand, I
climb ed back up the tower and shouted
dow n to Elliot and Jim to make the rope
tau t while I unwired the top section. As
the assembly swung free I heard a d istinct
grunt from below , and rea lized tha t the
boys wer e having a bad tim e holding on. I
was watching a double hernia in the
making as they gro aned, inching the as
sembly as the ro pe st rained . We dis
covered that the top section was tie d too
high up with the 'gin-pole rope and it had
to be brought back down to the ground
and retied . By the tim e we were finall y
done I was lite ra lly shaking fro m exhaus
tion and ha ted my self for not having
tackled the job in a normal manner. My
ground crew had a few ideas about my
engineering ability too , I' m sure .

I'd like to say that t his was t he
beginning of DX and solid QSOs but that
isn 't how it went. A shorted coax co n
nector (be cause of a hasty so lder job)
necessitated three more tr ips up the tower
in successive days. Despond ency was the
prevaili ng moo d until the trouble was
d iscovered .

But was it worth it ? Does l O ft make
a difference? Would I do it again? Yes,
yes , yes . But no t that way!

.K9PYY·
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ATRANSISTORIZED
10 METER

DSB
TRANSMITTER

by Roland L . Guard, Jr . K4EPI

The DSB transmitter descri bed he rein
uses crysta l co nt ro l and runs 1 watt
or so, wh ich can be used barefoot or to
dri ve an rf amplifie r.

Th e unit sho uld be asse mb led in a sma ll
minibox or built on perf-bo ard or PC board
and t hen installed in a small minibox, as
stray hand capaci tances can upset the
carrier balance.

Th e tran smitter consists of speech amp,
carrier -oscillat or , balanced modulator , and
PA stages.

The am ount of carr ier suppressio n avail
ab le with a diod e-type bal anced mo dulator
is - 40 dB .

Care shou ld be taken in selecting the
diod e pa ir. Chec k the forward resistance of
several diodes wit h yo ur YOM until you
find t wo with the same or nea rly the same
fo rward resistan ce . Germanium diodes
wer e used in this unit which were in a
grab-bag pack of 50 fo r $1 fro m Poly-Paks.
The d iod es sho uld read at least 10 ; I
(forward-to-reverse resistance ratio ).

Capacit ors C2 and C3 are 30 pF vari
ables. Cb is a variable, and capaci tor CI is a
4- 30 pF trimmer. Coils L1 , L2, and L3 are
Y4 in . slug-tuned types removed from a T V

PC board s many types of these co il fo rms

XTAL CAR. OSC POWER AMPL

Fig. 1. This block diagram sho ws th e simplicity of the homebrew 10m DBS transmitter. The tenth
watt unit can be used to drive a low-po wer linear or, for QRP fun, it can be used barefoot.
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_ 12 V

PWR . AMP.

rav

'o--:J, LI , L2 , L3 ' 20T, NO. 24 ENAIII ,
CLOSEWOUND ON l/4 In.
FORM, SLUG- TUNED

SPEECH AMP.

Fig. 2. Sch ema tic diagram of DSB transm itter for 10m .

were tried and , althou gh the ferrite slugs
vary in Q, all coi ls resonated at Iu meters
by juggling t he slugs and tuning capacito rs
sett ings.

After checking the t rans mit te r for oper 
ation by listen ing for th e signal on a
receiver, peak LI and Cl for maximum
Scmetc r stre ngth . T hen null ou t the car rier
(mi nimum Scmete r indica tion) with pot
Rb . L2 and C2 may also be varied to null
out the carr ier. With th e carrier nu lled ou t ,
speak into the microphon e with the mike
gain co nt rol half op en . Yo u should be ab le
to hear the double-sideband signa l in your
receiver. Next adjust L3 and C3 fo r ma xi
mum out put.

At th e home station, I use an RCA
W0-88 A oscillosc ope to monit or the SO
kHz i-f strip in my Mohawk receiver .
Observing th e scope with the signal tuned
in on 10 meters makes balan cing the carrier
a cinch. If yo u do n' t have a scope, moni
toring yo ur S-meter is sufficien t .

On my sco pe, the carrier suppression of
th is transmitter is suf ficient to put it way
below noise level on th e 10 mete r band .

T h e ca rr ier balancing adj ust ments
sho uld be carrie d out with th e rig installed
in its minibox , cover on. Sma ll holes
should be drilled in th e appropriate places

MAY 1971

for adjusting the coils an d trimmers.
Changing crys tals may upset the carri er
balan ce and you will have to mak e the
balan ce adjustm ents again. A few time s and
this becomes child's play .

Tod ay 's receivers can receive a DSB
signa l with no dif ficulty , Most of th e time,
op erators will no t be aware you are using
DSB, This rig could easily drive a 6146B
which would give you ab out lOOW PEP.

T his rig can also be used on any o th er
band by changing t he coil s and crystal. To
do this, " borrow" coil data from oth er
pub lished articles fo r t he band you wa nt. A
homebrew vfo could also be built for t h is
rig. Th is rig could be made in to a walk ie
talk ie or hidden in t he glove co mpartmen t
of a car. It would be just the thing for
talk-in at hamfests.

You can squeeze more pow er from Q2
by reducing the resistor values shown or by
ap plying more voltag e to Q2 collector (not
to exceed the rated voltage fo r the partic
ular transist or yo u use) . How ever , yo u
co uld also drive Q2 in to a no nlinear op era
ti ng condition. Fo r ' DSB, as in SSB, you
must operat e the PA in its linear opera ting
zon e.

By tur ning the Rb balan ce po t to either
side, yo u can use low-level AM. K4EPI-

41



Douglas Stivison WB2MY U

REVIEWING THE 1971
RADIOAMATEUR'S

HANDBOOK
~u might say that The Radio Ama
~ teur 's Handbook is crystal con

trolled - very litt le drift fro m the sta n
dard. Year afte r year the Handbook ap 
pear s with basically the same format , pic.
tures , tables, and chart s. As a guide to the
avan t-garde in ham technique and const ruc
tion, the Handbook is cert ainly lacking.
Yet it remains the cheapest and most
po pu lar handbook of standard amateur
construc tion and co mm unicat ion tech
niques.

I built my first CW rig fro m t he Hand
book, and my first VHF project , and my
first homebrew tes t equipmen t , and I used
its tables to put up my first antenna, and
to figur e out t he color codes on all those
weird surplus components . Dog-eared and
smudged illegibly on the dozens of oft-used
pages , with burn holes fro m hot solder
globs , and with schemat ics traced in penci l,
my 1963 Handbook has been consulted
countl ess times. I've built no less than six
rigs from it. I've never purchase d a newer
Han db oo k be cause the book just doesn't
cha nge mu ch fro m year to year.

However, I think I might invest in the
1971 Handbook.

The Handbook , printed this year on
off-whit e nong lare pap er, is not the guide
for the experimenter using the newest com
po nen ts and tec hniq ues . Rath er , it is a
compendium of standard circuit s and im
mutable tables and chart s. It is the ham'5,
if not the engineer 's, referen ce for the
time-tested circ uit s and the time- tested
te chniq ues. The majorit y of it s proje cts
have been fabricated time a nd again by
hams. I have never built anything from th e
Handbook and had it work the first
time ~ bu t every project has worked even
tually . For t he standard Q-muIt iplier ,
mixer , modu lator, oscilla tor , o r power sup
ply circ uit , the Hand book is the ref eren ce.
Certainly it is no t the only sourc e for these
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standard circuits, but it is undoubtedly the
least expensive. For $4.50 , you get hun
dreds of circuits, dozens of construction
projects, tu be and transistor ta bles, chap
ters on sett ing up and operating a statio n,
and a guide to reasonably modern building
tec hniques. The Handboo k is a long-term
invest ment which will probab ly provide
both the Novice and the old t imer with a
pre tty complete referen ce library for gen
eral construction te chn iques, tube trouble
shooting, and ham op erating. It is unq ues
tionably still CW, HF , and tu be oriented ;
but it provi des adequate , if not extensive,
coverage of most ham techniques.

For those long-familiar with the Hand
book, the 1971 version will not be any
earthshaking break from the past but will
show a healthy and immediately apparent
infusion of solid-stat e circ uitry and theory.
The grou ps of construct ion projects in each
chapter do rely heavily on t ransistors and
dio des and even les. But the book does not
ignore th e experimenter with his huge tube
junkbox. True, t ube project s end up too
big, too hot , too heavy. Bu t to the fellow
with the well-stocked junkbox, the d isad
vantages are worthwhile tradeoffs for ex
pense. Tube projects can be cheap, cheap,
cheap if you've a 10-, 20 -, or 30-year
accum ulation of tubes, soc kets , and junk
box par ts .

There are all the familiar chart s; and the
transist or tab les have been expanded al
though t hey are still lacking in breadth. A
few of the old stand by projects were
delet ed and a few new projects were ad ded .
If yo u bu y new Handb ooks as infrequen tly
as I , this is the greatest bargain going at 50 ~

a year. Even if you buy your Hand books
more frequently, it is st ill one of the few
bargains around tod ay . And for the radio
beginner, it is an essential one-volum e
reference library.

WB2MYU·
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SENTRY

If you haven 't

a lread y received

a co p y o f o u r NEW

1971 Cata log of Precis ion

Q uartz Crysta ls & E lectro n ic s

f o r the Communication s Ind u st r y .

SEND FO R YOUR COpy TO DA Y !

Somewhere along the line, in vir
tu al ly every ham repeater in the
wor ld, you' ll fi nd a coup le of Sentry
cry stals.

Repeater owners and FM "old
t imers" don 't ta ke ch an ces w it h
fr eq uen cy-they ca n' t afford to . A
lot of repeater users depend on a
receiver to be on frequency. ro ck
stab le.. . in the dead of w inte r o r the
m iddl e of July. T he repeate r crowd
took a t ip from the comme rci al
"pro s" a long t ime ago- and w ent
the Sentry Route.

That's on e of the reason s yo u can
depend o n your local repeater to be
there (precisely there) w hen you're
ready to use it . FM' ers use the
repeater output as a freq uency stan
dard . And for accuracy. crysta ls by
Sentry are TH E standard .

IF YOU WA NT TH E BEST.

SPECIFY SENTRY CRYSTALS.

"Ask the Hems and Pros

Who Build Repeaters!"

SENTRY MANUFACTURING COMPANY
Crystal Park, Chickasha, Oklahoma 73018

PHONE: (405) 224-6180
TWX -910-830-6425



HII-Gain's
All NEW HAMGAT

Now The Best Is Even Better!
• More power ca pabili ty w ith lower V$WR No. 252
• Higher Q plu s broad band performance
• Higher rad iat ion effectiven ess
• lightweight, super st rengt h const ructi o n
• Shake-p roof sleeve lo ck fo lds over for garag ing
• L igh twe ight pr ecis ion wound co ils sealed in an indest ructible epo xy- tiberqtass sleeve
• Swive l base fo r qu ick change from band 10 band
• Nom ina l 52 ohm impedance on all bands-no specia l matc hing (any length co ax w ill

wo rk)
• Coil sleeve is di stinctive white with hea vy chrome p lated brass finings
• Turn-over mast is hefty """ eta . hea vy wall tUb ing of highl y po lished heat-treated bnte

d ipped aluminu m
• All con nect ions are standard % x 24 thread
• Mast fo lds ove r, sw ivels, turn s over - moun t it on bumper o r deck
• Sw ivel lock base is sta in less stee l
• Coil and t ip ro ds are a one-piece asse mbly. Coi l d iameters are constant. on ly leng ths

cha nge

Order No . 257 All new desig n 5' lon g heavy duty mast of hi gh st rength
tubing

Order No. 252 75 meter mo bil e co il
Order No. 258 40 mete r mo bil e coil
Ord er No. 255 20 mete r mob i le co il
Order No. 254 15 meter mo bil e coil
Order No. 253 10 meter mobil e coi l <,

heavy wall
$16.95
$19.95
$17.95
$15.95
$12.95
$10.95

No. 256 No. 255 No. 254 No. 253

~
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Hy·Galn Heavy Duty Bumper Mount
• Rugged stainless steel const ruct ion · Handles full size heavy wh ip
• Clamps to most car bu mpers

Order No. 4 15 $8 .9 5

HY-GAIN ElECTRONICS CORPORATION
P.O . B o x 5407-G C. Li ncoln. Nebraska 68505

No. 257



NOW... AGREAT NEW
WIDE BAND VERTICAL

for 80 through 10 Meters

HY-GAIN'S 18AVT/WB
Take the wide band , omni-directional performance of
Hy-Gain 's famous 14AVQ I WB, add 80 meter capability plus
extra-heavy duty construction -and you have the unrivalled
new 18AVT/WB. In other wo rds, you have quite an antenna.

• Automatic switching , five band capabi lity is accomplished
throug h the use of three beefed-up Hy-Q traps (featuring
large diameter co ils that develop an exceptionally favor
ab le LIC ratio).

• Top ioading coil.
• Across-the-band performance with just one furnished

setting for each band (10 throu gh 40).

• True 1/4 wave resonance on all bands.

• SWR of 2:1 or less at band edges.

• Radiat ion pattern has an outstandingl y low angle whether
roof top or ground mounted.

CONSTRUCTION.. .of ext ra-heavy duty tapered
swaged seamless aluminu m tu bing with full cir
cumference, corrosion resistant compression
clamps at slotted tublnq jo ints .. . is so rugged
and rigid that. alt hough the antenna is 25' in
height, it can be mounted without guy wires,
using a 12" double grip mast bracket. with re
cessed coax connecter.

ORDER NO. 386
$59.95 SUGGEST ED RETAIL PRICE

Take a too tc at that price .. .then see the best distributo r under the sun
... the one who handles all Hy-Gain products.

HY-GAIN HECTRONICS CORPORATION
P. O. Box 5407-GC Lincoln, Nebraska 68505

•



A journalist tries for a scoop on La Balsa, and gets put . . .

-----
I t was midday in Brisbane, Queensland ,

Australia. The pla ce had gone plain
crazy. The reason being that the La Balsa
raft had at last been sighted. How such a
primitive craft could have survived the
many cyclones and reefs on an 8500-mile
drift from Ecuador was past understanding.

My shack was a bedlam of noise and
voices. The ham band receiver was turned
well up on 13100 kHz where the VKs were
concluding their assistance operation in
cooperation with Emergency Air/Sea Res
cue. From a broadcast set a local station
repeated flash items on the raft's progress.
The portable TV set was telling the viewers
to stand by for scoop pictures. My tele
phone rang incessantly.

The door burst open and in rushed a
buddy. «Hey, AI, I've got an assignment to
cover the raft! It's fair dinkum. She's only
a few miles off shore up the coast a bit."

I pointed to the TV where the first
aerial shots were on the screen. Together
we gazed in silent admiration and awe.
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ON
THE

SPOT

by Alan Shawsmith VK4SS

There she was; a charcoal chip of a ship
with a pocket hanky sail and bobbing
pertly in a turquoise sea. From it four
heavily bearded young men waved madly.

"Gosh," said my friend, Bob. "How'd
they keep that tied together? I can't even
make my kids' balsa planes stay put."

I turned down the receivers and we got
to business. "Now listen, AI," he said.
"You're gonna do a story on this, too,
aren't yer? Well, let's combine - 'cause I
need some help. You've all the knowhow
to cover the ham angle and I've got all the
gear for photos."

"Okay , it's a deal, but don't be too
cocky about making the scene. Customs
and quarantine officials are going to keep
the raft anchored out in the harbor till
they've done their routine on it. No one
will get within shouting distance."

The lip of young Bob Harrow curled
contemptuously and I remembered he'd
been in strife with the Customs on more
than one occasion. "That figures," he said.
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"Just like their ro t te n form . It might ta ke
hours and wh ile it's going on, some synd i
cated news mediu m will buy up th e world
righ ts and phut - t hat 's it. T he crew and
the raft ar e in 'wra ps."

" Well, regs are regs and - ."
" Yeah, but in this case t hey ' re red tape.

What do t he Customs johnnies think
they 're gonna find? Opium, by raft from
Ecuad or! - that's a laugh. " Int o t he face
of my young fr iend came a look I feared.
Bob ma de each assignmen t a life-or -death
cha llenge. We'd been out news-hunti ng
before and the overent husiasm he dis
played at every obst acle quickly gave me a
case of th e shakes.

" Maybe it 's best t o wait till some of the
hysteria an d shouting ha s died down. Then
we can have a look at the ra ft and - ."

The suggestio n was brushed aside . "AI,
yo u wan t pictures, don 't ya? This me an s
we got ta be on the spo t, man . Right on the
spot and organized, do yer hear? He made
a gest ur e of im patien ce.

"The ETA happens t o be aro und mid
night. Not the best ti me to interview VIPs
and take phot os of the raft. "

"It 'll be a gas, ma n. I'll br ing all my
flash an d co lor gear. You can have the ta pe
recorder and we'll t oss in my wet suit just
in case. "

" Yo u mean - ."
"Yeah , I'll swim ou t to the raft if I have

to."
" - and the gear."
" Let's worry over that pro blem if it

arises. "

* * *
We roared out of Brisbane on the

80-mil e sprint up th e coast t o the usually
sleepy small bo at harbor of Moo loolaba. It
was also t he base from whi ch ship pilo ts
and customs and quarantine office rs oper
at ed . "We've gotta fin d out just wh ere
they 're gonna anchor that ra ft," Bob kep t
re peating. " We mu st be righ t on the spot or
it's no go ."

What a sight met our eyes. Never had
t his sma ll village seen such a crowd. Lik e
most uninformed mobs, they milled every 
whe re . The jetty , with it s spindly legs,
must surely collapse in to the sea fr om the
sheer weight of those struggling to get on
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it. There were TV camerme n, anno uncers,
technicians, rep orters, journa lists - th e lot ;
you name it.

Bob leap ed into instan t ac t ion. "AI, yo u
sta y here and keep tabs on the gear and I'll
mos ey around and see wha t can be drum
med up on t he raft. It was tw o hour s
befor e he returned ; I was getting anx ious .
There was alcohol on his breat h and a
gleam in t he sha rp eye. He held up tw o
thumbs. "She's apples, Al - the go od oill.
Struck a lad from t he qu arantine section at
the local. Cost me a few beer s but it was
wor th it. " He pointe d past the jetty acros s
th e mouth of t he wide Mool oo laba River .
"There," he said. " But I' m not aiming t o
wait till she ti es up and Customs take over.
As soon as she crosses the bar I'll board her
myself. "

" But that's a mile out."
" I' ve got my wet sui t, sno rkel, an d

goggles and now I 'm off t o find and hire a
boat. "

" How will you get past that?" I poin t ed
to a searchligh t being erec te d in th e Cus
toms enclosure.

Bob 's lip curle d again. " I'll see y er lat er.
Oh , if yer need a dri nk , you 'd better lock
the car an d ma ke'a dash for it , 'cause we're
gonn a have a pu b with no beer soon . The
news hounds are dr inking it dry. There's
another semitra iler load of the st uff on the
way, but when it 'll get her e is an o the r
ma tter. He vanished into the crowd.

My mouth was dry but 1 resist ed the
tem ptation. Ti me eno ugh for a quiet no g
gin when the action was over. Car s co n
tinued to strea m in and small bo at s ap 
peare d fro m everyw her e. More than o nce I
heard a yout hful sho ut. " Row YQ U o ut to
the raft for 404 a head, miste r. " The loca l
kids weren 't missing a t rick.

T his ti me it was dar k when Bob re
turne d an d in a crestfallen mood . "Not a
ho pe," he said miserably. "The 'scalpers'
are in . They want a mi nt to row a yard.
But I'm not lick ed yet, AI." There's a
couple of boats in a little cove upstream .
Let 's take a look-see."

Very reluctantly I climb ed into the car.
Bob 's impetuous det ermination might well
lead us todisasterrather than a scoop .
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Neither boat had oars and one was
chained to a tree . The o t her was a tiny
flat-bottomed plywood af fa ir.

" Perfe ct ," said Bob, eyeing the flimsy
shell.

" For what?" I said sourly . " Bot h of us
in t hat plus the gear and it'll sink. My bath
back home is bigger."

"T he tide 's against us and as there's no
oars, I'll swim behind and propel you wit h
my flippers. Don't worr y , she wo n't sin k ."

" Bob, " I said pleading. " You know I'm
a lousy sailor ; as soon as we hit the open
wat er I' ll need a seat belt and a paper bag."
I cast a fear fu l look ba ck through the trees
to th e house on who se pro perty we wer e
trespassing .

Reading my thoughts, Bob said , " Don' t
panic. we'll re t urn the boat an d no one will
kno w."

" That 's your view, but to the owner, it's
th ieving."

«Loo k" said my mat e. getting im
pat ien t. " It's our last cha nce . Hop in and
I'll get th e gear. "

" No, no t in that bloody bit of bark."
We stood, both angry and in silen t

d isagree ment. Finally Bob said , " I' ll go it
alone ." Quietly, he slipped into the water
suit and prepared to cast off. At the last
mom ent and without a further wor d I
stepped into the over sized tub and we wer e
away .

* * *
The tr ip to the ra ft's place of anti

cipa ted ancho rage went off better t han
ex pected. We crept alon g close to the far
ba nk where t here was little current and
dar kn ess hid us from the glare of lights
opposite.

"See , what 'd I te ll yer - a piece of
cake." said my ene rgetic cobb er. He
glanced at his wat ch and pointed in the
directio n of the distant murmuring surf.
" See, t here t hey co me. "

The tow boat approached and slid past
and then La Balsa, with a lantern at the
masthead , no sed gently and quie tly int o
slack water. In stantl y, a light fro m the
bank was thrown on her and I could see
movement in official quarte rs . We were
alongside in a matter of seconds . There was
a trace of surprise on t he crew's bearded
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faces as Bob rose from the sea in his
goggles and bla ck wet suit and leaped on
board . All arms were instan tl y extended in
hand shakes. Congrat ulations, congrat
ulations. So me photos, please, we re
que sted . Capt . Alsar Vitalu (HC9EBP) was
in the act of covering up the Hallicra ft er s
SRl 50 with waterproof sheeting; he
obliged by posing at th e tr an sceiver . In
answer to my qu esti on s he sa id the equip
men t was okay except for the microphone;
and the rig would load I l O watts int o the
vert ical ante nna . He wished to thank the
VK hams for their vigilance and help. Bob
was hurr iedly adjusting his gear, clicking
his cameras and cur sing th e moving search
light for spoiling his shots.

A flotilla of small boat s streamed out
from the jetty and the fast Custo ms laun ch
zoo med fro m its moorings. We pitc hed th e
ta pe recor der and gear in to t he litt le
ply wood dinghy I du cked into the reed
thatched cabin to congra tulate again and
thank the smiling, coura geous captain and
crew . It was then I spotted Minette, the
ship's black and whit e cat. She cro uched in
a corner. terr ifie d by the sudden strange
int rusion and noise . I'm the world' s great
est suc ker, when it ., comes to animals.
Stepping slowly forward , my arm wen t out
to gen tly stroke an d calm her. At th e sam e
instant , a ha nd fell on my shoulder and a
voice demanded , "Wh o are yo u ! No one' s
allow ed on board u ntil it has a clearan ce. I
see yo u were fondling th e cat and it has to
be qua rantined ."

It was t ime to quit the scene . Bob had
alrea dy left the raft. I mad e to follow bu t
t he Customs off icer barred the way.
" You'd better go aboard th e laun ch : ' he
said.

" But ," I pro te sted . " We're journ alist s
and only came for pictures." Anx iou sly my
eyes searched for Bob bu t the lit tle boa t
had already slid into the darkness. The arm
of aut horit y remained pointing, so I d id as
requ ested . My cob ber had insiste d we be
fir st on t he spot. Now it seemed I rea lly
was on th e spot, and likely to be quaran
tined along with Minette t he cat.

The armada of 'small rowboats had
reached the ra ft and confusion mo unted .
Propelled by the her d insti nct , t he pleas of
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Bob tried hard [or on e good photo of La Balsa
and her crew. This wasn't it, though. This excel
len t shot was snapped by the "Telegraph, " a
Brisbane newspaper.

the police to stay away from La Balsa went
unheeded . People of all kinds clambered to
get on boa rd. There were shouts of wel
come and congra tulations. For a time it
seemed the forces of law and order would
lose the battle to keep the raft from being
swamped . However, finally the tumult
died. Customs complet ed their check and
the launch returned to the qu arantine
station. The four trans-oceania ad venturers
were taken ashore to the local yacht dub
where an official reception, open to all ,
was to be held .

But not for me , alas. I was led to a large
sparsely furnished room and handed a
dressing gown, some six sizes too big.

" What's this," I said t estily, "a tent? "
"Remove your clothes and put it on,"

said the officer.

" What for'!" The distant sounds of
repeated cheering and the singing of "For
They Are Might Grea t Fellows" reminded
me of what I was missing and pricked at
my temper.

"It 's the regulations for contanimated
clothes - until the Doc clear s you. But
right now he 's busy."
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"Look," I said , try ing the bluff that he
who hollers loudest is often served first.
I'm expected at that reception at the
clubhouse. The Skip per of La Balsa is an
amateur radio operator and there are o ther
operators there waiting to ex tend an offi
cial welco me on be half of our frat ern ity.

" Is that so? " He was complete ly un
touched .

" Yes it is so, and I demand a clear
ance - no w!" With a faint smile of con
tempt, he disappeared.

Realizing that further kicks at the Es
ta blish ment would only res ult in a stubbed
toe, I began to disrobe. A brusque but
genial MD strode into the room.

"Oh, hullo there ; sorry about the delay,
old chap . No need to put you on a spot
like this (the phrase was beginning to
irritate) but precautions must be observed,
yo u know. Just had a look at Minette
myself. Cute cat . Love animals. Pity she
has to b e isolated . Well , now, no need to
keep you." He pointed to a do or across the
hall. " Have a brushup in there before you
go - cheers." He was gone .

* * *
The festivities were over when I reached

the clubhouse. The early dawn light began
to cast weak shadows. Aft er a hero's
welcome the four sailors had been whisked
away and gone into smoke for a long
overdue rest. . I marv eled at their tre
mendous physical condition and how
they'd maintained it for so long in t heir
primitive craft. Under a tree Bob's car was
parked. He was nearl y asleep and rather
alcoholic.

" Sorr y," I began.
" So you should be. Fancy getting trap

ped like that. I was about to come down
and try and spring yer;" He held up an
unsteady hand. "B oY, what a night ; I got
some more photos and ran a bit more
tape - if yer can hear it through the
bedlam. He reached into the glovebox and
pro duced a small hip-sized flask of brandy.
"Your particular choice, huh!"

" How'd you manage - ?"
" Ssh . It 's on the house."
" Bob ," I said , "what would I do with

out you."
VK4SS·
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When i t comes to gr eat used mobile comm unications equi pment , we wro te
"the book" . Send fo r a tr ee co py of " the book" (our new catalog).

