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|N‘t&nnnﬂdﬂnt AMATEUR
CRYSTALS

Amateurs throughout the world de-
pend on International crystals for
precision frequency control.
Manufactured by the same highly
skilled craftsmen who produce Inter-
national commercial crystals for the
broadcast industry, two-way radio
communication, and our space and
missile program.

International Amateur Crystals

1000 kc to 137 mc — .01% tolerance
Wire mounted, plated and hermetically sealed Specify crystal type and

in metal holders. FA-5 and FA-9 are HC/6U « frequency when ordering,
pin type. The FM-9 i1s an HC/18U pin type. —_FAS ad PR | s
Priced from $3.30 to $10.00 |
Overtone (3rd) _I-: "1 5; " ‘: ;-,-,}é-t;::_:t'. 1-:.5
" ™ Ovértone (Sth) ,.I *_-'_"‘;- r': :h- =
Not available 101 - 109.99 mc
the PERFECT combination e G
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When you design or build . . . com-
bine International crystals and erystal
switches. Switches available from
3-position to 24-position. For antennas
and laboratory work use International
coaxial switches.

Priced from $2.75 to $19.50

S-121 Triple Socket Crystal Switch. Cat.
No. 150-126.
. AC-44 Single Pole, 24-Position Crystal Switch.

Cat. No. 150-131.
. 12-Position Crystal Switch. Cat. No. 150-163.
3-Position Coaxial Switch. Cat. No. 100-112.
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Write today for International’'s Free catalog SRR R

of precision made crystals and equipment.

18 NORTH LEE - OKLAHOMA CITY, OKLAHOMA



73 MGQGZine 1379 E. 15 Street—Brooklyn 30, N. Y. June 1962 ® Vol. VI, No. |

Wayne Green W2NSD—Editor, etcetera Phone: DE 6-8880
FehS. Bt . (' o At o o e s T e e . 0 John Wonsowicz WODUT . ....... &
Two meter transmitter with a commercial appearance.
The Friendly Frequency ...................... . +« Lloyd Hanson WIYCB . ......... 14
62.026 me.
Six and Two Meter Nuvistor Pre-Amplifiers. .. ... ... John Lange K9ARA ... ... .. ... 16
Prp:ar_npliﬁers are easier to build than converters.
Milliwatt RF Power Measurements ........ v +es+.0. David Bernays K4UWX ... .. .. ... 18
Fnr_thuse. ]n:w power ftransistor rigs and transceivers. ) -
Noise Limiter for the NC-300. . ........... oo Bl Davidson™WBION . i ana o 20
R?te-nf-change t}*pﬂ; limiter. g
Six Meter Transistor Converter . .................. John Specialny W3HIX . ... ... 22
Runs directly from your 12 volt system.
Simple Tuner for LongWaves. . ................... W. G. Eslick KOVQY............ 24
Explore these long-forgotten frequencies.
A KW/SWR PowerMeter .. ..................... James Lee WO6YAT .. ... ... ... .. 26
You can I-EE.TFE it in the line if you want :
Selectivity Plusy . 2 U T o ok R . Marion Culver W9OFD ... ... ... 30
Putting a mechanical filter in the home-brew receiver.
Wverload Relay =00 20 o oo nh . L Harvey Pierce WIOPA ... ... .. 34
Beats fuses all hollow.
aeilNaise Elnie 1 e e o Ty James Garrity KIWML . ........ 36
A good price, Connects between receiver and headphones.
FapaiRacorderon SSB L. .. Ciedy esettiisia e Ted Wilds KZ58W ., ..o vvnn. .. L 38
Use tape loops _fnr those long, long CQ’s.
RHASHIMVERIOR i e a e s e Vo e Dean Cupp W4JKL . .......... . 40
Hi-fi om the hambands? Forsooth!
Electronic Keyer ... olci iy vus s S imartanine. & s o AL Brogdon KIKMO ... . .ove i ve 42
Cheap, simple and effective. Get cracking!
R R e M e SR Bt R P T Tom: LamBiKBERY: . s T, 44
Now you can gene::ate your own ignition interference. Make friends with the neighbors.
shiEcted E CireUiita i rniale o UL At e G b Roy Pafenberg WAWKM. .. .. ... 45
Looking at the RF Communications Assoc. sideband transceiver,
D el L S e A L s b Roy Pafenberg WAWKM. ... ... 50
If it isn't too late vou might grab any available units.
150 Meter Convertar i et ool e o faie Hank Cross WIOOP. ........... 52
Lots doing down on 160, but mavbe vour receiver doesn't cover the band.
Crystal Control for the DSB-100. ............ AR Edson Snow W2BZN............ 54
For nets, Novices, etc.
Break-in. CWowith the 208 . 0.0k o covn swrdis o35 Donald Bramer K2ISP. ... ... .. ... 58
Or any other imitation of the 20A. 1 :
73 Tests the Knight Kit Code Practice Oscillator. .. . . Larry Levy WA2INM. .. .. ....... 56
Inexpensive and works fine. :
Seneca Modulation and Keying. .................. Jerry Yogt WA2GCF. .. .. ... ... 60
Couple of modifications for Seneca owners.
How Is Your HamiImage? . . oo i i ve s o s v Martin Krey KINZA. .. ......... 62
Martin makes some good points.
Calibrate Your Antenna System.................. . Allie Peed K2DHA . ............. 64
Getting some mileage out of your SWR meter.
e PaMtect Setuln: 7 nilrantd o sl o L eablobs oo n il Douglas Hedin KIOFB/2. ........ 74
Some in:iprﬂ?ements on overall station setup.
A Review of the NC-190 and the NC-I55. .. ........ S EalE s R L e e e 82 .09
They're OK. Lt
Bropagaiion Rards . e e Dave Brown KZIGY ............. 78
Goodbye ten 131&1:&1'5. . .
A Crystal Diode Noise Generator ... .............. Karl Tipple WSTEV. ... ... o 80
Exceptiuna]ly_ handy for tuning up receivers. Builds in minutes.
RECOIVAIERIDN .t s ety s e s 5 S el & s .....Raymond De Yos W2TAM. .. .... 82
Ray has had his problems.
Nge e EdR it ot L T mui m o BTl s s HmiVIeKBIRX . e doh i cari bl 86
Some basic discussion on parts values., Read.

Brackels . . it . 13 EM 40 AM ... .icew v 24 Lottars. .y cilidnanme s 85

Canadian Representative: Robert J. Buckland Co. VE3AQE, P. O. Box 563, Chatham, Ont. Ph.: (519) EL 4-3106
Western Representative: Jim Morrisett WASGEXU, 2103 India St., Los Angeles 39, Calif. Ph.: (213) NO 4-7840

Cover: Design by Bob Kelly K2VLO

73 Magazine is published monthly by Amateur Radio Publishing, Ine., 116 Main Street, Norwalk,
Connecticut. Please note that the address of the business office where you are to send all correspondence,
subseriptions, submitted articles, ete., is at the top of this page. The telephone number is here too
and we dare you to fry to get it from the phone company. Subscription rates, while covered rather
completely in the regular subscription ad, are: U.S.A. and possessions, APO, FPO, Canada and Mexico;
one year for $3.50, two years $6.60, three years $9.00. Foreign: One year $4.00. Second class postage
paid at Norwalk, Connecticut and at additional mailing offices. Printed in the U.S.A. Entire contents
copyright 1962 by Amateur Radio Publishing, Inc. Postmaster: Please send form 3579 to 73 Magazine, 1379

East 16th Street, Brooklyn 30, New York.




~de

W2NSD

. never say die

Europe has been visited. In the very best
tourist traditions Virginia and I shopped and
photographed our way through Germany
Austria, Italy, Switzerland, France, Belgium,
Luxembourg, and Netherlands. Rather than
devote the next twelve issues of 73 to a de-
tailed account of our trip and visits with DX
hams, I'll try to encapsulate some of our im-
pressions from time to time for you. The basic
discovery of the tourist in Europe is the dif-
ferentness of everything.

Travelling, as should be obvious by now, is
one of my enthusiasms and as such is one
more of the things which I try to pass on to
others. One of my basic character faults is
my innate wish to share pleasures with others
rather than just enjoyving them myself., This
manifests itself as editorials on Porsches,
Europe, and the like. I suppose that I am
being completely impractical, but strange
ideas come to my mind such as ham-club
tourist flights to wvisit ham clubs in major
European cities, or even a round-the-world
flight with ham gear on the plane, ete. I sup-
pose that trips like this would be way beyond
the means of most amateurs though and prob-
ably are not something to promote in 73. A
twenty day tour of Europe would cost at least
$500, including jet round trip fare, an un-
limited rail pass for Europe, food and lodging.

Berlin

The strongest impressions of our entire
European trip came from our short visit to
Berlin. We had, like everyone else, seen pic-
tures of the wall and read many stories about
what it is like behind the iron curtain. It was
still quite an experience to actually see it in
person and see the wreaths marking spots
where East Berliners have been killed trying
to escape from Communism. It was impres-
sive to see the health and vigor of West
Berlin, with its crowds of people, filled stores,
busy restaurants, and heavy traffic and com-
pare this with the almost completely deserted
streets of East Berlin, where much of the war
damage of 1945 ig still in evidence and what
few people there are around do not dare even
look at you.

Perhaps we should keep in mind that only a
few voices are now able to get through the
curtain: those of a handful of tourists who
are mostly kept separate from the people by
the ever present Intourist Guide, the reading
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matter in the few magazines that are able to
pass through (they cannot send out money for
subscriptions), the radio programs from the
Voice of America and Radio Free Europe and
radio amateurs. Of the lot we stand the best
chance of actually speaking on a personal
basis to those behind the eurtain. We have to
be eareful though and not get them in trouble.
Probably one of the best approaches is to re-
member that there are a lot of SWL’s there
and try to put our best foot forward whenever
we are transmitting a signal that might be
heard behind the curtain.

If the countries behind the iron curtain are
as different from the U.S. as those in the rest
c¢f Europe then I suspect that the people there
have very little idea what it is really like over
here. In talking with European amateurs I
found that few of those who had not actually
visited the U.S. really had a concept of what
our country is really like. We are judged as a
whole by the few Americans they have seen.
Uufortunately the ones that stand out are the
noisy overbearing ones, the rest being gen-
erally mistaken for English, ete. It is quite
possible that they don’t know any more about
us than we do about them, eh?

International Ham-Hop

An informal sort of club has evolved, made
up of hams who are interested in playing host
to visiting amateurs from other countries. The
Ham-Hop Club is fairly well established in
Europe, with members in most of the larger
cities and most of the countries.

Maybe you are interested in this. If you
plan to do any traveling yvou would do well
to join the club and let them put you in touch
with amateurs in the wvarious countries you
plan to visit. Many of these chaps can put you
up for a day or two and will be glad to take
the time to show you around and head you
toward the more reasonable but good restaur-
ants. One of the great joys of travel is the
meeting of people in new countries and being
able to sit down and learn about them and
their country. In return you give them better
perspective on our country and yourself. You
will be amazed at the strange ideas they hava
gathered about the U.S. from what few tour-
its they may have encountered and the movies
they have seen,

If you aren’t planning to travel it is every
bit as enjoyable to have a foreign ham stop
for a brief visit with his wife and get to know
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LAFAYETTE RADIO

FOR BIGGER VALUE PROGRESSIVE DESIGN

the NEW STABFHTE”

90 WATT PHONE
and CW TRANSMITTER KIT

e 90 Watts Phone or CW on 80 Thru 10 Meters e Built-in 3-
Section Low-Pass Filter e Clear, Chirpless Grid Block Keying

Dollar for dollar you can't beat this new Lafayette Starflite
transmitter. Easy to build and operate, it glistens with quality
and performance all-over. Features in addition to those listed
above: 5 crystal positions and provisions for external VFO,
illuminated edgewise panel meter and pin-net work output for
proper antenna match. Buy one now — we know you'll be satis-

fied with it.
KT-390 .......... . Net 82.75

COMPARE QUALITY!
COMPARE PRICE!

THE I.AF AYETTE HE-30

s Professional Quality
s T Cummumﬂﬂtlﬂﬂs
Receiver

~-NO MONEY DOWN

TUP VALUE
GOMMUNIGATIOHS REGEIVER

KT-200

in Kit Form

64.50

HE-10

99- WIRED AND TESTED e

NO MONEY DOWN
TUNES 550 KCS TO 30 MCS IN FOUR BANDS

® SUPERHET CIRCUIT UTILIZING B8

BUILT-IN @-MULTIPLIER FOR CROWDED PHONE OPERATION

CALIBRATED ELECTRICAL BANDSPREAD ON AMATEUR BANDS

80 THRU 10 METERS e STABLE OSCILLATOR AND BFO FOR

'l'.:ll.El:".rﬁEH CW AND SSB RECEPTION e BUILT-IN EDGEWISE S-
R

Sensitivity is 1.0 microvolt for 10 db, Signal to Noise ratio.
Selectivity is == 0.8 KCS at —6db with Q-MULTIPLIER. TUBES:
6BA6—RF Amp, 6BE6 Mixer, 6BE6 OSC., 6AV6 Q-Multiplier—
BFD, 2-6BA6 IF Amp., 6AV6 Det-AF Amp. ANL, 6AQ5-Audio out-
put, 5Y3 Rectifier.

@ Highly Sensitive Superheterodyne Receiver
Section for 50-54 Mc

Effective Series Gate Noise Limiter

3-Stage, 12-Watt Transmitter with 2E26 Final

Pi-Network Transmitter Qutput
Built-in 117 VAC and 12 VDC Power Supplies

Push-To-Talk Ceramic Microphone

Provides maximum convenience and flexibility in either
mobile or fixed operation.

LAFAYETTE HE-50 10-METER TRANSCEIVER

Similar to above exr:ept fnr 10 meter operation 109.50

l-_- -----—------------i

LAFAYETTE RADIO, DEPT. 73F-2 ] Send FREE 1962 SUMMER Catalog i

7.0 BOX 1o R AT

| SYOSSET, L. I, N. Y. ! ik encmseg fgr Stock No. .o ae l
SEND FOR | [ohR Name. . -l s e
LAFAYETTE'S cxties F Y T E o T TR O o e Ol S L S T b S NSt S |
SU MMER CATALOG el oo el o BNl o o il e N e Zone ... State ... l

SUPPLEMENT

JUNE 1962

NEW! LAFAYETTE HE-45A DELI.IXE 6-METER TRANSCEIVER

lliuminated Panel Meter for Plate Current and “'S'" Readings

TUBES AND RECTIFIER TUBE e BUILT-
IN “S"" METER WITH ADJUSTMENT CONTROL e FULL COVERAGE
80-10 METERS e COVERS 455KC TO 31 MC e VARIABLE BFO
AND RF GAIN CONTROLS @ SWITCHABLE AVC AND AUTOMATIC
NOISE LIMITER

The Communications Receiver that meets every amateur need—
available in easy-to-assemble kit form. Signal_to noise ratio is
10 db at 3.5 MC with 1.25 microvolt signal. Selectivity is —60
db at 10 kc, image reflection is —40 db at 3 MC, Tubes: 3—

6BD6, 2—6BE6, 2—6AV6, 1—BARS, 1—5Y3.

Made in
US.A.

s

NO MON E"I' DOWN
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\\(N‘ from E-Z WAY

Grab that DX with these
strudy E<Z Way Towers!

Here is a self-supporter that is top
favoriteofradio amateurs around the
world. The famous E-Z Way design
1s Now Better Than Fver! 55,000
| PSI high tensile steel has been in-
corporated into our tried and proven
F design to assure you of the sturdi-

est, most versatile tower your money
can buy! Cranks up—cranks down—
tilts over— stands alone. See the
complete E-Z Way line at your near-
est distributor.

i e

-

#% Put your Tribander at 41’ in
70 mph wind (125 mph crank-
ed down to 24').

¥ Tilts over for E - Z access

to array.

¥ Mounts Ham-M Rotor inside
tower head. Top radial bush-
ing and vertical thrust bearing.

F

AP | S B PR

"y

!_.1

. i
.t |

s ¢ Safety rest locks tower at
desired height, No weight on
the cables.

-‘-’E I.A. RS-222 specs. Heavy

wall structual steel tube legs,
solid steel rod diagonal and

horizontal bracing — arc weld-

ed. ALL STEEL 55,000 PSHI!

| MODEL RBS- 40F“I6q
G __ o Di Ip pa int E‘d

MODEL RBS-40G. Hot dipped
galvanized, Am Net $209.50

P,

P )

(Mounting Kits)
MODEL GPK-540. Tilt-Over
Ground Post. Am. Net. $75.00

MODEL EAK-S40- Galvanized
wall bracket and hinge base.

Amateur Net $10.50

- ———*

E-Z WAY TOWERS, Inc.

P ——

P.O. BOX 5767 TAMPA 5, FLORIDA

more about them and their country. You’ll
learn more about the world in a few minutes
of this than you will from any documentary
movies or travel books. It is a lot of fun to
take these visitors out and show them your
town. You should remember that our prices
on everything are half again to double any-
thing they are familiar with and to add to the
money problem, they probably make a lot less
than vou do to start with. Make things as easy
as you can for them.

Travel in the U.S. is very expensive for the
European, so if we can get together and en-
courage them to come over and enjoy our
hospitality through the I.H.H.C. we can do a
lot toward international friendship. If you are
interested in joining the club drop a note to
the U.S. representative W8SZF, 3075 Scar-
borough Road, Cleveland 18, Ohio.

Repeater

It is heartening to find the old amateur ex-
perimenter spirit still popping up here and
there. A note from the Arizona Amateur
Radio Society says that they are now planning
to install a two meter repeater station on
Madera Peak near Miami, Arizona (7300 feet
up) which should enable anyone in the state
to reach anyone else, The repeater will be con-
trolled from Phoenix on 10,000 me. I sure hope
we see some articles coming out of this effort.

Old Man Bites Back

My little piece on the place of certificates
in our hobby last month, together with my
gentle chiding of people calling themselves
OLD MEN, brought a fast, if not concise, re-
sponse from an OLD MAN. “...stupid...ill
advised. . .half-cocked ... obnoxious. . .cussing
you...don’t have brain one...misfit clown...
odd-ball. . .serew-ball. ..damn fool...crazy...
degenerated. ., .zarbage. . .soap-box outpourings

..prankster...”, etc. It offends my false
modesty to fill the magazine with all this talk
about my attributes, so those of you that have
a morbid interest in the full text can have one
for the price of a stamped envelope. It isn’t
worth it.

April Correction

The scope monitor, on page 62, should have
isolating condensers (.01/1000 v) in series with
the arrows coming from pins 8 and 11 of the
scope tube., Makes it work better.

April 6M SSB Transmitter

A note from the author catches an error in
the schematic which you will want to change
on page 7 of your April issue of 73. T2 should
shunt C7 and T3 should shunt C8. Put in that

(Turn to page 90)
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® Built-in provisions for use with SSB
adapter. .. increased communications

power...VFO designed for outstanding
stability so vital to SSB operation'! NEW

Newly restyled—and offering many new operating and performance features, SIyuNG

the **Valiant 11" gives you outstanding flexibility and performance in a com-
pact desk-top rig! Completely bandswitching 160 through 10 meters—
delivers a full 275 watts input CW or SSB (with auxiliary SSB exciter or the - ..NEw
new Viking SSB Adapter) and 200 watts AM! Low level audio clipping
prevents overmodulation and increases modulation level and intelligibility
for increased communications power. Differentially temperature com-
pensated VFO operates in the 1.75 to 2 mc. and 7.0 to 7.45 mc. ranges—
provides the extreme stability necessary for peak SSB operation. High
efficiency pi-network tank circuit will match loads from 50 to 600 ohms and
tunes out large amounts of reactance—final tank coil is silver-plated. Other
features: complete TVI suppression; timed sequence (grid block) keying;
high gain push-to-talk audio system for use with high impedance crystal or
dynamic microphones; built-in low pass audio filter; self-contained power
supply: and single control mode switching.
AS AN EXCITER—The “Valiant II"" will drive any of the popular kilowatt
level tubes, and will provide a high quality speech driver system for high
powered modulators. The 9-pin receptacle on the rear of the transmitter
brings out TVI filtered control and audio leads for exciter operation . . . Also
permits the **Valiant II"” to be used as a filament and plate power source, as
well as a modulator for auxilhiary equipments such as a VHF transmitter.
SSB OPERATION—New in the “Valiant II"" are provisions for plug-in
SSB operation with no internal modifications necessary. Rear panel coax
fittings are provided for VFO output and SSB input, and a 5-pin plug, also
located on the rear panel, provides connections for remote control of the
final amplifier bias and YVFO keying through the VOX control of the
SSB adapter.

Available completely wired and tested or in a complete kit.

Cat. No. 240-105-1 Viking

‘“Valiant 11" Kit with tubes, less

CSERIS . s  a d ne AMATEUR NET $37500
Cat. No. 240-105-2 Viking ‘*Valiant IlI"" wired and tested with
tiubes; less erystals: - s AN Amateur Net $495.00

FEATURES!

E. F. Johnson also manufactures a
line of higher power transmitters :
SSB equipment ; amplifiers ; station
accessories; keys and practice sets
. « . all described in detail in our
newest amateur catalog. Write for
your copy today !

- | E. F. JOHNSON COMPANY

J WAS ECA, MI NNESUOTA A, U.S.A.
®

FACTORY AUTHORIZED SERVICE Instead of shipping to our factory, equipment to be serviced may also be sent to:

El-:trnung Corp.—Empire State Div. Park-Armature Co. Heights Electronics, Inc. B and S Electronics, Inc. Radio Comm and Engr.
65-37 Queens Bivd, 1218 Columbus Ave. “45 Halsted Street 6326 W. Roosevelt Rd. Pinehurst Place

Woodside 77, New York Boston 20, Mass. Chicago Heights, Il Oak Park, lIL Chariotte 9, N. C.



"Echo” De Luxe

HE two meter transmitter described in the

following pages resembles a gallon type
powerhouse, however this may surprise you,
it is only a 25 watter. The reason behind such
construction is better efficiency, good reliability
and ease of service. Although such construec-
tion is practiced by many commercial manu-
facturers who stress reliability, some of the
whole hearted amateurs who are forever mak-
ing changes and adjustments to their gear will
shy away from it. The remaining minority that

Bottom view showing the arrangement of coils
and a shield between the rf section and the

modulator. The bottom of UTC modulation

transformer can also be seen in the power
supply chassis.

John Wonsowicz WeDUT
4227 North Oriole Avenue
Chicago 34, lllinois

take pride in building something with eye ap-
peal and excellent innards will find this rig to
be a challenge worthy of undertaking.

As you can judge from the photos, the de-
sign work required quite a number of hours,
not to mention the time of construction; but
emphasis was placed on performance and fol-
lowed through. Although the power input is
relatively small, the final amplifier delivers a
sting worthy of notice, as can be attested by
its proud owner K9EPB.

The final amplifier section built around the
trusted 83ZA and using a High Q aluminum
tank circuit previously described in 73, repre-
sents the nucleus of this power package. This
amplifier which is housed in an aluminum
shield together with its 6360 driver is shown
in the photo.

Multiplier stages located between the front
panel and the P. A. enclosure are broad banded
and require no adjustments when switching
erystal frequency for any “one megacycle”
segment in the two meter band.

Crystals are of the 8 me tvpe and are
switched in from the front panel. There are 4
crystals behind the panel and one “net” fre-
quency crystal socket on the front panel for
easy access to pet frequencies.

Three Simpson meters are provided on the
front panel for monitoring all ecircuits. This
includes grid drive to all stages as well as
reading plate current and voltage of the power
amplifier and current and veltage to the modu-
lator.

73 MAGAZINE



The rf module which is complete from erys-
tal oscillator to the final amplifier is forced
air cooled. The blower is not shown in the
photo, but it is fastened to a bracket and in-
stalled as the last item after wiring is com-
pleted. The bracket is secured by two screws
to the side of the main chassis just opposite
the 6360 tank circuit. The complete modu-
lator which is built on a separate 4”7 x 7"
aluminum plate develops 17 watts of audio in
class A B 1. This is more than adequate for
1009 modulation of the final amplifier operat-
ing at the calculated input. A speech clipper
and filter ig also added to raise the average
talking power without sideband splatter. Three =~ . = =
different types of mike connectors are used .8
to add flexibility in making a microphone
choice, and a modulation gain control is pro-
vided on the front panel to offset some weak
output mikes.

