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Watch for Mystery Antenna Contest

Eng inee red and b u ilt t o meet the
most critical standard. this base. baU
a nd spring assembly has no equal. It
will p rovide long a nd carefree ser ­
vice. Also available in ch rome plated
a nd cadmium pla te d mod els.

New - Tron ic antennas look better.
wor k better and la st lo nger t han a n y
s im ila r pu rpose t y pes now available .
They a re engineered a nd built to
meet the demands of modern com­
munications. With a ll the ir ex t ra
fe atures they a re p r iced no h igher
t han similar models. See t hem at
your elect ronic d istributors or write
fo r lite rat u re.

3455 Vega Av enue
Cleveland 13, Ohio

ONE MAN INSTALLATION

LIGHTER WEIGHT

REDUCED SPRING ASSEMBLY LENGTH

MODEL "8-_0 (_0 Me)
Similar in a ppeara nce to MODEL
CB-27. Has different electrical
c h a rac te r is ti cs. Broad b and in g
characte ristics and tunable fea tu re
per m its a ttenuation o f power line
a nd car ignit ion no ises .

I
Complete line o f s tai n less sleel w hi ps I

with se t screw type removable a daptors,
othe r a ntenna mod e ls. ca ble a nd e cce s­
sories a vailable fo r immedia te delivery .

W IT H

NEW-TRONICS
COMMUNICATION
PRODUCTS
Mechan ically better •.

. . Electr;cally superior

MODEL HrS-. _ ALL STAINLESS
Ball, base and spring assembly

NO EXPOSEO MOUNTING BOLT HEADS
(Long leakage path)

NEW·'J'RON'CS

GET RELIEF FROM GRIEF

•
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· .. de W2NSD

(never say die)

Conventional

Many amateurs are naively sur pr ised to
learn that we cannot advertise 73 in other
major ham magazines. Accepting this fact of
life it is only reasonable that you should see
my flashing smile guiling you into subscr ibing
at every convention, hamfest and club meeting
that I can manage t o attend. After attending
two highly touted abject failures in a row I
began to ponder over what factors were pres­
ent t o keep the customers away in such droves.
It didn't take much pondering for the whispers
of di ssent were loud and boistrous. It would
seem that convention committees can a ssure
themselves the best chance at the prizes by
setting a $4.00 to $5.00 admission fee for the
convention.

This a stronomical fee is rationalized by the
committee members who convince each other
that the grand and glorious prizes they will
buy with the proceeds will lure the ham out
of his cellar and bring him eagerly to the
convention, trailer in tow, in hope of going
home with the complete kilowatt st at ion. There
seems to be a shortage of kilowatt st at ion
manufacturers who are willing to give these
for door prizes, so the committee has to buy
sa id gear and pass along the tab to the con­
ventioneers. This thus becomes a giant raffle.

The committee agrees that, after all, $4 isn't
very much these days. It is little enough to
spend on that one glorious day a year when
you go to a Ham Convention. Committee mem­
bel'S, I have a news flash for you: $4.00 is still
considered a lot of money by a lot of hams.
You would be surprised how many of the lads
don't have an extra $3 with them to subscribe
to 73 at these conventions after they've been
through the general admission ringer.

Why not apply reason to this business of
buying prizes? Reason, in this case, a s always,
means that you should accept my views. One
of the basic ingredients of the fabulously sue­
cessful Dayton Hamvention is the welter of
small prizes. A goodly percentage of those at­
tending go home with something worth more
than their admission fee. A chap who pays $2
to attend a convention feels wonderful when he
wins a $3 prize. And these small prizes are a
heck of a lot easier to pry from manufacturers
than the $1,000 ones,

2

There are probably a lot of bargains around,
if you take the time to look. For instance, if I
were a Prize Chairman for a convention, I
would get in touch with the Callbook Maga­
zine and find out what kind of deal I could
make for a hundred or so of a recent past
issue. Or how about getting a price on a hun­
dred or so 1961 ARRL Handbooks? With the
1962 issue coming or out they should be reason­
able. Ham magazines should cooperate on a
bulk subscr ipt ion order of fifty or so. Manu­
facturers, if requested to send small items,
would probably respond generously.

Now, with from 500 to 1,000 prizes, I would
be able to distribute joy at the convention. I
would have a list of prizes mimeographed and
given at the door so the fellows could look
over the list and see what they would most
like to win. Numbers would be pulled every
hour between technical sessions and the win­
ners would have their choice of the remaining
prizes as they came forward. The winning
numbers could be posted on a bulletin board
and sent to various parts of the convention
floor via printers furnished by local RTTY'ers.
Letting 'em make their own selection keeps the
phone man from winning a bug and the DX
man from going home not too gruntIed with a
mobile mount. And darned few fellows would
be going home empty handed.

So much for the prizes and exorbitant
admission fees.

The focal point of any convention is the
exhibit area. This area could stand a lot more
attention. Few manufacturers feel that a con­
vention will do them enough good for them to
spend $100 for a small booth plus the cost of
shipping the equipment to be exhibited, travel­
ling expenses for booth personnel, hotel ex­
penses for same, and rentals of tables, chairs,
curtains, tablecloths, etc., for the booth. 'Vhen
you add all this up it keeps most of 'em at
home. This is why, out of over a hundred pos­
sible exhibitors, most conventions end up with
a handful plus a couple local distributors and
reps.

A little consideration and red carpet treat­
ment would go a long way toward giving you
a much fuller exhibition hall. Booth rentals
should be kept as low as possible and not con­
sidered as a major source of income. $25 to
$50 is reasonable for most shows of 1,000 to
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99.50

• SUPERHET CiRCUIT UTUIZING 8 TUBES AND REC·
TlFIER TUBE. BUILT·IN " S" METER WITH ADJUSTMENT CONTROL
• FUll COVERAGE 8G-1D METERS. COVERS 455KC TO 31 MC
• VARIABLE BFO AND RF GAIN CONTROLS. SWITCHABLE AVC
AND AUTOMATI C NOISE LIMITER
The Communications Receiver that meets every amateur need­
available In easy-to-aasembte kit f orm. Signal to noise rat io is
10 db at 3.5 MC with 1.25 microvolt signal. Selectivity is - 60
db at 10 kc, image reflect ion is -40 db at 3 MC. Tubes: 3­
6B06, 2-6BE6, 2-6AV6, 1-6AR5, 1-5Y3.

• TUN ES 550 KCS TO 30 MCS IN FOUR BANDS
• BUILT·IN Q·MULTIPLIER FOR CROWDED PHONE

OPERATION
• CALI BRATED ElECTRICAL BANOSPREAD ON AM·

ATEUR BAND S 80 THRU 10 METERS. STABLE
OSC iLLATOR AND BFO FOR CLEAR CW AND SSB
RECEPTION • BUILT·IN EDGEWISE S·METER

Sensitivity Is 1.0 microvolt for 10 db, Signal to
Noise rat io. Select ivi ty is ::!: 0.8 I(CS at -6db
With Q·MULTIPLIER. TUBES: 68A6-RF Amp, 6BE6
Mixer. 6BE6 osc., 6AY6 Q.Multiplle r-Bro, 2·
6BA6 IF Amp., 6AY6 Det·AF Amp. ANL, 6AQ5·Audio
output, 5Y3 Rectif ier.

HE.l0 WIRED AND
TESTED

79.95

TOP VALUE COMMUNICATIONS
RECEIVER ~_

KT·200WX i ~or~l . - 0:.;.

64.50

LAFAYETTE HE·50
10 METER AMATEUR

TRANSCEIVER

A significant step forward in t o-met er communications. The
Lafayette HE·50 transceiver sets new standards of fJell ibi lity
and performance in the t o-meter band.
• Superhet Reeeteer Section _ Sensitivity 1,1t' • Image Ae·
jettion 4Sdb • 12 Watts. Input To Final. Use on both 117
VAC & 12 VDCe auut- ln Mobile Power Supply . Uses Stan d·
ard 7 Me Fundam ental Cr)'stals with Sockets on Front Pan el
• Provision for External VFO on Front Pane l • Adjustable
Pi·Network _ Conta ins Spotting Switch • Buill·l n tnum t­
nated S Meter . Variable Tuning _ Extremely Effect i, e ad­
justable Noise Limiter. complete with Ruzged push·l a·Talk
Ceramic Mike . Tubes: 1-GHA6 RF t 1-GBAS IF, 1- liDB/
6EAS IF, 1-6U8/ 6EA8 IF, 1-6U8/6EA8 Transmit ose. &.
Buffer, 1-2E26 Transmitter Output, 1-6AQ5 Audio Output.
1-6CN7 Del. &. Noise Limiter.

109.50 M~~;.~

HE·28 RF
WATTMETER

AND
SWR BRIDGE
3 6 .9 5

" -....

'lAFAYETTEiiAiiio7"0:;:1;3~1- - 1I P. O. Box 10 • I
I Syossell0, N. Y. I

CatalDI 620I 0 ~nd FREE 1962 Catalog 620 featuring 340 Giant Size Paces I
I

the full line of lafayette Ham Equ ipment I
$ Enclosed for Stock No, _

I I
I Name I

Measures SWR & Relative Power I I
up to 1 KW. 150 watts full Address _
scale- built in dummy load- I I
wattmeter ± 5% to 50 mcs.
SWR ± 5% for In line use. • City Zone State - III

~-----------------'"
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NEW
•

FEATURE·PACKED

TRANSMITTER

CT·120

combines real operat in g convenience

and dependability with the high per­

formance .usually associated wit h

more costly equipment.

~

Expressly designed for the amateur who wants
a complete general -purpose transmitter in a
single, easy-to-operate package. the CT·120
provides all the most important features at
a truly economical price.

FEATURES
• Completely self-contained, including VFO and pow­

er supply (115 vac)

• Single·knob band-switching on 10-15-20-40-80 me­
ter bands

• Plate power input: 120 watts CW; 80 watts Phone
lAM)

• Time-proven reliable 807's parallel fmal amplifier
• High-efficiency screen modulation
• Oscillator cathode keying with clamp-tube key-up

protection
• Temperature-compensated VFO accurately eatibre­

ted on all five bands. VFO/three-crystal selector
switch

• Pi·network output matches 30- to 600 ohm loads

• Built with high-qual ity. ccnserveuvers-reted cern­
pcnents

• Functional panel layout provides maximum oper­
ating convenience

• Cabinet Dimensions: 15%- W II: 8- H II: 9%- D.

ORDER DIRECT FROM FACTORY:

Amateur net price: $189.00 f. o. b. Santa
Clara, Calif., completely wired and tested.
with tubes. less crystals, key. microphone.
Shipping weight: 40 Ibs. Complete descnp­
tive literature available on request.

CRAFTRONICS
920 Shulman Ave• • Santa Clara. California

••

1,
1

•

2,000 actual ham registrants. Tables and chairs
for the booth should be furnished at no extra
cost, with rental units available if requested.
Hotel reservations for exhibitors should be
looked after. Badges should be prepared ape­
cially for them. Comes to mind the badges pre­
sented at the Swampscott Convention which
were of the type made by K9TVA Enterprises,
an engraved laminate. It doesn't take a lot of
extra effort to meet the exhibitors at the air­
port and drive them into town, saving them
the cost and confusion of the taxi or limousine
ride. It also makes them feel a lot more wanted.

Once you have them delivered to the hotel,
registered, and badged, then help them find
their exhibit materials and set up their booth.
Most manufacturers are experts on their par­
ticular type of equipment and it would be a
nice gesture to allot them a few minutes of a
technical session so they can extoll the virtues
of their gear before an audience and answer
questions. I assume that you will not be sur­
prised to learn that they came to the conven­
tion with the idea that they might generate a
few sales as a result. If they succeed in this
you will find them a booster for your next
convention.

Now, about those tickets to the grand ban.
quet. Give a couple to each exhibitor. Manu­
facturers who frequent conventions rarely go
to the dinners since they are already heavily
out of pocket and an extra $5 to $10 per dinner
doesn't make too much sense compared to the
$2.50 he would have to pay outside. Even if he
doesn't want to stay for the dinner he will
appreciate the offer. You can further ingra­
tiate your convention with him by reserving a
good table for exhibitors and not just let him
fend for himself if he does come to the ban­
quet. If the convention is on such financially
shaky ground that it is necessary to charge
the exhibitors for the dinners, then the con­
vention is being misrun. Some committees go
as far as to charge their own members general
admission and banquet fees. This is r idiculous.

To give you an idea of what lengths this
sort of madness can go let me cite the case of
the chap who spent months working hard on
a convention. He sent out all of the promotion
on it to exhibitors, possible program adver­
tisers, and all of the radio clubs in the general
area. He prepared the posters, the ticket order
forms, the letterhead letters and envelopes,
etc. He pinned down most of the exhibitors by
phone and solicited most of the advertising for
the program booklet by phone, then went on to
publish the booklet, help manufacturers to set
up their exhibits, and a hundred other small
jobs. In addition to this he paid in full for
his own booth. Carne time for the banquet and
though over $400 in the hole personally (never
reimbursed) and in a very tight financial posi­
tion with a new business of his own, t he com­
mitte absolutely in sisted that he and his wife

(Turn fo plllge n)
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designed
by Hams ...
for Hams .••

to the highest
Ham standards

SO·WATT
CW TRANSMITTER # 723

Kit $49.95 Wired $79.95
" Compact; well-planned lay·
out. Clean·sound ing, abso­
tut et y hum-t ree ca r ri e r ;
st ab l e." - ELECTRONI CS
WORLD.
Perfect fo r novice or ad­
vanced ham needing few­
power standby r ig . " Clean"
60W CW, SOW AM·phone with
EXT plate modulation. 80
through 10 meters.

New!

9O-WATT
CW TRANSM ITTER· # 720
Ki t $79.95 Wi red $119.95

·U.8. Pat. # 0·184,776
" Top quallty"-ElECTRONIC
KITS GUIDE
Ideal for veteran or novice.
" Clean" 90W CW, 6SW AM·
phone with EXT plate mocu­
teucn. 80 through 10 meters.

your choice of
2 GREAT 'i r;

TRANSMITTERS...

VARIABLE I ile ,
n'QU'NCY If, W. CITIZENS BAND I cmzess
OSCILLAT OR I WALKIE.TALKIE # 140 BAND

( SELF'POW~:~i I Complete with reo I TRANSCEIVERS
Approaches I chargeab le batter, I Sup!rh!t: pre-

crystal stabi lity. and charger. 9 tran- I aliqned xmithr
80 th rough I sisters, 1 diode. Full • csc; match dil-
10 mete rs. I superhet. U.S. made. I Ierent antennas

by nrjab,e " pi" ndwork. Single
Kit $44.95 I Kit $54.95 I .. & multi -channel models.

Wired $59.95 Wired $19.95 I From Kit $59.95 Wind $89.95
I .

----------------------------~-- _. _- ~ -~-------
, NltN·lEV'L i I . I~- , ~

UNIVERSAL ,'I:r--•.•., I I PEAK-lO-P EAK ~
MODULATOR· I 't . . .,~ /K GRID I . _ VTVM #232 "

..~?:~-::'"""' D R IVER # 730 I ~J DIP I ~. & extluS iYf ~METER ~- ,
Kit $49.95 Wired $79.95 I # 710 I \ 'i:' _ * UNI·PROBE® ~

Del ivers SOW undistorted audio for Kit $29.95 Wired $49.95 I . -. Kit $29.95 N

phone operation. Can ptate-mocu- I Inctudes complete set of coils ~ --r- ...:_ Wired .$49.95 ~
late t ransmitters having RF inputs I for full band coverage. Continuo I vtCjjij'jtTUBE VOLTM ETER .:tnl 00.

up to lOOW. Unique ever-meduta- ous coverage 400 kc to 250 me. .3995
t ion indicator . Cover E·5 $4.50 . I 500 ua meter . I Kit $25.95 Wired $ . ~

I ... .- ' .~ I
JO~ i --

I ." , '. \ 9 "" .. Rr SIGNal
DC·5M C ~ . ; .. • DYNAMIC Cl GENEkATOR

• LAB & TV 5'" I
.........-. CONOUCTANC::: • j #324- . ,c OSC illOSCOPE • tlHlHllt.I . TUB:; ,

, e:-. .. # 460 I t . - ..........".- I &TRANS ISTC~ I l !'! ~. •' (150kc·435mc)-.-- Kit $26.95;. ; . ~
Ki t $79.95

I TESTER f 06& I Wired $39.95
Wired $129.50 Kit $69.95 \fi red $1 0 !:.~J,1 TV·FM SWEEP GENERATOR

5" PUSH·PUll OSCillO SCOPE # 425 t TUBE TESTER # 625
Wl1d ' $49.95

I & MARKER # 368
Kit $44.95 Wired $79.95 I Kit $34.95 I Kit $69.95 Wi red $11 9.95

--------------r-------------·I·------- -------

EICO, 3300 N. BlVd., L. I.C.-' . N. T. 'I 73 ·11
~i:~bgr~~eoed Cd~~~~?:ufo~.ame 01 I Name .

~v1~~V~:~s~~~08 ~~~rJe for I Address _ ..
36-page STEREO HI·f l GU IDE: ,
25c enclosed for postale , City" Zone State _ .
& handling. I Acld 5" ill u.e WItSI .

ENGINEERS: Excell ent car eer opportunities in creative electronics desi ln . Write to the Chief Engineer.
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Six Meter KW Linear
for sunspot lows

do it yourself 1'7.
or
layer

Bill Cronkhite K6QQN
1771 E. Mountain Street

Pesedene . Celliornle

Bob Adoms W6QMN
Box 4, San Feme ndc

California

, 'v· ITII the decline of the last sunspot cycle,
F2 layer skip is a thing of the past, at

least until the next cycle comes around. It falls
upon the serious VH F enthusiast to compen­
sate for the loss of natural phenomenon by
extending his reliable range with more effec­
tive equipment. The use of the less spectacular
modes of propagation will still be available to
us throughout the sunspot low, a nd t here is no
reason why the)' can't be used to their fullest
extent. One way to extend your reliable range
is with high power.

Described here is a really s im ple and com­
pact six meter ki lowatt ampl ifier. I t is capable
of one thousand watts on CW and SSB, and
six hundred watts on AM, and a communicator
will drive it into t he illegal region!

Construction

The amplifier is built on a 5" x 10" x 3"
a luminum chassis . Another chassis of t he
same size, with t he bottom cut out, is used for
the cover. It is best to choose a chassis that
has a minimum of air holes at the corners and
seam, since it will subtract from t he amount
of a ir available for cooling- the t ubes. Small
bits of modeling clay can be used for plugging
the holes or even airplane glue will work. The
two 4X250B's are mounted along the left rear
of t he bottom chassis on a li ne t hat is 1%

Th e a utho r's amplifi er fits nice ly on the t op
of the C entral Electronics lOA t hat drives it.
Not much bigger t han a VHF converter, it will
fit al most a nywhe re in your operating area .

6

inches from the rear and 1% inches and 4 %
inches respectively from the left side. These
dimensions depend somewhat on the s ize of the
variable capacitor you use . (The parts list is

.. for non-bargain huntera .} Actually any capac­
itor will do that has a maximum value of fifty
micro - microfarads and whose spacing will
handle t he rf voltage. The capacitor from a
BC-375 tuning unit will work fine. The vari­
able capacitor in the author's unit is mounted

\ on a line 3 % inches from the right aide and
centered between the front and back of the
t op chassis. Lea ve at least 2% inches between
the r ight side of the tuning capacitor and the
right side of the box for the plate coil. You
will need room here to adjust the antenna tap
to the r ight spot.

The feedthru insulator for the plate supply
is placed approximately 2 inches toward the
front of the amplifier from the line on which
the sockets a re mounted. It is equidistant from
each socket. T hese are available in most sur­
plus houses. T he plate caps should be cut off
between the second and third fins and the hole
retapped for a 6/32 screw. The author found
t he use of these plate caps easiest for fasten­
ing the copper st r a p between the tubes and
mounting the tab that su ppor ts the coupling
capacitor. If you are unable to find the s peci­
fied coupl ing capacitor, they can be obtained
from L-R Electronics, Pasadena, California.
Be sure to g-et the kind that have the bushings
threaded f or easiest mounting. The plate coil,
as in most amplifiers, is a cut-and-try affair.
Nearly anything f rom # 10 copper buss wire
t o ~ inch tubing wil l do for the plate coil . The
unit shown uses 3/16 inch automobile gas line.
Caution should be used in winding the coil
out of th is mat erial since it will collapse if
bent too sharply. A nice smooth coil can be
would if the tubing is first filled with fine
sand and the ends crimped closed. The handle
of a medium sized screw drivel' makes a good
f orm to produce t he required diameter. Make
the coil about 3 % turns to start and trim off
as required to obtain resonance. Note the
direction in which the coil is wound in the
photo. The proper portion of t he coil w ill be
opposite the antenna connector if this winding
direction is followed. Don't worry about du­
plicating the coil exactly since there is more

73 MAGAZINE



than enough capacity to make up for any loss
in coil inductance if you happen to trim off a
little too much. The author's units r esonate
with three, and two and a half turns respec­
tively at about half capacity on the variable.
T here a re a number of silver plating solutions
that will increase efficiency slightly a nd give
the coil a professional a ppearance. The other
high volta ge mica capacitor shown in t he
photographs is a bypass on the cold end of
the plate choke, however it is only a refinement
and is not needed for proper operation.

Under-chassis wiring is not critical and is
left up to the discretion of the builder. It is
advisable however, to keep the input capacitor
lea ds a s shor t as possible and not allow a ny
components to block air flow f rom t he blower .

Circuitry

The des ign represents probably the simplest
circuit that is compatible with good perform­
ance. A passive grid circuit is employed since
the idea was to build an amplifier with a mini­
mum of parts yet obtain a superior quality
sig nal on sing le s ideband. The use of a
pa ssive g rid circuit a lso eliminates the need
for neutralization. The plate circuit is shunt
fed so t ha t no de is on the t uned circuit,
therefore t he cold end of the plate coil may
be grounded and the loading capacitor elimi­
nated. T his also permits closer spacing be­
tween the tuning capacitor plates. It is
st rong ly recommended that the tube sockets
be of t he type with built-in screen bypass
ca pacitors a nd g rounded cathode pins. If you
absolut ely ca nnot get t his type or have a
garage full of the unbypassed kind, try at
least .01 mfd to g round with the shortest pos­
sible leads. If the front end of your neigh­
bor's T V set goes into orbit from one of your
parasitics, don't say you weren't warned. The
20K resistor from the screen to ground is
used to make the screen meter read upscale
a nd will allow better observation of screen
current fluctuations. Af ter wiring, r echeck
for poor solder point s and errors, it quite

NOVEMBER 19b1

NOW!
Space Raider

brings you the K6CT

D
I
V
E

POLARIZED
5
I
T
Y

BEAM!

SPACE RAIDER brings you a major
advancement in ante nna design concept
and performance.

The fam ous "K6CT POLARIZED DI­
VERSITY BEAM." One year of observa­
t ion brought forth the design. More
than another year in actual test (not
range but normal installation) proved the
validity of design concept , which vastly
improves forward gain, front/ back ratio
and reduces the 80% of Q SBcaused by
polarization shift to a ve ry low minimum.

The new SPACE RAIDER Polarized
Diversity Beams provide the ultima te in
performance, with forward gain, front/
back and side rejection advanced to a
newall-time high.

SPAC E RAIDER Beams priced from
$34.50 to $114.50. Shipments U.S.A.
prepaid thru November 30, 1961. in­
q ui re Direct.

1076 EAST WALNUT STREET
PASADENA, CALIFORNIA

DDD area 213 • SY 2-2526
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Looking from the rear of the chassis, the plate
coil is wound so that the p,ut that is 112 to :y..
of a turn from the ground end. is adjtlcent to
the antenna connector.

often pays off in a better unit.

Adjustment Procedure
(CW and SSB modes)

The following adjustment procedure is for
a plate voltage of 2000 volts and a screen volt­
age of 350 volts regulated. First set the bias
for a resting plate current of 100 rna. This will
mean about negative 50 volts or a little higher.
Desired maximum values of plate, screen, and
grid currents are a s follows: Plate current,
500 ma., screen current, 50 rna. and grid cur­
rent, 0 rna or a slight trace. Next connect
the antenna or a suitable load to the output

connector . Set the tap at * turn from the
ground end of the plate coil. Now apply a
small amount of drive from the exciter. As
the drive is applied, the plate current will
begin to rise. Immediately tune the plate cir­
cuit to resonance, as indicated by a dip in
plate current. Continue to increase the drive,
keeping a careful eye on the plate and screen
currents. At this point it might be well to
mention that with the value of 20K from the
screen to ground, the no-drive screen current
will be approximately 17 rna. As the drive
is increased the screen current will probably
go first below 17 rna and then will reverse
a nd go above 17 rna. This is normal. If, a s
drive is increased, the screen current reaches
50 rna before grid current begins to show and
the plate current reaches 500 rna. it is an in­
dication of insufficient loading. If however
the plate current exceeds 500 rna. before grid
current shows, it indicated excessive loading.
Adjust the antenna tap position to obtain 600
rna of plate current with just a trace of grid
current. At this point the screen current will
indicate somewhere between 17 and 50 rna.
Under voice conditions, the screen current will
kick around between 17 and 25 rna. The am­
plifier is now ready for operation on SSB
and C'V and will deliver approximately 600
watts output.

Ad justment for AM

If AM operation is desired, the amplifier
should be adjusted as above. The drive is then

C2

,"".
TAP 1/2 · 3 /4
TURNS FRO..
GRO~O.

-

C6
40mmf
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The plate coupling capacitor is supported by a
heavy aluminum strap at one end, and a short
length of copper tubing soldered to a lug, at
t he other. The plate bypass capacitor is
mounted in front of t he high voltage Ieed-thru
insulator. Note positioning so that the choke
leads can be short.

reduced until t he plate current is about 275
rna. Modulation of the excit er will then be
adjusted so that a trace of grid cur rent is
indicated on voice peaks. Plate current will
remain constant if the amplifier is properly
loaded. Output wiJI be around 200 watts.

Screen Protection Circuit

In the interest of preserving the life of
your tubes we present the simples t and most
reliable screen protection circuits known (ex­
cept perhaps for a fuse). Place a 50 rna. relay
coil in ser ies with its own normally closed
contacts in the screen supply lead, with a 6K
25 watt resistor from the normally open con­
tact to ground. If for any reason the screen
current should rise above 50 rna, the relay
wiII open and the 6K wiJI hold it there until
you can get things turned off.

Results

The unit is providing con sistent and reliable
communication on tropospheric scatter circuits
from Los Angeles to Central California and
the Bay Area. During the last VHF contest,
38 states were worked using the ampli fier.
Whatever mode of transmission you choose,
you will be surpr ised with the performance
obtained. The authors' are on single sideba nd.
generally in the first 10 kc of the phone band.
We'd be happy to QSO.

• •. K6QQN & W6QMN

NOVEMBER 1961

TALK ABOUT MOUNTABILlTY!
Anyway you want to mount your antenna
rotor, the HAM·M is the most versati le
around! No special parts to buy! (Even
the otherwise difficul t inside tower mount
can be accomplished with some angle iron
and a hack saw) . . . Mountab ility like this
is just one more reason why, at $ 119.50
amateur net, you just can' t top the HAM·M!
For al l part icula rs, co ntact Bill Ashby
K2TKN, or your CDE Radiart Dist ributor.

CORNELL·
DUBILIER

CORNELL.OUBILIER ElECTRONICS, OI V. OF FEDERAL P",CIFlC
ELECTRIC CO., 118 E, JONES ST" FUQUAY SPRINGS, N. C.
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Transistor Mike Preamp
Glenn Melme, J r., KbPZT
9337 Gotham Street
Downey, California

-
6.

--
*NOTE: Circuit shown for xtel mike for dynamic
mike add a 41K If.. watt resistor across the bose
and emitter terminals of CK122. Entire unit
must be in shielded ball.

CK722
c

,

All parts were mounted on perforated
mounting board cut to fit the inside of the
Mini-Box, and a hole on each side was en­
larged so that an 8/32 one-inch length bolt
and nut serve as a standoff support. In opera­
tion you simply readjust your transmitter
audio gain to suit your voice level. The metal
box serves to shield the components quite sat­
isfactor-ily ; however, shielded mike cord for
the input and output should be used. The unit
can be built in less than an hour. Try it, and
I'll bet that you too will say, "Wow! What a
difference!" ••. K6PZT

Parts Llst
1- 2 x 3 x 5 Mini-Box
2-Mike Jacks
1-.0H mid 10 volt condensor
1-10 mid 10 volt condensor
1-100,000 ohm *th watt rcetetoe
1-47.000 ohm l;4.th watt resistor
l -Z4 Ii vo lt batterv (E verea dy )
I -Battery clip holder
l -CK722 trenstetoe

{N ote : 47,000 resistor requi red only if u sed with
dynamic mike.)

How many times have you wished that your
transmitter might have just a bit more

audio gain? Neither my Viking II nor my GaD­
set II had an overabundance of gain in the
audio stages. Quite often, when conditions got
rough, I found myself shouting into the mike
in a subconscious effort to get more punch
from the audio driver stages.

A transistorized preamplifier seemed like a
'good answer since there would be no power
supply problems. The pre-amp shown here,
which works extremely well with the Viking
and Ganset equipment, evolved. An enterpris­
ing ham could repackage the unit to a smaller
size, but this served my purpose quite well.
Just a few dollars covers the cost of the parts.

Two such units have been built ; one is used
mobile on a Oonset two meter Communicator.
On the air, test reports usually have evoked a
"Wow! What a difference! How about sending
me the diagram?" comment. It is used in con­
junction with a dynamic mike. One resistor
can be omitted if a crystal mike is used at the
fixed station. It has put real life into the
Viking II and now, talking in a normal or even
hushed voice in the late hours of operation,
still provides more than enough audio gain.

The CK722 transistor was selected because
they are plentiful and cheap and do a more
than adequate job. The fixed station unit was
built into a standard 2" x 3" x 5" Mini-BoL

""~<~."--
'7

A toggle switch was mounted on the input side
to cut off the six-volt battery required to op­
erate the circuit. While the unit could be in­
stalled right at the mike, I left the mike cord
unmodified and used a. ten-inch length of
shielded mike cord, found in the scrap box, for
the output cord to the transmitter. The basic
circuit is exceedingly simple, and the com­
ponent values are not too critical.
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75 watts CW input
. . . 65 watts AM!

NOW COVERS 6 METERS IN ADDI­

TION TO 160, 80,40, 20,15,10
I

I

- , 1\ I I

1-\ \ I

I

Cal. No. 240-162-2 Viking " Ranger II" wired
and tested .. . . .. •. ... . . . . . . . Amateur Net

Now- a new version of the popular Viking " Ranger" . . . the
" Ranger-If" Tran smitter/ Exciter! Completely self-contained in a
handsome re-styled cabinet. the " Ranger II" now covers 6 meters!
As a transmitter, the "Ranger II" is a rugged and compact 75 watt
CW input o r 65 watt phone uni t. Pi-network coupli ng system will
match antenna loads from 50 to 500 ohms and will tune out large
amounts o f reactance. Single-knob bandswitch ing on six amateur
bands : 160, 80. 40, 20, 15. 10 and 6 mete rs-built-in VFO or
crysta l control. Timed sequence (grid block) keying provides ideal
"make" or "break" on your keyed signal, yet the " break-in"
advantages of a keyed VFO are reta ined.
As an exciter, the "Ranger II " will dri ve any of the popular kilo­
watt level tubes, provides a high quality speech drive r system for
high powered modulators. Co ntrol funct ions for the high powered
stage may be hand led right a t the exciter- no modificati on re­
qui red to shift from transmitter to exciter operation. Nine pin
receptacle at the rear brings out TV) fi ltered control and au dio
lea ds for exci te r o pe ra tion. Th is receptacle a lso permits the
" Ranger II" to be used as a fi lament and plate power source, and
also as a modulator for auxilia ry equipment such as the Viking
" 6N2" VHF transmitter. Unit is effect ively TVI suppressed . . ; .
ex tremely stable, temperature compensated built-in VFO gives you
exceptional tuning accuracy and velvet smooth control. Complete
with tubes, less crysta ls, key and microphone.
Cal. No. 240-162-1
Viking " Ranger II" Kit Amateur Net

FIRST CHOICE AMONG
THE NA nON'S

AMATEURS
®

E. F • .J OHNSON COMPANY . WASECA. MINNESOT A

Write today for our

newest Amateur Catalog!
Available now­
contains photos.
schematics, and detailed

specifications!
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Transistor Two-Tone

RTTY Osci Ilator
J . R. "Bob" Be rbev W5SFT
681 1 Tolland Street
0 011052 7, Tex05

FOR this issue, we ha ve a little more for the
RTTY fan, a "two-tone" oscillator on a

printed circuit board. This oscillator has some
of the sa me design characteristics of other
oscil.ators described in t he RTTY handbook
exes pt that transistors are used rather than
vacuum tubes. The oscillator discussed here
ca n be keyed on either mark or space pulses.

I . F SK operation requi res a reasonably s table
audio oscillator that will supply sta nda rd tones
of 2975 cycles for spa ce and 2125 cycles for
mark when keyed from t he keyboard of the
teleprinter. The two out put tones are simply
fed into the in put of a modulator or into an
SS B excite r which has very good unwanted
sideba nd and carrier suppr ession.

Transist or Ql is the oscillator. The oscillator

inductor is an 88 rnhy toroid type telephone
loading coil. This inductor is noted on the
schemat ic as L l-a and L1- b. Notice that
capacitors Cl through C8 are utilized for tun.
ing the oscillator and should be high-grade
mylar, paper or mica. Do not use disc ceramic
types . When adj usting t he oscillator frequency,
be sure t he entire circuit is complete a nd the
keyboard is connected in the circuit. Tune the
spa ce frequency (2975 cps) with the keyboard
circuit open. Tune the mark frequency (2125
cps) with t he keyboard circuit closed.

Circuit Description

The output from the oscillator, Ql , is RC
coupled to the base (input) of Q2, which serves
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s.. tMse ".w ,mits of youI'
SAW deal.r SOOIl, or wr;le
for color Iwochure.

BI ' SIOI. Penna.

FOR THE ULTIMATE IN POWER•••
LPA-t GROUNDED GRID LINEAR

Ready for a full k ilowatt? Here's the
power package for you. The B&W LPA-1
is new, skillfully engineered to gi ve you
everything you need in a n a mplifier . Two
T ype 813 beam power tetrodes, con­
nected as high-mu triodes in a grounded
grid circuit ... flexible Pi-network out-
put circuit with precise adjustment of
tuning a nd loading 80 t hrough 10 meters
.. . smart, functional styling.

The LPA-l takes no more space t han
a receiver, but what a difference it
makes in your s ignal.

PRICE $205.00

The LPS-l , a compact high volt ....rge
power supply for the LPA-1 . R emovable
switching control panel lets you use it
s ide by s ide or remotely. H ea vy dut y
components for continuous operatio n
. . . full wa ve single phase bridge rectifier
using fourType816 t ubes... R .F .filteri ng.

Compact LPA-M U impedance
ma tching un it for driver­
exciters with fixed output im­
pedance or marginal output.
Couples to bandswitching Pi­
network of LPA.l for a uto­
matic input matching. S imila r
unit, LPA-l\I U- 2 fo r B&\V
a m p lifiers ' L -1000-A an d
L-lOOI-A.

~---------------t
I I
1

I
• I

I PRICE $375.00 Il ~

LPA.MU $36.00
LPA·MU· 2S36.50

i --------------------~
I I
I I
I I
I I
I I
I I

1-__ -1

-
Canal & Bea ve r

Construction

as bot h an amplifie r and isolating stage. T he
output of Q2 is coupled through an inter-stage
transformer to the base (input) of emitter
follower Q3. F r om t he output stage, Q3, t he
audio tones are fed into the converter, for loca l
copy, and into the modulator or 8SB exciter.
Converter input is taken directly from the
emitter of Q3, while the output level for t he
transmitter, may be adjusted and is coupled
out from the arm of the emitter load resistor,
R2.

T he two-tone oscillator is quite simple to
construct on the printed circuit board avail­
able from 'I'rl-Tronics Lab. Inc. Only a small
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dr ill , small soldering iron and simple hand
tools are needed. P rovisions are made to mate
the printed circuit board with an Amphenol
PI N 143-010-01 connector for plugin use, or
the circuit board may be wired directly into
associa ted equipment.

Ad justme nt

The relay (Sigma F5-1000-SIL) is set for a
pull-in current of approximately 8 rna. How­
ever, other relays with equal coil values may
be used in this circuit. Relay current is ad­
justed by potentiometer R14. This adjustment
is made by breaking the circuit between R14
and one side of the relay coil and inserting an
appropriate meter.

Oscillator output level is adjusted to obtain
equal output amplitude for both tones. This
is done by keying the printer and adjusting
Rl until there is no difference in the trans­
mitter plate current readings during mark and
space times. When this adjustment is com­
pleted, tone output of the transmitter will be
equal for both mark and space.

Conclusion

All parts listed for t his project may be
purchased from your local di stributor. How­
ever, a well stocked junk box should produce
most of the parts required to complet e this
circuit. The 88 mh y coil can be obta ined from
sources listed in the RTTY handbook or from
Irving Electronics, Box 9222, San Antonio 4,
Texas. The printed circuit board is available
from Tri-Tronics Lab. Inc., Box 238, Euless ,
Texas, (Price $2.00 P.P.) and t he transistors
are available from any Texas Instruments
Incor-porated authorized distributor. It would
he ad -lc able to check sur plus ads to find the
required relay a s many of this t ype can be
found from sur plus houses. . .. W58FT

Part. List

All resistors ~ watt
A ll condensers 100 volts
CI. 2. 3 p lus C8 equal approx. .0398 mfd (2125 cps

tone]c... 5. 6 p lu s C7 equal a pprcx . .0341 mfd (297 5 cps
tone ]

LlA-l.lll- s E.'e text

L2

. -±I ·005
3300 MF
IW -

- 200 REG

150 REG

co 4.' RFC

12K
IW

--- ......~
5()()

_ V2
~-------- ~

~ 500

...._~­
V3

.11 _

27 K

"
~~O

>
2700

27K

T( 15

"

c-I~ 15

10jJh
RFC

27K

-

1,---

O~9±
MF:r:

15

.J ~

500

t---+-~f.:.. 50~
27K I-- c

LI-5 TURNSttI61/4"OIA,CENTERTAPPEO
L2-4 TURNS 161/2

nO
IA.CENTERTAPPEO

WITH 2-TURNS INSUlATED LINK
FOR OUTPUT(NOT SHOWN)

CI,C2- 30 mmt BUT TERFLY
C3-3-30 mmf AIR TR IMMER

I....-

ADD ENDUM FOR CRYSTAL OSCI LLATORS

Please substitute the following diagram for the one mar~ed lin error} as Figure 12 in the
September issue, page 57. We heve various lame excuses for th is. At any rate we are maintaining
our inadvertent. policy of publis},jng all articles in three parts: the original articl e, the corrections ,
and the corrections on the corrections. This sori of lends a nice fee ling of contin uity to the magazine
don't you think? '

Now, about .t},is oscillator. This .is a capacitance.brid~e oscillator and it is capable of giving you
the 73rd harmonic of a crystal. putting you on 2 19 mc With a 3 me crystal! This should be greo!lt for
a 220 mc converte r.
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Have you

D. L. Helle. KlHNP
14 De tkle ef Lene
l evittown, Pe nnsylvenle

met these

Characters?
equipment ca n't go much over 300."

"I think he runs 1025 watts at 3 in the
morning."

" When did you last bear him?"
" This is a whitewash. Last week." (his AF

ga in up a bit.)
"When was your TV last repaired1"
"This is a whitewash. Six months ago" (add

3 db a udic.)
This continued a bit-he finally admitted

having had no trouble s ince his set was fixed
many months back. AF gain slowly advancing.
I t hen a sked why he had "s igned a false state­
men t and submitted it to FCC-a government
agency. Response wa s confused- t he volume
was up pa st t he distortion point. On the re­
port form I had a brief transcript of our con­
versation, and my findings, and at the bottom,
"FRAUDULENT." I showed him the report
a nd invited his signat ure. "I'm a businessman.
I don't sign anyt hing." As I left he was still
yell tng "whit ewash."