Here are only a few ot our LOW PRICES:

2 METERS
MOTOROLA T43G SERIES. Receiver W. B. 30 watts. 10"$98 00
Hous ing . 6/1 2 volts plus accessories . . . checked out .. •

6 METERS
MOTOROLA. T51G SERIES. Wide Band Receiver. 60$98 00
watts. 6/12 volts, plus accessories . . . checked out ...... •

MOTOROLA. FMTR 1400. Wide Band 6 or 12 volts ' $ 4 8 00
60 watts. Dynamotor P.S. Complete accessones •

UHF
GENERAL ELECTRIC. Mode l EG48S Accents cream

g~:~ked:J~.~..~~~~ : . : . : . 1~~.a.tt~ .~it~ .~.~~~~S.a.~i~~ . :. . $108.00

GENERAL ELECTRIC. MT42 Transistorized Power

~~::'~\~t~ ' ~c~~~~~~~; :..:.~Iea.n:.: . . .C.h e.~~e.~ o.~ t : ..: $138.00

GENERAL ELECTRIC. MAE42. Vibrator pow er supply $98 00
15 watts p lus acc essories checked out •

Note: We have exp anded our wa rehouse to double' its capacity. We
can now stoc k a larger and more varied l ine of equ ipment. Sho uld
you be in our area (15 minutes from NY.C.) you are co rd ially invited
in to browse. We now have the wa rehouse space to carry 15,000
pieces of used FM Mobile Communicati on Units.

For Your Convenience SCHEMATIC DIGESTS. (P ost Pa' d /

G.E. SCHEMATIC OUTLINE AND INTERCONNECTION DIAGRAMS
FOR GE 2-WAY FM RADIOS.
Vol. 1 Pre-Progress Line ('49 - '55) 25-50 MHz 72-76 MHz
Vol. 2 Pre-Progress Line ('49 - '55)
150-170.405-425 MHz. 450-570 MHz . .. . each volume $4.50
MOTOROLA FM SCHEMATIC DIGEST
revised edition to t960 .



Roger Ralston
ACTION Communica tions Co.
200 No . Avenue 64
Los Angeles CA 90042

FM
FM

FM
VVALKIE TALKIE

T r a n s c e i " e r

D irecte»ry

I f you are seriously thinking about
adding a walkie talkie (hand-held) trans

ceiver to your 2 meter FM sys tem , bu t
confused by the many types of units an d
wide range of pr ices, I think this article will
help you make your final decision. The
advent of repeaters and the convenience of
carrying around a small transmitter wit h a
range of 50-100 mil es makes the purchase
of a walkie-talkie tempting indeed. Our
company spen t several months colle ct ing
in formation on all th e VHF (high band)
commercial two-way radio systems, in 
cluding walkie-talkies, so that we could
make the proper decis ion on purchasing
th e righ t equipme nt. Because we, like the
amateur , were interested in getting the best
value for our dollar, we tri ed to evaluate
the tradeoffs of performance versus cost.
Our research is summa rize d in th e "High
Band FM Walkie Talkie Comparison Chart "
and th e following paragraphs. The chart is
arranged, from top to bottom, by retail cost
(including the cost of a rechargeable
ni ckel-cadmium battery). Information
presented here is from manufacturer 's
literature and interviews with manufac-
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turer's sales representatives. We hope the
readers of 73 Magazine will benefi t fro m
our research.

VARITRONICS HT-2; Varitranics, Incor
porated , 383 5 N. 32nd St. , Suite 6, Ph oenix,
Arizona 85018.

Originally ma rketed as the TELCO
HANDICOM (see the performan ce review
published in Volume 3, Number 6 of FM
Magazine) , this is a Japanese import
reportedly ex ceeding the specifica tions
shown on the chart. Alread y relativ ely
low-priced, the HT-2 com es with crystals ,
nicad batteri es, charger, earphone, carry ing
case.

JOHNSON MESSENGER 540; E. F. John
son Company, Waseca, Minn. 56093 .

This is probably the mo st inexpensive of
the American-made walkie-talkies. A nice
feature is a nicad battery that doesn't need
a charger , jus t remove it from the bottom
of th e transceiver and plug it into an y 110
volt ac outlet for about 1'is. times the hours
it has been used. With mo st chargers
costing about $10 to $40, this is a goo d
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8th ANNIVERSARY SALE
at Mann

In app reciat ion of the amateurs who have supported us
through the last e ight years, we are offerin g these
exceptiona l prices:

MOTOROLA
T41GGV 6/1 2 vibrator-powered unit co mp lete with $49accessories - 30W

6 METER
TRUNK-MO UNT

T51 GGV~20 6 / 12V v ib rato r-po wered unit w ith single $59MO BILES
sq ue lch private line wit h accesso ries - 60W

MOTOROLA T 4 3G GV 6 / 12V v ibrato r-powered unit comple te with $84
2 METER

acc esso ries - 30W

TRUNK-MOUNT
$64MOB i lES X53GA D 6/ 12V d y namotor u n it w ith 2 xm t rs in

20" ho using co mp lete wi t h acce sso ries - 60W

T44AA V 6 / 12V vib rator-powered un it co m plete w ith $29MOTOROLA accessories - l 8W
450 M Hz

TR UNK-MQUNT U44BBT-3000 T -power unit w it h p rivat e line co m- $109MO BILES plete w/accesso ries - Hsw

RCA

$49450 MHz CMUE-15 12 V T -po wer un it w it h a ll acc esso ries -

MOBILE lB W

NOT E: SA LE ENDS MAY 31st
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 andmeetArt Langton.

WRITE FOR FREE CATALOG

Condit ions of Sale
Un len o th erwislt specified, equipment i s
u sed , and is sold .n·i5 , All it em s shipped
FOB Tarz lIna . California , Cryilotals. o.... ns .
antennas no t inl;:luded unle5 $ spe cifica ll y
stated in ca t8101. A ll equ ipment i s sold on
a first·come. f irst ·s e rve d basis .

Mann COMMUNICATIONS
p.o. Box 138. 18669 Ventura Blvd., Tarzana. Calif. 91356

Phone: (213) 342-8297

Mann Guarantee
Mo ne y refu nded without quest ion i f eq u ip
ment is ret urned w it h in seven days from
ship m ent . u ndamaged. fre ig ht pr epaid.



savings and you don't have to lug a charger
around with you.

SONAR 2301 ; Sonar Radio Corporation,
73 Wortman Ave., Bro oklyn, New York
11207.

On e of the few radios with a ste el case,
for ru gged use. We hear that the com
ponent layout ma kes repair work easier ,
also.

UNI METRICS MINIVOX III ; Unimet rics,
Inc. , 39 Werman Court, Plainview, New
York llH03 .

An other Japanese import that lo oks
very much like th e Mot orola HT 200.
Aero tro n also markets the sam e trans
ceiver.

HA LLICRAFTERS F M-l; Hallicrafters
Co. , 600 Hicks Road, Roll ing Mead ows,
Illinois 60008.

Probably the mo st rugged of the lot. Its
larg e size accommodates batteries that le t
it work fo r 40 hours with nicads, and
even longer using sta ndard Dcsize flashlight
batteries (wh ich are easy to buy any
where) . We've heard reports of the trans
ceiver sti ll wor king after such abuses as
bei ng run over by cars and roll ing down
hills.

MOTOROLA HT-lOO (H 13FFN) ; Motor
ola Communica tions and Ele ct ronics, Inc.,
1301 E. Algonquin Road , Schaumburg,
Illinois 601 72 .

The lightest transceiver of th e lot, wit h
easily a couple of hundred milliwa tts of rf
power output (though it's rated for
100 illW). Extremely sen sit ive receiver. It
does a great job where a good repeater is
wit hi n range. Very tin y (fit s in to th e
poc ket) . Expensive ; also no merc ury or
alkaline battery replacement is available.

HALLICRAFTERS " HAND COMMAND"
HC-IOO.

Made with lightweight solid aluminum
case. Accessory jacks hav e waterproof
covers . Many accessory option s.

COMCO MODEL 80 2 (or COM-PAL II) ;
Communications Company, 300 Gre co
Ave., Coral Gables , Florida 33134.
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This walkie-talkie is probably manufac
tured for more companies than an y other ;
the same tra nsceiver is made for Aerotron
(Model DPI 5), RCA (Personalfone), and
Radiomarine Corporation (see product
review of page 30 of FM Magazine, Volume
3, Number 6). It is a comp lete ly wa ter
proof walkie-talkie and it s plug-in circ uit
modules make repair very easy. A 4W rf
power ou tput unit is also available.

MOTOROLA HT-220 (H23FFN and
H33F F N).

The newest transceiver fr om Motorola
and a true pocket unit. Three models ar e
availab le: st andard, remo te, and universal.
The sta ndard unit does no t have an ex te r
nal mi crophone and is abo u t $100 cheaper
than the pric e sho wn on the cha rt. The
remote unit has an exte rn al micro
phone /speaker (n o speaker in the unit
itse lf), its pri ce is the on e shown on the
char t. The universal unit has an external
microphone, but a spe aker in the unit. A
5W unit is also available. No te that you can
have as muc h as 5 MHz fr equency separa
tion without degradation, impo rtant for
rep eater users:' A special charger allows
100% ch arge in -one hour! A rub ber 
covere d coil-ty pe an tenna about 6 in . lo ng
mak es out-of-po cket op erat ion easier, but
it 's an accessory ite m.

BE LL AND HOWELL KELCOM Ill ; Bell
and Howell Communications Comp any
(Fo rm erly Kel Corp.) , 186 Third Ave.,
Waltham, Mass. 02 154.

An other true po cket mo del , slightly
small er and ligh ter than t he Mot orola
HT-220. It has a built-in compressi on
circ uit , which lets yo u ta lk while you keep
the unit in your shirt po cket. A unique
fold-over an te nna enhances po ck et oper
ation .

GE NERAL ELECTRIC MASTR PR36 ;
Gene ral Elect ric Co., Mobile Radio De pt. ,
Lynchburg, Virginia 245 02.

This is GE's ne west en try and the
spe cification s loo k grea t. It has a vo ice
opera te d transmi t ter that allo ws tru e
hands-free o peration . An other good fea ture
is a fast charger that provid es a 70% charge
in 15 minut es!
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RTTV
T ELETYPE ! U sing tape for repetItive mater ia l
su c h as stat ion descr iption , ove r-Th e -ai r O SL, and
such? You shou ld M ode l7A t ape t~ansm itters$9 .

RELAYS ? W.E . Mod el 2 1S A pofa r i e lay s. in f ine
sh a p e , $5 eac h; fai r sh a p e $ 2 .5 0 each . Poor sh ap e
$ 1.

TELETYPE DI STRI BU TORS. Model 30A start
sto p dis t r ibu t o rs fo r a n y pri nters req u iring sep
ara t e distributo rs , f or tap e equ ipment, etc. I _
e lu d es both t ransm itt in g a nd rece iv ing d istr ibu 
tor , Wes t ing h ouse 1/7 5 h R. 11 5 V 6 0 H z, 180 0
rp m motor , $ 17.5 0.

TELETYPE TAPE GEAR: Comp let e. tiilpe ';t rans
mi tter w iTh b u ilt- in d is t r ib u t or, ac.$3Z.?5.1:rhese
are compact u n its, idea l fo r setting u p in a li n e
w i t h various t ap e loops for st andard 050 Inter 
matio n o r messages.

TELETYPE PERfORATOR. Model 2 A ypi n g
p erfo ra t o r, good shap e, d o es n o t t ie u p y o u r
system wh e n y ou are m a k ing t a pes. $35 .

TELETYPE T A P E DI STR IBUTOR . Mo d e l 7A
t ap e d istr ibu t or,"' m atc hes 7 A t a p e transm itters)
wit h pluq -in ja ck for7A ta p e h ea d , $ 1 4.9 0 .

T ELETYPE DISTRIBUTOR. Mod e l 7 3 d istr ibu 
tor (s e e page l aO o f HA M ·RTTY book) f o r use
w it h tape t ra nsm itte rs , p rinte rs with n o d istrib u 
t o rs , etc. , $ 10.

TELET YPE PRINTER . "S'trlp pr inte r fo r t h o se
intere st ed ina corn necr -unrr , le ss th an o ne cub ic
fo o t in s ize! Mod e l 4 0 1. A llo w s y ou to c o p y
signa ls off t h e air w h ile cutt ing tape in a n swer
withou t ty ing up you r regu lar p ag e printe r. Pr in t s
o n s t andard 5 / 3 2" tape. $45 in go od shape , $ 2 5
no t in good shape.

All units in s ho r t supp ly ; fi rs t c om e , f irst served .
,A U sa ki FOB N .H . O d a lity o f t h e u n it s va r ie s
t rom ' new to dirty ar'id ugh . E a rly ord ers w ill get

' bes t gea r. A ll uni t s are p riced at u gh c o nd it io n
pr ic e so if yo u get a new u nit. b e g lad ; if you g e t
a n u gh model, be t han kfu l that y o u got o ne at
al l. Send . c h eck .c r m on ey order to R ad io Bo o k 
shop. Pete rborough NH 03458 . USA o n ly , p lease.
And includ e postage u n less yo u wa nt u nits se n t
co llect by UPS o r R a ilway Exp re ss.

HIGH BAN D FM WALKIE TALKIE COMPA RISON CHA RT

wr.
BAS IC AF FREQ. SE NS . S ELEC. INT ER· AUDIO INC l S IZ E, in. EXT. TO N E
PR ICE OUT ERRO R (,u.V@ ue e MOD PWR BA TT M IK E SO MFA

MFA I$) IWI 1%1 20 dB) 30 kHz) (dB) (m W) Io z.] H W a ? AVA i l La C
vantrc nics

269.95 16 0002 0 ' - 70 500 36 8.5 3 2 00 00 Ja panHT·2 12 fr eq l

Jo hnso n
425.00 1.5 0 .001 0 .5 -70 60 750 28 8 .5 3.5 '1 USA

Me-s~nger540
ve s ves

Sonar 2301 40 2 .00 1 6 0. 002 0 5 -85 250 42 8 3 1.5 ves ves Japall

Un imet rics
,

Minivo x II I 439 .45 7.8 0.0 005 0 .5 - 80 ' 00 '0 9 3.5 2 y.' ves Jena...

Hallicrafters 52 1.80 1.5 0 ,000 5 0 .5 - 60 150 70 11 ,5 3 3 0 0 USAF M·l ve s

Moto rol a
52'8 .00 0.1 0 ,0015 0 ,35 -7D 5D 200 1 5~ , 3 15 USAHT 100 00 ves

Hallic rafters
52 9 .00 2 DOOO5 OS - 75 500 45 • 9 .5 3 2 USAH e ·1OO ves ves

Comco
565 ,00 2.2 DOOO5 05 - 80 750 30 8 3.5 '1 USAModel 802 ves ves

Motoro la
647 .00 1.8 0 .00 15 0 ,35 - 60 50 500 21 3 USAHT220 y" ves

Be ll S< Howell
660.00 1.7 0 .0025 0 .35 -60 250 18 2.5 USAKeico m III ves y~

Ge ner a l E lec t n c 790,00 45 0.0005 0 .35 - 75 60 500 43 8 3 .5 2 USAPR 36 y.' ve

Motoro la 762.00 2.0 0 0005 05 - 70 55 500 ' 0 95 3.5 '1 USAHT 200 ve s ves

MOTOR OL A HT-200 (H2 3DEN).
The workhorse of the walki e-t alkies.

T here are probably mo re of these u nits in
use than any ot her . Good spe cifications,
m a n y acc e sso ry options, and t wo
frequency kits (and a fou r-frequency kit
for amateur use ) still make t his transceiver
desirable. As newer units are pu t in to
service, more used HT-200s be come avail
abl e. (Motor ola sells reconditioned unit s t o

MAY 1971

co mmercial cus to mers ; Spectra nics, In c.,
near Chicago , sells use d Mot orola units to
ama teurs.}

We hope our research and this short
sum ma ry will help you choose th e right
walkie-talkie for your VHF amateur sys
tem. More details an d dat a shee ts can be
obtained by writing the manufacturers
listed in t he pre ced ing sum mary.

. . . Ral ston -
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Preamp -Compressor Clipper
H.P.Fisber VE3GSP
1379 Forest Glade Road
Oakville, Ontario, Canada

A ft er a thorough literatu re survey on
speech compressors, I buil t several of

the more promisi ng circuits and compared
their pe rformance. After th is effort, all
preferable fea tures were combined in a
single unit. The "unit" can take low- or
high-impedance microphones with outputs
from 0.1 ill V up and de livers a husky 40
ill V rms output wit h a total compression of
30 d B for a 4 dB output change. Ou tput
no ise is - 35 dB without signa l an d better
than -35 dB with an aud io signal, thus
there is no noise "rush" when your voice
ceases.

Ex p eriment al

I built five pre amp-compressor uni ts ove r
the last few months; one is the "Carin
ge l la" compressor, one by DJ6 BV
(DL-QTC), one by W2EEY (73), one from
"Electronik," and one of my own design.
Four of them are somewhat complex an d
usc fou r or mo re transistors; they use a
variable-gain amplifier which pro duces it s
own age for gain regulat ion . The other one
i s a clipper-type preamp -compressor
wh ich has a smaller co mpression range and
mo re distortion, bu t has low noise cha r
acteristics. I used a scope an d signal gen
erator to measure co mpression, sensitivity,
noise, and distortion. Attack and release
times were calculate d from Rand C values
in the line. O n the Caringella compressor, 'I
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noted in sufficient gain fo r lo w-Z dyn ami c
mikes, which could be obtaine d by chang
ing t he FET input stage into an amplifie r
ra ther than an emitter follower. The unit
distorted on low t ones due to its fas t
at tack time. Noise output was lo w, b ut
freq uen cy response was much to o wide,
particularly below 300 Hz , where an SSB
crysta l fi lter can't do anything for you.
The compress ion is 30 dB all righ t , bu t
there was a 6 d B output change versus 30
dB input change, which could have bee n an
anomaly of the particular unit I had .

T h e compresso rs by DJ 6B V and
W2E EY are sim ilar in design and yield
roughl y 25 -30 d B compression for 6 d B
output change. Both units lack sensitivity
and are noisy in speech pauses. Attack an d
release times were adequate and no notice
ab le disto rtion occurred . The unit fro m
Elect ro nik was specified at -40 d B compres
sion, but I judged it t o be a rather odd
circuitry since gain control is achieved by
resistive shunting in var ious amplifier '
stages; therefo re, too many transistors we re
required. Also, the sensi tivity was not
adequate an d, in or der to change the
frequency response, some component
changes were necessary. The last u nit , one
of my early designs, is a two-transistor
pream p with a clipper at the o utput.
Though t he o ut put noise is very low , t he
compression range is 20 d B at the most for
reasona bly lo w disto rt io n . This unit is very
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~. STANDARD

~ ~;:~~r~~~c;~!!~~;m:r~eR!H.F. equipment
P.O. Box 325, Wilmingto n,
Ca lif. 90744 (213) i 7[;-G2Bt!

professional quality, solid state, two-way radio,
designed and sold exclusively for amateur use

in the United States and Canada.
Standard Communications Corp ., the world's largest manufacturer of marine
V.H.F. equipment, has just developed a new industrial quality, high perform
ance 2-meter unit. Thi s rugged, compact transceiver is available only in the
U.S. and Canada thru an authorized Standard dealer. The "826" is so com
pact that it makes mobile installation practica l in almost any vehicle or air
craft ,it becomes fully portable with the addition of Standard's battery pack.

G EN ERA L Weight - 4lh: Ibs. max. Squelch sensitivity-
Freq. Range - 143 to 149 Freq uency stabi lity-.OOI % Threshold -.2 microvolts
MHz, 2 MHz spread ( - 10 to + 60C C ) or less
Supply volta ge - II to 16 TR AN SMITIER 2 MOSFET R F Amplifiers
VDC. Negat ive Ground F 8 1 MOSFET MixerR power o utput - . or
13.8VDC nominal to watt s Deviation acceptance -
Current Co nsumption - . 15 Output imped ance _ 50 Up to ± 15 kHz deviatio n
amp receive standby. 2.4 amp ohms no minal Spurio us and image
transmit Deviation _ Intern ally att en uation - 65 dB below
Nu mber of channels - 12· adjustab le to ± 10 kHz min. the desired signa l thr eshold
Supplied with 4 channels factory set to ± 7 kHz sensit ivity

1) 146.94 Simplex Spur ious and har mon ic Adjacen t channel select ivity
2) 146.34/ 94 attenuation _ 50dS below ( 30 kHz channels) - 60 dB

the ca rr ier power level atte nu ation of adjace nt
3) 146.76 Simplex channel
4 ) 146 34/ 76 T ype of modulator - Phase

• J T ype of receiver -
Microphone _ Dynamic RE CEIVER - Dual conversion
Dimensions _ 6Vs "w x Sensit ivity - .4 or less superhe tero dyne

2Y.! "h x 9Vs "d microvo lts for 20 dB qu iet ing Aud io ou tpu t - 5 watt s
For externa l speaker

$33 9 .95 (comp lete as shown with
microphone, built -in speaker and

extern al alternato r whine filter. )



small and can easily be fit into a trans
ceiver. The pow er ca n be derived fro m B+
since it ru ns with 20- 1 5V at 1.6 rnA only .

Circuit Design
It was obvio us that the " perfec t" com

presso r had to co mbine all good features,
among which are :

• Adequate compression range (2 5 dB min
imum).

• Sufficient gain fo r all types of micro
phones.

• Low-noise out put , regard less of gain state.

• Fairly low attack time, medium release
time, and low distor ti on.

• Selective freq uency response ( preferred
range 300 - 3000 Hz).

The first paramete r seemed easy to
meet. I chose the DJ 6BV/W2E EY way
since it was simple an d very effec tive. I
obtained a negat ive signal to change the
condu ctivity of a silicon diode (D J) . This
permit s ac bypassing at the emitte r of an
early amplifie r stage. I chose an attack
tim e of 100 ms, slow enough not to
regu lat e on th e sine wave slope of a 300 Hz
sine wave. Adequat e gain is availab le
t hrough the use of a field-effec t transistor
pream plifier sta ge. This FE T runs with
modera te gain and .improves the signal-to-

noise ratio conside rably . A 0 .1 mV (rms)
input signal will y ield full age volta ge if th e
volume is turned up fully .

At the output of the compressor , how
ever, th ere is a 20 mV (p-p) o f noise. This
noise is reduced to about 0 .5 mV aft er it
passes the following clip per stage. The
clipp er will also cut excessive peaks which
occur wit hin the J00 ms o f att ack time of
the co mpressor, and will improve the 6 dB
const ant out put to 4 dB for 30 dB com
pression. The compressor has a bandwidth
of 300 Hz to 100 kHz (- 6 dB). After the
clipper , however , t he upper response drops
off sharply above 10kHz. You need no t
worry about t he 3-10 k Hz range; yo ur
cryst al filt er will no t pass more than 3 kHz
anyway .

Adjustments

I d id all my adjust ments and measu re
men ts with a Tektron ics' sco pe. Using the
mike, I could see how cons tant the output
level was when I talked right int o it or at a
distance of a couple of fee t. FOT a steady
signal source , I used a signal generat or
which perm itt ed me to check on distor
tion . An easier way of adjusti ng the unit is
to use a tape reco rde r with recording meter
or " magic eye ."

R~ R9
3 3 0 1 ~0

/J}i ~O' II
I .01

~--~/"

OUTPUT
100 mV PP

. '0'0'''

AI8 RI 9
10K lOOK

."'0'
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"

'''0

."3.3 1<
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."4 .7K

'00

CB 0 3
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''0
'"

0 1 Ril
4,7 K

0'.,
6 .8K

R4 RB
10 K 4 .1 K

"sso«

.,
'"

.,
'"ca

270 l>F

cr RI
INPUT 0.1 3. ! K

Fig. 1. Com pressor schematic.
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WORLD 0SLBUREAU

Prof &sslonll l equ ipmenl from
fllm()Us ma nuf ac turers. Easy
slep·by,slep illustrated inst ruc

l ions, no spec ia l toots requi red. Save up 10 75%. Thi s
hand book and ca la log is a must fo r !!Very homeowner
and bus inessman. Just $1 .00 cas h, Check, o r M.D. 10
W1JFT .

ALARM COMPONENT DISTRIBUTORS Dept. ST
33 New Ha ve n AIfl!.• Mil fo rd Con n . 064 60

R F M ULT IMETEA - 1 m v. to 1 v, D -C an d
R F to 1 Ghz. ; VS W A 1.35 & 3 .00 full sc ale;
o t o 6 0 d B . ; ma ny o t h e r featu re s; Model RF M -1

RADIATION DEVICES CO,
P.O . Box 8 4 5 0, SALT I MD RE MD 2 12 3 4

5200 Panama Ave.• Richmond CA USA 94804
THE ONLY aSl BUREAU t o h a ndle a ll o f
y o ur QS Ls to anyw here ; ne x t d oo r. th e n e x t
sta t e , t h e nex t c o u n t y . t he w h ol e w o r ld. Just
b u n d le t h e m u p (p lea se a rra n ge a lp ha b eticall y )
an d se n d them to us wi th pay m e n t of 4eeach .

BURGLAR &FIRE ALARMS
Save

HUNDREDS of
Dollars!

Conclusions

The comp ressor unit performs very well.
I hooked it up to a ta pe recorder to check
perfor man ce and quality of the audio . I
could speak loud or gen tly , close or several
feet away from the mike and still got th e
same volume out , audible or on the dB
scale. The voice sounded clear , fairly light
and of mo notone quality. On the air, I
demonstrat ed the unit to several hams. My
set up enables me to switch fro m straight
voice to a diod e clipper and to the new
compressor- clipper. A drastic difference in
voice readability was reported, particularly
when the signal was dec reased to an 52
level on the partne r's receiver. As to the
cost : t here are $18 wor th of pa rts , 'plus a
cabinet. An op tional "speech simulato r"
tone gene rato r cos t me $5 . The two un its
make a nice combined project which I rate
worth the expense.

POINT 6

YrSCOPE PATT ERN

POINT A

rum

'T' '''
660 22 1( 221( 6 6 0 m

Power Supply

Th e unit requires 10 - 15V at 5 - 8 rnA
wit h low rip ple, A battery can be used , but
I preferred a simple regulated supply th at
ope rat es fro m the l1 5V line.

Th e Speech Simulator

There are various ways of'. tuning the fina l
stage of a tra nsmitter or kW linear. For
SSB, however, most hams take a deep
breath and howl a long "aaah,' trying to
keep the loudness as stea dy as possible.
Wave to nes are rarely used since th ey cause
about 4 - 5 times th e plate dissipation on
th e final tubes th an an "a aah ." Most finals
jus t don't take th at lor long . The speech
simulat or consi sts of a multivibrator which
produces a 500 Hz square wave.

Th e square wave is inte grat ed after it
passes an emitter follower. The oscillo
scop e pattern of the derived signal is
similar to that of an "a aah ," and so is the
power distribution . Since square waves are
rich in harm on ics, the latter are integrate d
also and such har monic spikes are present
up to a few th ousand hert z. The genera ted
tone is uniqu e ; it sounds somewhat like a
ship's siren in heavy fog.

Occasionally , I use the to ne to break in 1 _

on roundtabl e QSOs when my voice
doesn 't do th e trick. With this signal, you
can run yo ur final wide open with out fear
that you 'll blow your tubes. The signal is
also han dy fo r antenna tuning - your own,
or sup plying Someone else with a stea dy
audible signal.

Fig. 2. Speech sim ulator schematic. . ..VE3GSI'
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THE
TRANSISTORIZED
L M FREQ METER

A few simple modifications and you
can plug FETS right into the tube sockets.