Back view of the completed transmitter. The
gear drive of the final amplifier capacitor can
be seen under the middle meter.

The two husky well filtered and hum free
power suplies are built on a separate chassis
and each one is separately fused and inde-
pendently switched.

Relays are used throughout for switching of
circuits and are actuated by the “transmit”
switch on the front panel.

The front panel which is crackle gray alumi-
num, carries all engraved nomenclature enabl-
ing anyone familiar with ham gear to set it in
operation without the use of operating instruc-
tions.

CONSTRUCTION
RF Section

lTop view of the transmitter with cover over Wh,en the |l hee amplifier and the ant’enn.ﬂ
the final amplifier removed. The slug tuned coupling device was completed as per previ-
multiplier coils can be seen between the ampli- ous article in 73, it was housed on a separate
fier shield and the 6C4 tube shields. chassis plate together with other components
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C3 Hammarlund MCD 35-SX (2 plates re- L6 114" x 24" #10 hairpin shaped
moved from each stator) L7 Aluminum Tank
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Photo showing the complete rf module.

comprising the entire rf section. The xtal os-
cillator using a 6C4 tube and the 8 mc funda-
mental crystals is tuned to 8 me at its plate
by L1. A 50 mmfd coupling capacitor drives
the grid of the next stage which is also a 6C4.
The plate of this triode is tuned to the third
harmonic by L2 and operates at 24 me. From
the plate of this tripler a 33 mmfd is used to
couple the energy to the grid of the following
6C4. The plate coil L3 of this triode is tuned
to the second harmonic of the incoming signal
making it resonant at 48 me. In order to get
balanced drive to the final amplifier a push
pull arrangement was used and a 6360 dual
tetrode which operates as a tripler and drives
the grids of the final amplifier at 144 mec was
selected. The grids of this tube are driven
at 48 mec by link cnuplmg of the precedmg

P =TT
gt e 2
) ¥ . s
SRR =

= s 1 ] E ot  Ji- 18
a0 B ]ty i tE ;=:‘=E:‘:":"=': It ‘_:ﬁ::':.-h g --!"&w.-.--t.-.- = g-.-.-.;..--:-.-:. 3130 | §o B bl 151
A R " e ¥ | 1 e AR 3 { i I ‘
aaaaaa  Yre m-\.-.d:a-.--\. A - & :—.-H- :-c-'\! e e JHes S R e 3 e e e S t
N SR e . “-C-'-"'“"' ""” :'I '\..a.;..;g_é f?++M':. ";:';_:q.".\;‘_ll.':r:--'\-'i'{'\-. v?'ﬁ Qr:--ﬁ-i:'\-'_ .-_-l.-:_-\.-_“_" e

L 30T #26E 4:|nsa wnund (8mc) J. W. Miller
(ceramic form) #43A000CBI

L2 17T #26 close wound (24mc) J. W. Miller
#43000CBI form

L3 [1IT #20 close wound last 4T spaced to
fill form and two turn link on nuld side

J. W. Miller form #43000CBI (48 mc)

stage as seen on the schematie. Plate and
screen voltages to the 6360 are low, allowing it
to just loaf along. As seen in the bottom view,
the hair-pin tank ecircuit with its Hammarlund
HFD 15X split stator capacitor is mounted
over the 832A socket to tune the plate circuit
of the 6360 trippler. Parallel to this tank a
similar loop and of the same dimension is sol-
dered to the grid posts of the 832A socket and
adjusted for maximum grid drive of the final.
Sufficient drive is obtained in this manner,
eliminating an extra control and a possibility
of tuning the final grid to some odd harmonic.

Since the power amplifier is operated below
the CCS tube rating, protective cathode bias
was dispensed with for the sake of better parts
arrangement and better by-passing. Accidental
loss of grid drive by tube failure cannot dam-
age the final due to the relatively low voltages
and adequate metering of the circuits to detect
such faults. Off resonance loss of drive ean
only result by rotating the dials beyond the
engraved portion of the drive capacitor. In
either case, damage to the transmitter can
only result from prolonged unorthodox prac-
tice.

The wide-vue 3%%"” Simpson meter to the
left, is used to meter all grid circuits and is a
0 to 3 ma full scale. With one to one and a
half mills of grid current to the final amplifier,
the negative grid voltage developed is up to
37 volts which is sufficient to drive the 832 at
the figured input with good efficiency.

Coils for the oscillator and the multiplier
stages are %" 0. D. slug tuned ceramic coil

L4 |3T #20 spa:ed i'n F!l form (slug re-
moved) tapped at center, and 2T link
form #43000CB| (48 mc)

L5 #10 bare copper 2/2"” long (144mc)

Cl Johnson Il MB 11 10.8 mmfd

C2 Hammarlund HFD |15X two plates removed
from each rotor

All rf by-pass capacitors are RMC discaps

73 MAGAZINE



Y 2
R o)

I
e e
i vt

e

e
i

e

gy
I
g by gt
e e

R
e
e

s
L=

;
EEH
e -

B
SR
) i

: % H

P e e

FLay el

A

oy

52

b

£o
i,

sy

;
L
S s ;
e e e R

; PR

i
-

S e
""135"
o
A

L
o e e e

e
B R
o o -
3 a

L X S Rl
e e
bk

SAM HARRIS — WIFZJ/WIBU

o
e
ety . -:i'
e s

ARE YOU READY
for the VHF
CONTEST =

WE ARE!!

-
® OVERLOAD PROTECTED?
® BEST NOISE FICURE?

S

.

Just imagine your poor 'ole converter when TEN Kilowatt Rigs are fired
up within a couple of miles of your Contest QTH. Just imagine the rushing
noise from your converter screaming in your ears for the entire duration
of the contest. WE DID, and now we are geared for the contest. We
made sure that we could hear the weakest of the weak signals even with
Kilowatts next door. Naturally, WE HAVE TELco Converters. They are
designed to eliminate your overload problems, and have fantastically low
noise. TELco converters are System Designed. Order your TELco 20| and
202 converters NOW — |n time for the contest.

SEND YOUR ORDER TODAY
MODEL 201 — six meters

UVISTOR front-end

IGH Overload Resistance
ow, low Noise Figure

5 DB Gain

ompletely Shielded

PRICE: $37.40 Ready to go.

(Postpaid to your door.)

MODEL 202 — two meters

COMPLETELY NUVISTORIZED
2.4 DB Noise Figure

HIGH Overload Resistance

30 DB Gain

50 Ohms IN & OUT

PRICE: $49.50 Ready to go.

* MATCHING POWER SUPPLY FOR 201 AND 202 — $15.40 — COMPLETE

[L

I

TAPETONE ELECTRONICS LABORATORIES INC.

99 Elm St., West Newton 65, Mass.

ADDITIONAL INFORMATION ON REQUEST

JUNE 1962



Photo showing the complete audio section
jack | to & are for jumpers to by-pass the
clipper if desired.

forms obtained from J. W. Miller Co. and
carry a number of 43A000CB1. These coils
are ruggedly built and adapt themselves for
broad band rf circuits very nicely. In the
design of these coils broad banding was con-
sidered to eliminate extra tuning controls and
such was accomplished by making the coils
resonant to the design frequency without the
use of shunt tuning capacitors. This called for
a few extra turns to build up the necessary
inductance and with the use of a grid dipper
this presented no problem.

Crystals as cheap as they are today, over-
ruled the built in VFO for that extra stability,
although provisions have been made to feed
the VFO into the front panel xtal socket if
so desired. The xtals selected for this trans-
mitter have a differential of 100 ke and can
be switched through the entire set of 5 during
“on the air” operation without touching up
the multiplier or driver stages.

Detailed description and parts lay out of
the rf section seemed unnecessary since the
photos and the schematics encoipass such
information.

:[ ].I a4 3

63v -'E!nl

ALl CAPACITORS EXCEPT ELECTROLYTIC CATHODE 8Y-PASS ARE RMC DISCAPS.

FiG. 3

10

RF Section Tuning

The best way to handle rf circuits is to
work on one stage at a time and this calls
for setting the ecrystal oscillator on frequency
and making sure that it takes off without hesi-
tation when power is applied to it. When all
components are soldered to and around the
6C4 oscillator tube, check it for oscillation by
connecting a 1 meg resistor to the grid and
read the negative grid voltage with a VITVM
or 20,000 ohm per volt meter at the 1 meg
resistor and ground. Tune the slug in the plate
coil L1 for the highest reading, then trigger
the B4 several times to make sure that the
oscillator kicks in every time. After the sec-
ond stage which is the tripler and operating
at 24 me is wired in, the oscillator can be
peaked by observing the grid current of this
tripler stage. This should read approximately
6 ma at the test point. Same procedure can
be carried out to the other stages by simply
reading the grid current in the following stage.
The 6360 plate circuit can be checked for 144
me operation by listening to it on a receiver.
Better assurance of the proper frequency can
be obtained by a grid dipper or a simple wave
meter,

The final amplifier stage should be close to
design frequency if the dimensions of the
tank circuit were carried out as per article.
Optimizing the completed rf module may be
undertaken for the assurance that maximum
officiency is derived from all stages, particu-
larly the 832A final. The sugested way to
bring the power where it will do the most good
is by using a load resistor shown on the draw-
ing and reading the voltage developed across
this load.

Proceed as follows:
1. Use twenty 1000 ohm 2 wati composition
resistors to make up a 50 ohm 40 watt non-

|||||||||||||
.......

TO SINPSON
100 MA METER

~ +300
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Modulator

As can be seen i

n the photo, the 6B
Eullﬂmudu}amr with its driver stages %&5 IE;(S?Ih
cl.I:t ju? 51115311&1;{3 module and fastened over :

The engraved - n e main chassis :
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3 1/2" SIMPSON WIDE-VUE
0-750 VOLT METER

METER
SWITCHING

RF PWR SPLY
+ 320v

TO PLATE

* AND SCREEN
UTC SI9 OF B32A
30 WATT MOD.
TRANS.
FIG 5

fier load of 4100 ohms, Although the modulator
is capable of only 17 watts of audio, a 30 watt
transformer was used for that extra safety
factor that is so frequently overlooked.

Coupling capacitors in the audio amplifier
stages are purposely made small to pass only
the high audio frequencies that seem to give
that added punch to a well balanced carrier.
The C-1515 Stancor choke seen in the bottom
view is the eclipper filter. It is mounted on 1
inch spacers to allow extra room for other
components around it.

Testing the modulator before connecting the
rf load to it ean be accomplished by connecting
an audio output transformer across the second-
ary of the modulation transformer using the
same taps as the rf load, and listening on a
speaker. Make sure that the audio transformer
has an input impedance of approximately 4000
ohms to match the taps on the UTC S19 sec-
ondary. In this way adjustments can be made

if necessary in the shack rather than on the
air.

POWER SUPPLIES

Both of the power supplies are buillt on a
standard 17 x 6 x 3 aluminum chassis and
are of full wave design, using bU4 rectifiers
because of their ruggedness and ease of re-
placement. The supply used in the rf section
produces 320 volts under full load, and is
made up of Stancor PCB8411 power trans-
former, Stancor C-1710 150 ma filter chokes
and the electrolytic capacitors indicated on the
schematic. Extra filament transformer was
used for all heaters in the rf section to allow
the power transformer to run cooler.

The supply used in the modulator section
starts with a Stancor C-8410 power trans-
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former, a C-1710 choke, and the filter capaci-
tors. As noted on the schematic, a 1 mfd
capacitor is used in the input to hold the dc
voltage down to 300 volts. A 100 mfd electro-
lytic capacitor is used in the output of the pi
section filter to eliminate all traces of 120
cycle ripple.

Values of the four filter capacitors in the
two pi-section power supply filters should be
in mfd., not mmf. as shown.

Each supply is separately fused and
switched from the front panel. Above each
switch is a neon pilot lite indicating that
power is applied to the primary of the trans-
formers. DC is obtained by grounding the
center tap of each transformer through a
double pole Potter Brumfield relay MR11A.

Two toggle switches are provided on the
front panel just to the right of the meters to
monitor the current and voltage of each sup-
ply. Trouble can immediately be spotted in
either unit by unusual indication of the in-
struments.

Remote control receptacle is provided on the
back of this chassis and wired in parallel with
the transmit-receive switech on the front panel
to allow one switch operation; either from the
transmitter or the receiver.

SWITCHING

All switching pertaining to “on and off” the
air mode is accomplished by relays as indi-
cated on the drawings. This system requires
only a simple toggle switch to apply power
to the relays which carry the load through
heavy plated contacts that can easily be
reached for cleaning in case of need.

The Dow-key coaxial antenna relay is
mounted on top of the power supply chassis
and is coax connected to the final amplifier
link through a %" hole in the top of the
chassis as seen in the top photo. This relay

20 = 1000 - 2W COMPOSITION
RESISTORS

WIRE LEADS CUT-OFF AND
SOLDERED TO DiSC.

CENTER OF AMPHEROL CONN
SOLDERED TO DISC

GROUND —=

50 OHM SQ0WATT DUMMY LOAD

DUMMY LOAD 50 a

«—CRYSTAL DIODE
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is operated through a P & B GA17A transfer
relay that also applies power to the pilot lites
and the P & B MR11A. All long wires running
to and from relays and pilot lites are color
coded and laced for easier circuit tracing and
neat appearance.

OPERATION

Under nominal operating conditions the
power amplifier operates at a plate voltage of
320 volts and drawing 78 mills of combined
plate and screen current. This conditions fig-
ures to an input power of 25 watts and a rf
load impedance of 4100 ohms. At this power
input to the amplifier, 28 volts rms was meas-
ured across the pure non-inductive dummy
load previously mentioned, and power output
calculated by the equation of E2—+ R figures to
be 15.7 watts.

The calculated efficiency which is (P°=-P,) x
100 = 15.7 = 25 = 62.7%.

This is better than average power amplifier
efficiency considering the operating frequency
at which it was calculated, and comparative
tests on the air have proved it.

My thanks to K9EPB for processing all
photos. ... WIDUT

Bread Board Brackets

Building experimental ecircuits in bread
board form first is a time and money saver.
But mounting parts such as switches, jacks,
and potentiometers usually involves compli-
cated panel mounting provisions. Your hard-
ware store has a ready-made solution to your
woes: 1 inch aluminum angle stock, vs inch
thick.

The angle stock (Reynolds Company) can
be easily sawed off in short lengths, using any
kind of saw. I found 2 inch lengths just right
for most small parts, and 1 inch sufficient for
single connectors.

Drill two small mounting holes in one face
of each bracket, and the component mounting
hole in the other face. Plan the mounting hole
locations so that you can mount or remove
the bracket while the part is in place.

. . . Bentley
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NOW!

TWO ANTENNAS
IN ONE™

*another First from FINcCO

Patent RE 24 413
Other patents pending
6 & 2 Meter

Model No. A-62
Amateur Net A-62 $33.00
Stacking Kit AS-62 §$2.19

The Only Single Feed Line

0 &2 meren

COMBINATION YAGI ANTENNA

from F INC o®

@ Heavy Duty Square Aluminum Boom,
10 Ft. Long

® All Elements are Sleeve Reinforced
And Completely Pre-assembled With
“Snap-Out'’ Lock-Tite Brackets

¢ Boom Suspension Rods Are Supplied
Completely Pre-assembled, Ready To Be
Snapped Into Upper End Of Mast

ON 2 METERS: ON 6 METERS:

18 Elements : Full 4 Elements
1—Folded Dipole Plus Special  1_Folded
Phasing Stub Dipole

1—3 Element Collinear 1—Reflector
Reflector 2—Directors

4—3 Element Collinear

Directors

A2-10 2 Meter 10 Element
Amateur Net $11.88
Stacking Kit AS-2 §1.83

A6-4 6 Meter 4 Element
Amateur Net $17.16

Stacking Kit AS-6 $2.19

Al114-10 1'4 Meter 10 Element
Amateur Net $11.88

Stacking Kit AS-114 $1.26

See Your Finco Distributor
or write for Catalog 20-226 to:

THE FINNEY COMPANY

Depl. 28, 34 W. Interstate St., Bedford, Ohio
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Operating the

Lloyd Hanson W9YCB

Electrical Engineering Department
Tri-State College

Angola, Indiana

"Friendly Frequency”

There are available through the wvarious
surplus outlets a large number of FM trans-
mitter receiver combinations which may be

readily and economically modified for opera-
tion on six and two meters. The challenge for

improved circuit operation and convenience is
present in a degree seldom found on the “DC

bands.”
Typical of the equipment available at low

cost is the AN/VRC-2 and the AN/VRC-2X.
These units are crystal controlled wide band
FM units (40F3) which before modification
cover the frequency range of 30 to 40 mega-
cycles.

These units when complete consist of a radio
transmitter T-322, T-193, T-193A or a T-193B;
a receiver R-435, R-237, R-237A or R-237B;
control head, fuse box, loudspeaker, antenna
and cables. The suffix units differ mainly in
primary power source and voltage.

Complete information on these and similar

HEADQUARTERS FOR

SIX METER FM GEAR

—Contact Us—

FORT WAYNE ELECTRONICS
SUPPLY, INC.

3606 Maumee Ave., Fort Wayne, Ind.

I4

Photos by Gentry K9GLL

units may be found in TM 11-668, “FM Trans-
mitters and Receivers,” available from GFPO.
TM 11-607 or TO 16-30VRC2-5 available from
surplus outlets and “Motorola 25 to 44 me In-
struction Manual,” Motorola part number
S4P474783-0. These manuals will supply dia-
grams, theory and adjustment procedure.
Now that you have the inside facts on the
equipment examingz the photos for a typical
mobile 12 volt version modified to operal: on
the “Friendly Frequency” of 52.525 me and
typical ac conversion which operates on 52.525
me anl 52.640 me at the flip of a switch. It is
poscible to introduce another frequency of

52.775(1) me for three channel operations all
withcut retuning, just push the button. Niece,
huh?

There are well over 250 mobile and base sta-
tion units of this type on H2.525 me within the
United States. Interest is spreading rapidly

PRSI e Tl R L T T i i

and groups are springing up from coast to
coast and Hawaii. DX is common and will im-
prove as more units are put into operation.
For AREC and other types of emergency work
there are few systems available which offer
such low cost, high reliability and interference
free communications.

Also there is a move afoot to register 52.525
as a national calling frequency with repeater
stations and all. Twenty-four hours a day you
will find help and companionship on “The
Friendly Frequency” of 52.525 me. Climb
aboard for the best thing that has happened
to amateur radio in many a year.

Remember FM is the Finer Medium.

. v» WIYCB

(1) 52,775 me. was chosen as it represents the extreme
frequency which can be used without retuning.

73 MAGAZINE



Extends use of your present 14 Me SSB, AM and
CW Transmitter to 50 Me Band

Tubes: 6CL6 Oscillator. 5763 Mixer and 6146
Linear Amp., with 2-OB-Z Regulators.

Pi-Net Output to match 50-100 ohm Anienna Load
Cabinet Size: 8" x 7" x 10"

Power Supply Requirements; (Heathkit HP-20 or
similar)

6.3 V. AC-2.7 Amps (Filaments)
300 V. DC-60 Ma. (Osec.-Mixer)
600 V. DC-120 Ma. (Amplifier)
-130 V. DC-(Amp. Bias)

NOW AVAILABLE IN KITS!

TWO PREWIRED AND TESTED MODULES
A'ND: AL SO AERS STURE]

- J -
o s =g
o O 1:"!',," __:l!-.'.,-!-' ol T,
R SRR S e L e .
.- .

L

COMPLETE WITH TUBES & CRYSTAL

I_"VER'I'ER 5 LESSTRPOWER SUPPLY. . /70 $99.50
COMPLETE KIT, INCLUDING TUBES AND

CRYSTAL LESS POWER SUPPLY $59.95

PREVERTER
00 & 144

THE BEST PREAMPLIFIERS AVAILABLE AT
ANY PRICE—TRANSISTORIZED—I12 volt. NO
NEED FOR EXPENSIVE HIGH VOLTAGE SUP-
PLIES—LOW NOISE FIGURE—

6 or 2 Meter model ... . ... $14.95 post paid.

NOW AVAILABLE AT BETTER DEALERS

WRITE FOR COMPLETE INFORMATION AND THE LATEST LIST OF

JUNE 1962

OUR ETCHED CIRCUIT BOARDS-A 100 models

—_IRVING ELECTRONICS

F. O. BOX 9222
SAN ANTONIO 4, TEXA:
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Cascode 6 & 2 Meter

Nuvistor Pre-Amps

NUVISTORS have been around for a year
now and enough has been written about
them so they probably will soon be called
Oldvistors. By way of encouragement to those
few VHF'ers who haven’t yet succumbed to
the 6CW4, I thought I'd pass along the results
of my bout with ’em.

The results are indeed good. Careful com-
parison tests between these Nuvistor preamps
and a set of 417A converters using a 5722
noise diode and a switchable 3 db pad result

John R. Lange Jr. K9ARA
1703 N. Karlov Avenue
Chicago 39, lllinois

The six meter unit gives 2.25 db vs 2.0 db
and the two meter unit 3.25 db vs 3 db. This
ought to be enough to get you into action.

The pre-amps were built on 2"x4""x10" chas-
sis. In the interests of simplicity of use I
included a small power supply with each pre-
amp. The whole works for each unit came in
for under $12.00,

The use of two nuvistors in a cascode cireuit
makes for less critical neutralizing adjust-
ments. hetter gain and a good noise figure.

in only .25 db difference in favor of the 417A’s. Try them! . » +« K3ARA
Cé
i v2
L2 2 50 -75 OHM
o = — 2 ouTeuT.
4
i
1 a8
LI
o L4
S0-T75 OHM
INPUT
R2 c7 Ica
1 as Lo
e = R3 R4 RS DI D2 ‘ I
L : RFC :“ 9
R'S ADY.
APPROX. HERE
FOR TOw — =
o3 Ci4
g e ke
LY 12 0 A2 = = —
c2 RFC c3 RFC GREEN g

Two Meter Pre-amp

C1 thru C8, C11 thru C14—500 mmfd.

L1—8T 320, tapped 3%T up from ground end, furna
spaced one turn on 14" dia. slug tuned form.

L2—9T #24 on 14" dia. insulated rod or air core,
L3—16T 24, 5/32” inside dia.
L4—Same as L3.

L5—S8T #20 spaced one turn on 147 dia. slug tuned
form. Millen #19 Mix or CTC-20063D.

L6—115T #20 insulated and wound in opposite direction
around cold end of Lb.

RFC—25T #28, 5/82" inside dia. or Ohmite Z-144.

Six Meter Pre-amp

Cl thra C8, Cl11 thru C14—.001 mfd.

L1—12T #28 enam. tapped 3T up from ground end on
12" dia. slug tuned form,

L2—Ohmite Z-60 RF choke with 10T removed from one
end.

L3—Ohmite Z-50 RF choke with 20T removed, 10 from
each end.

L4—Same as L3.

L5—16T #28 enam. on 1" dia. slug tuned form. Use

high freq. core. Millen No. 19 Mix or CTC-20063D
coded white.

L6—33%T #28 enam. wound in opposite direction around
cold end of L&.
RFC—Ohmite Z-50 RF choke.

Same for both Pre-amps

R1, R2—56 ohms
R3, R4—1.8K, 2W
R6—4T ohms

J—Closed circuit phone jack for T-R switch.
D1-D2—S8ilicon Rectifier diodes, 400 PIV 500 ma. RCA

IN1763 or equiv.

T—126v 16 ma transformers, Stancor PS8415.

Socket—Cinch 133 65 01 001.

16
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Here’s the VHF' Receiver
you've dreamed of—CLEGG’S
new INTERCEPTOR for 6 & 2!

Clegg’s new Interceptor Receiver for 6
& 2 meters introduces revolutionary new
concepts in VHF receiving techniques.
Now you can realize the benefits of en-
gineering features that are years ahead
of their time!

Just 1magine, for example, a receiver
so free of cross modulation, images and
noise, and so sensitive that it’s possible
to work duplex (on antennas separated
by no less than 60") with stations trans-
mitting within 25 kc of your own fre-
quency. Imagine, too, tuning in SSB
with the ease of amplitude modulation

. . selecting any CW signal from the
“pile-up” at will.

Take a look at all of the advantages
you get with this great new receiver:

% Virtually no cross modulation.

% Maximum rejection of spurious signals
and responses.

% Nuvistor RF stages that give minimum
noise figures on both 6 & 2 meters.