Then there was the case of Mrs. B. A severe
case of TVI had been traced to an appliance
in her house; s ince she was unwilling to re­
pair it on her own, in due course she got a
note from F CC. Unfor t unately her TV was
as sick a s the appliance a nd the amateur who
had traced the t rouble was in on all channels.
She r efused to get a filter or to do anything
but phone a nd complain. Finally she was in­
s isten t on r elief for a special program-re­
quest denied. So she ca lled FCC and gave
t hem hell. \Vi thin several days an FCC en..
g ineer had visited t he amateur and found him
clean . He then went to Mrs. B., who was very
pleased to see hi m-unt il he told her she
should fix her TV. Then she had unkind words
for him. The pr oblem was compounded by the
instructions regarding her TVI appliance: fix
it, license it, or get it off the air.

Much of our t rouble is caused by misin­
formed ser vicemen. A t ypical case was caused
by one of the larges t ser vice org anizat ions.
A Dra ke fi lter was properly plugged into the
set , but the filter was st ill ineffective. The
recheck showed that the filter was grounded
wit h a steel spr ing extending the width of
t he set. P erha ps t he dc resistance was low,
but the rf impedance of this sever al hundred
t ur n coil figur ed to be sever a l thousand ohms.

T H ESN incidents in the work of a TVI com­
mittee arc t he calls we ta lk about . The

maj drlty of our compla ints are bona-fide ; most
of the compla inants a re polite and reasonable,
and their troubles are always ( a lmost ) com.
pletely cleared. The committee serves a u seful
purpose both f or the ama teur a nd his TV
listeners. But have you met-

He quit e indignantly insisted that K3-be
kept off cha nnel 8. I had no t rouble convinc ing
him the nearest channel 8 wa s sever a l hundred
miles away and hadn 't yet been reported Q5­
he kne w that. But he was sure the ham had
no right to be there calling CQ 20. I couldn't
quite unders tand what he expected.

She repor ted excellen t reception of \Va­
next door, which she couldn't understand si nce
" I only have an indoor an tenna."

She was happy to have the committee vis it
her, for the amateur interference was "quite
upset ting" according to her let ter. But a check
of the TV showed no interception at all. Nor
did the radio or phono. " what is the trouble?"
I a sk ed again.

"He's a lwa ys on my telephone."
"The telephone compa ny will clear it up­

for f ree, no less."
"But you don't understand," she cont inued,

almost cr ying. HI can't hear the one he's talk­
ing to."

The follow-up of a petition is often an un­
usua l experience. One of these involved a six­
meter opera tor running close to a half gallon
--of course his own TV was , clean, but we
expected technical problem s. we h ad none­
j ust char a cters. But we were forewarned. The
petit ion a s sent back from F CC ha d several
dozen s ignatures , but involved only eight TV
sets.

A typical call was that at Mr. M's house.
The check of the TV showed absolutely no
amateur pickup even with t he set detuned. I
pointed this out to Mr, M. and a sked when he
had t rouble.

"Three in the morning."
"He's running full power now, and we see no

s ign of him on the set ."
"He runs more power at three in t he morn­

ing."
"That's impossible," I ha d to say.
"How much can he run? I heard he's run­

ning 20 amps."
" Legally he can run 1000 watts. But his

NOVEMBER 1961
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T.V. Special Receiver
l ouis Hutton W~ROF
2608 South Fern
Wichita 17. Kenses

"
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T HE equipment described in this article is
a r est r icted coverage amateur communice­

tion r eceiver. It features 2.8 kc bandwidth, AM
and 8SB detectors, crystal controlled BFO,
and S-Meter. Up to 12 individual frequency
bands may be selected in the 3.5 to 60 me
range. The receiver's over-all performance is
comparable to commercial products in the 150
dollar class, but will cost the constructor from
one half to one third less, depending on the
contents of the "junk-box,"

I decided to build a receiver after having
some sad experience with portable operation
using a commercial ae-de "communications"
receiver. The decision to try my hand at re­
ceiver construction came when I listened to
the home constructed receiver built by K;LZU.

His receiver is a copy of the unit described on
Page 540 of the Radio Handbook, 15th edition.
My receiver is designed around that unit but
is modified to fit my requirements and parts
supply.

Tuner Modification

The surplus TV tuner used for the front end
in this receiver is a Standard Goil cascode
type removed from an old 1953 model Majestic
TV. All of the wiring except the beater circuit
was removed. The 21 me if coil was discarded
and the mounting tab hammered back flush
with the chassis. New condensers and resistors
were purchased and the tuner chassis was re­
wired as shown in the diagram. I removed the

Tuner

BAND WIRE ANT GRID PAD MIXER PAD OSC TICKJ,ER OSC GRID PAD---- ---- - - - ----- --- - - --- ---------- ------- ---
WWV 22 IlT 34T 68mmf 21T 90mmf 12T 20T SOmmf NPO
80A 24 27T 9 Uf 7Smmf 60T 7Smmf 30T 6 0T SOmmf NPO
80B 24 27T 9 Uf IOnnmf 6 0T 180mmf 3 0T 60T S6mmf NPO
40 22 17T 4ST 33mmf 40T 7S mmf 1ST 26T 82mmf NPO
20 22 7T 19T SOmmf 2ST SOmmf 9T 1ST 82mmf N PO
·15 22 7T llT SOmmf 13T 47mmf 7T lOT 100mmf SM
CB 22 8T l OT SOmmf l7T 10mmf llT 8T 100mmf SM
10 22 6T 8T 20mmf 8T S6mmf 8T lOT 2Smmf NPO

Coil Table. All wire enameled and close spaced .
Mixer padden either disc ceramic or silver
mica, a ll other padden d isc ceramic.
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Now you ca n u se your
tape recorder in your st a­
tion . The universal Hybrid
Cou pler connects receiver,
transmitter, tape r ecorder,

s pea ker. microphone and 600 ohm line. With ONE
switch a nd NO a djustment y ou are ready to:

1. Record 80T H si des o f QSO.
2. Tran sm it recorded QSO o n the a ir or to a 600

ohm line. .
3 . Record inform ation from 6 00 ohm line now,

tra nsm it later.
4 . Operate you r tra nsmitter f rom 60 0 o h m line.
U niq ue and sim ple t o operate. Uses a new wide

ba nd hybrid n etw o rk wit h a n easy to set-a n d- f orget
b road balance null cont rol . Convenient t erminals a nd
sta ndard a udtc -typa con necto rs. Opera tes eit her
VOX o r pu sh to ta lk wi t h AM o r SSB with a ny high im­
pedance microphone. c rystals o r dyna m ic. M o u nts
horizontally o r ver tically. Requires no power. Com.
pact size: 6~~ wide, 2 1}'j1" h igh, 8%" d eep. Attra c­
t iv e two-tone g ray f in ish. Furnished complete with
installa tion i nstructions and easy-to- follow set -u p
proc edures. Add s hours o f pl ea sure and utility to
your station. $4 9 .50 . Orde r t oday from any of the
touowrng distrib utors:

HARRISON RADIO CORP., 225 GIWlwith SI.. N. Y.1. N, Y.
NEW ARK ELECTRO NICS CORP., 223 W. Mi diwn SI.• ChiUgo6. III.
RADIO SH ACK CORP., 130 CommonweAlllh A~ •.• Boslon 11. MiSS.

EVANS RADIO, INC., P.O. 801312. Conc:old. N. H.

WATERS MANUFACTURING, INC.
Wayland, Mass.

metal side cover plate, fine tuning control and
capacitor. T he coils a nd the fibre coil form s
were removed from the clip-in coil strips. Coils
were rewound as listed in the coil table.

Construction

T he major components were laid out on
the 11 by 14 by 3 inch chassi s a s shown in
the photograph. Since my operation is pre­
dominantly AM a nd SSB, I used the 2215 kc
crystal lattice if filter (2.8 kc bandwidth) made
by Hermes. T he receiver made by K~LZU used
a homemade filter at a much lower frequency
(455 kc}. H is receiver was dual conversion,
wherea s mine is single conversion. T he if
transformers are designed for 1650 kc if opera­
t ion , but I modified them to 2215 kc by
replacing the padder condensers across the
coils with 20 mmfd silver mica condensers.
Af ter the major components were mounted the
t ube heaters were wired a nd power applied to
make sure of no errors or omissions. T he power
supply and audio circuits were wired and given
a quick check by connecting the output from
an audio signal generator to the grid of the
t r iode section of the 6T8.

The if stages, Ave detector, noise limit er
and the AM detector circuits were then wired.
A 2215 kc r f signal was fed to the input of
the fi lter to align the if stages. The if stages
promptly broke into oscillation and no amount
of st agger tuning or cathode resistor value
juggling would completely cure the trouble. I
finally traced it to the noise limiter wire
which was routed too near the plate a nd grid
circuits of the if strip. This wire was re·
routed away from the if circuitry and the
feedback stopped. T he S-meter circuit wiring
was completed and connected to the A VC buss.
The original 1.25 millampere meter was re­
placed by a 500 microamper e unit to provide
for a greater swing to the S-meter indicator
on weak signals. The meter was carefully
removed from its case, and the lettering
blanked out with black dope. Decals were
used to mark the new calibrations, converting
it to an Scmeter.

The product detector and crystal controlled
BFO circuit were wired next , and each BFO
crystal frequency was adjusted to the proper
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METRO ELECTRONICS
172 WASHINGTON STREET, N. Y. C. 7

MRT-90 Transceiver
C om plete with 19 tu bes. 6v power sup­
ply and 12 pag e conversion-inst ruction
manual fo r simple conversion to a two-
meter phone tra nsmitter $24.95
C onversion Ma nual only $ .50

19

Shipping Charges: $2.25
Size: 10" I 8" x 4" Weight: 13 Ibs.

See a" id .. i ll O cr..b er 73. ptJge 3 6.
S qy. K 2 I'.IUI : ..Fa.......icr·

HalftAids
P. O. BOX B072 SPOKANE, WASH

A o; omposi le of 10 l e o; ti onl
0 1 ope ro li ng a ids ond I t o l;On

. e e Ol'ds . Spadous log, p.eli.e s,
Coli- Nome· QTH Ind u •••ete . ete.

S S.95 * pOllpoid U. S. A.

QSL 8001(

Enhone e s, proteets, d is p loy s QSL' s . Ten deor ho lders
(8Y.! .. 11) w i, h heavy mo unti ng she e ts . $ 3.95 * postpa id U.S.A .
Add it ionol hol ders 5 lo r $ 1 . 0 0 when Ol'dered with QS L Book.

• A.dd S J, O O /0' YO ll t c ell 0 '1 COIi U e, Illllst,Qud.
If .....rs . <ldd ,,% S t . S<ll.,s "fI<.

Whereas most moder n communication re­
ceivers provide for coil frequency adjustment
by padding and t r imming condenser on slugs,
this tuner is adjusted by removing turns from
the coil or by squeezing or spreading the coils.
The grid dipper is used to check the rf coil fre­
quency. Sufficient turns are supplied on the
coil so that resonance at the desired frequency
is fou nd with the antenna trimmer half
meshed.

~~:-:-

point on either side of the bandpass of the
if fil t er. One crystal appeared to be on fre­
quency, but the other requi red a small amount
of capaci tive padding to br ing it on frequency.
The tuner sub-chassis was now connected to
the if, Ave, and power supply circuitry. Now
begins the most trying part of building a ire­
ceiver of this type, the front en d a lignment.

The oscillator tickler winding is wou nd in
reverse rotation to the oscillator grid coil so
that it will oscillate.

The coil and tuning condenser combination
that I used requires two coil banks to cover the
75 meter phone band. Only the phone portion
of 40, 20, 15 and 10 meters are covered in this
receiver. The enti re 11 meter citizens' band
and the 10 Me WWV bands are provided on
two more coil st r ips.

Cabinet

NOVEMBER 1961

Tuner Adjustment

The cabinet is formed from two pieces of alu­
minum. The bottom half is painted a dull black,



•

and the top half silver grey hammertone.
A chrome trim strip salvaged from t he dash
of a 56 Buick was used to cover the joint where
the two pieces were joined. Sheet metal screws
through rubber feet are used to hold the
chassis in the cabinet. The dial sca le was cali­
brated on a piece of white cardboard, then
redrawn in twice size. This was photographed
a nd enlarged to full size. The dial cover was
swapped from another amateur and was
originally part of a two meter Geloso YFO
dial assembly. A speaker assembly was manu­
factured from a dime store plastic flower pot.

Connections are provided in the r ear of the

chassis for the speaker, and remote control of
t he receiver B plus. The S-meter adjustment
is also located on the rear apron.

. .. W~RQF

Parh list

Tl-3-1650 kc if transformers modified to 2216 kc a s in
text. 912-Wl . W2, W3.

T4-Stancor A3877 (5000 to 4 ohms) .
T5-Stancor PM 8409 (700 vet/90 rna: 5v/2A: 6.3v/ 3A).
T6-Miller 012-W1.
T7-8tancor CI709 (8 Hy. 85 rna) .
F-2215 kc filter; HERMES ELECTRONICS CO., 75

Cambridge Pkwy, Cambridge, Mass.
S_mf'ter_500 microamp; Burstein-Applebee 18A916.

Jim Kyle K5JKX/6
185 1 Stanfo rd Ave nue
Sante Susene. Celi iornle

Solid Power, OM!

OC OUTPUT VOLTAGE ee..
Of TRANS 0l.1TPUT VOLTS · --=

- ,
VA<:

"',Ej

You can write the manufacturer (tell them
you saw it in 73) but if you write to more
than one at a time you'll discover, as we did,
that each manufacturer inserts a different saf­
ety factor in his ratings. The result will he
that you still won't know how many diodes
to hook together for your 2500-volt supply.

7 REP'fIIE$ENTS ONE LEG OF Ci'aI'TS;
, ,. - -~ MAY BE UP TO B DIODES P£R UG.

i. _ .. SEE: TAIL! I
TRANS
OOTNT +

VOLTAGE

We've compiled a chart list ing the number
of diodes needed, according to various voltage
ratings, for a number of commonly used trans­
former voltages; a companion chart translates
the PlY ratings back to diode type numbers
to make it easy to obtain the proper diode. But
before we explain the chart, let's look at the
tv....o circuits most used for medium- to high­
power supplies: The full-wave center-tapped,
and the bridge.

The full-wave center-tapped circuit, shown
in Fig. 1, is the conventional vacuum-tube
power supply circuit. If this is the circuit
you're goi ng to use, measure the output volt­
age of the transformer from one side of the
high-voltage winding to the center tap, and
read the "full-wave" column of our chart.

The bridge circuit of Fig. 2 isn't so common
with vacuum tubes, since supplying filament
current for all the rectifiers poses a problem.
However, with semiconductor rectifiers the
filament-power problem disappears, and the
bridge circuit becomes more attractive because
it allows approximately double the output

NANUFACTURER PE AK INVERSE VOLT AGE RATINGS

'00 "" '00 "" 100"
A .~ru OA210

Diodu. lac. 0 1 ·5~ 0 1 · 56 0 1· 58 01 ·510

Gtlleral Elec l';c IN60~ IN605 IN 606 IN 560 IN 561
/IIallot, IN2094!T4oo IN 2095/T , 00 -
101010101. IN540 INI 095 IN1096
Rlylbeon INHO IN109' IN547
Suke s·Tuli• • J,j · 500 ". 60.'"
S,h ...i. sxoco

'I T E'VE said it so often, it's hardly wort
VV while to say again that semiconductors

are here to s tay. And it's no news that one
of the most obvious applications of semicon­
ductors in a ham rig is in the power-supply
department. Therefore, we won't give you any
sales pitch for siliconizing your power supply
except to point out that solid-st a te rectifiers
run cooler, last longer, take up less space, and
in the long run cost less than do their
vacuum-tube counterparts.

Designing (or haywir ing, whichever term
you prefer) a low- or medium-voltage power
supply around silicon rectifiers is a pretty
simple affair; however, when you get into the
neighborhood of 100 watts' worth or so the
job can get rather hairy, since unlike the
vacuum tube the silicon rectifier is a bit weak
in the department of reverse voltage. The kind
you're most likely to find at the corner parts
emporium is rated to take only about 130 volts
of ac, which isnt' much help when you want
750 volts dc output.

Connecting a number of the little gems in
series easily overcomes the reverse-voltage
problem. Just one small question arises then­
and confusion reigns around the answer. That
question is: "How many in ser ies for what
voltages?"
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half as many diodes of a given r a ting per leg,
the bridge circuit contains four legs while the
full- wave circuit has only two. Therefore, t he
transfor mer output voltage should be the de­
ciding factor in choosing the circuit.

Semiconductor rectifiers a re unlike vacuum
tubes in another way, too; they can't stand
mu ch overload. The voltage ratings given in
our chart include a 10 percent safet y factor to
allow for line voltage sur ges ; if possible, you
should increase t h is safet y factor by designing
for a voltage slight ly higher than that actually
present. If you need the figures for a voltage
not included on the chart, you can calculate it
easily. First mu ltiply the t ra nsformer output
voltage by 3.08 (for the full-wave cir cuit ) or
1.54 (for t he bridge circuit ) to find the total
PlV r ating you m ust have. Then divide t h is
figure by t he PlV rating of t he diode type
you intend to use. Naturally, t he answer must

B' _611 Handie-Tolkie case, brand new .. 4 .95

WE BU'l1 BC-610, GRC, VRC , TS Equip. & partsl
TUBES, e tc. TOP PRICES PAID! What do you
hove ?

i WRITE IN for new Bargain Bullet in!
A ll o rders FOB La s Ange l~s. 25% deposi t re ­
qu ired. A ll items sub ject t o p r ior sa le. NOTE
MIN IMUM ORDER, $ 3.00. WRITE TO DEPT. 73

RA-105 POWER SUPPLY
11 5 vee, 60 eye input, multiple evtpotsr 2400
@ 10 ma., 540 v @ 175 mc., 295 v @ 100
mo ., 6 J vee @ 12 a, 6.3 ve e @ 10 0.
Tub e s : 3 -504, 3 ·2X2, & 1-6 X5.
With t ub e s .. . . . . . . . . . • . . . . Exe. Condo $9 .95

NEW GUARANTEED TRANSMITTING TUBES
829B /3E29 •. ..• 4 .95 400A .• .••• .• 25 .00
4-10ooA ••••. . • 75.00 35TG . . . . . . . . .. 2 .95
lOOTH 9 .95

RT·91 /ARC_2 COlliNS TRANSCEIVER
2-9 Mc. 50 W Xmtr. and Reev'r. 24 V. input.

Wjlh Schematic. Good Condo $39.95
TiJO 2-METE R TRANSMITTER : 50 Watts Outputl
At last , .we got ' em ! The ones th e VHF boys how
been cry.ng for for two yean. and at V. t he priet"
many h3~! been sol ll for I Complet_ One of tho
most versa t ile hi gh power AM transmitters ava ilable
No eonveestnn req uired. Manufactured by RCA
Separate mcdular P ower Supp ly. RF and Modulator
sections. Excellent colJd it ion. F ina l uses 829B dr iven
by 829B . I IOV 60 cycles. L ike Wow ? THi S IS IT.
Rnb us at only $89.50
MOBILE RADI OTELEPH ONE 150· 170 me FM. 6v
Input. Outp ut 25 watts. Co ns ists of Tran smitter
Receiver. Ant enna & connecting cable. Manu factured
by West Coast Eled r onics. Good cooo. $24.95

EQUIPMENT CABINETS
Commercial typ_Not surplus l 21 Y2 " wide x 16Y2"
high x 15" deep . Tak e st andard 19" x 14" raek
panel . Ori ginally used fo r comm' l sound am P. Vcn .
t uated. Blue enamel fl nish, very sli ghly scratched.
Yours at a fraction of the or iginal cost. enly 4.95

TRANSFORMER SPECIALS
Comm'l BC Type--n ot surp lus. All new or li b new.
fu lly guaranteed. All 115v 60 cye pr imary.
P LAT E XFFM R 8500 VCT I amp. 220/440 volt
primary. Open frame. EPCO model 1001, ( Y,
Gads, a stearn 49.95
Fu ll eng ineering drawin gs avai lable.
CHICAG O Model TR I040, 4700 VCT @ 400 MA.
Fully shie lded • . ....•.. ... . .. .. .•.•......• 29.95
5700 VCT 120 MA. Sterli ng MolI el 3214. Open
frame. Only 5.95

WIRE RECO RDER-Hecord Your QSO' s l Operates
on 28YDC @ SA. Good Condo • . . . • .••..• • 9.95

COMMAND SETS!
R.28/ARC·5 100· 156 MC. J<:xc. Cond. ..... • 22.50
Q-5' ar RECEIVER : 190- 555 ke. Excellent. .. . $9.95
3. 6 MC R ECEI VER : Excellent . .• ...•. .... .• 7.95
6·9 MC REC EIV ER: Excellent. • ...........• 7.95
2.1 ·3 MC TRA NSM IT T ER : Ex cellent ..•.N"EW 5.95
3·4 MC TRAN SMITT ER : icxcenenr . 9 . 9,~

4-5.3 MC T RANS MIT T ER: Excell ent 4.95
5·3· 7 AC TRAN SMITTER : BU'ellent 4.95
7·9 MC TRANS MITTE R : Excellent. Luce New 14.95
MD· 7/ ARC-.; PLA T E MOD ULATOR : F or all

or tile all"l-e Transmit ters. Excellent•. .Only 4.95

COLLINS MBF TRANSCEIVER
60· 80MC 5-wott crystal co ntro lled AM d esk­
toP. u n it . Built-in 110VAC /DC power supply.
Ea Sily converts to 6, 10 o r 11 Meters . Excellent
C~ndition. Hard .to get a t any $49 95
price , but ours IS only . . . . . . . . •

1

2
3
3

2
4
2
4
5
3
4
3
5
4
5

1

1
2
1
2

...
TO ~rER

600

400

600
400
500

800
400

1000
500

BRJ(X;E O RClnT
PlY raring of Number
each diode per leg

•
Ne

FULL WI!VE ORCUtT
PlY ra tin.': of Number
each diode per leg

400 1
800 1
400 2
600 2
400 3
800 2
400 4

1000 2
500 4
400 5
600 4

Transformer
Output Yolta~e

130
260
260
375
375
520
520
650
650
650
750
750
97.5 1000 3
975 ODJ 5

1040 800 4. BOO
1040 400
1300 1000 4. 1000
1300 800 5 500
BOO 400
1500 1000 5 800
1500 600
1950 icco 6 1000
1950 &0
2600 1000 8 1(XX)
2600 ~O

TABL E I. Number of diodes req uired per l eg.
voltage f rom the same transformer. For t he
bridge circuit, measure t he t ransformer output
voltage across the full h igh-voltage winding,
a nd read the "br -idge" column of our chart.

You 'll note that t he rect ifiers are apparently
able to stand twice the voltage in the bridge
cir cuit that they can handle in t he full-wave
circuit. This happens beca use, in t he bridge
circuit, two of the four bridge legs are always
in a series at any instant. You'll also note that,
for t he same transformer voltage, t he same
total number of diodes a r e used with either
circuit. While the bridge cir cuit requires only

•
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A. USE OF EQUALIZING RESISTORS

-~~ ~I-----
B. CURRENT LIMITING RESISTOR (ONE PER LEG)

be rounded off to the next higher digit-where
are you going to get half a diode? For in­
st a nce, a 1500·volt transformer voltage would
requ ir e a total PIV rating of 4620. Usi ng
l OOD-PIV rated diodes, we get 4.26 as t he
answer . Ou r chart list s 5 diodes.

To make su re t hat t he voltage divides prop­
erly between the various diodes in the string,
connect equalizing res istors in parallel with
t he diodes a s shown in F ig. 3A. T he high­
va lued resistors won't degra de diode per.
formance, but they will make certa in that no
individ ual diode is overloaded due to failure
of the voltage to divide properly down the

470K 4 K st r ing. Om ission of these resistors has caused
failure of a number of experimental power
supplies.

The final point has been sa id so often it
seems almost unnecessary, but forgett ing it
can also cause monetary grief (32 diodes rep­
r esent nearly a t hird of a centibuck, any­
time I}. That is t hat a semiconductor diode
mus t have a curren t-limi t ing resistor in series
with it a s shown in F ig. 3B. The value of
t his r esi stor need not be over 5 ohms , a nd a
2-wat t 4.7-ohm unit will do the job nicely.
Its function is to protect the rectifier a gainst
over-current in case the supply is switched on
when the AC voltage is at its positive peak
and the filter ca pacitors are discharged, Under
these conditions, the ent ire power-supply cir­
cuit looks like a dead shor t across the line, and
the diode plays the r ole of a fuse (t he fuse
itself won't blow out in 1/120 second, but the
diodes w ill in consider ably less t ime than
that ) .

Letters

Simple as A·8·CI
()~ar Editor :

T he t hought provok ing discuss ion of classes of am­
plifiers in your August issue has indeed provoked m e
- accord ing to informa tion in one statemen t In t he
discussion, m y mobil e rig ha s been operat ing in a "sell.
contradictory" m ode for the la s t year I

The statement I take excep tion to is " ..• a class Cl
amplifier is eet r-conn edicto.ry r to operate class C, g rill
current m us t flow:' Pran kly, I find this s tatem ent 'sel f.
contradictory.' To explain. , ••

Author Ky le correctly identified the class C mode BII

that m ode where plate curren t flow occurs in less tha n
half the cycle. H oweve r, it is not necessary for &,r id
current to flow in order that plate current flows, For
example, a tube could be bi ased at, say, 30 volta beyond
plate current cut-off, cut-otr bias being, say, -60 volts.
Thus, the d-e bias is -80 volts. Any sig n a l having a
peak s wing of more than 30 volts would cause the tube
to conduct plate current for that time in the cycle
where the s ign a l voltage overcame the cut-off level.

Admittedly, most power tubes won't operate very ef.
ficiently or near their power ca pabil it ies with such slight
excitation. However, some modern beam pentodee have
so h igh a gm that they exceed t heir doe plate power
ratings at zero bias. T here is no need to drive such a
tube into the posit ive g rid current region, t hus consum­
ing driving power.

To be su re. my 5 band 400 watt. eaj-rter-eontrol m obile
r ig could not have been bu il t Into it s 6" x 6" x 9" en­
closure without the feat u re of class Cl operation of t he
two 6DQIj's in t he fi nal ; w ith neg ligible dr ive r-equ jr-e-

MARS Broadcasts
S"d.y" 2-4 PM EST 3295-7540-15. 715 Ie
N o v. 5---Introd uetion to Sonar
Nov. 12-Underwoter Commun ications
Nov. 19-Modern Submarines
Nov. 2b---O ceonog rophy

22

m ent a the VFO-exc!t£'r was reduced to a two tube a lTair.
I hope t hat t hese comments w ill save the class Cl

m ode from an u ndeserved fa te of 'se lf -cont ra dic tion' I
John Dannenbt'rg W6111U'

You're right, now how ab?ut an article on that rig!

Dear Big Daddy:
W ell , it's a wonder some cat h asn' t come up w ith a

ree l crazy answer to this license fee b it. So h ere' s my
monumental answer- to a lot of things-this will really
solve t he whole problem:

C. B ,$5 per application and renewal
Novice •. . . . . . . .••• •. $5 per application
Technician ••. . .. ... . $3 per application and renewal
General, Advanced,

etc. • .•. .••.• ••• •. . $1 per application and renewal
Extra Class ••••• . .•. $1 per application
Ladies ••• • . ..•••• • • . Free, God Bless 'em,

Can YOU th ink o f It. bettee incentive (or Novices and
Teeha to bone up (or the General exam 1 And a ssuming
300,000 amateur Hcenseea in the near future, 300
KB UCKS should fill the pot n leely down there in Di rect
Current Land. L ike, m an, this plan is way out I L ike,
man, cats w ith 365 DX contacts per year entitled to
3% reduction in fees u pon subm ission of QSL' s. Like,
additional 1% r eduction for cats w ith cool hornebrew
Hn ea ra. Man I Like, end of fisc a l yea r surplus to be used
for Gia nt Huna nn d Sm ash H amfeat a n d S urplus Prize
Drawing . Yeh I

I realize i t tu ke a r('ally brillia nt p eopl e like you a nd
me with t he crystal clear- keen perceptabili ty to reach
the logical solutions un a ttain able by t hose W3-c Jods : and
opposition wlll rear its u gly head supported by t he
dunces of the rest of this s t up id world who are too
cheap to contr-ibute to the support and furthf.'rance of
the glorious hobby of Amateur Rad io and 73 Rag .
Let' s race it. You and I are in the m inor it y, and I have
the g reatest respect and admiration for you.

Please excuse the cr ayon-they don't let me have any.
thine' sharp here.

Lou W3PVB
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UHF
450-470

That it's tops in
performa nee

That it's tops in
quality

That it's a ba rgain
at the price

• Hea vy duty con st ruction

• Two ha lf w ave e lemen ts

• Can be cut to fr equency

• Mounts o n standard
) %" pip e

• 52 Oh m Impe dance

• SWR le ss than 1.5·)

TG·5-S FIXED STATION
$95.00 LIST

W rite fo r Catalog Listing
All Mode ls, Gain Figure s

a nd Ra d io tio n Pa tterns

1
2
3

ANTENNAS
HIGH GAIN

VHF
144-160

You've Seen Our Ad, You
Purchased Our Antenna
and You've Proven . . .

PRICES FROM $19.75 LIST UP

•Our W. yn"
1 read with interest the article o n " Zer o Shift Key­

ina''' by Jim Kyle in the September, 1961 Issue of "73,"
Both you and Jim should be complimented on brina'ina'
to the attention of the amateur fraternity new tech­
niques wbich can be tried and evaluated by interested
experimenters.

Perhaps a few footnotes to J im's article, elabcrafing
on some of the characteristics of zero shift keyina'
mia'bt be of interest to your reeders.

The modulation scheme described in the article is a
type of phase modulation. I t is sometimes referred to
as 180 " phase shift moduletton and bas been u sed in
various commercial and military communication sys_
terns, Conaldertng- fint the bandwidth requirements, it
shou ld be noted that this type of keying, when the bits
have a nominal length of 20 m illiseconds, will produce
side bands every 25 cycles from the original carrier tre­
quencz, For any intellia'ence to be transmitted, at 1e1l.15t
the first pair of side bands must be transmitted and
for good keylnil' eberactertet tca the first a nd third s ide
bands should be transmitted, This means that ior the
example chosen. a minimum bandwidth of 150 cycles
per second would be required. As the author pointe out.
the 850 cycle frequency shilt is a It"g"acy from land line
work and creates an artificially broad channel requ ire­
ment when applied to RTTY work. The lilO " phase 6bift
type ot modulation should, therefore, be referred to as
a m inimum bandwidth eyetem. The concept of zero fre­
quency s hift is not truly accurate. I t i ll, f urther, Inter­
esting to note that when equal numbers of marks and
spaces are being sent. the actual power transmitted on
the oria'inal carrier frequency is zero--all power appear­
ina' in t he generated side bands.

I nasm uch as the modulation scheme results in m ini­
mum occupied bandwidth, it should Dot be difficult to
obtain an interpretation or rulina' from the .F CC to
permit amateur use of this technique in any of the
bands currently allocated to CW or U T l'Y work.

The technique of 180" phase sh iH keying relieves the
user of the requirement of re-establishiDa' the two audio
tones requ ir ed in the standard HTTY u sed by amateurs
at the present time. Th is is, a8 J im points out, prob­
ably its chief advantage. I ts chief disadvantage WU8
apparently overlooked in the original article. however.
If a. C W shrnal is transmitted on an lIF band by re­
flection from the ionosphere, Quite commonly more than
one t r a n amlssfon path w ill exist between transmitter
and receiver. Under such conditions, multlpath fading
will occur. It is characteristic of multipatb fadinK' that
frequent 180· reversals of phase will occur in the ear­
r ier during t he fad ina' periods. If a p hase reference is
generated at the receiver as sug"ested in t he article,
and adjusted to "h·e the proper mark and space se­
quence at any Kiven inatant, the spa ces and marks may
be reversed a short time later due to this fading p he­
nomenon. T her e are many wuys of meeting t his p rob lem ;
the most common being to 11SSOCiate a mark with a
cbanze of phase between two s uccessive bits and a
spa ce with the absence or a change of phase between
two successive bits. IC t his is done, only o ne bit is lost
when prupBa'ation causes a 180· phase reversal of the
s ia'na t. This technique will, oi course, s lia'htly complicate
the circuitry required, but s t ill does not produce a par­
ticu la rly complicated system.

A not her type of keying which should be called to the
attention of an amateur interested in improved rad io
teletype sys tem s, is the baud syn ch ronous system. This
scheme, sometimes referred to a s "integrate and dump"
or "predicted wave s ig nalling" goes even farther t han
phase reversal keying a nd nearly upproechee m a xi m um
information transfer in minimum bandwidth. Systems
have been built in which up to 40 teletype channels have
been compressed into a sina'ie 3 kc bandwidth.

T his system bas been incorporated by the Collins R adio
Company into its Kinep lex data system and by other
groups into various commercial and military sYlitems.
A deser -ip tf on of this system was ~iven in the book,
"Fundam en tals of S ingle Side Band" p ublished by the
Collins Radio Company, Cedar Rapids, Iowa .

Jim Gre~n K 5W U T
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Phasing for Aud io Selectivity

RALLY round, those of you who have tried
and abandoned range filters, resonant

audio circuits, and all the other conventional
methods of obtaining narrow-band audio se­
lectivity for OW operation.

Her e's a gadget based on a little-known ap­
proach to filter theory which can make the
SO-meter Novice band sound as vacant as the
lower end of the 3500 me region-yet won't
smash your pocketbook or your patience to
build.

Most OW operators agree that something is
needed to weed out the other 437 signals from
the passband of the receiver, and many of us
have settled on some form of audio filter. One
of the most popular is the surplus range filter,
with a l 020-cycle center frequency.

However, after an extended period of listen­
ing, it's har d to tell if a signal is there or
not-the note seems to persist, even with the
receiver turned off I

This gadget avoids that, by allowing you
to choose the center frequency you want-50
cycles (as some veteran CW men prefer) or
5000 cycles, it's all the same to the filter. Only
three capacitors must be changed to vary the
frequency at any time.

Here are the complete specificat ions :
Passband at 6 db point: Cont inually adjust­

able from 10 cps to more than 5 kc while in
operation.

Center Frequency: chosen by constructor;
can be changed at will.

Rejection outside passband: Continually ad­
justable from approximately 50 db to ~ db by
select ivity control.

Maximum input: approximately 1 volt rme.
Output at maximum select ivit y : approxi­

mately 10 volts rms,
Cost if all parts purchased new: approxi­

mately $5.

24

Time to build : approximately 45 minutes.
Time to place in operation after completion:

approximately 90 seconds.
Inter ested ? Let's look at how it works first,

then get to the construction and hookup de­
tails.

While most audio filters of the bandpass
variety (which is the only kind we're inter­
ested in at the moment) are based on resonant
circuits, this one works on the phase-shift
principle.

As you know, an ordinary vacuum-tube am­
plifier shifts the phase of the signal 180 de­
grees between grid and plate circuits.

As you probably also know, an RC-network
will shif t the phase of any signal applied to it.

Three RC networks connected in cascade can
be made to shift the phase anywhere between
almost zero degrees and almost 270 degrees be­
tween input and output, depending on the fre­
quency and the values of Rand C employed.

For any given values of Rand C, at some
point in the frequency spectr um the phase
shif t through the triple networ k will be 180
degrees. To determine the exact frequency for
any values of Rand C, use this fonnula :
R x C x F = 65 if R is in ohms, C in micro-­
farads, and F in kilocycles.

Now, if you take a conventional amplifier
and connect its output to the input of such a
phase-shift network, then connect the output
of the phasing network back to the input of
the amplifier tube, at the predetermined fre­
quency the phasing network will add its 180­
degree shif t to the l 80-degree shift inherent
in the tube. As a result, the feedback signal
will be in phase with the input signal and will
reinforce it. F igure 1 shows a block diagram
of such a circuit, with an isolation amplifier
ahead of the active circuitry.

So far , we have the exact circuit of a eon-
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AM WITH YOUR LINEAR AMPLIFI ER
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TMC Model GPE·l is a general purpose crystal controlled exciter coveri ng the
frequency range of 2-32 megacycles providing AM, CW and MeW modes of
operation when used with linea r RF amplifiers .

The Model GPE-l features a modulation meter, push-to-tolk operatio n with
a wide variety of selectable audio inputs, including dynamic or carbon microphone,
tope recorder and telephone. Radio tele typewri te r operation is also possi ble when
the GPE is used in conjunction with an appropriate FSK exciter.

The Model GPE-1 Exciter, PAl-350 or PAL· 1K linear amplifier combination pro­
vides a versatile and economical AM, CW, MeW package which can be easily
converted to full SSB operation at a later date.
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World Wide Suppliers 0/ Electronic Cam mnnication Equipment
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Figure I. Blod diagram of phasing filter.

ventional phase-shift oscillator, and you're
probably thinking that the positive feedback
we've caused will make the amplifier take off
wildly at this one particular frequency.

This would be true, except for one thing.
The triple RC phase-shifting network has a
rather high loss. To be exact, only 1/29 of the
signal applied to its input gets through to the
output. Oscillation can occur only when the
gain around the loop is equal to one or more.

Thus, by keeping the gain of the amplifier
tube lower than 29, it can't oscillate. However,
the positive feedback does increase the tube's
gain drastically. And at any frequency other
than that for 180-degree phase shift, the feed­
back signal will be partially or completely out­
of-phase with the normal input signal.

For instance, if the frequency is such that
phase shift through the feedback loop is only
a few degrees, the feedback voltage will be
almost completely out-of-phase with the input.
In addition, if the tube gain is adjusted for
maximum selectivity (more about this later)
the feedback will be almost equal in amplitude
to the normal input. The two wilt then almost
completely cancel each other out, leaving a
null point in the response.

As mentioned earlier, if the tube gain is 29
or more, the total loop gain will be 29 (tube
gain) times 1/29 (phasing-network loss) or
one-which allows oscillation. Another way of
putting it is that gain goes to infinity and
bandwidth to zero at the oscillation frequency.

However, if tube gain is, say, 28, then the
gain around the loop will be only 28/29. Since
this is less than one, the thing won't oscil­
late-but its gain will be high at the center
frequency (812, as a matter of fact) and the
bandwidth will be on the order of 100 cps at
the 6 db points.

Now, if tube gain is reduced to unity, the
loop gain wiIl be only 1 /2~, which will produce
only a bare bump on the response curve. At
this point, bandwidth is at a maximum and
selectivity at a minimum. You can see that
selectivity is directly influenced by the tube's

•gam.
This effect is illustrated graphicaUy in Fig.

2 for various values of tube gain. You can
see that, no matter what the tube gain, the
gadget abo acts as a low-pass filter. Here's
why:

Forgetting the phase-shifting action of the
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network for a moment, you can see that it's
also a high-pass filter. Standard filter theory
tells us that it will have 9 db attenuation at
the frequency which makes capacitor reactance
equal to resistor resistance-which is some­
what higher than the phase-shift-design fre­
quency. From that point downward its
attenuation becomes greater with frequency at
the rate of 18 db per octave. Above that point
its attenuation approaches zero.

Since attenuation at the higher frequencies
is low, naturally there will be greater feed­
back through the network at the upper end
of the frequency range. Except for the phase­
shift properties, which are for the most part
concentrated in a rather narrow region, this
feedback will be negative. This, then, reduces
the amplifier's gain tremendously, without re­
gard for the selectivity-control setting.

As an example, the unit shown in the pho­
tos-which has a 480-cps center frequency 8!

a CW filter--euts off most frequencies above
2500 cps in the wide-band setting.

This is no disadvantage for most purposes­
but it does hear mentioning.

Before going into construction details, here
is the detailed design theory if you're inter­
ested; it will save you six weeks of research,
because it has never been published pre­
viously:

Gain of the total filter stage is calculated
by the standard feedback-amplifier formula:

Kf = K f(1 - KB)
where KF = gain of the stage with feedback

K = gain of the stage without feedback
and B = transfer function of the feedback
network.

The only difficult thing about this filter
circuit is calculation of B for this formula­
the transfer function of the feedback network.
By use of standard circuit theory, it was even­
tually found to be:

B=lf (5X' -1) + jf (6X - X')
where X = ratio of 'r eactance to resistance at
particular frequency

and j = square root of -1
It was found easiest to calculate B sepa­

rately for various values of X, then substitute
back these values against definite values of
Rand C to determine frequency, simultane­
ously taking the values of B thus calculated
into the feedback formula, to determine the
response of the amplifier for various values
of tube gain and input frequency. The result
was the curves of Fig. 2, which have been ap­
proximated by straight lines in the drawing.