T he last word may neve r be wri tten
about t he BC-22 J and LM frequency

met ers. T he LM is particularly attractive
because it is in the smaller package. Wit h
tra nsistor s replacing tu bes, it has fea tures
mo st ever yo ne wants - it is rugged, port
able, a nd accura te , to nam e a few. I will
describe a conversio n of an LM-15 fre
q uen cy meter in which field-effect trans
isto rs replace t ubes ; t he po wer supply
becom es a standard 9 V transisto r rad io
battery an d the current drain is less than 3
rnA wh en all func tions are energized . In
addi t ion, I offer calib ratio n information
wh ich will be of interest to anyone having
a BC-22 1 or LM witho ut the off icial
calibra tion book. I bou ght an LM-15 fo r a
tem p tingly low pr ice (Fair Radio Sales Co .,
Lima, Oh io , SI4.95 ). The set is sold in th e
"as is" cond it ion with tubes and crystal
but without calibratio n book. It is a good
idea , but no t necessary, to sta rt with a set
wh ich is working before making the cha nge
to FETs . Resistan ce measureme nts will
sho w if the circuits are complete. Im por
ta nt values are marked o n th e sche matic o f
Fig. I .

Smas h Tubes

The most difficult part of my conver 
sion was getting up th e courage to smash
t he tu bes! I wanted t he bases for mo un ting
transistors. Place th e tub es o ne at a time in
a paper sack, ho ld t he to p clo sed and wit h
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Charles Landah l W5S0T
121 Barranca Road
Los A lamos NM 8 7544

a metal o bject, st rike the glass through the
paper. The flyin g glass is caugh t and
co llec te d fo r di spo sal. Sc rape and clean the
mastic fro m t he inside of the tube base s.
Sho uld yo u choose to mount a transist or
socket in t he wall of each t ube socket , you
can use the original wires; otherwise , un
solder the old wir es an d re pla ce the ne eded
ones with about 2 in . of st urdy new tinned
wires. The appropriate tube base pin co n
ne ctions are shown in Fig. 2. Actually
th ere is no preferred mounting scheme . Use
whatever ap pea ls to you .

Check for clearance between socket and
walls. My conversion used tr ansistor sock
ets mounted o n met al pla tes wh ich were
bo lte d t o the wall of th e salvaged tube
bases . T his allowed FE T su bstitut io n to
det ermin e which o nes would wor k best in
the several circuits of th e LM. All F ETs
used are Ncchannel.

Modification

With cover re mo ved and t he LM in the
upright position, fro nt panel toward yo u ,
o n the left side wall , look through tw o
ob lo ng machined slo ts and see mo unted on
a phenolic board a 50 kfl plate resistor.
Parallel it with about 6 kil. Turn the LM
upside down, panel towar d yo u. On the
under side, two resist or s mu st be shorted
and a jumper wir e mad e up and conne cted .
Sh or t R11 5, which is a 15 kn wirewo u nd
resist or , q uite visibl e on a phenolic board
a t the left of the 1000 kH z crysta l ca n.
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Fig. 1. Modifi ed sch ema tic of frequency me ter .

Run an insulated wire fro m a terminal of
thi s shor t ed resistor to th e 260 - 470 V tap
contact of th e link switch . Th is wire can be
about 6 in . long and convenie ntl y passes
thr o ugh a wall slot beh ind the crys ta l
socket. The link swit ch and it s terminals
are o n a pheno lic board in the co mpart
ment aft of the crys tal socket. T he ju mper
wire will cross ne ar the grid res ist or . R 109 ,
of the crystal oscillator. While there,
cha nge the 100 H I ( R I09) to 1 Mil. Next ,
unfa st en t he scre ws hold ing the phe no lic
boa rd lo cat ed t o t he lef t of t he po wer plug .
Tip up th e board and short across R I D8 .
This is a 20 krl co mpositio n resist or which
is in th e plate vo ltag e line to the aud io
amplifier. Also, a t the power plug, lo cat e
pin 36 . Short it t o cha ssis ground . On most
sets p in 36 is the gro und return for the vfo
cathode. Th e circuit was closed through
extern al connect ions in a po wer supply .
You have complete d t he sur prisingly fe w
changes need ed to mak e t he LM wo rk o n
FETs and a 9V ba tter y .

The VF O

Wit h F ET so urce co nnecte d to pin 5 ,
drain to pin 2, can to pin I (if need ed) ,
plug the F ET int o the vfo soc ke t. Connect
a sol id wire bet ween te rmin al E I 09 and th e
gat e of th e FET. (Terminal E I09 he ld t he
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grid cap wire fo r the vfo tu be.) Co nnect a
9 V ba ttery to the pow er plug pins. P LUS
to 26 and MINU S to t erminal 41 . If yo u
have a mill iammet er in the battery lead , it
should read abou t 1.5 rnA whe n yo u t urn
on the FI L and PLAT E sw itc hes. Pro vided
yo u were fo rtunate in the cho ice o f FET .
you sho uld hear a clear CW signal in your
receiver. Set your receiver to 2 MHz or 4
MHz. You may need to co nnec t a wire
fro m the rf co up ling post o n th e fr o nt o f
the LM to yo ur ' receiver a nte nna . Ro tate
th e LM dial between 0300 and 0600 on th e
reado u t. Your vfo will be on th e low end
of 125-250 kHz or 2- 4 MHz depend ing
on the posit io n of t he lo w or high ban d
swit ch. The XT AL and MOD switc hes
should be off. The FET selec ted for the vfo
may requ ire a 47 kn resistor betw een ga te
and cha ssis gro und . I fo und t his to be tru e
for the RCA 3N l 28, 3N l 4 2,a nd one of the
two 40559 A F ETs. On t he o the r hand, o ne
RCA 40559A and one of several 2N3 085
silicon N-channel F ET from Po ly-Paks
worked beautifull y without ad ding 47 kn
t o the gat e .

Apparently junct ion a nd insulate d -gat e
fie ld-effec t transisto rs have sligh tly d iffer
ent cha ra cte rist ics which show up in this
peculiar vfo circ u it. My o wn choice is th e
3N I28 wit h the additional re sist or on the

61



TRANSISTOR
SOC KET

~
V

'"C-610
T YPE 76 AUDIO STAGE

SUGGESTED
IlASE

HOOK-UPS

~
" :"~

TV PEt7 6 I
V FO CO~~ECT!ONS

LOO K ING I ~TO r uee e ASES

'"J Ni28'"2NJ08~

'"T P YE 6A7 MlXER
X7 AL OSC

Fig . 2. Suggested semiconductor hookups for
tube sockets.

Caution

Other oscillator hook-ups may oc cur to
you , and they will wor k - but the tuning
range and linearity of th e vfo will suffer !
Linear tuning is most important, so stic k
wit h that shown .

The AFO and AF Amplifier

The audio oscillator and amplifier
wasn't as fussy as the vfo . I used a Radio
Shack 276-664 FET - it is said to replace a
C-610 or 2N3088. [ found that the Poly
Paks "hobby" FET nCU588 will work
equally well. In making up the socket , gate
goes to tube pin 3, source to cathode pin 4,
and drain to plate pin 2. That is all there is
to this one. Plug in the FET. When you
next turn on th e 9V pow er , the milliam
meter will barely in crease a few hundr ed
micro amps as you switch on the modula-

gate. You may find it necessary to "tune"
th e source, drain , and gate resistances in
order to have yo ur vfo working well with a
particular FET . I used potentiometers
acro ss th e various elements to arriv e at th e
recom mended value s. My vfo works reli
ably fro m IOV down to 6V and the
maximum drain current is 1.5 rnA.

.a.."..
i ,. /:4)

RPe-3M Module
(ON LV $22.501

• Low distortion
circu it .

• F u lly wired & test
ed. NOT A KIT

• Works w ith ph one
patc h.

• Interna l units &
modules work mobile.

• FULL WA RRA NTY - ONE Y EA R
• INTRODUCTORY LOW PRICES

(Illinois residents add 5% Sales Tax)

, ....'46 MHI h,. 28·30 MHI 011'
or '.6-'41 MHI wfth a seCOlld 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)
that it s the best. The reason is simple-we use
three R CA dual gate MOSFETs, 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'!l'hen send us a postal money order
for $42 .95 and we 'll rush the 407 out to y ou.
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 Stat e resid ents add local sales ta x.

AT 1.tA.$T-
>'I SPEECH COMPR[{!()RTHAT

REALLY WORKS!

~
~)

RPC -3 ,3U Interna l Unit RP C- 3C Cabinet Model
1$24.951 ($34.951

Dept . H, " 6-23 Jamaica Ave., Hollis, N.Y. 11423

THE BEST

2 METER
CONVERTER

VANGUARD LABS

Write fo r specific a tions and information sheets
(Free). Demonstration Tape (cass ette ) available
($ 2.00 deposit) .

Il> ELECTRONICS
Box 1201 B Champaign, III. 61820
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tio n co ntrol. At this mome nt a rather
pleasant 500 li z to ne will ap pear on the
vfo frequ ency no ma tt er which har mo nic
you hav e tuned in on receiver . Yo ur
modulator is fin ishe d . The au dio amplifier
is too, for that matter . You just won't hear
anything in t he headphon es un till you
co m plete th e cry sta l os cillator and the
mixer circ uits .

Cry sta l Oscillator

The reference oscillat or is not mu ch
t rouble . You have already changed th e gat e
resistor from 100 kQ to 1 MQ . Actually
t his change may not be ne cessary because
so me crysta ls are mo re ac tive and will
osci lla te well wit h the original resistor .
Mine went into oscillation better with the
higher value. The FET yo u selec t fo r this
circ uit can be o ne o f several. Mine is a
Motorola MPF-I 07. I found the Radio
Shack 276-112 and the Poly-Paks 2N3085
a lso work, but d raw more current. Which
ever you choose, t he gat e co nnec ts to base
grid pin 5, sour ce to cathod e pin 6 through
a 2.2 Hl resistor. Drain ho o ks to plate pin
4 .

No w, when 9V is turned on, MOD o ff ,
XT AL on, you sho uld hear t he crysta l
oscillator signal every IOOO kHz o n yo ur
receiver . The milliammeter shou ld increase
abou t 1.5 rnA o r less whe n XTAL is turned
o n. If you don't hear the crystal freq uenc y ,
bri ng the receiver antenna wire clo se to the
crystal FE T. We still ha ven 't mad e the
co nnection which adds the crys ta l
oscilla tor signal to the rf co upling post o n
the front of the LM. Assuming yo u have all
circ uits in wo r king orde r u p to t his po in t,
we move to the mixer .

Mixer

There is no single FET substit ute for a
pentagrid co nver te r tube . The d ua l-ga te
MOSF ET co mes closest; how ever , use o f
one would have d efeat ed my go al o f
s i m p l es t co nversio n. T herefo re , four
N-channel FET s ar e neede d to do the work
o f t hree tubes , but wh at a saving in po wer
supply ! The mixer co ncern s it self only
wit h beat frequencies o ccurring between
th e refer ence osciUator , vfo , or an external
signal - all aud io work . Thus, a hobby
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Mobile Antenna System

Celebrat ing Our 25th Year!
Mosley Electronic s, Inc . takes
pr ide in i nt roduc ing an Anniver
sary - Speci al . .. The new "Rode
Master". featuring a GUARANTEE
of an adj ustable VSWR of 1.5/1
or better at any given frequency
on each band.

Designed for the economy - Mind
ed Ham, the new "Rode- Master"
offers a choice of 6. 10. 15, 20,
40, 75 &l or 80 meters . The upper
telescopi ng Whip sect ion doubles
as a 6-meter antenna comple te ly
adju stable for th e ent i re band.
You select from five new preci
sion wound 400 Watt Coil s for
10, 15, 20, 40 and 75/80 meter
operation.
Oth er Special Feature s :
Bumper or trunk mounting option
. .. Guying dev ice fo r f requency
stabi li ty at high way speeds . . .
Break- over (hinge) to lower an
tenna . . . Rotate antenna 360

0
in

the break-over posi t io n. A con
venience for easy co i I insertion,
whip adj ustments etc... . OX
Matching Network: Small , simple
to insta II and operate. The reaI
reason why Mosl ey can Guarantee
an adj ustable VSWR of 1.5/1 or
better.
Free GSO Index with the purchase
of a complete "Rode- Mast er" a n
tenna system . Get aII the facts,
See your Mosl ey dealer or write
Dept. 206.

JII.,.le'l~~
4(,'0 ... L ... U H f fH .. .. lol l ,,0 . [If.< U ... l T UN M U 1 1\)4 4
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FE T was selec ted. I used the Poly-Paks
N-channe l F ET . A Radio Shac k C-6 10
replacement will also work. Connect source
to chass is ground thro ugh pin 6 of the tube
soc ket ; the dr ain connect s to plat e pin 2,
gat e to mixer grid cap wire th rough the lug
in t ub e socket wall.

Finally , co nnect a capacitor (200 - 300
pF) fro m the top of th e 2.2 kn crys ta l
oscillator source res istor t o th e gat e of t he
mixer FET (grid cap wire) . You are in
bu siness.

With 600n phones plugged into the LM,
you should hear all the necessary beat
frequen cies occurring between the vfo and
the crystal oscillator as you tune the vfo
through it s rang e. XTA L mu st be on and
the MOD swit ch off. Otherwise, the aud io
amplifie r be com es the modulat or and yo u
hear no thing in the LM pho nes.

What Next?

With the beat notes loud an d clear you
are read y to calibrate. T his is quite th e
mo st fun part of the wor k because th e
linear tuning rate of the LM is almost
unbelievable. The slow rat e is due to the
series co mbinat ion of the A section of
CI09 , Cl Ol, t un ing Ll OI or Ll02. The
amount of t he matter is th at one revolu
tion of the 1DO-division circu lar di al pro 
duces about 3 k Hz change on 125- 250
kHz range , and abo ut 50 kHz per revolu
tion on the 2- 4 MHz range . The ac tua l
calibration of my unit was 2 .89 kHz and
45 .17 kHz per revol ution.

Th e linear ity can be checked by how
little you need to vary th e "corrector" for
each zero -beat che ckpo in t. Eac h LM or
BC-221 will be slightly differe nt. Now ,
when you conside r that th e vern ier allows
you to split one division int o tenths, the n
it is clea r that yo u can set a frequenc y to
better than 0 .5 k Hz over the range of th e
frequency meter. May I repeat :

1 dial revo lut ion of
IOOdiv = 45. l 7 kHz
1 division e 0 .45 17 kH z
111 0 d iv = 45 Hz

Therefore, all you need is a chec kpoi nt at
whi ch to zero th e vfo and sta rt co unting
revol ut ions, division s and tenths of d ivi
sions to acc urately set an y frequency wit h-
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in t he t wo rang es of the vfo. (' found it
useful to co nstruct graphs on K&E 358
I I L graph pa per. The grid is lOX 10 (p er
0.5 in.). The paper has 20 un it s vert ical and
30 horizontaL This allows graphing 100
division and leaves room for 10 vernier
divisions on the righ t hand end of the
paper. Use the crystal checkpoints list ed in
Table I t o locate your dial sett ings. On ce
graphed , a frequency can be selec ted di 
rectl y fro m th e char t , o r , dep ending on the
accura cy desired , interpo lated bet ween
che ckpoints .

Table I . Crystal Checkpo ints

A ppro x imat e
Dial

KH, V FO XTA L Settings
L ow Band

125 8 1 0320
150 20 3 119 2
166 .66 7 6 1 1750
200 5 1 293 5
222.222 9 2 3700
250 4 1 464 7

H igh Band
200 0 1 2 0396
2250 4 9 0945
2500 2 5 1493
2750 4 11 1050
3000 1 3 2606
3250 4 13 3150
3500 2 7 37 1 1
3750 4 15 4 26 2
400 0 1 4 48 12

It is obvious fro m this discussion tha t
the lo w band of th e LM is fabulous. You
can squeeze do wn to about 3 Hz by use of
the vern ier scale. By the way, hid den
behind t wo cover plat es just beneath the
corrector kn ob , are "high " and " low"
padder capacit ors. T hese were used when
vfo tubes were replaced to bring calibratio n
book values int o usefulne ss. The padders
should be set nea r the middle of th eir
rang e.

Make it Handy!

Fast en a handle to the case , strap on a
9V battery , go forth and have fu n with
yo ur rejuvenated frequency me ter. I use
min e for its int ended purposes as well as a
band-edge marker an d keyin g monitor.

W5S0T-
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the Handbo ok te lls ...
• ho w to defeat d esens itiza t ion _
• how to calculate attenuat io n a cco ' d ing t o fr equ e nc y

spacing, a n tenna secaret tc n
• ho w t o bu lid soph ,s tlcat ed c ont,ol sy stems, u sin g

IC s, ti m e rs, r e la ys , steppers , 0 ' To uc h t o ne
.how t o b uil d au tomati c logg ing an d identif icat io n

devices
.how to bu ild au t o matic p h o ne patches

FOR THE OlDTIMER

FOR THE NEWCOMER
the Hand book te lls ...

• how to p repa,e fo r a 'epeate,
eho w to get a rep ea t e, site
e ho w to bui ld a , epe ate r
eho w to k ee p a repeate, on the ai'
e ho w t o dete,m in e a p,ospec tl ve , epea ter 's ' a nge
.ho w to get yo u, ,ep eater lic e nse

Whe the r you' re a newco mer o r an o ld ti mer,
you' ll f ind " T he Rad io A mateur's FM Hand
boo k" t o be t he mos t va luab le repea ter aid yo u
can get.

FM BUllETIN (,r-V,::,O=.:l..:.cl)_ _ ,
Co ntains those rare copies
of the Bulletin that no
bod y see ms abl e to find
any more. F rom the first
issue of FM Bulletin to Fe b
1968! Printed in chrono
logical seq ue nce as edited
by M ike Van Den Branden
(WA 8UTB). 8 % x 11 in.
FMBI ... . ... •.... ..$3 '- -"-'

THE BEST OF FM (VOl. II )
(Now in productio n. N o t y e t off the press.)

Co ntains articl es from the
modernized FM Journal.
I nctudes t hose "great,"
never-before-reprinted art i
cles, complete w it h photos.
A n impressive and valuable
col lect ion of F M data.
Edited by Ken Session s
(K6MVH). 6 x 9 in . Covers
period fr om Mar 1968 to
June 1969.
FMJ2 ... .... • • •. $4.95

fROM 73s fM liBRARY

rorde~rom~3-;AGAZlNE, INC.~
I Peterborough NH 03458
IIName-~~~~~~~~~-

IAddress_~~~~~~~~_

[Zip Call~__

I D FMBl D IFM
I 0 FMJ2 0 Repeater HandbookL _

AN INTROOUCTION TO AMATEUR FM
by Ken W. Sessio ns, Jr. 96
pages of informat io n, in
cluding current standards
of deviation, tone fre
quencies, and o per ating
c hannels. Includes an up
dated FM repeater dir ec 
tory , a cata log secti on of
ALL F M MA N UFA C
T URE RS and dealers. Plus :

A com plete bibliogr aphy list ing all articles
published since 1968 in FM Ant ho logies (Vo ls. I
and Ill, 73, HR, QST, and CO .
I FM $1.50

The Han d boo k co nt ains 208 pages of useful,
hard-to-come-by information , and it ' s w ritten
in an int er esti ng, personal view by Ken W.
Sessions, Jr. (K6 MVH I fo rmer ed itor o f FM
J ournal, now ma nag ing ed ito r of 73.

Order from :

73, Inc.
Peterborough NH 03458



HAM RADIO, the BIBLE, and PERU

. The following message was on the
printer wh en I walked into the shack:

OA8G DE WA 4 Z RS
NR 662 WAXHAW, N .C .1230Z 22 SEPT, 1967
TO NORMA FAUST, YARINACOCHA. PERU
FROM VI CTOR FAUST, WINDOM, MINN .
FATH ER PASSED A WA Y VERY S U D D EN L Y
L A ST NIGHT. CAN YOU COME HOM E?

LO V E,
ViC

Bible translator Norma Faust was in
Naranjal, an isolated Amazonian Cocama
Indian village about 25 0 miles no rt h of
Pucallpa, and th ere was no connecting
road. Norma and her partner, Lucy Eakin,
were there t eaching Indians to read their
own language whi ch had onl y recently
been reduc ed to writing. Would Norma b e
abl e to return home in time for her Dad's
funeral? Thanks to amateur radio , there
was a good chance she would .

Soon after the RTTY message was
received, mi ssionary pilot , Floyd Lyon
(OA8AT) was flying one of our airplanes
across the vast jungles to bring Norma in to
our jungle base, Yar ina cocha, where plane
connections could be made to Lima and
then on to Minnesota.

Norma, Lucy, and over 2000 colleagues
make up a team of workers specializing in
the ta sk of analy zing unwritten languages,
reducin g them to writing and then trans
lating the Bible for the speaker and reader
of these languages. This team, kn own as
the Wycliffe Bible Translators Inc. , is pres
ently working in isolated areas of 21
different count ries. Radio com munications
are relied on heavily for the health and
safety of the workers. Linguistic investi-
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gation and Bibl e translation in over 450
distinct languages and dialects is being
carried on and with the help of many
electronic devices, goals are being set to
complete during this century the remaining
2000 languages still in unwritten form.

Of course, not all of us on the t eam are
in actual linguistic and translation work. I
am a radio operator and spend mu ch of my
time operating a net of some 20 battery
powered SSB transceivers, which our lin
guists use in the isolated Indian villages . I
find the operation" of this net, which meets
on the assigned fr equen cy of 5340 kHz, to
be very challenging and re warding. For our

linguists it is a vit al link with civili zation.
Many times .the linguists out in the tribe

request phone patches with our base
doctor to seek advi ce on the treatment of
snakebite or a bad cut. There have been
times t oo , wh en radio has saved the life of
a member of the translator's family , such
as when a child got into a bottle of aspirins
or wh en another inha led a near le thal dose
of kerosene.

Radio not only provides needed com
munications to remote jungle villages , but
it also is the lifeline for our pil ot s as they
fly thousand s of hours over the jungle,
much of which is still uncharted.

Jungle Aviation and Radio Service,
known as JAARS, is the technical service
arm of the Bible Tra nslat ors. Communica
tion service is provided to many of the
remote and uncivilized Indian villages with
an international network of over 150
battery-operated transceivers. Among the _
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Orner (OA8G) checks the RTTY prin tout fo r
news from the mainland. Ham gear keeps the
Bible translato rs in effec tive con tact with the
o u tside world.

Yar inacocha is one of those jungle ou tposts
where ov ergrowth is too thi ck for a landing field.
This PBY will settle for a stretch of placi d w ater,
though. Pilot is OA8AQ.

traffic is pcrmissable. The 15 meter ne t is
useful in keep ing co ntact with our d iffer
ent fields, and also serves as a practical
means of trai ning new members which will
be usef ul to them on the field .

Since 0 b raining my first license
(K4ASM ) over 14 years ago , I have fo und
man y hours of pleasur e and rec reatio n in
amateur radio . In addition to being a
hobby, amateur radio also provides a real
service, especially when one is iso lated such
as we are here at Yarinacocha.

I would like to express my appreciatio n
to WB4l F K at th e DUKE Medical Center in
Durham, N. C,; who maint ains a faithful
sta ndby on 20 met er SSB and 15 meter
RTTY to pat ch doctor s throu ghout Sout h
America to medical experts providi ng
unavailab le counsel on medical prob lems in
the jungles. This is a real service to all our
healt h need s.

Amat eur radio has also proved to be a
big asset to us technically. Vic Poor
(K 3NIO) he lped round up some surplus
equipment an d encouraged the use of
ama te ur RTTY between WA4Z RS and
OA 8G. We have ha d very goo d success with
an autostart RTTY link which is crys ta l
con trolled on 2 1.100 MHz. This circuit has
pro ved to be a real timesaver in handling
much of the routine traffic fo r the 200
translators here in Peru . We have found 15
meters very reliable in providing communi
cations to the easte rn states during most of
the dayligh t hours of the year. We hope
th at mor e of t he South American field s
will soon be able to jo in us on RTTY. I try

...
•

.... .

"· ,.• •••

C'·'....

mor e than 75 highly tr ained perso nnel of
J AAR S serving as radio te chnologists, radio
operators, aircraft pilo ts, and mechanics,
the re are at least 32 rad io amateurs signing
such rela tively rare pre fixes as ( P8, HC? ,
OA8, HK3, and VK9.

Bill Sasnett (W~TEM/4) is th e dir ect or
of the rad io depar tme nt at our J AAR S
Headquarters near Waxhaw, N. C. Here Bill
directs a three-month co ncentrated training
and orienta tion course for all new rad io
members to bett er prepare th em for their
wor k in the remote areas of the world . In
addit ion to the th ree ma n ths spen t in
train ing at th e J AARS cen ter, each trainee
takes three months of ju ngle surv ival train 
ing in Mexico.

At th e J AAR S center one also finds
amate ur radio playing an importan t par t in
the op eration s. Th e WBT club station,
WA4 ZRS, is used by the licensed hams
work ing or train ing in Waxh aw. WA4Z RS
is, likewise, net co nt ro l on a daily tra ffic
net op era ting on 21.360 MHz betwee n
1400Z and 1500Z to handle traffic with
the different countries where third-party

&~I -~ l

( ,
111,-"
•
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Larsen Mobile
GainAntenna
144-148 MHz

The result of over 25 years of two-way
radio experience. Gives you . . .

• 3 db + gain over 1/ 4 wave whip
. 6 db + gain fo r complete system

communic ations
• V.S.W .R. less than 1.3 to 1
• Low, low silhouette for better

appearance

T he fastest gro wing antenna in the cern
mercial 2-way f ield is now available to Ama
teurs. It's the antenna that lets you HEAR
THE DIF FERENCE. Easi ly and quickly ad
justed to any frequency. Hi-impact epoxy
base co nstruc t io n for rugged long life. Silver
plated whip radiates better. Handles full 100
wa tts continuous. Models to fit any sta ndard
mount. Available as antenn a only or com
plete wit h all ha rd ware and coax .

Get t he fu ll facts o n th is am az ing antenna
t hat br ings signal s up ou t of t he noi se . ..
provide s be tter f ring e area ta lk power. Write
today for fact shee t an d prices .

Sold with a full money back guarantee.
You hear better or it costs nothing!

also available . ..
5 d b Gai n Antenna for
4 40-450 MHz

Phased Co llinea r w it h same rugg ed const ruc 
t ion as Lars en 2 me te r an tennas and 5 db
ga in ove r reference 1/4 wave w h ip. Mod els
t o f it all m ounts. Comes wit h instructions.
Write today fo r full fact sheet and pri ce.

....;:".::~~-,
"," -cvv
,{/ \\''" I ,,'\\\ ),1
\~~, 01

'':.L a r s en Antennas
11611 N .E. 50th Ave . - Van couver , WA. 98665
Phone 206/695-5383
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to take a standby for breaker s whenever I
finish wit h the traffic at various tim es
dur ing th e day . I have very little tim e to
spend on RTTY out sid e of schedu les but
am in terested in giving as man y as possible
an RTTY contact from the jungles.

In the past, th e task of analyzing an
unw ritt en language, red ucing it to writing,
and tra nsla ting the New Testament has
taken 20 years or more. The use and

Paul (OA8V) tunes up one 'o f the Pioneer. 425
tr;m.<:is to r i7.p.d trenece ivers on 5340 kHz .

prov ision of radio and aviation has reduced
this tim e con side ra bly. Now Joe Grimes
(XE I 11) is ex perimenting with the use of
Telet ype, computers, and automatic type
setting equipment which could easily
red uce the whole pro cess to less than te n
yea rs.