= =

Stability equal to exacting requirements
of SSB and CW.

*

% Hermetically sealed 10.7 Mc crystal
lattice filter that provides optimum
selectivity for both AM and SSB. Selec-
tivity 3.1 kc at 6 db points; 8 kc at
75 db points.

JUNE 1962

% Sensitivity of better than .1 microvolt.

* Frequency tuning accuracy of less than
3 kc in calibrated 1 Mc ranges.

And that isn’t all! Here are some
other great Interceptor features — ones
that will help make your station second
(O none:

% Input provision for 220 Mc, 432 and
other UHF converters.

% A slide rule dial with full electrical
band-spread and flywheel loaded, no
backlash tuning makes it easy to sepa-
rate the weak ones.

Maximum hash suppression with spe-
cially designed noise limiter.

Output terminal for Pan-adapter and
monitoring scope.

Tuning meter calibrated in both S units
and db above reference.

Cabinet and panel matching the Zeus
transmitter.

No doubt about it —if you are a
serious operator on 6 & 2, don’t wait!—
see the Interceptor at your Clegg dealer’s
today. Or write for complete information!

Amateur Net Price: $473.

( @ LABORATORIES

OAkwood 7-6800-

504 ROUTE 53, MT. TABOR, NEW JERSEY

e e S e
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Accurate Milliwatt Level

David J. Bernays K4UWX
HAMBOARDS

Box 13158

Pine Castle, Florida

RF Power Measurements

ACCURATE measurement of rf power in the

milliwatt range is frequently a difficult
task and one whose results may often be more
a matter of opinion than measurement. With
the advent of transistors and the resultant low
power transceivers and transmitters developed
using them the need to make such power meas-
urements has increased. This problem arose
recently at K4UWX during the design of a
two meter transistor transmitter. A quick ex-
amination of the catalogs showed conclusively
that commercial equipment designed for this
job was priced completely out of reach! An
inexpensive rf probe for the VIVM on the
other hand had such lengthy leads and spread
out internal ecircuitry as to be unreliable at
even the lowest VHF frequencies.

After much head scratching and several cans
of beer, the solution finally appeared and ulti-
mately took the form of the circuit shown be-
low. The adapter, becaucre of its compact de-
sign, gives accurate resul s at all frequencies
from 160 to 1% meters. It may be modified,
as noted further on, to extend its range to in-
clude transmitters up to 5 watts input. Best
of all, the parts, even if purchased new, cost
less than $5.00. This assumes, of course, that
you have, or can beg, borrow or steal a VIVM!
The graph, Fig. 3, is provided to read power
directly in milliwatts.

A circuit description is as follows. The two
watt, 51 ohm composition resistor provides an
accurate 51 ohm load for the equipment under
test. It is usable continuously up to power dis-
sipations of one watt. This resistor is followed
by an rf version of the familiar ac-de power
supply type half wave rectifier. The rectifier
in this case is a gold bonded germanium diode,

IN2BI 43M 270K

JACK

Sl
2w
1000 470
O CASE

ALL RESISTORS 5%, |/2 WATT UNLESS NOTED OTHERWISE
CAPACITORS IN mmid

INPUT

type 1N281. The following filter is capacitor
input and in operation charges up to one half
the peak rf voltage applied across the load re-
sistor. The 4.3 megohm and 270K resistors,
combined with the 11 megohm impedence of a
typical VITVM, form a voltage divider, so ar-
ranged that the VI'VM will read a dc vnltage
equal to .707 times the voltage the .001 capaci-
tor has across it. Net result—the VITVM reads
rms rf voltage. One tenth of a volt should be

added to the VTVM reading to take into ac-
count the drop across the diode.

The adapter is construeted on a 5 lug termi-
nal strip inside a 3% x 2% x 1% Minibox.
Fig. 2 shows the parts layout and lead dress.
The screw which holds the terminal strip
should extend an extra 4 inch beyond the out-
side of the case to provide a convenient place
to elip the VIVM common lead. All leads
should be kept as short as possible. Care must
be taken when installing the diode to be sure
it is not damaged by excessive heat. This is
true to a lesser extent of the resistors as chang-
ing their values will obviously throw the cali-

bration of the adapter plus VIVM combination
off.

1.k

:!a

JRIER
ﬂ B
e

£ 8 L L8 L

it

nile

.
=il

= .I- n & 2N @ = o Fi ] B a5 500 &6 2R o0e

The probe is made of a short section of
RG-58U 50 ohm coaxial cable. An rf connector,
in this case type BNC, is installed at one end.
The other end is stripped clear of insulation,
taking care not to cut the braid under it, for
about four inches. The inner conductor is then
carefully worked out through the side of the
braid. After this is done, alligator clips are
fastened to both leads approximately one inch
from where the inner conductor is brought out.
Insulators on the alligator clips prevent ac-
cidental short circuits. It is important that the
distance from the point where the inner con-
ductor is brought out of its braided jacket to
the alligator clips be kept at a minimum since
that section of the cable no longer represents
50 ohms. If the separated leads are excessive
in length, serious errors can occur in the
observed voltages.

The adapter is simple to operate and requires
in addition only a VIVM. (A VOM won't
work). Connect the adapter to the equipment
being tested using standard coax hardware. If
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this is not possible use the probe, with the in-
ner conductor going to the “hot” rf point and
the braided lead to ground. A .001 capacitor
may be connected in series with the inner con-
ductor to block de if necessary. Plug the VTVM
de probe into the adapter jack and clip the
common lead to the adapter case. Test. The
VTVM should be set on an appropriate nega-
tive de scale. (If it makes you happier to read
positive voltages, reverse the diode!)

During actual operation the voltage drop
across the diode must be added to any voltage
reading to get an accurate rms rf voltage. In
the case of the 1N281 this amounts to approxi-
mately .1 volt. This voltage drop also creates
a small error in any power readings that may
be made unless it is taken into account. The
graph in Fig. 3 has been drawn for an adapter
using a 1N281 diode. It may be used to read
power directly in milliwatts.

For those who like to calculate things, this
graph was derived as follows. The actual rms
voltage 1s equal to the voltage observed on the
VTVM plus .1. This, plus E=IR and so on
can be scrambled to yield (Vpe + 1)

51
P = 20 (Vpg)® + 2 Vpe +.01)

P = (Vpg + d)

or, in milliwatts,

where V. is the voltage read on the VTVM.

If a different type of high frequency diode
than the gold banded germanium 1N281 is
used the diode drop should be changed accord-
ingly, about .13 volts for a regular germanium
diode and .30 to .35 for silicon types. These
drops are considerably less than those usually
associated with such diodes. This is easily ex-
plained, however, as published values are nor-
mally measured with rated current flowing
through the diode. Conduction in the micro-
ampere range actually begins at much lower
voltages. Since the currents flowing in the
diode portion of the adapter circuit are minute,
to obtain accurate results it is necessary to
use the diode voltage drop when conduction
begins rather than that present with rated
current flowing.

Power outputs greater than 1 watt can be
measured if two parallel 100 ohm, 2 watt,
composition resistors are substituted for the 51
ohm unit shown. Do not try to substitute wire

50 STATE MAP OF THE UNITED STATES

-l ! ] =
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“FOR AMATEURS BY AMATEURS"

JUNE 1962

wound resistors. They behave like inductors
rather than resistors at rf frequencies! Power
may then be calculated from P=E?®/R using
the VI'VM reading as the diode drop contrib-
utes negligible error above one watt. This mod-
ification will permit the adapter to be used
with transmitters running up to 5 watts in-
put, which includes the Heath Tener, Sixer
and Twoer as well ag all CB rigs.

This unit can also be used where the device
to be measured presents an impedance greater
than 50 ohms if a series resistor is placed be-
tween the point of rf voltage to be measured

b e o

mmmmm

oy
mmmmm

L
G

e
R T e

...... i

and the hot lead dapter probe. For
instance, 200 ohms may be matched to the
meter by inserting a 150 ohm series resistor.
Power as shown with this adapter would then,
of course, be one fourth that which was ac-
tually available. The voltage indicated would
also be one fourth, minus the .1 volt diode
drop, of the actual voltage available, This tech-
nique has proven handy when developing oscil-
lator, doubler and driver stages.

In the few months since it was built this
little adapter has become one of the indispen-
sable pieces of test equipment at K4UWX, If
your interests are similar, it will probably do
the same in your shack. ... KiUWX

Q T | AMATEUR RADIO

LOCATION MAP
United States & Adj. Parts Canada-Mexico

BRAND NEW — UP TO DATE!

SHOWS MANY CITIES OF 250 POP. & ALL OVER 5,000
TOPOGRAPHIC FEATliEEEI,vE#EHEGADE, HIGHWAYS
PERTINENT DATA ALL STATES IN THE LOWER MARGIN
IN 6 BEAUTIFUL COLORS 52" x 34" IDEAL MURAL SIZE
CO-ORDINATES FOR QUICK QTH DETERMINATION
A CALLBOOK COMPANION — IDEAL PIN MAP
CHART SHOWS ALL FREQUENCIES OF RADIO SPECTRUM
(AMATEUR & COMMERCIAL) (500 KC—30,000 MC)
SCALE 1" — 65 MILES; MAILED IN STURDY MAP TUBE
PRICE: $3.00
Make checks payable to Norman Walker W5GOS

905 Midland Savings Bldg., Midland, Texas
ADDL. POSTAGE OUTSIDE U.S.A.
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Why clip the noise off at the same level as the desired
signal—when you can yank it out by the roots?

Here's how ... a

Bill Davidson WSIQN
79 Central Avenue
Dayton 6, Ohio

Rate-of-Change Noise Limiter
for the NC-300

ONE common complaint of NC300 owners is

the difficulty of copying certain AM sig-
nals with the noise limiter on. Although the
noise is substantially reduced, the distortion
introduced greatly impairs legibility. In addi-
tion, the standard full wave series-diode limiter
is far from being the most effective but is
used by most equipment manufacturers due to
its simplicity and low cost. This article de-
seribes the circuit modifications of an NC300

S0
{(SEE TEXT)

c42
220 T m
TO 'F XFMR R55S
e Tl )

for incorporating a new type limiter which
overcomes the limitations of most limiters.

As stated in April 1961 73* the *“Rate-of-
Change” Noise Limiter is considerably more
effective, especially on short duration pulse
noise (such as automobile ignition), and in-
troduces no distortion.

The NC300 is easily converted because (1)
the receiver already utilizes the one megohm
volume control and 6AL5 tube required, (2)
changes are necessary on only three pins of
the 6AL5 tube socket, and (3) the off-on
switch of the existing noise limiter can be
utilized (if desired) without rewiring.

The only complication encountered in adapt-
ing the Rate-of-Change Limiter to the NC300
was caused by the S meter circuitry incorpo-
rated in the receiver. If this circuitry is not
modified, the result is a loss of audio and un-

A New Noise
KSJKX/6 April 1961

Limiter Circuit”
i3, Page 16.

by J. Kyle,

20

satisfactory limiter action. Fortunately, no
changes were required in the AVC circuit.

In the NC300 three changes were required
in the April 73 circuit. It was noted that dis-
tortion on very strong signals resulting from
detector overload occurred when load resistors
of 27K ohms and 18K ohms were used. Upon
substitution of 150K ohms and 120K ohms,
two improvements were noted: (1) No distor-
tion was present regardless of signal strength
and (2) absolutely no loss of audio occurred
with the limiter on. Limiter action remained
very good, as before. In view of these improve-
ments, the use of the ANL off-on switch is
not mandatory, but it’s nice to be able to check
how effective the limiter actually is on various
types of noise.

The second change from the April 73 cir-
cuit was the use of the existing 220 mmfd
detector filter capacitor (C42) rather than the
20 mmfd specified. This caused no detectable
change in limiter performance.

The third change is the use of a 33K re-
sistor in place of the 330K in the April cir-
cuit. This results in maximum limiting action
as evidenced on an oscilloscope. A slight de-
crease in audio will be noticed but the receiver
still has plenty of gain to spare.

The following changes should be made at
tube socket V6 (6AL5) :

Pin 1 Disconnect one megohm resistor
(R29) ; add 33K resistor and 82 mmfd
capacitor.

Pin 2 Disconnect brown striped shielded
lead (from ANL potentiometer) ; add
100K and 150K resistors.

Pins 3, 4, 5 and 6 No changes.

Pin 7 Disconnect 33K resistor (R43); add
120K resistor and connect 150K re-
sistor from pin 2.

Connect .1 mfd capacitor as shown in sche-
matic diagram. Complete wiring of components
listed above as shown in schematie. Disconnect
27K resistor (R30) from junction of 33K
(R43) and 470K (Rb5). Connect lead from
this junction to junction of AVC line, one
megohm resistor (R24) and 220 mmfd capac-
itor (C42).

Add a 100K resistor from V9 (12AT7) pin
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SSB, AM, CW ON SIX METERS AT A REASONABLE
COST_FROM. CONTINENTAL  ELECTRONICS

“Where Quality Counts First”

THE CONTINTAL “SIX"
TRANSMITTING CONVERTER

$99.95

HERE'S A RIG BASED ON THE DESIGN OF K4RLX JSee Aug usf 1961 VHF Mugazme)

36 STATES CONFIRMED ON & METER TWO-WA

SSB.

FEATURES:

@ Low drive requirements—Can be driven by any
AM or SSB exciter with 20 meter output, such
as 20-A, 10-B, DX-35, HT-37, KWM-2, etec.

® Power Requirements: 400 volts @ 75 mils, 150
volts regulated 6.3 volts filaments,

® 30 Watts P.E.P. SSB, reduced output on AM.

@ Horizontal meter reads- PA plate and relative
RF output,

® Modern

® Uses minimum of operating adjustments when

changing frequecy,

@ Extremely high "Q" circuit, high stability, excel-

lent shielding and straightforward design to
provide many hours of trouble-free operation.
two-toned grey low temperature
cabinet, only 5 3/4" high, 8 11/16" wide,
11 1/4" deep, and exceptionally lightweight.

® Individually factory aligned and tested.

SEPARATE POWER SUPPLY AVAILABLE, WILL MATCH CONTINENTAL “SIX".—~COMING SOON:
THE CONTINENTAL "SIXTY-ONE" 100 WATTS P.E.P. ON SIX METERS AND THE CONTINENTAL

"TWO" 175 WATITS P.EP. ON

TWO METERS.

Order Direct From: CONTINENTAL ELECTRONICS — Sumter, S. C.

7 to ground. The value of this resistor deter-
mines the sensitivity of the S meter and may
be as low as 50 K or as high as two megohms
depending upon personal preference. Since the
NC300 has a reputation for being overly gen-
erous in its S meter readings, the 100K value
results in more accurate S meter action. How-
ever, if generous readings are desired, a one
megohm resistor may be substituted.

Now for the changes on the topside of the
NC300: Disconnect either end of jumper wire
from switch on ANL to ANL potentiometer.
Disconnect shielded lead from lower end of .01
mfd capacitor (C60) on Mode Switch. Add
33K resistor from the shielded lead to lower
end of C60.

Add 82 mmid ecapacitor from junction of
shielded lead and 33K resistor to ground lug
nearby on mode switch.

That should complete it. Double check
against the schematic to be sure no errors
have been made.

K4ZAJ reports that this same circuit has
been incorporated into his SX100 with excel-
lent results. We both agree that for the short
time required to accomplish the receiver modi-
fication, the benefits of improved limiter action
without distortion are indeed worthwhile. Many
thanks to Jim Kyle, K6JKX/6 for bringing
the Rate-of-Change Limiter to our attention!

. WSIQN
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TWO METER
RECEIVER

THE NOGOTO

This five tube unit consists of a complete two
meter receiver foundation, requiring only the addi-
tion of a power supply and an audio stage to pro-
vide you with o fobulous receiver. Using only 200
volis DC at 38 ma. and 6.3 volts at 2 amperes for
the filoments. Sensitivity is better than one microvolt
for full output with a bandwidth of 20 kc. All tubes
are included, and it is fully wired, not a kit, but
rather a warkmg unit ready to install in your cabi-
Sl P R DSl I N e e, $59.95

A deluxe model, incorporating ftriple conversion,
Automatic Frequency Control and squelch with pro-
visions for both a frequency deviation and an “'S”
meter giving one tenth microvolt sensitivity with 5

KC bandwidth using 7 tubes. Postpaid...... $164.95

All units are made in West Germany by NOGOTON
and use standard American available parts and tubes.
All units fully guaranteed. Dealers’ inquiries invited.

SEACOR, IIIC. El'eg;us:: !;It?, Mt. Vernon, N.Y.
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Transistorized
C.C. Converter

THE artlcle describes a six meter converter

using three Philco MADT VHF transistors.
It operates at a supply voltage of 12 volts
and works into a communications receiver ca-
pable of tuning the 7 to 11 me frequency range.

Circuit Description

A Phileo T1832 transistor is employed in the
neutralized rf amplifier stage. It operates as a
common emitter stage with the incoming sig-
nal being applied to the base through the input
tuning network consisting of coil L. and shunt
capacitor C. It works with either a 50 or 70
ohm antenna system. The output utilizes a

i - ..-\.- k H-'
- E:i::; .; “;-3'{ Lz ﬂ“i.;r
¥ ¥
¥

John Specialny W3HIX
Philco Corp.
Lansdale, Penna.

double tuned circuit made up of coils L. and
Ls. Capactors Cs and Cs tune the coils to the
desired frequency. Neutralization is provided
bp capacitors C: and C.. The tuned circuits are
sufficiently broadband so that they can be fixed
tuned.

Manual forward gain control 1s used to re-
duce the gain on strong signals. This method
of rf gain control is accomplished in the fol-
lowing manner. As the collector current 1is
increased, the voltage between the collector and
emitter drops due to the series resistors R: and
Rs;, hence, the gain of the stage drops. The
Miero Alloy Diffused-Base type of transistor is
well suited for this type of gain control and
provides much better overload performance
than the conventional reverse gain control
method. If gain control R: provides maximum
stage gain when set fully clockwise. By vary-
ing the gain control counter clockwise, the
value of collector current increases causing the
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TO

GND TO
L4~-L5 GND

TO
QUTPUT
TO COLLECTOR
COLLECTOR
OF MIXER

FIG. 2

[.2-1.3—Made from a single section of B & W
Miniductor No. 3003, 14" dia. 16 turns per in.
The coil is cut at 814, turns and both leads are
then unwound a half turn in both directions and
are used to connect the cold ends of 1.2 & L3 to
the proper points.

Li4—Closewound No. 30 Nyeclad copper wire on a
16" dia. form to oceupy a winding length of 1§
L6—15 turns No. 28 Nyclad copper wire close=
wound over cold end of L4. Form: Cambion LST.
Iron core: Cambion X2018D Red Dot.

gain to drop. Emitter resistor R: and the bias
dividing resistor network consisting of Ri, Ra
and Rs provide the necessary dec stabilization
for the rf stage.

A 1833 is used as a mixer with the signal
being applied to the base through a tap on the
coil Ls. The output transformer T; tunes to
about 8.5 me and couples the output from the
collector to the output connector. A loading
resistor Rs is placed across the primary wind-
ing L. of transformer T, to flatten the if re-
sponse of the output circuit with some sacrifice
of converter gain. Emitter resistor Rs and bias
dividing resistors Rs and R: provide the dec
stabilization for the mixer stage.

Emitter injection is obtained by tapping the
emitter capacitor Ci on the oscillator tank coil

Ls. An injection voltage of 0.156 to 0.256 v
rms should be measured at the emitter te:
nals of the mixer. Emitter resistor R and b.
dividing resistors Ru. and Ri.s provide dec sta-
bilization in the local oscillator stage. A 43 mc
overtone crystal is used to control the fre-
quency of the local oscillator. A Philco T1859

is used for the local oscillator.
Note: Figure 1 shows a value of 2300 ohms

for R11. A value of 3300 ohms is preferable
(preferable—that means the draftsman read
my “a1 ag g uzn).

The converter was constructed on a 7" x
5” x 2” aluminum chassis. The accompanying
photographs show the placement of the circu_it
components. The top view of the chassis 1s
shown in photograph A whereas the bottom
view is shown in photograph B.

Performance

With the gain control set for maximum, an
overall power gain of 45 db was obtained at
51.5 me. The gain drops off to about 42.0 db
at 50 and 53 me. A noise figure of 4.1 db was
measured using a noise diode generator. Table
I indicates the value of collector current flow-

ing in each of the stages. ees WSHIX
TABLE 1
RF Amp (max. gain) Mixer
I 1.2 ma 1.0 ma
Total with divider
Lo current
1.7 ma 7.0 ma

TERRIFIC SAVINGS ¥ ;_

On ...
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4-400A 35.95 33.95 | 6AU6 69 65 ma piv -39 A9
4B32 7.95 6.95 | 6BAS 69 .25 750ma  600piv 89 59
4X150A 12.95 11.95 | 6BE6 69 65| 2 1000i 59 _

SRAWGY 235 1.95 | 6c4 65 ) W ;}. f
5U4WG 3.45 2.95 | 6H6 .99 .85 BIp: AU . 03
6C4AW 3.45 2.95 | 6J6 .95 .89 2amp 400piv 99 79
oA WSS R ¢ SR
LOWGB 45 . ‘ . 1 :

6SNTWGT 1.39 1.19 | 6507 1.05 99 1‘5‘"“” perony o 1.99
12AT7WA 1.85 1.59 | 65K7Y 1.05 99| 15amp 200piv 2.99 2.59
807 1.49 1.29 | 6517 1.05 99| 15amp 400piv 3.99 3.39
8298 8.95 7.95 | 65N7 89 291 50amp 25piv 2.99 2.59
il G LSRR R | i
5726/6AL5W 89 69 | 12A17 95 (7] bl 750 600
5749/6BAEW 1.29 1.05 | 12AU7 .89 JBI s o 55 'F' 79 %5
5750/6BE&W 1.59 1.39 | 12AX7 .82 75 - etc . .5
6146 3.95 3.65 | 12517 49 .39 | PNP-CK772etc .59 A9
6360 4.40 425 | 83 1.05 99 | NPN-GT222etc 69 .55

NOTE: All tubes listed above are NEW-CLEAN in original manufacturer’s cartons. Fully guaranteed. Subject to
your approval. Semiconductors are AMERICAN MADE and individually tested to meet above ratings.

ALCO ELECTRONIC

SEND FOR FREE CATALOG

Available direct or through
your local distributor

21 50O0. BROADWAY
LAWRENCE, MASS.




mple Tuner

tor Long

HE growing use of ham-band-only receiv-

ers, while it makes for better ham com-
munications, is depriving more and more chaps
from the fun of tuning other frequency bands
and hearing some of the interesting things
going on there. One badly neglected band is
the 200-550 meter band. Though most stations
have moved up into the shorter wavelengths
down through the years, and many right up
into the VHEF'"s, there are still a few stations
operating in this old band. Here is a simple
tuner which will let you listen in to these
remnants of another age.

You can build this tuner in just amout any
small box you may happen to have around. I
installed it in an old antenna rotator control
box, using the dial space for a small speaker.
You’ll need an antenna . . . about 20 feet did
fine for me. You don’t have to worry much
about lead lengths at these low frequencies.
I didn’t even put in a volume control, depend-
ing upon detuning the stations for this.
Simple as this is, it produces enough volume
to be heard all over the basement.

I put in four flashlight batteries back in
November and they’re still going strong, run-
ning day and night since I didn’t put in an
on-off switch. This unit takes so little cur-
rent that even old tired batteries will give
several months operation. You may want to

W. G.

Eslick KgVQY

inerease the voltage to 12 volts for weaker
stations. Six volts is fine for nearer and gives
less distortion.

The parts can be juggled to match your
junk box. Any diode will do just fine. If you
use an NPN transistor then reverse the bat-
tery. A BOL6 output transformer is better
than one for a 6V6 or 3Q5 since it matches
the transistor better. Tap the coil for loudest
signals with yvour antenna. The coil consists
of 80 turns of #22 or #24 wire closewound
on a 2" form.

Perhaps, if enough of you start listening
to this band, we can get 73 to publish a list-
ing of the stations still operating there, I
hope you’ll get as much enjoyment as I have
out of tuning this relic of the early days of
radio communications. .o KaVQY

More of FM to AM

The original short article’ on the use of
grid rectification in an FM receiver limiter
for AM detection cited a fairly old item of
military surplus equipment in which this tech-
nique was used. This method of AM detection
has obvious advantages in surplus conversion
work since few additional parts are required
and the original FM reception capability is

-':! i [ |
J- ; T 0 e
'L EEMEE‘%% E%g i ey
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not impaired.