The formula for choosing C, given Rand
F, is derived from the transfer function by
determining that the second term must dis­
appear for phase shift to be exactly 180 de­
grees. The only real value of X which will
cause this term to reduce to zero is the square
root of six, and substituting this value into
the standard capacitive-reactance formula re­
sults in the FRC = 65 equation given earlier.
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24 HOUR CLOCK
24 hr. chrome plated ...
metal wall clock. Inner dial
with south polar projection
map of world Indicates time
around world. Polar proJec.
lion dial adJustable for nrl·
ous time zones. StlPI. wt.
2 Ibs. -

110 V. 60 cy. $8.47
:;~';' 12". 24 hr. clock,

•• 110 V. 60 cy., without world map. $13.95

PENNWOOD

with 10 minute
warn ing bureer"

• 10 minute reputillf timer
buzzes wunin, to sifl il your
eautetters

• Special. independent switch ~ $'"
turlS tImer an whea ~
beginninc GSO .

• Clock runs continuousl)'
• Glolite dame shaped. fuJI vision window Ilows in the dark
• Walnut or ehll)' plastic case, 4" II., H '." w., 4'~ d.

Weight 3 Ibs., 110 V.60 cy. Complef. price $22.50
N\.Imericol clock without 10 minute timer $.15.00

- .. . £ _. •

MAIL ORDERS PROMPTLY PROCESSED
SAME DAY SHIPMENT FROM STOCK

COMANCHE
SIGN

~!;;:i!Ji1:.'Et~!. ON THE AIR
_ittil,. Clts dow. :::..:~~~::~~••ckvollid QRM. Can
h.1l rirt:t ilt, nil of altnla

cIIal,..,rer rtlay ftr coltr,IIe'
"ON THE AIR" sipal wlln XMTC. HeIYJ IUP all steel eta.

struction with banllsame black or va)' baked finish . Cn lie lISed
01 desk or bbletoll .r mOUlted directly,. wall. Dilllelsi,.. llW"
'"11 3V," lIIirt: I 3" "eell. Sllecify desire.. filislI il IIIlacll If JTl1
al••,eratil' "Itace:' Ir 12 WOC, ,r 11' AC. $6 95Amateur net .

Amateur Net $3.95

Keeps a (onstant check on your
line voltage.

• Expanded Scale' 100 to 140 Y. RMS
• Accuracy ± 2% at·120 Y., + 3% at

100 or 140 Y.
• Large 4" meter face
o' Convenient wall mount

Mod. WV·120A $14 .95
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Versatile Miniature Transformer
Saml IS used In W2EWl 55B RiC - Marcil
1958 0.5T. Three sets of CT wlndinrs f.r
I combination of Impedances: lOa ohms,
5200 ohms, 22000 ohms. 18' uslnr eenter­
taps the Impedances are Quartend.) Ttle
Idell transformer tor a $5B transmitter.
Other uses: IntenUle, transistor, blgb
Impedance choke, line to Irid Dr pllte,
etc. Size onl, 2" b. I 0/4" w. I 'I,," d.
New and fully shielded.
Amateur Net $1.39

3 lor $3.«9 10 lor $10075
ARROW AuthOrized distributor of HEATHKIT equipment

R.C.A. POWER LINE MONITOR
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PRECISION PLANETARY.VERNIER
for exceptionally fine tuning

Superb craftsmanshtp by JlCbon BroS.
of Enlland. Ball bearlnl drln, V4'"
diL stlaft, 1".... lonl. 6:1 ratio,
Yy'FB for fine tunlnl. Easily adapt·

;::~='~bl~.~to any shift. Comparable
"IUI - $5.1'.

Amateur Ntt $1.50 ea.
Shown 10 'or $13.50

/approximatelyactual size

at

TO SAVE C.O.D. CHARGES. PLEASE INCLUDE SUFFICIENT
PIISTACE WITH YOUR ORDER. ANY EXTRA MONEY Will BE
RETURNED.

All PRICES F.O.B. N. Y. C.
Arrow's Export D~pt. Shios To All Pam Of The World!

Prices Subject To Change Without Notice.
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one of t he Novice bands and adjust for proper
reception of a s ignal with a beat note of about
t he pit ch you built the filter to pass.

Now crank up the select ivit y con tr ol sligh t­
ly. If t he s ig-na l doesn't get louder, t une care­
fully to va r y the pitch a bit and see if it peaks.
If you st ill g-et no effect , cr ank up the selec­
tiv ity some more.

Somewhere in the process, you 'll discover
the peak point of the filter. Leave the t uning
alone from here on in, but adj ust selectivity
s lowly until you reach maximum. You'll prob­
ably have to turn the volume down a bit as
you proceed. Now, listen fo r t he ot her signa ls
you undoubted ly heard all around the desired
one when you sta rted th is process. You can
st ilI find t hem, if you listen closely, but they 're
way, way down. This is t he ideal situa t ion fo r
C' V reception, since you can still tell how bad
the interference is but the signa l you want
is in the clear for copying.

The reason for interaction between the se­
lectivity and volume is implied a few para.
g-raphs back-ga in of t he fil ter tube, at center
f requency, varies f rom approximately one to
mor e than 800 as you adjust the select ivit y
control. Th is means t hat you must cut back
the audio to keep the same signa l out put level.

At about t hi s point , you may be multiplying
that gain figure of 812 times the I-volt maxi­
mum input and trying to reconcile the theoriti­
cal 812-volt output with t he 10-volt figure
quoted.

Here's what ha ppens : The tube ca n deliver
only so much output, no matter what it s gain.
As overall gain goes up, the tube runs in to
sat urat ion, t hereby cl ipping all signals at a
10-volt level.

Rgure 3. Phase Shift Filte r. Values of three
ca pa citors (C l are determined by frequency
desired . Formula is:

C O.OO24j F where F is frequency in ke.

However, the feedback pr ocess cleans up t he
clipped signal to t he point that no di stortion
is noticed. Ba ndwidth remains nar row, and the
result is a clean, in-t he-clear signal to copy.
As an add itional benefit, noise pulses a re
clipped off a lso, making an additional noise­
limiter unnecessary.

This filter has even been used to copy 80-

,.,•
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Figure 2. Output variation with freq uency as
a funct ion of V2 Gain.

Enough engineering talk. Let's get on with
building the filter.

Con structionally speaking , there's no critical
Wi r ing'. You can build it as an outboard unit,
like t he one shown, or-if you can find room
fo r a 12AX7 you can put it inside t he receiver.
Si nce the select ivity control is in a cathode
circuit a t low impedance to ground, its leads
can be relat ively long with no hum problems.

Parts values, lik ewise, a re relatively uncriti­
cal. The common cathode resi stor ca n be
anything from 100 to 1000 ohms , and the phas­
ing-network resistors can be a nywhere from
22,000 to 100,000 ohms (with proper adjust­
ment of t he capacitance values) . Only t he
plate load resistor has definite requirements_
it should be within 20 percent of t he 220K
value specifi ed, to get tube gain up to 28 for
maximum selectivit y.

Power requirements are 6.3 volts at 600 rna
for filaments, and 250-300 volts at approxi­
mately 15 ma for plate supply.

When completed, the filter mu st be hooked
into the receiver. This is best done by breaking
t he present connection at the upper end of t he
volume control and inserting t he fil t er at this
point , add ing a n input capacitor if necessary
to isola te de from the tube grid. S ince t his is
an active ra ther than a passive filter, it must
be placed ahead of the volume control. Other­
wise, the set 's output will probably run you
out of the room.

With the filter inserted, set it for min imum
select ivity (5K pot in maximum-r esistance
pos ition ) and turn on the receiver. Tune to

28
73 MAGAZINE



meter sig-nals through hash from a nearby
TV r eceiver's horizontal oscilla tor , complicated
by a washing-machine motor, an electric fa n,
a nd t he neighbor's power saw. No better t esti­
monial ca n be written-c-without the filter , the
sig nal couldn 't even be found in that mess!

• .• K5JKX /6

The dishes are done , 'h e t:h illu lI~s abed,
The co, is au', awl 'he (log is l ed.
The house is quie', 'he tlay is com ptete,
Awl I am pruc,ically Of" a ll m y feet .

There is 'he bed, so sllug mlfl UJRrm,
Pre IOllped l or i' since early m orn.
/lu' , do I go, now th nt all i. d Olle?
0/ cou rse no', nOl(l~s the tlme lor /UII !

For mill~ is the hobby 0/ g r ill dip and load
O/Iearning some theory , and prac,icing code.
0/ cllecJ.:illg 'he meter ami 10gl(illl: the call.
IFhat am I? A radio ama'eur, 'lI a" s all.

I tune Ut' 'he rig, (I'm s' ar' ing '0 smile)
Turn 'Il l' beam '0 'h e n orth: ( tce'll t ry 'here lor

OIchile ).
A mi am id all 'h e calls 0/ CQ, CQ,
I clean forget I'm tired allfl btuo,

T here's that J'E4 P re been trying '0 get,
.4m l th e happy voices 0/ the Clam Diggers Net,
I'm n m other, yes, and prolul 0/ it '00.
Rut I'm 01.0 an amaleu r, a ham like you/

Muriel JOM Smith. WA2GXT

NOVEM BER /961

Directional Power Coupler
MEASURE:
STANDING
WAVE RATIO !
FIELD
STRENGTH!
TRANSMISSION
LINE LOSS!

MONITOR:
POWER
OUTPUT!
MODULATION!

A di rectional power coupler that will operate
throughout the ra nge fr om 50 to 500 mcs and
be left permanent ly in the transmission line
at power levels up to 1000 watts continuous.
Available in 52 or 75 ohm impedance. A quar­
ter wave whip type. sealed antenna and a
diode coupled tuned circuit may be con­
nected to the n.r. connectors to convert the
coupler to a tunable field streng th meter cov­
ering the range of 50 to SOO mea (accessories
described in Bulletin £·5275·2. see illustra­
tion below) , Units supplied with 50-239 R.F.
connectors, for type "N." add 1.66 to order.
Direct ear phone connection is made to the
audio output jack to monitor modulation. All
units are adjusted to Insure perfect meter cali­
bration and sh ipped with installation Instruc­
tions p1 11': hand y reference chart. When order­
ing speci fy impedance.

CONN. RES IDE NTS ADD 31/2% SALES TAX, POSTAGE
PREPA ID ON CASH ORDERS WITHIN TH E U. S. A,

DES IGNERS AND MANUFACTURERS Of AMATEUR,
COMME RCIAL AND MILI TARY PRODUCTS IN THE
SPECTRUM OF SO TO 500 MCS .

VHFUHF
A SSOCIATES

_ P. O. BOX 1068
FAIRFIELD, CONN.

HAM SHACK NOVELTY
Authentic-looking, t wo-color certi ficate cIaimiD&, tongue­
in-cheek ownership of an acre on the Moon's surface
Ideal gi ft or conversation piece for shack. bar, den or
office. (Se, Pro119- Jan . 61. CO.) With gold seal and
name and cal inscribed only $1.00 each. Six for $5.00.
Send eheck or M.O. to-

BOX DXG, 1738 - 201 St.. BaysIde 60, N. Y.

Watch for J. J. Candee's
CHRISTMAS SPECIALS

in next month's issue!
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1851 Stanford Avenue
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A Quick and Simple

Mobile Rig

Conversion 0/ a Citizens Band Unit

D ISCUSSIO N still rages about the Class D
citizens band, and since we ain't mad at

nobody we aren't taking any sides-but it's
true that many persons are getting an intro­
duction to radio communication through en
activity, and some of them are becoming hams.

Naturally, since ham-type operation is pro­
hibited on 27 mc, they find they have an item
of equipment which is unusable in their ham
efforts.

Change of subject brieflv. with sunspots
on the rapid wane and the low expected some
time early in 1964, the higher-frequency bands
are going to become as dead as the V HF
regions are now. The DX chasers are going
to be forced to come down to 40 and 80, thus
crowding the rag-chew gang and the mobiles
to other bands.

The conversion procedure described here
provides one answer to both the situations
mentioned above. For the CBer-turned-ham,
it 's a way to use his existing equipment. For
the mobileer crowded off the high end of 75,
it's a fast way to get on another band which
won't be so crowded.

The starting point is a CB transceiver in
working order. 'Ve used an International
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KB.1, but similar principles apply to all of
them and we'll take some time to show a few
direct applications to other rigs.

Like many other eB rigs, the KB-1 is a
superhet receiver combined with a 5-watt
plate-input transmitter. Power supply and
audio are shared by both tra nsmitter a nd re­
ceiver. The conversion to ham-band usage
consists of two steps: converting the receiver,
and converting the transmitter.

Before we start converting, though, let's
pick the band we're going to use. In this con­
version, we're moving to 20 meters, on t he
assumption that 20 will be dead for DX within
a year. Similar procedures would be used to
go to any other band desired.

The KB-1 receiver is a double conversion
type, with a crystal-controlled-converter a s­
sembly feeding a tunable if strip. This part
of the conversion is simplicity itself, since
In terna t ional makes converter boards for the
KB-1 covering 20, 15, 10, and 6 meters in
a ddition to the OB board. Just get t he re­
placement board, remove the original ( un­
solderi ng seven connections), replace it with
the new one, and reconnect the seven leads.
Receiver conversion is now complete.

The transmitter board of the KB-1 consists
of one printed circuit board, bearing a crystal ,
two coils, some resistors a nd ca pacitors, and
a 6A US tube. As shipped from t he factory,
t he board is pre-tuned for operation at crystal
frequency into a 52-ohm load at a power
input of 5 watts.

For most efficient operation, some surgery
was required on the 20-meter board installed
here. Values of two resistors a nd one capaci­
tor were changed, a nd three turns were re­
moved from the plate wi nding of coil L2.
Power output was raised from less t ha n a
watt to about 1.5 watts at the same input,
and linearity of modulation was increased
greatly. The changes are shown in detail on
the schematic diagram. Since they will prob-
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WHAT MAKES THE VFO IN A 200V LINEAR?

A combinat ion of a unique electr ical circuit and
mechanical correction system.

The main tuning is accomplished by turning a shaft
ten times to cover one megacycle between 5 and 6 me, The
main tuning shaft advances a powdered iron slug into a coil
to lower the frequency. The main tuning coil is wound at
a non-uniform rate; so the frequency versus dial rotation
approaches a linear characteristic. Since it is difficult to
control the winding accuracy to provide exact dial linearity
over the one megacycle range, a second coil is connected in
series to provide vernier frequency correct ion. The slug of

this second coil is mechanically arranged to obtain correction
information from a hill and dale track created by the ball­
shaped ends of 23 adjustable screws. One of the screws
appears every 50 kc in an adjustment hole accessible through
a plug button on top of the VFO. By progressively adjusting
these screws, it is possible to make the output frequency
zero beat with the kc scale every 50 kc across the VFO range.

The adjustments should be made using a crystal cali­
brator that has been set for zero beat with WWV.
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Write for a 200V brochure
with detailed specif icat ions

A tulnicli«r of z."itIt Radio Corpot'otiOft 1"7 W. • ILMONT AVENUE CHICAGO U, ILUHOt5

NOVEMBER 1961 31



•

Conversion to 20M: Change RI to 15K. R3 to
15K, C4 from 36 mmfd (not 5 as marked) fo
51 mmfd, and remove three turns from 12
primary. A 14.250 kc crydal will put you in the
AM part of the phone band.

ably improve operat ion of the 15, 10, and 6
meter transmitter boards a s well, let's ex­
amine the r easoning behind the changes.

Capacitor C4 was increased in value to im­
prove the Q of the output tank circuit; if an
antenna of other than 50 ohms impedance is
used, it might be well to leave C4 unchanged.
The coil change increased output by mcreas­
ing coil Q for the same amount of capa~i~ance.

Resistors Rl and R3 were both or-iginally
47K ohms, since in CB service the KB·l out­
put stage is operated as a frequency dou~ler.

In this type of operation, high bias {obtained
from large grid resistors) is essential to get
any kind of efficiency in the doubling process.
However when the unit is operated straight, .
through a crystal frequency, both resistors
must be reduced to 15K ohms to increase the
tube's conduction angle and thus improve
power output.

One other change is made in the trans­
mitter-board installation. Originally, the blue
lead of combination modulation-output trans­
former T1 supplied modulated B+ to the final.
Tests showed that the mismatch introduced to
the transformer resulted in less effective mod­
ulation than if Heising-type constant-current
modulation were used. Therefore, the blue
lead is left disconnected (tape the end to pre­
vent shorts) and the final B+ (eyelet 5) is
connected to the plate of the 6AQ5 (brown
lead to transformer). The resulting modula­
tion level is approximately 30 percent higher
than before, for the same audio input.

Physical installation of the modified trans­
rr.:..tcr board is a bit tricky. First remove the
speaker and the 6AUS tube. Then, with
plenty of patience, remove the four attach­
nuts. At this point, unsolder the five connec­
tions (eyelet 2 is blank) to the board and lift
the board free. Install the new board, tighten
the four nuts, and resolder the five connec­
tions, being sure to modify the final B+ con­
nection as described above. Replace the tube,
and finally mount the speaker back in place.

This completes the conversion, and you're
ready to go on the air. Keep in mind that 1%
watts of output into the antenna isn't much
on 20 at the moment, and don't expect to slam

through over he California kilowatts!. Ho~­
ever when the activity drops off a bit this
unit' should give an effective to-mile working
radius, adequate for local mobili~g. .

The receiver, rated at 0.2 microvolt sensr­
tivity, is one of the hott~s.t this writer has
ever seen on 20. Its selectivity (10 kc at -30
db) could stand improvement, but when the
band is relatively quiet this unit digs in and
pulls the weak ones through. Even under
marginal conditions, if the signal is present
at all this receiver will make Q5 copy out
of it. The squelch takes a couple of micro­
volts to operate, making it a bit of a luxury on
20 but when signals are strong enough to
trigger it properly it works just like the
book says. ..

Earlier we said we'd show direct applica­
tions of this gimmick to other CB rigs. The
modified KB-l transmitter board (designated
as unit D) is available from Internati~nal,

and may be used to replace the transmitter
section of any CB rig which operates at 250­
300 volts on the plates. The receiver boards
are only applicable to double-conversion super­
hets with a s-mc tunable ii, though.

If your CB rig uses single conversion, or is
a superregen, the best bet is. to retun~ t~e

front end and oscillator. USIng a gr-id-dip
meter, remove turns from the appropriate
coils until the signal-frequency circuits tune
to the ham band you want and the oscillator
tank circuit tunes to the ham frequency plus
the amount of the if. In other words, to tune
20 meters adjust signal-frequency circuits to
cover 14.2 to 14.35 mc and the oscillator cir­
cuit (if your if is 455 kc) to conver 14.655
to 14.9 me.

Since the CB rigs do not include circuitry,
and addition of a BFO would play havoc with
the noise limiter and squelch, modification to
cover C'V bands or to receive SSB is not too
practical. However, for low-power AM use,
such a conversion makes a quick and simple
mobile rig. The only thing lacking is power­
and we're working on that. Look for a later
article on a 50-watt outboard amplifier for the
converted citizens bander. . •• K5JK.X/6
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sect ions of t he transceiver, since the high fre­
quency of the if amplifier eliminates the prob­
lems of im age rejection a nd the high select ivit y
of t he lattice fil ter provides t he degree of
select ivity normal ly obt a ined only at low fre­
quencies. This greatly s im plifies both band
switching and send-receive switching and
grea tly reduces the number of tubes and tuned
circuits requ ired wit hou t r ed ucing perform­
ance. One of those high frequency lattice filters
can be purchased for around $40 or can be
readily a ssembled from surplus components for
a couple of dollars a nd a lit t le t ime.

In talk ing with many ha ms on t he a ir, t he
mere mention of building a "filter r ig" petri­
fies them and for the heck of it I cannot under­
st a nd why. In rea lity, t he fil t er rig takes less
equipment for its a lignment and construction
than t he phasing job, is just a s easy to con­
struct, and I am sure that most experienced
SSB hams will agree with me t hat it is the
prefe r able way to build a SS B rig. T he per­
formance of a transceiver using one of t hese
high frequency half lattice fillers compares
very fa vor-ably with that obt a ined from the
better quali ty aideba nd gear a t a f raction of
till' cos t of t hese cuinmercially built units .

The ability to grind or etch cryatals and
wind coil s, and t he access to a VOl\I, a VTVl\I,

...

T HE single s ideba nd transceiver to be de-
scribed was built mainly from war surplus

pa r t s but has the fe a tu res, versa ti lit y, and
performance found only in the best sing le side­
band equipment. Wit h a little bit of swea t , a
lot of patience, plenty of time and a certain
amount of scrutin izing at the local sur plus
stor es, t hi s entire rig should easily be built for
under a hundred dollars.

This single s ideba nd transceiver covers all
of t he ama teur phone bands from 10 through
75 meters. It will oper ate on upper s ideba nd,
lower sideba nd, or AM, has a peak power in­
put capacity in excess of 200 watts, can be
either manually or VOX operated, swit ches
antennas when changing bands, ha s phone
patch provisions, provides for t he monitoring
of final plate current, antenna current and
external field s tr ength, and is com pletely con­
tained in a cabi net measuring only 15% " long,
9" deep and 7" high.

To those of t he ham fraternity who have
opera ted SSB transceivers little need be said
regarding their merits, especially when SSB
mobile operation is contemplated .

Ba sica lly this transceiver is of quite s t ra ig ht ­
forward design, using the filter method for
suppr ession of the unwanted sideba nd and for
providing an extremely high degree of receiver
select ivit y. Fig. 1, showing t he block diagram,
shows both transmitting and receiving sec­
tions of the transceiver sha r ing a common
VFO, a common master osc. and a common
if a mplifier circuit .

An easy concept t o understanding SS B
transmitters is to think of them a s a su per­
heterodyne receive r in rever-se. sta rti ng with
a n audio s ig nal a nd end ing with an r f signa l.

The use of a high f requency, hiKh select iv ity
lattice filter el imina tes the need for double
conver sion both in t he tra nsmit and receive
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and a reasonably well calibrated receiver are
t he only prerequi sites necessa r y to build this
SSB transceiver.

To facilitate convenience of operation of this
transceiver many features have been incorpo­
rated into its design, such as VOX operation,
bandswitching, good selectivity, good band­
spr ea d, good stability, both SSB and AM op­
eration, monitoring of antenna current as well
as final plate current, and antenna switching
with band switching. Also the rig had to be
equal in quality to the better quality 8SB
ge ar, and be relatively easy to construct and
service.

There are sever a l cir cu its used in this trans­
ceiver that do not follow usual amateur SSB
design. These are the use of a fully balanced
modulator, a fully balanced product detector
and a fully balanced mixer, the use of a high
level mixer to directly drive the final ampli­
fier, the use of proper matching between re­
ceiver mixer and the lattice filter to obtain
higher receiver performance, t he use of a built­
in antenna current meter to facil itate tune-up,
the use of a final amplifier screen regulator
not using VR tubes, and the use of a coupling
driver between the output of the if strip and
the high level mixer or product detector to
improve linearity.

Basical ly the transmitter rf sect ion is quite
s imple and str a ight for wa rd. A crystal con­
trolled master oscillator develops the original
signal at either a frequency of 5.438 me or
5.442 me, being either slightly lower or slight­
ly above the if pass band, and as in most
filter type SSB rigs, passes into a balanced
modulator followed by a 2 section cascaded
high frequency half lattice filter having a pass
band of approximately 3 kc at 5.440 me. The
output of this filter is then amplified through
2 if amplifier st ages operating at 5.44 me and
fed to the grids of a high level balanced mixer
through a push-pull coupling- follower. The
cathodes of this high level balanced mixer are
driven directly from the VFO plate tank
t hr ough balanced coupling links and the out­
put of this balanced mixer drives the parallel
connected 6146's in the final amplifier.

The if amplifier , the VFO and the master
oscill ato r are common for both the receive and
transmit oper at ions and all send-receive
swit ching circuits with the exception of the
antenna relay, are elect ronically switched to
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avoid the use of special relays in the send­
receive switching operation.

The receiver section is also quite straight­
forward, consisting of an rf stage using a
cascade connected 6BQ7, a mixer stage using
a 12BE6, two if stages, an AM detector, a
balanced product detector and two stages of
audio amplification.

Very conventional audio, VOX, and anti­
VOX circuits are included which provide for
VOX operation, push-to-talk oper a tion, manual
operation and loudspeaker operation using
VOX.

Use of High Frequency Lattice Filters

As more hams are experimenting with high
frequency lattice filters, many of the tech­
niques necessary for the proper adjustment
and construction of these units are being de­
termined. There have been a number of articles
written regarding the construction of these
filters a s well as ways to improve their per­
fcrmance.'

Like most other exper imenters, I dug into
t he problem of constructing a cascaded half
lattice filter by reading the existing articles
available and then doing the construction and
testing. I was somewhat disappointed at first
in the performance of these filters in that they
exhibited too much dip in their pass bands and
too Iowan impedance to match correctly with
the output of a receiver mixer stage. Both of
these shor tcomings were finally overcome by
the installation of a proper impedance match­
ing network between the mixer output and the
filter input , which greatly reduced filter in­
ser tion loss and produced flat topped band pass
response. The impedance matching trans­
former used to couple into the lattice filter
accomplishes an impedance transformation of
about 10 to 1 to more properly match the
lattice filter to the output of the mixer.

In constructing the cascaded half lattice fil­
ter it is important to have excellent isolation
between its input and output terminals. This
can be achieved easily by simple shielding pro­
cedures. The coupling transformer (T2) is
constructed by hi-filar winding two lengths of
#28 gauge wire on a %" toroid form.'

Use was made of surplus FT243 crystals in
the 5.4 me region for the elements of the
lattice filter. These crystals, when properly
aligned and used, will produce a flat band pass
characteristic for about 3 kc with extremely
shar p skirt select ivit y and transmitter adja­
cent sideband rejection equal to the more ex­
pensive SSB commercial units on the market.

The first s tep in the const r uction of the
lattice filter, which is the most important
single unit in the transceiver, is to obtain
sever al sur plus FT243 crystals in the 5.5 me
r egion. These can be obtained reasonably at
most sur plus stores. Crystals in the frequency
ranges between approximately 5.2 and 5.8 me
ca n be used, keeping in mind that these fre-

13 MAGAZINE



N

"c""•
• @ II 6 METER

TRANSCEIVER

ACompact, Top QualityStation for just $139.99!

You must have worked a

CHECK THESE EXCL U S I V E 99'er FEATURES :

• Dual Conversion SUPERHET with Squelch, Noise
limiter, S Meter, AVe.

• low Noise RF Preamplifier.
• Stable - Selective - Vernier Tuning­

Built -In Speaker.

• 8 Watt Crystal-Controlled Transmitter.

• 9 Tubes and Rectifier - 14 Tube Perfo rmance.

• Completely Wired and Tested with AC Power Supply.

• 6/ 12 Volt Mobile Adapters Available.

Ask your Clegg Distributor (listed below) [or /ull in/ormation. lIe'll be glad to serce you.

Arizona
Southwesl E:l ectro"i~ Devices, Phoenix

Coliforn ia
Henry Radio, los Ange les, Severns, Hemet
Wel tl!rn Ra d io & TV Suppl y, Son Diego

Miuion Hom Suppl y Co., Riverside

Conned icut
KOlllmo n Electron ics. Bridgeport

Delcwete
Delaware Electron ics Sup., W ilmillgton

Florida
A",a t~ur Ra dio C~nl~r , tee., Mia"'i

Ill inois
All i~d Rad io , Chicago

Ind iana
Brawn Diltributors , Fort Wayne

Van Sickle Ra dio SlIpply, Indianapol is
Iowa

World Rad io, Counci l BI Il II's
Kansal

Acme Radio & T. V. , HlIlch inson

Maryla nd
Key Electronics , Wheaton

Mal.la ch llsells
De Momb ra Ra d io Supply, 8oslon

Rad io Shad , 80SIan
Graham Ra d io Ca _, Reading

Michigan
PlIrchase Ra dio Supply, An n Arbor

Radio PariS, Inc" Grand Rapids
Minoll ri

Henry Rad io, But ler
Walt~r Alh~ , St. l ouis

New Me_ico
Car Parh O~pot, Ros.....~11

Valley Engineering , l as Ala mos
New Je rsey

redera led PlI rcha"r, MOllnta inlide
T~rmino l· Hudlon, Ne ..... ar k

New York
Termil'al Electronics , New York

HOffison Ra d io Corp_, Ne..... YOIIl:

Nor th Carolina
OaItM -Hege, W inll on·So !em

Ohio
Universal Service , Col umbus
Sie rnbergs , lnc., Cincinnati

Oklahoma
Rad io, Inc., TlIho

P~nnsylvania
Tydings Company, PlIhbllrgh

f ugene G. Wile, Phila delphia
SOll th CarolinCi

Dixie Ra d io Su pply Company, Sumler
Soulh Dokoto

Ooll:olo Supply, Yon~lon

Virginia
Key Electroni cs , Arlinglon

Wash ington
Podia Su pply Compa ny, Seo u l.
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Blod Diagram: sse Filter Tra nsceiver. Send­
Receive switching is accom plished by: I ) Relay
switching antenna circuits ; 2) Electronically
muting the receiver mixer an d prod uct detector

quencies are a pproximately halfway between
the 7 and 3.5 me bands. allowing for a reason­
able sepa r ation between if and signal fre­
quencies when oper-ating these two bands.
Grinding or et ching of the crystals in the lat­
tice fil ter should be done with enough accuracy
to provide a separ a tion of 1500 cycles between
the crystal pairs.

When choosing t he proper crystals at the
sur plus store, it is wiser to select those of a
s ing le make and frequency to insure similar
cryst al and holder dimensions. This will result
in a minimum amount of cr yst al shif t ing. Once
the crystals are ground and a ssembled, they
can be soldered permanently into place in their
sh ield can. Care should be taken in selecting
cr yst als to insure that there are no spur ious
crystal responses of consequence within a 100
kc of the if pass band on either side.

Mixer Mut ing a nd Design

One sour ce of difficulty experienced in t he
design of a transceiver is the problem of
regenerative feedback occur r ing back through
the unused mixer where the if amplifier is
common is both receive and transmit modes.
Unwanted oscilla t ions will occur if means are
not taken to insure that the transmitter mixers
are completely muted in the receive condition,
or if the r eceiver mixers are not muted com­
pletely during the transmit condition. The
usual mea ns of inact iva t ing the mixers is to
short one of t he mixer inputs and remove the
input signal from it, but this requires reiay
switching of the high frequency rf circuits.
Another approach which is employed in this

in t he transmit mode an d mut ing the tra nsmit·
te r mixer and balan ced modu la tor in th e
receive mode ; 3) Switching if bias ; 4) Switch-
ing 300 volts t o rece iver aud io or final screen .

tr ansceiver is to mute the unused mixers elec­
tronically by applying the correct bias to cut
off the unused mixers. (The term " mixer"
a pplies to mixers, balanced modulator a nd
product detector, which are all forms of mix­
ers.)

In order to keep the distor tion product s and
spurious responses to a minimum, t he high
level mixer, the balanced modulator and the
product detector are all of double balanced
in put design. The use of a double bal anced
mixer for dr iving t he fi nal amplifier st a ge al­
lows for moderate power handling capability
with fewer undesirable mixer pr oducts, great­
er a ttenuation of t he VF O sig-na l which is
ca ncelled by the push-push arrangement of
this st age and greater attenuation of the even
harmonics of the if frequency, one of which
a ppea rs near the edge of t he 21 me band.

The balanced product detector used in th is
transceiver has the advantage over the single
ended variety in producing fewer undesirable
mixer products. A t r ue product detector should
produce only products between the incoming
signals and the local oscillato r and not those
between various incoming s ignals. The methods
used here to accomplish t his is to apply large
oscillator signa l level , low input s ignal level
and to provide a pu sh-push a rrangement for
cancell ing the beat s developed between various
incoming sig-na ls in its audio out pu t. Sideband
quality compa rable with AM is obtained by
us ing a product detector of this design. This
should really appeal to the d ied-i n-the-wool
AM boys.

T he product detec tor circuit uses one double
t riode (V13) . The grids of this tube are driven
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Rugged . •. depend.ble . •.
'e.ture by fe.ture the
Poly-Comm "62" B outcl• • • e . them alii
O. C. D. M. Approved.

The unbeatable Poly-Comm "62" B covers 250 kc either side of both bands for
CA P. use .. . it has 18 watt power input S meter dou bles as t une-up meter,
actually samples R.F. for maximum output 100% plate modulation ... V.F.O.
or crystal control for transmit ... built-in 115 VACj12 VDC power supply .
triple conversion on two, dual on six ... (c rysta l controlled) ... delayed AGC .
all oscillators voltage regula ted . . . squelch and automatic noise limiter ... sens i­
tivity: better tha n .8 microvolts on two, better than .2 on six for 10 db SjN jN
rati o .. . se lect ivity: (6 kc @ 6 db pt.) and stability assured by all temperature
compensated circuits and Hi·Q IF stages utilizing 12 tuned circuits . . . single
knob bandswitching . . . sparkling modulation for solid contacts . .. complete
with under-the-dash bracket and ceramic microphone.

$349.50 amateur net COMPLETE
O.C.D.M. Model "62" CD ..•$349.50 COMPLETE

Anlennas: PCA·251 : (ill ustrated) Whip only. 2 & 6 meier dual band anlenna. Standing wave
ratio 1.1 to 1 at resonance and no greater Ihan 1.5 to 1 al any point in Ihe band. $13.95
PCA·249, Same as above with cowl mounling. Compl ete wilh 15 It. RG·58 /u cable and PL/259
conneclors at both ends. $21.95
PCA·25D, Same as above with standard stud, ball mount, cable and connectors. $23.95
At your electronics part. distributor or wrUe for complete
.peclflcatlons to:
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in push-pull from the attenuated output of
transmitter mixer driver, applying only a small
fraction of the if output signal to its grids.
The cathodes are also driven in push-pull from
one of the hi-filar wound link coils on the mas­
ter oscillator (BFO) plate transformer (T5).
The cathode resistor R79 has been selected to
provide proper bias for good mixer operation.
Grid signals which mix with each other due
to the non-linearity existing in two tube halves
of the product detector cancell in the anode
circuit since the generated signals are 1800

out of phase from each half.
The above reasoning about balanced product

detectors was also applied to the balanced
modulator stage which is also completely bal­
anced with respect to both circuits.

YFO Circuit

Good oscillator stability is one of the most
important considerations when dealing with
SSB since a small amount of drift will require
frequent retuning to reestablish intelligibility.
This can be quite a nusiance to all concerned
and can easily be avoided by careful planning.
There have been numerous articles written
regarding VFO's, VXO's and heterodyning os­
cillators. The VFO, of all of these types. takes
the least amount of space and circuitry for
the amount of flexibility and stability desired
and with moderate care, excellent stability can
be obtained on all bands. The simple variety
VXO circuits were also considered with the
conclusion that these were less stable than a
good VFO.

All of the frequency determining elements
in the transceiver have been placed where they
will be away from heat. The Clapp type oscil­
lator was chosen for the VFO circuit since
its ability to isolate the effects of tube change
on the oscillator frequency is extremely good.
All components in the frequency determining
circuits have been rigidly mounted and placed
so that heating from other components is kept
to a minimum. In the frequency determining
circuits, good quality low temperature coeffi­
cient inductors and capacitors are used. Silver
mica capacitors and low negative temperature
coefficient ceramic capacitors are used along
with good quality, HI·Q low temperature co­
effcient B&\V Miniductor stock.

In order to reduce frequency dependence
upon the contact condition of the band switch,
all frequency switching is accomplished only
across low impedance parts of the frequency
determining circuits. Capacitor C12 in the
VFO grid circuit is used to prevent parasitic
oscillation from occurring.

If the oscillator is properly built, stability
in presence of plate loading changes, voltage
changes, and temperature changes should be
excellent, being more than adequate for good
SSB operation on all ham bands from 75
through 10 M. Actually the largest effect of
frequency change in a properly built Clapp
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oscillator comes from filament voltage change.
This being a considerably larger effect than
from plate and screen changes. This conati­
tutes no problem when ae line operation is
used, but does when an automobile electrical
system is used with its inherently poor voltage
regulation. If mobile operation is contemplated,
the power supply should contain provisions
for regulating the VFO filament, such as a
shunt zener diode or a series transistor regula­
tor.

Miscellaneous Considerations

In dealing with any transmitter using linear
amplifiers, it is of utmost importance to pro­
vide good neutralization. Anyone who thinks
he can get away with neutralizing a class ABI
linear without providing a large amount of
grid swamping, is in for a shock when he tries
it. A quick calculation of the amount of rf
feedback through the inter-electrode capacities
of a beam power tetrode such as a 6146 into
a high impedance grid circuit, is certainly a
great convincer. Balanced bridge neutraliza­
tion, which is a convenient way of providing
grid neutralization for a tetrode amplifier
stage, was used mainly for its compatability
with simple band switching circuits. Since the
tinal amplifier driver is a mixer stage, there
is no need for its neutralization since all inputs
and outputs are on widely separated Irequen­
cies. There is also less aeed for circuit isola­
tion from input to output of this stage for the
identical reason.

Tuning Controls

Front panel adjustment of all bandswitched
rf circuits is provided by front panel controls
to insure the ability to tune all circuits accu­
rately. Each of the individual tuned circuits
has an individual trimmer placed across it to
allow preset alignment for each band, thereby
reducing tune-up time when changing bands.

The main tuning dial which controls the
VFO frequency provides a frequency coverage
only across the amateur phone bands from 10
through 75 in five bands. This provides the
high degree of band spread desirable for SSB
operation. Normally, controls other than the
main dial need not be realigned with band
switching when proper alignment of each band
has been once attained.

A control is also provided on the front panel
for carrier injection when talking to hams
using ancient modulation.

The transceiver was also well tested for
TVI with excellent results. Without any addi­
tional filtering of the antenna output, no dif­
ficulty was encountered with a TV set located
two feet away from the rig with feedline close­
ly paralleling for at least 10 feet.

Construction Details

Above all, in a unit of this size and com-
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plexity, a cer t a in amount of care must be
exer cised in its layout. To facilitate easy dup­
lication of t he un it a s far a s general, layout
Fig. 2 shows the basic chassis layout t hat
should be followed to prevent unwanted feed­
ba ck. This layout is the result of a very careful
s tudy of all problem s concerned and represents
one of the best possible parts layouts for ease
of a ssembly, ease of servicing and freedom
Crom unwanted circuit coupling.

Moat of the wiring is all point-to-point with
the aid of terminal st rips, with the exception
of filament wiring, control wiring, power wir­
ing and some audio circuit wiring. All rf wir­
ing is kept short to prevent circuit interaction,
and a minimum amount of shielding is used to

reduce the number of chassis fabr ications
needed.

Since many hams wishing to duplicate this
transceiver will undoubtedly wi sh to use a s
much junk box and sur plus components as pos­
sihle, I will attempt to point out what should
or should not be used in certa in cases.

VFO Construction

All of t he VFO components should be r igid­
ly mounted to avoid shift of frequency from
shock or vibration a nd should be mounted away
from heat generating components such as
vacuum tubes, power resisto rs , VR tubes, etc.
U the proposed chassi s layout is followed, this
will occur automatically.
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As has been pointed out earlier in this
article, excellent frequency stability can be
easily obtained from a Clapp oscilIator if a
few simple precautions are followed. These
are : to r igidly mount all com ponents, to use
inductors having high Q a nd high t her ma l
stability, to use a good gr-ade of low tempera­
-ure coefficient capacitor for the frequency de­
termining circuits, to provide band switching
in only the low impedance part s of the fre­
quency deter mining circuits, to a pply regulated
voltage at least to the screen of the oscillator,
and to place the oscillator tube's grid-cathode
circuit acr oss as low im pedance part of the
oscillator grid tank as possible.