As our lingu isti c and Bible tran slation
work utilizes more of th e ad vances in
elect ronics, more technical missionaries
will be needed to ena ble us to reach our
goal of reducing the more than 2000
lan guages to wri ting. Besides rad io tec hni
cians (minimu m requireme nt: first class
phon e an d gene ral class ha m t icket) , pilo ts,
pri nters, ty pists, schoo lteachers, mechan
ics, and other specialized skills are being
sough t. As more countrie s ma ke agree
ments for reciprocal licensing and third
party tra ffic, ama te ur radio will be come
more and more useful , no t only for th -e
safety and service bu t for the enc ourage
me nt and technical he lp our hobby affords.
A big tha nks to ham radi o , whe re fu n and
service have been co mbined for the wo rld
wide benefi t of many.

___ OA8V·
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Wilfred Colli er WA1HV G
8 Packard R d .
Peabo dy MA 0 1960

M a ny of the repeaters no w being
bui lt are using 4 50 MHz for contro l

or auxiliary inputs. Unfortu na tely. mo st
of th e gear available fo r use on 450 is
eith er ant iquat ed or expens ive.

Both Motorola and GE use tubes in
the po wer amplifier sta ges of these trans
mitt ers - tu bes that cost many doll ars
each , and need rep lacement abo ut once a
year - or even more freque ntly, depen 
ding on use and power out pu t. As this
art icle will show, how ever , solid-stat e rf
amplifica tion just isn 't all that hard to
co me by - simply "do it yo urse lf. "

T he 4 50 band is looking more and
more att ract ive for ordinary re pea te r op-

450 MHZ
REMOTE SITE

TRANSMITTER

erat ic n now adays. anyway - particularly
in view of the heavy crowdi ng in the 2
meter spectrum. Pro bably if more people
were aware of the goo d coverage achiev
ab le on UHF, there wou ld be a stampede
for the 4 50 band by t hose closed rep eater
groups so active on VHF.

Path Loss

On e fac tor that adds up quickly in the
UHF spectru m is path loss. On 4 50 MHz,
th e ability to use a re peater 40 mil es
away just may be governed by how many
tr ees your signal. must pass through to

."

7
MH,

,.
MH,

ee
t.'Hl

TO VSWR
P ROT. CIR.

••
MH, '"MH,

lEJ,

~~o • 6•• 'T'_O' ::T'~ f
'''1936 m m

I ~"U'

F ig. 1. Block d iagram of 45 0 M Hz transmitter.

MAY 1971

Fig. 2. Variabl e c-ysret-con rrct'ed oscillator cir
cuit.
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10 mW 10 0 0

"2"-'~-t"f{MHl,-,/l -

I N 330

22 pF

1I

8 2A
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LI~ T WO O_ I~ ~H CHOKES IN PARALLEL
L 2 - TH REE " •
L3 - 3 t 22 AWG BARE 3 / 16 10 . 1/ 4 LG- I/ 4 in . L EADS
L4 -3 ~1/21 ZZ AWG BARE 3 / 1610 . 15 /16 LG-I/ 4 in. LEADS
L5 -Z- llZt Z2 AWG BA RE 3/1610.1 / 4 LG-I/4 in . L EADS
1..6 , 7, 8 I!Io 9 _ Z t Z2 AWG BA RE 1/4 10 • 5 / 16 LG ON FOR M ;

TA P 1- l lZ t FROM GROUND -SLUG REM OVED,
I in . L G BRASS SCREW USED FOR TUNING

I , F

'-8

Fig. 4. Multiplier stages of transmitter. A 10 mW input signal is quadru pled to 448 MHz , at a
po wer level of 150 mW.

Fig. 3. Basic doubler blo ck.
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rea ch th e re peater site . The path loss on
4 50 is not greatl y higher than th at of the
2 mete r band over average terrain for a
given dista nce. To maintain a 99% reli
ability factor, the syste m mu st be set up
for a 30+ dB fade margin .

Examp le: If the 4 50 receiver has a
- l I S dBm (0.4 MV) sensitivity for 20 dB
of quieti ng and the tran smitter is 40 mile s
away running lOW output (negle cting
feedline losses and ante nna gains , wh ich

= +40 dBm
= - l IS dBm

155 dB
160 dB
155 dB
- 5 dB

must be add ed in) , t he fade

rec. sens.
diff eren ce
path loss
difference
fad e margin

Rx sens/20 dB
feed line loss
antenna gain
tota l sens

Fade margin = 51
= 20 dB margin .

Th is mea ns that 99% of the time your
signal will be full quieting at the 450
receiver. I have purposely ignore d antenn a
height gain, as this will vary co nside rab ly
and is covered co mprehensively elsew here.

ultimately
margin is;

lOW

In other words yo u may just be able to
use th e syste m, bu t only occasionally will
your signal be full quiet ing ; most of the
time yo u will be noisy into the 450
rece iver.

Now let 's look at an accura te case.
5Wout = +37 dB
feedline loss = 3 dB
ant. gain = 17 dB
tot al = +5 1 dBm = 125W

rad iated po wer
=-1l5 dBm
= 3 dB
= 17 dB
= - 129 dBm

+ (-129) = 180 - 160

"RI ce

."

."

'n

• _ ..... 61: 011:' &1.

COlE: 'UT(" &I.$,-

T RI ~ FIl- .R

WOU" I) 0 "
1"1).(;£''''.
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VHF CONVERTERS

P.O, B o x 11 2
Succasunna , N . J _07876
TEL : 201 -584-6521

es Ji~~:"1-a'""",,,,~...
t~tttJ . ;,. .. ~,
' - - ~ ,~~

to 175 MHz, $21 .95 ppd.
to 300 MHz. $25.95 ppd.

DUAL GATE MOSFET

PRE-AMPS

DBpt. H
196-23 Jamaica A'B., Hollis, NY 11423

JANEL
LABORATORIE S

VANGUARD LABS

• A va ilab le fr o m 5 MH z. to 300 MHz . 811nd wi dth is approxi
m a tely 3% of f req ua nc y ,

• Vo lt age ga in 3 0 to 40 DB depending On f r ltQuencv.
• Two D ua l Gate MOS FE T a mpl if ier Stllgfl s w ith ea c h h a yi ng

II t uned input a nd lune d o u tpu t. Eac h Ollu l Gll te MOSF ET
is actuallY an integraled c ascode c ircui t t hus gi ving y ou 2
casc oee ctrc utes equtvatanr to 4 tri o d e s.

• Ex c ept io nally low no ise (2 .5 D B a t 17 5 MHz ,) , gr ea t ly
reduced crO SS m Od u lati o n lind 10 t im es t he d y nam ic range
(s ign a l h andl ing capabi l it y ) o f the b e st b i·pola r tran sist o rs .
A lso , ,,p e ri o r to p rell mps us ing junction FETs a nd S ing le
G a tll MOS F ETs.

• Pane l m o u nted ma nual gain co n t ro l.
• T y p lI BNC input and Ou tput r ec eptacles f o r m ini m um lo ss

at U H F . Sta nd ard Im p.cla nce is 50 -7 5 ohm s .
• Carefu lly tu noo at our labo ra t o ry w ith _ _ p ge ne'lltor and

oscilloscope fo r t he best b llndpass c h a rac tedstic ,
• Full wll .... U H F d iodes protect input tranSist o r .
• O p e rll t es on 6 to 16 vo ln DC, 5 to 1 5 Ma .

N_ Y 0 11< City a T1Cl SUte re , idllnt, add IOClll Aln t ax.

W e m anu tac r u re a c o m p le t e l ine of c o n ve r t e r s fo r
50 t h ro u g h 43 2 MHz . M Od e ls t o s u it a ll n e eds - OX ,
F M , A T V , M A RS, etc . A costce-d w i ll b ri n g o u r
n ew FRE E C A T AL O G w it h p ic t ures , sch ema tics ,
soec. t .c euc os a n d p rice s.

ANTENNA HARDWARE MOUNTING KITS
Rugged, cOHoslon resistant alumi num
cast ings, 10 ' ham and CB art e nna con 
struction

8M-I . /,loon! s llP to I;"" RM-75 loa ding
coils on HUIU e< ~8TV vert ical fo r 250
kHz bandwi dth.

BM-2. (Ulustfate<:l) Foundation 10<21.
144 '<Hz ll . o undp la t'1eS. using s ta nda rd
. Iuminum hlbl" \!. Also as "sp id"'·· lo r
:JCLads.

1._ _ ..... 11.1-3. FotIndalion lor building broad

bal'ld O~scone ant ennas in 50 to 1 .000-mHz range ll5i ng .lllnda'd ~ ·rod : com- /
plel" ...,Ih SO- 259 coa x eo nne<:lor.

s.nd pos lcard for co mpIe•• bl oc h" •• I nd p rie . li. 1.
......llable by mail order onl, from •• .

Receiver Repair Special ists
Equipment Broker-Dealer

We Sell (SASE) • We Buy (Write)
20 1-366- 0388 (F irst ) 20 1-743-5705 (Second)

PARADD ENGINEERING SERVICE
Lawren ce Rd . (Randol ph) Dover, N .J. 07801

Paul A. Reveal - W2ADD
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<J ~

IW

J;
RFC2

I ZO ./\. 68.1\.
2..", 2 '11

r--..,.-----------..,.-------4r--~-__{) +37V
~.I\. + ( 7~ mA l

IW I'O)lF

)E-J,) ~ ) ~

NOTE ' EMITTER LEAD OF Q3 IS SOLDER LUG
SOLDEREO TO TRANSISTOR CASE

TO VSWR
P ROTE CT CIRCUIT

ALL FEED-TH RU CAPACITORS - IOaO pF
RFCI , RFc z - rZ t 2 8 AWG ON 100K , II4 W RESISTOR
RFC4_ 9t 2 8 AWG ON tOOK , 1/ 4 W RESISTO R
RFC3- 12t 26 AWG ON lOOK, 1/ 2 W RESISTOA
L I - 3' 18 AWG 3 / 16 10 , 3 /8 LG, 1/ 8 ill . LEADS
LZ-2-1I 2 t 1e AWG 3/ 16 10 , 3/8 lG,l/8 in. LEADS
L 3 - 2 t 18 AWG 3 116 10, 3/8 LG, 1/8 in. LE ADS

OU T
t---Jl'--<r---{(»)448 MHz

~.5 WATTS

RFC4

0 3
POWER AM~L

* USE HEAT SINK

C

OW
E

2N3315
(TOP)

L 2

0' "2N337 5RFCI
e ,F0 2 0

448 15

MH, "-,, , "-+-~-1
150'-'7 r
mW 2.2
IN K

Fig. 5. Rf po wer amplifier stsqes. With a 150 m W input, a signal of at least SW is pro d uced.

Transmitter

As shown in the block diagram of Fig.
I , the design of this transmitt er is

stra ightfo rward ; an d it is ea sy to build
and t une. Deviations from values up wards
of 10% wil1 not affec t t he operation ;
ho wever , I do recommen d that no
changes be ma de in t he typ e of tran sistors
or diod es.

T he oscillator (F ig. 2) uses a 2~3 866

and a 2N3904 in an emitt er-feedback
configurat ion. The ind u ctor in series wit h
the crystal is used to match the ou tpu t
signa l to t he system receiv er . The cry sta l
sho uld be ord ered to operate in the
"se ries resona nce" mo de . The osc illa tor
puts out 10m\V. If the 390[2 resisto r is
change d to 270[2 t his unit will drive a
Gonser or any o ther small co mmunicato r.

T he mult ipli ers (Fig. 3) are push-push
doublers, and need be tuned only for
maximum output . Spurious respon ses
measur ed be tt er tha n 37 dB down from
the signal in all cases when the multip liers
were tu ne d fo r maxi mum out put. Each
stage is designed for a ga in of unit y so
that the 10 mW po wer level is maintained
thro ugho ut.

The power-am plifier quadrupler stage
(Fig. 4) con sists of t wo 2N38 66s as
ampli fiers, a varacto r mul ti plier , and a
bandpass filter. The output of th is stage is

TO 02 EM
IN P.A.

4 .1 A.

' K

(3 ) S i
DIODE

2Nt1 1l

Fig. 6. Vswr protect circuit.

at th e 100 mW level, and can be moni
tored on an FM receiver.

Th e fina l amplifier (Fig. 5 ) uses a
2 N3 8 6 6 and a pair of 2N 3375s to
achi eve 5W output. A vswr protect cir cu it
(Fig. 6) is included to add to the life /of
the out put sta ge . The unit will no t be
damaged if t he ant enna is accident ally
open or shor t-circ uited .

73 MAGAZIN E



Layout

All lead s in both the quadrupler and
the power amplifier must be short . I
canno t stress this point enough. A 'is in .
piece of 20-gage wire makes a rea sonable
choke at this frequency!

All of the transistors in these st ages
must have good heatsinks. I first built the
unit on an aluminum box, and bolted a
heatsink to the outside. Second thoughts
wer e generated when I found out how
hot t hings got after 30 minutes of opera
tion. I suggest that the power amplifier be
a separat e unit built directly on a heat
sink and not in a box.

Tuneup

Apply po wer to the oscillat or only and
check the frequenc y with a good stable
rece iver. The note produced with the bfo
on should be pure and stable.

Apply po wer to each succeed ing stage,
tuning each for maximum power output.
Output freq uency should be checked after
each stage is tuned . Each stag e should be
checked fo r stability after it has be en
tun ed by removing the cry stal from t he
oscillator. All output should disappear in
all stages. If by chance it does not , iso late
th e pro ble m stage and de crease the value
of the collecto r resistance until it be
comes stable .

The po wer amplifier should be tuned
with only 20V app lied at firs t. Tuning in
these stages is affect ed by both supply
volt age and drive level; 2-3W outp ut
should be seen wit h a 20 V supply and
100 mW drive .

Dire cti onal coup lers ar e covered rea
sonably well in the VHF manual. The
only really critical part of the coupler is

'~~" ~+-~\~
PAD DC OUT

IVTtM ]

Fig. 7. Reversing th e coupler sho u ld make an
order of m agni tude change in the voltage.

MAY 1971

that it have sufficient dir ectivit y , or the
transmitter will shut off . The coupler can
be checked by using a 4 50 sourc e such as
a signa l generator and a good load. Re
versing the coupler sho uld make an order
of magnit ude cha nge in the voltage as
shown in the diagram of Fig. 7.

'"

" )
0 " \

III
Q I' ~"1711

Q~'~ ""O'"
OI . I3V ZENER

1,. 4 74 3 OR
EQUIV,

Ol ' 38 - 3gV ZENER
'N47, 4 OR
EW IV.

ZO p F

AC 'N

.... " uSE HEAT S,NK

Fig. 8 . So lid state power supply for 450 MHz
transm it ter.

Loads

If you don't have a goo d load for 4 50 ,
the n use 100 ft of RG-58 jU and term in
at e it with a 2W 5H l carbon resistor.
Th is loa d will ha ndle up to 60W input at
450 MHz ! (T here is a hidden clue about
th e line loss he re .)

If built as described , this transmitt er
will maintain 5W outp ut (continuous op
erat ion) for a long, long time . It should
outlast any tube-type transmitter by a
wide margi n.

In the interest of completeness, 1 have
included a power supply sch ematic (Fig.
8). Th is supp ly has proved qu it e adequate
fo r the 450 tr ans mitter , bu t it does
require effective heats inking .

I would like to thank Donald Sicard ,
Curt Seaton, Geo rge Meyer , and Norvill
Staplefeld for the ir able-bod ied assistan ce
and incentive.
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Allan S. Joffe W3KBM
531 E. Durham St.
Philadelph ia PA 19119

I f you ar e fami liar wit h filter nomencla
ture you have co me across t he co ns tan t

k an d the m de rived , etc., but my favorite
type filt er , t he "S" d erived type really
belongs to the ham. This is because " S"
sta nds for surplus. The general tr uth is that
many potential goo dies are bo ttled up
with in black or gray cans gathering dust a t
yo ur fri endly loc al surplus ho use. The
problem is how to o perate o n your poten
ti al treasure after you d ecid e it ha s merit as
th e base fo r an " S" d erived filter. In an
attempt to light one little candle in the
wilderness I will describ e the eve nts lead ing
from discovery to suc cessjo l u tiliz ati on of
the "S" derived whatzit.

A recent field tri p to Fe rtik Electr onics
at 9th and Tioga here in Philadelphia
turned up a typica l low priced, gray boxed
goo die . The markings indica ted t hat it was

Fig. 1 . O ri g i nai c i rc u i t of surp lus c an.

a tuned circuit 288.0 Hz type manufac
tured by Rayt heon. The diagram on the
box showed a cen tertappe d in ductor wit h a
sh unt capacitor.

The first ste p in the operation was to rip
off the top of t he box. This disclo sed a

74

rather nice induct or of large dimension s
shu nted by a 0 .04 7 p F tr an smitting type
mica conde nser. The dc res ist ance of th e
coil was abo ut 120f2.

Figure I rep rese nts the original contents
of th e can . Figur e 2 re presen ts th e least
co mplica ted filte r co nfigura tion th a t we
can develop from our prize . Notice that the
shunt co nde nser has been removed and put

F ig . 2 . S im p l e filter developed f r o m c o n 
t en ts o f su rp lus unit .

into the satin lin ed junk bo x for future
service. The block in Fig. 2 designated wit h
an " X" is so me ty pe of fr eq uency se nsitive
reacta nce still t o be determined. Essen tially
th e filt er will be a freq ue ncy sensiti ve tee
paid. The " X " whi ch came o ut of my junk
bo x was a 300 mH induct or . Using t he test
setu p shown in Fig. 3, it was determined
that a 0 .1 pF co ndenser across th is sh un t
" X" would reson ate the filter peak around
900 Hz. The driving imp eda nce of the
audio genera tor shown in Fig . 3 is soon as

F ig. 3 . Aud io generator schematic .
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Peak
-10dB Frequency -10 dB Load

875 Hz 900 Hz 950 Hz Xta l
phones

900 Hz 950Hz 1200 Hz
magnetic
pho nes

Fig . 4 . F ilter action for d ifferent h eadphon e
lead s.

is the ou tput impedance of my Lafayette
HA-350 receiver. I mention this, as the
results of th e filt er will be different with
differen t driving impedances, so this is a
point to keep in mind as you use your
hamagination in developing your own filter
versions.

Figure 4 shows the filter action for two
different sets of head phone lead s. Natur
ally since it s mission in life is to drive
hea dpho nes in my own shack, I chec ked its
performance with it s intended load. The
chart gives the 10 dB do wn points. The
filter loo ks broader with the magn etic
ear phones as a load but fo r all practical
purp oses, when evaluated by ear , the dif
ference is masked by the difference in
performance betwee n the tw o types of
hea dsets.

You will notice that the filter atten ua
tion curve is not sy mm etrica l about the
peak or cente r frequency . With such a
simple filt er, it is not practical to achieve
symmetry and the effort to do so would be
questionable. If yo u checked the curve past
the 10 dB po ints , yo u would find that the
attenua tion on the low side of the center
freq uency is considerably sharper than on
the high side, which gives sort of an inbuilt
single signal effect which adds to the
effe ctiveness of the unit.

If is a simple matter to move the center
frequency of the filter several hundred
cycles by. changing the value of the conden
ser in the shunt resonant circuit leg.

If you don't want to pr owl the surplus
lanes you can still try ro lling your own
using the secondary of a plate-to-push
pull-grid tran sformer in place of the su rplus
goodie. Many ham shacks have a spare 88
mH toroid floating around and this could
be a starting point for the shunt inductor.

. ..W3KBM-
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WarOnPoverty!
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 yqu bounteous blessings.

1. You will save tremendou sly on the
highly overpriced individual-copy cost of
$1.

2. You will not have to worry about
your dealer running out of cop ies just
before you get th ere.

3. Many other blessings too 'numero us
to mention.

Tax Deductible
A subsc rip tion to 73 is such an ex tra or

din ary act of generosi ty that it should be
deductible. Unfortuna te ly , it isn 't. It is
generous to yourself, bringing you unfet
tered joy and enthusiasm for an entire
year, spread out jus t enough to wh et th e
etc. It is generous to the poor under
privileged employees of 73 who are ekin g
out their lives, anxiously awaiting each and
every sub scription with grasping fingers . It
is genero us to the Stat e of New Ham pshire ,
for the only ta xes in this fine state are on
profits and, there is always the dista n t
possibility th at your subsc rip tio n might be
the on e which would edge 73 out of the
red and into th e tax -pay ing bracket. T his,
unfortunately, is a slim pos sibility.

Name _

Call _

Address _

City _

State Zip __

o New subscription
0$6 One year 0 Renewal
0$15 Three years 0$11 Two years

Foreign: add $1 peryear.
73 Magazine _ Peterborough NH 03458
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Charles A . Moore
A v..27 Pomente 2520 lilt
Puebla, Pue., M ex ,co ~l~

HEALTH

I f there is one thing we readers of 73
have even more in com mo n than our

interest in rad io I wo uld guess it wo uld be
o ur healt h in general . th ough we usually d o
lit tle abo ut it , and in particula r the d esire
no t to die aft er great pain fro m cancer.
T here is so mething we are qualified to do
about it due to o ur t ech nical kno wledge. In
fact the re is a variet y o f thi ngs we can do
about it without resorting to medi cines;
but a discussion of nutrition , color ther
apy, reflexology . or Eeman s Coo pera tive
Healing or Rad iesthesia would be entirely
ou t of place in a radio magazine.

On the o t her hand. the Lakhovsky
Multi wave Oscillat or is right down our
alley and I feel we might be of genuine
service to our fellow man if enough of us
ma de use of this device an d it prov ed of
o utsta nd ing valu e. T he resulting publicity
might then fo rce it to the att en tio n of
t ho se needing it mo st . The Establishment
might then be induced to use it.

Fro m many even ts of the past we ma y
assu me or infer that those mo st q ualified
to pract ice a given art or scienc e ar e also
those mo st relu ctant to honestl y examine,
or test without prejudice, an ything new in
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Fig. 1. Tubin g ma y have balls or disk s o n their
ends or str ips may overlap for slight f ix ed
con denser effect . Connect the high voltage either
to A an d B or to A an d C. Practically there is no
difference.

their respective field s. Torture, rid icule or
persecu t ion is oft en the reward rea ped by
th e inn ovator. '

Du e t o th e st ubb orn att itu de of the
or t hodo x the Lakhovsky Multiwave Oscil
lator met with acceptance by o nly a small
minority and only while he lived to pro
mote it. Before he d ied , d uring WW2 ,
Lak hovsky develo ped a theory that th e
individ ual cells in our bodies conta ined a
nucleus that osc illate d at som e frequency
mu ch as a wir e circuit wo uld.

He fur t her reasoned that these oscill
atio ns beco me weak in ill healt h and could
be assist ed back t o healt h by artificial
stimula tion. His first efforts employed the
wearing of oscillat ory circuits exc ite d by
random radiations. These devices wer e
worn as bracele ts, belts, anklet s , or nec k
lace s. T hese pro ved su ccessful but were
slow ac ting. The nex t step was a powered
un it.

An y indu cta nce shunted by capaci
tance. stray or lu mp ed , will oscillate when
externall y e xcite d or shocked into osc illa
tion. The belt s and bracelet s mu st have
therefor e be en a form of such a basi c
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oscillator circuit. Possibly th ey were o f
several conductors of varying lengths with
or witho ut mo re than stray capacity acro ss
their op en ends.

The Scien ce of Lif e , by Georges
Lakhovsky , gives the theory in detail , but
contai ns no da ta on const ruc tio n . The
boo klet , Waves that Heal , by Mark
Clement , covers the same gro und in less
detail. Both have th e same pictures of the
appara t us an d befor e/aft er pict ures of skin
cancer patients. Both have te stimo nials of
several do ctors in Italy , France , and
England . Larger libraries may have these. I
bou ght my copies from Mark ham House
Press, Ltd .; 31 King's Road , London SW 3,
England years ago .

The powered uni t is essent ially a spark
transmitt er , such as I used aboard mer
chan t ships years ago , tightly coupled to a
number of single-t ur n indu ctan ces of pro
gressively smaller diamet er from perhaps
20 down to 3-4 in . diameter. The idea is
to have as many harmo nic frequencies as
possible in the powered oscillator and
conseq uently in the auxiliary single-turn
oscillating circuits . The conductors or
single-turn coils pict ured in th e boo ks are
of cop per t ubing with lit tl e balls on their
end s.

One picture sho ws on e turn as the
powered oscillator and eleven as auxiliary
oscillato rs . The latter are suspended within
the former by silk threads. I mo unted min e
rigidly by soldering the conduc tors to
scre ws thread ed in ceramic stan do ff insu
lators which wer e mou nted o n Textoli te . I
let th e ends overlap and used co pper stri p.
There canno t be anything crit ical about
either th e nu mber of co ils or the ir dimen
sions. On shotgun reasoning, th e mo re th e
better .

Althou gh not essent ial, another set of
aux iliary coils were used by Lakhovsky at a
distance of 4-5 ft from the first to slightly
increase the overall efficien cy . As th e
obje ct is to have many different fre
qu encies, th e refle ctor coils need not be of
the same size as the first nor do th ey need
a condenser and sparkgap .

The treatment consisted o f having the
affected part of th e pati en t foc used be
tween th e ap pro ximate cente r of t he two
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coils for about 15 minutes while th e power
is tu rned on . Treatmen ts were given o nce
or t wice a week. There is no fee ling of heat
or o ther sensat ion an d th is is def init ely not
a diat hermy apparatus.

As the obje ct is to revitalize cells, t he
oscillator is no t a specific for any par tic ular
disease, but I ex pect it would be most
effective near th e surface of the body. Th is
is jus t my opinion. Prob ab ly its most
spectac ular use has been to aid in the rapid
elimi nation in skin cancer in lit tle more
than a month and general improvement in
skin tissue . I used it to cure a skin cancer as
well as to stop a severe toothache and
ot her pains.

One must always bear in mind that an y
treat ment , regardless of its effec tiveness, is
illegal when used by the layman. Th e
" practice of med icine" witho ut a license
may even be stret ched to includ e pray er in
some sta tes, so beware. The American
Medi cal Associat ion is no t famous for
searching for and testing ine xp ensive
remedies for cancer or any other ailments.
If you think doctors dare be inte rested ,
just ask a few !

The wiring diagram just about explains
it self . Th e sparkgap may be almo st any
well insulated substa ntial pieces of metal
approx imately an eighth of an inch apart.
Thin wire would soo n burn off. The neon
sign tran sform er I use is ra te d at 10 kV and
30 rnA. The capacitor may be a single unit
or combination of series-parallel to total
fro m 0 .001 to 0 .0 1 /IF at two or more
times the voltage rat ing of th e transformer
used . One can be made of aluminum fo il
and plate glass or perhaps you have one left
over fro m yo ur old Tesla co il. Surplus mica
capacito rs may be bought for a ten th of
their or iginal price. Remem ber that con
densers of equal capacit ies mu st be used if
in series, to obtain equal voltage distri
bution acro ss them without breakdown.
Never increase the length of the sparkgap
to see how far the spark will ju mp as it
may ruin the condenser or the high-volt age
tran sform er. Both Meshna and Tab had
suitable condensers.

1 have ab solutely no th ing to sell in
connection wit h this proj ect. I like my
freedom fro m jail and disease too. D
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E ven in this age of semicond uc to r
sop h is ticatio n, LSI and vara ctor

tun ing, the true dyed-in-th e-wool VHF'er
som eti mes enjoys a litt le wee kend fun
wor king solely fro m the ju nkbox . Tru e, th e
results are not always ear th-sh attering tech
no logical b reakth rou ghs, but they often
produce the most-used pieces of equipment
in the area.