A more modern equipment using this tech-
nique is described in the 20th issue of “TUNG-
SOL TIPS,” published by Tung-Sol Electric
Ine, The article, “Hybrid AM-FM Auto Re-
ceiver,” by W. Guell, describes a unit designed
by the Advanced Development Department of
Tung-Sol’s Radio and T.V. Tube Division. The
purpose of the project was to demonstrate to
the auto manufacturers the desirability and
feasibility of such an automotive receiver. The
receiver uses many common circuits which in-
clude use of the FM limiter as the AM detector.

Figure 1 shows a simplified and redrawn
schematic of the AM detector. This ciruit is
more versatile than the one deseribed in the
original article and provides AM detection,
along with if and rf stage AVC voltage, from
the first limiter grid, This technique is of great
value in surplus conversion work and should
be considered in the design of any dual-mode
receiver because of the inherent simplicity

and economy. .+ » WAWKM

“FM to AM,” W4WKM, April, 1962 73 MAGAZINE.
ZINE.
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BARKER & WILLIAMSON
ODEL 6100 TRANSMITTER
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Establishing A New Standard of Fhequency Stability!

The Barker & Williamson Model 6100 Transmitter has been engineered

and built to give the discriminating operator the ultimate in SSB and
CW operation.

The crystal lattice filter method of sideband generation is employed.

Excellent sideband suppression, advanced ALC circuitry, and many other
features are included in this ruggedly constructed transmitter.

Delivery: September . ... . Price $875.00

DROP US A CARD (DEPT. 14) FOR COLORFUL, DESCRIPTIVE BROCHURE!

BARKER & WILLIAMSON, Inc.
Radio Communication Squipment Since 1932

BRISTOL, PENNSYLVANIA ¢ STillwell 8-5581

FRIEE AHD SPFECIFICATIONS SUBJECT TD CHAHGE WIiTHOUT NOTICE



a KW
SWR /Power
Meter

James G, Lee WEVAT
Box 45621
Los Angeles 45, Calitornia

W ITH the declining sunspots, usage of the
lower frequency bands is definitely in-
creasing. The resulting increased QRM is
helpful to no one and only efficient equipment
and operating procedures will result in a
maximum number of QSO’s. The SWR/PWR
meter described here won’t make vou a better
operator, but it can help you be sure that you
are delivering the most rf to your antenna
from your rig. Fig. 1 shows a front view of
the meter.

The basic circuit is a directional coupler
switched to sample either forward or reverse
voltage and a voltmeter to read this voltage.

This type of coupler has an output propor-
tional to length, power, and frequency. The
longer it is, the more output it gives. Since
it puts a small impedance “bump” in the line,
the length of the coupler should be limited to
not over 1/20 wavelength at the highest fre-
quency, or it may begin to contribute notice-
ably to the SWR itself. For a given power,
if the frequency of the rf flowing through the
coupler 1s reduced, the maximum coupler out-
put is reduced. This means that you can get
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full scale readings on 10 M with a lot less
power than on 80 M. The meter described here
oives half scale deflection on 40 M, at maxi-
mum sensitivity, with about 350 walts of for-
ward power. If your rig is a KW this meter
will fill the requirements for SWR/PWR
measurements nicely. It can be left in the line
at all times to monitor SWR or Power deliv-
ered to the antenna or other load. If desired,
2 Barker and Williamson type 5b1A coaxial
switch can be used to insert the meter in the
line for test purposes and then switch it out
during operating periods.

Construction

The unit is built in a gray hammertone
LMB type 141 box. The dimensions of this
box are 3” x 4" x 6”. Fig. 2 shows the parts
placement and should answer any questions
concerning layout.

The coax directional coupler is made from a
14" length of RG-8/U. The outer covering is
slit lengthwise with a knife and peeled off.
Take care here not to cut into the woven braid.
The woven braid is then bunched toward the
center to loosen it. Next, a length of #F22
enameled wire is passed through the braid
at about 214" from one end and run under
the braid next to the inner insulation. It is
brought out at the other end, again 234"
from the end of the shield braid., When this
is done, smooth the braid back to its original
position carefully to avoid secratching the
enamel on the #22 wire. The #22 enameled
wire should lay as straight as possible under
the braid. It should have no slack nor should
1t twist around the inner insulation to any
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great degree, The ends of the shield braid are
trimmed back far enough to be soldered to
Amphenol 83-1H hoods. The inner insulation
is trimmed off so as to expose about 3/16" of
the inner conductor. The inner conductors are
then soldered to Amphenol 83-1R female type
chassis mount coax connectors. The coupler
may now be set aside and the rest of the meter
constructed.

Potentiometer R; is mounted on 1/16"” x 1"
x 4" piece of bakelite and positioned approxi-
mately in the center of the box to minimize
capacity to ground. The metal rear cover 1is
removed from the pot for the same reason.
The pot ground lead is to the center of the
coax and is wire in last. The diode D, should
be protected from damage by heat when solder-
ing it in the circuit. Long nose pliers gripping
the leads near the body of the diode are sat-
isfactory. The directional coupler is the last
item soldered in place. As can be seen in the
photos—the coax connectors are mounted from
the inside of the box. When the #22 enameled
leads are soldered to S: they should be the
same length, and again, take care not to
scratch the enamel or a short circuit may
oceur and you'll have to do it all over again.

Calibration

There are any number of ways to calibrate
the SWR/PWR meter, but the way most hams
will use is their own rig and a suitable dummy
load. Though very limited in power, a 2 watt
50 ohm resistor such as made by Ohmite,
IRC and others, mounted inside an Amphenol
83-1SP male coax plug makes a very good
dummy load. Although not completely non-
inductive, this dummy load is far superior to
such real unknowns as light bulbs, electric
iron heating elements, ete. This particular load
18 50 ohms shunted by 6 mmfd over the range
of 3-30 me. It 1s a good dummy load—though a
low power one.

With the back cover off, attach the dummy
load to Ji, the load jack. Set R,, the Sensitivity
Control, to maximum and S: to FORWARD.
Next apply power by hooking your rig (or
other rf source) to J., the transmitter jack.
Make sure that the rf applied is 28-30 me,
or, the highest frequency you operate in the
3-30 me region. This meter is sensitive to fre-
quency. Stray capacities and other unbalances
will have their greatest effect at the highest
frequencies. In any event, calibrate the unit
on the highest frequency your rig will tune
in the 3-30 me region. With power applied,
set R: so the meter reading is at least half
scale and switch S; to REVERSE. This will
result in a lower meter reading. R: should then
be adjusted for a minimum reading on the
meter. Using the suggested load, you will not
get a complete null, but the null should not
be much more than 50 ua for half scale de-
flection in the FORWARD position on S..
Don’t put too much power into the dummy

JUNE 1962

UNNETTLES RIGS
Q-MULTIPLIER/NOTCH FILTERS

"

If your recejver has a nervous cough, un-
nettle it with a Waters Q-Multiplier/Notch
Filter. Enjoy a clear signal, the signal you
were meanttohear, with the Waters Q-Multi-
plier/Notch Filter . .. available in 2 models,
the 337-75S-1 and the 337-KWM-2. These
filters are designed to eliminate hetero-
dynes and other undesirable signals in the
I-f passband of the Collins 75S-1 receivers
and KWM-2 transceivers. Tunable over a
5KC range, 2.5 KC on either side of the
455 KC center frequency, they require very
little power from the Collins equipment:
Jda.@6.3v.and 1.d ma@ 140 v. (275 v. in
the KWM-2). The notch depth is greater
than 40 db. Either Filter comes completely
assembled with easy to follow instructions
for installation and connection.

Available at leading distributors.

WATERS MANUFACTURING, INC.
WAYLAND, MASSACHUSETTS
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load since excessive dissipation can ruin it
and change its characteristics greatly. If you
have a higher power dummy load whose char-
acteristics vou know accurately, by all means
use it, but remember a light bulb 18 not a
good load. Once nulled, lock the nut on R
taking care not to disturb the setting, Replace
the back cover and using the dummy load, re-

check the null to make certain that it has not
shifted.

Using The Meter

To make SWR measurements yvou need only
insert it in the line and set S: to FORWARD
and S; to SWR. Adjust the sensitivity control
for at least a half scale reading. Then switch
S: to REVERSE and read the value. SWR
is then calculated by the following:

Iltd + Irl‘r
SWR =

Itn-i.'l — Ir“r
For example:

1
lﬂt Irwd — 500 L& E.I'Id Iruv — 50 Ea, thﬂn

500 + 50 550
SWR = - = —— =122:1
500 — 50 450

The meter is useful for tune-up purposes
where exact SWR is not needed. Just keep the
FORWARD reading at a constant value and
tune for minimum REVERSE readings. The
exact SWR can be calculated when you have
found the lowest REVERSE position.

The POWER position may appear to be
essentially the same as the SWR position and
it is. When measuring power into a load of
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known fixed value you only need to know
the voltage across (or the current through)
the load. The POWER position on S. is used
with S: set to FORWARD. Rs; is merely set
to a scale reading that is convenient for all
bands if only a relative reading is used. If a
good 50 ohm high power dummy load is avail-
able, you may make accurate calibrations by
using a VTVM plus high frequency detector
probe and measuring the actual voltage across
the load. Just put a T-connector on the load
jack J:.. Put the dummy load on one arm of
the “T"” and read the voltage at the other arm.
200 volts across a pure resistive load of 50
ohms is equal to 800 watts of power. If your
rig delivers a key down R00 watts to a load
then you could set R: at 0.8 ma on the scale,
etc. The scale will not be precisely linear,
particularly at low powers, but if enough re-
sistance is used at R: the effects should be
minimum. Since the coupler voltage is fre-
quency sensitive one setting of R: will not
hold for all bands. If desired, R; could be re-
placed with a switech and a number of selected
resistors (one for each band). This would keep
the scale factor constant between bands. This
could be done for R. as well, but complicates
an otherwise simple device

Operation

Once calibrated, the meter is very simple to
use. Just hook it in the line at some con-
venient point and apply power. With S: set
to FORWARD and S: set to SWR, adjust
R, for at least a half scale reading. Switch
S: to REVERSE and you will then be able to
continuously monitor your reverse power. For
power measurements, set S; to FORWARD
and S: to PWR. Apply power and the meter
will be monitoring your forward power con-
tinuously. R: is a serew driver adjusted pot.
It can be set, and locked at a point which al-
lows operation on all the bands you operate,
The scale reading on each band will be differ-
ent, but once set, these readings can be jotted
down in your log book and any change quickly
noted. This meter is also an excellent device
for the antenna “tinkerer,” or if you have coax
coupling between stages in your rig it can be
used to provide proper power transfer. Best
of all, it is not expensive nor difficult to con-
struct. Try one and you won’t be without one
again. e o4 WOVAT

Parts List

R1—250 ohm pot, serewdriver adjustment w/locking
nut—Ohmite CLU-2511.

R?2—50K pot—Ohmite CB-5031,

R3—50K pot, screwdriver adjustment w/locking nut—
Ohmite CLU-5031.

Cl & C2—.005 uf, 600 V disc ceramie.

D1—I1N6AT diode,

S1—DPDT rotary switch—Centralab 1462,

S2—SPDT slide switch.

Jl & J2—Amphenol 83-1R female echassis connectors

with two 83-1H hoods.
M1—0-1 ma 3" meter—Triplett #£321.
Chassis—3" x 4" x 6" LMB #141,, gray hammertone.
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“MATT" MATTHEWS, K4KMF, enjoys occasional skeds with
other members of the *Raytheon field team" and members
of the headquarters staff.

FIELD ENGINEERING WITH A FUTURE

Man on the move

Meet Matt Matthews, Raytheon Field Engineer
and truly a man on the move. Since joining Ray-
theon’s Electronie Services Division in late 1958,
Matt has held a series of increasingly responsible
assignments that have provided him with the neec-
essary technical and administrative background
for his present position. As the Raytheon repre-
sentative at a major SAC base, Matt’'s current
project responsibilities include on-the-spot engi-
neering and logistical support.

From his basic orientation program at Electronic
Services Division headquarters, Matt progressed
to comprebensive in-plant and field training as-
signments that broadened his knowledge of the
latest airborne inertial guidance systems and
advanced capability radars.

It is possible that you too can qualify for a Ray-

theon Field Engineering future. Requirements
for a career in this area of engineering specializa-
tion include an E.E. degree or its equivalent
in practical experience in guided missiles, fire
control, radar, sonar or communications equip-
ment.

Raytheon’s extensive benefits program includes
attractive starting salaries with regular merit
reviews; life and hospitalization insurance; lib-
eral retirement benefits; educational and reloca-
tion assistance, and an outstanding opportunity
for advancement.

For details concerning Raytheon Field Engineer-
ing, please forward your resume to Mr. R. E.
Guittarr, Electronie Services Division, Raytheon
Company, Northwest Industrial Park, Burlington,
Massachusetts. An equal opportunity employer.

RAY THEON COMPANY

ELECTRONIC SERVICES DIVISION



Selectivity Plus!

IT’S not original to observe that the ama-
teur bands are more crowded than they
were in the not-too-distant past (if I said
how distant, I would be telling my age). For
this reason the decision was made to try to
do something about the condition, in regard
to the receiving end of the station here. After
a lot of thought, it seemed the mechanical
filter bought the most selectivity per dollar.
These filters are compact and need no tedi-
ous adjustment. While they are not quite as
rugged as a battleship, they can be expected
to give a lifetime of service if they are given
the same sort of handling as, say, a fine wrist-
watch. Their cost varies from a ten spot to

three times that much, depending on which ad
yvou read.

The mechanical filter is a compact unit which
can be likened in many ways to an if trans-
former. Because it has little mechanically
resonant dises within it, though, it has prop-

erties of selectivity which will separate stations
on the erowded bands like a whole battery of
Q-multipliers.

Indeed, this analogy is most applicable be-
cause whereas the Q of an if transformer can
be increased to something in the vicinity of
5000 with the aid of positive feedback in the
Q multiplier circuit, the Q of each of the six
resonant dises in the mechanical filter is in the
region of 5000 also, without benefit of any
tricky regenerative circuits.

Electrically, there is no difference in the
hook-up of the filter and of an if transformer.
The filter can be said to have a primary and

Marion Culver W9OFD
1841 South Calhoun Street
Griffith, Indiana

a secondary winding, each of which has to be
brought into resonance with a small trimmer,
just like an if transformer. The difference is
that in the case of the if can, the if energy
in the primary is inductively courled to the
secondary, and in the mechanical filter there
are six little resonant discs between the two
windings.

The primary drives one disc headphone style.
It, in turn, drives the next one mechanically,
and so on down to the end of the string. This
last dise has a special coupling to the second-
ary coil. The filters are symmetrical and thus
can be turned end for end without altering the
characteristic.

While a mechanical filter can be used to
merely replace an if transformer!, in many
cases realizing selectivity such as the operator
has never experienced, the nearly ideal selectiv-
ity characteristic of one of these filters makes
possible design of a much more exotic system,

In the case here, a filter was obtained which

S e TR
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frequency of 250 ke. The official deseription of
the unit is an “upper sideband 250 ke” filter.
An incoming carrier in the if strip is tuned to
fall on the lower-frequency slope of the filter
and is about 25 db down in response. Some
200 cycles higher, the filter rises to its maxi-
mum response. This response continues un-
changed to a frequency of approximately 253.2
ke. With the BFO operating at 250 ke and
an AM station tuned to zero beat, only the
upper 3.2 ke of his signal will be received, and

1See “Take Your Pick,” our technical article in the
April '61 issue for a usable circuit—editor.

73 MAGAZINE



this will be received in exalted-carrier fashion.
The response on the low-frequency side of
250 ke is down 60 to 80 db because of the
phenomenal selectivity characteristic. In the
receiver built here, in daily use for the past
two years, no audio image has been strong
enough to be detected even under the most
ideal conditions.

To put it in figures, the response of the
lower side of this filter falls 60 db in half
a kilocycle, while the upper side falls the same
60 db but takes a full ke to do it. Thus, the
response of the flat top is 3200 cycles wide—
but the response 60-db down (limit of audibil-
ity for most people) is still less than 5 ke, in-
stead of the 12 to 20 ke to be found in many
receivers. Also, you can see that for best
sideband rejection, only the lower side of the
filter should be tuned to a carrier.

When one becomes accustomed to using a
receiver with this characteristic, he finds holes
in the band which cannot be located with more
conventional setups. Indeed, on many occa-
siong, I have tuned in broadcast stations on
adjacent 10-ke channels, each having a signal
which rocks the boat, and then have returned
to put the 3-ke passhand exactly between them
and watched the S-meter fall almost to zero.
If the modulation of each station is voice, the
receiver goes almost silent. For our purposes,
such an opening on a ham band would be con-
sidered a clear channel.

If I wanted to listen to an AM station’s
upper sideband and get nearly infinite rejec-
tion of the lower sideband, the system to use
would be simply the mechanical filter by itself
as described above. A system of sum and dif-
ference heterodyning with separate oscillators
would give sideband selection. But please don’t
stop reading yet; there’s more to come. Pass-
band tuning!

While the homebrew receiver I'm using this
device on has many other features (product
detection, hang ave, always-active S-meter,
squelch, and a panoramie display in the works)
the thing I'm talking about here is simply the
mechanical filter circuitry.

The device is basically a superhet circuit
with a restricted tuning range (10 ke at the
most) and an input frequency derived from the
original receiver’s intermediate frequency,
which in my case is 915 ke, The block diagram
identifies components.

Since the receiver i2f is 915 ke and the inter-
mediate frequency of the device (which I'm
going to call the slicer from here on in) is 250
ke, determined by the filter, obviously we must
have a mixer somewhere.

This mixer is the first stage of the slicer.
To develop the desired 250 ke output, we must
feed it either 665 ke or 1165 ke in addition
to the 915 ke input from the receiver.

As I said earlier, you could use separate

. MOBILE POWER AT EXCEPTIONALLY LOW COST
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cations:
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Topaz Static Converters operate the majority of mobile transmitters and receivers. Through
new concepts in converter circuitry* these units deliver more watts per dollar than any com-
parable unit. In addition, they are smaller and lighter in weight, and higher in efficiency. This
means incressed savings through longer life of batteries and generators,

New models are now available designed specifically for or adaptable to the following applis

specifications:

Model C10WDG** For Swan (all models), also. adaptable to Colling KWM-1 and KWM-2.

.....

Maodel CIOWDD For Gonset " G-T6"

Ountputs: 660 VOC (3B5A max.)
270 VDO (.13A maZz.)
LC Filter
Turn-on and High B4 Relays

*Patemt Pending

Outputs: 600 VDO (maximum .4154)
S FD:’FT [m{}:rt'rmun 24) i
0-120 VOO (plus or minus, b0 VA marimum)
Internal primary power turn-on relay 399-50
GENERAL SPECIFICATIONS FOR ALL MODELS:
Input Requivements: 11-15 VDC, 13 volts nominal Fused
Weight: Approcimately T s, Efficiency: B
Pouwer Output: 260 Watts (Model C10XDG, 260 Watts)
Model C10IVG: Sawe s aloue [edg Lurfi-om Telii. oo s iinssn enmesn onenssssones s £89.50
Model CLOW : This wnil hos aecezsory 120 VAC, 400 CPS, 50 VA owtput. Other apecificalions aame
ag ahuve fesy celafy, bias ' .. i cirearres $7T9.50

Model CAOXDG For Colling KWM-1 & KWM-2

Qutputs: 800 VDC (32564 max.)
280 VDC (21A maz.)
LC Filter and Relay
—50 to —90:-VDC Bias

$134.95

$119.95

L2 __:_____; 3 = bt £ b uCn - s -
e b e T Y o fha LW 124 [Swan Pari Member] 8 mode by Topon led Swon Eng. for wns with Trosccelesrs. Ovder ltoam pewi locel fwan dealpe.
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oscillators to get these frequencies—but that
approach gives you four separate oscillators
(first L. O., two slicer oscillators, and the
BFO) in the complete receiver. This approach
does it with three.

To eliminate the extra oscillator, we build
up a stable oscillator at the receiver if of 915
ke. The important thing in construction of this
oscillator is to keep it reasonably isolated from
everything but the circuit it feeds if you wish
to have tweet-free tuning without the BFO on.
Physical separation between this circuit and
the if input, shielding of long leads, ceramic
bypasses across the heater leads, and short
component leads within the circuit accomplish
this isolation.

The 915 ke signal produced by this oscillator
is fed into a mixer circuit along with a signal
from the 250 ke BFO. Everything about this
mixer is standard, with one exception. In its
output you have a choice of two bandpass
filters, one tuned to 665 ke and the other to
1165 ke. They are selected by a tap switch, and
the output of the selected filter is fed to the
mixer which is the slicer's first stage.

The remainder of the slicer is econventional
of and detector circuitry2? which should give
no trouble to a confirmed homebrew addict.

Bandpass tuning is achieved by bringing
out what would normally be the BFO pitch
control to the front panel. Now, when the BFO
frequency is changed, let’'s see what happens.
Assume you’re listening to a station on 14.105
ke. The receiver is tuned so that his signal is
at exactly 914 ke when it enters the slicer.
‘With the BFO at 250 ke and the injection
switch set to 1165 ke, his signal is transformed
to 251 ke to go through the filter. In the de-
tector, it beats with the 250 ke BFO signal
to give you a 1000-cyecle output. All is well.

Now, assume a kilowatt opens up on 14.107
ke. His signal comes to the slicer at 912 ke,
is transformed to 253 ke, goes right through
the filter along with the signal you want, and
beats with the 250 ke BFO in the detector to

2See the technical article “The Diligent Detector”

in the January issue if you need AM detector ideas, or
“Beat Generation"” in the February issue for SSB and
CW detector ecircuits—editor.

give you a screaming 3 ke QRM signal. All is
distinetly not well at this point.

However, you adjust the BFO “pitch” knob
and change the BFO frequency to 252 ke. The
injection frequency fed to the slicer’s mixer
is automatically changed to 1167 ke. This mixer
transforms the incoming 914 ke signal (the
one you want) to 253 ke which goes through
the filter and beats with the 252 ke BFO to
give you the same 1000-cyecle output you had
before. The interfering 912 ke signal becomes
256 ke after mixing with the 1167 ke injec-
tion of the slicer, and is rejected by the filter.

This electrical ganging of the BFO and the
slicer mixer let you push interference over
either side of the filter. It works equally well
in either position of the sideband selector
switch, but the 1165 ke injection position gives
you a steeper cliff to push the QRM over.

For the CW gang, about the only thing left
to be said is that 300-cycle-wide mechanical
filters are available now for as little as ten
bucks.

Needless to say, the BFO pitch is attained
by tuning the signal to the desired part of the
passband with the main tuning controls. The
BFO frequency controls only the position of
the passband with relation to the receiver if.
However, this is no drawback in operation.
Once you tune the station to the pitech you
want, you can sweep the passband back and
forth around it and the pitch won’t change
by even a cycle.

A word about schematic diagrams. The re-
ceiver of which this system is a part was de-
signed to fill my own special desires, and I'm
sure that not one of you would want to dupli-
cate it i1tem by item. Every circuit in the
system is standard and has been published
elsewhere® only the way in which they’re put
together, as shown in the block diagram, is
unusual. Therefore schematics have been
omitted as unnecessary; use the idea with any
pet circuit you have. ... WOOFD

SFor schematies of indivdual ecircuits which may be
used, see our series of technical articles on receiver cir-
cuits in the November through July issues, Other eircuits
may be found in the Radio Amateur's Handbook or in

the Radio Handbook (available from Radio Bookshop)—
editor,

SUMMER 1362 CALLBOOKS

The SUMMER issues of the CALLBOOK are now on sale at your fav-

orite radio

parts store. Be sure to ask for your copies of the latest

edition. Or order direct by mail from the publisher:

United States Section, per copy
(All K & W calls)

Foreign Section, per copy
(All countries outside U.S.A.)

$5.00 plus 25¢ for
mailing.

$3.00 plus 25¢ for

mailing.

RADIO AMATEUR CALLBOOK, Inc.

4844 Fullerton Avenue, Chicago

32

39, Illinois, Dept. ST-6
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EYE BUYs.