Some temperature compensation may be de­
sirable and can be placed into the tuned cir­
cuits of the oscillator upon final alignment.
Al most all of t he compensation that is fi nally
needed to provide a minimum of frequency
drift on warm up will be necessary because of
the positive coefficient of drift of the oscilIator
tank circuit inductors, and the better t he
choice of inductors, t he less need there wiII be
for temperature compensation. Also, t hese in­
ductors should have as high a Q as possible,
since higher values of Q permit a looser cou­
pling of t he frequency determining tanks to the
oscillator tube, t hereby reducing frequency
shifts caused by tube parameter variations,
s uch as filament a nd a node voltage shifts. The
commercia lly available B&W Miniductor s a re
one of the best choices fo r oscillator tank in­
ductors as these units have extremely high
Q's and exceptional temperature stability. F il­
ament voltage shift is t he more serious of the
above ment ioned t ube parameter varia tions ,
and causes a shift not only in t he operating
transconductance of the oscillator tube, but
a lso a much la rger effect, t he shift in the
oscillator tube's grid input ca pacity by ther­
mal effects.

A good quality dial and condenser assembly
should be used to provide stable and conven­
ient SSB operation. The dial should prefer­
ably have a high reduct ion ratio fo r smoot h
SS B tuning, and the condenser should prefer­
ably be one in which the rotor grounding is
accomplished through wi pers r ather tha n
through ball bearings, a s ball bear ing ground
returns ca n cause considerable frequency in­
stabili ty. There are a number of good dial
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condenser combinations on the surplus market,
a nd t he one used in th is transceiver was one
designed for use in the National RAO sur plus
navy receivers. This part icular condenser ha rt
to be cut down from three to one section to
tit in the availa ble space, and a condenser was
employed in series with t his condenser in order
til reduce its tuning capacitance f rom 240 to
100 mmfd and to improve its tuning linearity.

Pl acement of t he va rious oscillator grid
tanks where t hey have adequate spacing from
ground is des irable and no difficulty should be
encountered in running fairly long leads f rom
t hese tank circuits, through t he bandswitch
a nd to t he oscilla tor's grid a nd ca thode, if a
single preca ution is taken. This precaution is
to place a capacitor of about 40 mmfd directly
from the grid of t he osciUator t ube to ground
a t the osc illator tube's socket . This capacitor
will prevent the oscilla to r from going into par­
as itic oscillat ion because of t he lead inductance
in the wiring between the oscillator t ube and
the frequency determining tank circuits.

Care should a lso be used in adjusting the
Cla pp oscillator to prevent squeezing, which
may occur if the grid resistor is too high in
value or if too much feedback is used. Feed­
back in t he Cla pp oscillator is easily con­
trolled by varying the ratios of the grid-cath­
ode ca pacitors with respect to the other ser ies
capacitors in t he oscillator tank circui t . Un­
fortunately, a change in these ratios will also
produce a cha nge in frequency cover age pro­
vided by the main tuning condenser, which is
in parallel with t he gr id-cathode capacitors ,
but with a little juggling of the coil induc­
ta nce, t he proper amount of band spread for
the main tuning dial ca n be easily obtained
on each amateur band. The oscill ator tuning
condenser is the only one connected to t he main
t uning dial , a nd r eadjustment of the ot her
tuned circuits which are pre-aligned for each
amateur band is only necessa r y when covering
the entire ranges of the 75 a nd 10 meter ba nds.
T hese other t uning adj ust ments, which are
receiver mixer tuning, oscillator pla te tuning,
receiver rf t un ing and fina l gr id t uning a re
conveniently grouped on each side of t he band
switch knob for easy retuni ng.

In or der to redu ce t he effects of f requency
pulling when tuning t he plat e of t he oscillator
or when cha nging its load, as in t he case of
switching the final driv ing mixer on a nd off
during the transmit and receive switching, f re­
quency doubling is done in the oscill ato r on all
bands.

A single induct or is used in the plate circuit
of t he VFO for all amateur bands. This is
done for t wo good reasons. The first being that
fewer band switching positions are needed on
the main band switch , and secondly, only one
halance adjustment need be made on t he links
coupling to the final amplifier driving mixers
ca t hodes for all bands. Voltage drives to the
cat hodes of this mixer must be well bala nced to
prevent t he oscillator s ignal and the even har -
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monies of the if frequency from a ppearing in
the final amplifier's grid circuit. One pole of
the band switch is used to switch the various
size capacitors needed across the oscillator's
plate t a nk for proper r esonance on each band
and to a lso switch in t he a ppropr iate tank
loading resisto rs, whose function it is to equal­
ize oscillator output with ba nd changing in
order to mainta in uni form mixer drive on all
bands. The var ious oscillator plate trimming
ca pacitors should be adjusted so t he oscillator
plate circu it resonates in the cente r of ea ch
hand with the front panel oscillator plate con­
tro l set at mid-range. T his procedure al so ap­
plies to the tuning of t he receiver mixer, the
receiver rf', and the fi nal amplifier g r id tuning
circuits.

There are a few more words of caution in
regards to freq uency stability of the VFO.
Ma ke sure that grounds made with any bare
wire, like the return leads of one of the VFO
frequency determining capacitors , be not al­
lowed to rest against t he chassis except at the
point of intended connec tion, a s the cha nge
in lead indu ctance will have effect on the fre­
quency. I t is also advised that all shafting in
the vicinity of the oscillator coils be non-metal­
lic, since those metallic shafts ca n cause
shorted, unstable coupling circuits with the
oscillator tanks. Even the two shafts driving
the final tuning and final loading capacitor
should be broken with insulators to a void any
undesirable coupling with the oscillator . Both
of the a bove ca uses of instability were actu­
ally encountered and had to be corrected.

Balanced Final Amplifi er Driving Mixer

T his stage is d r iven by t he VFO output in
a push-pull cathode drive arrangement and by
the output of the if str ip in a push-pull grid
drive arrangement. A double push-pull drive
parallel plate arrangement was chosen to pro­
vide a great deal more attenuation to oscil­
lator frequency, if frequency a nd even
harmonics of the if frequency than can be
obtained from single ended mixer at- range­
ments. F ewer add itional tuned circuits are
therefore required to suppress t he unwanted
mixer pr oduct s to a desired low level.

A grid driver consis ting- of a push-pull ca th­
ode follower is used to provide low distortion
drive to the current drawing' g r ids of the
mixer and a small portion of these signals a re
also tapped off to drive the product detector
grids. Because of the proximity of the mixer
drive circuits to the receiver mixer, ground
returns from both of these stages should be
separated as widely as possible to prevent
feedback at the if frequency. To further re­
duce the tendency for regeneration a t if f re­
quency, the grid cathode circuit of the balanced
mixer is neutralized to prevent feeding of the
if output th r ough the grid cathode capacitance
of t he mixer int-i the oscillator circuit, back
through the receiver mixer, and then into the
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if a mplifier agutn.
Actual balancing of the mixer dr ive from

the oscillator is accomplished b)' shifting t he
position of the three tu r n link coils mounted
at ea ch end of t he oscillator plate tank. The
out puts of t hese link coils must be phased and
adjusted properly so as to produce two equal
potential out of phase voltages of a pproxi­
mately 7 to 10 volts on all bands.

Receiver Mixer

T he rece iver mixer is of qui te convent ional
design using a 12B E6 pentagrid conver ter
tube. Some care is, however, needed in pre­
venting t he over-driving of the signal input
grid of this mixer from unwanted oscillator
coupling. A reasonable amount of j udement in
the placement of t he VFO plate coil and the
mixer gr id coils will produce the desired degree
of isolation without additional shield ing. The
osci llator plat e coil should be placed at right
angles to t he mixer coils a t a r easonable dis­
tance away. Over-drive with oscillator signal
at the mixer's grid will produce a loss in con­
vers ion t r ansconducta nce, and will be notice­
able, if present, by a decrease in gain
accompanying the proper r esonating of t he os­
cillato r plate tuning. T he actual loss in
conversion t r a nsconductance occurs when grid
circuit rectificat ion produces large bias
changes.

IF Am plifier

T his amplifier, operating a t approximately
5440 kc, uses two stages ; t he first being driven
by the low impedance out put of the lattice
fil ter, t herefore r equi r ing no neutr ali zation,
a nd the second one being driven from t he high
impedance output of t he first if amplifier a nd
requiring neutralization. To anyone who does
not believe in neutralizing high frequency if
stages, a quick calculation of the amount of
signal fed back through the low value of grid
plat e capacitance of a pentode to its high im­
pedance grid circuit should be t he only a rgu­
ment needed. Of course, it is possible to load
t he grid circuit with a r esistor to prevent
oscilla tion, but only a t the expense of if gain
and selectivi ty. A t first gla nce, select iv ity
seems unimpor t a nt because of the la tt ice filter ,
but t he grea te r t he if selectivity after the
filter, t he better will be the rej ect ion of any
unwa nted spur ious crysta l responses in the
vicinity of the if f requency.

Neutralization of the last if stage is by bal­
a nced bridge neutralization and r equires only
t he addi t ion of two small condensers and a re­
s istor.

Detectors

There are two detectors provided; one f or
AM reception and one for SSB r eception. The
AM detector which also provides AVC vol­
tages, is a full wave diode rectifie r circuit, and
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the SSJi detector is a balanced product detec­
tor: AVO action on AM is of the normal type,
while ~VC action on 88B is of the fast charge,
slow di scharge type. Ave action on SSB de­
livers the proper signal level to the input of
the product detector for all signal levels, there­
by producing distortion free SSB reception.

Audio circuits in the receiver section are
quite conven~ional and the audio output stage
IS ~~ted durmg the transmit phase to prevent
driving f rom the AM detector which is active
on both transmit and receive conditions.
:'oIuting is accomplished in the audio out-rut
amplifier ci rcuit by removing the scr een volt­
age from this atage and placing a smal l
amount of negat ive voltage to this scr een.

Master Oscillator

This oscilla tor , which is crystal cont rolled
and operates slightly below or above the lat­
tice filter's pass band for upper sideband, AM
and lower side band oper a tion, provides the
BFa injection signa l to the product detector
in the r eceive condition and the master oscil­
lator signal to the balanced modulator in the
t ransmit condition. The two frequency deter­
mining crystals are switched in by the USB­
LSB-AM selector switch with one of the crys­
tals being used also for AM, and this switch
also selects the type of AVe action desired
automatically, provides detector audio output
switching automaticaIly, and allows the oscil­
lator screen voltage to be switched off in the
A~I r eceive conditions to elimina te the local
injection signal.

Coupled to the master oscillator's plate tank
ar e two link coils, one going to the produ ct
detector cathodes and one to the balanced
modulator cathodes, respectively. Both of these
link coils are bi-filar- wound so as to produce
balanced push-pull voltages for good balance
in the product detector and the balanced mod­
ulator . The placement of the product detector
and balanced modulator in close proximity to
the master oscillator plate coil was carefully
planned, so that as short a run possible is
made with oscilla tor signa l leads. An excess
amount of radiation from the master oscillator
signal will ser iously impair the oper a t ion of
the if amplifier by over driving the if am­
plifier with oscillator signa l, thereby reducing
the signa l if gain by allowing amplified oscil­
lator sig nals to be fed into the AVe rectifier
circuit .

Balanced Modulator

This modulator is one in which both audio
and master osci llator are fed in push pull, and
the outputs are parallel connected. Further im­
provement in carrier balance is accomplished
by the cathode plate ca pacitor balance adjust­
ment provided. This adjustment is made for
a minimum of carrier feed-through during
fina l alignment.
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Receiver RF Stage

This stage is a cascode connected amplifier
of standa r d design. Muting of this stage is
necessary on the transmit condition to prevent
unwanted feedback; this being accomplished
by applying positive bias to the cathode of this
stage during the transmit cycle.

Final Amplifier

The fina l amplifier uses a pair of parallel
connected 6146'5. This amplifier is operated in
class AB 1 and will handle in excess of 200
watts PEP input on SSB. Neutralization is
provided by balanced bridge grid neutraliza­
t ion which is absolutely necessary.

The out put of the 6146's is fed into the P i
network output circuit which has provision
for pre-alignment of the loading for each band.
Provisions are also made for switching of a ll
antennas with the main bandswitch, if desired.
The usual plate parasitic chokes are included ,
and screen and cathode by-passing is made
with .01 di sc. capacitors directly from socket
pins to ground. No trouble wa s encountered
with the final amplifier once neutralization
was performed. A slight departure is made
from the usua l VI{ tube scr een r egulator, and
in it s place is used a cathode follower screen
regulator. This regulator has the advantages
over the VR tube types in that low regulator
idling curren t is maintained, the operating
voltage of the regulator can be easily changed,
and only one tube is required in comparison to
a t least two VR tubes.

Front Panel Controls

All transmi t and receive circuit s, along with
antennas and antenna metering adjustments.
a re switched by oper at ing the single main
band switch on the front panel.

Control knobs are supplied on the front
panel for t he tuning of a ll rf stages, antenna
loading, receiver gain, rf gain, receiver audio
gain, mike gain, carr ier injection, operating
mode, meter select ion, and band switching.
Front panel set screw adjustments for carrier
balance, VOX gain and anti-VOX gain are
also supplied , for these less f requently required
adjustments.

\Vith six months of operations now chalked
up with this r ig I am even more pleased with
it than the day I first put it on the air. Oper­
ating it has been a real pleasure and using'
it as a portable has been effortless. I won't
make the usual cla ims of the large amount
of DX worked but I will say .tha t the rig' has
as much punch as any of the SSB exciters or
mobile transceivers, is more compact and is
the first comnlete radio stat ion I have had tha t
can be carried to the car in only one t r ip.

1. v eenee, S urplue Hig h Frequency Crystal F ilter s, Q8 T
Jan. '69.

2. Ves per , ~obile 8SB Transceiver, QST June 'M
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Part Quan-
Number tity

C 1 • ••• • •• • • 5

C 2 ·........ 5

C a • •••••••• 5

C • ·........ 5

C 5 ·........ 5

C ,
• ••• • • • •• 5

C 7 ·.. ..... . 5

C 8 ..

CZ8, 35, 36, 3, ..

7 s. u,
2 2700

• 2M
1 200

. "

QUItIJ- Descr-ip-
tity t ion

12A U7 vacuum tube
12AT7 vacuum tube
12AX7 vacuum tube
foA Q6 vacuum tube

12 p in Ie male con nector
3 sleevE' phone jack-w it h e x t rn

d rc ui t leaves
Amuhenol 2 pin remale m ike

con n ec tor
Phone j ack
See coil winding cha r ts

Sr e coil schedule

S. P.S.T. toggle ew.
6CI.6 vacuum t ube
6A H6 vacuum tube
614 6 vacuum tube
6BQ7A vacuum tube
OA2 Regulator
12BE6 vacuum tube
GAG5 vacuum t ube

20 mfd 50,- E ledroi)·tic cap.
(m inia tur e)

IN34 diode
SD500 diode
A pproxtmately 5500 kc
Band sw itch 10 pole. 5 poa., b

w arer ceramic
Band s wi tch 8 pole, 5 poe., <I

wafer ceramic
Uand switch I pole, 3 \ IOS. ,

Ceramic
Switch 2 pole, 4 pos. , miniu­

t ure (shorting)
Switch 2 pole, 6 pOS. , miuiu­

tu re (shorting)
4 pole, 2 poa., mlnlature r eluy

(10 rna coil )
2 pole 2 poa., min iatu re rel ay

/ 6 rna coil)
0-50 rna meter
coa x female (831H amnhenol j

Description

10 nunfd ceramic cap.
20 mfd 25v Eledr(llytic ca l"

(m in ia t ur e )
.02 mfd ceramic disc call.

1

1

1

1

I

1
1

5
1
1
1

1

9
1
1
3
2
2
1
1
2

1

1

5

1

1

,
3,
1

"

QuaD~

tity

2

...........

. . . . .. . . . . , .

• • • • •• • ••• • • •

·.. , . . . . . , , . .

Reaiator-s
QUlIlI- D esc r-ip-

Part No. t ity t ion P a r t No.
R" 32 2 24K nat . 38, 39,- , ••••
R2, 7, 82,15 I 200 41, 42, 43,
na. 64, 65, 85 • • • • • •

GG. 81, 99 , R44, 47
107, 109 • s lOOk R4S , 59, 46,

'" · ... .. .. 1 6.8k-l w 63, 69, 72 ,
US, 9S, 96 .. 3 22k-lw 74 ,78 ,12S
R' • • • • • • • • 1 39k_1w RH, 76 .. ,
RS, 60 " 1500 H49, 112,• • • •
K9, 10, 24, 113, 121 ,

25, 67, 73 , 51 0 RSI •• • ••••
Rll " .... 1 3.3k R52. n.123,
K 12 ...... 1 3.9k 79 ......

PGl O

R E I

RE2

85

PG I I .. • • • • . . . •
'n. 2, 3, 4, 5, 6,

7, 8 , 9 .. .. .. _• .
86 . ••• •• . •.....
VI ••. . ,Jo • •• • • •• •

V2 , 3,14 .
V 4, 5 •••• ..• •••
V6, 7 , . . . . • .
VB " .
V9 .
V I0, 11 ..
VI2 , 13, IS, 18,

19 , .
YI6 " . .
V 17 ..
V20 . ... ...•...•
LI, 2, 3, 4, 5, 6,
7, 8, 9, 10, 11,
12. 13, 14 .

'I i ~('ellaneous Parts

Knob"
Sha fts , Right ang le dr ive
Shart cou plings

T un ing d ial

Insulated sha ft coupHn&"li

Nuts , washers, bolts

Chassis-eabinet
Wire-Shielded w ir e

8 3

~ll .
PG I, 2 , 3 , 4, 5,

G. 7 ... .... ...•
PG 8 .
PG9 •...••.. . .••

Part
Number

e ns. 114
ens. 122

84

C116, 117, 118,
119, 120 •.....•

C12. • •.•• • •. ...

CRI, 2, 3, 4 ....
CR 5, 6, 7 ••• •
Crystals .
S I •. . . • • . . . • • . •

82

PARTS LIST

4 1 .01 mid Ceramic Disc. Cap. 600\'
.000 1 mfd 600v Ceramic Cap.

6 .0001 mfd 600v Ceramic Cap.
4 2- 12 mmld miniature variable

cap.
1 4.7 mmfd 600v ceramic cap.
3 1.5 mmfd 600v ceramic cap.
S l.a mmfd pis ton variable (min ­

iature)
4 .005 mld 2000v ceramic disc.

cap.
2 .00025 mfd 600v silver mica
1 50 mmld double spaced variable

ca p.
2 5 1 mmld Skv ceramic
2 100 mmfd Sk v ceramic
1 200 mmfd variable cap.

7 7-120 mmCd ceramic trimmer
2 100 mmfd mica cap.
1 .00026 mfd mica cap.
I .0005 mfd mica cap.
4 .001 mid 600v disc, ceramic cap.

Description

tera m le padder-c-See schedule
on scb ema tic

Ceram ic padder--See sch edu le
o n schemat ic

Cera m ic padder-c-See ecbedule
on schematic

Cera m ic p adder-c-See schedule
on schematic

Cera m ic padder--See sch edule
on schema t ic:

Cera m ic padder--See schedule
on sch em at ic

,\ pp rox im a te values
11 - 10 m 175 mmfd Silver mic.

ca pacitor
,\ - 15 m 85 mmCd SHver mica

capa citor
N-20 m 100 mmfd Silver mica

ca pac ito r
0 - ·\0 m 225 mmfd Silver m ica

ca pac ito r
S - 75 m 100 mmfd Silver mica

ca nec itor-
5 '\~I.roximate values

Il-IO m 30 rnmfd Ceramic N080
A- IS m 15 mmfd Ceramic N 080
:-; - 20 m 15 rnmfd Ceramic NoSo
D - 40 m 30 mmfd Ceramic N oSO
S - 7S m 15 mmfd Ceramic NOSO

5 Actual values
5 11 - 10 .001 mfd S ilver mica

A-IS .001 mfd Silver mica
" -20 .001 mfd Silver mica
U-40 .00 15 mfd Silver mica
5 - 75 .001 mfd Silver mica
100 mmfd variable-See text

8 ;)-50 air trimmers-in I F cans
1 200 mmfd sliver m ica cap.
1 8 mfd 450v electrolytic cal' ,
1 .00025 mmfd ceramic cap.
3 .0005 mfd ceramic cap.
1 .000 1 mfd silver mica cap .
1 50 mmfd ceramic cap.
2 2.2 mmfd ceramic cap.
1 2 mfd 450v Electrolytic cap.
t 10 m ld 6v Electrolytic cap.

( min iature)

.........

· .

•••••••••••

........ ...
105 .. .• . ..

100. 104 ..

• • ••• • ••• • • •

59 , 81 .
30, 102 .

· .

· . ... . . . . .. .
· .
· .

C 9
C l0

C29 , 97
C38

C11 .
C12 .

C 13. 17. 18. 22. 23.
26,27, 31. 32. 33,
34. 55. 56. 57, 58 .
cr, 62. 65, 67, 68,
69,73,74,75,76,
80,82,83,84,85,
88,92, 9:1, 94, 99,
ins. 107, 108,
109, 121. 125 . .

C14, 24, 63, 126,
127. 128 .

CI S, 25. 60, 64. • •

C 19
C20,
C21,

C39, 42 .
C40, 41 .
C43 ., .
CH , 45. 48, 50,
51, 52, 53 .

C46, 47 .
C49 .
C5fl ." .. ......•
C61;, 79, 11 L 123 .
C70, rz, 77, 78,
ss. 87, 95. 96, .

C7l
(; 89
(;90
C91,
C98
CIO I
C IOS,
C liO
C112
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R ra . 14 • • • 2 20k. l w
It! s. :~ 4 , 36.

:,li. 100,
'0, ••• • •

, 10k
mr. 18 .. . . 2 10
P. .9 , t o. 75 3 20k
R ' 0 • • •• ••• 1 10-lw
R : I, 0 " 2 100-2w-- • • •

R'.!' · . . ... . , 10k
l Ow

I: .x · ...... , 200

R54 • • • • • • 1 10k pot. R30, 53, 103. 122 • • • •• 6 I M pot .
R57 • •••••• 1 120 118. 119, R,O ·..... 1 7 .5M
R58 · ... .. . 1 30k· 2w '" • • • • • c 5 10k R92 • • • • • • • 1 15M
R61. 58 • •• 2 75k-Iw R29, 50. 85. R93. " • • • 2 22k-1 w
R62 • • • • • • • 1 270 89.94. 110, R9', lOS. 106 3 200k
R71 .. ..... 1 5'0 111. II< • s 1M RI08 • ••••• 1 Ik
R.O · ...... 1 1300 R 31, 98 • • • 2 1500 R117 .. .... 1 4300
R83 .... .. . 1 20M R3 3 • •• • •• 1 500 0hm R120 • • • •• • 1 680-lw
R84. 88 •• • 2 300k pot. R124 . 127 .. 2 30k

US7. 91 . 9 5 . R3f; . . 0 ., 3k• ••

101. 116, E rl . Note : A ll ",sjst or s '. WH U , umess ot her wise staterl, ::

Tran ,,(orml."HI

Tl
~Ii x t'r Coul)lillr;:"

5.4 me

Pri

65t #30
" . " d '7ll 18.

Cjose wound

S l."C 1

20t ,#30
~ " d te .

CIO!<(' w ound

Rl."r 2
I'ri· S t'r
S pal'lnJ(

Clost' wou nd

T2
xtet Cou p :ing

5.4 m e

2-25 turn hi filar
wound on 1" dia.
Toroid. .#24 gr.

T otal w inding
80,ah

T3
Intt'n<tage IF

5.4 me

T4
Out put IF

5.4 me

T5
:\1l1stE'"l' Osc. Plate

5.4 m e

T6

T7

T'

T 9

liOt ,#30

" " dia.
Close wound

SOt #30

"" dia.Close wound

40t #30
!MI" dia.

Close wound

13t #20
1J.," dia.

Close wou n d

SOt #30
%" dia .

Close wound

SOt c.t , # 30
%" dis..

Close wound

lOt e .t, #30
Rif1lar Wound

3t #20
Insulated wire
CI08e wound

lOt #12 Air W ou nd tl,~ ,. dta .
1% " Long-tapped 4t and 6t

lti t :;14 on I ¥.." d is . ro-m
c lose w ound- tap lit

Output Audio tran sformer
14000-8 ohms

C oil Winding Data

lOt e.t,
Bitilar wound

3t .:t'20
Insulated wire
C lose wound

Adjus t to
S upply 7-10v
to ca thodes
of mi xer-

Band

10M

151\1

20~ 1

4UI

75~1

Turns
\ \ ' inding
lengt h

Diameter

Turns
Winding
length

Diameter

Tum,
Wi nding
length

Diameter

Tum>
W ind in ll"

length
Diameter

Turns
Winding
length

Diameter

L1

7\>'
8t per ineh
I " )lin iduc­

to,

13¥.tt
16t per inc h
I" Miniduc­

to,

26t
32t per inch
1" :Miniduc­

to,

IHH
16t per inch
I " Mi'niduc­

to,

26'
32t per inch
I " Miniduc­

to ,

L 3

8t #20
%" Air
wound

%"
12t #20
n" Air
wound

%I"

12t #24
"."
%"

20t #24
"."
%"

35t : 28
\>"
<;\"

L7

2t #20
C los e wound

\>"

3Y., t #20
Close wound

\>"

4t #22
ClORe wound

\>"

7t #26
Close wound

¥.t"

lIt #28
Close wound

\>"

L'
9t #20

*"W·

lI t #20
\>"
W·

19 t #22
1,6"
W·

35t #28
\>",,"

55t :28
1\""..

L'
9t #20

C jose wou nd
W'

lIt #20
Clos l.'" wound

%"

17t #22
CJ(J~e wound

';4"

30t #28
Close wound

W·

50t #28
Close w ou nd

\>"

1.10

9t ,#20

*"'h I'

12t #20

*"\>"

19t #22
11 ..n

*"
35t #28

W­
\>"

"at #28
1\"
\>"

NO VEM BER 1961

1.2- 2.5 mh RF Choke
L<-Same as L3, %" spu in g be tween coils
LS. 6-6t #20 wound on lOOn 2w Reaiet ru­
L7 . 8-Close II pacing between coils
1.11. 12, 13, 14-2.5 mh RF Chokes

•
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$6 Quod for Six •

Kerl Brownstein W3TBF/lD
1363 W. Mevnerd Drive
St. Peel 16, Minnesota

\\' lIE N operating on 6 mete rs I ha ve always
r elied on a beam antenna. In P hiladelphia

I used a 9 element home brewed beam with
excellent results. Lately I have been hearing
a lot about the Quad. Being always in terest ed
in new types of a ntennas, I decided to build
one. After building t he Quad, I installed it and
connected it to my rig (HT·40 and SX-140) .
The Quad performed beyond expectations and
was t herefore cause for this article.

This qua d can be a ssembled from materials
in the shack a nd some cheap lumber from the
nearest yard. Before proceding with the con­
st r uct ion of the Quad, it was necessary to work
out some mathema tica l det a ils. F irst I calcu­
lated the s ize of each s ide of the Quad using

251
the following- formula: J., (in feet)

F (in me)

Si nce Illy cr-ystul freq uency is 50.2 me, IlIr
length for each s ide came out to 5 feet. Uaing
high school math to find the hypotenuse, I was
able to determine the size of the cross supports.
Each side squared $' = 25, 25 + 25 = 50, the
squar e r oot of 50 is approximately 7. There­
fore, 7 feet was chosen as the cross support.
At the lumber yard I obtained four 7 foo t 2 x 4
pine. I decided to space the ends of the Quad
1/20th of a wavelength or 4 feet. A broom
handle was chosen and cut to s ize. Ha ving
some # 12 enameled wire, I decided to string
the Quad with it. P lacing the 4 inch side of
t he pine flat and crossing it with t he other
piece, I measur ed t he point of cross ing , which
at center is 3th feet. Upon marking this point
I drilled a 1,4 hole through both pine pieces.
I then in serted a nut and bolt to hold them
together while s tr ing ing.

RG-58/U COAX

7'

, / -rL "

IN $UL ATllR ~

-.lsi--

WIRE

NOTCHED -. 2" X 4" PINE
i

CLAMP

48 73 MAGAZINE



Give your shack that
professional look-

49

install an

ALDEN
HAM

BENCH
--­••

"YOUR FRIENDLY SUPPLIER"

• To H....MS - - • By HAMS
(l2 licensed e mployees)

• EQUIPMENT on d COMPO NENTS
(Hom - Eled ronic • El ectrica l)

• TRAD E-INS
(on new or used un ih)

• TIME PAYM ENTS
(f1 e ll ib le. fi nan ced ourselves)

• ENG INEE RING DEPARTM ENT
(boe lli ng a ll eq uip ment sal es)

• RECONDITI ONED EQ UIPMENT
La rg est inventory in the Nort hea st

• EXPERIENCE _ •• 26 years a s:

~A_~. _. _---- --~
__Ow ..... _ .

~ ~"t!

EVANS OFFERS
COMPLETE SERVICE

ALDEN PRODUCTS CO.

,
~-_..

with power facilities.

See our full page ad in the J anuary 73
(page 45) and order yours today. For
furth er informat ion see your dealer or
write to

10186 North Main Street, Brockton, Mass.

Diode Pola rity?

NOVEMBER 1961

Connect one end of the myster ious diode to
a 6.3vac source a nd t he other to a VOl\! set on
10 volt sca le de. If the meter reads up then
that is the positive end of the d iode.

. . . K 811YO

I notched the ends with a file to receive the
wire. Upon stringing t he wire, I placed a 5
inch insulator at the bot tom of the quad , and
termina ted the wire a s shown. At t his poin t I
connected my 52 ohm coax line and soldered it.
I completed the sa me operation with the re­
flector side, but extended t he wire to 12 %
inches on eit her s ide of t he insulator. At th is
poin t adj ustment may be necessary for the
placing of t he shorting bar. This ba r may ha ve
to be varied depending on t he S \VR.

The antenna is now ready for assembly.
Taking one s ide at a t ime, I removed t he nu t
and bolt f rom t he center of t he crossed pines
and inserted a 6 inch wood screw. I then
screwed the cross onto t he broom ha ndle. This
was repeated for the other side also. F or rigid­
ity I tied the cross pines to each other us ing
nylon cord. Do not pull the cross pines a ny
tighte r t han snug as t hey may sna p. At this
point t he Quad is rea dy to he mounted on the
mas t. If desired a two meter Quad may be
st r ung inside the 6 meter Qua d a nd separ-ately
terminated for two band operation.

As I swing my Quad south from Minnesot a
a nd make contact with Da llas, Texas, I wish
you one and all, " Good DX hunt ing wi t h your
Quad." . .. W3THF/ '
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Howard S. Pyle W70E
3434 74th Avenue, S. E.
Mercer Is11lOd. Woshinqton

Evolution of the

Ham Antenna

Prof. Herta's tra nsmitter. The spark between the
two electrodes was transmitt ed to the small
meta l balls. The short wires served 4S ante nnas.

P1(; K up any handbook, be it of the general
type or one specia lizing in ham antennas;

examine any of the current periodicals deal ing
with amateur radio. Doesn't the mult .ip lici tv
of antenna designs offered amaze you"? And,
whether you are a r elatively new beginner
or one of the old school in the ham ranks,
the more you read the more confused you are
likely to become! What can you choose which
will give you the results you want within the
bands you want to work a s well as within the
limits of your pocket-book and the space you
have a vailable for erection?

The advertising of scores of manufacturers
offer a myriad of designs for both vertical and
horizontal antennas for oper ation in one spe­
cific band or for so-called 'multi-band' oper­
ation. Writers offer others; some conventional,
some novel, some downright weird. For the
higher frequencies, 14 me and up, there are
even more st yles than the many developed for
lower frequency applications. Moat of these
work well ; some are unfortunately rather

mediocre but on the basis that 'anything metal­
lic will radiate,' they all will work to a greater
or lesser extent.

Remember that Prof. Clerk Maxwell and
P rof . Heinrich Hertz, in the late 1800's, did
not at first deliberately employ an 'antenna'
with their spa rk coil exper imenta l equipment .
In it ially it so happened that the shor t rods
which they used between supporting posts
for their spa rk gaps acted as 'radiators.' And
too, their radiat ion with these antennas, which
were not much more than a few inches long,
mu st ha ve been in the ultra-high frequencies ;
you figure it out if you like working some of
the handbook form ulas backwards! The in­
herent broadness of the wave generated by a
spa rk discharge won't make it easy to de­
termine however!

H er t z di scovered t his radiation phenomena
through space when he found that he could
pick up a minute spa rk between small closely
spa ced metal balls suppor t ed by a loop of wire.
He also discovered t hat by making the elec­
trical length of the loop equal to that of the
rods of the spark gap the sma ll spa rk picked
up in the loop was considerably intensified .. .
they were in "resonance." H ence, the na me
"resonator" which he gave to the loop and why
we now know t he radiation phenomena a s
"Hertaian wave propagation."

A few years later, Guglielmo Marconi de­
vised a practical use for this radiation which,
he reasoned, although confined to a most
limi ted area with t he crude equipment of Max­
well and Hertz, could be used to communicate
without wires by using a code s imila r to that
developed by Samuel Morse for his wired tele­
graph. Mar coni 's fi r st concer n was improve­
ment of the radiating system. One of his
ea r liest antennas resembled very closely a
couple of lengths of what we know as 'stove­
pipe' suspended from a yard-arm on as high
a mast a s he could manage ! It worked too, up
to about 100 miles, even with the extremely
crude and insensitive r eceiving equipment of
that time! The down-lead perhaps did most of
the radiating!

Later progress developed helical t ype t uning
coils and s imila r 'refinements' (1), all of which
apparently a ssisted in performance. " ra ve­
lengths, as such, were of little concern then,
but with the addition of such coils a nd the
development of increasingly longer and higher

..m
8TAHOAJlO

•_ -,STIFF WIllE a ll
~ l.IGHT ROO

"""ELECTII:OOn
STII'F" WIIl£ 011:

l. IGI'lT 11 00
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NOV EMBER 19M

13.90
12.95
11.95
10.95

13.95

15.95

Precious metal platers to t he electronics
industry.

$2.00 each
( Parts lists & Instructions included)

RTIY Converter Board
No. TL 15100-0 I

RTTY Two Tone Oscillator Board
No. TL 15100-04

PRINTED CIRCUITS FOR
RTTY AND ALL OTHER

APPLICATIONS

New Superflex RG8U Cob le - Xtro low lou .
Won ' t harden in cold weother - per hundred . . $16. 19

Fa ctory fresh - low loss poly.foom insulation
300 ohm line. On ly 4.6 db loss a t 900MC C . . . 7.21

TRI-TRONICS
LABORATORY, Inc.

Box 33B
EULESS, TEXAS

~:I~~X ARE YOU SURE? :o:~ay
G A M

You can be when you.. h
. •• b N B d Many ot enuy arne ran s

10-15·20
G.4ZU Minibeam-16 pounds of sure dynami te . . . $89.50
Telrex Te B8B Bra nd New with Ma tching Ba lun .. 114 .00
Te lrex TC99B The America n Standa rd beare r .. . . 174.00

SO Megacycles
" House of Anterlnos Special" 5 e le. 52 ohms .. . . 18.90

144 Me gacycle s
" House of Antennas Speciol " 10 elem. 52 ohm . .
8 e lem en t Folded Dioole 8rood band 300 ohm .• .
6 element Folded Dioole Broad band 300 ohm . .•
4 element folded Di~ole (Truly portable) 300 ohm

220 Megac ycles
8 elements Folded Dipole Broad Bond 300 Ohm . .

Includes 8alun for 300·52 o~ms feeding .
S elements folded Dipole Brood Band 300 ohm ..

Also includes Balun fo r 52 ohm coax.

51

Towe r 5
SO' #25 fo ld over - Rohn _ Strong Stu rdy 186 .60
SO' The Medallist - E.Z.Way 224.50

Q l l.·f LlTY .UERCIf .4l'lDl SE .4LW.4YS
If' E ,:n ':PER SU IJSTITUTE

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

HOUSE 01' ANTENNAS
1153 E. 82n d _ cntee ae, III . _ Phone: SO 8·928211. .....:...;, -1

\

-,

{

\

(

•

•

to
O¥'E AAT lNG
IlUI,. OING

WOODEN MAS"' _. I
OR F'Ol. E -

"',,'-
TUBE 011:_
CYLI NDE R

One of Marconi's original antennas used at
some of his stations at the turn of the century.
Anything metallic will radiate, but obviously
the lea d-in wire made a pretty good antenna
by itse lf!

wire antennas with resultant increase in both
induct ance and capacity, wave-lengths could
creep but one way . .. up!

So successful were t he la ter multi-wire an­
tennas of Marconi t hat pioneer amateurs, then
beg inning to enter this fascinating field, fol­
lowed suit . Four, s ix and even eight wire an­
tenna s of a s great a length a s available space
permitted, were suspended horizontally be­
t ween trees, roof gables or masts. The four
wire antenna proved most popular in commer­
cial ship and shor e st at ion installations as
with the amateur, for many years. A trend
then developed toward reduction in the num­
ber of suspended wires and many amateurs
were soon using but two parallel wires. Com­
mercial companies were somewhat slower to
follow, but with in a few years two-wire an­
tennas were becoming increasingly popular on
merchant vessels.

It is difficult to say just when the adoption
of a single horizontal wire for both trans­
mission and reception occur red. Very probably
with the amateur directly after he was per­
mitted to resume operation some two years
after the wor-ld war I armistice. In almost
every case, such antennas were of the "r-andom
'leng th ' type with little attention paid to length
versus frequency. It was not long however,
with the incr ea sing populari ty of vacuum tube
over spark transmission, before it was dis­
covered that if the radiating system was so
made as to be resonant at the frequency on



•

...., ...,"-'

I
•

IHSVlATORS -_

U.S. Army Signal Corps antenna used in the
early 1900's. It was dubbed the " Umbrella"
antenna, but found little favor with hams due t o
the large number of wires, insulat ors a nd groun d
anc hors. The more wires the better was the
motto. Some of these were still around during
WWI.

which it was desired to work, results improved
considerably. First 'full wave,' then half, later
quarter-wave single horizontal wires came into
being. T r a nsmission lines or 'feeders' as t hey
were initially termed, soon came within the
scr ut in y of the amateur. One of the earliest
antenna systems using s uch a feeder system
was the so-called "Zepp" antenna employing
two wires, s pa ced by insulators, to supply rf
power to the a ntenna. These were patterned
after those used by the Germans on t heir
Zeppelin dirigibles, hence the name, "Zepp"

antenna. They proved very efficient in ham
service and a larg-e number are still in use
today.

Equipmen t development had prog-ressed
meanwhile and unbelievable efficiency was
being realized from both factory-built and
'home-brewed' tr-ansmitters. T'houzhts again
turned to antenna development both by the
inc.ividuul ham a s well as manufacturers of
amateur equ ipment. " Package" a ntennas soon
appeared on the market ; the ra dia ting portion
cut to proper lengt h fo r the desired frequency
band and insulators and similar accessory doo­
dads su pplied. To meet varying conditions,
amateurs commenced to devise what were con­
sidered more or less as 't rick' an tennas ; de­
scriptions of such with so me pretty optimistic
cla ims were a ppea r ing with increasing fre­
quency in ham journals a nd handbooks. As a
number of these had definite merit and lent
themselves well to manufacturing production,
a number of factories commenced fabricat ion.

It was not long before the problem of s pa ce
in which to erect t he pop ul a r horizonta l wire
ant enna , preferably a half wave in length,
became rather acute. A pa rt ment dwellers and
those living on small city lots were freque ntly
unable to put up the length of span required
by the then very popul a r 160 a nd 80 meter
bands. Quarter wave an tennas, calling for half
t he wi re length , began to catch on and de­
livered rather well.

The eager and insatiable curiosity of the
experimental ham was not so easily appeased
however. Standard broadcast stations had dis­
covered that a vertica l tower with an insula t ed
base , perf ormed ra t he r well fo r t hem. T rue,
such towers were h ig h and costly but their
frequencies were relatively low in comparison
t o those used by the ham. " th y not try it?
A metal tower, mast or similar structure con­
sidered in the light of a half or even a quar t e r
wave length in the ham bands, didn 't seem too
much of a problem. For t he 80 mete r ba nd
calling- for some 1:30 feet for a half wave, a
bit of structural as well as economic difficulty

•

t INSULATOR

~

J'
ROPE SWAY GUYS

(OFTEN USED AT BOT
ENOS)

/
SOMETatES

TIED TOGETHER
HERE, SOMETIMES NOT

PIPE OR WOODEN SPREADERS

L EAD- IN WIRES
GENERALLY
- RAT TAILED"

HERE

DOWN
HAUL

PULLEY

t
.--.-:;;i

TO THE SHACK

The most popular early day ham ante nna, th e
Flat.Top was of random length . The wires were

con nected various ways, some put th em in
parallel, others in series, etc.
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~ETAL OR WOODEN
INSULATOR

-
t

DOWN
HAUL

TO Tt£ SHACK

DOWN
HAUL

PULLEY.