Such is the history of this embarras
sing ly simple one-tube 2 meter transceiver.
It 's withstoo d the battering of the COm
mu nity 's Novices fo r severa l years, two
field o uti ngs an d t wo severe drops to the
ceme nt (as evide nced by pron ounced den ts
and an overa ll appearance not unlike my
old '53 Chevro let) . Yet aside from twice
replacing the 3 A5 tube , it has never
required mu ch maintenance.

A look at Fig. I reveals the product of
at least one man 's junkbox (m ine) . Sim
plicity is th e by word. A carbon mi cro 
phon e was emp loyed simply beca use it was
han dy, not necessitating a trip to the local
parts suppl ier. The earphones are the
vintage 1- 2 kD magnetic type, used for
th e same reason. A multitude of pos si
bilites exist , though, for the reader not
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desiring to make a straight carbon co py 
hence the title of this article. An addi
tional au dio ' stage co uld easily produ ce
room-filling volume. Conven tio nal crys tal
oscillat ors co uld be worked in to produ ce
ro ck sta bility. The tub e co uld be replaced
entirely by a VHF transisto r. But then it
wo uldn't be a junkbox project.

In the circ uit shown , the right-hand
triode sec tion of the 3A5 functions as a
144 MHz oscillator on transmit an d as a
two-meter superregenerative detector in
the "receive" pos itio n. The left tr iode
sect ion operat es as a headphone audi o
am plifier during " receive " and as a mi cro
phone amplifier /mod ulator when during
"tran smit." Swit ch SI acts as the manual
T /R .

De power, as evidenced in th e diagram ,
is suc h that fu ll ba ttery o pera tio n co uld be
su p p l ied fo r por tab ility if desired .
Alt hou gh rf po wer in pu t co uld be appreci
ab ly higher if mo re voltage is app lied (up
to 80 -90 V de), resulta nt radi ation when in
the rece ive position might prove o bjectio n
abl e. A great deal, of course , depends upon
the antenna co nfigur ation being employed
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an d the degree o f 144 MHz po pu lation in
yo ur area .
Performance

Construction is left pretty much to the
builder. As with any VHF pro ject , short
to-the-po int leads are the vogue. Main
tun ing is conducted by adj us ting the
sett ing of Cl. In cidentally , han d cap ac i
tance is a fac tor here - and o ne t hat must
be recko ned with. For th is reaso n it is
advisable to comple tely hou se the rig in a
small minibo x or the like and in sur e that

of physica l switching. So be judicious in
where you posit ion your components .

In operation, this is no tropospheric
DX hound . Like any sup erregenerative
design, the receiver is extremely sensitive
to wea k signals bu t is affected markedly by
stronge r signals on the band . As a res u lt,
opera tion in a high ly congeste d me tro
poli tan area can be disappoint ing. Not
because you're no t bein g heard , bu t
becau se your receiver will te nd to blanket
out.

HI - Z

,

CARBON:-==1==Jln
MIKE 5 10

+ 50V

'"

RFC2

'"'] ,~

241 12M
XMIT

RFCI

'"

Fig. 1. Circuit diagram of what may be the world 's most inexpensive 1 44 MHz transceiver.

C I is ph ysi cally secure. Likewise , Ll /L 2
are critical and shoul d be moun ted t o
sustain vibr a tion and o the r environme n ta l
consid erations witho ut causi ng a change in
opera tion al fr eq uency to take place. Bot h
the var iab le ca pacitor and induc tors, of
cou rse, sho uld be well away fr om an y
slight heat that might ·be genera te d b y the
3A5 .

Even if a car bo n micro phone is em
ployed , it is suggest ed that this not be
cons tructe d in co nve ntional hand-held
transceiver fo rm. The reason for this is th at
a wall-mou nt ed mik e button forces the
user to induce sever e vibration both
through ha nd -act io n and speech - whi ch
can affect t ransmit ting freq uency. Again ,
the T/ R switch can play a ro le. Yo u may
be listening in one freq ue ncy, thro ugh the
swit ch, and find yourself transmitting 250
kHz up th e band - all caused by the affec t
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If fed in to a h ighly directional antenna
array, how ever, res u lts can be extre me ly
rew ardi ng. We've had sever al co ntacts over
distan ces to 95 miles . with this rig, and
literally doz ens of QSO s within a 40 -mile
rad ius. For local work - rabbit hunts, ou t
ings, ju st pla in fu n, et c - it can't be beat.

Parts List
C1 ...... 25 pF var .
C2 - 4 7 p F
C3 - .0 0 4 7 f.tF
L 1 _ 1 turn link of # 16 e. ,

)i-in . ote.
L2 _ 4 -3/4-t u rns o f # 16 e.,

¥.> -in. dfa., Y:. - in . lOng
R 1 ~ 510
A2 ~ 24 K
~3 - 12 meg
AFC 1,2 - 1.8j1H IR C-C L A
T 1 ~ T r iad A-21 X
V1 - 3 A 5

... W9HBF-
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Fig. 1. 455 kHz bea t frequency oscillator.

Tighten all loose con nectio ns and bolts in
the car and in the tra nsceiver. Bon d to 
gether with flex ib le copper strap or copper
braid adjacen t part s of the body and fra me,
such as the engine bloc k to the frame , th e
steering co lumn and me tal ro ds and contro l
shaft s going through the firewall to the
fire walL Ground the exhaust pipe to the
auto frame near both en ds of th e pipe.
Different capacit or companies manufacture
coa xial capa cit ors of 0.1 to 0.2 5 /IF to
bypass th e input leads of the igni tion coil,
alternator (or genera to r) , and vo ltage reg
ulator, and 0.5 /IF capac ito rs fo r po wer
leads to panel -gages, idiot light s, et c ., all of
whic h ma y radiate noise.

Many of the solid-state devices de
scribed in various elect ron ics magaz ines are
built 011 prin ted-circuit boards. Can I build
them without using the printed circuit
board? If so', ho w? Sure . And you can
make th em look like print ed cir cuit pro 
ject s (fro m the top at least) if you wish.
Cut a piece of plain per fora te d board , such

A friend of mine who operates on 2
meter /<"'"H keeps telling me how much
bett er FM is than A M and SSB. He points
out that police, f ire dep art ment, and other
commercial mobile VHF services all use
FM. Is FM all that good? It depends on
what you are loo king for. The big advan
tage of frequen cy modulation (F M) is th at
when the received FM signal ex ceeds a
certain criti cal level, rec eption on an FM
receiver is virtually noise-free. But wh en
the aim is to get the greatest po ssible
communications range through no ise an d
interference, AM has a 4 .2 dB (2 .5 : I )
po wer gain over F M, and SSB is better than
either of th em. In addition, FM occupies
more channel space than either AM or SSB,
which is wh y the FC C limits commercial
F M users to frequencies above 30 MHz. On
VHF , where th ere is room for it, however ,
the no ise-free fea tur es of F M make it ideal
fo r local network operat ions.

As long as I am standing still, I get good
reception from my mobile ins tallation.
But, as soo n as 1 start moving, grinding and
popping noises from the loudspeaker cover
up the weaker signals. How can 1 reduce
the liaise ? By law newer cars have mo re
built -in precaut ions against radio-frequ ency
int erference than the older ones d id , but to
reduce the no ise sufficiently fo r qu iet,
high-f requency mobil e operatio n often re 
qu ires more noise suppressio n than th e
manufacturer normally furnishes. One or
mor e of the follow ing suggestions may
solve y ou r problems. A set of resisto r-type
spark plugs usually reduces ignition noise
appreciab ly . Make sure that t he alternator
rings, brushes , and contac ts are clean .
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as Vectorboard 64AA 18 , XXX P phenolic,
to size with a fin e-toothed saw. Mount
sma ll components like resistors, capacit ors,
diodes, and transistors (or tr ansistor soc k
ets) by poking th eir leads through the ho les
in th e bo ard , and bolt the larger co m
pone nts with screws an d bolts. Bolt a sma ll
solde r lug to each cor ne r of t he board and
join them toget her with a square of ti nned
copper wire around the perimeter of the
board for ground connectio ns . Use 20 - o r
22-gage , tinned co pper wire to ma ke the
connections between the .protruding lead s
under the board . If the wire is straightened
before it is use d , it will lay flat against the
board without difficul ty. After soldering,
the ext ra length can be cut off of the
pro truding leads. Where connec t ions mu st
cros s, insulating tubing may be slid over
the leads, or the wire can be th readed
through a hole to the top of t he board and
then returne d to the bott om of the board
through ano the r hole on the other side of
the wire to be crossed.

How powerful a hi-fi am plifi er or re
ceiver do 1 really need fo r my fiv e-roo m
apartment? Fi ft een watts of average sine
wave audio power per chan ne l are usually
mor e than suff icient to nu severa l intercon
nected ro oms in a hom e with so und . If the
po wer of the amplifier is rat ed in t he IHF
"music power" watts however , bo ost this
figure to 25 watt s per cha nnel . Actually ,
ho w loud a watt of au dio power so un ds in
a given installation depends a great deal on
the efficiency of the speakers used and the
" hardness" of the room, as well as its size .
A room co ntaining heavy, wall-to-wall car 
peting and lot s of drapes and upholster ed
furnitur e will absor b almo st three tim es as
much aud io signal as a sparsely fu rnished
roo m with a hard floor and walls. Small
"book-case" type hi-fi speakers oft en sac-

Fig. 2. Wide-range, single-wire antenna coupler
for transmitter or receiver.
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rifice effi ciency to ob tain low-disto rtion
reprodu ction over the fu ll aud io-frequency
range in spi te of their sma ll size . But even
unde r the poorest co nditions, 15 watts per
channel of sine -wave audio po wer should
produce mor e t han eno ugh so und in a
home to sat isfy almost anyone , except
possibly a deaf "rock mu sic" fan.

Is the re anything I can do to my
transistor, all-wave radio to receive code on
it ? The 4 55 kHz, one-transis to r beat
frequency oscillator (bfo) ske tc hed in Fig.
I sho uld do the t rick . All part s, includ ing
th e battery , will fit comfor t ab ly in a 2-3 /4
X 2-1 /8 X 1-5/8 in . alu min um minibox.
Mount the slug-tuned coil and the swit ch
on one end of th e box and slip in the rest
of the co mpon ents wherever t hey fit. A
coup le of insulat ed tie st rips will support
them , an d a solde r lug or tw o screwed to
the box serve as gro und terminals. Almost
any reasonably high-freque ncy NPN silicon
trans istor besi des tho se listed on the dia
gram sho uld oscillate in the circ uit. Use a
length of flexible , insulated wire abo ut a
foo t long for out put coupling. Tune in a
station on the re ceiver, and with the
output lead from th e bfo draped over th e
receiver, adj ust the slug in the coil t o
pro duce a whi stl e on the rec eived signal. If
the rece iver is ex ceptionally stable, you
may be able to receive SSB signals on it
with the aid of the bfo ; the bfo is quite
stable.

Can you design me a wide-range antenna
coupler fo r an end-fed ant enna ? Th e coup
ler sketched in Fig. 2 will mat ch alm ost
any single-wir e antenna to a receiver or
low-power transmitt er on almost any fre
qu ency, depending upon the ind ucta nce of
the coi l and th e posit ion of t he coi l tap. As
a receiver an te nna coupler , a djust th e
capacit or an d coil tap fo r t he stro ngest
received signal. As a t ransmitter coupler ,
adj ust them for minimu m swr on an swr
bridge between th e coupler and the tr ans
mitteL

Mail your ques tions to : Qu estions, c/o
Herbert S. Brier W9EGQ , Bo x 678 , Gary ,
IN. 46401.

.W9EGQ/ KHD 69 61-
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FOR X Y L s and Y Ls ON L Y :

UNDfRSIANDING
YOUR
AMAUUR
RADIO
OPfRAIOR

Joan Fury ,
XYL of Art WA 6JL J

i~lS IS A SI[AClr.

A s?.ACfr IS POR

TIN~/4"G .

Many articles have been writt en on
how to build amate ur radio equip

merit , hew to put an ante nna up, how to
t his and ho w to that . But few, if any, have
been wri tten on understand ing the amateur
radio opera tors themselves. So I thought I
would und ert ake this task.

There are many advantages of having a
hobby of amateur rad io. They are : (I)
educat ional, fro m the standpo int of gaining
techni cal kno wledge regarding rad io ; (2)
social, from the sta ndpoint of family pic
nics, dinners, or a nigh t out with the boys;
and (3 ) civic min ded - just take t he case of
hurricane Camille and others .

However , wit h all of the good qu alities,
there are some idiosyncrasies involved with
the world of hamdom which I am sure
most wives of ham s will recognize as I set
the m out. Before I start , I realize ther e are
many female ham op erat or s, and to these, I
give a hearty " Bravo !" But t his articl e is
spe cifically written for the rest of us
females who are really no t so inclined as to
take up ha m radio as a hobby.
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Having been married to an amateu r
radio operator for about eight years, I feel
qua lified as something of an "expert " on
the subject. I rem emb er how excited my
OM was whe n he installed his first radio in
th e car and how he wanted me to sp eak
into the microphone to the unseen body at
the o ther end. He was the only one who
seem ed to hear a voice . All I heard was
some typ e of mum bling and static at th e
other end. Later, it was explained to me, in
much detail, as to how the radio nee ded to
be " ti nkered wit h" and then it was going
to be really something. This should have
been my first clue - the idea of " tinker
ing . .. " If your husband is a true ham, as
mine seems to be , th en you know exactly
what I mean . Th ey are forever tinkering
wit h something, working ever so hard to
get something right , only to trade it for
something that doesn 't work quite as well
- and so the cycle contin ues. An interest
ing thing to note : If this bree d of ham do es
buy a new piece of gear , nine times out of
nine he ha s to modify it.
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My OM's shack first began in our
card tab le, along with the ent ire lo wer
portion of a sliding cabinet in th e living
room . It has now grown to one bedroom
filled with test gear, radios, etc. , and on e
entire wall of the garage. But- I really don 't
mind because my OM has "seen the light"
in the reasoning of keeping things neat. We
have plastic shoe boxes and plastic cabinets
filled with things and stuff.

I spoke before of tes t gear. and I wo uld
like to expound on that subjec t a bit. One
day I ventured into the shack and found
my OM working on a piece of gear with
schematics all around. Upon asking wh at
he was doing, I got the reply th at he was
building a piece of test gear (let's call th e
piece of gear "A") so he could tes t another
piece of gear th at he was wor king on (let's
call it " B" ). It seems that in the middle of
buil ding " B" , he ran into a snag and had no
way of testing it so he had to sto p building
"'B" and start buil ding " AU so he could test
"B U. At whi ch time, I patted him on the
head and lef t the room befo re the un
known "C" came into the picture.

A true ham has the instincts of a pack
rat. No doubt you know that a pack rat
collects shin ing objects with which to
feather his nest . A ham also collects shining
objects to feather his shack with , such as
transistors, resistors - and the list is end
less. A Playboy calendar might also be
found in the shack from time to time. And
of course, there are the boxes and shelves
of transformers which weigh a to n, or seem
to .

There is one saving feat ure : auc tions!
An auction is an occasion when an ite m is
fina lly sold . much to the pleasure of th e
wife, but somehow or other th e ham feels
he . has to come home with some goo dy ,
thus continuing the cycle . I remember my
first auction ; it was held before we were
married, an d we went to it as a Friday
night date. When 1 heard my husband-to-be
was taking me to an au ction, I thought
how nice and was looking forwa rd to it. (I
thought it was going to be a real auction 
you know, the kind with antiques, furn i
ture, et c.) Anyway, when we arr ived at th e
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MORE RANGE .••
with NO NOISE

CAMP ALBERT BUTLER RADIO SESSION
12 th YEAR ...!... 600 GRADUATES

Co urses T aught : General T heo ry and Code
Advanced T heo ry and Code
Amateu r Extr a Theory and Code

Golf pr ivileges at New River Country Club; also fishing

TRUL YA VACA nON WITH A PURPOSE!!!
People attended f ro m the following states an d ar eas:
North Carclina So uth Caronna, Misso u.n l T ennes
see, Utah. Florida hOklahoma..L West Virgmia. A la 
bama, Ne w Hamps ire ,lowa. uistnct of Co lu mb ia .

~:~mY~~k. ~{:~~t'us~~ts~Maary?a~t V1r~ini~~ft~~~
~~s , ~~::~nk~:t~8~', K~~filt~'r~~~l$tl~~i'::~i:~:
Arkansas, Texas, Wisconsin, Louisiana. Ore gon,
Connec t icu t , Minnesota. Pennsyl van ia ,

OUT O F STATE:
Puerto Rico ; Saskatchewan, Canada : Ontario, Can
ad a ' Quebec, Cana da; Granada. Spain ' London,
E~and: Geneva, Switzerland ; Netberland , An
tilles ; St . Croix, Vl1'etn Islandsr----- --------l

I Col, Peters , K4 0 NJ, Genera l Secretary
IG ilvin Roth Y.M.C ,A " E lkin, North Carolina I
I Plecue send m e the B o o /det and Applicatio n BiCink I
I for the Camp Albert Butler R Cid io Seuion . I
I Name Call 1

I Add ress I
I I
LC'!!'y/State/Zip =..J
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au cti on, I do not think I have to t ell you
what I saw - an ything bu t antiq ues as I
kn ow them.

I have been tempted to get into ham
radio several times, but just as I am getting
enthusiasti c, "we" get another piece of
gear, and someh ow my enthusiasm wanes,
and I go back to sewing and co oking.

~ By no means do I me an to belittle the
8 amateur rad io world . As I said at the
~ outset , it is a wor thwhile hobby . But to t he

YLs and the XYLs of a mateur radio
op erators, I just wan ted to say that I am
with you and please treat your amateur
rad io operator kindly and realize that his
lit tle idiosyncrasies are not his alo ne.

Even if you don 't asp ire to beco me a
dyed-in-the-silk ham-type XY L, you can
become a «quasi" ham by assimilation.
You do this by learni ng his language . Here
are a few of t he trickier terms :

Hams hack: Not to be confused with the
tool shack. Th e hamsha ck is usually res
plend ent with radio gear , most o f which is
in various stages of modificat ion or rep air .

Gear: Not t o be confused wit h a gear in
a car or watch . Gear in th is case mean s
anything ha ving to do with rad io equip
ment , fro m the tiniest part to the biggest
to wer.

Ham : Not to be confused wit h the
meat. This is of the two-legged variety an d
sho uld be given enco urageme nt if he looks
puzzled.

A uction : When thi s wo rd is me ntioned
by a ham, it means an au ct ion where
absolutely worthless radio gear is sold .

OM : Name given to a mal e type person
who is involved wit h amateur radio.

XYL - YL : Nam e given to a fe ma le type
pe rson who is either marri ed or not mar
ried to an OM.

Modify : Usua lly means, acco rdin g to
Web st er's : "To change somewhat t he fo rm
or qualit ies of. " However , in ham language ,
it mean s to ch ange beyond all recognition.

Tinkering: The begin ning stage s o f
modificat ion.

Static: Secret cod e that o nly a tru e ham
can co mm un icate with .

Goody : So mething usually without
worth , bought at an auc tion .

Model
424

Kit Form

3.5db
Unity
1.5:1

100 Watts
52 ohm s

55 in.

Sale
Priced

LO PASS FILTER

NOW ONL Y $10.88

MODEL LA 150

6 and 2 Meter WHIP

BARKER & WILLIAMSON . IN C.
Cana l Street, Bristo l, Pennsylvani a 19007

Order Today from

L.A. Ele etronix Sales
" Hom e of L. A. Amate ur Radi o"

23044 Crenshaw Blvd. , Tcrrcnce , Col if . 90505

was
$21.00

TT L log ic, Power li n e f requency counter f or 3 m inute
or less t iming a nd co n t ro l. E as ily re pr ogram m a b le
d iode R O M u ses o n ly 2 7 diodes (depending on call ) to
send DE " a n V c all " , Lo w impedance audio w it h
vol ume and tone c orurc t. A ll ci rcuitry inclu d ing PS on
small (; 10 g lass PC board , Write fo r f ul l d eta ils . HAL
DEVI CE S, BOX 36 5. URBANA,ILLINOIS 61 801

.. .. INDUSTRIAL & GOVERNMENT
FB ir iC
PARTS .... ELECTRONIC SURPLUS
EQUIPMENT ... -+: .. MONTHLY CATAL OGS

AMATEUR RADIO il: it ALL DIFFI!AENT
TUBES & SEMICONDUCTORS -te ir GET YOURS

S TAR-TRONICS .. .. .. NOW

P, O. BO X 11121 PORTLAND, OREGON IH 2 11 iC it ...

(\

I
';

Gain (2 Meters)
Gain (6 Meters)
VSWR (At resonance)

~ Maxim um Power
~ Nornmat ImpedanceI Overall Length

~
~;=-~----

r-- HR~E..;;VI:;;:CE;,;;:,S ..

HAL ID-l REPEATER
IDENTIFIER

170o.g
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by Ken Sessions K6MVH

The days of the sur plus buy aren 't
over yet. In th e March and April

issues of 73 Magazine , Newsome Elec
tron ics* advertised a military surplus If
power am plifier mad e by Motorola : a
rated qua rter kilowatt for $350 , brand
new . There were so many attractive fea
tures - not the least of whic h was the
fact th at a fu ll modulated FM signa l
could drive the unit to full out put - that
I promptly sent off to Newsome an order
for one of the power amplifiers . It came
about 10 days later.

As shown in th e ph ot ograph, t he unit
is very military looking, but exce ptionally
clean , both in general design and overa ll
appearance . Despite the trunk-like case,
th e amplifier set co nsist s of no thin g more
than a co nt ro l panel and the two basic
commodities of all su ch am plifiers: a
husky and conservativ ely rated power
supply and the power amplifier itself.

The power sup ply , whic h bears the
military designation PP-638/ U, is shown
schematically in Fig . 1. It is a full-wave ,

" Newsome Electro nics, 19675 Allen Rd ., Tren
ton MI 48183
MAY 1971

cho ke-inp ut power source that provides
1000V under fu ll load (25 0 -300 rnA).
Adding a 4 ,uF capacitor at the in put of
t he power supply filter choke will in
crease the output voltage by some 400V .
You can actually get almost any kind of
volt age you want 'out of th e power supply
if you fee l like making th e necessary
mod ification s. Thro wing out th e rect ifier
tubes and rep lacing them with silicon
diod es will contribute to increasing the
voltage - and of co urse you can use a
bridge rectifier circ uit in place of the full
wave. If yo u do go the whole route,
you'll have to ma ke ot her changes, too ~
like rep lacing the final tubes wit h
4X 250Bs, for example . I had a couple of
the 25 0Bs, but I couldn 't see going to all
that troub le for a couple of d B. I just pu t
a 4 ,uF capacit or at the filt er input and
stopped there.

You can't even do what I did wit ho ut
compensating the circuit for th e cha nge
you made. The un it is overvoltage pro
tect ed , and a key relay wo n't tr igger if
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the volt age ex ceeds IIOOV at a spe cific
point. To cha nge the set ti ng of the
overvoltage protection circuit , all yo u
need to do is t urn a pot (R 1404) on the
rear of the cabinet. Fu ll clockwise ro ta
tion of the pot defeat s the func tion of
the circuit.

86

Like nearly all pieces of milit ary gear,
t his rf amplifier has mo re circ uit s built
for idiot-proofing th an it has for per for 
man ce of its in te nded function. Several
other amateurs in this area sent for the
Newsome amplifiers , and a few had trou
ble getting high voltage . Well, so did I
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MOI080lA 2 MfU8 POWf8 AMPlIflf8
UPTO 700 WATTS OUTPUTI BRANDNfWI

TRUCKL OAD SALE. SPECIAL LOW PRICE!

Freq. range •.• ..• • .• • • • • .136 MHz to 174 MH z
Amplifier t ubes _. , pair of 4X150A's
Input excitation . . . . • •. . . . . .2 watts to 15 watts
Power ou tp ut 250 watts to 700 watts ..
Type of operat ion .... . . . .. .• cress C. push-pull
Inpu t/out put imped ance: 50 oh ms
A.C. power: 115 ar 230vac

T his is a com plet ely self-c ontained po w er amp lifier d esigned
specifically to increase t he powe r o u tpu t of lo w power t ransmi tters .
It requires no modification s to o perate on rtty , tm. mew, etc . in th e
above listed tree . range. It w ill del iver 250 to 300 wa t ts o ut w hen
d riven by a 2 or 5 watt hand le ta lkie ! T he power ou tput can be
inc reas ed up to 700 watts wi t h a ve ry simp le modi fication. (Ch a nge
t ubes to 4CX250 B's, make m ino r cha nge in po wer su pp ly, ins t ruc
tion s supp lied wi th each unit.I Ve ry co mpa ct 126% inc hes H , 20%
inc hes W, 16 %- inches Dol Fu lly metered , antenna change ove r rel ay,
b lower mo to r. No ex te rna l keying circu it s requ ired . A mp lif ier keys
automat ical ly . (J ust hook a piece of co -ax fr o m yo ur low po wer base
or han die ta lkie a nd pus h the m ike butto nl l O rigin al cost : $2,100 .00 .
O ur p rice, br and new. unused . co mp lete w it h inst ructio n manuals is
o nly $350.00 FOB Trenton , Mich .

LOOKING FOR A CE RTAIN MOTOR OLA ITEM?
Let us know what it is. We may have it!

Two w ire remo tes, 2 fre q ., inte rco m. tone osc $29 .9S..
T 5 1, 6/ 12 v, 40 -S0 MHz 5 0 watt mo biles $ 39 .95·
L44 450 MHz base sta tio ns $ 125.00
0 4 3 2 me ter 6 / 12 v mobiles (30 watt ) $ 100. 00
T U 588 transistorized pwr su ppl ies w / heat sin k : $ 40 .00
FM Station Monitors. 40-50 MHz F4M24B1C $85.00..
Dispatche r power su pp lies, 12 v NU 169 $ 19.95
450 MHz rece iver st r ips $ 14.95
U44 BST "T" power 12 v 450 MHz mo bi les $75.0 0 ..
T43 GGV 150 MHz 6 / 12 v 30 watt mo b iles $ 100 .00
a .c. powe r su pp lies P8 46 , fo r Mo tor ol a R-39 4

& 25 7 recei vers, etc $1 2.95"
VHF t o UHF repea ters $ 12S.OO
40·50 MHz rece iver stri ps $ 12 .00
U43 GGT l S0 mc. 30 wan . 12 v mo biles $ 149. 00
150 MHz " HT " han d i-ta lkies, like bran d new. w/ batt $250.00
T4 1 GGV 6 / 12 v 30 w att. 40-S0 MHz mobiles $ 39 .95..
450 MHz 20 wat t t ran smitter st rips $ 12 .5 0
T44 AAV 6/ 12 v 45 0 MHz mo bi les $24 .95*

• A ll i tems mar k ed (* ) are ha lf pri ce un til May 3 1st 1 971 .

Above mo bile equipme nt co m plete w ith acc . (less a nt , Xta l o vens>. Prices shown are fo b T rento n.
Mich igan . We sel l Motor61a equ ipment on ly. O ur te rms are cash or chec k w ith o rder (25% de posit
on c.o .d .' sl. Mich . residehts add 4% sales ta x . We have a very large stock of Motorol a equipment ,
tell us wh at yo u ar e loo k ing fo r. we may ha ve it. (Sorry , no catalogs o r lists ava ilab le). P lease give
yo ur amateu r call w ith cill inq u iries. O ur sto re ho urs are by appoin tme nt o n ly .