AMERICAN GELOSO V.F.0.'s

Wired, tested, calibrated, ready
for use. Mod, '4/104 fer driving
one 807 or 6146 fmal in AM or
CW under Class ‘‘C’" conditions.

Mod. 4/102 for driving two BOT's
or 6146's final. Has 5 bands,
Supplied with Mod, 1640

dial ass'y.

Mod. 4/103 for 144-148 mc
bands. Combines VFO primary
freq. of 18 mc with xtal
fuadamental freq. of 12 mc.
Supplied with Mod. 1647

dial ass'y.

Mod. 4/104, 4/102 or 4/103
less tubes and xtal, each $29.85

* AMECO NUVISTOR CONVERTERS
+ 0 b Choice of separate models for
UL Ly 50, 144 or 220 mc bands. Output

4 4 . frequency easily changed for
present and future requirements.
Three RCA 6CW4 Nuvistors used,
two as RF amps, one as mixer
with 6J6 oscillator., Noise fig-
ure: 2.5 db for 50 mc model,
3.0 db for 144 mc, and 4.0 db
[ for 22[:| nl'ulu:: model, Image, spuri-
Specity desred IF autput for 30° o panes reumrot. 00 1

converter model selected. V@30ma63V @1 amp.
Kit: CN-50K, CN-144K, or CN-220K, each $34.95
Wired & Tested: CN-50W, CN-144W or CN-220W, each  $49 95

____ PRECISION PLANETARY-VERNIER
- for exceptionally fine tuning

Superb craftsmanship by Jackson Bros.
of England, Ball bearing drive, 14"
dia. shaft, 1%" long, 6:1 ratio,

vy ¥B for fine tlmlng. Easﬂy adapt-

able to any shaft, Comparable

Amateur Net $1.50 eo.
10 for $13.50

...::_.:-:.

AMERICAN GELOSO Pl TUNING COILS

Units have & posit. tap switch
mounted on ceramic coil form.
Mpd. 4/111 designed for use
with two B07's or 6146's (in par-
allel). Freq. Range 3.5 to 29.7 mc:

Mod. 4/112 is designed for use
with single 807 or 6146. Handles
up to 60 w. Range: 3.5 to 29.7 mc.

Mod. 4/111 or 4/112, each $4.95

Shown
4 " approximately actual sizé

PRECISION BALL DRIVE DIAL

Another superb product of Jackson
Bros. of England, 4” dia. dial with 6:1
ball drive ratio, Fits standard 14"
- shaft. For that velvet touch...

Amateur Net $3.95

AMECO NUVISTOR
"'"":';,"‘"‘-h PREAMPLIFIER

FOR 50, 144 or 220 me.
Over 20 db gain pius a lower
noise figure, 2 tuned ckis,
6CW4 Nuvistor completely nen-
tralized. Noise figure is 2.5 db
@ 50 me, 3.0 db @ 144 me
and 4.0 ﬁﬁ 220 mc, Power
raqmremem 100150 v. @ 8
ma, and 6.3 v. at .13 amps.
SFme frequencr desired.

Versatile Miniature Transformer

Same as used in W2EWL SSB Rig — March
1956 QST. Three sets of CT windings for
a combination of impedances: 600 ohms,

E - R e R e T
taps the Iapedances are Gkarterod) The MAIL ORDERS PROMPTLY PROCESSED

ideal transf f tter.
S it Sty | SAME DAY SHIPMENT FRoM STOCK

impedance choke, Ime to grid or plate, T e | =

etc. Size only 27 h. x 3” w, X 34" d. -2 e 2 - A o A
New and fully :Malded.
Amalteur Net $1.39

3 for $3.49 10 for $10.7 .
ARROW Authorized distributor of HEATHKIT lq:i;:lnt : AR R 0 z ELE_C TRONICS, INC.

“*"“" R, llt %ﬁ " 65 Cortlandt Street, New York 7, N. Y. o Dighy 9-4730
:_;.;;---" L PRICES FOB.N.Y.C. | 923 Jericho Turnpike, Mineola, N. Y. e Ploneer 6-8686°
R S T

Sencl for Arrow’s

_ 1962 Catalog F REE

o 1SRRI et | | il P e g B IR B T

| Also available for 27 me¢
m. Citizens band.

_ Mod. PV, wired & tuﬂud$]3-g5

Tl

COMING SOON — Our New Branch A#
225 Main Street, Norwalk, Connecticut




Overload Relay

Harvey R. Pierce W¢OPA
5372 E. Bald Eagle Blvd.
White Bear Lake 10, Minnesota

tailor-made circuit breaker for power supplies.

ERE’S a fast-acting, low-cost circuit break-

er for any transmitter or power supply

that must be fused for over 150 ma and can

afford to lose about 10 to 15 volts in the de-

vice. It uses a dpdt 24 vde surplus relay, any

make or model, plus a capacitor and some
resistors.

Observe Fig. 1. With a relay connected thus,
it will just buzz when the current exceeds the
pull-in value for the relay. An audible warning,
but no protection. If we add a ecapacitor, the
buzz slows to a rattle, as the contacts stay
open while the capacitor charges (see Fig. 2).
Still no protection. If we add a resistor, as in
Fig. 3, the relay will pull in and disconnect
the load and substitute the resistor. If the re-
sistor has a low-enough value, the relay will
remain in this position, the load disconnected,
until the power supply itself is turned off, cut-
ting the current and releasing the relay.

This is fine, except it doesn’t protect the
power supply too well, and the pull-in point
depends entirely on the relay. So let’s see Fig.
4. Here a variable shunt has been added to ad-
just the pull-in eurrent. And a pair of contacts
are used to disconneet the shunt so the holding
current will be just that of the relay. The hold-
ing resistor now does double duty too, as part
of the power supply bleeder. And a neon light
indicator shows if the breaker is open and still
connected to a load.

To add this gadget to a power supply, you
must know ohm’s law and have an ohmeter.
Proceed as follows—First, find a 24 to 28 volt
relay, DPDT. Measure its resistance in ohms,

and determine from that the current it will
draw at 24 volts. This will be somewhat greater
than the pull-in current, of course, and about
50% greater than the hold-in current, but to be
safe it’s best to use this value in our calcu-
lations. The shunt resistor, R1, is so calculated
that in parallel with the relay resistance, the
voltage drop at the overload current is 24 volts.
Use a wire wound variable, but be sure the
wire will handle the current. The series resis-
tor, R2 is calculated to pass the relay current
at the power supply voltage. The bleeder re-
sistor, R3, is calculated to pass 10 ma at the
power supply voltage with R2 in series with it.
The neon resistor, R4, is figured as 150 K ohms
for every 100 volts of power supply.

Supposing we have a relay for 24 volts that
measures 300 ohms. The normal current will be
24 +— 300 = .080, or 80 ma. We want to pro-
tect a 600 v power supply at 250 ma.
250 ma — 80 ma = 170 ma, the current thru
R1. R1 then equals 24 = .17, or 141 ohms. An
adjustable resistor good for about 200 ma or
more can be used. R2 will then equal 600 v
divided by 80 ma, or 7500 ohms. Its wattage
is 600 x .08 or 48 watts. R3 plus R2 equals
600 divided by .01, or 60,000 ohms, so R3
should be about 50 K ohms. R4 is 6 x 150 K,
or 900 K ohms, so a 1 meg. resistor will be
OK. Capacitor C is .b at 600 v.

Should you wish to experiment, R2 can be
a higher value, perhaps, as the holding current
will be less than 80 ma. R1 could be determined
precisely by placing a milliammeter in the cir-
cuit to measure the load and with the load set

73 MAGAZINE



at the desired value increasing R1 until the
breaker trips. R1 can be an adjustable rheo-
stat, and 1ts pointer calibrated in ma.

While any relay of the DPDT variety will
work, it is better to have one that requires
moderately low current so that the size (wat-
tage) of R2 will not be too large. Higher volt-
age relays entail higher voltage drops and more
loss of power supply voltage. 24 vde relays, so
common and cheap, will seldom cause more
than a 12 v drop in normal use. 12 v relays
can also be used, but many of them take more
current than you may want to protect against
(250 ma is a common 12 v relay current.)

To re-set the breaker, just turn the voltage
off. If the short or overload continues, the
breaker will break again as soon as voltage is
applied. It can be made adjustable from the
panel if desired. About the only precaution to
be taken in installing it is in insulating the
relay from ground, as most 24 v relays were
not insulated for high voltages (over 250 v).
The capacitor C should be able to withstand
the high voltage and should be of fairly high
capacity, at least .b mfd. If adjustments can
be made to the relay, contacts “B” (load)
should open after “A,” and just before “C”
closes. It is sometimes possible to reduce the
current requirements of the relay by reducing
the spring tension a bit. These last suggestions
are for the experimenters.

Put one of these things in your rig. It may

save its cost or more in rectifiers the first time
it works! . WoOPA

hon ible characteristics of pure
e vertical polorization and
e matched feed points, with

ol .,
G-A.M HIGH GAIN ANTENNAS

CONTROLLED RADIATION

Pattern is beamed toward the horizon
for optimum response,

Mounting Structure Does Not Affect
Radiation Pattern

TG-5-S (144-170 me) 1G-2-R
4 >
$18.00 Net
Half Wave

Element

$74.25 Net
3 ELEMENTS
Fixed Station
3X Power of Maximum
TG-2-R Possible Gain

Although independent use of the
TG-5-S and TG-2-R give amaz-
ing performance, their combined
use as ‘‘Team-Mates’’ produce
the ultimate in gain and effi-
ciency. The engineered compat-

the elimination of horizon-
tal polorization, make the
“"Team-Mates’’ leaders in
the field of communication

Gain Figures, Radiation Pat-

terns and Catalogs Listing
All Models are Available

.............

.......................

ﬁ “TEAM-MATES"” 7

......

.......

.......

_____________________________________________

” 5EE TGUHDISIEIBUTER DE WEIIE GAM D!EI‘.'EI

(%/wfd

138 Lincoln St., Manchester, N. H.

175 WATTS
WITH
P&H 2-150
TRANSMITTING
CONVERTER

Here’s the simple easy way to go VHF on TWO
METERS! Just feed the 20 meter output of your
present SSB, AM or CW exciter into the P&H 2-150
and you have 175 Watts PEP on TWO METERS, either
crystal or VFO controlled, depending on your exciter
features. Resistive Pi-Pad and switchable Half-Power
Pad permits operation with any 5 to 100 Watt
exciter. Since the 2-150 is a high stability mixing de-
vice, the output signal stability is the same as that of
your exciter. Uses a 6EA8BCrystal Oscillator/Tripler;
a 6360 cathode follower; a 6360 Balanced Mixer
and a 7854 push-pull Output Tube. Power input to
7854 final: 175 Watts PEP on SSB, 165 Waits

Complete — With Built-in Power Supply,
All Tubes and Crystal, for Only $329.95*

* Slightly higher west of Rockies

JUNE 1962
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-
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CVW, 90 Watts linear AM. Entire chassis and
all shielding is COPPER PLATED. Output jack pro-
vided to furnish oscillator signal injection for receiv-
ing converter. Quiet 200 CFM forced-air cooling.
50-70 ohm input and output impedances. Husky
built-in power supply has three separate rectifiers
and filter combinations. Meter reads; PA GRID, PA
PLATE and RELATIVE RF OUTPUT. Modernistic curved
corner grey cabinet; 9 X 15" X 10%"”, The P&H
2-150 is so thoroughly shielded, by-passed and par-
csitic-free that it operates as smoothly as an 80
meter transmitter. P&H also manufactures the Model
6-150: 175 Watts on 6 Meters.

WRITE FOR LITERATURE

ELECTRONICS INC.

424 Columbia , Lafayette, Ind.

Fa o
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A /3¢

Noise
Clipper

NE of the handier accessories in the shack

is the noise clipper. Connected between
the audio source and the headphones, it will
chop off noise peaks and prevent excessively
loud signals from getting through to your
ears. In most cases it can be used without
modification to the receiver, which should ap-
peal to the owners of commercial gear. Best of
all, it costs only 73¢ (or rather, it cost me
73¢; it will cost you somewhere in the neigh-
borhood of 57¢).

The circuit is shown in Fig. 1. The clipping
action relies on the forward conduction curve
of silicon diodes, shown in Fig. 2. So long as
the signal peaks stay below the knee of the
curve, the clipping is insignificant. However,
1if a noise peak goes over the knee, the diodes
will conduct heavily and, combined with the
internal resistance of the source, limit the peak
to one or two volts. Another way of looking
at the clipping action is to picture a five ohm
resistor which 1s shunted across the head-
phones during noise peaks. The resistor by-
passes most of the noise. Incidentally, this
also explains why the clipper will not work
effectively with a speaker. Five ohms shunted
across a four ohm speaker won’t reduce the
volume appreciably.

Although any of the common silicon power
rectifiers will work in this circuit, the TAB
diodes were specified from an economy stand-
point. Similarly, the MC-385 provides the

e
LS
—
Fle.l ; FI6. 2

Fig. | 4 diodes 25 piv 750 ma @ 9¢ each from
TAB, 11| Liberty Street, New York 6, N. Y, One

MC-385 @ & for $1.00 from Selectronics, 1206
S. Napa Street, Phila., Pa.
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James F. Garrity KeWML
1228 Ashland Avenue
Gt. Paul 4, Minnesota

Photography by Bob Jacobs.

chassis, plug and jack at minimum expense.
Originally, it was used to transform low im-
pedance headphones for use in high impedance
circuits, and the miniature autotransformer
it contains should have some possibilities in
transistor work.

Construction takes about thirty minutes.
First, remove the cover to the M(C-385 and re-
move the transformer. Next, connect the diodes
in pairs, as in Fig. 3. Don’t allow the diode
cases to touch. Solder one end of the first pair
to the plug connection. Use short leads or the
diodes won't fit in the case. Connect one lead
of the second pair to the ground lug on the
jack, again with short leads. Connect the re-
maining leads of each pair together in mid-
air or to a solder terminal. Finally, connect
a wire from the plug to the remaining lug on
the jack.

To use the clipper, connect it between the
audio output and the headphones. The clipper
will work in any of the common output cir-
cuits, except the ones shown in Fig. 4. In that
case, the dc voltage drop across the phones
will bias one set of diodes into conduction, ef-
fectively rectifying any signal (new detector,
maybe?). A word of warning: if you have a
high-powered audio system (like push-pull
6L6’s) it is possible to exceed the dissipation
ratings of the diodes on high volume levels.
At one watt each, the limit for the clipper is
four watts. ... KdWML

F-
#

el

FIG 3 Fic. 4

Fig. 2 Forward conduction curve of silicon di-
odes.

Fig. 3 Arrangement of diode pairs.

Fig. 4 Clipper won't work in these circuits.
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OUTSTANDING
VALUE! AT $30Q9°

(less battery)

LTHE HAMMARLUND “Perconal TJouch’
ELECTRONIC KEYER HK-1B

Hard to believe—but true...and backed up
by the most distinguished name in Amateur
radio——HAMMARLUND.

The new Hammarlund ‘Personal Touch’ keyer
is an incredible value—packed with the per-
formance and features found in ‘‘Big-Money"
units—yet priced at just half the cost of

comparable-quality keyers.
This compact, fully-transistorized code gener-

LSRN Automatic, semi-auto-
matic (bug) or straight key operation.

Volume adjustable sidetone signal for
monitoring or code practice.

Speed Range with variable dot/dash ratio.
(Approx. 8-50 WPM)

Battery operation and compact size for
ideal field day exercise use.

. SIMPLE Transistorized circuitry

for extended service.

ator combines every desirable feature of elec-
tronic sending with distinctive dot/dash control
to give messages your own distinctive ‘‘touch’’.
Ideal for expert or novice alike, it provides a
full range of speeds to match individual

proficiency.

Study these “$ $ $ $'' features and convince
yourself that the HK-1B is the ‘“Best Buy"' in
electronic keyer history!

AANE  Keying relay contacts have

greater current carrying capability than
a transistor—removing limitation of tran-
sistor keying and eliminating possible
transistor damage due to reversing
polarity.

AUMLLEDNIN Low drain transistor cir-
cuitry results in indefinite life from
standard 22%2 volt battery.

Compact
Only 77 wide, 4%2" deep, 238" high.

HAMMARLUND

MANUFACTURING COMPANY,

INC.

A Giannini Scientific Company

53 West 23 rd Street,

JUNE 1962

New York 10, N.Y.
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TR SOB
FEW years ago with the advent of the

A low-cost tape recorder many of us ob-
tained one for family use. After the “new”
had worn off recording the children, party
tapes, and not-so-hi-fi dubbings of the top ten
tunes of the day, many of these units were
either relegated to the storage closet or saw
temporary service in the ham shack. It usually
did not stay in the shack too long because of
the tedious procedure used on AM. It necessi-
tated recording a CQ or directional call, re-
winding the tape, playing it back on the air,
and if no results were obtained, rewinding, re-
threading, usually, and going thru the process

e

Tape output may be up to 16 ohms Z. If 500
raise value of R to prevent input stage overload.
Try 3 megohms to start, and adjust as required.

over again. It wasn’t worth the effort. With
sideband, or other VOX operation, the tape
recorder can be a real convenience. It is pos-
sible to use a tape deck to advantage with
practically no effort. The secret of this new
convenience is the “closed loop” of tape. With
it you can make a 15 or 20 second call fol-
lowed by a period of listening, then the whole
deal repeats itself all automatically. I find it
particularly useful for calling schedules, direc-
tional CQs, and for opening up a band that
sounds dead from lack of activity.

Basically, this is how it works. You cut an
8 to 10 foot length of heavy duty (MYLAR
preferred) recording tape and splice the ends
together forming a loop of tape. This you put
on your recorder, with the excess hanging
over the back of the table or desk, A small
weight in the form of loop solder is hung
on the dangling bottom of the loop. This pulls
the tape so it won’t foul up in the capstan.
When you make the splice in the tape, use a
colored cellophane tape or the regular white
splicing tape. The reason for this is to have
a visible “beginning” and “ending” spot. Set
your recorder on the slowest speed usually
8l 1.p.s. and time the interval that it takes
the colored splice to make one trip thru the
machine. This should be from 25 to 40 seconds.
If it is less than 25 seconds make a new and
longer loop. Now, using the microphone that
comes with the recorder (for simplicity) make

Ted Wilds KZ55W
Box 2519, Balboa,

Canal Zone

a 15 second “TESTING” transmission and
sign your call. This will leave about ten sec-
onds of dead air on the tape. Play it back and
listen for two possible defects. One is noise
on the tape during the dead air period. If any
shows up, let the tape run thru the machine
on “record” with the volume down to clean
off any previous recording, so that the noise
won’t trip the VOX in the “listen” period.
Re-record your brief test transmission. Second-
ly listen to yourself for undue pauses between
words that will allow the VOX to drop out
unnecessarily during the transmitting period
of the cycle. The object is to make a smooth
transmission followed by a dead air period
when the VOX will drop out and turn the re-
ceiver on.

Now let’s consider the use of the tape ma-
chine with the rig. The simplest way is to put
the station mike in front of the recorder speak-
er and let it run. Adjust the volume of the
recorder so that it trips the VOX smoothly. At
the end of your test transmission, the dead
air period will let the VOX drop out and the
receiver operate. This will repeat itself over
and over again until you shut the darn thing
off. Unless you have an unusual fondness for

the sound of your own voice, you will want a
silent means of doing this, particularly if your
scheduled station is a few minutes late!
Most home type tape machines have a 4 ohm
external or auxiliary speaker output jack.
Make up a connecting cable with a plug on one
end that will fit the microphone input jack on
your transmitter. On the other end put a
plug that fits the 4 ohm output jack on the tape
recorder. In series with the hot lead in one of
these plugs put a half megohm 4 watt resis-
tor. If you want to get real fancy, make up a
small switching box as shown in the diagram.
The on-the-ailr procedure is to make a re-
cording calling your scheduled station using
his call about three times followed by your
call once, with the rest of the loop blank. Turn
on the tape in the playback position and sit
back and relax. All yvou will hear will be the
receiver noise during the “listen” portion of
the tape until your station comes back to you.
When he does, turn off the tape, plug in your

(Turn to bottom of page 40)
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Take your equipment

ELECTRA POWER g
110 volt /AC generator @
gives you 3300 watts, '
Instantly, on the move
or parked!

Now, without any modifications Your Electra Power controls mount No more power supply troubles.
at all, you can take...and use easily under the dash, finger-tip Now you can send and receive
... your home rig in your car. close, and ready for instant use. from any place you take your rig.

mounts on your
AUTO - TRUCK - TRACTOR - BOAT

This is what you have waited for! Now there are  Fan-belt driven, the Electra Power generator
no more special mobile power-supply problems. develops full output when engine RPMs are
You can use the same rig in your home or in your  slightly over idle. Electra Power also allows CD
car. For the first time, full 1000 watt mobile oper- operations from areas ordinarily considered
ation is really possible for everyone. “boxed-in" for lower powered transmitters.

J.W.of Long Beach reports, “‘lets me operate on any band SSB 2kw PEP at home or in my car with the same rig.”

GADCO ELECTRA/ELECTRA POWER AT EL ot 1
2325 WILSHIRE BLVD., SANTA MONICA, CALIF. Disneyland

DISTRIBUTORS WANTED JUNE 1-2-3. _J

JUNE 1962
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Phase Inversion

Since the advent of phone transmission,
hams (engineers too) have been striving to
increase the effectiveness of the modulator be
it AM, SSB, or FM while keeping the size,
cost, weight, and complexity of the cireuits to
a minimum.

Although the ecireuit shown here may not
increase the effectiveness of a rig to kilowatt
proportions, I feel it will help with all the
other qualities mentioned. Now, before some-
one dies of curiosity, Fig. 1 is a unique circuit

Vi

FIG |

that provides phase inversion right in the
push-pull output stage of a driver, modulator,
or audio amplifier. This eliminates the need
for a phase inversion stage (complex) or inter-
stage transformer (heavy, large, and expen-
sive). At this time all CW men should QSY
to the page labeled de W2NSD, unless they
care for hi-fi or some such.

V1 is an ordinary speech amplifier stage,
V2&3 is the yank-shove output stage. Assume
the signal across R2 goes positive (less nega-
tive) causing larger plate current to flow in
V2, which causes more voltage drop across the
cathode resistor R3 (cathode more positive to
ground). The grid of V3 is grounded and the

(Continued from page 38)

station mike instead of the recorder cable and
proceed normally.

This gadget is particularly useful for con-
test operation, where you make the same CQ
Contest call many many times during a week-
end. The MYLAR tape was suggested earlier
because I find that acetate tape will wear out
in a relatively short time. A MYLAR loop
lasts me about three months of daily use.
(For the uninitiated: you must have VOX
operation for the system to work!!!). If you
want to have some fun, tape-call vour local
buddy on the air and call him on the land-
line at the same time. He do get confused!

. . « KZbSW
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Dean Cupp W4JKL
Route #4
Morristown, Tennessea

increasing bias reduces the current through
V3. When the grid of V2 goes more negative
the opposite happens: less current flowing
through V2 causes less drop across the cathode
resistor, and more current in V3. Presto: phase
inversion, exactly 180 degrees with no worries
about matching resistor and capacitor values
or paying for a transformer. R3 is the normal
cathode resistor for class A or AB1 operation.

FiL.

Rl = CARRIER BALANCE

CARRIER B+
INPUT

Fi6. 2

Other classes of operation should not be at-
tempted since they require power that a volt-
age amplifier can’t deliver. There’s little choice
but to use a transformer when using AB2 or
B, since a phase inverter can’t supply the
power either. R1, R2, and Cl are the values

Ri= CARRIER BALANCE ~

G 3

normally used with V1. Do not by-pass the
cathodes of V2&3, this would make V3 inop-
erative. (Note: this circuit also saves the cost
of the by-pass.) AM fellows may stop here
and let the SSB fans read on.

The following is not solder-no solder direc-
tions, but food for thought. Fig. 2 is a common
balanced modulator. Fig. 3 is a modified version
using the circuit of Fig. 1 to achieve phase
inversion. The audio is fed to the grid, rf to
the cathodes. This might be tried with different
types of balanced modulators. Although I have
not tried the SSB version everything indicates
it would work and I am quite interested to
hear from anyone who tries it. How brave are
you? ... W4JKL
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GOOD MOBILES GO...