INSUL ATORS

•

C ag e le ad-i n this typ e imm ed ia tely became
popular. These were popular unt il someone d is­
covere d th at a sing le wire was just as effective
as th e multi- wire system.

tures for a quarter ,...ave on 80 also performed
well on 40; the 33 foot radiators used a t a
qua r t er wave leng- th for 40 , did n't do had a t
all on 80, particula rly with a base loading coi l.
Both heights showed good results on 20 a s wel l.
Hundreds were built and may be seen through­
out the country today. F a ctor ies again took
hold and a s current a dvert ising will indica te,
it is possible to buy a commercia lly mnlc

•

HEAVY
STEEL
WIRE OR
LIGHT
STEEL
CABLE

The Cage 4ntenna wa s popular with hams just
before WWI. Metal o r wooden hoops from
ba rrels were used as spreade rs. Wh en 1BCG
put th e first ha m signa l across the Atlan ti c in
late 1921 using a "T" Cag e antenna with a

was naturally encountered. However, a qlw.rfl'l ·
wave ver t ical r adiator fo r the 80 meter ba nd
would on ly require half of t his heigh t or a bout
65 feet. Still a bit on t he costly and st ruc­
t u rally preca rious side, but quite a f ew hams
managed it and such antennas performed very
well. F or the 40 meter band, the problem was
g -reatly lessen ed a s a quarte r wave t here was
on ly some 33 fee t in height. The u5 f oot at ruc-

....T ----~--~-----....".,,,..,..=--......

LEAD- IN --- t-<o­
BUSHING

.. RADIO SHACK
•

Ve rtica l F4n antenn a of post WWI vintage . It
worked well, but was expe nsive . As many wire s

were use d as you could affo rd . • . eigh t was
par.
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PRINTED VHF CIRCUITS

GEM ELECTRONICS
RR,;;-3 SPRINGFIELD, OHIO

Telephone ; Te rre H:lute 282 • Urbona Ohio Exchange

tower, mast or similar radiating st ructure in
almost any practical height and within a wide
range of prices. Many have refinements such
as 'traps,' base or center 'load coils' and / or
'capacity hats' at the top.

Next in line came the 'antenna tuner' which
had a lready demon strated its value to a con­
sider able extent in connection with horizontal
antennas. Even more so was it desirable on
the vertical type of radiator. A combination of
inductance and capacity, properly proportioned
and installed between the transmitter and the
antenna, did the trick. ~Iany hams built (and
st ill do) their own antenna tuner (or coupler
as it has been more correctly termed). Manu­
facturer again kept pace and there are today,
a number of factory built antenna couplers
available on the market.

As operating frequencies increased to em­
brace the 15, 10 and 6 meter bands (and later
even 2 meters) , special antennas for these
bands were devised, "Beaming" the signal for
greatest radiation in the desired direction
became highly popular; it proved phenomenal
in working DX on these frequencies. Soon
some of the more ambitious hams designed and
erected such beams for use on 20 meters as
well although their physical size became a bit
awkward and unweildy. This problem was
pretty well solved by ingenious design and it
was not long before these too were being
offered to the amateur market by a number
of manufacturers. Rotation of these beams to
the desired direction was initially accomplished
manually; many hams used old auto steering
wheels procured at wrecking yards. Not too
bad either, fitted with a suitable pointer and
a compass rose although the}" did offer quite
a problem in the way of a watertight bearing
through the roof! It wasn't long however be­
fore electrical rotators were fitted to the mast
and rotation was then controlled from within
the shack by a dial and pointer similar to those
used on transmitters and receivers. Thousands
of these electrically rotated beams are now
in daily use throughout the world.

What next is anybody'a guess. Today, in a
fairly populous area, you can see practically
all of the current types of popular ham an­
tennas. Beams, in many respects, closely re­
semble conventional TV antennas. You can
retty well tell by the physical size of them,
which band the ham owner favors. Hor izonta l
wire antennas are all more or less of the same
general type; a half or a quarter wave hori ­
zontal wire between two suppor ts ; these may
be fed in various ways but are all basically the
same. A single wire feed as in the 'Windom'
type; two open wires at the center, spaced
throughout their length with in sulato rs; the
"Zepp' with a similar pair of wires at one end :
either center or end fed with coaxial cable 01'

two-wi re ribbon resembling TV lead-in. Even

(Turn to p~ge 57)

TRANS·CITER

POWER SUPPLY

RECEIVER

CHOSEN
for use aboard the 5.5. HOPE!

MlJ~'- MOBILE
~/tAC EQUIPMENT

• GEM NUVI STOR (6CW 4) regenerative 2 meter con­
ve rte r. This un it uses a 6CWJ, cs a regen. R.F. amp. and
will g ive gain in excess of 3008 at a low noise figure .
6)(8 osdllotor-Tripler & Triode Mixer-S to 10 Me I.F.­
instruct ions for changing I.F. induded-2 lh" x 4" PC
boord-wired a nd tested. Less tubes & Xtal only $6 .50 P.P.
• GEM STANDARD 6 METER CONVERTE R. This sto b ie,
dependable unit is standard equipment of many e.D.
nets. 6B27 CO$(ode RF omp.-6xB hi.~ain mixer and OSC.
- unive rsa l input a nd output . Will toke any 3rd overtone
X!a l from Be to 10 Me I.F.-Hi-Q aIr wound coils-2th"
x 4" PC boord -wired and tested-requ ires lSOV @ 18
MA-6 or 12V- w ired and te sted and leu lubes and
Xtol ..• • .. . • •. . • . .. • • • • •• • • • • • . • • . . . •only $6 .50 P.P.
• 2 METER NUVISTO R PRE-AMP. This sma ll unit (on ly
2V2" x 2" ) will produce 30 DB or more goin and can be
used in rege ne ra t io n- req uire s only 10 to SOV @ 4 MA
- 6 V. Ideal for use in Oonse tts, e tc. Low-imped. input ­
link output-Hi-Q air wound coil s. Wired and teated -e-
len tube (6CW 4) only $4.50 P.P.
• 6 METER CASCODE NUV ISTOR PRE_AMP_ (2}-6CW4' ,
in Cascode. A stab le non -neutralized circuit. Requires
0 -100 V @ 8 MA. Low imped. in put. Link output. Avail­
e bte with 2 meter coils-only 2" x 21/2" . Can be used in
HQ - l lO's, e tc . Wi red & tested- len tube s.. on ly $5.50 P.P.
• LITTLE GEM 5 WATT 6 METER TRANSMITTER. A very
e fficie nt Rf sect io n. Uses 50 Me 3rd overtone Xtols. Re .
quires 200V. @ 30 MA-fJV. 6AU8 or 6CX8 tube-link out.
put - 21/2" x 4". Wired & tested-le n tube o nly $6 .50 P.P.
• AUDIO-MODULATOR SECTION . Uses 12AX7 pre-amp
and 6 BQS output. Input for co rban or Xtol mike. Con be
use-d for modu lator-intercom- PA-up to 7 wotts-w ired
o nd tested - le n 2V2" x 4" tubes .... . .••o nly $5.00 P.P.
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MO DEL RBS· 40P.
Dip paintodB A.K· S.40 S10.S0

Wo ll Btod" ,

MO UNTING kiTS :

GPK· S.cO S75.OO
Wond,,, Cro und POtl

Put you, T,ibude, ~t 41 ' in 70 mph
wind (125 mph cunked d~'#lfn to 24').

TiJh over for E·l access to ~rr~y.

Mounts H~m·M Roto, inside tower
head. Top radial bu,hing • vertical
th rust bearing .

Safe ty rest loc ks tower at desired
height. No w eight on ubles•
E.I .A. Rs..222 spen o Hea'ollY wall struc.
tural , teel tube leg s, solid steel rod
diagon al & horizontal bncing _ ~rc

welded . SoU I'J" T o!, T1iv hl V iJlr;hul(J r/

1;"'t'trJ"'t:Ilt"c !
w,n, for C. ,..10 9 :::12. ' f

STURDY
E-Z WAY
TOWERS

APPROACH
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o
~
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V)-.....
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o
w
~
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To q uid , neat , se cure connections of
rad io compon ents.

Twirl-Con is a simple , well constructed
too l for wind ing a spiral qu id ly, t hat slips
ove r a short st ub lead of th e old compo ­
nent. You ca n make a perfect con nectio n
a nywhe re yo u can get a soldering iron .
• W ithout making a mess of a bea utifully
wired circuit. or d ist urbing th e original
soldered connections.
• The fi rst of its kind to e na ble yo u t o
extend pig-t ails on resistors an d con­
densers , broken off transformer and coil
leads.
e Idea l fo r converti ng surplus equipme nt ,
and for making t est set ups where com­
ponents can be c hang ed quid ly.

Twirl-C on is now bei ng used all over t he
U.S.A. an d in some fo re ign countries by
ha ms a nd electronic t echnician s. There ju st
isn't a nyth ing like it l Sold on a Mon ey
Bad Guarantee.

52 ea. 'pd. U.S.A. Inst ructions Included

THE
N EW

WIRl-CON TOOLS
= fII11111b!=

PA l . I" t:NDING

1101 N. EAST STREET • EDNA, TEXAS

SANDY CLAWS

Please include at no charge with th is order a
one year (new) ( renew) subscri ption to 73
starting with the . •. . • . • . • .. . . ... ... . issue.
(Two years with two maps.)
Send order to : 73 Magaz ine. 1379 E. 15th St.•
Brookl yn 30. N. V.

City • .. .. . ... ...... Zone .• . .State ... _. .. .

Name • • ••. . • . •• • ••. • ••• •• • •• • •Call .

Sir: I I
Enclosed is $9.95. Please send me one of

your 3· 0 maps immediately. U.S.- WorJd-

Address • . ... ......• . _. • . • . . •.. • .. . _ .

-----------------------------_.

would give you one of these if he could make
'em, but it takes huge machines to crank these
precision moulded gems out. Give one to the
XY L for X mas, be a Dandy Sandy. Give one
to the Jr op so he can pu t it u p on your sha ck
wa ll. Bu t when you g ive it you don't have to
let on about the free one year subscription
to 73 (or extension) t hat we 're sending. Now,
about these maps . . . t hey'r e 28 % " x l R% "
a nd t he m ountains st ick rig-h t up at you , a ll
in t he righ t places . This is n ot one of those
chea p crumby maps either, it is an expensive
uncrumby one with eight colors, all di fferent.
Send.
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Christmas Cheer and All That
While there is still considerable discussion going on
as to whether subscriptions to 73 should be given to
friends or to particularly despised enemies, there is no
question about the fact that you should be giving
them. Please fill out the below blanks and mail imme­
diately. If we get 'em in time we'll send out a special
Christmas gilt card to the recipient which should
arrive a day or two before the holiday which comes,
I believe, sometime late in December. We'll start the
sub witb the January 1962 issue which will he mailed
December 20th and should get there at about the
same time.

Name . Call .

Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

City Zo ne State .

- - $3 one year. -- $.5 two yea rs. -- $7 three years.
-- New subscript ion. - - Hencwal . -- 1 don't know.

-- Xmas deal OK. - - Nuts on Xmas deal, start now.

7:~ :llaltuzilw; 1379 En!'. 15th s., nrookl~'n 30, x, Y.

Name . Call .

Address _. . . . . - . . .. ..............
City _ Zune Sta te .

- - $3 one year. -- $5 two years. -- $7 three years.
-- New subscription. -- Renewal. -- I don't know.

- Xmas deal OK. -- Xuts on Xmas dcul, start now.

73 :\Ia~a;f.ine; ]379 Ea!'l ]5111 s., nrookl~'n 30, N. Y.

Name . Call .

Address _ _ • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • •

56

City Zone State .

-- $3 one year. - - $.~ two rears. - - $7 three years.
-- New subscri pt ion. -- lh-ncwul . -- I don 't know.

-- Xmas deul 01-: . -- Nuts O il Xmas deal, start HOW.

73 l\1a~n:t.iIlt"; I:n 9 Ell~1 J51h SI., Hrooklvn an, N. Y.
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e xcfltJil'e!
MINIATURIZED
4-SAND ANTENNA

6'10'15 '20 METER S
eN. ......n d loading pti .. cipl. to

mai ..tai .. . ff.ctiv. radia lia .. .
No c ler lo"ding . m ploy. d .

e EI.m t I.nglh, 11 ';
boom, 60".

• Tur......g rad ius, 7'.
• W. ight, 11 Ibs, Light e nough

for TV Rolor.
e Feed Ii.. . , RGSI AU or equiv.
• SWR, I.n Ihon 1.S :1.

Mod.18-24 Amol.ur_Net $S4.95

W. il. ' 0. lilH a lO/r e ond I~. nom.0' ~ou......refl M INI .PR OD UC TS
d;,'ribO/lor .

57

UTI......_­-_...

WITH DOW'S

PREAMPLIFIER
Get sicna ls you d idn't he",!

NOI a gimmick, bUI a I O!'SI~

e nd prov.... eccessory. P••_
cision rnede. fullv back~ bv
Dow-Key's Iraditione r FectOf'y
W . ...anly.

HELP YOUR RECEIVER!
The OKC -RFB Boo. te. Is a

price • . . $10.75 50 to 70 ohm Impedance
m.atchin, "broa-dband pre _

.mplifi.,." gu. ranteed to incren. Ihe over- aU ,ain bv 1 10 6 "S"

.... ilS on all bands. { l.S to 30 me l . To impmve sensitivity, work
with OX, and bring up _..ak ..,in telligible si' .... 11, you'll w.ant a
OKC. RFB. Designed fa. ' « . 've" up to the $300 e rn s.

•S P EC I A LIS T S IN C OM PACT A NTE N NAS

C)

DOW- KEY COMPANY. f H ~~N~n~::HS

• Model C'" Mulliba..d
Coa.ial A nten..o_
1).10-15_20 Meter,

Net 534.9S

• Mode r M·4 Mobil.
4-ba ..d _ fill all
mounts, S ' 3 " high

Net 516.95

10 01 Wes t 18 t h Str e et. Erie, Pennsylvania

P atents P ending
O rder d ir ect from factory or YOUT favorite distributor.

Let's "kit" Together
RRHUseYOUR Parts & PAPPY'S wirin

(Antennas from pa ge 541

the more modest random length wire with a
similar single wire lead-in or down lead from
one end or some random length along the an­
tenna proper, will frequently be found.

And, the vertical antenna in popular use by
thousands, will either be mounted on a roof
top with appropriate guy wires or perhaps on
the ground iteself , It mayor may not be in­
sulated at the base depending upon its feeder
sys tem ; it mayor may not have a 'capacity
hat' of some sort at the top. P erhaps it 's an
elaborate tower, maybe only a simple mobile
whip, roof or mast mounted. ' Vater pipe, elec­
trical conduit, rain-pipe and even a ser ies of
beer cans solder ed together end to end, often
ser ve as a radiator! Some are even a single
wire suspended from a yard-arm and run
down the pole on in sulators; frequently copper
tubing is used in this manner.

So, there you have it. Antennas have come a
long way since the simple rods of Maxwell
and Hertz and the 'stove pipes' of Marconi.
\Vha t will you use? The choice is strictly
yours and is dependent upon sever al factors.
Ava ilable space, the band you want to work
mostly and your checkbook. Talk to other
hams; if they have been in the game any
length of time at aU they have no doubt
tried a number of the more convent iona l an­
tenna types. F ind out what they think of
those which they have used. Then make up
your mind what you want to do; study
antenna chapters in handbooks and read the
many a r t icles in the periodicals, check your
bank balance and measure your available
space, then go to it! "73" and 'happy ham­
ming'! . •• \V70 E

Letter

Dear Wayn e ,
Please find enclosed a check for $5.00 to r en ew my

sub.suiption for the n ext 2 years : I feel tha t having
su rvived the fi rst year you should be wort h r isk in&, 5
buc ks for the next 2.

H avi ng run t h e gamut from Neophyte to Novice to
Technic ian and finally a t long last to General during the
fi rst yea r- of 73 Mag a zine I would like to say that wttb­
out t he he lp of its in forma t ive articles I cou ld n ever
have zotten m y Genera l Ticket. I would like to say this
but of course you know that . t h is would be a helluv an
exaggt'ration and n damn lie, However , 1 m ust 6ay in
all s incer ity that I have enjoyed your m agazine tm­
m enselj- and while not findin &, every a rticle of particu lar
interest a t t he time I find myself frequent ly referri n g
to these back issues of 73 for information .

Hope you keep the g ener al format the sa me W a r-ne,
with plenty of construction ertrctee and lellving t he club
news and contests to the othcr m a ga zines.

Co n tinued g ood luck a nd 6UCCt'SS in the -f ut u re to both
you a nd 73 o n i ts fi rst a n niversary.

Bob Ta n ner K 30NQ
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..

JACKSON, MICHIGANROUTE 2

GO FIRST CLASS
ON SIX

The LW-51
Deluxe

$57.50

LWELECTRONIC LABORATORY

Feotu resr
• 50 watts input, fully neutralized
• Uses inexpensive 8 me xtals or VFO
• Plate modulated for efficiency and punch
• Input for crystal or carbon microphone
• TYl-proofed even in Channel 2 fringe area
• In kit form to cut costs
• All hard parts mounted (over 100)
• 6 or 12 volt filament
• Speech clipping & limiting for max

modulation

Order Direct:
LW-51 Deluxe llit, le u tub.. & xtal .. .. $57.50
LW-51 Deluxe kit, with tubes & any xta!. 69.50
LW-5 1 Deluxe kit, wired & tesle d •• . . . • 84.50
Ship weigh' 7 Ibs.: nc Easl Coast; $1.59 Western
LW-72 AC Power Supply for LW51. wired 49.95
LW-61 VHF Con" erters .•• . . • •• .•• .• • . • • 18.50
LW-80 Pre-Amplifie rs •. . . . . .• .• . . . . • • • • 12.50

path New York to San F r ancisco (2,600
miles), t he local time centered on the mid-point
of the path will be Ph hours later t han at
San F ra ncisco and 1* hours earlier than in
New York (the time difference between New
York a nd San F r ancisco is 3 hours). Looking
up the HBF's next to the 2,500 mile listings
will give the H B to use. In San F r a ncisco
subtract 1% hou rs from the t ime per iods listed
for local time and in New York a dd 1 * hours
to the time periods listed for local time.

7MC

59

SHORT PATH

PROPAGATION CHART

ooa 02 03 ~ OS 06 07 08 09 1011 12 13 141St617 181920212223

500 MILES

250 MILES

LEGEND

750 MILES

1500 MILES

1750 MILES

1250 MILES

1000 MILES

LOCAL TIME

2500 MILES
2250 MILES
2000 MILES

T he Short P a th propagation chart has been
set up to show what HB F to use for coverage
between the 48 states. Alaska and Ha wa ii are
covered in t he DX chart. The use of t his chart
is somewhat different than the DX chart.
First, the time is the local time centered on
the mid-point of the path. Second, the distance
given in miles is t he Great Circle pa th distance
because of the Earth's curvature. H ere are a
couple of examples of how to use the chart.
A.) T o work the path Boston to Miami (1250
Miles), the local time centered on t he mid.
point of the path is the same in Boston as
in Miami. Looking up the H BF 's next to the
1250 He list ings will give t he HBF to use
and the time periods given will be the same
at each end of the circuit. B.) To work the

David A. Brown K21GY
30 Lambert Avenue
Farmingdole. N. Y.

Advanced Forecast, November 1961

Good: 7-8, 10-25

Fair: 1-2, 6, 9, 26, 29-30

Bed: 3-5, 27·28

For the DX propagation chart, I have listed
the H BF which is the best Ha m Ba nd Fre­
quency to be used for the time periods given.
A higher HBF will not work a nd a lower lIBF
sometimes will work, but not nearly as well.
The time is in G:\IT, not local time.

Propaga tion Charts
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Radio Bookshop
2-ElECTRICAl ENGINEERING HANDBOOK - Mcilwain.
Formulos, tables, circuits. A reod handbook. 1618 pages.

$10.00

36-CALL LETTER LICENSE PLATE-Regulat ion size Ilcense
pla te. Plea se give your call (Ind the co lo r of feffers end
bockground. $3.00

37-101 WAYS TO USE YOUR HAM TESt EQU1PMENT­
Middleton. G rid-dip meters, ante nno impedance mete rs,
oscilloscopes, bridge s, simple noise ge nera tors, and
reflected power mete rs a re covered. Tells how to ehese
troub le out of hom gea r. 168 pages . $2 .50

•

47-PRACTICAl ElECTRONICS-Hertlb~rg (W2DJJ). AI ·
most solid with p ictures. Touches lightly on many e s­
eeets of el~ctroniC5 : ho m radio, TV, tra nsistor radios,
hi -fi, microwa ves, trouble· shooting, Novice station,
a ntennas, test equipme nt, ete. $2.50

6-VACCUM - TUBE CIRCUITS AND TlANSISTORS­
Arg uimbou. Designed for both beginne rs ond engineers .
Moth kept to a minimum. Simple exp la no t io ns of
com ple x ideas. ouY '1I know a lot more about rodio
after you read this book. 646 pages. $10.25

9-L1CENSE Q & A MANUAL_Ali the dope for commercial
FCC lice nses, no pages, become a professiona l fo r $6.00

40-RAD10 HANDBOOK, 15lh EDITION-Orr
This is for and awa y the best amat~ur radio
ever printed. Over aoo pages.

(W6SAI).
handbook

$1.50

10-1, LIBERTINE-Shepherd (K20 RS) . Racy 35c book, a
best-se ller. S~cially priced for you at $.25

Il-REfERENCE DATA FOR RADIO ENGINEERS.
Tebles, formulas. graphs. You will fi nd this reference
book on the desk of almost every electronic en­
gineer in the country. Pu blished by lnte metlcnel
Telephone end Telegreph. $6.00

16-HAM REGISTER-Lewis (W3VKD) . Thumbnoil sketches
of 10,000 of the most a ctive and well known hams on
Ihe air today. This is the Who's Who of ham radio.
Fascinating reod ing. Now $2.50

la-so YOU WANT TO BE A HAM-Hertlberg (WTDJJ ).
Second ed ition. Good introduction to the hobby. Has
photos and brief descriptions of almost ever commer­
cially a vailable tronsmitter ond receiver. plus a cces­
sories . Lovishly illustrated and readable. $2.95

50-MICROMINIATURIZATION-Thls is the standard text
on the subject. Don't s_ how a company Iibrory con
be without this one. Everything is going to have to be
b" Ut sma lle r. you know. $11.00

52-HOW TO READ SCHEMATIC DIAGRAMS-Marks.
Components & dlograms; electrical, electronic, ce, de,
audio, rf, TV. Storts with Indivlduol circuits and corrles
through complete equipments. $3.50

53-IASIC ElECTRONIC TEST PROCEDURES-Turner. Thh
book covers just about every possible type of electronic
test equipment and explains in detail how to use it for
every purpose. Testingl audio equipment, receivers,
transmitters, transiston, photocels, distortion, tubes,
power ... etc. $8.00

54-HAM RADIO HANDBOOK-Hertzberg (W2DJJ) . This
is a lovishly illustrated book to int~rest people in the
hobby of hom radio. Tells how to get your ticket, select
a receiver ond tran smitter, learn the code. Pictures ond
info on lust about every commerciol piece of ham
eq uip me nt. Better than a catalog. $2 .50

55-TRANSiSTOR CIRCUIT HANDBOOK-Simple, easy to
understand .lIiplonatlon of transistor circuits. Dozens
of interesting applications. $4 .95

58-ANTENNAS FOR CITIZENS RADIO-Orr (W6SAI).
General (o ve rage, mobile ond directional antennos for
27 me, band. Build & tu ne 'em. $1 .00

69-5-9 SIGNALS-Orr (W6SAI). A monua l of procticol
detoi led d ata cove ring design ond construction of highl y
effici~nt, Ieexpenstve antennas for the amateur bonds
that you ca n build yourself. $1 .00

21 -VHF HANDBOOK-Johnson (W6Q KI). Types of VHf
propagati on, VHF circuitry, component limitations. an­
tenna design and construction. t. st equipment. Very
thorough book ond one that should be in every VHF
shock. $2.95

22-BEAM ANTENNA HANDBOOK-orr (W6SAll . Bosin,
theory and construction . of beams. transmission line"
matching devices, and test equipment. Almost all ham
, totions need a beam of some ,ort _ • • here Is the
only so"r~ of basic info to help you decide what beam
to build or buy, how to install it, how to tun. it. $2.70

23-NOVICE & TECHNICIAN HANDBOOK - Stoner
(W6TN! ). Sugar coated theorY I receiver•• transmitters.
pow.r .upplies. antennas; simpl. construction of a
complete station, converting surp lus equipment. How to
get a hom license and build a .tation. $2 .85

57-QUAD ANTENNAS-Qrr (W6SAI). Th~ory.

cons truction ond operation of cubical quod, .
yourself Info. hed , ys"ms, tuning.

59-CITIZENS BAND (Rider).

61 -ElECT1I:ONIC HOBBYISTS HAND BOOK.

62-PACKETS & WORLDWIDE.

design ,
Build-it

$2 .85

$3 .90

$2 .50

$.49

24-BETTER SHORT WAVE RECEPTlON-Qrr (W6SAI) .
How to buy a receiver, how to tun. It, align I" build­
ing accessoriesl be"er antenna.; QSL's. mops. auroro
.lon.s. C'W reception, SSB reception, etc. Handbook for
short wave Iist.ners and radio amateurs. $2 .85

28-TELEYISION INTERFERENCE-Rand (W1DBMl. This is
the authoritative book on the s"bl.ct of getting TVI out
of yo", rigs and the neighbors sets. $1.75

32-RCA RADIOIRON DESIGNERS HANDIOOK-1SOO
pov.' of design note. on every possible type of cl'cult.
Fobulou•. Every d.sign . ng ine. r needs thll one. $7.50

33-WAYI PROPAGATION & ANTENNAS-Welch. Highly
recommended by the propagation e xpert, as the besl
Book on the sublect. $5.75

70-ElECTRONIC PUZZlES & GAMES-Mathew Mondl.
124 poges. $1.95

72-ABC's OF HAM RADIO-Pyle (W70E). Designed for
th~ Novice hom. Includes all of the informotion needed
to quolify for the Novice license. 112 poges. $1 .50

76-MODERN OSCILLOSCOPES & THEIR USES-Ruiter.
Second edition. Show. what a ' scope Is, whot it d oes
and how to use It for radio, TV, transmitt~rs, etc. 34t
pages. $1 .00

78-INT1I:ODUCTION TO ELECTRICAL CIRCUITS-Jackson.
Deols with exa ctly what electronics and electrlcol en­
gineer ing technicians need to know. Complete coverage
of electrlcol circuit theor y, from beg inning level. 0.-

ve lops concepts of current. voltage, resista nce, work, and
power. Shows how to expa nd basic concepts to solv.
eloborate direct ancl alternating current networks used
In modern e lectrica l and electronic circuitry. $11.65
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87-MRT.90 CONVERSION MANUAL-Th i, 12-page b ook­
let contoi ns full info rmotion on converting the 19 tube
MRT-9 or MRT-90 tron ~ce i vers Into hot lit tle duol een­
venlon rig , for tw o meters. Complete convers ion plus
originol d iogrom. ~ .50

82-SURPLUS RADIO CONVERSION MANUAL VOLUME
NO. 1II-0rlginol ond convers ion diagroms, plus some
p hoto of these; 701A. AN/AP'N·l , AN/CRC·7. AN/URC.4,
C BY.2912" 50083. ~141, $2208, $2232, $2302-09, FT·
AU, BC-442. 4$3-45.5. ".56."$9, BC-696, 9.50, 1066, 12'3.
2.. IA for do l flI te r, MBf (CO L-4306$), MO.7/ ARC-5,
R-9/ APN-", R23-R-28/ARC·$, RAT. RAV. RM-$2 ($3).
Rt.19/ARC.... SCR.27"N, 5CIt ·,22, T·I,/ARC·, to T­
23/ARC·$, LM, ART-13. BC-312, 3..2 , 3"8. 191 , 37'.
Schematics of APT-S, ASB-5, BC-659, 133$A, ARR-2,
APA10, APT.2. $S.OO

53-THE SURPLUS HANDBOOK. VOLUME I-Receive,. ond
Transm ltten. This book contists e nt ire ly of circuit d ie­
groms of surplus equipment and photos of the gear.
One of the first thing s you r.ally hove to have to
even stor t cons idering 0 conven ion of surplus equip.
me nt Is 0 good circuit d iogrom. This book hos the
following , APN ·T, APS-13, ARB, ARC· ... ARC·5, ARC-5
VKf, ARN-S. ARR ·2, ASB -7. 8C·222, ·312, ·314, -3..2,
·34" . -3..8. -603. -611, -62" (SCR-S22). BC-652, -6,",
.659. -669. -683, -728, ·7" '. ·76... -799. ·79", IC·923.
-1000, · 100" . · 1066. _1206. · 1306, ·1335, 8C·AR-231 .
CRC-7. OAK-3. GF-I1. Mark II , MN-26, RAK -S. RAL·S.
RAX. Super Pro. T8Y, TCS. Resistor Code. Capocitor
Colo r Code. JAN/VT tube illdex. $3.00

79-TRANSISTOR PROJECTS- Skip the theory ond stort
hovlng fun . Ra d ios: self p owered, shir t pocket re gen.
e rc tlve , carrier-p ow er, hecdp hcne. Instruments ~nd e e­
cenorie s: slne-squore wave generotor. p reomps fo r
VTVM' s, goln checker, shortwave colibra tor, pho~e

shi fter, sub st itution box. Plus remote tronsisto r eor elee-
• •

tromc composs, s imple oscillo tor, la mp contro l, mult i.
imped once amplifier, e lectronic ec unter, portob le power
supp ly • •• e tc. $2.90

G-8~-FU~ \!ITH ELECTRICITY- This book ought to fi re
the Imoglnot,on of the teen0ge r. 8u ild 0 golvonomete r,
o dc motor, an a t genero tor, 0 so lenoid, a spark eet t
o Tesla cell, e tc. He lps tea ch the bosies of e lectricitY
while hovlng fun with simp le p rojects. 128 pages. $2.65

MMD-ELIMINATING MAN MADE INTERFERENCE - What
ma kes II, ho w to find it, how to cure it In homes fo c.
lories. automobiles, o irc rof t, boots, e tc. Or moyb; you
hoven' t been plogued lote ly. 160 poges. $2.95

NHP-BUILDING UP YOUR HAM SHACK-Pyle (W70 E).
A proctl.cal d lscun io ,,? of po ints to eonsider when you
ore b UYing hom equipment, comple te with de~crlplions

of f!luch of the ovoi lob le commerclo l geor. It ' s just
pOSSIb le Ihot Pyle might keep you f rom making 0 mis­
toke w hich would cost a Jot more than his book. $2.50

QAN-SECOND CLASS RADIOTELEPHONE HANDBOOK_
Noll (W3fQJ) . Everything you need to know to peas
the fCC exom ond get storted servicing two-wo y eq uip·
ment. Much more tha n just a Q & A monual $3.95

R235-RAD10 CONTROL FOR MODEL BUILDERS-Winter.
One of the best ond newe st books a vo iloble on RC.

$4.25

R245-HOW TO USE GRID.DIP OSCILlATORS-Turne ,
(K6AI). Comlruct ion & uses, on Importont book. $2.50

I 86-CONVERTING BC453 TO 558 $3.00 I

80-SURPLUS RADIO CONVERSION MANUAL VOLUME
NO . I [secon d edition). This book gives circu it d te­
g roms. p hoto, of most equipment, ond rother good and
Comp le le conversion Instruct ion' for the follow ing, 8C·
221, 8C-3"2, 8C·31 2. 8C·3"8, BC,"12, 8C-6..5, 8C·9468,
SCR-274N ..53A 'erles receivers t onversion to 10 mete r
receivers. SCR-274N ..51A serie s tra nsmitte rs (conve, .
sion to VfO). SCR-S22 (8C-62" a nd BC-62,S conve"ion
10 2 meters). T8Y to 10 and 6 mete", PE-l03A, BC­
1068A/1161 A rece iver to 2 mete" , Surplus tube Index,
cron Index of A/N tubes ve. commerclol types, TV &
fM channe ls. U .OO

SI-SURPLUS RADIO CONVERSION MANUAL VOLUME
NO . II. Odglnol o nd conversion circuit d ia groms, plus
photos of most equlpmenh a nd full conversion d is­
cun lon of the fo llow ing , 8C·"$../ ARC-,S rece ivers to 10
meters. AN/ APS-13 xmtr/ rcvr to "20 me; BC·...57/ARC-.5

xmtn to 10 meIers, Se len ium rectifier power un its, ARC·S
power ond to include 10 meters, Co il dota- slmplified
VHF. GO ·9I1BW, 8C·3.57, TA·12B, AN/A RT-13 to oc
winding chorts. AVT-112A, AM-26/A IC, LM fr eq ue ncy
meIer, rctc tcrs, powe, cha rt, ARB d iagra m. $3.00

88-WESTERN ELECTRIC 2,5A POLAR RELAY-This will
be of inte res t primoril y to the RTTY op' . $3 .50

89-PLASTIC QSL DISPLAY HOLDER-This eleven pocket
p lost lc holde r w ill make It simp le to dlsploy your
OSL' s w ithout hoving to tope them or sta ple them to
the woll. Eo ch one fits into 0 pocket and the st rip of
e leven can hong fr om the w a ll. $ .49

90-TELEPRINTERS, MODEL 31A-Thls midget printer,
comple te w ilh cc se, meosure s only 11 " x 16" x 12"
o nd Is tight e nough to throw in the ca r for perteble
use. Comple te w ith keyboord, reod y to opero te. $80.00

NOW OUT
" I.Y.8.'·- ln t e rna tio na l Ye a r Boo~

IYB-INTERNATIONAL YEARBOOK-The 1691 -62 e dit ion
of the Internationol Rodlo Amateur Year Book Is now
out. It contoin' a review of the years VHf activities,
o sy nopsis of ox octlv lt les and new count rie s act lvoted,
o propagotion fo re cost for the coming yeor fo, the
Eo sle rn. Centrol o nd Weste rn U.S., to 011 pa rts of the
world. an ARRL count ries list, w orld QSL burea us, e tc.
Publi shed in Englond . $ .75

H a nd y o rder f orm for p e ople who d on 't mind ripping their m agaxine s to pieces.

2 6 8 9 10 13 16 18 21 22 23 24 28 J2
33 36 J7 40 47 50 52 53 54 55 57 58 62 69
70 72 76 78 79 G83 MMD NHP QAN R23S R24S IVB
80 81 82 83 86 87

Circle the book numbers you wish to orde r. Ple a se include cash, c hec k, m oney o rd e r •.. o r so met hing
we can deposit in the bant

N a me: •. .•.. ..• .. .. . .. ..• . . . . . . . . . . . . . . . • . . . . . . C ell: . .. .. .... .. .... . . ....
Address : • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •
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Radio Bookshop, 1379 East 15th Street, Brooklyn 30, New York
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Two Uses for a

J;", Kyle KSJKX/6
1851 Stenford Avenue
Sente Susene. Celif.

Bi rd ie

B mDrES are familiar problems to nearly
every VHF addict-and on occasion

plague the rest of us as well, producing spu­
rious signals at certain points within the tun­
ing range of our receivers.

Those VHF men who have been forced for
one reason or another to live with the birdies
produced by their own pet converter-receiver
combination usually have managed to find some
use for them. One of the simplest is to use the
birdie as a marker signal to ensure that the
proper position for accurate frequency read­
out.

However, that's neither the kind of or use
for a birdie we're going to discuss here. The
particular genus under the spotlight today is
the BFO birdie, that annoying whistle or
tweet that may occasionally show up at mul­
tiples of your BF O frequency whenever the
beat oscillator is turned on.

In case you don't recognize the term, in­
cidentally, a birdie is a spurious signal pro­
duced by unwanted harmonics, their sum, and
their difference. The difference between birdies
and other spurious signals is that the name
"birdie" is applied only to signals resulting
from oscillators within the equipment. That
is, the BFO and the receiver oscillator may
produce birdies, as can the BFO alone. VHF
birdies are usually caused by harmonics of the
converter oscillator and the receiver oscillator,
etc.

The usual cause of a BFO birdie is radiation
of harmonics from beat-oscillator circuitry into
the front-end portion of the receiver. These
birdies can sometimes be heard as far up in
the spectrum as 9.1 me-which is the 20th
harmonic of the signal. The cure, naturally,
is to isolate the BFO to a greater extent
through shielding, bypassing, and all other
harmonic-reduction measures usually applied
to a TVI-producing transmitter.

But this article isn't about the cure and
defeating of BFO birdies-it's about two ways
to make good use of them. If you don't have
a birdie in your set, you'll have to put one in
(temporarily only) to make use of these tricks.

62

Possibly the more useful of the tricks is the
use of the birdie to determine the exact re­
sponse frequency of the crystal in your crystal
filter. with only a little care, you can locate
this frequency accurate to :±: 1 cycle or less.
Here's how:

Disconnect the receiver's regular antenna
and attach a short length of wire (insulated
variety) to the BFO plate terminal. Route
the other end of the wire into the front end
portion of the receiver to let the birdies be
picked up by radiation. Attach a VTVM to
the second-detector load resistor, and turn on
the set and the BFa.

With the crystal filter set to the OFF or
equivalent position, tune in the neighborhood
of the lowest multiple of your if frequency
(910 KG, 1820 KG, 2275 KG, ete.} which you
can reach. If your set tunes the Be band, the
second harmonic is best at this point because
it is the strongest.

when you find the birdie, set the crystal
filter to its broadest position. 'Vhile watching
the VTVM, adjust in turn the BFa tuning
and the receiver tuning until the VTV:M in­
dication reaches a peak at the same time the
audio signal goes through zero beat. These
two adjustments interact strongly, and this is
the most critical part of the procedure, so take
your time.

Now, without touching either adjustment,
set the crystal filter to its sharpest position.
You'll probably have to touch up the tuning
adjustment to restore the VTVM peak read­
ing. If an audio note is audible at the new
peak reading, repeat the dual adjustments
made in the previous step until the zero-beat
and VTVl\I peaks coincide again.

Read the frequency from the receivers
tuning dial and divide by the number of the
harmonic used. That is, if the adjustment was
made at the second harmonic, divide by two. If
at the fourth harmonic, divide by four, etc.

At this stage, you know the crystal's re­
sponse frequency only within 25 to 30 cycles,
since the combined response of your ear and
the receivers audio system cuts off at about
100 cycles. To check more closely, leave the
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QUARTZ CRYSTALS
FOR EVERY SERVICE

All eJ7.t.l. mId. f rom Orade · ·A··
Imported qUlrla--l:round Ind etched to
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BFO adjustment alone and tune to succes­
sively higher harmonics with the tuning dial.
At each birdie, zero-beat should coincide with
the VTVM peak. If not, readjust the BFO
ever so slightly. Remember, a 10-cycle adjust­
ment monitored on the 20th harmonic will
move the signal 200 cycles, which can well be
outside the passband of the crystal filter in
the sharp position. However, if you're on the
nose at the 20th harmonic, you're within less
than 5 cycles of the exact setting at the fu nda­
mental.

With the BFO adjusted exactly to the crys­
tal response peak, it can now be used as a
signal generator to align the receiver if stages
for maximum performance at this frequency.
Simply touch up each adjustment on each if
transformer for maximum indication on the
VTVM, taking care not to disturb the BFO
setting. This simple procedure will frequently
improve a receivers apparent gain by 10 times
or more, since alignment is not permanent and
an error of only a few cycles in each trans­
former adjustment can result in a large
over-all loss of received signal.

The other use for a BFO birdie is as a sub­
stitute for an accurate 100-kc standard in
calibration of equipment at frequencies other
than the WWV standard transmissions. The
BFO can be used to inject a signal every 450
kc or so, and this signal can be made accurate
to approximately ± 10 cycles at the fundamen­
tal frequency. Here's how:

Set up t he "birdie generator" antenna as
described ear lier and turn on the BFO. Tune
the receiver to the broadcast band, and select
a station in the 900-950 ke range.