NEWSOME ELECTRONICS
"Open by Appointment Only"

19675 ALLEN RO .
TRENTON, MICHIGAN 481 83
Phone: Area Code 313·282-6464
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Fig. 2. Radio frequency amplifier, schematic.

until I started looking through the man
ual. If the drive level on the grid of the
final amplifiers drops below lOrnA, the
keying relays won't pull in . The relays,
once keyed, will stay energized, though,
even if the drive falls to around 5 rnA.
But if you drop power on the input, you
won't get the rf amplifier going again
until you can generate lOrnA of drive. It
seems to require about 8W of transceiver
power to get lOrnA of grid drive.

A power supply overload control also
disables the plate and screen supply to
the amplifier when the plate current
reaches an excessive value (420 rnA) .
While this does provide protection against
momentary overloads, it does amount to
a pain in the neck when you're trying to
get the thing tuned up . Your best bet is

to use the tune position of the set to get
everything in resonance, then swit ch over
to high power. When you do this , it will
take only a bit of tweaking to redip.

Figure 2 shows the schematic diagram
of the amplifier portion of the system
(AM-494/GR). The unit comes equipped
with a pair of 4CXISOA tetrodes, the
same lineup Johnson used in its Thunder
bolt kilowatt unit. These are extremely
rugged tubes and are capable of comfort
ably running a full thousand watts input
by themselves. The big secret is keeping
the bottles cool - which is no problem
with this amplifier because an efficient
air-blowing system is built right in. Con
struction of the tube sockets is such that
the cooling air circulates from the tube
bases up past the ceramic envelopes to
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IS IT EASY TO LEARN THE CODE?

CODEMASTE R t ap es ar e 2 · tr a c k monllura l; aVlIilllbl e in tWO s ty les: 7 inc h ree l (3'% IPS ) a nd cass e tte . Be su re to
specify bot h t he p rog ra m (eM · ' , et el a n d the sty le (r .. e l Q' c a sse tte). Any t a pe. $ 6 .9 5 postpa id USA 4 th cl a ss . Any
two ta pes , $ 13 .00; all t hree. $ 1 7 .0 0 PPD. Fo r ai r sh ipment in US A a d d 5 0 t per c a sse tte c - 800!' p e r re e l.
Immed ia te d eli vlI!lry . M astll!lrcharge a n d Ba n k america.d honored; g ive us ,y o u r bCco u n t nu m b er. CO D E M AS T E R
tap es a re m a de o nl y by Pi c k er ing Radio Cam p<IOY. P 0 Bo lt 2 9 A , Po rt s mo u t h . R I 0 2871. S ee your dea le- or o rder
di rect. Satisfac tion gua ra nteed

C M · 2 : F o r E x tr a ·C la ss license
nud y . Most ly s t ra ig ht t ext, som e
cod e g ro u p s. , h o ur at 2 0 WPM , Y.
h o ur e ach a t 25 a nd 3 0 W PM . For
real ORO. p la y th is tape at tw ice
speed '

ClVI·1 Y.r : A n in t ermediate t ape, es
pec ia lly fo r Ge ne ra l C lass " xam
st u d y . N o in s tr u c t io n ; just practice.
Y. h r 11 WPM ; 1 hr 14 WPM ; Yo hr
a t 17 W PM . I n c lu d e. cod e d grou p s
a nd s tr a ig h t t ext.

Fran kly , no . Neithe r was it easy to learn how to read w it hout two th ings :
Proper instruct ion, and pra cti ce. CO DEMAST ER ta pes, p roven in ove r fi ve
yea rs of sa les of tho usands of ta pes a ll over the wo r ld, give you t hat essenti a l
instruc ti o n. No oth er t eachi ng system offers you a mo re p roven method,
mo re accu ra te send ing, more co mple te gu idance . Select you r CODE -
MAST E R ta pes belo w!

e M ·1 : Fo. the beginner. A com
pl e t e cours e o f in str uc tion ;$ on the
ta p e. P ractice mne ria l at 5 . 7. 9
WPM , Prepares y o u for N o vi ce ex
am. I n cl u d e s cod e groups a nd p u nc
tua t iol'l ,III

[!
the meta l cooling-fin structure of th e
tubes.

The capacitors sho wn by br oken lines
in Fig. 2 co nsist of the inherent capaci
tance from the t ube plates to the bolt
and nut on a feedth ro ugh insulat or; these
small cap acitance values serve to partially
neutralize the grid-to-plat e capac ita nce of
the tubes. Since there is nothing criti cal
about the value of the capacitance , adjust
ment should not be requi red . If for some
reason it becomes necessary to change the
neutralizat ion capacitance , washe rs of var
iou s dia meters could be used ; but the
process would not be fun at all , and the
hit-and-miss aspect s of it should go a long
way toward dissuading prospective tinker
ers.

To get the amplifier going, connect a
clean rf signal of 8- 20W into the inp ut
(CW or FM only - this is NOT a linear
amplifier). Tum the power swit ch of the
am plifier on, bu t do not ap ply plate
voltage. Put t he TEST switch in the
GR ID position, and adjust the GR ID
TUNE control on the amplifier until the

TEST meter indicates at least J0 rnA of
drive. If yo u can 't get an indication of 10
rnA, forg et about switc hing on the high
volt age ; if yo u do get at least 10 rnA of
drive, put th e PLATE VO LTS switch on
the amp lifier in the LOW posit ion and
switch on the high volt age. From here on ,
th e tuning is exa ctl y- the same as your
own transm itter : peak th e coupling, dip
the plat e as long as yo u have a nice
smooth swing on the PLATE CURRENT
meter. If the dip looks a little sluggish,
back off on the coupling and dip at a
lower setting on the meter. That's all
there is to it. ...

With a capacito r input supply, t he final
shoul d dip at aro und 300 rnA. If you are
running 1.6 kV, this is a power input of
480W. Assuming an efficien cy of aro und
70%, which is reasonable with class C
am plifiers , your power output should be a
litt le more than 32 5W. And if you've
opted to rep lace the rectifiers with solid 
stat e diodes, you'll get a signal out th at
will guarantee yo u at least a watt out for
every dollar yo u've invested. . . .K6MVH--

Motorola HEP Semiconductor Devices

-

NE W FUNCTiONAL ICs
C6004 l -W Audio Power Amp $2.60
C6005 20W Audio Power Amp $4.35
C6006 4-W Audio Power Amp $5.60

JUN CTION FETS
HEp·S02 Nc henne! RF $1.59
HEP-aOI N-i:hannel Audio • . . . . $1.59

DU A L-GATE FETS
F2004 VHF RF Amp-M ixer .. . _$2.50
F2007 VHF RF Amp·Mixer;

mode Protected l OW-
NOISE 2.6 dB@200MHz$1 .65

MAY 1971

INSTANT CIRCU IT 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 more HEP devices, see our ADs in
the Feb. anti March issues of 73 Mag
azine .. . Or write with your sernicon
ductor requirements.

HE K·) RADIO AMATEU R KIT
Contains (21 HEP·590, (1) I1 EP-570 plus
book with 10 Ham Projects 55.95

Please include .25ti fo r shipp ing
A ll orders shi pp ed A ir M ai l

CIRCUIT
SPECIALISTS CO.
Bo x 30 47, Sco ttsda le A Z 85257
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Paul Schuett WA 6CPP
14472 Davis R oad
Lodi CA 95 240

took down the sys tem so t hat it could be
changed to ho rizontal po larization . While
the an te nna was on the ground , I decid ed
to check out the rea son for the high swr.
Securing a 10-ft piece of co nduit, I mount
ed one of t he bays on this. No thing .
No thing in, nothing out. Th e oth er bay
work ed fine. Checking further, the inside
of the balun box appeared as if there had
been arcing, although the capacitor che ck
ed out okay. An ohmme ter check showed
an open co nnectio n in the fee dline to that
bay cau sed by improperly connect ing the
BNe connector in th e wirin g harness.

Aft er solving that prob lem by fix ing th e
conne ction, I adjust ed the coils in the
baluns on each bay by tweaking them
closer or farther fo r minimum swr. I was
ab le to get the swr to 1.2 : 1 wit h the
antennas supporte d on a fen ce post , and at
th e same time, t he signal re ports came up.

Now these antennas have been up for a
year. We have had a considerable am ount
of rain and wind in the past few months
with more expect ed before summer. The
ante nnas are not quite horizontal now;
they're about five degrees askew with a few
loose elements and one or two bent direc
tors.

Th e materials used in constru cting the
Swan antennas is top drawer - seamless
alumi num tubing and o ther heavy duty
hard war e. The bolt s and clamp s could be
designed for a little more rugged duty, as
evidenced by an early bad experience with
the win d and t he weath er. I was surprised
th at th e high swr was no t det ected at the
fac tory if a routine te st of t he antenna
were made . Most users of the ante nnas will
install t hem themselves; I t hought th e
installat ion wor k left something to be
desired , as evidenced by the rotor rotating
on the shaft an d the guy wir es breaking.

~ 2 RESONATE ANY40 OR 80 METER
.~...... DIPOLE/INVERTED VEE ON160 METERS
' 1"C' • Han d les 250W PEP (l40W DC)
fC-~ • Use coax or open f eed l ine
~ $3995 Ppd • Use w it h any SWR bridge

TOP B AND SYSTEMS • Made in USA-Guaranteed
534 9 Abb eyfie ld. Dept 8 , Lon g Be;lch , Calif. 90815

Evaluation of Swan's 2 & 6 meter Antennas

W hen I decided to o perate on th e
VHF bands, my first co nsideration

was the antenna system - I made plans for
this import ant fea ture even befo re making
plans for t he rig tha t I use .

On e day ' I heard abo ut a firm in
Stockton, California , t hat made anten nas
to order - that led me to Oliver Swan 's
place of business to discuss 6 and 2 met er
an ten nas.

Having worked in th e broadcasting busi
ness for some years and having me t count
less lid s who try to convinc e you that they
know a lo t more than th ey really do , it was
a real pleasure to converse wit h Me. Swan
for an hour or so abo ut anten na theory. I
learned more in that hour than I had ever
learned befor e on the subject. I can honest
ly say that the re are few people who kno w
as much abou t ante nnas as does Oliver
Swan .

It was agreed th at the Swan Anten na
Comp any wo uld construct and install a
two-bay arra y on 50 and 144 MHz for me .
At th is tim e I was just in the pro cess of
receiving my amateur license and knew few
of the local hams. Had I checked around, I
could have saved mys elf some trouble later,
as you will see.

In a few weeks, Mr. Swan's crew arriv ed
and installed the ant enna syste m. Sinc e I
was awai tin g the arrival of the postman
with an envelope from Gettysburg, I did
not im mediate ly test th e installation , but it
was an impressive array . The bays were
mounted vert ically on a nicely weld ed
boom, whi ch was in t ur n insta lled in a
heavy du ty rotor.

At the same time my income tax refund
came, so I blew it on a Swan 250-C (n o
relation, I understand) to ge t start ed on 6
met ers. When I connecte d it and applied
pow er , th e swr measur ed ab out 3 :1.

I was advised that the swr on these
beams would be well below 1.5: 1; so I ,....----------------
contacted Mr. Swan immediately. Nobody
in his office ap peared to be too co ncerned
with the problem - he gave me some sug-
gesti ons and that was about it. .

After about six weeks of opera ting into
a high swr and gett ing reports of 5 ~3 from
Sacramento , 40 miles away , WB6JJG and I
90



VHF FM MONITOR RECEIVER
Only
$89.95
Postpaid
inthe U.S.A.
Model ~MR-1 50A
100 % America n made.

Excellent for receiving:
.2 meter repeaters .
-Weather sat ellit es at 137 MHz .
• Fire , police a nd marine.
• C. G . weather stations .

NEW IMPROVED CIRCUIT. elliQ. dual-gate MO$FET RF stages e liminat e the need for a
pre-amp.• Ext ra high q ua lity 8 po le. quartz, 10.7 MHz integrated filter avai lab le in your
choice of 15 or 30 K H z bandw id t h.• 4 push-button channels with t rimmers fo r each crysta l
give precise fr eq uency sett ing. -Dual con ver sio n w it h 10 .7 MHz an d 4 55 KHz I.F .s. - .3 to.5
p.V sensi t ivity for 20 db qu iet ing. e f ntecrated circu it 1st I.F ., 2nd mi xer and osclllttator, 2 nd
I.F. , SQuelch , AGe, di scriminat or a nd au dio stages. e Buitt-In speaker and exte rnal speaker
jack. e Heavy gauge anodized aluminu m case 6" x 7" x 1-3/8" w ith mo bil e mount and t ilt
stand. e Operetes on 12V. DC negative gro und at only 60 mao standby cu rre nt. e sac torv
tu ned to cov er any 6 MHz segment of your c ho ice from 135 to 175 MHz. - Crystal fo r 1
cha nne l included in price w ith add it io na l crys tals ava ila ble at $5.95 ea. -:
HO W T O OR DER : The VA NG UA R D FMR· l 50A is avai lable only d irect from ou r fac to ry.
Incl ud e re mittance in fu ll p lus sa les ta x if you reside in N.Y . Be sure to sta te t he 6 MHz
segment yo u wi ll wa nt to cover , the exact pu sh-button fr equencies to be included, and t he I. F.
fil t er bandwidt h.

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

Radio Amateurs
Reference lib rary
of Maps and Atlas

WORLD PREFIX MAP _ Fun co lo r , -40H x 28
w

• shOws
prefixes on each country .•• OX zones. time zones .
cities. c ross referenced t ables postpaid $115
RADIO AMATEURS GREAT C i RCLE CHART OF THE
WORLD _ from t he center of the Unit ed States ! Full
co lor. 30w x 2 5 H

, l i st ing Great Circ le bea r in gs in de
grees for s ix major U.S. cities; Bo ston , Washi ngton .
D.C., Mi ami. Seattle. San Fr ancisco & Los Angeles.
.. . . . . . . . . . . . _ , post paid $1.25
RADIO AMATEURS MAP OF N ORTH AMERICA! Ful l
co lo r. 30 " x 25 " _ i nc l ude s Central America and t he
Ca ribbean to the equat or. sho wing ca ll a reas . zone
bo undaries, p re fixes and t im e zon es. FCC f requen cy
chart, p lu s informative information on each of th e 50
United States and other Countries ... . postpaid $1.25
WORLD ATLAS _ On ly atlas com p iled for r adio arne
te ur e . pa cked with worl d ·wid@ i nformatio n - includes
11 m aps, in 4 co lors with zo ne bounda ries and ccun 
try prefixes on ea ch map. A lso in cl udes a pola r pro 
jection m ap of t he wo r ld p lus a map o f the Antarctica
_ a co m p let e se t of m aps of th e w orld . 20 _pa~es ,

size By." x 12" , .. postpaId $2.00
Complet e reference li b rary of m aps - se t of 4 as listed
above . .. . • . . . . . • .• • . . • . • • . . . .. . . . po stpa id$3.50

See your favorite dea le r or OI"der direct.

II,·RADIO AMATEURI16 k. ca 00 IN C

• , , ' ~ I Dept B 925 Sherwood Drive
• .... l ake Bluff, III.60044

21FM
t~

Standard's SR·CB26M Transceiver
• 12 Channels 14 sup plie dJ
• 70 waft power out p ut
• Hot MOSFET receive r fro"t en d
• Low drain--oll silicon semi co nductors
• Full 6 mon,h warran ty
Complete, ready-to-qo! Conne ct powe r end
antenna and you' re on the ai r! Only 5339.95

NE
ill' 25W. 851SH .. . .only $449.95
If. 3W.l6 channel 811SH 199.95

Send CSL or cIrcle number for detailed brochure

Ii
ERICKSON
COMMUNICATIONS
4657 North Ravens wood Avenue
Chi cago, III. 60640 (312) 334·3200
a ctvtstcn of Carl E Erickson Co .
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DyComll1,7/
if

FM BOOSTERS
JUST INSERT BETWEEN
TRANSCEIVER AND ANTENNA
AND APPL Y 12-14VOC.

INTRODUCING THE
DYCOMM 100 SIZE: 4 x 5 x 8"
"TEN-O"

8-lOW IN, 12-13V $185.00
100-150W OUT!!
NOTHING LIKE IT ANYWHERE
(Allow 3-4 weeksdelivery.)

101-5000
"BLOCK BOOSTER"
5-15W IN;
30-55W OUT!
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STUDY
GUIDE

Part lZIII Spread The Word

T he usual reaso n anyone wants a ham
ti cke t is so that he (or she) can legally

operate a radio transmi tt er. After all , no
license is required to run a receiver , as
do zens of shortwave listeners can te st ify 
but they 're missing much of the fun !

Since thi s is the normal reason, it 's only
natural to expect that the FCC examina
tions for all grad es of amateur licenses
would include several questions dealing
with the theor y and operati on of trans
mitters . The ex pectation is corr ect, and the
General exam is no excepti on.

So this month we 're going to take up six
of the questions fro m the FCC study list
which deal with transmitters . The specific
qu estions at han d are :

6. How does frequency to lerance af fect
band-ed ge o perat io n?

17 . What is a cry stal resonator?
25 . Describe briefl y how oscillato rs op

erate. What are the most common types of
oscillator s and how do they differ fro m
each other?

29. What is t he maximum legal de
power t hat can be deliv ered to the fina l
am plifier of an amate ur transmit ter? How
is this power determined?

32 . What is neutralization and how does
it contribute to pr op er amplifier opera
tion? What procedure should be followed
to properly neutralize an rf amplifier?

50. How can the power input to the
fina l am plifier of an SSB transmitter be
determined?

As usual , we wo n 't attempt direct spe
cific answers to these highly specific ques
tions. Instead , we'll rephrase the questions
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to cover more ground and thus examine
the whole area in some dep th. This pr o
cedure, ho pefully, will give you a bet t er
cha nee of passing the exam in case they
switch slightly and use di ffe rent quest ions
which cover similar material.

For sta rte rs , we can ask, "What ma kes
up a transmitter ?" This will get us off th e
ground , pu tting some of t he bits and pieces
of kn owledge we'v e picked up in the
preceding chapters of th is study course
into some thing resemb ling an act ua l oper 
at ing gadget. In looking at t his question,
we'll discover that a tr an smit ter in cludes,
among ot her things, an oscillator and an
amplifier. Logical foll ow -on ques tions,
then , ar e, " How do es the oscillat or oper
at e?" and, "what 's unusua l about t he
amplif ier?" By the time we've explored
these two quest ions, we'll be fairly solid on
the theory end of transmitter s, but t here 's
still so me thing to learn ab ou t ru les, so our
final ques tion will be, " Why and how is
power measured ?"

While our ent ire emphasis in this install
ment will be on t he applications of the
circ uits we are examining to transmitters ,
many of the circuits are also used in
receivers, and when we get around to
rece iver theory we'll be re ferri ng ba ck to
this secti on.

Sound like enough for this time aroun d?
Let 's get at it , then.

What Makes up a Transmitter?

In the mo st general sense of the word , a
radio transmitter is any device whic h tran s
mits radio energy. The first transmitters
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used spark gaps to generat e th is engery ,
and Marconi spanned the Atlant ic with the
output of a spark gap tra nsmitter. We've
still got some of them around, too, al
tho ugh they 're not legal for deliberate use
as transmitters (and haven 't been for nearly
50 years) - we call them automob iles, and
their rf out pu t we call «ignition no ise."

However , when we speak of a radio
tran smitt er these days we mean a co llec
tion of circ uits and appara tus which is used
to generate and tr ansmit radio energy 
ho pefully in accordance with fede ral and
int ernational rul es and regulations. Almost
all transmitters in action today have five
major functional por tions.a lthough they
may di ffer in mo st of their details.

These five major parts of any mo der n
radio transmitter are an oscillator, an am
plifie r , a power supply, contro l circu it s,
and a modulator.

The oscilla tor co nt ro ls the radio fre
quency upo n which the transmitt er oper
ates, by gen erating rf energy at some
spec ific freque ncy . The am plifier boosts
th e power level of the os cillator 's output
up to t he desired level to be fed to the
antenna. and in many cases changes th e
frequency in some specifie d manner while
doing so. Th e po wer supp ly furnishes
operating power to the rest of the compo
nents. Th e co ntrol circ uit s permit the
transmitter to be turned on and off , and
otherwise to be contro lled during opera
tion . The mod ulator permits th e trans
mitter to carry information ; it's a subject
unt o itself , and we'll loo k at it next time
around.

Figure I shows these major compo nents
of the typical transmi tt er in blo ck-diag ram
form . A small por table transmitter such as
th ose found in hand-held port ab le (Part
15) transceivers may have on ly one trans
istor in the osc illator, another in the
am plifier , use a 9V battery as t he power
sup ply , have only an on -off switc h for
contro l, and use th e re ceiver audio section
as a modulator , but all five of the major
fun ctions are there. Sim ilarly, a 50 kW
broadcast transmitt er may use three o r
fou r tubes in it s oscillat or, a doz en or more
in the amplif ier. have a power sup ply
which takes up the bes t part of a good-
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Fig. 1. Every radio transmitter contains these
five basic funct ions, as ex plained in text. Even a
CW transm itt er has a modulator.

size d roo m, make use of elabo ra te contro l
circuits, and have a modulator bigger than
most entire ham rigs. Still , o nly the five
major functions are present.

Since the five major funct ions are pre
sent in all tra nsmitters, from t he smallest
to the largest , and since no tran smitter
includ es cir cuit s not represen ted by the
five maj or functions, it foll ows that if we
clearly understand the wo rkings of these
five fun ctions we mu st have a clear kn ow
ledge of transmitt er theory.

We have already examined po wer sup
plies in general , and there 's not much to
add that's unique to the pow er supplies
used in transmitters .

In gene ral, tr an smitter s require larger
power supplies than do receivers, because a
receiver needs to produce only a few watts
of audio pow er as output (less t han t hat if

·headphones are used) while transmitters
must pro duce up to several hundred watts
of rf output power. Sin ce no transmitter is
100% efficient, product ion of a 700W
outp ut signal (abou t the best that can be
achieved within the ham power limit )
requ ires around 2 kW of de fro m th e power
supplies . T he exact ratio between rf output
po wer and de inpu t po wer depends largely
upon th e type of modulation used and is
not reall y im portant at th is stage anyway.
The key an d pack mu ch more wall op .

In fact , one of the leading ham rad io
ex perime nte rs of all tim e (Ross HUll, the
discoverer of VHF tropospheric propaga
tion) met an unti me ly death from a trans
mitter po wer supply which he was using to
power a ho mebrew TV receiver (in 1934).
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So met hing shorted out and the full power
supply output got into h is headphones.

Th e moral is that safety must be the
first wat chword in all dealings with trans
mitter power supplies. Int erlock switches
to pre vent access to th e power supply
circ uits while po wer is on are a go od idea,
and so ar e hefty bleeder resis t ors acro ss all
filt er capacit ors.

Becau se of the h igh po wer levels in 
volved, mo st tra nsmitter po wer supp lies
make use of choke-inp ut filt ering, tog ether
with full -wave rec ti ficat io n . Mercury-vapo r
rect ifiers ar e o ft en used in pre fere nce to
high-vacuum tubes, but high-volt age silicon
powe r di odes are no w repla cing the m. All
th ese step s are taken to red uce power
losses in t he power sup ply itse lf . Yet , even
wi th the most effi cient pr acti cal power
supply circuits, gett ing 2 kW of d c for the
rest of th e transmitter often requires the
expenditure of 3 to 4 kW of ac from the
power line.

Th e control circuits of a t ran smitter
usua lly tie in rat he r closely with the po wer
sup ply, since they include t he off-on
switc hes as well as o t her opera tin g co n
trols . The se circuit s differ greatly fro m
transmitter to transmitter, and are often
custom de signed for each sta tion installa
tio n.

One fea t ur e fre quen tly found in a tra ns
mitt er's co nt ro l circ u its is the provision of
time-delay relays which dela y applicat io n
of high voltage to the transmi tter unt il
aft er grid b ias voltages are applied , an d
hold back the grid bia s un t il the filamen ts
ha ve war me d up. Th is greatly reduces stress
o n th e tubes of the tra nsmitter.

On-off switching for the tran smitter is
usua lly acco mplished by co nt ro lling plate
voltage t o the amp lif ier. This perm its in
sta nt changeover from rec eiving to trans
mitting, since filame nt and bias vo ltages are
left on at all ti mes wh ile th e station is in
use . The same control usually ha ndles
antenna switching fro m rece iver to trans
mitter as well, to permit sing le-switch
operat ion of th e station .

Since the control circ uits do var y so
greatly from sta t ion to stat io n, an d are
normally ju st simp le power switc hes in
essen ce (even though they ma y be ho oked
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together in co mplicat ed way s) , the licen se
exa ms do not cover contro l circ uitry - an d
we' ll drop it t oo.

The modulator is the essential part of
the transmitter so far as co mmu nication is
concern ed , but it's a sepa ra te subject an d
will be our target in the ne xt ch ap ter. It s
purpose is to put an y information to be
transmitted by the station onto the «car
rier wave" genera te d by the tran smitter ,
but th is can be do ne in a multi t ude of
ways. Since we' ll be loo king at this area in
det ail later , we 'll sk ip it fo r now.

Which leaves us wit h o nly t he osc illator
and the am pli fier to view in the remainder
of t his cha pt er.

Th e purpos e of t he oscillator is t o
estab lish a sing le specific fr equen cy upon
which the tr ansmitter will opera te. It ac
comp lishes t his purpose by generat ing an rf
signa l at th is specific fr equency, or some
other frequency related t o it. Output of
the os cillator is at very low power level ,
becau se any att empt to get high power
fro m an oscilla tor results in less stab le
fre que ncy co ntro l, and t he wh o le purpose
of the oscilla toris to provide sta ble co ntro l
of the transmitter) frequency. As Robert
Heinlein delca red in one of his better
science-fic t io n nove ls, " there ain 't no free
lunc h." We wa nt sta bility ra t her than
po wer fro m th e osc illator , and so we mu st
acc ep t low power outp ut as the price of
th e me al.

However , the tr ansmitter itself must
pro vid e power, and so the amplifier comes
int o th e pict ure . Th e amplifier takes th e
minute outp ut of the oscillator, an d brings
it up to the pow er level we desire . Rules
say that we must never use mo re power
than that " nec essary to maintain commu
nicat ions" - but the judgme nt o f what
consti tutes " necessary" power is left to the
ope rator, an d somehow it always see ms to
work out that "nece ssary" mea ns "as much
pow er as yo u can affor d." This leads to the
rather rid iculous situation of using a I kW
sta t ion t o tal k across town, wh ile 1W
transmitters are capable of covering the
glo be, but that's o ne of o ur free do ms as
ha ms.

Since the purpose of the am plifier is
mer ely to boo st t he po wer of the oscilla-
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How Does The Oscillat or Op erat e?

We've said several times here that the
oscillat or "establi shes" a single specific
operat ing frequ ency for the t ra nsmitter by
generating an rf signal. Some time back ,
tho ugh, we di scovered that all ele ct rical
energy with whi ch we deal in ham radio
comes either from th e chemical energy in a
batt er y or the physical mo tio n invo lved in
an alternat or or generator, and an oscillator
has neit her of these. How, then , can it
"generate" a signa l?