10-15-20-40-75 METERS

NEW-TRONICS

ANTENNA

® Now, Get Fixed Station Reports with the “HUSTLER”

Buy only the mast and resonators for the bands you operate. No need for matching devices, no feed line
length problems. Use any length of 52 ohm cable. This is a new, efficient concept of center loading.
Each of the five resonators has a coil specially designed for maximum radiation for a particular band.
Center frequency tuning is by means of an adjustable stainless steel rod in the resonator.

b

The 54-inch fold-over, heat treated, l4-inch aluminum mast permits instantaneous interchange of
resonators. Mast folds over for garage storage. When opened to full height, the two sections of the
permanently hinged mast are held rigidly in position by a shake proof sleeve arrangement. Mast has
Ya-24 base stud to fit all standard mobile mounts, Power rating is 75 watts dc input A.M. — 250 watts

PEP input for SSB.
ANTENNA ASSEMBLY CONSISTS OF 1 MAST and 1 RESONATOR

| Part No. | Deicriptiun Total Height of Antenna l Amateur H&tl
MO-1 54" Mast folds at 15" from base (For Rear Deck or Fender Mount) $ 7.95
MO-2 54" Mast folds at 27" from base (For Bumper Mount) 7.95
RM-10 10 Meter Resonator Maximum B0" — Minimum 75" 9.95 !
RM-15 15 Meter Resonator Maximum 81" — Minimum 76" 6.95 |
RM-20 20 Meter Resonator Maximum 83" — Minimum 78" 7.95 I
RM-40 40 Meter Resonator Maximum 92" — Minimum 87" 9.95 |

_ RM-75 75 Meter Resonator Maximum 97" — Minimum 91° 11.95 |

ANY MAST OR RESONATOR MAY BE PURCHASED SEPARATELY
FITS MORE CARS THAN ANY OTHER BUMPER MOUNT!

MODEL BM-1 Flat alloy steel strap fits tightly against any shape bumper yet
is inconspicuous. Length of strap permits its attachment to both large and

small bumpers.

Assembly is held in place by two “J'" bolts at the top of the bumper and strap
clamp at the bottom. ‘‘J"” bolts may be inserted between top of bumper and car

body where clearance is as low as 14",

Whip receptacle assembly consists of a heavily chrome plated_lb"z" die cast
Zamak ball with 34-24 thread. Adjustable so as to maintain whip in true vertical
position. Black phenolic base. All metal parts of the bumper mount are heavy

CROMIUIT D REE. iiiiis viiiiseinatiocristinaceshlonass ssensaunrsnetnrssiiontvaavhiesinnesvs Rasaparesnsvas Nvs $6.95

See these outstanding NEW-TRONICS products at your electronics dis-
tributor. If he cannot supply you send check or money order for imme-
diate delivery. Write for literature on the complete NEW-TRONICS line.

NEW-TRONICS CORP. cicicio 13, oo

JUNE 1962
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an Electronic Keyer

Al Brogdon, W4UWA/K3IKMO
316 West Fairmount Avenue
State College, Pennsylvania

for lazy, stingy perfectionists

IF you are by nature a lazy person, who likes
to be able to send CW without having to
poke out each character—and stingy, so you
want an electronic keyer for under $20—and
a perfectionist, so you want nice self-complet-
ing characters—read on.

The original circuit from which this keyer
evolved was developed by G. Franklin Mont-
gomery, W3FQB, and was published in the
March, 1952, issue of CQ magazine. As an
indication of its quality, the basic ecircuit has
been outright copied or slightly modified for
use in composite circuits over a half dozen
times in later issues of CQ and QST. This is
the same circuit as the one in the 1960 ARRL
Handbook, which was the first electronic keyer
circuit ever to appear in the Handbook.

Correspondence with Jack Gallagher, Wb-
HZB—another electronic keyer designer of
wide-spread fame—brought to the attention
of the author (me, in other words) the
W5H5HZB simplification of the W3FQB circuit.
This modification produced equal quality CW
with one less triode section than the original
circuit. After a few more simplifications by
the author, the circuit as shown in Fig. 1 was
found to be the simplest possible circuit that
would produce good, reliable CW,

The Field Day Special

The local Nittany Amateur Radio Club was
making plans for Field Day 1960 and was
desperate for CW operators. As a last re-
sort, they invited the author, who holds the
Amateur Extra First Class Lid License, to
participate on the 420 me CW position. Since
the author had previously traded his electronic

mmmmmmm
aaaaa
mmmmmmmmmm

mmmmmmmmmmmmmm

........

Parts List

VI—Dual triode: 65SN7, 12AT7, 12AU7T, 6CGT are OK.
Tl1—AF Transformer with push-pull winding. Secondary

not used.
T2—120v @ 20 ma, 6.3v @ 300 ma, minimum,
SR—Selenium or silicon rectifier, 60 ma minimum.
Cl1—30mfd is good, more is better. 160vdec.
RY—See text.
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keyer in a horse-trade, it was obvious that
another kever must be built in short order.
The keyer as shown in Fig. 2 was built in a
great hurry. This model was built on a used
chassis, utilizing existing holes, and was re-
wired several times in the process of getting
the best performance. This resulted in the
rat’s nest of wiring as shown in Fig. 3. Allow
me to digress. Most amateur radio magazines
show pictures of the undersides of electronics
equipment with nice, neat work, wiring har-
nesses and the works. The author is sure that
the readers of 73 will enjoy, for a change,
seeing a piece of equipment that looks as bad
as anything they ever built.

The Stikky Peanut Butter jar is actually
the plate-sensitive relay. The jar was part of
the relay, serving as a dust cover. The label
was added as a touch of color, and came from
Mad magazine. The switch hanging by one

hand from the left side of the chassis is a
SPDT spring-return switch which is used to
close the key in one position, for tuning pur-
poses, and to turn the VFO on in the other

position, for frequency spotting. It is not
shown in the keyer schematic, but may be
added as desired.

For a discussion of the theory of operation
of this keyer, refer to either the 1960 ARRL
Handbook, or the original article in March,
1952, CQ. Basically, Vi is a saw-tooth osecil-
lator, and Vi, is a limiter, so that the output
is approximately a square wave.

The relay used for this circuit should be a
plate-sensitive relay that pulls in at 3 ma or
less. The Sigma 41F-5000S-SIL or equivalent
(5000 ohm coil) would be a good relay for
this keyer. However, a good buy in a relay
may be found in the current Burstein-Apple-
bee general catalog (bargain section, where
else?). The catalog number for this relay is
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18B156, and the cost is $3.95. This is a Sigma
relay (Sigma number unknown) with a 16000
ohm coil, and fully adjustable contacts, which
is a necessity for the best adjustment and, con-
sequently, the best operation. This relay 1is
shown on W3SMV’s keyer in Fig. 4. W3SMV’s
circuit is the same as Fig. 1, using a 12AT7.
From his observations, the 12AT7 is the best
miniature tube for this ecircuit, with either a
12AUT or 6CGT7 being perfectly acceptable
substitutes.

Incidentally, while you have the B-A catalog
open to the bargain section, check for a small
power transformer and an audio transformer
with a push-pull winding. You will find they
also have good prices on these items.

Fig. 4
Keyer Adjustment

The relay should be carefully adjusted for
best operation with this circuit, or any elec-
tronic keyer ecircuit. First, push the relay
closed by hand and adjust the closed contacts
so that good, solid contact is made. Then,
with the relay in the relaxed position, adjust
the relaxed contact so that there is 1/32 inch
or less spacing between the keying contacts.

Now set the weight control at minimum,
and the other two controls (speed and ratio)
near mid-range. Advance the weight control
until closing one side of the key produces
characters of some sort. Now adjust the ratio
control for a dot:dash ratio of 1:3. One of the
easiest ways to adjust this ratio is to send
“dididididahdahdididididahdah,” ete., adjust-
ing the ratio so that the dit strings take ex-
actly the same amount of time to send as the
dah strings (four dots and the enclosed three
spaces is equal to two dashes and the enclosed
one space). After this ratio is adjusted,
adjust the weight again so that the space
between dots or dashes is equal to the length
of the dots. Once these two adjustments are
made (ratio and weight) they will not have
to be touched again, so the controls may be
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put on the back panel or some other out-of-
the-way place. The speed control may be
varied throughout its entire range without
upsetting these adjustments.

It should be noted that a good relay with
soft silver contacts should not be used to key
high currents, as in a transmitter where all
stages are simultaneously cathode-keyed.
Such use will cause the relay contacts to be-
come dirty, eventually pitted, and will likely
cause them to weld themselves together just as
you snag some rare DX (Murphy’s Law). The
author’s keyer is used to key a grid-block time-
sequence system, where little current flows
through the relay contacts. W3SMV uses his
to key a Vackar VFO circuit, with all buffers
and the final operated either with fixed bias
or cathode bias.

If the speed range provided by this keyer
is not what you want, changing the value of
the speed control and the fixed resistor in
series with it will change both the range of
variation, and the highest (or lowest) speed
available. Adding resistance causes the keyer
to operate at a slower speed.

After you have built this circuit, and have
the keyer operating properly, practice with it
until you can send decent CW before putting
it on the air. Nothing sounds so downright
embarrassing as a ham learning to use an
electronic keyer by getting on the air with it.
Don’t be like the fellow on 40 CW with a
new Whaleyscrathers Straddyvarious keyer
who said, “MHE KIYEL HR IH W J9TO
MODEAS, 50W DOIS IT HOUNB?” The
FCC, unfortunately, does not permit our tell-
ing him how it sounds.

If you would like to hear the “Field Day
Special” in operation, look for KSKMO either
on the WPA traffic net or on the low end of
80 meter CW chasing DX.

Photo credit goes to Carl Volz, Jr.,, W3SMYV.
For the benefit of the photo bugs in the read-
ing audience, Carl made the pictures indoors
with available light through a single window,
using wet plates. . . . KBKMO
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This gadget saves gas and patience
if you are building a noise limiter.

the
I

\\Pop
Box

an why would anyone want to generate
ignition noise when 199,999 hams are
trying to get rid of it? I'm not really sure,
but don’t tell Wayne or he may not print this.
One possible reason would be to save gasoline.
You did run the buggy to check that last noise
limiter eircuit, didn't you?

Actually, it is quite fashionable to fight
noise with noise. Just as wide band noise gen-
erators are used to measure converter per-

ANT
JACK

RI
10K

115V

i ooe

formance, so the Pop Box generates a stable
ignition type of noise useful in testing the
effectiveness of a limiter.

The schematic shows the Pop Box to be a
miniature ignition circuit, with a thyratron for
the points and a model coil for the spark. The
thyratron grid is fed out of phase with the
plate to prevent too early firing. Should the
circuit not operate, reverse the 6v or the HV
leads.

Construction
While I used a wood box, it would be better

to use a shielded enclosure, such as a Minibox.
The parts placement is not important. A piece
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Tom Lamb KB8ERV
1046 Larchwood Rd.
Mansfield, Ohio

of insulated wire wrapped around the HV ter-
minal on the coil couples the spark pulse to
the antenna jack. The spark gap is not eritical
so long as a stable spark is obtained. My gap
was about &".

Use

To use the Pop Box, just set it near your
receiver and turn it on. If necessary, plug a
short whip or piece of wire into the antenna
jack to obtain the desired pulse strength. Now
turn on the noise limiter and note the noise

reduction. The main idea is that with a scope
to show just what is happening, and the Pop
Box to cause it to happen, a noise limiter cir-
cuit can be adjusted for best performance in
your receiver, . « . KEBERV
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AM - FSK - SSB - ISB - CW - FAX

TMC Models SBT-1K series of transmitters pro-
vide conservatively rated 1 kw PEP output in
SSB modes, with Signal to Distortion ratio of
40db, and 1 kw average power in conventional
communication modes within the frequency range
of 2 to 32 Mcs.

Stabilities of 1 part in 10¢ to synthesized
accuracy of 1 part in 108, with 100 cps incre-
mental tuning, are featured in this series of
transmitters.

The TMC SBT-1K series of transmitters are
attractively housed in semi-pressurized cabinets
with many customer options for wide band or
narrow band audio, antenna tuners, base mount
or rugged MIL accepted shipboard mounts for
all mobile applications.

For information on this transmitter series,
request SSB number 1001,

THE TECHNICAL MATERIEL CORPORATION
and Subsidiaries MAMARONECK, NEW YORK

OTTAWA, CANADA »  ALEXANDRIA, VIRGINIA =  GARLAND, TEXAS o LA MESA, CALIFORNIA »  POMPANO BEACH, FLORIDA




Selected
Circuits

Roy Pafenberg WAWKM

M UCH communications equipment, designed
. for other than the amateur market, con-
tains eircuit features worthy of incorporation
in amateur constructed gear. One such equip-
ment is the Model SB-6F single sideband
transceiver manufactured by RF Communica-
tions Associates of Rochester, New York. This
transceiver is rated at 125 watts PEP and is
provided with 6 fixed tuned channels in the
range of 1.6 to 16 me.

The equipment is aimed at the commercial
communications market and is designed to be
operated by non-technical personnel. Built to
commercial standards, it provides top perform-
ance and, for such equipment, is nominally
priced at around $1,300. While few amateurs

would be interested in the transceiver for use

in the ham bands, certain circuit details are
worth considering for your next SSB rig.
The schematic diagram shows the sideband
generating portion of the SB-6F, along with
the audio and VOX circuitry. The block dia-
gram shows how it fits into the system. The

schematic has been simplified by removing

some of the Transmit-Receive switching cir-

cuitry and showing the circuit in the transmit
SSB condition. |

Although the speech amplifier uses the con-
ventional dual-triode circuit, two inputs are
provided. A high impedance dynamic micro-
phone may be connected to the 6U8 grid cir-
cuit or a carbon microphone connected between
the 6U8 cathode and ground. The unused in-
put should be grounded in either case

The VOX assembly, available as an acces-
sory to the SB-6F, is about as simple as such
a device can be. The voltage doubler audio
detector uses a pair of 1N2484 silicon diodes
and insures adequate control voltage for reli-
able operation. This voltage doubler technique
is a good one to remember since it can often
save a stage of amplification. The relay, K2,
is a 10,000 ohm, 2.6 ma unit.

The heart of any sideband exciter is the
sideband generator proper. In this transceiver,
an RCA 7360 beam-deflection balanced modu-
lator feeds a 2.1 ke Collins mechanical filter.
This happy marriage results in a maintainable
50 db suppression of carrier and undesired
sideband. Those who have fought the battle
of maintaining transmission standards in SSB
communications systems will appreciate the
importance of this claim. The 7360 circuit is
less complex than some that have been pub-
lished, however it is capable of providing good
balance and excellent carrier suppression. Both
carrier (P1l1) and quadrature (P9) balance
controls are provided. Carrier is injected to
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which is connected to the untuned plate circuit
of a 6AU6 Pierce oscillator. C163, which is
also connected to the 7360 control grid, couples
a portion of the carrier signal to an AM car-
rier insertion circuit which is not shown.
The information presented here has been made
avallable by RF Communications Associates,

* TYPE 7271 PA TUBE CAN BE USED INTERCHANOEABLY IF DESIRED
BY SMPLE RECONNECTION OF UNCERCHASSIS FILAMENT WimNG

Inc., with the understanding that its publica-
tion does not constitute a license for commer-
cial use of the proprietary portions. However,
if some of the circuit features discussed turn
up in amateur constructed equipment, then

this article will have served its purpose.
. « « WA4WKM

Review of the

Cornell-Dubilier
AR-272 Rotor

The CDE Model AR-22 Rotor was my choice
to rotate an 8-element 2-Meter beam because
I was mounting a ground-plane above the beam
and needed a rotor rugged enough to withstand
the combined weights of the two antennas. In
addition, I planned to eventually mount a
stacked 8-over-8 on this rotor, and one of the
off set rotors probably wouldn’t stand the strain
for very long. The in-line design of the AR-22
makes it the only TV-type rotor that would be
dependable enough for the job and still provide
the convenience of automatic positioning.

Because of the automatic positioning feature,
I am able to log the dial readings for the di-
rections of those stations with whom I hold
repeated QSO’s and thus be able to put the
beam on them with a flick of the control knob.
The pointer of the control knob is set at the
given direction, and the rotor then turns until
it reaches that direction, where it automatic-
ally stops. The accuracy with which the an-
tenna finds the chosen direction makes it pos-
sible to spot weak stations that I must find

for nets, skeds, ete.
The AR-22 is very easy to install. It uses
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inexpensive, readily available 4-wire control
cable. Although there are detailed instructions
for synchronizing the rotor with the control
box (an easy procedure), I found that mine
was already perfectly synchronized when I
first tried it.

A transformer in the control box changes
the 110 volts A-C to 24 volts for the control
cable and rotor unit, in accordance with elec-
trical codes. (Many hams are illegally and
hazardously using rotors that have 110 volts
on the control cable and rotor unit.)

I ecan give one word of caution to anyone
installing any rotor: Be sure to leave a large
enough loop in the antenna transmission line
where it passes around the rotor. I learned
this the hard way, because I didn’t leave
enough on my ground-plane lead. The first time
I rotated the antennas, the AR-22 showed off
its mighty power by snapping my coaxial cable
in two!

My installation has been up for about nine
months, and neither blizzard nor extreme cold
has affected its operation. There has been no
sign of drift, even in the extreme winds that
whipped across my hill-top location last winter.

The AR-22, together with plenty of control
cable, cost less than $35. Since this is only
about $10 more than the cheapest TV rotors,
it is certainly a bargain in extra performance

features.
. . . Lloyd N. Gardiner K2PSW
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SUPERB HEATHKIT SSB MARAUDER TRANSMITTER
COMPARES FEATURE FOR FEATURE ...

WITH GEAR SELLING AT TWICE THE PRICE

First complete filter-type SSB transmitter in kit form . ..
over two years in development. An outstanding array of
features, combine with neat, functional styling, clean open
circuit layout. Quality construction and materials bring
you performance, convenience and dependability unheard
of in this low price range! Special features include: Pre-
cision gear-drive tuning assembly with approximately 10 kc
per turn for precise frequency settings . . . smooth action;
a full-function accessory socket provides for receiver mut-
ing, amplifier cutoff bias, 117 vac antenna relay power. etc.:
A switched 117 vac outlet powers monitor scope or other
accessories; “‘Spot” control; Voice control (VOX); Drive
level control and many, many more! All control functions
are located on the front panel for convenience and ease of
operation . . . no doors or hatches to open . . . no equip-
ment to move! Here is a transmitter you will be proud to
own and use for years to come! Allow 60 hours for assems=
bly. Complete details available on request. 92 lbs.

Kit HX-10. .. no money down, as low as $22 mo... . $334.95

SPECIFICATIONS—Emission: S5B (upper or lower sideband., CW,. AM and FSK.
Power input: 180 watis PEP—-5S58 and CW, 75 watls AM, QOuiput impedance: 50
to 75 ohms with not more than approximately 2:1 SWR. Frequency range: (MC:)
3.5 10 4.1; 6.9 10 7.5; 13.9 10 14.5; 20,9 10 21.5; 27.9 10 28.5; 28.5 10 29.1; 29.1 to 29.7, Fre-

quenty stability: within 100 cps, overall, Carrier suppression: 50 db below peak
output. Unwanted sideband suppression: 55 db below peak oulpul. Keying characs-
teristics: Break-in CW provided by operating VOX from a keyed tone using grid-block

keying. Audio output: High impedance microphone. Audio frequency response:
400 to 3000 cps at 43 db. Power requirements: OFF 4 watis; STANDBY—200 walts;
KEY DOWN—400 watts at 117 volls, 5060 cycles AL, Cabinet size: 19" W x 114" H
x 167 D,
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A FEW OF THE 32 FEATURES
THAT MAKE THE MARAUDER

AN AMAZING BUY!

All crystals furnished for 80 through
10 meters

Operates SSB (upper or lower
sideband), AM, CW & FSK

VOX controlled break-in CW
operation

Multi-section hermetically sealed
crystal band-pass filter

Dual conversion; crystal controlled
heterodyne oscillator

Preheated, temperature
compensated VFO

VFO or crystal frequency control

Automatic level control for higher
talk power

165 to 1 gear drive tuning assembly

Air-cooled, shielded final amplifier
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GREAT NEW HEATHKIT COMBO
TRANSMITTER AND RECEIVER

uallt -CONSCIOUS. econom -minded hams

MOBILE AND PORTABLE SSB
. AT THE LOWEST PRICE EVER

SPECIFICATIONS AND SCHEMATICS AVAILABLE FREE ON REQUEST

O

Heathkit HX-20 SSB MOBILE TRANSMITTER

e Same basic circuitry as Heathkit HX-10 ¢« Complete
bandswitching—80 through 10 meters ¢ Hermetically
sealed crystal bandpass filter e Crystal controlled
dual conversion heterodyne circuitry e Automatic
level control for maximum talk power, low distortion
e Fixed 50 ohm loading for easy tuneup ¢« VOX or
PTT operation e Switch selection of USB, LSB&CW
Kit HX-20, 19 Ibs.,no money down, $19 mo...$199.95
GH=-12: Microphone illustrated. ... .......c.00iie $6.95
SPECIFICATIONS -Types of emission: SSB (Upper or lower) and CW.

Heathkit HR-20 SSB MOBILE RECEIVER

e Modern 8-tube superhet circuit ® Tunes SSB,
AM & CW signals—80 through 10 meters e Crystal
|. F. bandpass filter ® Crystal controlled BFO's for
selectable sideband reception e Built-in calibrated
“S" meter o 30-1 gear drive tuning e Fast or slow
AVC selection » Series noise limiter

Kit HR-20... 17 Ibs.
no money down, $13 mo...... B e $134.50

SPECIFICATIONS—-Frequency range: BO thru 10 meters in § bands:
3.5 10 4.0; 7.0 to 7.3: 14.0 to 14.35; 21.0 to 21.5; 28.0 to 29.7 MC., Intermediate
frequency filter: Center frequency, 3.0 MC; Bandwidth at =6 db, 3.0 KC;

Power input: 80 watlts PEP, S58B and CW. Output impedance: 50 lo 75 Bandwidth at —L'H:} db, 10.0 KC Max.; Hermetically sealed. Panel controls:
?I",: . "'1_'1_I-:"" blade ”"_L“_ﬂ“;“"i : &5 k NR. F.rfq“""c’ range (MC): 3,5 1o Sideband Select: R. Frman A.F. ﬂﬂt‘ﬂ-—&__'l'-f-;':”'l.' MNoise Limiter; AVC selecl;
:Arwl :. J _ Ir...-?, t_lf..];':'!',_]—.;.—r: II:F r,-:j,’:_‘ i’:;;uen:;;i:a;;:t:t;: % r: '“'.Ji main fumng, L ,nj swilch: antenna trimmer: SSB, CW-AM switch. Signal-
s s e e '_“".] ERG aliie e i g .re;_:;jin;ﬁ' to-noise ratio: 10db at 1 microvolt or ess. Output impedance: 500chms and
i i “'_—': L_"'_ 1;.-1 = 10 : ' Tprd ...cl?p, ; ' Bohms. Power requirements: 6.3V atBamps. or 12.6V at 4 amps. ACor DC,
s hojosspuak o, SRS SICehans SERIERISION: 55 CD DEOW. | 300 vollk OF et 190 WA (Uses Heathkit HP-10 or HP-20 power supplies).
peak ou Heymu characteristics: Grid block keying throuaghout. Audio Cabinet size: 6~ H x 124~ W x 19%" D.
input: H gh impedance microphons ine: requirements: 5.3V at B amps e A .
or 1.t I—r mps.:— 125 volis 20 milhhamps; 300 volts 100 meihamps; 600 voll
130 milliamps r.J:.I.,_ Hr.:-*ru_:—lj'*-ia of H}"uia power supplies). Cabinet size:
12" Wxb¥x"Hx 9% D,
P - — T e — T T —— — ks |
| e |
FREE : HEAE&E#IFIT. "I:"-'llI ftl-!HZdTI 11:1.'I:-:1 .Jll:-ltt-j';.llr'lq %] E;|~|-Jr-1-: :
CCrarm ':ll.'.'”".‘. graars shipped ogs=
CATALOG! : fivery charoes collect, ALL" pri :
1,  Benton 'IE.‘.- ch, A& 0%
send in today for | HEATH COMPANY St le. deuionit s MM | C.0 ;r !
your free 100- : Benton Harbor 11, Michigan 3 phe __,_"D,“’;;; gt o :
page calalog. | ] Yes, Send fres 1962 Heathiit Catalog  *=*=~ i
in thismost ; [] Enclosed is $ ; send =
complete catalog |
of kils. Every | mName [
pece 1s top | |
quality . . . save !  Addres }
up to 50% | :
| City LOne Stale i
l- ------ S S S S S S S S e . G S (. S S N S S N S S N o T g TR O e e e S — J
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tame one of these medica monstrosities
and you've got a real bargain-type KW/

Roy E. Pafenberg W4WKM
316 Stratford Avenue
Fairfax, Virginia

lonospheric Heaters

ANY newcomers to amateur radio may

not be familiar with the wandering, raw
ac signals that once rendered large segments
of the high frequency untenable. Medical
treatment diathermy equipment manufactured
in the late thirties and early forties consisted
of a high power oscillator fed from a raw ac
or, at best, a rectified and unfiltered dec plate
supply. No means of frequency stabilization
was employed and adherence to allocated fre-
quencies was a hit or miss proposition. The
powers used and the application of this equip-
ment are such that complete and effective
shielding of the equipment and the treatment
room would be required to reduce interference
to a tolerable level.