Adjust t he BFO setting until you get not
one, but two beat notes. One will change pitch
twice as rapidly as the other, and will be less
strong ; the fast-moving, weaker one is the
one you're interested in. Ignore the strong one.

Continue adjusting the BF O until the weak­
er note is in zero-beat with the Be station.
You have now adjusted the birdie to zero-beat,
and the BF O is set to exactly (± the lower
audio cutoff frequency mentioned earlier) one­
half the frequency of the BC station.

Look up in a log the frequency of the BC
station and divide by two. This will tell you
the frequency to which the BF O is tuned.
CAUTION: If you zero-beat the BF O with
the birdie, instead of zeroing the birdie on the
BO station, results will be inaccurate.

Now all you need to do is to tune to the
third, dth, 5th, etc., harmonics of this frequen­
cy and zero-beat the birdie by adjusting the
main tuning only (don't move the BF O set­
t ing.) Zer o-beat will mark the exact spot on
the dial at which the harmonic falls, and pen­
cil-and-paper calculations will tell you the
virtually-exact frequency of the harmonic.
With these checkpoints every 455 kc across
the lower bands, it's not too difficult to inter­
polate other calibrations accurately.
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Get That Last DB

From Your Parabolic Dish

Horn

Antennas

Eri k Roy TI2NA
16 16 Tibbits
Troy, New York

too large and cumbersome for t he gain avail­
able. They are easy to design and build if you
follow carefully the charts in this article. But
before we do any constructing, a little theory
may not do us any harm.

A rectangular hor n with flare in both planes,
as di scussed in t hi s article, is called a pyrami­
dal horn. Other types include t he exponen t ia lly
tapered pyramid, sectorial Hvpla ne and sec­
torial E-plane hor ns. (See Fig. 1)

To obtain a s unifor-m a n aperture distribu­
t ion a s possible a very long horn with a sma ll
flare a ngle is required. However , from a p rac­
tica l st andpoint , the horn shou ld be as short
as possible. An optimum horn is between these
ext r emes a nd ha s minimum beam width with­
out excessive side lobes for a given length.

If the aperture in the two planes of a r ec­
t ang ula r horn exceeds one wavelength, t he
pattern in one plane is almost independent of
the aperture in the other. So, a horn ca n be
designed a s an antenna or as a feed for a
parabolic antenna. The only frequency depend­
ent parameters of a horn are the dimensions
such as length which affects the gain and the
type of waveguide feed at the throat. For the
most uniform aperture illumination, the higher
modes of transmission must be suppressed.
Therefore, the width of the waveguide at the
throat of the horn must be between 1h and 1
wavelength . If the excitat ion of the syst em
is symmet r ica l, so that the even modes are not
energ ized, the width must be between % and
3/2 wavelengths.

EXPONENTIALLY TAPERED PYRAMIDAL PYRAMIDAL

A HORN antenna can be used a s a feed
for a d ish. If the dish is f ed by a dipole

or a dipole and a reflector it will not have op­
timum gain and bandwidth. It will be 2 to 4
db shor t of optim um ga in, sometimes more.
This extra gain doesn't come from the higher
gain a horn has over the original feed, but
it comes from the better illumination of the
di sh and the lack of side lobes and back lobe
of the horn as a feed. \Vith a dipole or a
dipole and reflector, t her e is a back lobe and
side lobes, all of which fall outside the dish,
causing a loss in gain. I n addition, spill over,
which is caused when the beam width of the
antenna illuminating the dish is greater than
the angle of illumination of the dish, reduces
the optimum gain. Sometimes the opposite can
happen. This is very u nusual and it happens
when a poorly designed horn with t oo sm all
a beam width is used.

Hor ns alone are not usefu l a s antennas until
the frequency is 10 em or less because they ar e
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Figs. I and 2.

Referring to Fig. 2, the t otal flare angle in
the E plane is 8 0 and the total flare angle in
the H plane is <1>0. The axial length of the horn
from throat to aperture is L, and the radial
length is R. A. is the E plane aperture, and
A h is the H plane aper ture.
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t he parabola, the 10 db power points a re used
in figur ing' the horn. The chart in F ig. 4 gives
this beam widt hs wi th respect t o t he ot her
possible var iables.

If the parabolic dish is round, the vertical
and horizontal feed angles are equa l. If it is
another shape, oval, rectangular, etc., it has
two sepa r a te feed angles. \Vit h equal or d iffer­
en t feed angles, the design of t he hor n is
s imple if you have t he chart in F ig. 4. A feed
horn is not recommended if it figures out to
be shor t er tha n 1.5 wavelengths long. This is
because the aperture illumination is not uni­
form and the s ide lobes tend to increase in
strength. \Vhen t he lengths are fou nd in the
chart , they may be diffe rent, so t he average of
the two Ls are taken a s the length of the
hor n. If the di fference is more than 2 :1, the
larger dimension should be taken as L. The
thickness of the material is not critical and
it should be a good cond uctor. A silver coat ­
ing will help if t he horn has been solde red.

A horn for 1296 me is not difficult to build
and the gain in performance will war r ant t he
use of one a s a feed for a parabolic d ish. The
one shown in the picture is a 10 kmc horn 11
wavelengths long with a measured gain of 22
db over a dipole.
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Fig. 3.

When building a horn, car e should be taken
so that the thrust fits the waveguide that
feeds it. The cor ners don't have to be perfectly
squa re, and, if t he j oints are made at the
cor ners, they should be braced. If they are
made on the middle of the H plane, they can
be solder ed because good cond uctivity is not
necessary at t his poi nt as i t is a voltage
antinode. The cha r t in Fig. 3 is designed to
give maximum gain which is needed in horns
used a s antennas.

When a horn is used as a feed for a parab­
ola, the most important consideration is the
illumination pat ter n. Ther efor e, if we know
the feed angle necessary for feeding the para­
bolic reflector, a horn can be designed to do
a fairly good job of illuminating it as the beam
width of a horn is dependent to the aperture of
its respective plane. For best results in feedi ng

Fig. 4.
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Audio,
Hither and Thither

All., S. Joffe W3KBM
7856 Provident Reed
Philedelphle 50. Penne.

any part of the primary and secondary cir cu its
of the matching transformer.

Now that I have established the fact that
I own and use a tape recorder in connection
with my shack to record QSO's and let the guy
with the good audio (or bad) know just how
he sounds, you can see a good reason for 110

grounds on the matching transformer second­
ary. By patching the audio from my tape re­
corder into the external speaker jack and
patching the 500 ohm winding into my tele­
phone I can play the tape back to any local
ham who wants to hear his own signal. When
it comes to a telephone, no grounds means no
troubles which means good clean relations
with Mother Bell.

There st ill semed to be a void in my life.
when I r ecorded a QSO, my own glorious
voice, my wonderful ideas and tremendous con­
tributions to the general QRM never made the
tape. In desperation was born Unit #2.

My QSO completer turned out to be a com­
bination field strength meter, transistor radio
and ego flatterer. Notice the charming sim­
plicity of the little monster, born of a union
of the junk box and the Lafayette Catalog.

Basically Unit #2 is a s ix meter tuned cir ­
cuit, followed by a crystal detector feeding a
two stage PNP transistor amplifier. The meter
reads rectified crystal current providing an
indication of s ignal s t rengt h. A pair of phones
can be plugged into the output jack if you
wish to use the unit to monitor your own sig­
nal. To use the unit a s a QSO COMPLETER
it works in conj unct ion with Unit #1 as fol­
lows. The audio from the transistor amplifier
plugs into the 2000 ohm jack on Unit #1.
The tape recorder is fed from the 500 ohm
jack, thus the receiver audio and my own audio
are combined on the tape, making a complete
recording of t he QSO. The 1600 ohm jack is
used to feed my headphones.

J ust one note for the boys who go to bed
with their grid dip meters. Don't measure the
tuned circuit out of the metal box as it will
measure LO'V. When installed in a metal box
the tuning should be from about 49 to 55 mega­
cycles. Tuning of the tank circuit will have
more effect on the meter than it will have on
the audio output, so for all practical purposes
the variable condenser can be set to the middle
of the band and forgotten. Use the antenna

A 50 0 J\.

o I)
A 1000 A

15 J\. 1/2W

100 J\. 1/2 W

:=::.n
A 150 0.lL

~::lI
A 2000 A

1:..--< •
EXTERNAL SPEAKER

TO RCVR 4 OR 6A OUT PUT.

A F T ER an absence of ten years from ama­
teur radio (ten years absolutely wasted

acquiring a wife and four kids) I again got
the bug. As my code speed was run down at
the key I set tled for a Technicians ticket and
promptly got on s ix meters with the aid of a
Ganset G-50 and a fr iendly bank loan.

T he fact that t he G-50 did not have a phone
jack sui t able to my needs is where hereby
hangs a tale. As much of my prior ham work
had been on cw, I was used to headphones
rather than a sneaker and had to originate a
headphone connect ion.

Referring to the diagram for UNIT #1 we
see a speaker matching t ransformer with the
fou r seconda r y impedances brought out on
jacks. The low Z side of the transformer is
fe d f rom t he G-50 external spea ker jack. A
new external spea ker was added and its level
is controlled with t he Tee pad shown.

The fixed pad consisting of the two 100 ohm
and one fifteen ohm r esistors performs the
following services. There is a certain amount
of residual hum in the G-50 not apparent on
the speaker but definitely audible on earphones.
With this pad the audio volume control can
be cranked up to obtain a good signal to hum
ratio wit hout lifting the cans off your ea rs.

Secondly, the pad provides just the right
level to feed t he receiver a udio into my Revere
tape r ecorder.

Notice that fo r r easons to be spelled out in
just a bit, the jack feeding the new external
speaker must NOT be grounded to the metal
ca se the unit is built into. Putting it another
way, there must be no dc connection between
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NOW! 150 WATTS
VHF SSB

with P&H 6 METER
TRANSMITTING

CONVERTER

i? 80- ELECTRONICS INC.
-¢ 424 Columb ia , l a fayette. Ind.

Complete - With Built-in Power Supply,
All Tubes and Crystal, for Only $259.95

• Converh the 20 meter output of your SSB, AM or
CW ex citer to 6 meters .

• Power inp ut to 5894 f inal; 150 wath PEP on sse,
120 we tts CW, 67 wo tt s linear AM.

• Resistive Pi·Pad permiTs operation with any 10
to 100 watt output VfO or crysta l controlled exci te r.

• Switrnoble Holf ·Power pad provided for AM
excite rs.

• Output ja ck p rovided 10 furn ish oscillator injection
for receiver converter.

• Meter reads PA Gr id, PA Plate, Relative Output.
• 50-70 ohm inp ut and output. •
• Thoroughly shielded a nd bypassed. Parasitic fr ee.
• Quiet forced a ir coo ling .
• Modernistic, compact g rey cobinet, 9" x 15" x 101h" .

MO DEL 6-150 . . Ama teur Net Price $259.95

WRITE fOR COMPLETE INfO RMATI ON
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~~ 10K

50mmf
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length to adjust for a convenient meter read­
ing consistent with adequate audio output.

Having filled the void in my life I six 1.1e­

tered it night and day, being fortunate in
having an understanding wife . • . who is also
weaker than I am. Then came cupid. A young
gentleman in P ennsauken innocently asked me
if I could phone patch him to his current lady
love and thus provide him with entertainment
while cutting the cost thereof of.

Being the possessor of a loving and gentle
disposi tion I nevertheless had to deal cupid
a dirty blow by answering negative. However,
this did set me to thinking. I d id have a phone.
The phone bill was paid. I did ha ve a mea ns
via Unit #1 of getting audio into the phone
line. It was therefore up to the genie of the
junk box to get audio out of the phone. Thus,
because of purple passion, was born Unit #3.

Since we are going to attempt to deal with
the telephone it is t ime for a few well chosen
remarks. Somewhere inside your phone you
wiII find three wires: Red, Green and Yellow.
Red and Green are designated a s L- l and L-2.
You have no need of the yellow wire as t his
is the ringing circuit which energizes the bell.
One very important note: do not place any
gruunds Qn any phone connections! If you do,
a ll kinds of loud a nd soft hums wiII ensue a nd
the boys in the central office will be a round to
visit.

Now let's see how U nit #3 works. The row
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of three jacks from top to bottom accept the
incoming phone line-The audio from the 1000
ohm jack on Unit #1 and t he phone instru­
ment. The jacks are wired in series so that in
effect the audio from Unit #1 is in series with
one side of the phone line. With S\Vl closed the
phone works normally. With S\Vl open two
things occur. Audio from your receiver will go
into the phone, and incoming talk from the
remote phone may be switched into your trans­
mitter via T-l.

T-l is a single button carbon mike trans­
former wired with the high impedance side
facing the phone equipment. The mike or low
impedance side has a 1000 ohm pot across it
to act as a patch level control for the incoming
phone conversation to your rig.

SW-2 selects either the regular station mike
or the phone audio to feed to your modulator.
Naturally all leads at low level are run in
shielded cable to avoid hum and rf feedback.

Now as to typical operation in normal use.
SW-I is left closed and S'V-2 is set to the
station mike position. You contact a ham who
wishes you to phone patch. After dial ing the
number and reaching your party, you explain
the principle of the phone patch. Friend ham
is standing by so you contact him and say you

5

- -- -

are r eady with the patch. At this juncture
switch both SW-1 to its open position and
S'V-2 to the telephone position. This will put
the telephone audio into your modulator. Let
us assume that friend ham is to initiate the
talk. You tell him to go ahead, kill your car­
rier and regulate his audio from your receiver
so that the level in your phone receiver is
comfor table to listen to. This generally works
out to be good level to the remote phone with­
out overloading the phone line and running the
risk of cross-talk. Friend ham finishes his
thought and says "Break." You switch your
carrier on and the party at the remote phone
speaks. You regulate the level to your modu­
lator with the 1000 ohm pot as gain cont rol.

while your carrier is on, you can interject
your own comments by talking into your tele­
phone, and both parties will hear you. In this
regard you must watch out for overmodulation
as you have the gain set for the remote phone
which will be lower in level than your local
phone.

If there should be any reason for cutting off
the patch due to possible language which would
violate FCC regulations merely throw S'V-2
1;0 the station mike position and explain your
cour se of action to friend ham. You can ask
him to stand by and talk to the party on the
phone. If the patch is to be resumed with
more cooperation and understanding, restore
SW-2 to Patch and go ahead. If the phone call
is at an end close SW-t and l-ang up your
phone. Finish your QSO and presto another
patch is history.

Naturally, if you wish to, you can record
the patch just as any other QSO as outlined
earlier.

This patch is simple, effective, clean and
foolproof. It has been duplicated by other hams
with minor variations but always with success.

Just one final thought. A phone patch is an
interesting aspect of amateur radio, just an­
other way to serve the public and build good
will for amateur radio. Don't abuse a good
chance for public relations. . .. 'V3KBM
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Coax Switch

New Products

Miller Catalog
The builde rs omongst us will get (I lot of pleesure

out of t he new J . W . Mi lle r catalog. It's for free ond
runs f or 48 pe qes d escribing t heir complete line of
RF chokes end trensfcrmers. Drop a line to : 591 7
South Meln Street. Los Angeles 3. Celifc mie end esk
for cetelcq 62. If you htIV9 ony extre spece on the
co rd men tion 73.

Perhaps your ta stes are jaded an d you are insensi­
tive t o t he lures of a well written ca talog d escribing
electronic kits. You would d o well to develop yourself
a long this line for th ough it will inevitably resu lt in a
higher investment in electronic equipment, you will
have a ct more to show for your veers in t he hob by.
Now teke the new EICO cetelcq (mention 73 wh en
you d o) and see if their seductive descriptions of
ham, te st and hi-f qeer d on't get you busy at the
workbench, EICO , 3300 Northern Blvd., l. I.C. I, N.Y.
or mark your name in the service card in this issue.

EICO CATALOG

I;;;[f/!..U±U'9 ~.~"\;
For TOP-MAN-ON-

TH E-FREQUENCY results _. .
Install a Telrex antenna ... dollar for
dollar better in every way! Anten na
systems from $6.95 to $12.000.00

Bey-Roy hes a new minia tu re coax switch eveileble.
Th is one isgreat for transceivers e nd mobile Inst elle ­
ticns where size is of importance. Operates from 28
vdc, will hand le 150 watts. Models are ava il able in
ell common types of connectors. Bev-Rcy, Box 7503,
Cleveland 3D, Ohio.
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Rewinding

Relays and

Transformers

THE first group we will discuss are the ec
relays as most relays in use are ac 60

cycles.
Usually it will be found easier to supply the

design voltage from a small transformer or
directly from the line than to rewind the coil.
Since this is not possible at all times it may
be handy to note the following information. It
is not practical to operate a de type from ac
directly. An ac relay is always constructed
with a laminated pole piece and the armature
is a solid strap or a laminated piece with a
shading coil inserted. An ac relay will burn up
if the armature is not in place, or if it fails
to close when energized.

Coils are usually wound on a small paper or
plast ic spool which should be saved if at all
possible. If not, a suitable one may be con­
structed of insulating paper and glued to­
gether. The most important consideration in
winding is the number of turns of wire per
volt of applied E.M.F . This varies considerably
with the various types of relays, but usually is
about 25-30 tur ns per volt for relays with a
pole size of about lh in. sq. The number of
turns of wire on a relay may be easily de­
termined by measuring the cross section area
of the old coil and the size of the wire. The
A.R.R.L. Handbook wire tables will give the
number of turns. As can be seen from the
above information a fellow would have a long
white beard by the t ime he hand wound a 110
volt relay, but sometimes it is possible to mount
the spool on a long bolt and chuck it up in a
1,4 in. drill. The drill should be clamped in a
vise and the wire supply mounted so the wire
runs straight off the spool on to the coil. The
wire may he guided lightly between the fingers
and should be wound as evenly as possible.
It is not usually necessary to layer wind relay
coils, if good quality magnet wire is used.
Formovar or enamel is usually best.

If the number of turns can be determined
from the physical size of the original coil it
is possible to find the number of turns for a
different voltage quite easily by figuring the

70

turns per volt. A coil designed for 110 vae is
calculated to contain 2700 turns of #40 wire.
This may be expressed as a fraction 2700 +
110 and when reduced represents the number
of t ur ns per volt. Appr oximately 25 in this
case. If the coil were to be rewound for 6 vac
the number of turns would then be 150 and,
as may be calculated from the wire table, #40
wire is rated to carry 14 rna, which would
equal 38 ampere turns (product of ampere
times turns). Thus it would be necessary to
win d this coil with 150 turns of #28 wi re to
have the necessary operating energy requ ired.
This is found by dividing the number of am­
pere turns by the number of turns to be used
in the new coil. In this case 38 + 150 which
gives 2 current of 250 rna. By referring to the
wire table current carrying capacity list we
find that #28 wire will handle 250 rna.

DC Relays

The de relay is a much simpler and more
dependable device than its ac counterpart.
The de relay may be made very sensitive and
is easily adapted to any power source.

To rewind the coil of a de relay the most
important thing is the resistance of the coil.
The coil must have enough resistance to limit
the current to the current carrying capacity
of the winding. The only other consideration is
that the coil generate enough energy to over.
come the armature tension spring.

The coil cross section area again may be
used to approximate the number of turns in
the original coil. The number of turns multi­
plied by the current will give the number of
ampere turns necessary to operate the relay
and the ampere turns may be converted to give
the number of turns necessary for any given
voltage.

The figuri ng of wire size and coil resistance
could r un into a complicated problem, so it
was with a sigh of relief that I fo und that it
is usually sufficient to compute the wire size
and then wind the coil form full. The resist­
ance of the coil may be checked and as long
as it is high enough to limit current flow to
the capacity of the wire, your coil will do the
job ok. I t is far better to have too much wire
as it is easier to adjust the armature spring
tension than to rewind the coil when it burns
out. Of course if the coil resistance is so high
that it is not possible to get dependable opera­
tion, a few turns may be stripped off quite
easily.

Here is a very simple and useful way to
compute the wire size to be used in rewinding
a de relay. Measure the resistance of the orig­
inal coil with a good volt-ohm meter. This
resistance divided into the operating voltage
will give the current and this may be multi­
plied by the quotient of the original operating
voltage divided by the voltage of the new coil.

This will give the current of the new coil
and it is only necessary to refer to the current
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FINEST SOUNDING TRANSMITTER
ON 6 AND
10 METERS

---- .111 " .._ .--- ...

NEIL ALPHA PHONE TRANSMITTER
Easiest VHF transmitter to tune. Bullt-ln t uning meters for rapid tuning a nd worry-
Uses inexpensive a me or 7mc crystals. free o peration.
Pi o ut put coupling matches a great variety of Three position crystal switch.

enteenes. Front panel tuning.
100% plate and screen modulation using push- C ompact size, only 3 inches high.

pull modulator, transformer coupled. 2E2b (6893) straight.thru final provides 20 watts.

NEil MODEL BETA, similar to above ALP HA tra nsmitter, but with 60 watt final.
Price : wired. complete with all tubes, Wired, complete with all t ubes,
crystal 578.50 crystal 5125.00
Kit. with all instructions .. . . ... . . . . .. . 58.50 Kit. with all indructions 98.00

(Ple lu e specify 6 or 12 volt fi lomenl wi rin9 for proper fi no l lube; 6 or 10 meIer opero tion for co"eCI coils.)

See your deale r or write:

NEIL ELECTRONIC SYSTEMS CORP.
Imailing address)

ca r rying capacity section of the wire table to
find the nearest size and wind the spool full
as ,vas stated before.

There is a good supply of 24-28 volt relays
on the market. These may easily be wound for
6 or 12 volt de. Some of the plate types have
two coils wound sepera tely and connected in
ser ies. These coils may be paralleled and the
relay will then operate as a 12 volt relay for
the mobile rig.

Transformers
The rewinding procedure on a transformer

is much like a relay. The transfonner is di s­
assembled, (the laminated core is removed)
and positions of the various windings are
determined.

Usually the filament winding of a power
transformer is found to be the top or outer
winding with the H.V. windings next and the
primary winding is found on the bottom, ad­
jacent to the core.

To rewind a transformer the turns per volt
is again the most important factor to be
considered. The small transformers used in
radio gear and designed to oper ate on 120
volt 60 cycles will be found to have a ratio of
from 6-10 turns per volt. If there is a filament
winding to be r emoved from the transformer
you are rewinding, simply count the turns as
you remove them and divide the number of
tur ns by the voltage. A 6.3 volt winding was
found to have 44 turns of wire j t he turns ratio
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would be 44 + 6.3, or 7 turns per volt. If the
transformer is to be rewound for 24 volts the
number of turns would be 24 x 7 or 168 turns.
H is possible to count the turns of the H . V .
windings in the same manner, but the large
number of turns takes more t ime than it is
likely to be worth.

Entire transformers may be rewound using
any good magnet wire, but enamel or formovar
will usually be best.

As in all uses the wire must be of sufficient
size to carry the necessary current. The neces­
sary information may be found in the A.R.R.L.
handbook tables. Car e must also be used in
order not to exceed the wattage rating of the
transformer. If the r ating is not to be found
on the nameplate the load may be computed by
totaling the individual winding r ating-Leo A
transformer was to be wound for 12 volts, the
original winding was found to be 6 volts at
10 amps and the original primary was to be
retained. The wattage rating would be 6 x 10
or 60 watts, t hus the current of the new
secondar y would be 60 + 12 or 5 amps.

A final word deals with insulation. The
enamel of F ormovar on the wire is sufficient
for turn to turn insulation, but layer to layer
voltage will be too high for this insulation.
The best insulation is regular transformer
paper, but if the transformer is to be varnished
or wax dipped, r egular note or kraft paper
may be used. • . . K4>RRM
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The Fine Art of

Su rp lu s Utilization

Roy E. Pofenberg W4WKM
31 b Stratford Avenue
Fairfax, Virginia

SI NCE \Vorld 'Var II, probably more words
on the general subject of surplus have

appeared in the amateur periodicals than on
any other single subject. This is an opinion
area and strong feelings, pro and con, are
the rule. Individuals who have been severely
burned are vehemently opposed to amateur use
of surplus and those who have made fortunate
acquisitions and used them intelligently are
firmly entrenched on the other side of the
fence.

The day is long past when surplus for the
sake of surplus alone has any attraction for
the average amateur. Aside from the ques­
tionable value of the nostalgic memories it
evokes in the mind of the ex-GI, many items
of surplus have no practical value and are
probably best forgotten.

l\lilitary electronic surplus, of value to the
amateur, falls in the following categories:

1. Equipment which may be put to imme­
diate amateur use, requiring little or no
modification, roughly equivalent to com­
mercial equipment and available at sub­
stantially less cost than on the new equip­
ment market.

2. Equipment which requires extensive
modification or "conversion" to make it
suitable for amateur use. A reasonable
prospect should exist that the finished
product will, at far less cost and labor,
equal in performance and appearance a
similar unit constructed from new com­
mercial components.

3. Equipment of little or no value to the
amateur as an end item but which con­
tains one or more expensive or hard to
get items for which an immediate re­
quirement exists. To fall in the "good
buy" class, the equipment should cost con­
siderably less than the new cost of the
required components.

4. Equipment of no value as an end item
but so priced and contain ing such a quan­
tity of modern components and hardware
that it is worthwhile to strip for the sal­
vage value of the parts. Be very cautious
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in dealing with this category of surplus.
The cost should not exceed 10 to 20% of
the new price for the expected yield of
usable components.

Of course, as is true of all generalities,
specific cases seldom fall precisely in a single
category outlined above. In any surplus con­
version, parts and hardware will be accrued
and components expended. The main point is
that a clear cut plan should exist for any item
of surplus equipment purchased. All too much
surplus equipment, representing funds that
could have been better used in the purchase of
commercial components or equipment, lies
gathering dust for the lack of such a plan.

Before we enter into the actual mechanics
of dealing with surplus, another aspect of the
subject should be discussed. One fringe bene­
fit derived from working with surplus military
electronic equipment may not be apparent on
first consideration. The technically inclined
amateur usually attempts to pattern his con­
struction projects to the highest standards
with which he is familiar. T his is where de­
tailed knowledge of truly good equipment pays
off.

If a construction project is based on stand­
ards derived from familiarity with $9.95 broad­
cast band "bloopers" and bargain basement
"short wave" receivers, the results will prob­
ably leave m uch to be desired. If, on the
other hand, construction standards are derived
from a detailed knowledge of the design and
construction t echniques used in the best equip­
ment, the project is off to an auspicious start.

This is not to imply that the design and con­
st ruct ion details of all military surplus equip­
ment are worthy of immediate amateur adop­
tion. The reverse is often the case. Anyone who
has worried through a number of surplus con­
versions knows that the biggest part of the
job often lies in finding the best method of
circumventing the intent of the equipment
designer.

This, however, is not a matter of design but
of application. The final electrical r'esign and
mechanical packaging of any item of military
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COAXIAL TYPE SWITCHES
... now available in single or multi-position

Now you can switch coaxial line circuits quickly and
without error. These handy, inexpens ive units are
available with "UHF", "BNC", "N" and Phone type
connectors for use with either 52 or 75 ohm lines.
Phono connector types are specific for Hi-Pi applica­
tions. Other types are designed to handle RF Power
up to 30 Me. 1 KW input.

•
Stock items ready for shipment arc:
Mod el 550A- Sing le gang, sing le pole, 5 position switch
with UHf connecto rs. Pr ice : $8 .25 eoch,
Mod.1 551A-5ing le gong, 2 pole, 2 position specia l pur pose
t witch w ith UHF connectors. Ideol fo r switching any device
in or OYt of series [onnedian i " tOOl( line circui ts. Pr ice :
$7.95 eo eh.
Model 560-Single gong, sing le pole• .5 pos it ion switch, lo me
as Mode l 550A except w ith BNC type ccnnectcrs. Pr ice :
$11 .9S ea ch.
Mod.1 561-5ingle ga ng, 2 pole, 2 pO$ition $pecia l p t,l rpO$e
t witch, $Orne 0$ Model 55 TA except with BNC type con­
nectces, Pr ice : $9.95 each.
Model 570--Sing le gong, $ingle pole, .5 pO$ition t witch, l a me
0$ Model .550A except with N type connectors; Pr ice :
$13.35 eeeh.
Model SaD-Single gang, $ingle pole , .5 p O$ition t w itch,
lame 0$ Mode l .550A except with Phono type connector$.
Price : $7.35 eoch.

Multiple gang types, up to 6 gang for single pole- S
position switches, and as required for 2 pole- 2 posi­
tion switches, are made to order with any connector
types listed above. Prices on req uest.

13tMia s C)Y~. tl~.
Canal & Beaver • Bristol, Penna.
For~icn SI It'$-RoyI I Nl lionIl CorP.• 250 Wl'St ~ 7th St.. 1'1"" York 19. N.Y.

OTHER BloW EQUIPMENT: n ,n$lllitIH' AM-CW-SSB • Tlln$istoruecl Pow"
Con~HtHS Ind InvH tH ' • DIp MelH' • MltchmnlH$ • Frfil uWlCy Mulliph....$
• l ow Pu, FiltH$ . T·R SWitches . R.F. Flll m....t Chokl'S . Tllnsmllt inl R.F.
Plil il Chokes . Blnd-Swi lchinl Pi-Nl twork Inductors . Cyclomller, . An llnnl
Coniill Connecton • Blluns Vu iabll ClpllCito rs • TOloidl l rr, nslolmlf$ • F; ~td
Ind Rotlly IdtlWo und Induclon . Plul · in Coil, wilh rl~ 1d and Vll ilbil linki •
SIII ilh l IYPI III wound to,l, in I n t."v 01 dimln lion"

Deller Yel - WillE OR CALL TODAY FOR

YO U 'L L D E G LA D Y OU DID l

Aet-\VIlITE N O\ V I

BUYS
TUBES

&
EQUIPMENT

51 2 Broadway
New York 3
WA 5.7000

Send for Catalog

Barry
Electronics

Pbone TV 6.574.9

Dox 74.6 D
W ItertOwn, So. D.kot.

FAST
& FAIR

SWAPS

• FCUlur l nl& • ••
Central Elcetronlc l, Colli " . . D r a k e , Gonnt, lIa ll l_
er.flen, I h m m . rlu n d , JI ,.. G . ln , J oh n lJo n , ~lo.l~y,

Na llo... I.
• l 'our Direci Line 10 E ve-ry M.nuf..,tur..e-,

HAM
GEAR

I . lIur ghard l " " D..a l of th.. ;\Ionlh" . ·or N..v..mbc r .

2. U ur .:\o H ·...ltcr LJ"llng .. f n....ondhlon ..d . :q u ip n...nt
Car r y ln ll lIurghardt ' , ·'S.. al of Sui,fartlon."

SELLS

electronic equ ipment is based on the intended
use and probable environment. Assume two
items of military radio equipment, electrically
simila r and functionally identical, one designed
for use in fixed r adio sta tions and the other
for use in open combat vehicles. The fir st
would probably be ideal for amateur use, while
the second may be doomed to open stor age in a
sur plus yard.

"Where should I buy sur plus equipment?"
is a question that is often asked. Despite the
attractiveness of mail order sur plus prices,
purchase from a local dealer has many ad­
vantages. Local merchandise is available for
inspection and condit ion is easy to determine.
Also, a good price, swap or other deal is
easier to arrange when you are bargaining in
person. Further, if you only need certain com­
ponents of an equipment, a favorable "strip
on the spot " purchase is often possible.

Another argument for patronizing the local
dealer is that all sur plus houses sometimes
have very desirable items in quantities too
small to advertise. The best buys are often
contained in these small lots,

Not to be ignored are transportation costs.
Military electronic equipment is heavy, par­
ticularly when boxed for overseas shipment . It
is not at all unusual for transportation costs
to exceed the purchase price of the equipment.
For example, to ship a 70 pound item of equip­
ment 1500 miles, the charges would be about
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Surplus from page 73 J
$10.91 by Parcel Post , $11.19 by Railway Ex­
press and $7.40 by ::\oIotor Freight.

Once the purchase is made, you are tr-uly
committed. If the acquisition fa lls in t he first
category of commercial type equ ipment, your
troubles are minor. No great difficulties should
be encountered since the application will be
much the sa me a s the original intended use. If
the instruction manual is not available, wr it e
a letter to the manufacturer. If this does not
produce the required publication, contact the
sur plus dealers who specialize in such litera­
ture. Government sources of publications are
more productive t han is generally realized a nd
deta ils on th is subject will be covered in a
future article.

Surplus military equipment requiring "con­
version" to meet amateur needs includes the
bulk of available items. T his equ ipment, f alling
in t he second category, mayor may not be ap­
plied a s originally intended. Much equipment,
for example the famous Q-Fiver application of
the low frequency Command Set receiver, has
its g reatest value \vhen used to satisfy a
totally d ifferen t need. Successful use of sur­
plus equipment for conversion purposes re­
quires that the following conditions be met:

1. A positive, individual requirement must
exist for the equipment after the pro­
posed conversion is accomplished.

2. There should be a reasonable prospect

that the converted equipment will fully
meet the minimum requirements.

3. T here should be evidence that t he pr o­
posed conversion is, in fact, the most
economical approach to the problem. It
goes without saying that the determina­
tion should be reached prior to t he pur­
chase of the surplus equipment.

There are, of course, other considerations
than that of immediate practical application.
If, a s the writer, you get a great deal of
pleasure and sa tisf act ion in explor ing the in-

DK6o-P

.70ea.

Net

$275

Favorite everywhere.
Precision made, rugged
locking type. Silver
plated.

DOW-KEY DOUBLE-MALE
CONNECTOR DKF.2

Durable , silve r plated,
precision made. Onl y
%" hole is needed.
no screws.

•

At you. "~Ironia

oo~ or wrI'e'

DOW-KEY CO.• Thief River Falls. Minn.

One band 130-watt transceiver.
See our ad in October 73 or send for spec. sheet.
20M & 40M models available from stock, while they
lest.

ELLIOTT ELECTRONICS, INC.
418 N. 4th Ave .. Tucson. Arizona

I

DOW.KEY PANEL MOUNT

--Swan SSB Transceiver---J

TELETYPEWRITER
EQUIPMENT • COLLINS
5U2, 5U3, R·390A/ URR Receivers ( .50-30.5
Me). Teletype Pr tnter s #14, # 15, #19, #20,
# 26, # 28. K leinsch midt P rinters # TI-4A,
'1''1'-76, 1'1'.98, 1'1'-99, 1'f·l00, GGG-3. T ele­
wri ter Frequency Sh ift Converter. For gene r a l
information & e q uip ment Jist, write to TOM,
WIAFN, A l.l.T RON ICS· 1I0WA RD CO . ,
n o x 19 . Boston 1, 1\Ia s8. Richmond 2-00-{,8.

CU TS WIRING COSTS!

MODEL 24

$8.5 0
OFFERS YOU 6 SOCKETS WHERE YOU NOW HAVE 1

RATED
1 ~ AMPE RES .

I]U VOLTS.

H ea vy duty f ea tures Insu re lon g -l ife a nd complete • Panel Mounted ru ~e • Mou ntingEm
ut thty fo r use on equipmen t or In sho p or plan t ! . On·OIf.Swll ch • SilverGr31Seamiess

SEND FOR liTERATURE • Pllol lIght Hammertone tase
Q UOTA TIO N FOR SPECIA l UNITS ON REQUEST •• Ir" : ~:I~~dUp~UtCOldnl • " U" Grund

WARER ELECTRONICS, INC ,~ ~ . ".L'''''''' ,,,,,,,,,,,
• ~~' CDmPGl e nt~ • Uaplol r ree

"40 M' 'l.0,Hancock & Somerset Sis. Philo. 33 , Po. Mo~e124CB (Cilcuit Bru h r T y pe ) S l a , ~ D
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"."..."."."....'..,0

432 mc

"" A C.".. .."­
• • c
.. o.c.

' .. o.c., .. ..c.
,,.,,. A C,

EI Segundo, Californ ia

'" ~eu ." .
eu ""eu n,'
eu621 'cu ,.,.
e.. .".

NOiSE FIGURE 6 DB
CRYSTAL CONTROLLED

CONV I~ IlTEIl

$69.50

HIGH IMAGE REJECTION
HIGH SENSITIVITY

LOW NOISE

C E N T l

312 E. Imperial Highway

F. M. Receivers
Bargain Prices

$9.95 to $44.95
Write for Detailed List DF

CENTIMEG ELECTRONICS

Denson Electronics Corp.
Box 85

Rockville, Conn.

Flat Bandpan
Silver plated
cavit ies.
No birdies.
Beautiful Styl ing

Also for
th e same
price.
220 me
NF: 4/6 DB
or 144 me
NF: 408
Outputs, 1411 B,
26/30 . 30.5/34 .5.
.50/54 me
on a ny model.
3 lbs,
FOB factor y. Calif.
odd 4% sales tax.
Other Centimeg Products:
PS-C pwr. supp ly for converte rs .. . . .. . . .. . • . . $24.95
432 me Tripier-Amp. Exciter: your 2M rig,

w ith 2C39 •.. . . • • . . • • . •. . . $84.50
le ss tube $69.50

432 me xtal cont. xmtr. 10 wailS out (2C39) . . $184.50
Send fo r free brochures on our complet. line

of equipment.

BAY·ROY ELECTRONICS, INC .
P . O. Box 7503 Cleveland 30, Ohio

. , . ,. A" ". c. . ......
• £1; ..,lno ,••_p-n, lv. <00 .1 01 co bl • • Moun" a nyw... .... ov,dooro ," incloo.. .
"""," ng pow. , o;onne<to, ,upp!I.cI • lr2T can.', .....,Oft - op-, o ,.. 0 10 225 _ .
• f ..... 1000 wan <apobilily _ h " ......y low in...."'n ..... - In. tho" 0. 1
db. • ,-,,,, ornv. gold o o'lO<!l • .cI ol... ..,I"u.., """........iOft • W...,,_,.,....,f _ _ kef
....,li"ll • Hig" q _ lily n ,wil<h • Mo..-y ba<~ 11_'''''_ _
W , i.. to Hoi. WIY~T fo< «-' o log ....., . 0.0.... o tod d;."ibuto, ;nq .....;.. Invi.....

t ri cacias of st r a nge eq uipment and can
afford it, a s he ca n 't, then mor e power t o you.
!he sky is the limit a nd any practical return
IS pu re gravy.

If you are following a published conversion
plan or working from a n already converted
model that meets your requirements, then go
ahead. If , on t he other hand, you are treading
new ground , a few general pointers are in
order . Follow the philosophy of making the
minimum required changes. Try, if at all pos­
sible, to keep the conversion completely self
cont a ined a nd wit hin the confi nes of the or igi­
na l enclosure. T ry to keep your workmanship
to the sa me st anda r ds a s those di splayed in
t he const r uction of the equ ipment . There is
rarely any real just ification for haywire. Make
an effort to bring a ll controls out to the front
panel and st r ive for a convenient, symmet r ical
ar ra ngement .

Perhaps t he majority of available sur plus
equipment is designed for aircraft use. This
equipment is usually housed in the black
crackle fi n ished, s ta nda r d aircraft electronic
equipment cases and is nor mally powered by
t he 28 volt de and/or the 115 volt ac, 400
cycle aircraft power system.

Conversion of this type equipment to 115
volt, 60 cycle operat ion has been grea tly sim­
plified by the introdu ction of economical silicon
rectifiers and the development of reliable, eco­
nomical, h igh value electrolytic capacitors. De­
sign a nd construct ion of these compact
semiconductor power supplies for this applica­
tion is a subj ect in itself which will be covered
in a future article.

The ai rcraft equipment enclosures are fairly
easy to deal with in these conversions. The
ATR cases a re usually fini shed in black crackle
and this, despite the popularity of the thousand
sha des of g ray, fits nicely in most decorative
schemes. After all, we are dealing in com­
munica t ions equipment a nd a s long a s it
presents a neat, funct ional appeara nce, this
should be sufficient . If t he fini sh is scuffed or
abraded, a coa t of gloss black, spr a y lacquer
wil l restore the fi nish to its original condition.
These pressure cans, spr a y lacquers, of which
the Krylon line is representative, make equip­
ment finishing easy.