What really happens is that the oscilla
tor converts dc energy from its power
supp ly into rf energy at some specific
frequen cy. Far from actually genera ting
an ything, the osc illat or dissipates a large
part of it s input power as heat - but the
rest is co nverte d fro m de into rf.

To see ho w this happen s, we 'll have to
back up a bit and t hink about amplifiers.
You 'll recall from ou r prev iou s installment
that the purpo se of an y amplifier is to
boost the power of it s input signal to a
higher level.

In a nor mal am plifier , we feed the input
signal in from somewhere else, and do as
we will wit h t he higher-pow ered out put
signal.

to r 's output , th e amplif ier mu st no t intro
duce new freq uencies of its own in to the
signal. This req uirement lead s to certain
co mplicatio ns in the amplifier porti on of a
rad io tran smitter which are no t found in
amplifiers for more gene ra l uses.

Fig. 2. When a part of th e ou tpu t o f an
amplifier is fed back to th e inp ut , ef fe ctive
characteristics o f the amplif ier are greatl y
changed. Norm ally, only a sma ll fraction o f the
total o utpu t is fed back ; fun ction of fee dba ck
network is to cut total ou tput do wt;l to desir ed
" feed back fraction" for feeding back , and to
determine phase of feedback signal with respect
to th at of input signal.

P.O. Box 23 66. Kansas City. Mo. 64142 Tel. 816-842-557 1
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206 East fron t Streel~ flor.nCll~ Colorado

WAWASEE ELECTRONICS CO.

A 2M PREAMPLIFIER

But wha t would happen if we took a
litt le of t ha t output signal and fed it back
in as an input , as sho wn in Fig, 2?

Many things might happen, For in
stance , if the ph ase relation between input
and out put is exactly reverse d , so t hat the
output signal reaches its positive pea k at
exac tly t he same ti me that the inpu t signal
hits negative peak, and if the fee dback
signal is a sma ll enough fraction of the
total ou t put , the amplifier's gai n' will be
redu ced , its frequ ency coverage increased
and distortion reduced. This is called " de
generation" or " negative feedback ," and is
widely used in hi-fi circuits to minimi ze
distort ion of all types,

T he cathode fo llower and gro unded-grid
am plifier circuits are bo th examp les of
nega ti ve fee dback in act ion.

If the feedback fraction is larger , th e
apparent behavior of the amplifier will be
greatly alt ered . The differences bet ween
cathod e follow ers, grounded-grid circuit s,
and co nventi onal am plifiers are d ue en
tire ly to t he pr esence of feedbac k in large
quant iti es,

On the ot her, hand , if t he phase rel at ion
bet ween input and. out put is not reversed ,
but is instead kept in phase so that bo th
inp ut and output signal s reach po siti ve
peaks together , the pic t ure changes.

With a sma ll feedback fraction, the
amplifier 's gain is increased, freq uen cy
coverage becomes narrower , and d istor t ion
rises. This comes abo ut beca use any sma ll
change in input signa l will cause a co rres
pond ing larger change in output signal, and
a part of this cha nge in output signal com es
back as add itional inpu t to reinforce the
original change an d ma ke it a ppear larger.
Any di stortion introduced by the am plifier
is also ret urned to the input , wh ere it is
reampl ified - and red istorted .

Th is type of operation is know n as
«regene rat ion" or " positive feedback ." It 's
the basis for the regenerative receiver
(whi ch produ ces rather outstanding per
formance from a single tube or transistor)
and also for the Q-multiplier .

The effects of feedbac k, bot h posit ive
and negative, are wra pped up in a simple
for mula , The effect ive ga in of any ampli
fier which has feedback connec te d aro und
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it is equal to t he "open-loop" gain of tha t
same amplifier (the gain wit hout feedback)
divided by what 's left when you subtrac t
t he pro duct of feedback fract ion and .
op en-loop gain from I . If t he feedback is
negative, the sign of t he feedback fraction
is also negat ive, and the "s ubtractio n"
becomes addition instead. If the feed ba ck
is positive, the sign of the feedback fra c
t ion is also positive , and the subtrac tion
remains subtract ion.

That is, if we ha d an amp lifie r with
open-loop gain of 100 and connected
negati ve feedba ck aro und it with a feed
back fract ion of 0 .5%, the product of
feedback fraction and gain wo uld be
- 0.00 5 times lOa , or -0 .5 (remember that
negati ve feedback ta kes negative sign). Th e
qua nt ity to divide by would then be
I - (-0 .5) , or I + 0.5 , which comes out to
1.5 Effective gain of t he amplifier wo uld
be 100 / 1.5 or 66.67X .

With the same amplifier, and the same
feedback fract ion, but using positive feed
back, the sign of the fraction wou ld cha nge
and the quantity to use for division would
become I - 0 .5, or 0.5 . Effect ive gain is
then 100 /0 .5 , or 200 . The gain has dou
bled - but so has the distor tion .

With positive fee dback , as t he feedback
fraction is increased for any specific ampli
fier, t he frequency range becomes ever
narrower and the gain ever higher. F inally a
point is reached when the prod uct of
fee dback fraction and open-loop gain
equals I . Here the band widt h of the
amp lifier beco mes virtually zero and t he
gain is effectively infi nite.

When t his point is reached , the division
fact or in our for mula becomes I - I , or
zero , and division by zero is " illegal."
However, we can see what is happening by
looking at the gain when t he product is just
a tiny bit smaller tha n 1. For instan ce, with
open -loop gain of I 00 and feedbac k frac
tio n of 0. 999%, t he product becomes
0.99 9 , an d effective gain rises to I 00 /0 .00 I
or I00 ,000 . With feedba ck fract ion of
0.999%, the product is 0 .9999 and effec
tive gain is one million . With feedbac k
fractio n of 0 .999999%, th e produ ct is
0.99 9999 and effec t ive gain is 100 million.
You can see that as the feedb ack fraction
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increases to drive the product closer and
closer to I , the gain keeps rising at an
astronomical rate.

At so me point during this rapid rise of
gain , no input signal need be supplied to
t he circuit. Gain is great eno ugh that the
rand om no ise caused by motion of th e
individual electrons within the wires and
components of the circuit it self is enough
to cause maximum out put , and as soo n as
any out put appea rs that provi des all t he
input necessary to keep things going indef
initely. This self-sust aining circuit is what
we call an oscillator , because it oscillates
fro m one state to another continually .

The precise point at which oscillat io n
occ urs can be predic ted by part of the
feedback formu la . Whenever the product
of gain and feedback fraction become
equal to 1, oscillat ion is sure to result. The
oscillat ion prevents t he pr od uct fro m ever
becoming greate r than I , inciden tally .

This impli es that any amp lifier can be
t urned into an osc illato r by simply pro
viding enoug h posi tive feedba ck aro und the
amplifier, and the implicat ion is absolute ly
corr ect. If the amplifier has no tuned
circuit s, the oscillat ion frequ en cy will be
determine d by t he time it ta kes t he ampli
fier 's coupling capacitor s to charge and
discharge . We call this kind of oscillator a
" multivibra tor," and it find s wide use in
TV , compute r, and radar circuitry. We
won't go into it here becau se it's no t
required for the General class ham t icket.

If the amp lifier has neith er tuned cir
cu its no r coupling capacitors, the n t he
osc illator has a frequency of zero . This
might not seem like mu ch of a circ uit to
have around , but it' s known to the com
puter industry as a "flip-flop" and provid es
one of the most popular memory circuit s
around for infor mat ion processing. Again ,
since it 's not requ ired for the General class
exam, we won 't go into this more deeply .

The kinds of oscillators we're int erested
in right no w all do have tuned. circuit s, an d
are base d upon rf ampli fiers. The tuned
circuits are adjusted to provi de maximum
gain at some specific fre quency , an d it 's
the gain at th is frequ ency (cen ter fre
qu ency) which fit s into the feedback form
ula . T hUS, when oscillation occur s, the
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oscilla tio n is at th e frequency to wh ich the
resonant cir cu its of the amplifier are t uned.

Because of this, we separate th e fre 
quency-d et ermining circ uits of an oscillator
fro m th e rest of it , and call them the
" reso nator." Requirem ents fo r a single 
frequency oscillator are, then, threefo ld .
We must have an am pli fier , a reson at o r ,
an d a feedb ack network.

The feedback network provides the es
sent ial feed back , the resonator provid es
frequency co nt rol, and the am plifier keeps
things going. T hese t hr ee components of
every single-frequency oscillator are shown
in Fig. 3 .

The purpose of an osc illator in a radio
transmitter is to control that tra nsmitter's
frequency, and this mean s that t he fre
quency of th e oscilla tor mu st be as stab le
as poss ib le. This requirement for high
frequency sta bilit y influences all three
parts of th e osc illator circuit.

Feedback co nt ro l is essent ial, becau se
with too mu ch fee dba ck the gain can be I
at frequen cies which are not exactly at the
frequency of maximu m gai n. This permi ts
the osc illator frequency to wan de r about ,
which defeat s our pur po se. For this reason ,
no more feed back sho uld ever be used than
is required to keep the oscillator go ing.

->-~-. OUT PUT

Fig. 3 . Addi tion o f resona tor to feedback
arrancemenr of Fig. 2, wit h proper phase of
feedback and feedl1ack fraction large enough
to elminate any need for external input, pro
duces a tuned oscillator. All rt oscillators in
common use sha re these three co m ponen ts , and
the differences be tween on e ty pe o f oscillator
an d another all lie in the m anner in wh ich one
or more of the three basic f unct ions is ach ieved.

T he resonator, since it determines th e
frequency in the first place, must be able
to stay tune d to one freq uency for a n
exte nded t ime period . This is not so simple
as it might sou nd. For instan ce, the wire of
which a coil is wound expands as it heat s,
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and t he passage of current through that
wire results in heat being applied to the
wire. As the wire expands , th e co il dim en
sions change . Even though the change is
micro scopic , it will still change the co il's
induct ance and consequently change th e
freq uency to which t he circuit is tuned . In
prac tice , t his effect may cause a frequency
shift o f severa l kilohertz - enough to take
a signal right ou t of a ham band if you're
operati ng nea r the edge .

When th e ut most in frequen cy stability
is req uired fro m an oscillator, then , th e
resonator is hardly ever a simple tuned
circuit . Instead , quartz crys tals or «crysta l
resonat or s" are used . These are thin plates
of quart z, gro und to precise sizes and
thicknesses, which act exactly like tuned
circuit s to an osc illato r circuit but which
are far less effect ed by the circuit 's op era
tion than are ordinary coils and capaci t ors ;

No t all frequency-determining crys ta ls
are quartz, but t he vast majority are.
Quartz is on e of t he most sturdy of many
substances whi ch have a proper ty called
"piezoelectricity ;" this oversized wo rd
means simply that these substances pro
du ce elec tricity' when squeezed, pressed ,
bent, or otherwise 'mechanically deformed ,
an d co nver sely can be deformed by appli
cation of elec trical energ y . The crystal in a
crystal microphone is another piezoelectric
suhsta nce .

The crys ta l resonator ge ts it s frequency
sta bility from the fact t hat it uses physical
resonance rather tha n electr ical resonan ce,
whic h elimi nates one whole level of physi 
cal-to-elec trica l translat ions fro m the pro 
cess.

When an alternating voltage is ap plied
across the proper faces of a crystal resona
tor, th e cry sta l will vibra te in ste p with the
voltage. If the frequency of the voltage is
such t hat th e vibration is " in tune" wit h
the natural vibratio n frequency of the
crysta l, the resulting vibrations will be
much larger than if it is not.

In other wo rds , the exc hange of ene rgy
be tween th e elect rical and t he mechanical
states is mu ch mor e eff icie nt if the elec
trical frequency matches the mechanical
vibr ation freq uency; this mea ns that very
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litt le energy is lost in the tran sit ion under I

such conditio ns .
If we were to suddenly remove the

volt age, the crysta l would contin ue to
vibrate for at least a little while, like a
Chinese gong which has bee n struck one
tim e. Each vibration would produce electri
cal energy which could go back into the
exte rnal circ uit. This is exa ct ly like the
energy-swapping role of th e LC tuned
circuit. and is what makes t he cry stal
resonator act (to the oscillator) exactly like
a tuned circuit.

Even though the freq uency sta bility of a
crystal reso nator is normally much great er
than that of an LC circuit , so me care is still
necessary . Many cryst als are capable of
acti ng as resonat ors at several frequencies,
and you have to be certain that you're
using the frequency you intend ed to. Th e
crys tal itself can be heated by circuit
act ion, and this will change it s d imensions
and th ere for e it s frequency. And finally ,
the dimensions of the crystal itself are
alway s subjec t to manufact ur ing and pro
cessing tolerances , so t hat t he frequ en cy
stamped on t he case is no t ever exac t . but
it self has a to leran ce. This tolera nce mu st
be taken int o account wh enever yo u 're
operat ing near t he edge of a band , or any
ot her time when exact frequen cy cont rol is
importa nt.

Crys tal freque ncy to lerances are usually
speci fied in percent , and a t ypical to lerance
is 0.01%. This mea ns tha t , in the specified
oscillator circuit , t he crystal's frequency
will be wit hin 0.0 1% of t he marked fre
quency. Th e higher the frequen cy of th e
crys tal, the greater the ab solute possible
erro r in hert z. For instance, a 0.0 1% crystal
for 14 MHz might have a true freq uency
a ny w h e r e b e t w ee n 1 3 .9 9 8 6 MHz
(14 - (0.000 1 x 14 » and 14 .001 4 MHz. A
crys ta l to the same tolera nce for 7 MHz
could have tru e freq uency from 6.993 to
7.0007 MHz. In th e first case , abso lute
possible error is 1.4 kHz; in the second.
700 Hz, just half as muc h .

This tolerance must be kept in mind
whe n ordering ban d-edge crysta ls. The low
est frequency to order , wit h 0 .01% toler
ance, for operation in the 7 MHz band,
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wou ld be 7.0007 1 MHz. With maximum
low-side error, this wou ld still co me out as
7.0007 1-0.007 007 1, or 7 .000009 9 MHz,
less th an 10 hert z inside th e band limit.

The way to calculate the to lerance is to
add the tolerance to 100%, then multiply
the band-edge frequency by th e result if
you're ordering fo r th e low end of the
band , or divide the band-edge frequency by
the result if yo u' re going for the upper end
(eit her way , yo ur answer will be farther
inside the band th an the exact limit). Th en
round off the answer in th e dire ction
which takes you still mor e inside the band .

While we've discussed tolerance mainl y
in connection with crys ta l resonator s, an
LC resonator has tolerances too , and th e
same kinds of consideratio ns apply . Any
time operat ion is plann ed near a band edge,
it 's nece ssary to be certain that yo u know
exac tly where that band edge is, and keep
your signal on the legal side of it.

The major advant age of the crystal
resonato r is its sta bility. but at t he same
tim e this leads to a drawb ack. The fre
quency of a crystal resonator is diffi cul t to
change. Becau se of this, variable frequency
osc illators (vfo circuits) using LC resona
tors are highly pop ular.

Both crystal and variable frequency
oscillators operate in essent ially the same
way ; the major techni cal difference is the
ty pe of resonator used ] and the major
operat ional dif ference is that t he vfo is less
stable bu t ofte n mor e convenient to use
th an is the crys ta l.

Most of the commo n oscillator circuits
come in both crystal and vfo forms, bu t
sometimes different names are applied to
the two versions of the same circuit. Since
all oscillators used in radio transmitters
must include the three basic components
shown in Fig. 3, the major differe nces
between different oscillator circuits are the
Ways in which th ese co mponents -are inter
connected. In most cases, but not all , the
variations occur in the connection of th e
feedback network.

The feedback networ k must couple out
put back to inp ut in the proper phase, and
wit h the pro per feedback fractio n, but so
long as it accomplishes th ese two tasks
every thing else abo ut it is fre e to vary

.~ THE ONlY kNlllI'14 SOLID-STATE
CAMERA /l. IT AVAIlABLE.

VIDICON * 4110 Ii• • ' . lOluli"" * AUTOMATI C
li!lh' ". ...h"" · * Via•• ~ RF ""' pu,.k 2-6* c " w,....., "0.,1...".,, to OIlY TV,.,

" Ha m TV .. . ..... pic~ WIlT 10 .om.............r'
IP( TfUCASTlMi I f .-t ucl tl", ,.-i.!, ttlP' 1robbIi.
rri tr or t Ol l for ffIH tortGI"9 of Ilitf . pl_ , "te .

A~~J~1r OUOTA em. NB. 68131

ONLY
$116.95'"
MoMI X·l ..., ....... D

* s'p.a"lotl.,..,...l; KDU"""ce.~. $I29.9S.
V...... ""««I _oNly
1lf>.tD. ~,u."" .opo;•.
Dioll 402_1· 3771

-
::::ilI!iIl:I• .!BRAND NEW KIT MAKES

ASSEMBLY EASIER AND
MORE FUN THAN EVER!

OS-l1 Scope Full 1 Meg 3 " Tu be For 19" Rack
Mount Regular & t r iggered Sweep, Price 34.95

TS-323 UR Freq Meter Cc nr rotte d hetero dyne
type Inst. Freq Range 20- 4 50 MG. Price 74.95

Xcenent Cond W/ BoQk

TS·155C Sig Generator Freq Ra nge 2700- 3400
MeUni ts in good cond it ion .
So ld for Part s 14.95
115V - 50-1600 eye 1 phase PIS included in
Gen.
R509-ARC Receivers Fr eq Ra nge 118 -143 Me
w ith squelc h. New.. ... .. • .• .. . . . . . . 14.95

T·19 ARC Xmitters 3-4 Me Freq Range.
New • ...• • .. .... .. .. • • • • •. .• • ..• . 12.95

1 MC-Xtals precision typ e for octa l sockets.
Price . .. . . . . . . . . . • . . . . . . . . . . . . . 3/10.00

SELECTRONICS

SELECTRONICS

VIBROPLEX
ENJOY EASY,

RESTFUL KEYING
$21 .'5 t o $43.95
THE VI BROPLEX

CO.• INC .
833 Broadwa v .

New Y o rk . N Y 10003

Be a PIONEER in HAM TV
.. •build your own ca",era!

Panel Meter - 0-100 Microamp 2W ' pound
scale read s in %. New. . _. 1.95 ea.

Diodes - 1 a mp bullet type with silve r lead s
600 P.I .V. @ 1 am p. Price 10-1.00

110-10.00

r- HR~E._VI_CE_S ...

TTL INTEGRATE D CIRCUITS
HAL is n o w stoc king N EW 7 4 0 0 se ri es TTL
Ie ' s . Ava ila b le a re 7 4 0 0, 7 4 0 1, 7 4 0 2 , 7 4 0 4 ,
7405, 7410, 7420, 7430, 7440, 7441,7442,
7 473 , 7 4 7 5 , 7 490, and 7 4 9 3. Write for prices
and c o m p le t e catalog. HA L DEVICES BO X
365L , URBANA , IL LI N O IS 6 1BOl

102 73 MAGAZ IN E



without limit. Thus it can be placed at
alm ost any po in t in an amplifier circuit
where it can mesh output wit h input. Some
oscillators (such as the Armst rong and
tune-plate-t uned-grid circuits ) have it con
nect ed to the plate, while other s (such as
the Hartley and Colpitts arrangements)
have it in the catho de circuit.

Figure 4 - 8 show several oscillator cir
cuit s, includ ing those in most co mmo n use
today . In all th ese illustrations, th e feed
back network is indicated by heavy lines.

Figure 4 is t he oldest of all oscillato r
circuit s using vacuu m tubes, the Arm strong

Fig. 4. Armstrong oscillator ; feedba ck is via a r"
"tickler" coil .

os cillator. It wo rk s only wit h an LC reson
ator, which is in the grid circu it, and the
feedbac k is applied by means of a co il in
th e plate circuit whi ch is co upled to th e
grid coil. This plate co il is called the
" tickler" . an d its number of turns is ad
ju sted to vary the feedback fra ction.

The Armstrong oscillator is virt ua lly
obso let e today , although it '5 still aro und in
some regenerative detect or circ uits and
som etimes finds use in re ceiver local oscil
lators. We include it both for it s historical
Int erest and becau se it spotlight s so clearly
the fee db ack function of all oscillators.

Figur e 5 is the "tuned-plate-tu ned-grid "

Fig. 6. Miller crys tal osciuaeor is sim ply a
crysta l version of TPTG circui t (F ig. 5 ), wi th a
crystal replacing the grid tank circuit.

(TPTG) oscillat or . This circ uit is identica l
to a triode am plifi er circuit whi ch has not
been neutra lized , and oscillates when th e
plate and grid circui ts are t une d to sligh tly
different freq uen cies. T he fee dback path in
thi s one is th rough the tube, by means of
plat e-to-grid capacitance. While the T PTG
osc illator is also obsolete, it s basic principle
survives in the circuit of Fig. 6.

T his circuit , the Miller crysta l oscillator,
simply sub stitutes a crystal resonator for
th e TPTG's tuned-grid circuit. The re
sult ing oscilla to r is widely used in VHF
transmitters. As in th e TPTG , feedba ck is
through the tube, and plat e-circuit tuning
is crit ical. For best result s, t he plat e mu st
be tuned to a frequ ency sligh tly different
fro m t he crys ta l. ....

The Hartl ey oscillator (Fig. 7 ) can read
ily be re cognized by it s ta pped grid co il
and the fact t hat t he cat ho de returns to the

Fig. 7. The Hartley oscillator is always identi
fied by a cathode tap on the coil .

co il tap rather than to gro un d . Feed back is
via the cath od e circuit, an d is adju sted by
var ying the ta p position (n ormally by
adding or removing turns at th e grid en d of
the co il, whi ch effectively moves the tap
down or up th e total co il). Th is circuit is
almos t universally use d for receiver local
oscillators, and is also found in transmitters
both as a vfo and in a crystal versio n . In
t he cryst al version, the crysta l does no t

c
I

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

:-

Fig. 5. Tu ne-plate tuned-grid oscillator fee dback
path runs through the grid-plate capacitance of
tu be.
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Fig. 8. Capaci tance fee dback circu it goes under
var io us nam es, depending on the tuned-circui t
arrangem ent.

rep lace the LC tuned circuit. Instead , it
replaces the co upling capacitor (rom grid
to tu ned circ uit.

The most widely used oscillator circuit
at prese n t , how ever , is the one shown in
Fig. 8. This on e, ide ntifiable by t he two
series-co nnec te d capacit ors from grid to
gro un d and th e cathode co nnec tion to the
junction of t hese capacitors, goes unde r at
least t hree differen t names, wh ich ident ify
the variations shown as A, B, and C in the
illu str at ion.

All three ver sions obtain their feedback
from t he cat hode circui t, by voltage-divider
action in the ser ies capacitors . The circuit
is electrically equi valent to the ta pped co il
of t he Hartley osc illator , but in practice is
easier to adjust because eit her or both o f
the capaci tors may be an adjustable trim
mer , permitting convenient adjust me nt of
fee dback' fractio n.

Th e d iffere nces bet ween th e three ver
sion s aU involve t he resonator por ti on of
the circuit. When a high-capacitance, low
inductance LC resona to r is used and con
nect ed as shown at A, the circuit is called a
"high-C Colpitts" oscilla tor . This versio n is
popular as a vfo . It can be designed to
permit extreme ly precise tuning and high
stabil ity.

Wh e n a low -ca pacita n ce, h igh
inductance LC resonator is connected as
shown at B, th e result is t he Clapp oscilla
tor. At one time this circuit was alm ost
exclusively used for vfo 's, bu t in recen t
years its sensitivity to small changes of
capac ita nce has caused it to declin e so me
what in po pular ity . It's sti ll around in
goo dly num bers, though .

When a crystal reson at o r is used as at C,

the cir cuit is called bo th a "grid-plate "
oscillator and a "cry stal Colpitts" circu it.
Qui te possibly more crystal oscilla tor cir
cuit s in use tod ay are of th e Colpitts
variet y than are of any ot her single ty pe.
Since no tuning coil is necessary, the
circuit covers a wide frequen cy range ; aU
that's necessary is to plug in a cry stal for
the frequency desired. Ad dit io n of a tuning
coil in t he plate cir cuit makes it easy to
pick off a ny desired mu lti ple of the crystal
freq uency - a po pular feat ur e with VHF
operators who ofte n use this circuit with
an 8 MHz crystal to get 24 or 2 5 MHz
out put direct fro m t he os cillato r by taking
the third harmonic of the crysta l fre
quency . Stability is excellent , and power
out put is adequate .

What's Unusua l About the Amp lifier?

We've already examined the subject of
amplifiers in general severa l times so far in
th is study course , bu t the amplifier of a
transmitter is a bit differen t fro m the
commo n ru n of a mplifier circuit. Our
quest ion, then , is " ho w?"

In a transmitter , the amplifier por tion
serves several purposes. Most obvio us is its
action in st epp ing up the relatively feeble
out put of the oscilla tor to the pow er level
desired fo r fee ding to the ante nna. No t so
obvious is its ac tion of " isolati ng" th e
oscillat or fro m exte rnal influences.

Th e oscillat or , yo u see , is a rather
se nsitive circ uit, Alm ost anyt hing - a
change in op erat ing voltage , variatio ns in
t he applied load , or mechanical vibra
tion - can cause its frequency to change .
Thi s is something which we do not wish to
have happen, and so we co nnect an ampli
fier between the oscillator and the anten na
even when the oscillator is capable of
delivering enough power by itse lf , in o rde r
to pro vide a consta nt load o n th e oscillator
and let the variat io ns of opera ting condi
tio ns all be applied to the amplifie r .

While the amp lifier is perfor ming both
thes e functi ons, it must of co urse not
intro d uce any unwa nted out put fre
quencies of it s own, no r mu st it infl uence
the oscillator's frequency , itself.

T he result o f t hese require ment s is that

(el(8)(Al
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the po rt io n of a radio tran smitter wh ich we
are he re calling "the ampli fier " normally is
no t just a single amplifier sta ge. but instead
is a whole st ring of ampli fiers connecte d
end to end . Some are designed to provide
isolation , and some for po wer handling.

The last stage in the amp lifie r (the one
whic h feeds t he ante nna) is called the
"final" for reasons whi ch sho uld be ap par
ent. Between the oscilla to r and the fina l,
we ma y encounter " buffe r" stages which
are inte nded primar ily to provide osc illator
isolation, " driver" stages which are in 
t ended to boost power level up to tha t
required by the final as it s input , or bo th .

The buffer stages a ccomplish their func
tion of pro viding isolation in several ways.
To begin wit h, ever y amplifier sta ge , whet
her int ended as a buffer or not , provides at
least so me isolation between the stage
which precedes it and the stage wh ich
follow s. Some buffer s, th en , are indist in
guisha ble from an y o ther rf power ampli
fier designs.

Occasionall y a circui t designer will set
up a buffer stage to o pera te in class A
ra the r t han in class C (the normal operating
condit ion for rf power amplifiers ) . This is
do ne because a properly o pera ting class A
amplifier imposes no load on t he stage
which pre cedes it, ye t is capable of pro
vidin g sufficient power out put to drive a
class C stage behind it. If a class A buffer is
used , it normally is driven by th e oscillato r
itself ; with no (o r little) loading up on the
amplifier. freq uency sta bility is increased .

Another t rick sometimes used in buffer
design is to employ a catho de fo llo wer
rather than a normal gro unded-cathode
circ uit. The cat hode follower, with it s
100% negat ive feed ba ck, is not ed for it s
isola tio n-pro vid ing capability . Whil e it can
no t pro duce an y voltage gain, it can and
does provide power am plification.