With these devices becoming more popular,
showing up in doctor’s offices and clinics all
over the country, something had to be done
and was. The FCC outlawed the use of the
older equipment and set up strict standards
governing the design and use of radio frequen-
cy heating equipment. Older equipment was
made obsolete by these regulations and, hav-

ing little if any resale value, rapidly became
a drug on the market. Much of this gear was
given away or junked. However, even at this
late date, there is a substantial quantity
gathering dust in doctor’s basements and clinic
storage areas.

The amateur who will search out this equip-
ment can acquire a good selection of heavy
duty power supply components at little or no
cost. Also, the configuration of many dia-
thermy “machines” is ideally suited to ama-
teur construction. The schematic diagram of
a Burdick Corporation device, a fairly typical
unit, is shown in Figure 1. Plug-in assemblies
are used to provide output on 3.75, 12 and 50
megacycles to meet various treatment and
surgical requirements. The rf components used
in most equipments will have little attraction
for the amateur; primary interest lies in the
power supply and possibly the enclosure.

Power supply components in this equipment
were heavy duty and designed for continuous
service. Control systems in some models were
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Fig..|:.Schematic diagram of a typical dia-
thermy unit, This equipment was manu-
factured by Burdick Corporation and
provided output on 3.75, |13 and 50 MC.

quite elaborate and easily adapted to amateur
equipment requirements. Tapped power trans-
formers with selector switches or Variacs
were almost always used to compensate for a
wide range of primary voltage and to permit
adjustment of output power.

Inspection of Figure 1 will disclose that the
addition of a filter choke and capacitor would
result in an excellent high power plate supply.
The photographs show a diathermy unit of
unknown make and model adapted to amateur
use. The power supply components of this
particular unit are good for 2,500 volts at 500
ma which is a full kilowatt in anyone’s book.

The captions tell the story and it is eonvine-
Ing. So get on your horse and start looking
before it is too late. One word of warning:
Wear old clothes and take help with you. Base-

ments are dusty and these beasts are heavy!
. « « WAWKM

Photographic Credit: Morgan S. Gassman, Jr.
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PERFECT

PERFORMANCE
AFTER 268%
YEARS ...

AND STILL
GOING STRONG!

ot

Some years ago, we installed several of our
rugged, precision HAM-M antenna rotors
on the roof of our plant and set them in
motion. They've been going constantly
ever since—under heavy antenna loading,
through ice storms and hurricane-force
winds —at the reversal rate of once every
1 min. 40 secs.

That’s the equivalent service, per rotor, of
over 2682 years. Now that’'s dependability,
the kind of dependability you have the right
to expect from Cornell-Dubilier! What's
more, the HAM-M is backed by the famous
CDE lifetime factory service warranty.

At $119.50 amateur net, the HAM-M is the
greatest rotor value around! Ask your local
CDE Radiart Distributor for all details.

CORNELI-

Nt i DUBILIER

E
CORNELL-DUBILIER ELECTRONICS, DIV. OF FEDERAL
PACIFIC ELECTRIC CO., 50 PARIS ST., NEWARK 1, N. J.
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AST year the 7h-meter DX was pretty good,
so Dana W1HKK figured that this winter
he should give 160 a whirl. He had a brand
new 75S3 and wanted to be able to use it
without messing up its other functions and
features, so we made him a converter.

Before starting projects that look like work
(for me) I like to get advice (free). W1BB
said that coverage from 1750 to 2015 might
be desirable for working foreign stations.
W1FZJ said put in a good preselector Four
guys on six said they used to like 160. Some-
body on 220 said 1 was nuts. W1QXQ said
there was no accounting for tastes, but he
painted the panel.

After a month of discussion, I was nudged
into doing something by Dana, who bought
crystals, dug up a cabinet, and drilled some
holes in the chassis (this explains the spare
tube socket—I hadn’t really made up my mind,
but he was in a hole-punching mood.) The

crystals were to make the Collins tune 28.2
and so on to 28.8. Thus a 26.5 converter rock
made the two US bands come out 100-125 on
“28A” and 75-100 on “28B.” It turns out the
PRESELECTOR knob on the 75S3 need not
be touched, but the rf knob on the converter
wants repeaking about every 5 ke.

The photos and schematic show the final
product. The converter could have been made
smaller, but we can’t imagine how it could
work better. Power is stolen from the line
cord (11-pin) socket of the Collins; only un-
filtered 150 volts is available, so0 a choke and
electrolytic are included. The filament drain
(600 ma) seems small, and the main power
transformer still runs cool. The receiver has
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160 M

Converter

Henry Cross WIQOP
111 Birds Hill Avenue
Needham 92, Mass.

no regulators, so we didn’t bother either. The
rf stage was set up for a gain control pot In
the cathode, and this was installed recently.
The schematic shows how to put one in. (More
turns in L3 will give you some gain to turn
down.)

The mixer stage is pretty ordinary, except
that converters going UP usually have trouble
with the LLO being near the output frequency.
An oscillator-frequency trap usually fixes this,
so the 6U8 plate has one. To get injection a
two turn coil in the cathode of the mixer is
wound over the oscillator plate tank turns;
the reactance is not enough to bother at two
me.
High Q in the rf coils is important; luckily
the National “Blue Chip” series of chokes
was built for use by filter-makers and the
ferrite coils are excellent at 2 me. I found that
by removing 48 turns from no. B17331 220
microhenry coil I got the right inductance
(tunes 2.1 me with about 100 mmf) and a
Q of 190. I tried Ferri-Loopsticks and other
commercially available coils, nothing better
than 130. The photos show a toroid input coil:
it’s better (I hand-wound it with 20/44 litz
on carbonyl iron), the Q (unloaded) is 250,
but how to get another? Incidentally, the Na-
tional coils are wound with self-stripping litz,
just push the celanese back and solder to the
enameled strands. Be sure to get equal in-
duetance in the two coils.

The crystal, and the circuit, are from In-
ternational Crystal Mfg. Co. Ours hit within
fifty cyeles of 26.500,

The “normal-through” switching (familiar
to Gonset converter users) demands a two-
section switeh with a shield. A sheet of 1/32

.....
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inch brass did this; the switech was stretched,
for convenience, by putting it on a separate
index assembly (PA-302). The other shielding
problem was that I forgot to ground the metal
plate between the stators of the tuning con-
denser, The 6BJ6 oscillated until I remem-

bered.
Tune-up

The B plus should be off the crystal oscil-
lator. With a BC348, or a Sky Buddy, or
something tuned to 1.9 me plugged in the
output (that 28 me coil passes a little at 160)
put a 1.9 mc signal in the input and peak the
two trimmers while the tuning gang is about
half (open or closed, take your pick.)

--------

o

If you don’t own a signal generator, try a
BC set tuned to 1445 ke (good about half a
mile). Peaking should be sharp but not jumpy.
Turn off the signal, and maybe you can do it
on noise (I did). Next make the oscillator go.
Remember if things are tuned below 26.5 it
may decide that 8.8 me is where to oscillate—
be sure it is working properly.

Find the 26.5 juice with a grid dipper
coupled to the mixer output tank. Now suck
it out by tuning the trap trimmer. To check
that the trap tunes (it’s easy to get mixed
up) take power off, short 6U8 plate to ground
and dip the trap coil, which is mounted above
chassis. Dip at 26.5 mc-one dip. It tunes the
same place, almost, with the short off and
properly adjusted.

Hooked up to the 758, the output coil slug
can be peaked at 28.3 or 28.4; the rf should
be retrimmed on the antenna you’re using, and
you ought to be in business.

The neon bulb and RC net might save you
an antenna coil, as one or two watts can cook

it.
73 and good hunting. See you on 432.03

when the long waves start to pall.
v v o WAQOP

Coil Table

Ll1—Ant. pri. Wound on L2 form, next to pie.
50 ohms 2t. anv kind of magnet wire.
300 ohms 5t. as above.

L2—National Co. B-17331 remove 48t. Q=190.

L3—RF plate 6t. wound on L4 form, no. 24 sse or such.

L4—Mixer grid same as L2,

Lb—Xtal ose. plate 22t. no. 26 formvar on CTC
form, green slug.

L6—Mixer cathode,, 2t. wound over L&.

L7—Mixer plate, 20t. like L5.

L8—Output link, 3t. wound over LT7.

L9—Trap coil National B15976 10 microhenry choke.
If you ecan’'t get above wind your own on -inch
plastic rod.

L10—Filter choke. (Stancor C-2318, C-1279, C-1706) 25
ma or more de. 5 henry or more. 400 ohms or less.

Tuning Condenser—Hammarlund HFD-50 (HFD-100 will

work.

In/out switch—Centralab PA-2021 (2 pos., 3 poles used

rear section, 1 pole front section).
PA-302 index.
Crystal—International Crystal Co. Type FA-9, 26.5 me.

LS6
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Crystal Control
tor the
GSB-100

OMMERCIAL Sideband Exciters like the Gon-
set GSB100 put out a beautiful CW
signals, run at the right input and would be
fine for Novice use except for one thing: they
have no provision for erystal control.
Modification of this rig for crystal control is
not difficult. The trick is to do it without de-
stroying resale value or affecting its normal
operation. This precludes extensive internal
wiring changes and extra knobs on the front
panel. If the modifications can also serve a
future purpose, the value of the rig could be
enhanced! The following applies specifically to
the GSB-100 but probably could be applied to
other rigs.

e rorimee]

i R
e
ey

LI e m LR R e

The GSB-100 uses a 12AU7, one half of
which is a vfo tuning from 5.0 to 5.6 me, and
the other half a cathode follower. This signal
is later mixed with appropriate crystals to
give output on all bands. The low impedance
output of the cathode follower is led around
the chassis to the grid of the mixer via a
miniature coax cable. If we cut this coax lead
and switech in the output from an external
crystal oscillator using cheap surplus erystals
in the 5.0 to 5.6 me range, the GSB-100 will
never suspect that it is being erystal con-
trolled. A bonus to this scheme is that one
erystal gives output in a number of bands, but
do your arithmetie carefully because some
combinations land outside a ham band!

Minimum modification of the GSB100 re-
quires the mounting of two phono jacks on the
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Edson B. Snow W2BZN
|39 Edgeview Lane
Rochester 18, New Yaork

rear apron. Use Switcheraft 3501FP jacks
which mount in a single 4" hole. Locate the
holes carefully to clear components on the in-
side and not to interfere with the replacement
of the cabinet. Remove the coax lead that runs
from pin 8 of V9 (the vfo tube), to the capaci-
tor C63 which is tied to pin 1 of the mixer
tube V5. From each of these points run sepa-
rate coax leads (Amphenol sub minax type
21-597) to the two jacks that you have just
mounted. Leave C63 still in the eircuit. Mark
the jacks “VFO” and “MIX” respectively so
you won’t be confused when the rig is buttoned
up again. To restore normal operation while
you are working on the external gear, make a
jumper using two RCA type phono plugs and
a short piece of RGHIU.

The external gear may be run from its own
power supply, but while you have the GBS-100
opened up it is easy to add a socket to steal
power. I relocated the grounding bolt and used
its hole for a %' socket punch which makes
the right size hole to mount an Amphenol
#78-S4S socket. This provides the common
ground, six volts ac for the filaments, 150 volts
regulated, and 275 volts unregulated.

Almost any crystal oscillator that will take
a 5 me crystal will fill the bill. My first model
used a 12AU7 as a Pierce oscillator and cath-
ode follower to provide the ultimum of isola-
tion. However, after some experimenting and
a little cogitation I settled for the simple grid-
plate circuit with untuned output shown in
Fig. 1. The output of the VFO to the mixer
in normal operation is very small, therefore
the crystal substitute can loaf along, with
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output to spare. The circuit works with any
crystal. There are no tuning adjustments, and
the electron coupling in the tube provides good
isolation. Even the high impedance output
with the coax ecable capacity shunting the
output still permits adequate drivie to the
mixer. Even with these losses, the output may
still be more than is required. This is easily
corrected by increasing the value of the 47K
screen resistor. Also note that this oscillator
runs continuously as did the VFO.

The unit pictured, was built in a Minibox,
4" x 218" x1%" (Bud 3002A) and used a 6AK6
Tube. This tube was selected because it has a
low filament drain, is well screened and be-
cause I had one. A 6AHG6, a 6CL6, a 5763 and
probably several others would work just as
well. There is nothing critical about construc-
tion or placement of parts.

When Novice days are over, you have the
choice of VFO, or cerystal for spot frequencies.
You have a utility erystal oscillator for many
uses around the shack. You can FSK the
erystal for RTTY. Also, with the jacks on the
' back of the GSB100 making it possible to con-
trol its frequency from an external source, you
might want to investigate the idea of using
the VFO in your receiver and a suitable mixer
to be able to “tranceive.” For example the
oscillator in the Drake 1A tunes from 4.0 to
4.6 to cover the same ranges as the GBS100.
A couple of tubes and one crystal should do

the iob!

IMPEDANEE BR"]GE Complete Instructions
{August 1961 issue of 73)
|4 full scale diagrams of the parts necessary for
this replica of a $350 General Radio RF Impedance
Bridge. Complete with reprint of the original
article. $1.00

73 e 1379 E. 15th St. ® Brookiyn 30 ® N. Y,

BOUND VOLUMES

We have spared no expense (to you) to pro-
vide the most beautiful library binding for
Volume I of 73. Each Bound Volume is in-
dividually numbered and autographed by the
editor. The binding is in bright red! Volume
I consists of the fifteen issues from October
1960 through December 1961, plus the cumu-
lative index for the period. This is about the
only way of getting one of those elusive Jan-
uary 1961 issues of 73, which are now selling

for as much as $5 each when you can find
'em. Bound Volume | . . . $15.00
73 « 1379 E. 15th St. « Brooklyn 30, N. Y.

Alright, stop writing. We now have binders
available for the 1960-61 and 1962 issues of 73.
The first binder has room for 15 issues, the
second 12 issues. These binders are in bright
red to matech our balance sheet. Each is
stamped in solid 14K gold with enough iden-
tification to eliminate any mystery as to
what you have on your library shelves. Now
that your issues of 73 are already dog-eared,
here is a handy way to preserve them that
way. Specifiy 1960-61 or 1962 binders. $3.00

73 « 1379 E. 15th St. « Brooklyn 30, N. Y.
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Send for NEW
FREE CATALOG #961
with oscillator
circuits

Citizen Band Class “D” Crystals

CITIZEN BAND CLASS ”“D” CRYSTALS

ard overtone — ,005% tolerance — to $2 95

meet all FCC requirements. Hermetically
sealed_HCﬁfU holders. 15" pin spacing. EACH
.'[;rﬁv{ll:| pins. (Add 15c¢ per crystal for .093
ping).

All 22 megacycle frequencies in stock: 26.965, 26.975, 26.985,
27.005, 27.015, 27,026, 27.035, 27.0565, 27.065, 27.075, 27.085,
27.105, 27.116, 27.125, 27.13b, 47.155, 27.165, 27.17b, 27.185,
27.206, 2T.215, 27.225.

Matched crystal sets for ALL CB units (Specify equipment

\

make and model numbers) . : ——__$5.90 per set
CRYSTALS IN HC6/U HOLDERS
SEALED 486 pin spacing — .050 diameter — .005%
OVERTONE tolerance
15 to 30 MC $3.85 ea,
30 to 45 MC _.. .$4.10 ea,
45 to 60 MC . $4.50 ea,
FUNDAMENTAL From 1400 KC to 2000 KC
FREQ. SEALED .000% tolerance 3! -$5.00 ea,
From 2000 KC to 10,000 KC, any
frequency, .006% tolerance ... $3.50 ea.
RADIO Specify frequency. .05 pins spaced 15" (Add
CONTROL 15¢ for .093 pins). TR RS O8N ad,

QUARTZ CRYSTALS
FOR EVERY SERVICE

All erystals made from. Grade *“A”
imported quartz—ground and etched to
exact frequencies. Unconditionally

TEXAS CRYSTALS guaranteed! Supplied in:
RVER GROVE
ILL, S FT-243 holders MC-7 holders

Pin spacing 15" Pin spacing 34"
Pin diameter .093 Pin diameter .125

CRIA/AR holders  FT-171 holders

Pin spacing 14" Pin spacing 34"
Pin diameter .125 Banana pins
MADE TO ORDER CRYSTALS . . . Specify holder wanted
1001 KC to 1600 KC: .006% tolerance ____. =, $4.50 ea.
1601 KC to 2500 KC: .005% tolerance : $2.75 ea.
2501 KC to 9000 KC: .0056% tolerance . - $2.50 ea,
9001 KC to 11,000 KC: .005% telerance : .$3.00 ea.
Amateur, Novice, Technician Band Crystals
.01% Tolerance .. . $1.50 ea. — 80 meters (3701-3749 XC)

40 meters (7152-T198 KC), 15 meters (7034-7082 KC), 6 meters

(8335-8650 KC) within 1 KC

FT-241 Lattice Crystals in all frequencies from 370 KC to

540 KC (oll except 455 KC and 500 KC) ... 50c ea.

Pin spacing 14" Pin diameter .093

Matched patrs _ 15 cycles $2.50 per pair

200 KC Crystals, $2.00 ea.; 4556 KC Crystals, $1.25 ea.; 500 KC

Crystals, $1.25 ea,; 100 KC Frequency Standard Crystals in

HC6/U holders $4.50 ea.; Socket for FT-243 Crystal 15¢ ea.:

Dual Socket for FT-243 Crystals, 15¢ ea.; Sockets for MC-7 and

];‘uT-l 71 Crystals 25c¢ ea.; Ceramic Socket for HC6/U Crystals
C €a.

ENGINEERING SAMPLES and small quantities for prototypes
now made at either Chicago or Fort Myers plants with 24 hour
service, IN CHICAGO, PHONE GLadstone 3-3555

IF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals,
order direct and send us his name.

TERMS: All items subject to prior sale and change of price
without notice. All erystal orders must be accompanied by check,
money order or cash with payment in full.

RUSH YOUR ORDER NOW TO ﬁ

WTEXAS CRYSTALS

1000 Crystal Drive, Fort Myers, Florida
Dept. 73-6 Phone WE 6-2100

FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA
COST ATTACH THIS ADVT. TO YOUR ORDER!
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Before you turn to the next article, thinking
that since you already have your ticket, what
use would you have for a code practice oseil-
lator, I would like to point out that there are
many uses that a ham has for one of these
versatile gadgets aside from learning the
code. The Knight code practice oscillator is a
one transistor oscillator powered by a single
penlight cell. It has enough output for com-
fortably driving a pair of headphones and is
very useful for learning the code or for in-
creasing your code speed, the use that it is
intended for. There are other uses. The kit
costs only $3.89, very little for such a useful
accessory. The construction takes about %
hour. There are several large, clear, diagrams
which speed up construction, as do the step-by-
step instructions.

Besides learning the code, the oscillator can
be used for sending ICW. It is only necessary
to put a 5k resistor across the phone jack and
couple the audio into the microphone jack
through two .05 condensers (one in each lead).
This should help the use of code on VHF
where many of the stations have no bfo’s in
their transceivers and therefore cannot copy
a normal CW signal, By using it in the same
basic manner, it can be used for an audio
signal generator for trouble-shooting modu-
lators and other equipment. It can be used for
a monitor and for sending MCW by building
the following detector. The detector consists
of a diode, capacitor, rf choke, and a way of
obtaining the proper rf wvoltage. For high
power transmitters, it is only necessary to
have a piece of hookup wire near the trans-

TO COAX
{ IN34 OR ANY G'P DIODE
X (¢ 0-
%
F PICKUP WIRE

=+
IS USED, CONNECT e o j_

HERE
o FIG. |
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mitter (see Fig 1). For lower power rigs, the
power should be taken from the coax through
resistor “R.” Resistor “R" should be determ-
ined by placing a 10k resistor across the
output and adjusting the output until the
voltage is about 1%v, The voltage should be
checked even if a wire is used. The battery is
removed from the osc. and the detector is con-
nected to where the battery was. Be careful to
observe polarity. The key jack is then shorted.
Whenever the carrier is turned on, the oscilla-
tor will oscillate. The oscillator only requires a
few milliwatts so it takes very little power
from the transmitter. I'm sure that monitoring
will improve the fists of a lot of amateurs and
make many more solid contacts. For MCW,
connect the oscillator to the detector as for
monitoring, but connect the output to the
microphone input as in ICW. The carrier is
keyed. The oscillator will provide a note to
the modulator whenever the carrier is on.
This type of emission is useful on VHF during
an aurora when you cannot tell if a station is
tuning with his BFO on or not.

. « » WAZ2INM

Audio Filters for Selectivity

It now seems that everybody is getting filter-
happy. No wonder, with the bands as erowded
as they are. WATHU stirred up a new wave
of Interest with his article in the March issue,
“Cure That Angry Band,” starting a run on
FL-5 and FL-8 filters. Best price we've seen
so far is from S.E.G. Sales, 1306 Bond St.,
L. A. 15, Calif. FL-5 or FL-8, $2.49 each. So
cheap it’s unreasonable not to have one or two
handy to insert in your receiver audio output
lines for added selectivity.

Newcomers to this particular gimmik are as-
tounded to find they can copy signals they

never heard before. We old-timers and W-tens
knew that.
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De-chirping the Heath VFO

K6UGT Fred Blechman
14512 Daubert St.
San Fernando, Calif.

HERE are no doubt literally thousands of

Heath VF-1 VFO’s in use today, and the
majority of them are most likely being used
with Heath DX-40’s. In my case—and I've
heard of others with the same problem—the
chirp on CW when using the VFO was very
noticeable, especially on 10 and 15 meters.

Considering that with the cathode—keyed
DX-40 the VFO input voltage would vary
about 20 volts from key up to key down, it was
not surprising that the VFO chirped. The VR
tube in the VFO regulated the screen voltage
okay, but the 6AU6 plate voltage shifted
enough to cause chirp. One solution to this
problem, of course, is to use a separate power
supply for the VFO; another approach is to
voltage regulate the 6AU6 plate. I elected to
do the latter, and it worked out so well that,
even on 10 meters, my CW note is very close
to erystal quality.

The modification involves the substitution of
a resistor, addition of a VR tube, and upping
the VFO source voltage to 350 volts (chang-
ing one 35¢ resistor in DX-40). See Fig. 1.

All this amounts to is adding an OB2 reg-
ulator tube between plate and screen of the
6AU6, and changing the current limiting re-
sistor.

Step-by-step instruections follow:

(1) Remove the 15K 5W resistor from lug
#2 of terminal strip J and lug #5 of tube
socket B. Put in your junk box.

(2) Remove the red power lead from lug
#2 of terminal strip J.

JUNE 1962

(3) Connect one end of a 4K 5W resistor to
lug #2 of terminal strip J. Place this resistor
in the area between terminal strip J and the
ceramic trimmer capacitor,

(4) Solder the red power lead removed from
lug #2 of terminal strip J to the free end of
the 4K 5W resistor. The resistor lead is stiff
enough to support the connection,

(5) Prepare a 7-pin miniature tube socket
by soldering a 1-inch long #18 bare wire to
lug #5, and a 1%-inch long #18 bare wire
to lug #7.

e L

i e
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(6) With the new tube socket placed be-
tween terminal strip J and tube socket B, and
oriented for the new tube to extend horizon-
tally across the underside of the chassis, solder
the wire from socket lug #5 to terminal strip
J, Lug #2. Use sleeving.