The front panel of most aircraft radio equip­
ment is formed to fit over the front edges of
the case. Since it is h ighly improba ble t ha t
the generous a ssortment of orig inal connector
holes would be used, it is best to provide a
face panel to fit over the or igina l. This fini sh
panel may be a rectangular piece of 16 or
thinner gauge aluminum cut to a slightly
smaller size t han t he original panel. T his panel
may be fini shed in a matching or contrasting
color a nd commercial decals applied for the
professional touch. The control bushings and
mounting hardware will usually be sufficient
to hold the new panel in place.

(Turn to page 76)
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Now 3 w oys

• FIBERGLAS SPREADERS .. only $99.50
• ALUMINUM SPREADERS • • •.. •••... • ••. • ••• •• • ••••• onl y $79.50
• BAMBOO SPREADERS •••• • • ••••••.• ••• .•• •••• • ••• •• only $61.50

All model. use the heavy du ty Cubex support structure - 2" 0.0.
tubu lar alum. boom - Hea t treated g lum. spiders - Hi ·Gain - Hl­
fBR - Single feed line optional.
Lo.., Win.l R.e. iulln~_Li," t r"i, h', ....1,. 27 Ib••- Tr Rotor 1I.. ,ul le,
-Low> SJf'R-P,,,,,uned Rejlee'or CoiL-No Siub.
The CUBEX MK III 9ivel you 3 fUll SiZE. FULL EFFICIENCY, bea m
ont.,.nOI with s.epcu of. FULL WAVE driven e leme nt. on 80th bond. All
rhis in hellf the horilontcJl spoe. require d by a 3 el, 20 mlr. beam.- W RITE FOR FREE BROCHU RE " f "

•

....,

~U~~lU~ ~~U\U
CUI\~t~~_~~I\U~l

."".. ......
- "..- ....--, ..... •

"-
".'1..

_0'

~

New Volume III

SURPLUS RADIO
CONVERSION MANUAL
-gives new conversion data, instructions,

and diagrams for putting surplus
equipment to practical use.

Contents include:
70 1·A; AN/APN·I; AN/CRC-7; AN/URC-4;
ARA ; BC-442. 453-455. 456-459. 603. 696. 950.
1066.1253; CBY-29125. 50083. 50141 . 52208-11 .
52232. 52302-09; FT-24 IA; MBF(COL-43065) ;
MD·7/ ARC-5; R -9/ APN-4; R23-R28/ ARC-5;
HAT; HAV; RM -52(53); RT· 19/ARC-4; SCH·
274N ; SCR-522; T ·15/AHC-5 to T-23/AHC-5.

for list of contents of Vals. I and II. send
stamped. addressed envelope. 53.00 per volume

· Ord.r from JOur f• •• rit, electronic PJlrb di.trlbutor.

If he cannot supply , send us h is name an d you'
rem ittance, and we will supply; foreign, add / 0%.

(j
SUMMERLAND 8, CALIFORNIA,s.. DN lel'l : Eleetmnlo diltrlbutDf1. onlef" frolll U5.

~. Bookstorn. 11 .....,.1". n... dl.len order ll'Om
Baker &. Tty!.r, HIIl,rd., N. J. Export (tit• •
Canada). onler 'rom H. J. Snyd. Co., 440
Park An. So., N.Y. II.
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ISurp lus fro m pa ge 75)
Once a surplus item of equi pment is ac­

quired, categories 3 a nd 4 become the same.
The objective is to, by discriminating buying
and careful sa lva ge, accumulate a comprehen­
s ive stock of ha rdwa re and components. For
t he technically inclined amateur who does con­
s ider able experimenting and construction, this
is indeed a lucrative area. P roject s always
s ta r t with an inventory of the junk box and
the more complete the stock, the less the
cost will be.

If you int end to obtain the maximum value
from your sa lva ge components, you had best
abandon the junk box concept. Adequate, seg­
regated stor age facilities are essential if your
parts accumulation is at all extensive. Small
parts storage bin units such as the parts [ob­
bel'S use are ideal for the purpose although ex­
pensive. The compartmented drawers will pro­
t ect the parts from damage and ena ble you to
find parts a s you need them. The sa me con­
sidera t ions a pply to hardware s tor age.

If fu nd s are a problem, you might consider
fabricatio n of your own storage facilities.
Glass baby food bottles are easy to secure and
will hold a fair amount of hardware and small
parts. If your shop is located in the basement
or an unfinished room, shelving may be made
for them from 1" x 4" pine and inst alled be­
tween the wall st uds. Shelves should he spaced
sligh tly farther apart than the height of the
bottles and the units fitted with Masonite or
plywood backs. Molding applied over the
studs and the edges of t he shelving makes a
professional job of your storage wall. A wall
space, 4' x 6', will store over 600 bottles.

The actual stripping operation should be
orderly and logical, using the scalpel rather
t han t he sledge-hammer t echnique. Open up
t he cable lacing and clip t he wiring leads a
few inches back from the component terminals.
This will give you a handle to work with in the
clean up operation. Lead mounted components
should be carefully unsoldered and the leads
uncr-imped with long nose pliers or one of the
available unsoldering tools. As the components
are freed of the wiring, dismount and lay
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TUBES
Bulk Tube Spetial , l An y 4 Tubes for $11

6SN7 6SL7 6H6 715A 6V6 6SH7 6AC7
6Y6 12L8 25L6 3B24

$ 9.85
$12.95
$16 .00

GLASS

FEATURES

• LIG HT W EIGHT
• MEC HANIC ALLY BALANCED
• HIGH fORWARD GA IN
• HIGH FRONT TO BACK RATIO
• LARGE CAPTURE AR EA

430 Me. 16 Element
220 Me. 16 Ele me nt
144 Me. 16 Element

See your distri butor or write for
FREE CATALOG

I""!"" """"

WARNING!

32 AND 64
ELEMENT

STACKING
KITS

AVAILABLE

ISUPER SP ECIAL-7I7A. f amou, DOORK NOB Tube.
und M huY)' dUty 6S K1. HI,h Gain for Hilh Fre ·
quency. Brand Ntw, _ _ 6 fo r $I ! ! !

WE AR E MOVING TO LARGER QU ART ERS AT 162t
S. MA IN. lOS ANGELES-across th e Itreet from the old
location . LU'le ..elec t io" . f new material--se. Veu Then!
NO)W 0,." Frid an til 9.

J . J . GLASS CO.
1624 s, MAIN ST. lOS ANGELES 15. CA L I F.

DOD .... 213 RI 9· 1179

VHF Coli/zear Arrays

Reyco Multiband Antenna Coils
Tra p , for dipole•• • • hil;lh strength ••• moidur.
proof guaranteed to handle a full KW.
Model KW-40 coill will, w ith a 108 foot entermc,
provide ope ration on 10-1'-20-40-80. $12.50 ..t .

For information on other model, write:
FRED L. REYNOLDS W2VS, 492 Ra venlwood Ave.,

Rochelte r 19, New Vork

has broken down a nd bro ught you t he bed
surp lus dea ls in histo ry. Read furth er and you
will be in g rove

DANGER
of buying everything in this ad whether you
want it or not , simply be ca use you can't afford
to miss such a chance. You will fin d you rself,
canny reader that you are. coo.ing up ways to
go into the surplus business yourse lf t o resell
t his stuff at a profit to un-canny non-readers of
73.

TRANSFORMER SPECIALS
2350-0-2350 @I 400 MA. Brand Newl . __ ... .. $24.73
515 0 -515 @ 2 50 MA, 5V @ 3 A, 2.5 VCT

@ 5 A •.• ••• • . . ••. ••• •••••• . • . • . •••••• • 2.37
12 V @ 3A. Brand New! .• .•.•.• . • . . •.•••• 1.37
Modulot ion Tron,former, COLLINS. 20 wetts, Re­

apense 200-5000 eyc. Primary 6000 ohm' , Set 6000
e hma, New Condition . •. . • . • . • • ••• •.•. . 73t ea chI

CRYSTAL BUYS
1000 KC Crystal in Metal ·Sea led Holder • . . $1.37 eath
200 KC Cryltal in Meta l-Sealed Holder •• •• 1.73 eoth
500 KC Cr y,tal in FT-241 Holder 73c each
SI"ECIALI 100 KC Crystal, 3-prong Bakelite

Holder •• • • ••••. • . • •• • • •• • ••••• • •• • • •• • • • •$2.37

,----- - - EXCLU$IVEt- ----- ­
D id you kn o'll' B ob Graham de_II Inly In Amateur n adlo
Jo:Qulpmenl f D id )'011 know he h ili two atorel handline onlY
et"lu lplUent such AI Colllo• • Nat ional, 1I, llIcr. flen , H erumarhmd,
(lullaet. J uhnaon, Cent r. 1 E lectronic., Clea:lJ. Gl obe, ew.t Die
J'OIl know he eerr teee .11 tYt!tl of ha m cur •• well II buy. ,
.r1<1U . . ...'IPI. rent•• and In stalla equlpmentt D id )'OU know he
hi ' • l'rllI sel ection of r econditioned and cUlrantHct ',lied
t:llul You didn 't! win DOW 70U do.

GRAHAM RADIO INC.
505 Main St., Reoding. Man . • leI. 944-4000
1105 No . Ma in St., Randolph, Mon. • T.I. WO 3·5005

.. . W 4WKl\I

them asi~e. When the job is completed, survey
the chassis, enclosure and the less likely of the
components. T here win be some items that
could be of no future value. Ruthlessly dispose
of these immediately.

During the st r ipping oper ation, be on the
watch for subassemblies that a re of possible
"as is" use. Dismount these and leave them
intact. Store them separately along with any
specia l mounting hardware.

All components should be cleaned up before
stor ing them. An elect ric solder pot is ideal
for this purpose. The terminals of the parts
may be immersed in the molten solder and the
leads worked loose. Discard the wiring and
when it is all removed, straighten the terminals
and the leads of lead mounted components. As
a final step, dip the leads or terminals in non­
cor rosive soldering flux and immerse in the
molten solder. Flick the parts or drop them on
the bench to r emove the excess solder . If the
solder pot is not ava ilable, place a regular
solder ing iron in a stand or clamp it so that
the tip is accessible and both hands are free.
It will take a bit longer but the r esults will
be the same. The appearance of the parts may
st ill leave something to be desired. If so, a
thorough washing in alcohol will remove ac­
cumulated dirt and r esin.

Inspect the parts and give them an ohmmeter
check, discarding those that did not survive
the ordeal. Segregate and stock as you would
new parts. \Vhile there is work involved, a nd
lots of it, very substantia l savings can be
made in the sa lvage of sur plus electronic
equipment .

The availability of military surplus elec­
tronic equipment is a definite asset to the
amateur f raternity. Judiciously purchased and
intelligently applied, it can save the techni­
cally inclined amateur much money, broaden
hi s exper ience and increase his technical
competence.

(W2NSD from pog" 4)

attend the dinner and be charged $19 more.
" Sor r y, we don 't have a sea t for you up front
here, these are a ll reserved. See if you can
find one in the back somewhere." As you can
guess , his name was not brought up when con­
gratulations were being modestly exchanged
on the podium fo r the success of the conven­
tion. Ass, what therapy an edi tor ial page is
fo r a grumblin g editor.

It is nice as part of the exhibit area, to
have a few booths allocated to the special in­
terest in our hobby. For instance you might
have a VHF booth, with a place for the fellows
to post their QSLs and confab. You might also
have a DX booth, and a sideband booth. If you
can arrange special badges or buttons for
these chaps they will wear them prominently.
Most areas have a group of RTTY'ers t ha t

(Turn to page 78)
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Anyone for Ham TV?
Ham TV is no longer a complicated

or expensive hobby. It is qui te simple to
put a signal on the air when you know
what you are doing. This book tells you
how. Used TV receivers are ava ilable
very reasonable these days ... find out
how to convert these old sets for Ham
TV. This book is light on theory, pre­
senting just enough so you' ll have a
good idea of what you are doing.

Here are some of the contents of this
book : Introduction to Ham TV; Image
converters; video amplifiers; the TV re­
ce iver; the station; flying spot scanner;
the camera scanning un it, pickup unit,
mtxer unit; monitor receiver ; slides for
the camera; video transmitter; video
modulator; transmitte r test equipment;
transmitter adjustments ; audio; anten­
nas ; converters; sta tion operation sug·
gest ions.

Th is is the fi rst Ham TV Manual ever
published . Order one now!

$3.00 per copy.
-----------------------------_.
Nam e Call .

Address _

City Zone " State .

Order for co pies of th e Ham TV Manual
@ $3.00 ••ch.

ORDER FROM " 73 " MAGAZINE
1379 East 15th Street, Brooklyn 30, New York

-LOOK AT IT-
An illuminated. transistorized "S·· meter with
only three leads for AVC, 6 or 12V AC or DC,
and ground. Will operate with any Superhet
T ra nsce iv er , Car Radio, Portable or Battery Set:

Complete Postage Paid 516.95. Guaranteed.

GRAHAM RADIO INC. READING.
MASS.

ESL NUVISTOR PREAMP
III f inlo ~o IIh
Lu Pon"t"r IJrnln
1.0 Xol "'t" 1" Ig-ure

xrodeta fo r 220 m e,
IH -1 50 me, 50 -54 m e,
and 27-30 m e

\Ylrt>1l lind t t"",t('"11
:l ~.9:; Ilrt"ll ll id

Kit "'orrll
$:;.fl:; Ilr t'lHlld U"' t"M 6 e \\··1

All nu vt sto r co n v e r t e r-s tailored for your use
$56.9!i with power supply; $45.95 without
power s u pp ly , p re pafd. Inquiries inv ited.

Electronic Specialists Laborato:ies
301 S. A yer St. Harvard , Illinois
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(W1NSD [rom peqe 771
will turn out in force if recognized.

Conventions can be a lot of fun if properly
planned. I've been to many that I'll not forget,
some with pleasure.

No Postcard

A call from our postoffice in Nor walk re­
quested t ha t we omit t he postca rd f rom th is
issue pending a n investigation brought on by
"some publisher" in New Yor k City who ha d
questioned whether it was strictly according
to postal regulations or not. T hey couldn't en­
lighten me as to what the problem might be,
so we're all in the dark until further word
comes from Wash ing ton. A great many maga­
zines now use inquiry canis these days so this
might have r athe r widesp read repercussions,
Until we hear fu r ther we'll have to leave out
t he ca rd .. . sob !

Last Will

A small ad in the New Y ork T im es a uction
section w as t he first word t ha t I had of the
demise of J ohn Will ia ms 'V2BFD. T here was a
small note saying that there was to be an auc­
tion of his equipment a few days hence.

All you fellows who have been hearing so
much about ham Telet ype should know that
J ohn had a large ha nd in it s popula r ity. H e
st arted working with it right after the war
and fa nned interest in a handf ul of locals.
From t here it spread to several thousand who
are busy with it today. I first hea rd t he
strange signals on t he high end of two meters
back in 1948 when I was Chie f Cameraman
for 'VPIX (T V) and had my two meter station
installed on the top of the News Building on
42nd Street in Ma nhntt a n. I worked out mag­
nificently from there with my 16 element and
five element beams. T here is nothing like a tall
building t o give one's signal stature.

So there were those tweedle-t weedIe noises .
I a sked around about it until I ran int o Bill
Knott \V2QGH, who explained a ll. I contacted
John and soon was fr equenting h is s mall r adi o
service store in Queens . After a while I ha d
converted an armload of cash into a n old Model
12 printer and a du plicate of the \V2B FD
RTTY converter, com plete with auto-start,
etc. I went on to full tape gear, the works. And
I had a bal l. We were restricted to two meters
at that time, plus eleven. en the other ham
bands we had to use make-break keying, which
was not ver-y effic ient. T he best I did was get
an envelope of " copy" from Bob w eitbr ech t
\V6 NR !\I, another important p ioneer TT man,
I r a n tests on 80M make-break too, but never
worked ver y f a r due to t he poor pe rfo r mance
of make-break recept ion of RTTY throu gh in­
terference.

John spent most of his time in t he back of
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R W ELECTRONICS

CUIII~ALQUADS

SKYI,AN'~ ,JROnU£TS
406 Bonn Aire Ave., Temple Terrace, Fla.

K~:\nl:S .

2.95
9.95

29.95
39.50
4.95
2.95
2.95
1.95
4.95
12.95
14.95
7.95
7.95
2.95

S69.50
2.25

14.95
18.95

D. " t. 73
Chlug. 16. Illinois•

BC-923 A FM Rec.lver
%1 ·S8 .1 )Ic. Brand Nt'\II" .• • ...••• . • .... • •

ART . 13 Tr.nsmltter
wltb tube. a: m,ten. UIN . •• • •.. .•.• •• ...

BC·iC"" M F Tr&nsmltter
with t ubea . Brand N .

Antun. Mast Bu .
a: 3-39" M• • t BectlonJ . . • •. • . • • •• • . • • • . ·

10·6/APN ·4 Indicator
I.u t ube. • •.•• • • • . • . •. •. • .. .•• •• . . ••• . . • •

8 ·442 Anl.nn. R.I.,.
" Hh Metee '" ,·. e. cap. . .

ARR .2 R. c.lnr.
11 t ube. with CB tQ(Inulon ..•.•.•... • .••

ARC·3 AM Rce.lver
100·Hill ~Ie , Eltrellent • • • • . . •. • . . . •. . . • . • .

ARC ·3 AM Transmltt"
100· U S Me. Excellent • . • . . .• . . .• • . . . . . . . .

1·1 30A S lgn.1 Gen.rator,
100·156 3ore. . . • .• . • . . .• • . . . . • . • • . . • • . . . • .

1.95B Field Strength Meter,
100·1511 Me .

KY63/ARA .28 ....utumalle K.y.r
:u >Il l"t'rl~d In Oo..t. ·' is·· .

S.nd Money Order or Cheek with Order
Writ.. Jor Bulk.in No.3. - l.O~DS OF 8~RC~/NSI

24 30 S. Mlehllan Avenue
P hon. : CAlumet 5· 1281

TRI.BAND BEAMS WITHOUT THE USUAL
COMPROMISES. IO·IS·20M.

The best ad for a q uad is any user, for t hey
heve just about everything you could a sk for in
a good hot DX'ing ..ntenna. The la rge capture
a rea b rings in wea k sig nals. The low SWR
(u nd er 2 :1 o n all ban ds) loads th e t ran smitter
easily. The 25 db F/B ratio cuts down on QRM ,
just as t he 8 db forward gain (on a ll bands)
pe aks th e d esired signa l. Fe eds easily wit h a
single 52 ohm coax line. No multiple feeds, no
relays. no losses. C oils a re used in th e re fl ectors
so yo u have no stubborn stubs to t une. It is
small enoug h to rotate anywhere being 17 fe et
wide and 8 feet de e p and ha ving a turning
radius o f 10 feet. The light weig ht (27 pounds )
doesn't reqUire as much rotator investment
either. We have two models available: A bam­
boo spreader mod el with aluminum boom a nd
end spiders is only $59.95 com plete with every­
thing you need to assemble the beam. Will
handle a KW euily. O ur newe st model using
special fiberglass rods (which sho uld I..st fo r­
ever) is $99.95 for those that like t o go really
first class. Separate parts are ava ilable too .• .
write for list. Write fo r more info or orde r
directly from this ad. Me ntion 73 Mag azine .

Ir~-----------I
BC~221 FREQUENCY METER.

Like New . . . . . . . . . . . . . . . . . . • •. • • • •
85ke IF TI"II" $1o..,II""

ARc·n. New. 791" e S for .
BC·603 FM g eeetver

• 20 · 21, ~ nco Elc. eond ..
B·60S F M Ree.lver

20·27.0 1Iofe. Brand N .
lI e · GOS or(lt'r~ will Include • fine 2~1 conc ers rcn OJ'
0"1 .34 Oyn.motor.

brand new .. • • • • . . . . . • . • . . . . . . . . . • . . . . . . •
OM·35 Dyn.mot....

brand n." .

his rad io store pla ying with electronic gadgets.
He built the most amazing things. He insulated
himself from the world with an automatic tele­
phone answering system, and few people have
managed to get past this for the last few years.
H e continued to round up Teletype equipment
whenever he could and passed it along to the
boys. \Vhen he d ied he had a tremendous col­
lection of st uff. In addition to his regular store
he also had at least three ot her stores full of
RTT Y and other gear, piled to the rafters.
In one store I sa w 1,500 Teletype keyboards.

\Vhen John died he left no hint to his surviv­
ing daughter a s to how to get rid of this
hoard. She didn't know which way to turn.
She finally ca lled in an auctioneer from Canal
Street in New York. I drove over through the
hurricane to see the auction and was amazed
to find only a handful of people there, mostly
keeping out of the rain, while this auctioneer
quickly rattled off one lot after another to a
junk dealer (electronic junk) who I under­
stand is in the same building a s the auctioneer.
It took a while before I managed to get in
some bids for at every opportunity the auc­
tioneer would award a lot to his friend . I was
appaled to watch hundreds of dollars worth of
equ ipment bei ng sold for $3 and $5. I started
bidding in earnest. T hey st ill got a lot of bids
past me by fast maneuvering, but I ended up
with a few pieces tha t I was glad to have
saved.

All in all I t hink I watched about $100,000
worth of electronic gear get sold for about
$1,500. Those keyboards went for $75 total! I
g r itted my tee th beca use I don't - have any
place to put 1,500 keyboards .

The moral ? Sit down fellows and ma ke up
a list of what you have, about what it is
worth and put down some suggestions for your
hei rs to use when they are faced with liquidat­
ing your em pire.

U.S.S.R.
One of our reudera, Lee Gunther \V6TH N / 1,

who is also publisher of the In terna tiona l Ha m
Hop Newsletter, paid for a subscr ipt ion to 73
for UB5UG. A recent letter from Yuri
thanked him very much for the gift and ex­

. plained that the magazine is thoroughly read
and enjoyed by just about every ham in Kiev,
with photocopies being sent to other cities.
Unfortunately they. are unable to subscribe
since they ca nnot send out money, IRe cou­
pons, or even postage s ta mps.

P erha ps you know some hams in Russia that
would like to get 73. It costs us a little over
two dollars per year in postage to send copies
out of the States. As a gesture toward inter­
national friend ship we'll send two subscrip­
tions to Russia n hams for you for the price
of one. You send 4.00 and the name, call and
QT H for two Ru ssian hams. This is a tempo­
rary offer and will be voided if you start
russia 'i ng us toward bankruptcy or if I get a
sudden flash of bu siness accumen.
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Charles E. Spitz W4A PI
Assoclete Editor

73 Tests

The Conset

Communicator IV

I N THESE parts the Gonset Communica tor is
known as a " Cooney Box." This is said as

affectionately as the famous "Gccney Bird"
C-47 of World War II fame. Reliable and
trustworthy, regardless of the operator.

In fac t operating ease is one of the oustend­
ing char acter ist ics of the Communica tor IV,
yet with a technical perfection usually ascribed
to fine custom made VHF equipment. Amateur
radio, whatever the mode of transmission,
passed through the stages of breadboard con·
st ruc t ion, six foot racks with glowing "[uge,"
the table top set of matched cabinets, and now
is concent ra t ing upon portable integrated
equipment which can match the performance
known previously only to fixed station op­
eration.

Portable equipment has been with us longer
than most people appreciate. The writer had
the dubious pleasure of field operating the
heavy wood cased single VT-l tube, battery
powered, portable a t Ft. Monmouth when it
was a military operational radio. For a long
time we have come to accept many limitations
in portable gear, attributing peak performance
to the weight and bulk of fixed station equip.
ment. I am happy to report that the Com­
municator IV packs in it s 21.8 lbs all of the
refi nements of fixed sta t ion performance on
2 meters, and is a proponent of the modern
trend where you can use it at home or take it
with you.

Although the Communicator IV functions as
a transceiver in convenience and oper at ing
ease, it is essentially a sepa rate transmitter
and receiver in the sma ll cabinet. The only
part common to transmit and receive is the
audio system. Although it is a 20 wa tt trans-

80

mitter, it seems to have more "punch:' which
can be attributed to the fact that there is 10
watts of audio modulation provided, with high
level speech clipping instead of the commonly
used screen modulation system. This means a
peak power of 80 watts rather than a possible
20 using the rf system limits. The receiver
sensitivity of better than one microvolt and a
triple conversion super heterodyne winds up
with very credible performance indeed, better
than many fixed stations can boast. When you
add to these characteristics an ac and de
mobile power supply as an integral part within
the cabinet dimensions of 5" high, 12%" wide
and 11" deep, you begin to appreciate the
compactness of the sys tem.

No external gadgets, plugs, relays, meters,
inter-connecting cables, etc., are necessary for
functional operation. You merely plug in the
appropriate power cord for 110 v. ac, or 12
v. de, the antenna, then load and talk. The
slide rule dial is illuminated, and is driven by
a dual ratio planteary drive knob. The illumi­
nated self contained meter reads either rf out­
put, facilitating antenna loading, or in "S"
units for relative receive strength readings.
There are no transmitter intermediate stage
tuning controls, and the six crystal sockets
in the rear provide ample frequency selection
for average operation. Incidentally, the spot­
ting switch which shows your transmit fre­
quency on the receiver dial and US" meter,
serves as a good indication of crystal activity
in case you are in doubt as to the merit of
your sur plus crystals.

Although there is no means of receiving
sideband or cw, it is sa id a bfo conversion
kit may be offered as an optional accessory

13 MAGAZINE



NOVICES AND TECHNICIANS
You Gonna Be One Forever? Would You Spend $5.50 To Shake It?
Drop us a ca rd to learn who the neared Dhtributor is Imost of them are slow in getting in line - we
can h.elp you find the ones who ate well stocked), Then beg, borrow or steal a tape recorder, if you
are without one, and get the coveted Genera l tidet. Like - Get with it - man.
TAPEDCOOE. Advanced t~pe contains apprOlim4tely 2 hours of practice material 9 to 18 WPM. 1" dia.
1200' magnetic tape @ 3r.. IPS, dual tract Tape alone worth half the cost of $5.50. Novice tape also
available - I hour besle instrudion and I hour practice material 4 to 8 W PM. This one may be neces­
sary for the ones who have been on phone. $6.50.
These tape courses have the approval of Electronics Illustrated (J uly 1958) and ARRL

- Jl ur e Dl.ulb"tor lnquirie. Solicited -

WRITE TODAY - NOW! - TAPEDCODE - P.O. Sox 31-5, Langhorne, Pa .

Send for

SURPLUS

KTV TOWEIlS

Give A Looh
Richmond, Mich.
Ch icago
Shelbr,ville, IU.
Linea n, Neb.
Ogden
Albany, Go.

Jacksonville
If you' d like to Me w hat they look lik. just dtop a
ca rd a nd we' ll send the coli a nd QTH where you can
see it .

WATTS YOUR TROUBLE?
INPUT: 12 VDC LOOK
Dual Output : • ~..,....."...,.....".".".".,.,.,.,.

soov .. 200 MA.. $44.50 for 125 WATTS
250V 100 MA. 0/. I
rippl. eu than I V. at 85 / 0 e ffi Cie ncy.
Positive or negotive ground. fOOLPROOF - No lou
of eJlpensive power tronsistof$ thru wrong connec­
tion - completely prolected from wrong polo r ity o r
Hv short .
Small . but mh1hty! 4 x 4 x 5!
A I R EL E C T RON I C 5 $44 50

MODEL PS·12·12S •
Posloge Paid AMATEUR NET
MONEY BACK GUARANTEE-l-YR:. PARTS WARRANTY

AIR ELECTRONICS CO.
7250 Hind s Avenue N. Hollywood. Calif.

P.O. 80x 294 • Sullivan, III.
Wt ite re . custom b uill towers for lobs ond

experimentol w ork.
(S~. our _d Oil pall" 6, Mord., 73 M_• •)

JEFF-TRONICS
!tlue !tcck

of fine military surplus parts
& eq uipment at lowest prices.

JEFF-TRONICS

KTV Hy_Track towers a re now located in the fo"ow~
ing areas:

80ston
Stamford
Passaic
Troy. N. Y.
Cleveland
Toledo

Gene-W8ACV
4722 Memphis Avenue . Cleveland 9. Ohio

= =..

later. However, the writer was able to obtain
a beat by turning on the spotting switch
using appropriate crystals to receive both ssb
and cw, This is a crude method, of course, and
a matter of accident so far as available Jre­
quencies are concerned, but perhaps the new
Model 3357 matching VFO may be used for
this purpose in the interim, pending the bfo
convers ion, for those who desire it.

Transmitter RF Section
The rf stages use three 12BY7's, one of

which normally functions as a crystal oscil­
la tor-t r ipIer, where 8 me crystals or a VFO
of that frequency is connected to one of the
cr ysta l sockets. However, 6 mc crystals or
VFO with a 6 mc output, or a VFO with a
24 mc output may also be used. The output
of this stage is at 24 mc. This is triplet! to
72 mc In the following stage, then doubled
in the third to 144 me, permitting the 6360
dual triode to operate "straight through" as
a final amplifier with its 20 watts input for
high efficiency opera t ion. All of the coils are
peaked at a point within the band where the
output of each stage is equal at each band
edge. In this manner, there is sufficient drive
for the fi nal amplifier over the entire band
without the necessity for panel tuning or
trimming, with the exception of the final. Con­
ventional final plate cond enser tuning is used
in conjunction with a link-series condenser
combina t ion which results in less interaction
between the two controls than a pi network.
This method permits a more rapid frequency
change yet maintaining some loading while
tuning. Only the final tuning and loading con­
trol, in conjunction with the rf output meter,
is used when changing frequency once another
crystal or VFO set ting IS made. For most
frequency changes, this is a minor trimming.

An rf wattmeter in series with the antenna
indicates the Communicator meter as being
sufficiently accurate and responsive in order to
obtain maximum output. Although the output
is 50 to 75 ohms impedance, it was possible
to load an unmatched antenna. However, it is
recommended that the antenna impedance be
determined since the meter understandably re-
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spends only to rf voltage. A mismatch of
higher rf voltage could be misleading if it
were to be const r ued to indicate a greater
output.

Audio Section
On one transmission 1 rambled through a

long di ssertation, only to have one of the
fellows who wa tched me on a 'scope tell me to
turn up t he gain, since I appeared to be under­
modulated. This caused a search for a gain
cont rol, s ince none appears on the front panel.
The old Communica tors had one in the rear.
After a fruit less sea rch, the schemat ic dia­
gram was sprea d out .

The boys were really impressed, a s was I,
to find none in the circuit. In my customary
SSB operation, wandering from the mike
merely means a not very noticeable lesser out­
put. Here I had failed to take into account
a basic design feature. The gain level and
Astatic 331-18 ceramic microphone design has
been set for mobile and field use where close
talking is essential to the reduction of back­
ground noise. Close talking brought the modu­
lation level back to 1000/0.

The pentode sect ion of a 7059 is used as a
speech amplifier, with its triode section RS a
phase inverter f eeding a pair of 6BQ5's in
pushpull. This provides 10 watts of Class AB1

audio to plate modulate the 6360. The 7059
and 6BQ5 tubes serve a dual function as both
receiver audio and transmitter speech and
modulator. The microphone employs a push-to­
talk switch which I personally prefer to VOX.
It operates an internal relay which changes
the antenna from transmit to receive, B plue

from receiver to modulator, disconnects the
spea ke r and keys the transmitter.

Receiver Section
There a re a number of outstanding features

in this receiver, to the degree that it is dif­
ficult to pinpoint that which is the most out­
sta nding feature. Cer t a in ly the fact that the
r eceiver handles like a fir st class communica­
tions set does on the lower frequencies, yet
operates within the 2 meter band with such
performance, does indicate someth ing out of
the ordinary. \Vhen this is coupled with a
simplified control system, a s it has to be for
the non-technical users of Civil Defense and
the Civil Air Patrol, yet retains the features
desired by critical amateur radio users and is
compar ed with meticulously custom designed
VHf" gear, that is somet h ing !

The receiver is a triple super heterodyne,
thus giving excellent selectivity and freedom
from annoying images. The antenna feeds a
6ER5 frame grid rf amplifier designed for
low-noise. Stability is achieved through use of
a GJ6 oscillator using an overtone crystal,
operating at 64.5 me and multiplying to 129
me for inj ection into the first mixer, another
frame grid 6ER5. The second oscillator, a 6C4,
is tunable over the frequency range of 12.7 mc
to 1G. 7 me, and combines with the first if fre­
quency of 15 to 19 mc in the second mixer, a
6AV6, resulting in a fixed frequency output
of 2.3 me.

The 2.3 mc second if is coupled through a
double-tuned bandpass transformer to the
third mixer, a 6BE6, where it is heterodyned
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These units are in good worki ng condition.

TEST EQUIPMENT

MISCELLANEOUS

37 GREENWICH STREET, HEMPSTEAD, N. Y.
Phone : IV 9-0808

Glooe Chief D elux ••. 569 .00
J ohnson Vikin g t .• ,. 95. 00
zreo 123 . Globe en. 90 5~.00
Sonar SRT-UO •. ..• . 79.00
J oh nson match boX 275W. new
8X -111 . ,: 175.00
8-40 A .,. .......... 49.00
IIIW with P ow. Sup. 65.00
8 -36 A ... ... • . ..•.. 95.00
n U:'>f - 2 -20 me, nev. 49.00
B .C. 312 45.00

H eath D X - I OO $ 159.00
mee 720 69.00
J ohm on V iking n . . . 145.00
H l"I.lh DX -40 ...•... 5~.OO
Eloo 730 mod. DR. . . . 45.00
Globe Scoot MO...... 1$.00
H .O. 110 wi th Clotk .. 175.00
!H O n with 0 :\l lI l t . . . 65. 00
Hammarlund 8 P OO O . . 350.00
~X 28 95.00
iot - 20 R 35. 00
H.C. 3,12 4~.00

ALGERADIO
ELECTRONICS CO.

l'o\\,l-:n S Cl'I'I.l}:R-l.A:\IBllA- :t 32. 41. 106 545.00
n :I.ETn'E COS \'ERTJo:U-<:Y-57/UJIH 65.00
nr CO:\I:'I I . ltECEIVE'R-4,,0 me, RCA CItU- I A 40.00
I' It E '; I ~ }; .\:\r ·4 0. 40 W a tt Amplifier 5~.OO
T C S Xmltter. R erel l'er ano! P ower S uroro ly •• .••• ...••. 75.00
n . E. 6 -ruue 25 wau Am ro ll fl er 21').00
'1' n S X mlt ter , 100 W, 00 -80 :\IC, 6 :\rtr 35.00
n . It. var tec 5 Amp. $12.00: 10 amp. 16.00
AI' It -I . A P It-4 , HUO n ceetrers. with 3 '1' .Y. s 95.00
D Jo' It ecetver , M X -26 or nc 4U 20.00
lJ 10' n ece teer . with loop DD.'E-t 30. 00
_'rc-3, X m j( h·r. Il eceh'er & P ow. 8 111 ' 49. 00

1·' ln:q . ~I E' I' Io: Il-"M. , Navy h 'IW of II.C. 22 1 with Mod. and
Orh: . Calif. uuuk and me tal ta rr)'lllg case, urand new .e
$I~".OO eaiue. ou r ro rire., , $75.00
F il Et). METEH - u me u 1111' aool'c hUI used, good ,condition ,
II"" l'arn'ing cue............................•........ $49.00
Jo·HE Q. :\n:rJo:flo-same :u UII" allme - $I~l.oo unit - but
I.... l 'a l ib. houk ••.•••..•....••......••....•...••••••. $24 .00
l'O\\'Jo:R ~rl'l'l. "'-1l5 Y. "' ~ -, for I . ~I J." rllOl . :\I eler .... $ 15.00
l-'Il}X,. ~I ETElt-Il .C. 221. used, gond condition. ' 'a!lb.
houk ••. _•••••••••••.• _••••••••••....••.• •••••.••••••. 559.00
li'IlEO. :\IETE H-T~- I'3/L"1I . Hi F re<l 5125.00
RCO PF.----Dumont 224--$~9 . 0 0 , 208--$59.00. 208B 569.00
~cn I' Jol---B rown InR Laha. , Olcilo lynchro ~""IJe $95. 00
fW OI 'F.-n CA 3"-$24.00, 5" RCA or It path $29.00
/{A Y- :'1 lcg a -slI' l'('P $65 .00 ; Marka -swllPIHl\odcl \' Id lo $95.00
,\ I' l lIn ORC .- ll ewlett ·J'lwkard 200 UU $69.00
sm. GEN.- ll e\\' lett·Packard (lOll ••• .•••••.••• .••••••• 5275.00
'f " ln: C IlECI :It-l' redse m lel 111 or 116 $69.00
Tl 'ln: CIU;CKEIl-H-K SOo--f.69.00 ; l ·r ....ts ton 10· 1" .. $59 .00
11 1011 iotl'EEV cI<'Clde scale r. JI . p ,,20 .v. 01·"' 5250.00
;';Ill . nf::-<,- lIlrllot 610. universal T .\" 569.00
iot ln. GF-'o; .-ll lrkok t1l8X A:\I -F:\I , li ke n..w .••...••.. 569.0 0
IUt. 6,,0 A. t moedsnce Rr ld/te $125.00
rt.n . 1330 A. Bri dge O~d la lor .•.•........... ....... $250.00
rt. n . , 00 A-Wide range UFO $1 95.00
11. ft . P522 " Ill( . Clen. 250- 1000 mc $ 175.00
G .n . :1'> 1H'Y J.I'-5 81g. Gen $75.00
RIn. (H:1\".-;\! ellSUrement8 #7fJ , 50 ·400 me ••. . • . • , • •$150.00
~]{1 . GEN.-Measurements #80 . ........ .... . ... ... • . $175. 00
T IC-mod el 1411 2 mutu Freq. Gen $20 .00
L & 1\"- ][67 -45 vott aee d lvlder $20. 00
RHl. r;EX .~Pnle lsl on E -200 •...•.......... .•........ $35.00
W.\\· Jo: :\U:TF.lt & OSC.--QAP , 150· 230 me $29.00
TI 'UJo: CHECKJo:R-Weston l'afJ' DCL . .....•.. . •.•.. 549.00
1'l)U,E GEX'.-:\Ieasuremen u 19 B .•..............•.• . $45 .00

TRANSMITTERS &
RECEIVERS

We a r e d istrib u t ors fo r - Am e en, Alliance,
Cushcraft , De Wa ld-United Scientific Labs,
El mac, Finco , G . A . M ., Hy-Par, Mosley . P & H ,
Osborne, Polytronics , etc.,

Prices a r e based on fair relative values, som e
tt ems are new, some are u sed .

Avoid d etav-cenctose su ff icie n t n os ta e e-eex cess
w ill b e r eturned . F .O.a. Hempstead .

25% w ith C.O.D . O rders.

Specifications

Size: 5" x 12 112" X I I" deep

Weight: 21 .8 lbs.

Power: At 117 v, AC
Receive 87.5 wetts
Tre nsmlt 110 wetts

At 12.6 v. DC
Rece ive 7.2 am ps
Transmit 10.3 a mps

Tubes : 18 plus 2 power tre nslstcrs end 5 silicon
diodes. including duo I li nd trip le pur­
pose t ubes.

Tr<!ln smitter: 6 or 8 me xte ls: 6, 8, or 24 me VFO
20 weft s input, hig h level modu­
le fion RF O ut put Me ter

Re ceiver : Trip le co nve rsio n supe r-he terod yne
Squ e lch ; noise limiter "S" mete r

Se nsit ivity, 1.0 uv for 10 db S +
N/N retio

Noise figure. 3 to 5 db
Selectivity, from BW 6 d b at 8.5 kc

to 60 db et 47 kc
Tunes 143.7 me to 148.3 me (CAP &

MARS)

Price: Mod el 334 1 Tre nsmitte r-Recelver $369.50
Uni versal Mounting Kit Model

3365 $ 3.95
Telescoping Anten ne Model

3152 $ 3.95
Cerrvinq Bog (Blue ) $ 12.00

against a 2755 kc oscillator to produce the 455
kc third if signal. Two stages of if amplifica­
t ion, using 6BA6's, are employed at 455 kc.
Six t uned circuits produce the desired
select ivit y.

A vacuum diode (1f.J of the 6AV 6), is used
as t he detector. This sa me tube is used a s a
delayed AVe r ectifier, furni shing delayed
AVe to the rf amplifier. One-half of a 6AL5
I S used as a highly effective automatic noise
limiter , switched III or out by a front panel
cont rol. The other half of the 6AL5 is used
for squelch oper at ion to permit muting of the
background nor se in the absence of a signal.
The first audio amplifier is the triode section
of the 6AV6, This audio is then fed into the
7059 which I S employed as a speech amplifier
when transmitting, thence to the 6BQ5's. An
audio jack I S provided on the r ear apron
for an exter na l speaker or headphones.