On e of the most po pular t echniq ues
used in buffering, t hough , is to operat e ,\he
oscillator at some submultip le of the de
sire d out put frequency , and then use a
freq uency-multiplying stage o r st ages as the
buffer.

A frequency multiplier looks just like an
ordi nary amplifier , bu t is opera ted with
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add itio nal bias (deeper in to class C). and its
input and output circ uit s are tuned to
different frequencies. T he class C opera t io n
provides current pulses in the out pu t cir
cuit. and if the output tank is tu ned to a
frequency twice t hat of t he input. t hese
pul ses will occur every ot he r cycle of
output frequency . That 's often eno ugh to
keep things going ; mu ltiplicati on of up to 5
times in o ne stage is possible.

With the input and outp ut circuit s of
the multiplier stage operating at different
freq uencies, isolation between them is na
t urally better than if they were on the
same frequency.

T his t echnique is virtu ally standard
pra cti ce wit h vfo cir cuits. Most ham vfo 's
operate in the 1.75 MHz region to provide
output at 3.5 and 7.0 ~Hz . and in the 7
MHz region for o ut pu t at 14 . 21 , and 28
MHz. VHF vfo 's usually o perate in the 8 .0
to 8. 33 MHz region, pro viding outp ut at 24
or 2 5 MHz, whi ch is then mu lti plied again
in the trans mitt er , by 2 to reach 50 MHz
and by 6 to get up to 144 MHz.

Fr equency multipliers are also used as
driv ers, but their ef ficiency is much less
than t ha t of "s tr aight-through" or
" stra ight " amplifiers (those in which input
and output are on t he same frequency). A
multip lier which doubles its input fre 
quency provides about half th e output that
th e same circuit . would give in straigh t
through opera t ion; a tripler gives about one
third, a quadrupler about one fourth, and
so forth.

One great advanta ge of mult iplier stages
is that they cannot oscillat e because the
output signal is different in frequency fro m
the in put signal, and so feedbac k cannot be
susta ined . A straight through a mplifier , on
t he ot her hand, is virtually the same circuit
as th e TPTG oscillat or , and if triodes are
used it mu st be neutralized to pre vent
" self-oscillation:' Even with multigrid
tubes, which make it po ssible to operate
without ne utralization, it's still a goo d idea
to neutralize all stra ight amplifiers in a
transmitter, to keep out of trouble.

Neutralization is the te chnique of can
celling out all positive feedback from an rf
amplifier stage, in order to make it impos-

105



Fig. 9. N eutralizat ion circuit for con ven tional
single-ended rf am plifi er makes use of volrage
divider action of capacitors C2 an d Cl , in
series, to provide negativ e feedback from plate
to grid circuit. C1 is normal grid bypass
capacitor and C2 is called the neu tralizin g
capacitor . Normally e l 's valu e is fix ed and C2 is
variable. By adjustment of C2, negative feed
back th ro ugh neutralization circuit is m ade to
balance o ut any po sitive feedback from rest of
circuit which m ight cause amplifi er to o scillate .

impedance at any frequency , and so the
two capaci tors toget her form a voltage
divider bet ween the tube's plate and
ground . The small part of t he plate signal
whic h ap pears across C2 is thus fed back
int o the grid circ uit, and the capac ita nce
ra tio be tween TI and C2 determines the
feedback frac t ion : The feedback is mad e
negative, as required , by t he fac t that plate
and grid voltages in a groun ded-cathod e
amp lifier are exac tly out of phase with
each other.

Adjustment is accomplished by varyin g
the value of ei the r CI or C2, leaving the
ot her's value fixed , unt il no feedback
ex ists . In most transmitters, C2 is adjuste d
and CI is fixed in value. Special " neutra
lizing capacitors" with very small capac i
tance an d high-voltage insulation are avail
abl e for thi s purpose. Alte rna tively , C2 can
be left fixed , and Cl 's value adjusted. In
this case , high capacitance tr immers or
varia ble capacit ors are req uired at CI , but
th e require me nt for high-voltage insulation
is min imi zed.

Whichever of the t wo is adjusted, the
procedures are the same.

One of.the most co mmon pro cedures for
neut raliz ation begins wit h the removal of
all supply voltages except filament pow er
from the stage being neut ralized. Then a
sensitive If indicator, such as a vacuum-

sible fo r that stage to osc illate. While the
amplifier may have bee n designed to avo id
positive feed back, when the thing is ac tu
ally built it's almos t impossible to get rid
of all po ssible feed bac k sources. Stray
capacitance, power wiring, magnet ic co u
pling between coils, and similar factors
bring in feed back whet her we want it or
no t. Careful part s lay out can minimize the
pro blem, but cannot eliminate it.

Since we cannot eliminate all t he pos i
tive fee dback, we neutra lize it instead. We
do this by adding negative feedback to the
circuit. The negative feedback cancels out
th e posit ive fee dbac k, and the net result is
(id eally) no feedback at all . In practice, we
usually adju st everything to slightly " over-
neutralize" the stage, in orde r to have a
safety factor against compo nent aging and
the like, and also because o ur means of
detecting exa ct neutralizati on are not co m
pletely accurate.

Some of the ills which can be prevented
or eliminated by pro per neu tralization of
t he amplifier inclu de self-oscillat io n, erra tic
shifts of stage gain with small changes in
opera ting frequency, non-lin ear distort ion
in modu lat ed amplifiers , and splattering in
SSB linear circuits . x Several pro ced ures

Several procedures may be fo llowed to
properly neutralize an rf amplifier. All in
vo lve balan cing out the unwante d positive
feedback by artifically supplied (a nd adjus
table) negative feedback, and detecting the
balan ce point by means of a sensitive ind i
cato r. The negat ive fee dback is usua lly
taken from the plat e circuit to the grid
circuit.

Figure 9 shows a typical neutralization
circ uit, based ori recommendations in the
ARRL handbook. Capa cit or CI is the
nor mal bypass capacitor fo r the grid tank,
and C2 is the neutra lizing capa citor.

Even tho ugh we often co nsider a bypass
capacitor to be a " dead shor t " fo r rf
energy, actually it mus t always have at
leas t a little impedance at any frequen cy
lower than infinit y. CI , therefo re , is no t
ever a true shor t fo r rf, and any signa ls
wh ich are applied acro ss CI mu st also
appear at the grid end of the circ uit. C2 is
of much smaller capacitance than CI ,
which mean s that it has much greater

'N
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C

" Fe
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lJ A t-J J lJ "' .. tJo,rt;-;.t' lVe <an ' u p p ly
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I I 7
2KHz to BO M Hz

, • IrI m any typ es
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CUln , . TV n)n~J ( 3579. 54 5 K H z) w i". Ie~di $ 1.60 4 for 5 .00

:ggol'PI~; rr~~~~~~~:;~~~d~~dCat~i:A~)C13/1I) 1:~~
An }' CB cr ys ta l. trans_ o r I ~ C . 250

( ~ "<'~ p t sy nl h u lU" crysl a ls ) .
A n y a m .. t ~u r band c r ys t a l in FT_243 holdeu 1. 5 0 4 for 5 .00

(''' U I,I k O. 160 m pt"rs)
110 m~lr r ,' . ysta l, in FT-243 h o ld e u 2. 5 0

We have in stock over six mill ion crys t als
which includ e types CR I A/A R, FT2 43,
FT2 4! , MC7 , HC6/ U, HC 13/U , etc.
Send 10¢ for our 1970 cata log with
oscillato r circuit s, listing th ou sand s o f fre
quenci es in stock for immediat e de livery.
( Add IO¢ per crystal to above prices for
shipme nt 1st class ma il; 15¢ each fo r air
mai!. )

ORDER DIRECT
w it h check or money o rde r to

Special Q uant it y P ric es
t o Job b ers and D eal e rs

24(108 CrYtbl Dr•• Fl. .. , •••• Fi e. U eGl

tube voltmete r with rf probe , is coupled to
t he out put side of t he stage , and the stage
is driven at full rate d inp ut (d rive) power.
Since no power is being supplied to the
stage, any rf whic h appears at t he output
indi cator must be the result of a feedb ack
pat h.

While driving the stage and observing
the o utput indicator , t he neutra liza tion'
adjust ment is then varied slightly. If indi
cat ed output increases, the adjust ment is
moved in the other dire ction. With careful
adjust me nt , the fed-through power can be
reduce d to a level too low to be detected
by the ind icator, and t he stage is then
considered to be ne utra lized . When this
point is reach ed, the po sitive and neative
feedback paths are cancelling each other
out, and effec tively no feedback at all
exists wit hin the circ uit.

Ano t he r pro cedure fo r neutra lization
elimina t es the requirement for an outp ut
indicator , but applies only to class C stages
in which grid cur rent is metered . Drive
power is applied In the absence of po wer 
supply voltage, and the in pu t tu ning ad-
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FACTORY FRESH IC's
N L-940 DIGITA L NIX IE T UBE S Numerals 0
9 w/dec imals . . . . . . . • . . . .. . . . . . . . . . $4 .75
7400 SE RI ES GA T ES - (any ty pe-please spe-
cify) dua l inline package 50
7490 COUNT ER. 747 5 QUA D LA TCH, 7441A
NI XI E DRIV ER - all three for only . . . . 7 .50
930 SE RIES DT L GATES - (any type-please
specify) dua l Inltne package 60
7400 SE RIES DU AL FU P FLOPS - (any
type-please specify ) dua l inline package . . 1.25
709 OP AMP in T O-5 CASE. Id eal for pre-
amps, HTf'Y , TV, AFSK OSC. etc 12 5
M OT O RO LA M E C L - M C3 01 . MC303 .
MC304, M C308, MC309 - your choice 60t
10 f or . . _. •... . • • • . . • . •• .. • .. . _. .. • 5.00
MOLEX IC SOCKETS - f or PC BOARDS,
16 Pin _ _ 40
14 Pin _ _ 35

Send for catalog - has gone to prin t - available
shortl y. Minimum order $S!OO. Stop in and see
us when you're in S t. Louis . .••. . . .. .. .. ..

justed fo r maximumindicated grid curr en t.
The outp ut tu ning is t hen swung thro ugh
its rang e. If a feedback path exists, the
grid -cu rre nt rea ding will flu ctuate as the
out put tank tunes through reso na nce, as it
absorb s some of the drive energy via the
feedback path . The neutralization is then
adjusted un til this «flicke r" of the meter is
elimi nated.

Either procedure is accura te enough fo r
aU practical purposes. The one usin g an
output indic ator applies to all kinds of rf
am plifiers, while t ha t using th e grid-current
meter applies only to amplifiers wh ich
draw grid curr ent and whic h have pro
visions fo r metering it.

Not all rf amplifiers are "s ingle-ended;"
a circu it called " push-pull" is popular fo r rf
amp lifier use, and it s neutraliza tio n is
handled in a slightly different manner.

With a pu sh-pull am plifier , the neutra
riz.ing ca pacitors are co nne cte d from the
plat e of one tube to t he grid of t he other as
shown in Fig. 10 . Adju stment is similar t o
that fo r single-en ded stages, with th e added
complication that the t wo separat e ad-
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Fig. 10. N eu tralization tech niq ues for push-p ull
amplif i ers di ffer somewha t from tha t shown in
Fig. 9. Here two neutralizing capacitors are
use d ; they connec t fro m plate of one tu be to
grid of o th er and vice versa. Since two tubes
al ways opera te ou t of phase with each other,
feed back st ill works out to be negat.ive . The
two ne utralizing capa cito rs interac t wi th each
o ther, an d adjus tm en t of bo th must be checked
when ever ei ther is ad justed.

spec ific frequency and the specific ti me at
whic h we are o pera ting.

While we're on t he subject o f legal
OUT limits, it's well to po int ou t tha t Section
[ 32 4 of the Co mmu nica tio ns Act o f 193 4

includ es ano ther legal limit whi ch su per
sedes tha t imp osed by FCC rules . It 's
ra t her specific , to o : " In all circ u ms ta nces,
except in case of radio communica tions o r
.signals relat ing to vessels in distress, all
rad io sta t io ns, incl uding those ow ned and
o pera ted by the Unite d St ates, shall use the
minimum amount of power necessary to
carry o ut the co mmu nica tion desired."
( Emp hasis sup plie d.)

T hat bo ils d own to this : We can ne ver
use more po wer th an FC C rules per mit , but
we can no t use even that mu ch unless it 's
ne cessary to carry o ut the co mmu nica-
t io ns.

Unfo rt un at ely for the in ter ests o f int er
ference red uction , the ju dgment of ho w
much is " necessary" ap pea rs to be ent irely
subjective, and we have never he ard of any
o pera tor getting in to tro uble fo r using
"more pow er t ha n necessary" - altho ugh
several have ha d their licenses sus pe nded
and a n umber of o pera ting awards have
bee n re vo ked for using mor e power th an
FCC rules pe rmit.

The same secti o n of th e F CC ru les
which sets the 1 kW lim it goes o n to
specify jus t : a litt le bit abo ut how the
measuremen t is to be mad e. " An amate ur
tra nsmitter o perat ing with a power inp ut
exceeding 90 0W to the plat e circui t ," it
say s, " shall provide mea ns for accurat ely
measur ing the plat e po wer in p ut to the
vacuu m tu be or tu bes su pp ly ing po wer to
the antenna."

and

••

Coo

BIAS

ju stmen ts in tera ct with each o th er
bo th mus t bechecke d every time.

Why and How is Power Measured ?

It 's fairly simple to ex plain why th e d e
power input t o an amateur radio tr an s
mitter mu st be measured . Sect io n 9 7.67 of
th e FCC Rules and Regula tio ns declares
that «exce pt for power re stric tions as se t
fo rth in 97 .6 1, each amateur transmitter
may be opera te d wit h a po wer input not
exceeding I kilowatt to the plate cir
cuit . . ... T he restrictions referre d to limit
po wer in put in t he 160-meter (1.8 MHz)
ba nd on a sta te-by-sta te basis to pre vent
int erf erence with the LOR AN navigat io n
system, and in the 42 0 - 450 MHz band o n
a regio nal bas is t o prevent interference
wit h space telemetr y and military experi
mental rad ar insta llation.

Additionally , tr an sm itte rs o pera ted by
Novices are lim ited to a maximum pow er
in put of 75W_ In genera l, though , the
power limit for the mo st po pular ha m
bands is 1 kW. That's what we mean wh en
we say "the legal lim it " or " a fu ll gallo n."

And even when the limi t is lo wer , such
as the 100W permitted for ma ny states in
dayt ime o n the 160 mete r ba nd , or th e 25
to 200W permitted o n 160 at nig ht , we still
must measure t he power to be certain t hat
we never exc eed the legal limit for the

Belo w the 900 W level, apparen tly . an
"ed ucated guess" is adequa te measure
ment. In point o f fact , the d c plate power
in put is determined by multiply ing pla te
sup ply voltage times plate current. So me
metho d of measuri ng plate current is neces
sary in o rd er to properly tu ne th e tra ns
mitter , and t his is usually a milliam met er.
At lo w to mod erate power levels, many
operat ors simply mu lt iply the measur ed
plat e cur rent by the calcula ted plate supply
vo ltage , whi ch is a little bett er th an an
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R·394 RECE IVER
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T· 278 T RANSM ITTE R
t52- 172MC .. . t8.95 24.95

R-257 RECEIVER
25- 50 MC .. . .. 19 .95

T-208 T RA NSMITTER
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C.847 CONTROL BOX . 8.95 12.95
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Amplifiers, Modules, etc,
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Sor ensen & Super io r Elect. Electronic
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1000 VA ditto fob Ut ica N .Y . or Los A ngeles 37.50
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2500 VA O.T% regulat io n ditto, Lo s Angeles 89.50
3000 VA 0.1 % ditto brand new , Utica. NY. . 99 .50
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d ition quarente ed . . . • ... .. . . ... . ... . . . .. . . 195.00
Sorensen E-28-30: Regul. DC pwr Sp ly 25·31 v 0-3 0
amps , metere d, FOB LosAnqetes 59 .50
L&N m554-A2: $ 3200 .00 Capacitance & Conduc t ance
Bri dge Assembly, measures in sul ati on etc 195.00
AN/ASM·3 : Complete new Te st Set for AN/ASQ-8
Magnetometer, w ith books, fp b San D iego . , . . . , 295.00
Gas Laser: Sp ectra Physics #1 10 with lens, less t he simp le
po wer supply. With book . .. .. ... . . . . . . . . 50 .00
Na~osec Pulses 32 KV

I
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repaira, Sol d as-is , clean, w/book 97 .50
TIC 11431 Electron ic Freq. Changer (or 1000 wa tt
am plif ier ?) In put 230 v 1 ph 60 Hz. O utp ut adjustab le
105-130 v,330to 3900Hz,lph 195 .00
CML #33828 3 ph Electronic F req. Conver ter, 1500 VA.
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or 1000 VA any leg (3 K VA t ot al) fo r any TO-second
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Duarte CA 9 10 10 - 2 13-357 -3 7 63

EM. MOTOROLA GOVERNMENT
SURPLUS

"educated guess" but not good enough for
high-power use . For 900W or above, it's
necessary to have both a voltmeter and a
milliammeter on the plate circuit in order
to com ply with the rule whi ch requires
means for ac curate measur ement. It 's also a
good idea when operating within ' 10% of
the po wer limit on any of t he bands which
have low er power limits.

Now t hat we know why it's necessary to
measu re power input, let's see how it is
done. We've alr eady indicated the actual
technique ; measure or estimate th e plate
voltage, and multiply by the measur ed
plate current . But ju st how should we
measure current?

For ordinary AM phone operation, it
might not be too confusing. The plat e
current meter of a properly operating
phone transmitter remains steady , so yo u
have only one reading to concern yourself
with.

But, as we shall see ne xt time out, the
actual peak power input to the transmitter
is at least half again greater than the
indicated de input , and may be twice as
great , depending up on yo ur de finit ion fo r
" peak power input."

Shou ld that concer n us in our power
measure ment? This quest ion has not , so far
as we kn ow, be en officially answered , but
in pra ctice the answer is no. The power
input referred to by the FCC is the
indicated power input, and the additional
power invol ved in AM phone operat ion is
ac pow er from the modulator.

How about a controlled-carrier AM rig,
in whi ch the indicat ed plate current gyr ates
with modulation? Or , worse yet, a single
sideband transmitter , which has no input
po wer in the absence of speech , yet flu c
tuates all over the current dial when
modulation is applied ?

The answer for both these cases is that
the measured power , as indicated on the
panel meters, mu st never exceed the legal
limit. The FCC recognizes that instan
taneous power peaks may easily go above
the limit , but by specifying a quart er
second time constant for the meters they
assure that this apparent loophole is not
really very big , and put SSB and con-
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Bands . With tubes. less pow er !rUpply . ,
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trolled-ca rr ier operations into t he same
class as AM (where some of the po wer ,
which doe s not show up o n the me ters, is
"limit-free") .

What About PM? The FM o perator
doesn't get off so well . His po wer must be
measur ed on a carr ier-level bas is, just lik e
the AM operator - but he get s no free 
pow er bonus when he adds modulation.

And CW? CW fares poorest of all ,
becau se the po licy is that pow er input to a
cw transmit ter must be measur ed with the
key held firmly down, and t his is a
conditio n whic h is pro hibite d for any other
purpose on the popular CW bands. When
CW is being used , the plat e curre nt meter
flu ct uates just as does that of an SSB rig,
bu t the CW operator does no t have the
freedom to load up to higher power levels
and use the «highest flicker " method of
reading his power input. He must make his
measurement with t he key down, and as a
result actua l measur ed pow er during opera
tion seldo m excee ds 75% of the "mea
sured" value fo r official purpose s.

To su mmarize , all tra nsmi tter power
measurements except those for SSB and
controlled-carr ier AM are mad e with the
transmitter carrier turned on, but no mod
ulation applied . The plat e supply voltage of
each tube supply ing power to the ante nna
is measured individually ( use care - high
vol tages are usually present) , and the plate
current of each tube is similarly mea sured
individu ally. Legal po wer input to each
stage is the product of that stage's su pply
voltage times plat e curr en t, a nd the tra ns
mitter 's power inpu t is the total of the
individu al power inputs of each stage
which pro vides power to th e antenna.

For SSB and co ntrolled-carrier AM,
plate voltage and curren t measurements are
perfo rmed during normal o peration , with
modulation ap plied , and the " highest flick
er" of each met er is noted . T hese " highest
flicker" read ings are used to det ermine
legal po wer input to the stage, and as in th e
other case t he power in put of the trans
mitter is t he total of all stages fee d ing the
antenna .

___Staff"
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\.oy/ e~

\4.eY/ '· 3 ':"dtfs <:on tinuoul 9 to 27 volt ' upply, 8 mV sen-
~(\c. , it ,vity. inc fudes I! circ vits. 10.' phono, tap e re-

~l co rde rs, d iclat inq, TV, FM , mov,e .

!;p ~
1000 2

for
P I V $ 1

LINEAR AMPLIFIERS

HIGH VOLTAGE IEPOXY RECTIFI ERS

1 AMP t~O"'1?, =1- __ SILICON
PIV SALE

o 2DOO ~ 100 P lY lAmp* 2 Amp 3Amp
. 50 $.05 $ .05 $ _0 8o 3 000 1.35 1 0 0 .06 .06 . 12o 4000 1.65 200 .07 .0 7 . 15

5000 2.25 :g~ :~~ :~~ :~~B6000 2.96 SILICON 800 .16 . 1 6 .39
0 8 0 00 3 .5 0 1000 .2 2 _2 2 .59
n 10000 3 .9 5 RECTIFIERS *mlc rom iniatu re

r. m
1.1 9
.ss

1. 1 9

1. 0 0
1. 0 0
1.00
1.1 9
1 .49
1. 1 9
1.0 0

P.O. BOX 942 A
Lynnfield. Mass.

01 9.0

POPULAR "LINE LITERS"

NIXIE' TUBE

R2 UnHunciion t ransistors 2 N1 8 9 1
_ 2 N-Channel p la s t ic Fe t s 2N3il l ·9 T e x as
:l :,) - EIf-900 'T r i g g e r d iade s , t ri acs .
;:J, 2 - 2N2419 t:n ijunct ion t ransi s t ors
U 2S GE lAmp sil icon r .."ts. to lO o n y .

B
1 0 - l Am p 800 pl v si licon recti fie rs .
8 _ lAmp 1000 p lv silicon rec ti fiers
1 - 2N3055 NPN IOGV 1 5 A T03 t ra ns

~
I-Watt Aud io -r c ampli fier " W C 33 1
1 Voltage Regula tor, tl -40V pos
4 2N4409 Nixie tube d ri ve r s

4-1000A FILAMENT TRANSFORMERS
7 .5 VC T @ 2 1 AMPS 117 VAC PRIMA RY

3%" H , 4~ "W , 3 Y:1 " D. NET WT . 8 LBS.

$14.95 PPD

PETER W. DAHL CO.
5 325 A nnette Ave.

E L P ASO, TE X AS 7992 4 T el e: 91 5 -7 5 1 -48 5 6

SURPLUS TEST
EQUIPMENT

Electronic Parts, Tubes, Radios
New & Used Amateur Gear.

JEFF-TRONICS

Se nd 25 i for fl yer listing hundreds of b argain s,
and we 'JI add yo u r name t o our perman en t
mailing list .

SPACE ELECTRONICS d ivision of
MILITARY ELECT RONICS CORP.
H AS MOVED AGAIN !
to b igger fa ci lit ie s to ha nd le ou r large st o c ks of
m ilit a ry surp lus electron ics. We ar e a lways b uying
and always sel lin g . For a ll your needs contact us a t

76 Broo ks ide Dri ve _ Upper Sadd le Rive r

Ne w Jer sey 074 58 - (20 1) 327 764 0

425 2 Pearl Rd. Cleveland , Ohio 44109

HillTOPPERS_ Z~
INSTANT ERECTING

- ;::= - 3 E L 8M . . . . $ 14.95
8 EL 2M . . . . $ 15.95

We als o m a ke S at urn 6 Hal os - - 6 & 2 M Beams

HI·PAR PROO. BOX 88 FITCH. MA 01420

//T-J hasa powdered ironcoreand is built likea TV flybacktransfo rmer.
Operates at abOUl 800 CPS. 11V OCPri.using 1N441'sorequivalent. DC
output ofV/OaL R475 volts90 watts. CIT feed backwindingfor1N44Z's

$1.75ea. -1 for$5.00.
P·7 11 7 VAC Pri.Sec. //1185VAC@I Z0ma. Sec. //Z 6.3VAC@4A.
Double Half Shell Mail Box Type. SX146 type. $1.75 ea.-Z for$5.00.

SEE MARCH ISSUE FOR SUPER VALUES

TOWER COMMUN ICATIONS
1220-22 Villa St., Rac ine , WI 53403

FM Schematic Digest
A CO LLECTI ON OF

MOTOROLA SCHEMATICS
Alignment, Crystal, and Technical Notes

covering 1947-1960
136 pages 11 \1," x 17" ppd $6.50

S. Wolf
11 00 Tremont Street

Boston, Massachusetts 021 20

MAY 197 1 111



Ad ve rtiser Ind e x

r- ---- - - ---- -,
I 73 Reader Service Coupon . I

I
Now we don ' t. s ay tha t e v e r y s ingle re a d e r

mu s t b u y ever y la st p rodu c t adve rtised in 73.
We bel ie v e t h a t , b u t we do n ' t say it. Tha vIIry
lea st e ve ry reader c a n do is to p ut o n 8 s h o w o f
in t e re st in t h e p ro ducts h e re in adve rt ised . To
m a ke thi s a s imp le t ask., even for the taa tes t
re ad er (n o w the re is a c onte st for voun , WII
h av e cl ev e rly a r ra nged th e ad vert ising in d e x to
do ub te as a read e rs se rvic e c o u p o n . All you
have t .: d o is t ea r it out (o r ph o t o copy it) and
se n d it in wi t h t h e appro pria te bo xes mark ed .
(W e have a p r ize fo r the m o st b o xes ma rk ed
.. _ a si len t p raye r o f t h an k s f rom t h e cub
t tsn er ) . We'll acc ep t po stcard s , sl i p s o f pap er , o r
almo st an y thing e lse t hat lists t h e c o m p a n ie s
you w a n t t o h ear f rom a nd y ou r ad d re ss .

No o ne l ik es to go into a s to re w ithou t
buy in g so meth in g , r ight? It is t h e same wi t h
these informa t io n req u ests. Y o u wil l be
e xpected t o buy w m e t hi ng. O h , it d oesn ' t have
to be a $ 50,000 a n t e n na system, but it sh o ul d
b e somettr tn g " m o d est . .. a t ra nsc e ive r . . . d

linear . . . you k now. W e ' ll le a ve the d ecisio n up
to y o u , k n ow in g t hat we ca n t rust you t o c c
t he r ight th ing .

A Ad we a re def in it e ly n o t say ing that t h e
use o f t h is se rv ic e coupon has any c u rat ive
pow e rs, b u t we ca n n o t but not ic e th a t man y
read e rs re p ort re m a rkab le re lief from sim p le
b ackache, h ead ac h e s, lu m b ago , a nd a cid
ind igestio n after se n d ing in the ir co u p o n. Wh y
t ak e a n y c ha nc es ?

PROPAGATIO N CHART
J. H. Nelson
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