The squelch ra nge of 0.1 uv to 50 uv Intro­
duced the writer to an innovation for tuning in
local st a t ions. There is a fair amount of back­
g round noise at the sit e at which the equip­
ment was put th rough its paces. A relief from
noise in the hours of listening throughout the
band was provided by setting the squelch to
just override the fairly uniform background
norse, then the fa st tuning knob of the r e­
carver could be rapidly rotated for band SCRn­
ning with st a t ions "popping in" out of the
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silence as they were tuned in.
One of my first QSO's was with two stations

who were complaining about QRM. This was
news to me, because I could not hear any
QRM on the frequency due to the receiver
select ivity. As received from the factory, the
receiver bandpass is broader than the maxi­
mum selectivity than can be achieved. This is
because of OCDM requirements, when used
for Civil Defense. It is 6 db at 10.3 ke, 20 db
at 15.5 kc, and 60 db at 47 kc. For most
amateur areas, this is plenty good and facili­
tates easy tuning. If you are faced with a
QRM situation, three 2 mmfd QC type coup­
ling capacitors on the 455 kc if transformers
can be removed with a pair of diagonal cut­
ters. No readjustment of the if transformers
is necessary, and the selectivity curve will
sta r t at 8.5 kc instead of 10.3 kc.

Power Supply

I wish all the rest of my gear in the ham­
shack had supplies like it. It is A universal
supply, using a single power transformer for
110 v. ac, or 12 v. de. The changeover is made
by plugging in the appropriate power cord so
that switching is automatically done. The
filter and four silicon diodes, 1N1763 types,
are arranged in a bridge for both modes of
opera t ion. One transformer winding is for
110 v. ac. The primary and feedback windings
utilized by the 12 v. de source employ two
2N1554 transistors.

Accessories

This is usually an important part of the
game when it concerns any major piece of
-quipment, The Communicator IV is remark­
ably free from the need for accessories for any
normal operation. You can operate it on a
desert island if you have 110 volts of ac, or
12 volts of de, a crystal, and a 19 inch piece
of wire to insert in the rf plug in the rear.
You could do bet te r with a good antenna, of
course. In fact there is no limit as to how
good the antenna could be. A minimum star t ­
ing point should be at least a 5 element Yagi.
Do the best you can, and it will do justice
to the equipment.

The shape of the cabinet lends itself to con­
venient mobile operat ion. The Mounting Kit
Model 3365 is inexpensive and is designed for
the job. There are times when a telescoping
set mounted antenna for portable use would be
invaluable. The Model 3152 Telescoping An­
tenna is used for both the 2 meter Communi.
cator IV and the Communicator IV-220, the
latter being a 220 mc job.

The carrying bag, Model 3363, was designed
primarily for Civil Air Patrol or Civil Defense
use. It is a darn good item for amateur port­
able use also, and much more reasonable in
price than a fitted case. The Communicator IV
tested has a permanently fastened microphone,

and these are available at distributors. 'I here
has been a demand for a detachable micro­
phone and jack, rather than the permanently
fastened sys tem, which is to be produced. For
these sets, the Turner Model 350 microphone,
Gonset part number 113-021 has been recom­
mended, although your old favorite may do
the trick for you.

The equipment has been put through all its
paces with many hours of continuous opera­
t ion. This report has been as objective as pos­
sible with an attempt to reduce to the mini­
mum the reviewer's own personal preferences.
It is hoped the manufacturer will smooth out
the irregular rim on the rear dust cover , This
resulted in a slight wrist cut when unpacking
and could conceivably happen again in han.
dling. A BFO for CW and SSB reception
would bring forth many voters. So would C' V
keying. These things are relatively minor, and
can be set up by the user as well as the
manufacturer.

The specificat ions are pretty sever e for gear
of this type, frequency and price range. 'Lhe
quality control, sometimes a greater factor
than design engineering in the end, ap­
peared to be very good as is the design. It is
difficult to produce production equipment for
the higher frequencies where there are so many
advanced amateur specialists and yet meet
their approval. However, few will quarrel with
these specifications, purpose and overall qual.
ity of the equipment.

For the non specialist , and one who has had
most of his operating experience on the lower
frequencies, he will be agreeably surpr -ised
with the dependable and familiar comrnunica­
tions receiver type of operation, as here is no
haywire. There is a freedom from the head­
ache producing QRM of the lower frequencies
and an opportunity to meet people who are
closer to you. Many on VHF also operate on
the lower frequency bands and have common
interests. VHF is st ill on the fringe of ama­
teur fronti ers, and the Communicator IV is a
better tool.

RF Output Indicator
J ohn Wilson

T HE question of how much power a trans­
mitter is putting out is one that often

arises. There are a number of devices on the
market which measure rf output, but most of
them are pretty expensive. The device ex­
plained in this article will measure rf output in
watts and should cost less than 10 dollars to
construct ... or almost nothing if you have
a light meter.

This unit operates by measuring the amount
of light given off by a dummy load consisting
of five 20 watt light bulbs. The unit is designed
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at your distributor

Give Your Shack
That Profe ssional
Look
Reolly dresses up the shock. Wall or table mount. Steel
eese in b lock o r g rey, br ight red le iters on w hite back­
ground. 101h" lI( 3!h" x 3 " . Ava ila ble in other len­
gouges. with your ca ll lette rs, o r whQt do you wont it to
l OY? • • • (I dollar extra . AC/ DC 6·12-120v h pecify) .
Con shine out bod e window of your car a t night,
mount on your rig . outside , hack door, o r where he ve
yOu"BuLBS

SIDE

LIGHT BULBS

::::>__-0· METER

END

00
a aa

CD-AX
CONNECTO

."

STELLAR ELECTRONICS, Box 82. Garland. Tex.

A non .indutl i"e. non · cond uctlng . IlO n·ablOrbinl I UY line
for a n!tn na 1)'$1"'1 ",Qui ri n I min imum lOl l . P r ll¥ld es 1000
poundl h nsil. dnnlth. mlll'O than l ulli clent f or e"en larg.
beam Imta llati onl . Eliminates unw anted ra diatloll lossel 10
metalli e wires. Completely hola t .. the a nt.nna IYltem. Will
not rot . s hr ink. s t re tc h. or lal. In 100 ' I Pool or 600' rnl.

'OIl' $ 95 Plul $I.OO 600' $ 75 P lu s$2.DO
6 f or pos tage 34 f or poetalll

SPOOL & ha lld li n , REELS & hand li n,

THE GLAS·LINE CO.
275 1 Nostrand Aw. .. Oept. 6, Brook lyn 10. N. Y. C L 2·985 1

" SUPER"
GLAS-L1NE

ti

LIGHT
METER

~ LIGHT

to measure rf out put in the 0-1000 watt range.
This unit can be housed in any wooden or

steel box of suitable dimensions. T he origina l
unit was housed in an 8" x 10" x 6" wooden
box. The inside of the box should be painted
black to cut down reflection.

T he bulbs a re placed in a pentagon configu­
ra tion so that each bulb will concentra te the
same a mount of light on t he meter.

Once the bulbs have been mounted, t he cali­
bration of the unit is simple. Temporarily con­
nect t he bulbs to a 115 volt source. Mount t he
Iightmeter at a distance f rom t he bulbs t hat
gives f ull scale deflection. Place masking tape
on t he light meter sca le and mark the posit ion
of the deflected needle 100 watts. Remove one
20 watt bulb and mark the new meter position
80 watts. Remove another 20 watt bulb a nd
label t he new needle position 60 watts. Con­
t inue calibrations to t he last light bulb.

Now connect the light bulbs to a conne tcor
suitable for t he t r ansmitter in question . \Vith
the tra nsmitter t uned, the light meter should
read the a pproximate power output in watts.

.

EXPERIMENTERS. AMATEURS • HOBBYISTS Sa.a real money on radio parts. Write loday
for big free catalog of government surplua electronIc materials, many Item. priced at 901 below list. All are

new unless otherwise Indicated. Here's .. aample:

JOE PALMER
. ELECTRONICS

$14.96
r oo SACRA VENTO

SEND FOR CATALOG TODAY
P.o. BO X 6188 CCC
SAC RA MEN TO , CALI FORNIA

RAHCE CAll8RATOR OSOLLOSCOPE
TS-I..4 ,. ";1. no. ;•• Ii ;"" ; t . _ • ..,i l
_ I.';. , ' tdn ,In I.. ,_~ ...4 crn . H i • .loot
_ ..... All Ioao.. lIO' 4 i~....lif) ~_I s..._ '"
'''_ e-~ 10. "in...4 • •' 11, o' i8<. ....II , . Sw.., . ,oti... i.
4,000 o. 20,000 , ,,,d., 1000 to 1600 C,c101 , .. '.' 081. e~;h ;~

..il . '01 _'ili., .. i .~ low . oltog. 011."".' 4 p ift . ....
' ...1 i • • , P.I.. _ , 10. hi4 4i•••II, to ,he "'" ,1. ,.
"""s" .. n • • '. t1v.. po liti h.p . " _ ' . III""..
,. , 401) ,..,4 ,III_I. SotI~ 1.. gooo.._
., ,9 \0-1.0150 ,.,t _ """. P '"'I.;'''' '' l IS ....h .
_ ~I. 4C """ MI i' ' ...... i. _ i oqoo;_,
100 • loti <",1• ...,pI,. All 10 4 ~•• wi,h .11 4 UNIOdi~t

,''',", h... i • • loot' ' 500 ••1•• fo, ,. I ~ ...... Io l""k
",ri8kl. po'IO"I ,,.~ ring 'Y' lor Soln" ., I.",........ _hi_, Cl i . "'" 0,.,_ . 01 ..... 5Io; ,..i"l "'lIhr M
~•. (L.l2)
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WALKIE-TALKIE RADIOPHONES

Air .... ......... ....................•..• • ••• 81
Alden ••...•........ . ....... ..•...•...• • . . • • 49
Aigeradia ...........•. ....•....... .•.• .•• . .• 83
Allied ......... ......... ..•...•...••. .•• . . • • 88
Altran ics-Howard ... .•.............•• ...•• .. . 74
Arrow Electronics ......•.. . _• ..... ..••..•..•• 27

Barry . ................ . ........ .... .•.. . ..• . 73
Boy Roy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • • 75
Burghardt . . . . . . . . . . . . . . . . . . . . . . . . . . • • . .. . . .. 73
B&W 13.73

Condee . . . . . . .. . . . .. . . . . . . . ... . . . . . . . . . . .. . • 29
Centi meg .......... ..........•..... ....•.• • • 75
Centrol Electron ics ........•... .....•....• . . . • 31
Clark •••................. ... . .•........ .•• . 69
Clegg . • . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . • • . • •• 35
Columbia .... ....•.....•••...•...•....• _• • • • 21
Cornell -Dub ilier ....•.. ...•............. _. . . . 9
Crah ranics ..•.. . . .....•....•.•.... . _. . . . . • • 4
Cube x ... . . . . . . . . . .. . . . . . . . •• . • • . • . . . .. .• • •• 76
Cush croft _ ... .• • • .• • . .....• . • n
Dole 's .•. . . . . . . .. ... . . . . • .... ... . . .. .. .... . . 85
Denson . . . . . . . . . . .. . • . . . . . . .. .. • . . . . .. .. . . . . 75
Dow Key . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 57,74

Editors and Engineers .....•.. .....••. . . • • • ..• 76
EICO ..• • •.. . • . . . . . . . .. . . ... . • • . . . . . •. • • • . •• 5
Elliott Electronics ................ ....••.. .•••• 74
Elmoc •• •...•......... _..... ..••... .•. ..••• • S4
Eva ns Radio •.•.................•.• . ..•• .•••• 49

Gom .. . .•.. •...... ......... . .. ..... .... . . .• • 23
Gem Electronics . .. . . ... . . . . .. . . . . . . ...... . . • 54
Glusline , . • • • • . . ...• • 85
J. J . Gloss • ... .•. . . .... ... . . . .•• . . . .. . . . .. • 77
Graham . .. . . • . . . .. . . . . . . . • . . . . • . . . . . . . . . _77, 78

Ham Aids .... ... .. ..... .•... .....•••. ..••..• 19
Ham TV Book •... .••.........•. ..•••..••...• 78
House of Antennas .. . . . . . . • . . . . . . . . • . . . . . . . • 51

In terna t ional Crystal ..............•....•...• 39
Irv ing Electronics 57

Jefftranics ..... ......... . . .. . .......•......•• 81

KTV , 81

lofayetle Radio ... .... .. ... . .....••••.• . . • • • 3
l ·W Electronics ...•..............••... .• . .••• 59

Maps, 3D. for Xmos 55
Metro Electronics . ...........•• . ..••. ...• ... .• 19
Miller .. . . . . . . . . .. . . .. . . . . . • • . . . . . • . . . • . . . • • 67
M,'" ,' -Prod ucts 57v •••••••••••••••••••••••• •••••••

Mult i· Products ........ .•..•..• .•.• . .••• . . • ••• 54

Notional Rodio ...... . .•..•. . . . . . ..• .... Cover IV
Newlronics ...... . . .. ... .... . . ..... . .. • . Caver II
Novelties ...... . . . . . .. .. .. . .... . ... •.. .....•• 29

Pol mer • . .. .• .......... ... . . . . . • .• . . . . . . .• • . . 85
Petersen ... .... ..... ....... . ...•. . .••• •Cover III
P&H . . .•........ ........• .. .••••••• • . . • • . . 67
Pol ylr onics •••.. . .... .........• • •.•••• ... ..•• 37

Radio Bookshop . ........... ........... . . ..• 60
Reyco . • . . . . • . . . . . . . . . . . . • . . . . • • . . • • . . . . • . .. 77
R.W Electronics ......•.. ...•....•.•.•..•... . 79

Skylone . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .• 79
Spcce Raider 7
Springfield Enterprises .. . . •. . .. .... . . •....••• • 86
Stellar 8S
Subscr ipt ions .... ... ...... ...... ............• 56

TA8 .. .• • . . . . . . .. . . .. . . . . . . . . . . . .. • . . . . •.. . • 87
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Tapeto ne . . . . .. . . . . . . . • • . . _. • . . • • . . • • • • • . . • .• 65
Technical Mate rial Corp. . .••. ..••. .... . ..•• .. 25
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Two-Woy Radio . . .... . . . . ...• . .. . . ... •• .. .. . 86

U. S. #1 Electronics . .. . . . . . •.•.. . . . ......• •• 69

Vangua rd .. • . . . . . . . • • . . .. . • •.. . . . • . • • . • • •• • • 86
VHF·UHF Associate s .......•. •..•....••...•.. . 29

Wa ber • . . . . • . . . . . . . . . . • . . • . . . . . • • . . . . • • . . • •• 74
Wotef$ ......•.....•. ..••....•. ..••.. .••• ..• 17
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For 6 & 10 Meters

from

,!r~Oly
THE TOWER

THAT -MEASURES UP"
Here is the tower thot will be the
choice of "Hams In the know", E-Z
Woy has I!lGde (I gIant step forward in
tower t;onstruction, IncofPoratl"g our
tried and proven design with high
tensile sl.ef (55,000 PSI).
The r.sult '- •• 0 low cost, light weight,
super strength tower ••• designed to
pleas. the most discriminating Hems!

• Self••upporting to 34 ft.
• Fomou. E.Z Way Rotor Heed.
• Light .eight 10' ft. ,section weigh.

only 29 lbs,
eCllmboble IG~ on tJ.," .1du.,

__;~ Heovy J.ot dlppH galv4nlud

, X-type and ' horizontal "'acing
, I .flJ r t AM. NET.

,~:,;:.I.. 84.95
- Oth er HP models available. See you r nearest

dealer or write for free nteaturer

TWO·WAY RADIO COMMUNICATIONS
236 Hylan Blvd.• Staten Island 5. N. Y.

Glbralter 7.3660 (until II p.m.]

VANGUARD ELECTRONICS
LABORATORIES

190-48 99th AVENUE. Apt. H·lI • HOLLIS 23, N. Y.

CLEGG 99'er $139.95
Immediate delivery from

stockl
Special: 99'er with crystal mike and Halo
antenna for $142.95! Prepaid if you men­
tion this ad. Complete stock of ham
equipment and parts.

Send for free literotur.
on the Springfield semi­
kit sand Vonguard
fodolY ouembl.d rodi_
phones.

~.. ,. -.....-.:,.. 'c
- ),.- -­."'.....,......

-'

- ,
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Genera l Purpose _ P NP - Computer
Grade

U ee II A mpllfter_.(h d l lltor-H IFI.
nr. IF

J,(Ilr l~~er..oamp----Po,,'er s uoetr
Pulse Ampll fl n or lI il:h curnmt S.

Veb Y<Y. YlOb AppfOll: . 40.
CP 3C r'ai M 300 ) [01'. 50 n . : 10 for S4
CP 10C r ate one .... . n . 75 u .: fOfor $6

VAR IABLE AU TOTR ANSFO R ME R
" S UP E RIOR" POWE RSTAT T YP E
165W 0 to 132V SP EC IAL $10
$6 n . : 2 for · · ·· · ·

r .... / p l, rm l /pi, rrn. /pi, rlll. /pl,
210 /300 280/400 350/ 500 420 /600

31lt sot &4, 74t

GTOt H IPOWER- I5. AMP
TRAN S ISTORS T," nC l orV 'T~ s ted~

SIMILAR DE LCO T036
2N27 7 or 2N4 11 {i<' $2.45
2N278 or 2N442 {ii' $3
2N 17:l or 2N 113 @' $4
2:"171 (fI' $5
t ($l O ur mur,· th is Item we pa}' l ' .T'. /U.

"TAB", SILICON 750MA • DIODES
f"aNOry Tested G td. l

Co!'. or Bait)·. D erate 20%

--(et~-
EPOXY EPOX Y

r ml/ pl , r ml / P!w , ml/pl, rml/pl,
17/ 25 35/50 70/100 1401200
lot I'" 24' 29'

1lL\:'oIOND )lAS .. :'onCA :'oITG. KJT . .S .30
ROUND RASE ),fICA )l1'G K IT .,~ .. $ . 30
DY.U'O r-wn TTF.AT 8 1},"l( 80 ~O . . S1.75
K IT TR~TR !\n-x or P :,\,P . 3lit ea . : 8 . $2
IN 34A DIODES 19¢ ea.; 6 l er $1

2N11I5 SI .M. 2N l18 $1.80. 2Nl11 SI .
2Nn8 $t .75. 2N247 SUO. 2N2115 S1.20.
2NUO • 95 2N274 S1.25. 2N408 S.80.
2N II U $i.2o. 2N"ST8 $1.80. 2S 519 $2.20.
2NlI81 $1.25. 2N'582 $2.10. 2Nll TO $1.60.
2NlIn $2.

NEW BATTERY CHA RG ER 8CR. 12V
FOR 6V DR 12. VOLT BA TTER IES.

TRICKLE & FULL CHARGE un h
10 AMPS

Buil t n C6-12V IO. RIll"rla l
P r ll".. C"'Ilplele S1.(
• • • • • • • •
XM A S SPECIAL ..~ ,V
6 & I2.V BaUery Charger
110 t o 1'1, Amps . Circuit
Breaker. Charge Indira lor. S peeial Polit .
pa id l · .R.A....... .... .. . .. .• . . ...S8.99

T... 866 A' s and fiLAMENT $6 1
XF MR 10 K'I' Insltd SPECIAL !

"TA S"-T H A T'S A BUY.
BARGAINS

N.... Varlalll / or ellu l. O·13I1V11.II A .S15.30
New Vulalll/or fflul . 0· U 5V/3 Amp $tO.65
TlC-M t l r.1t D~Jur 1100 Ma/ 2""'· · S3 ~.
DC lfTR 100M. / ! "",,, . .• .. .. .. 53ft,
ne-srro OE/ U 5 Ma &: 5 Amp 14ft. 2/$7
DC-METT.R One )(./4" R <I . ss e . ! 1I8
~NOOPY,R8COPr: 'rtme ! .. . . . $.S at. ! /St
' tlNt . F AN 8 or 12V AC/80 ("yl S2@ . S/S5
Xmltttn. )ftca·• .0011 @ 2500V, !'i fM Sl.Ilo
4l1:1!'iO {".r.ml ~n.oKTAJ•. • . . . . . 2 for 11 .00

"THAT'S A BUY"
-XM A S S PECIAL S-

POWER DIODES-STUD S 50P ;'I' ! 35Rml
U.S.A . MFGR fA CTORY TESTED-GT

7D
I

1.5 Amp 30t (iiJ • • • • • • • • 100 f ~r S ~
3.0 Amp 50t @ ••• .• .•• 100ferS 5
6.0 Amp n .5O rro 100 for S100

12 Amp SI.45 ~ 100 for $125
35 Amp S2.30 @' • •.• • • • . IOll for $200
10 Amp S3.90 ~ ~O f", $I7!'i

240 Amp $4.110 <W ••• •• .•• 511 fnr SUO
. ])('rate 20% for Capacitive .'\: H attery

R ati ngs for ~ t lld~ on H eat ~Ink ! ! ~

rrn. / p l, rrn. /p l, rm . /p l, rlll. /pl,
490 1700 560 / 8(10 630/900 100/1000

lilt 93' $1.10 $1.50

Low P r iced
T 200 SILICON DIODES

rat ...01 :I ~ ll p lf/2 l\1l rml (0' 200 :'ota (0' 100 ·("
3" eath : 3 l or $1; 7 for $2 ; 20 for $5

GTD ! OCTA L SILICON-SU4G­
T u be Replacement - 1120Rms,

1600 P iv, $3.90; 3 for $10

8 11 3.45
811A 4.41
1112 3 .:\(1
81' !l.!I?:i
81.5 1.75

THAT"S A Buv
"TAB"

87

III MI Liber ty s c . N. Y. 5. N. Y. • RE 2·62t5

" TAa" Tube. Fadory Tested, Inspdd.
$1. M.nl lli Guaranttedl N, Re jeeh l 8oxI!dl

GOVT & MfG RS Surplusl N.w & Use d
OAZ ...__ .89 6 8 21 _.._..• 1.23 1" ',B ',)6 5~ 11
OA:lI ~___ . 80 6C4 _•....._ .43 43 ' 13
082 •.._... •6;:; 6C5 _ 69 45 _ - '.,
OC3 _...... •• 0 SCi _. 1.08 50 L.6"··-··- ' 69
0 0 ' _ ._ .lIO sca _ 1.08 R K59 ._...• 1' 39
024 __.~._ .'19 W· T ,,,d ! R K60 l'l~

I A1 _ !l1I 6C B5 89 HY 69 ::::: 2 :~G
I B3 _~... .9? 6C D6 .._...•. 1. 49 7S _ .1II
I L4 _ .._. .8. 6C F6 •...•..• .85 H Y75 5 00
IR4 5/ $1 6C U ".. 1.40 1I3V •..... ' 95

W. Sw".P Tllbn ! Wh., Do/ U H~~:~? .
~=i ·71 6CB6 • ••.89 4PR60A .,31.50
ISS '68 6CGlI ....•. 1.1 :! 4.125A :!1'.511
1T4 ·S· 6CM 6 79 tX I50G 15.00
ITS '9 ~ 6CS6 .•.••. . 70 4X 2511B ..41 .11n
IU4 ••· ..·.. 6isl 6CU6 I.2!1 " .400A 41 .15

'U '
1 ~ 6D~ 9!l 4E27A aa.nn

IX2 '99 6E" 79 25nTL 19.4:>
2C39A·..· Q 6F4 2.49 307A 2/$ 1
2C"0 5 50 6F 5 63 316A 5 / SI

........ · Se"d6 j~rio;· C;;".JOI~R92 5/S1

2~43 f .liO 6F1 \.... .99 ';S1IA3/S1
2(;51 _.001 6FlI _ 1.39 3'0' , .
2021 55 6H6 59 _. .•
2£22 •.::::: 1:7;; U4 •.::::::: J:7! 3"OB J.'1a
2E24 _ J .90 615 59 ~7 1 8 .9;;
2E25 __..• 2.50 615 :::::::::: :59 1145 3.90
2£25 _ 2.1" 6J7 .•..._•.. .99 41 5B 16.00
2E 30 _.... Q 6J6 .......•.. 1.3!! 450TH 43.00
~~n !.fill 6 K6 .•...•.. •l!.!! .(50TL ._ 4.3 .! 0

_ ,,'.15 6K1 ' , 1I 4bO II U
A Tub",,5torltd at I.ou· P, h ",J!

2K26 __.34. 00 6 Ka •._.... .!l9 703A _... Q
2 K2a _ 3D.nn 616 ....._._ 1.19 707 B _ 3.50
2Y:lI •__ 2/ S1 6S N1 _ 1! 115C _ 10.!10
2X2 ~ ~8 6T1l 9~ 71 7A ....... •H SI
3A4 _ . . • 0 6V6G T 90 125AB _.._ 5.00
!lAS __ 1.00 6X5 . 4' 725& _ ! .1:i
'API _.._ 05. 9 ;; n ATS 59 110" 350
3BPI .._.. 3.9'1 12AT7 .._ :g9 1104 8'85
:lIC2" _..._ 3.50 12AU6 .....83 1105 ······_·· 6· 00

,o~~"B~,~:95 12~~~ S;/l!·6!! \r/;· ·T;~·JtI!
~~29 6;00 12AX7 ..•. .19 801 , !.lO

4 ....••.. .68 12AY7 I. :!D 3I"~. 10/ 11!
3Q5 .86 12B4 .9.•
4.65A 13.50 IlBA5 .65
4·125A 21.110 12BA7 . 1l~1
4·250A 34. 00 IlBD5 . 5 ~1
4XI50A .. Q 12B E6 .S!!
4X250 36.0 u 12B H6 .t n
4X 500 3r . 00 12BH7 .99
5 AP I ~.9.'i 12BV7 r.on 626 tl9

W."ted Teu Sttl 4nJ Equipmtln&
5B P I • • Q 12B27 .nn 828 9.00
5BP4 7.95 I2H6 1.; 11 29B S.U!!
:tCP I 4.99 12J5 8!! 632A 11.00
5CP7 •...M 9.00 12J7 6!! 833 A 36 UO
5R4 _ 1.00 12J6 •....... 1.3;. 837 ~ IS~
sr4 _ .90 12K8 Il!! 866A . •. 2.25
5U4 ._ _ .99 12SA7 6!1 954 IO/ SI
5Y4 __.._ .89 12SC1 .._ . ll!I 955 3 / S1
:tV1 _ ..__ . 60 12SF 5 69 957 3 / S1
523 _._.... .811 12SG1 .89 95SA 2/1 1
, SenJ 2't for e;..,. Jos!
I5GP22 . 89.00 12SH7 89 991 ....... 5 /S 1
' A7 _..__ 1.00 12SJ7 _ .15 Ilil4 • • • • 2.15
6AI _._ 99 12SK1 .15 161 9 •...... 5 / S1
UB4 .59 125L1 •..• .1D 1620 :!.OO
IAC7 _ _ .12 12SN7 •... . 69 1625 _3/S1
liAG5 _~ .65 12SQ7 ._• .69 1621i 5 / $1
6AG1 _ .75 125R1 __ .69 1629 tI$1
UK 5 .69 15E _..•... 1.19 2050 ......•. 1 . ~;;

GAU _ .59 15R _._ tlSI 55 11 _ 1 . ~3

SAQ5 .66 FGI 1 Q 56011 3 .95
Top $$$ Pa;J for 304T L. 8 13 . 8 Jl A , 812.1 Tuhn
liA R6 •..._ 1.95 .9T1 ...._ 1.16 56 18 .._ 3 . ~5
6AS1 •..... 3. 49 2..G ..•....._ 3.50 565 1 1.3.;
I ATS •.......21S1 25A6 l ·19 5654 1.20
6AU6 _ . HI 25A1 19 5656 4. 25
fiBS _ J .35 25C5 .lll 11663 1.15
IiBA6 ......•59 2aU 1 _ ~670 90
6B E6 _...••59 25T 4 . 0 ~ ,,6116 1. 75

6BG6 1.49 2515 7: 5681 1.151~~~~:::::::::::::::::::::::::::::::::=iIiB H6 7!'! 2516 7" 569 1 4.70
1i8 J6 72 26A7 3 6 ~1 5725 1.9;;

T oP U S PaiJ for XMTTR Tll btJ!
6B K7 !l!l H27 11 ,2/1 5732 ! ,OO
BBLl ."_.. 1.35 HV27 , 19,3: 5736 8:; .0 ~
68 N4 •......6'1 2807 11. 5749 I ,!'! .,
6B N6 1.1111 rG 33 !!HIO 5750 2.1 ;;
6BN7 t .nn EL34 3.4: 5751 .....•.. 1.2 ;;
6B0 6 1.19 35A5 11, 58 14 1.20
6807 ~ ..•. .99 35U 5!'! 5879 , 1.20
6BX1 1.11 33T 44 9 5894 S1:!. 00
6 8 VS _.._ 1.1!'l 35lS 1. 25
6B26 .......•!l1 RK 39 :!.!l9 He S. ..-Wri te !

"TAB"
TER MS: Mill Order 15-25·'.
.Ith erder F.O.B. NI. V, rt. .
Tell day l ua"nt n . prl,. .f
IIIdn. , n ly. Our 17tll year.

Pl ie" shawn elfe ""b ite, 10 chong• •

n .1I5 15 .00
4.90 1.15
' .25 11.10
1.60 15.411

11I.T5 31.1Il)
26.30 41.&0
SO.95 43.45
Writ~ FtW

Rectifier Cala/og

$ 1.90
2.00
5.00
4.00....

12.15
14.~
24.60
29.45

S1.00
1.30
2.15
2.90
4.15
IUO,."

12.85
15.00

TYPE
TS6<l
T5Rt

SILI CON .f"~
TUBE R EPLA CEMENT S ~~~~

W lT" BUILT IN RE SURCE
&: SERIES BALANC//'l'C

PROTECTION
VRMS/P IV AMPS PRICE

5000/10100 0.3 $ 16 .... .;,~
l'OOI2~OO 0.5 $1 ,T .., .

~ "ll ,
'" 2

= :
"""• 12. ..
024

Send 2St for Catalog

NOVEMBER 1961

SELEN IUM f .W. BRIDGE RECTIfiERS
DC IIIVAC 56YAC 12YAC 130VAC

AMP 14VDC 21YDC 54VDC lOOYDC

x.u..u SPECIAL 1
Power CONVERTER
12VOC ' 0 500VDC

Up to 200MA
100 WathJ ,_ lit

150VDC

DB500 $33

Leere Ne dU. CIoer,_ S,,"em,
"SILTAB" Sillton lfedl~er

Dlred R..pIGt_".,.n,
Non.A.'". " ,.,,.m e rlt . II,. S ..ol,.,.1

F OR I or nVDC @ 10GA., Troe Y19 $24

GTDI POWER ·DIAMOND .
TRANSISTORS

~
f Mtory Tested

- - ···J,fFORD In U.S.A .
Repl.ce. Medlulll Ai:

H1W.Ua•• Typn
2:-;155. 2N11I8. 2N2U.
2N2116. 2N301. 2NII54

General to 3GP 59~ @ , 20 for $10
($I0 0rmore thll Item we pa,. P .P./U.S.A .1

TAB FOR XMAS
____ SPECIALS ----

12YDC f . 250VDC up to 150MA
Typ. CIt25E $30

$P EcLU l TRANSiStORS'" DIO'O[sl ll
F.don' Tnled ~ Gu u .nu-edl

FULL LE NGTH LEADS
2:\"1 23 I ' :\" [> 4~ " . 12 fOt' U . lOOlS37
~:\" 29 ~ :\" I':\" 45" . 12 'or U . 100/137
:! X :!9'3 S I'S 45" . 12 for s s. lOO /n7
2S22:'l 1':\"1' 11I1" IOO fS65
2S591 1':'\ 1' ' I. ~ O _ 61S10
:! S 5!'l8 I'S I' ' 1.90 _ 6fS l0
2:\"59!! I'SI ' ' 3.50 3fS I0
$10 at ~: on . T hh Item Postpaid U. S. A.
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GET THE FULL
T-60STORY inthe
n ew 1962 All i ed
Catalog. If you
haven 't your copy
of this 444.page
cataloo , send cou­
pon b elow a n d
w e 'll rush i t to you .

No Mone., Down

A SMASHING $4995
VALUE AT ONLY • • • •

• Cover. 80 through 6 m eters

• Tune-up posi!ion

• Pi-network a nt enna output

• Speedy bandswitc:hlng

• High-efficiency controlled­
eanle, modulation

• A pleasure to assemble

ENJOY EVERY BUYING ADVANTAGE AT ALLIED .

a word from W9BUD

about the T·60 •••

- l arry 8 101teln. W9BUD,

AIIi~ Hom Manag er

"I'm convinced the new T -60 is
the best buy there is for the
Novice, or any other Ham looking for
an efficient, compact rig that really
punches out a signal. Looks great,
tune-up is a breeze, exceptionally
clean on both phone and CWo
Worked UAICE on 20 CW the first
time I tried it out!"

here's the big hit of the 1962

AllIED catalog! It's the new knighl·kil·
T-60 60-WATT

AM-CW

TRANSMITTER KIT

• World 's largest Stocks for Same-Day Shipment

• Ham-to-Ham Service You 'll Like in Every Way

• No-Maney-Down Credit Plan- up to 50% More Buying Power

o Ship me the Knlght·Klt T·60 Trans mitter Kit

send
coupon
today

s 'enclosed.

o Send Free 1962 A lli ed 444·Page Catalog

,
I
I
I
I
I
I
I
I
I

Address I
I I
I City z one State I
~-------------------~

r--------------I ALLIED RADIO, Dept. 209-LJ
I 100 N. Western Ave . , Chicago 80, III.

I
I
I
I
II Name',,""' _
I Plun " '.'

I

For expert technical advice,
and for the absolute best

in trade-ins, write or phone
"Trader Jim" Sommerville.

W9WHF at your service!

at your service In our Chicago Ham Shack
Joe Huffman, W9BHD John Chess, K9LOK
Joe Gizzi, W9HLA Tasker Day, W9QBB

In Milwa ukee: lowell Wanhawslv, W9NGY

ALLIED RADIO
88 73 MAGAZINE
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2-6A

56.95
Net

COMMERCIAL TYPES
Commerc ial Crysta ls ayo iloble from
100 Ke . to 70 Me. Prices on request .

Type Z-I, MARS and CAP
O ffic ial a:- .;i g ll ed i requcu cies i ll
t il e range. Calibrntcd 10 .(lO,; % .
1600 to 10000 K c 53.45 Net

Type Z I, TV Marker
Channels 2 th ru 13...-56.45 Net
4.5 M e . Intercarrier,

.01% 52.95 Net
5.0 M e . Sig na l Gene ra to r ,

.01 % 52_95 Net
10.7 Me. F M, I F,

.01 % 52.95 Net

Type Z-6A,
Frequency
Standard
T o de termine b;i111!
edge. T o keep the
\' F () and receiver
proper-ly calibrated.
100 K c.

• •uisist on

STANDARD OF EXCELLENCE SINCE 1934
AM A T E U R T Y P ES
Fundamenta l, PR Type Z -2
F req uen cy Range s in K c s . : 3.500 t o 4 ,000 (80 M ) : 7 ,000 t o 7 ,425 ( 40 M ) ;
8, 000 t o 8 ,222 (2 M ) ; 8.334 t o 9,000 (6 M) .

Rug ged . L o w d r ift . fun da menta l osc illa to rs . H ig-h a ct ivit v a nd
pow e r o u t p u t. S tand s up unde r m a x imum c rys ta l cu rren ts . Stable,
1011 a- la s t in g; ± ;;00 ey e1e 5 __ __ --- -52,95 Net

( A ll Z · 2 C r yst als ca li b ra t e d with a lo ad of 32 mmfd . )

Third Overtone, PR Type Z-9A
H eru rc rica llv sealed : cal ib ra ted 2-l.000 to 2-1 ,666 a n d 2 ~ ,OOO to
27,()(}O Kc.. ± ,~ Kc.: . ( )~ O" pin s $3.95 Net

6 Meters, PR Type Z-9A
Fi it h O\" c rtOIU:; io r o pe ra ti ng- d irect ly in Ii-mct c r hand; he r­
met ic a lly !" ('ah'd; calibrated ;;0 to ;;-1 M c.. +- 15 K c. : .O.:;()" pius.

54.95 Not
CITIZE NS BAND CLASS " 0"

Type Z-9R, Transmitter
f CC assianed Frequencies in mega­
c vcl e s : 26.9 6 5, 26.975, 26.98 5,
27.005, 27.0 15. 27.025, 27.0 35.
? - 0 -- 2- 06- 2- 0 - - 2 - 08 -- I . » , I . ), I . I ), I . ),

2- 10- 2-1 1- ? - 10- ? - 13-I . ), I . ), _ I . _ ) , _ I . ) ,
? - 1- - "'}- 16 - 2 - 1-- "'} - 18 -_ I . », _ t . '> , I . I ) , _ i . ) ,

27.205, 27.2 15, 27.225, 27.25 5,
cal ibrated to .005%. (Be sure to
speci fy ma uufuct urer and Il1(Il! l,1
n umber of eq u ipmen t) $2.95 Ne t

CITIZE NS BAND CLASS " 0"
Type Z-9R, Receiver

Spel'ify I.F. frequency , also wlu-rh ­
er receiver ost.'i lb lOr is above or
lx-low trun smi t tc-r Frequency. Cali­
brated to .005%. (Be sure to specify
man ufact urer and mod el num ber
of eq u ipment .) _. ~ $2.95 Net

Type Z-9R, Rad io Control
rcc a...signed frequencies in mega '
cvcl e s: 26.995 , 27.0-1-5 , 27.095 ,
27. 145 , 27. 19 5, 27.2 55; cal ibrated
III .005%. (Be sure to sllt'l'ify manu­
Iactun-r and model n u mbe r of
cquipnwn t. I $2.95 Net

It ]Jltys to

2 -2

2 -1

2XP

Type 2XP
Suit a b le ior couve r tcrs, cx pc rimcuml. e tc. Same holder
d illlell~i oll ~ :I "; Type Z-2.
1600 to 12000 K c., (Fund.) ± 5 K c 53 .45 Net

12001 to 25000 K c. (3rd O vertone ) :+ 10 K c S4.45 Net

ALL PR CR YSTALS ARE UNCONDI TIONALLY GUARANTEED.
ORDER FROM YOUR JOBB ER.

EXPORT SAt ES: R oyal :-;'alional Cor poration , 25(\ \V. 5 71 h Sire... r, N ...w York 19 , N , Y., U. S, A ,

,.,



PERFORMANCE PACE SETTER
OF THE YEAR-NATIONAL'S
NEW HAM-BAND NC-lSS
Nat io nal is proud to a nnounce a new sta nd ­
ard of ccmpe rcon for ham-ba nd receivers.
In a price class by itself-the NC -1 55_
With supe rb se nsi tivity, stebili ty . and
shaped selectivity, the NC - 155 has the
perfo rma nce-eng inee red fea tures vitol ly
necessa ry for relaxed ham-band operaten.

Double conversion on 80 through 6 meters
Sensitivity better than 1 "V for 10 db SIN on

all bands, including6 meters!
600 cycleCW, 3 kc SSB, 5kc AM true variable

IF selectivity with National's Ferrite Fi lter
Full SSB/CW AGC and separate product de­

tector
Extremly high (60:1) tuning ratiowith built-in

Velvet Vernier
High Zero temperatu re compensation and

voltage regulated oscillato rs
Many other features, including, of course, the

conven ient Flip Foot and National Blue styling

Suggested amateur net $199.95'
NTS·3B speaker 19.95
NATIONAL RADIO COMPANY, INC.

MELROSE 76, MASS.
A WH OLLY OWHEO SUBSIDIARY Of NATIONAL COMPANY, INC.

· sl;g ~ " Y highe' west o f I~e Rod ie s ono o""'d.. .he U.S.A.
h pOtl, AD AUR IEII.IA , IN C. . 8~ 8rood St., N . Y • N . Y., US "' .
Ca nodo: ! RI·TH A5S0 C. , I1 D., 8\ Shl'rpold A. e. W., W ,llowdol",Onl.
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