(7) Solder the bare wire from new tube
socket Iug #7 to lug #5 of tube socket B.

(8) Insert an OB2 Voltage Regulator lead
in the new socket, and bend the socket lead
wires as required to support the tube.

Make sure the VFO input voltage is in-
creased to about 350 Volts. With a DX-40, this
is easy:; just replace the resistor attached to
pin 4 of the accessory socket with a 10K to
12K 10 watt resistor. The lowered resistance
means less voltage drop, and therefore higher
voltage at the VFO.

Operate the VFO in the same manner as
previously. All switech functions are un-
changed. Power consumption is not increased
enough to talk about. On phone operation there
should be less tendency to FM when modulat-
ing the transmitter. ... K6UGT

-
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modified VOX

Donald W. Bramer K2ISP
45 Thayer Road
Fairport, New York

Break-in CW with the 20-A

IT is possible to operate full break-in CW
with your present SSB exciter, providing it
incorporates a VOX circuit.

Various systems of voice controlled break-in
are in use, but they are all basically the same.
Some of the audio from the speech amplifier
is amplified again and rectified, and the re-
sultant de signal is used to key a relay control
tube. This high speed relay is in turn used to
key one or more stages in the SSB exciter or
transmitter, blank the receiver at the time
when the signal is on, and also actuate the
antenna relay at the appropriate moment.
Voice-controlled circuits must have a small
amount of “hold” or time constant built into
them so that they will hold in between words,
but turn on rapidly at the slightest voice signal
coming through the speech amplifier.

For operating convenience the voice rectifier
time-constant and relay control tube may be
utilized, as described below, as an automatic
transmitter “turner-onner” for CW. The sta-
tion switches over to the complete “transmit”
condition when the first dot is sent, and holds
in as long as the operator maintains about 10
words a minute or faster. The system can be
classified as full-break-in in that it permits
hearing the other fellow whenever the key is
up for more than but a few milli-seconds.

Full break-in operation with excellent key-
ing characteristics is easy to come by if you
are a proud owner of a Central Electronics

I
3 6ALS
035 DI 33

I
= 12AT7

CONTROL RELAY

20-A, but with little imagination the idea
might well be applied to the 10-B, SB-10, and
other similar exciters. We shall confine our
discussion to modification of the 20-A.

In the 20-A, as shown in Fig. 1, one section
of a 6AL5 dual diode load resistor, R40, and a
25 mfd capacitor, C40, determines the VOX
time constant. The rectified voltage is positive
at this point. The other section of the 12AT7T
voice amplifier tube is used to operate the
VOX relay which in turn keys the transmitter
on and off by a grid-block type action. In
standby, negative 100 volts is applied to the
grids of the mixer and amplifier stages. This
voltage also appears at the rear strip, termi-
nal #7, for block biasing any external ampli-
fier. In transmit, this voltage is shorted out to
ground by the VOX relay with the operation
switch in the manual or VOX position when
any small positive voltage from the voice rec-
tifier will trip the relay with the resultant
keying of the transmitter.

Additional contact sets are provided on the
relay, and are connected to the rear terminal
strip. These contacts are usually used to key
an antenna change-over relay and mute the
receiver when ever the transmitter is “on.”
Section 2 of the operation selector switch con-
nects the grid of the relay control tube to the
positive output of the voice rectifier for VOX
operation, or to a voltage divider for manual
operation, This divider consists of R42 and

220K

-l00v BUS O——AAAs I

:=[- 295

KEYED—-IOOv TO

MIXER & FINAL AMP

26

Il

SPARES FOR KEYING
ANT. RELAY ETC.

SHOWN ENERGIZED

KEY R43
470K

- |00y + 300w

+ 300v

Di=D02 - PACFIC SEMICONDUCTORS
PS= 005 OR EQUIVALENT
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R43, which is connected between plus 300 volts
and ground. It furnishes about 30 volts posi-
tive through a 1 meg current limiting resistor
to the grid of the control tube. When an open
key is inserted in the key jack, 30 volts nega-
tive appears at the junction of R42 and R43.
When the key is closed, the voltage at the
junction returns to 30 volts positive. The ap-
plication of the negative voltage while the key
is open provides faster relay release for high
speed keying. However, as should be obvious,
the VOX relay is actuated with the resultant
auxilary antenna change-over and muting, for
each and every dot or dash pounded out on the
key or bug.

Fig. 1 also shows the relatively simple modi-
fications necessary to incorporate the VOX
time constant and relay control circuitry for
CW operation while still maintaining its origi-
nal functions for VOX phone use. Only two
diodes, a .33 mfd. capacitor and a few minor
wiring changes are required.

The combination of the 6AL5 diode and its
time-constant load, R40 and C40, together with
the additional diodes D: and D:. and the .33
mfd capacitor form in essence what is known
to computer people as an “OR” gate. Simply,
the R40 C40 timing circuit may be charged
either by voice energy rectified by the 6ALS
diode or by the discharging of the .33 mfd
capacitor through D:. whenever the key is
closed.

With no key inserted in the jack, the circuit
funetions as normal for VOX and Manual op-
eration. In this case transmitter keying is
handled as usual through contacts of the con-
trol relay.

When an open key is inserted, the path
through the relay contacts is broken. The .33
mfd capacitor is allowed to charge to the nega-
tive 100 volt bias level through diode D.. When
the key is then closed, the stored charge in the
capacitor is released through diode D,:, and
the charge is thus transferred to the R40/C40
time constant. C40 takes on a good share of
the charge previously stored in the .33 mfd
coupling capacitor. The new charge on the
R40/C40 circuit drives the grid of the control
tube positive with the resultant energizing of
the relay. The above sequence occurs when the
first dot or dash of a transmission is sent and
in effect reoccurs for every dot and dash sent
for that particular transmission. C40, how-
ever, cannot discharge as fast as it can be
recharged by successive charging and dis-
charging of the .33 mfd capacitor due to the
keying operation. The very low forward re-
sistance of D: provides the short charging
time constant for the .33 mfd capacitor so that
it may receive a new charge between every dot
or dash while the high back resistance helps
to maintain the necessary energy level required
to supply the R40/C40 VOX time constant

circuit.
C40, therefore, maintains sufficient positive
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ROHN “fold-over” towers are ESPE-
CIALLY made for amateur use. They are
the most practical tower in design because
they allow you to work ON THE GROUND
for antenna maintenance and servicing.
You'll quickly agree that this is a most
wonderful feature for an amateur tower. In
addition, these towers are made and de-
signed for true, heavy duty use. They are
structurally sturdy for use up to 70 feet and
in enough sizes for all types and sizes of
amateur antennae. This means that they
can easily handle your requirements. They
have unexcelled workmanship. They are
hot-dipped galvanized after fabrication
which means you have no problem of main-
tenance. They come as a complete package
with all materials and accessories included.
Add all these wonderful features together
and you see why they're the most demand-
ed tower today! Priced from $186.

FREE literature and near source of supply gladly sent.
Be Sure you investigate ROHN towers before buying!
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potential on the grid of the control tube to hold
in the control relay as long as a certain mini-
mum code speed of about 10 words per minute
is maintained. The relay hold-time together
with the minimum code speed requirement may
be modified somewhat to suit the operators
taste by varying the size of C40, The receiver
at the authors QTH is muted by interrupting
the speaker line while transmitting. The spare
contacts, on terminals 8, 9, and 10 of the rear
terminal strip are used to key the antenna

change-over relay.
With but a few minutes of actual on-the-air

operating, you will be quick to realize the ad-

vantages of this type of system.
ile 5 IKZIDE
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Seneca Modulation

and

Keying

MANY times when a Seneca user gets on
the air someone will remark that the rig
sounds good but doesn’t have the punch of
plate modulation. This is quite true—it isn’t
quite like plate modulation.

First of all, we must understand that by
plate modulation we don’t mean basic Heising
modulation. We mean regular, run-of-the-mill
transformer coupled, plate modulation. We now
want to know whether plate modulating the
Seneca will be an advantage or disadvantage.
Let’s consider good and bad points of both
plate modulating the Seneca or leaving the rig
as the factory recommends—with controlled-
carrier screen modulating.

True, with plate modulation you can run a
little higher plate current, but not as much as
you would for CW operation. Since you are
doubling your plate voltage with 100% modu-
lation yvou ecannot run the Seneca at as high a
level of plate current as on CW because you
would exceed normal plate dissipation by doing
so. In practice you can run the 6146’s at 140
watts plate modulated, however, many tricks
have to be employed such as changing your
final plate feed-through capacitor and using
forced-air cooling. Heath, however, frowns on
this since it still exceeds the published ratings
on 6146’s in push-pull.

When running the Seneca with plate modu-
lation, you can always wateh the average plate
current on the meter, which now should remain
steady. You would also have an advantage in-
asmuch as your signal would always be “cover-
ing the noise-level” more than with sereen mod-
ulation that Heath uses. These are a few of
the reasons for using external plate modula-
tion. Before running out to buy an Eico mod-
ulator let’s look at the advantages of playing
with the sereen modulation Heath says is more
practical.

The major reason for leaving the screen
modulation alone in the Seneca is probably the
best: money. The second reason is almost as
good: time and work.

When using the Seneca as is, I have found
that it has a certain punch to it that no amount
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of clipping or speech compression in a plate
modulator can deliver, This is due to the fact
that you nearly fully modulate the carrier at
any instant during the talk cycle. Since the
carrier power varies with speech, your voice
will cause enough modulation of available car-
rier at any instant to give “solid modulation”
of what power there is instantaneously. Since
no form of clipping is employed to get this
punch, no distortion occurs as it does when a
high level of speech eclipping is used. This
seems to me to be a definite advantage over
plate modulation. This punch is especially use-
ful on aurora openings where the “mush” of
the reflection seems to swallow the signal. The
punching effect of controlled-carrier modula-
tion will get through when other forms will
fail. This can also be seen in single-sideband
where the carrier is not important, but where
the modulation pulls through because of its
punch. A Seneca can be tuned in during an
aurora opening the same as a sideband station
and the effect is much the same. When a plate
modulated station is tuned in this way the
carrier is much more steady and therefore the
“mush effect” has a greater action on the
modulation.

These aren’t all the pro’s and con’s on the
subject, but are to be considered seriously be-
fore making a decision about it. I have been
plate modulating my Seneca for about five
months with an Eico model 730 modulator and
have gotten excellent reports. I have gone back
to screen modulation recently for aurora
DX’ing. If you are interested in plate modu-
lating the Seneca, you will be surprised how
easy 1t may be done.

For the CW man on 6, a simple modification
on the Seneca will give you better keying.
Change the key to key the triode section of
the 6 ANS8 multiplier. This will reduce receiver

blocking and reduce the possibility of elamp
tube oscillation.

Step-by-step instructions:

Referring to pictorial #15, page 42 of the
manual, install a .001 mfd capacitor between
lugs #1 and 4 on socket V-9. Next install a
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small #6 solder lug under the mounting nut
adjacent to lug #4 of the same socket. Place
it close to lug 4 and solder. This will prevent
the clamp tube oscillation which may have
occured.

Remove the lead between pin 7 of V-10 and
ground lug on V-11. Install an insulated lead
from V-10, pin 7 to terminal strip GG-4.

Referring to pictorial 18, page 52, install a
005 mfd disc capacitor between lugs #1 and 3
on terminal strip DD. Disconnect the negative
lead of the 40 mfd capacitor from ground lug
GL and reconnect to lug #2 of relay at loca-
tion K.

These changes will connect the OA2-VR tube
and 40 mfd capacitor to the center tap of the
low voltage transformer and should reduce re-
ceiver blocking.

Referring to pictorial #8, page 20, and
pictorial #29, 74, install a .001 mfd feed-
through capacitor in a convenient location near
FT-4 so it will not affect the operation of the
multiplier bandswitch. Disconnect the ground
end of the 1000 ohm resistor coming from pin
#3 of the 6ANS8 socket and reconnect to the
feedthrough capacitor. Connect a lead from
other end of feed-through capacitor to FT-7 on
driver housing.

This modification should be of definite advan-
tage to the CW man, and if you’re an AM man
like myself you may wish to perform this
operation on your rig just in case some good
aurora comes along, .« « WA2GCF

Polaroid Plugs

Unbeknown to many hams who own or
use Polaroid cameras, is the fact that many
useful objects may be salvaged from a box of
Polaroid film. The first item is the container
which holds the print coater. This little gem
can be used as a coil form or as a container
for hardware or non-corrosive liquids. Mount-
ing the tube on a chassis or workbench is ac-
complished by drilling a small hole through the
cap and fastening this to its mounting with a
small screw. The print coater itself can be
used to coat decals (if you’re careful not to
press too hard). The empty film reel can also
be saved and used as a spacer (up to three
and three quarter inches) for open lines, ete.
So the next time you finish a roll of Polaroid

film save all that “junk,” it might come in
handy. K2KQJ
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Martin W, Krey K7INZA
How |s Your

Ham Image?

THIS 1S the age of images, the age of build-
ing a special picture in the mind of the
public. Keenly intelligent advertising men work
hard at this task. President Kennedy is said
to be more conscious of his political image
than was any other President in history. By
a constant effort to appear to advantage, he
hopes to retain favor in the public eye. Ob-
servant Americans everywhere may well see in
the President’s example, encouragement to
use a little spit and polish on their own per-
sonal images. One very prominent politician
and former ham operator, Senator Barry Gold-
water of Arizona, has taken a step toward
alerting the ham fraternity to the significance
of its image abroad.

Speaking in Phoenix before the 1961 South-
west District Convention of the ARRL, Senator
Goldwater stated that courtesy in DX operat-
ing might go a long way toward correcting
the distorted, vicious picture that the world
has of the United States. We must make a
conscious effort to present a good “ham image”
every time we go on the air. It stands to
reason that if we are sincere in letting hams
everywhere know what we are really like, they
will want to use our example in judging Amer-
icans as a whole.

Since we are on international display every
time we press the mike button, regardless of
whether or not we are talking to a foreign
ham, we should improve our ham image in
the area of courtesy. Courtesy was singled
out by Senator Goldwater as being the area
in which we could spruce up a bit.

Eactly what are we doing wrong? Well, let’s
look at a few specific complaints that this
writer has known hams to make about other
hams and about themselves.

One otherwise excellent ham confides that
he always tunes his transmitter on any fre-
quency the pointer indicates, just so it's on
the band. He honestly admits that he never
listens to make sure the frequency is clear.
Then when the rig is all tuned, he simply
moves to a clear spot to operate. Naturally this
creates beautiful heterodynes and makes a
shambles of QSO’s. Is it courteous? No. Is it
fair? No. Does it create a good ham image in
the mind of any listener, foreign or American?
In a pig's eye!

One of the most brazen bits of discourtesy
happened to this writer on 20 meters recently.
After T had called CQ, a ham in California
came back to me and immediately requested
that I note my “S” meter. “I’'m going to swing
the ol’ beam around toward Honolulu,” he said.
“Then you can give me a comparative report
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off the back end.” I provided the comparative
report and turned the QSO back to the other
ham. He was still pointed toward Honolulu.
“0.K. old budy,” he said, “and now I'm going
to say 73 to you. Gotta get into the Islands.”
With that he signed out and immediately be-
gan calling CQ on my frequency. This treat-
ment still rankles in my brain, as it would
in any ham’s.

There is an old ham out in the Southwest
who is on the air almost daily. He’s got a lot
of years on him, and he’s got his troubles.
Sometimes he makes the mistake of unloading
vitriol on something or someone who has gone
against his hardened grain. Result—people
are offended; and before you know it, other
hams are on the frequency giving the old
spark-gapper a piece of their mind. One ham
zeroed in on him one day and spent half an
hour carefully timing CW transmissions to
the old ham’s phone receptions. The old ham
went off the air, but not before delivering
himself of a barrage of epithets and offensive
claims to the point that his adversary didn’t
even have a window to throw something out
of and had brains to match. One could only
hope that there were a limited number of
foreign and domestic hams on the frequency.

We owe a lot to the shrinking band of old
spark-gappers, and when we hear their gravel
voices in QSO, we ought to maintain a re-
spectful distance from their frequencies. They
make mistakes, but they were surely right on
a lot of things way back when ham radio was
trying to get certain privileges. Besides, the
whole world respects those who show proper
regard for age and experience.

Recently an Arizona ham tried without suc-
cess to make a scheduled contact with a ham
in Wisconsin, Every time he finished calling
the Wisconsin station, a ham in Indiana an-
swered with a booming signal that dominated
the frequency. The Arizona ham ignored this
discourtesy several times, but in desperation
he finally answered. What did the Indiana ham
want? Nothing special. He was just kind of
wondering what the weather was like down in
Arizona.

Also a problem is the ham who is so anxious
to get on the air that he doesn’t think of the
other hams operating in his immediate vicin-
ity. In my neighborhood, where there are a
number of hams within the proverbial stone’s
throw, we have an unwritten agreement to
look out for each other. Time was when it
was every man for himself, with no holds
barred. I once folded my ear all over the
speaker, trying desperately to hear a mobile
in Colorado tell what my old home QTH now
looked like. But all T heard was the ham next
door reading down the list of Joneses in the
phone book, trying to find the right one for an-
other ham who had just called in with phone-
patch traffic. I asked for numerous repeats
through that interminable list of Joneses, but
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finally gave up. I wonder how that ridiculous
contest sounded to a ham, say, up in Canada.

Some hams practice the annoying habit of
breaking into QSO’s during transmissions, and
then they pull out and aren’® around when
asked to identify The practice of breaking
helps to give a lot more hams a chance to
“get In” on the lower frequencies, but it
ought to be done when the frequency has just
been turned from one ham to another in the
QSO. Also, logic seems to demand that any-
body who breaks a QSO be around when the
door is opened to let him in.

With the advent of sideband has come still
another discourtesy: calling on sideband, a
CQ to “anybody on the frequency,” and then
refusing to answer the AM ham who comes
back. One AM operator acknowledges that he
responds to every sideband CQ that does not
clearly rule him out. If the sidebander ignores
him, the AM ham begins a relentless dogging
of the sidebander, following him all over the
the band on occasion and stopping only when
the sidebander answers or gives up. This prac-
tice would not appear to have much immediate
prestige value to add to the American ham
image. The solution is simple: Sidebanders
should be specific about whom they will talk to;
and AM hams should realize that if a side-
bander does not answer them, it is because he
forgot to reveal that he was partial to side-
band come-backs.

One of the most thoughtless of all hams is
the one who fires up the old rig and then
settles down to a solid five minutes of calling
CQ. Most hams will move off in despair long
before he gives them a chance to answer, and
so he is impelled by a lack of comebacks to
lengthen his CQ’ing on the next crack. This
practice effectively ties up a frequency for
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long periods of time. And does it engender
thoughts of admiration in the minds of foreign
and domestic hams? Hardly.

The cruelest ham in America is the one who
unloads this bombshell: “I don’t think we can
make a go of it, old man. Either you ain’t
running much power or your antenna ain’t
right. I sure can’t read you.” Then he some-
times adds, “I’'m running a full gallon myself.
That rig of yours ought to be used on the higher
frequencies.” This must really turn lights on
in the other ham’s head—red lights. Particu-
larly if he happens to be in a less fortunate
land and has built his rig out of hard-won
odds and ends.

We all do a good job of operating, gener-
ally; but we all make mistakes. Unfortunately
our mistakes are the kind we eannot call back,
because they are indelibly printed on another
ham’s mind. The truth is that the American
ham is usually, in nearly all areas of hamming,
helpful, thoughtful, generous, and intelligent.
How ironic that he is often judged solely on his
operating ‘“ham image”!

Bobby Burns, the amorous Highlands poet,
once took his arm from around a lassie’s waist
long enough to observe that if we could see
ourselves as others see us, we might change
our ways. Although he had some difficulty in
following his own advice, it is conceivable that
his idea can be for us hams a pretty Scotch
way of illuminating that isolated fault that
each of us might have. Then we can each polish
up our technique, and all of us can take pride
in having done our bit to spruce up the Ameri-
can “ham image.” And if Senator Goldwater’s
hunch is nght there could be a corresponding
improvement in the attitude of foreign peoples
toward our fair country.

. . KTNZA
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34 Ashley Drwa.
Rnches’rer 20, New York

Calibrate
Your Antenna
System

TANDING wave ratio instruments are now

fairly common items of equipment in ham
shacks since there are several good ones on
the market at inexpensive prices both in kit
form and fully assembled, Since these are
passive devices (requiring no power supply)
and since most of them can be left in series
with the antenna lead at all times, there is a
tendency to install them; play with them for a
few days; and then, mure—nr—less ignore them
thereafter. Oh, they probably receive an oc-
casional glance to assure that all is well; and
if found to be reading excessively high, the
average operator will try to find out what's
wrong . . . Did one end of the antenna fall
down? Did some water get inside the coax?
Has wind-whip broken the feed line some-
place? But this is the extent of the attention
that they will receive in the average operation.
They are used, in essence, as a casual sort of
“go/no-go” gauge.

This situation is unfortunate because the
SWR meter is capable of giving you more in-
formation if you'll but take the time to work
it out. You probably have all sorts of cali-
brated devices on your bench—VFO, grid-dip
meter, signal generator, frequency meter, etec.
—none of which would you feel secure in
using without the calibration. Yet, one of the
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Fig. 3—Graphical plot of the 40-meter dlpnla
described in the text, Curve A is the
performance of the antenna as origi-
nally cut. Curve B is the performance

after trimming as described.

most Important parts of your transmitter Sys-
tem is probably totally unealibrated. This is
the antenna system, and your SWR meter is
just the gadget that you need to do a calibra-
tion job on it over the frequency range cov-
ered by vour transmitter.

All that is necessary is a basic understand-

ing of what you want to accomplish here, a
working procedure to suit your particular
hardware and skywire configuration, and a
little time,
Pick an afternoon when there isn’t much
doing on the bands anyway. In fact, a day
when the “bottom has fallen out” is a good
one since you will then be causing a minimum
of interference to others and you won’t be
missing any juicy QSO’s either. Those sad
times when we have a three or four day mag-
netic storm are fine. On the higher frequency
bands you can do yvour work during times of
the day when the bands are closed to all ex-
cept local traffic.

Fundamentally, all that you are going to
do ig tune and load your transmitter on a pro-
gram throughout its full range of coverage
in such a way as to get a big-picture view of
the system’s performance. The data resulting
from this investigation you will preserve in
graphical form for future easy reference.

This work will go much faster if you will
first decide on the frequeney ranges that you
are going to cover, and the sampling intervals.
Then prepare a data sheet which will serve
to guide you in your manipulations and also
give you a place to note your data for later
transeription into graphical form. Of course,
you can modify this data sheet to suit the
frequency ranges which vou wish to cover
and you may choose different intervals of
testing depending on the degree of precision
that you wish to have in your curves. Nat-
urally you will work only on those fre-
quencies which are covered by your equipment
and authorized by your license. (If you have
antennas for only two bands, you won’t try to
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run curves on other bands. Or if you work
only the CW sub-bands you may not wish to
run your curves into the ’phone sub-bands.
When you are testing in the CW sub-bands,
you will be sure that your modulator is off
and that you properly identify your test
emissions in code,)

A word about recording the data—some
SWR meters have both a linear “Percent Re-
flected Power” scale and a logarithmic SWR
scale. For the sake of recording and plotting,
the percentage readings are a little easier to
use. You can put both scales on your graphi-
cal plots and have both types of information
even though you originally record only the
reflected power data.

In drawing up your data sheets, the follow-
ing intervals are suggested: For 160, 80, and
40-meter bands, appropriate calibration inter-
vals are 20 or 25 ke. Fuss-budgets might go
to 10 ke intervals, but thig doubles the work
and doesn’t give a great deal more informa-
tion in most cases. For 15 and 20 meters, in-
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Fig. 4—A 20 - meter dipole exhibiting good
broad-band characteristics, but %00
long for optimum performance across
the whole band. It should be trimmed
to raise the resonant point up into the
band for better efficiency across a
larger portion of the band.

tervals of 50 ke seem advisable although 20 ke
can be used here too if desired. On 10 meters,
a 50 ke interval is usually adequate and even
100 ke can be used if your antenna is suffi-
ciently broadband in its response, On the
bands above this, 100 ke or even 250 ke
intervals may be sufficient. In the course of
determining the data, you may find that your
antenna has a rather sharply defined resonant
dip. If so, it would be well to decrease your
frequency intervals on either side of this point
in order to arrive at a good resolution of the
curve in the vicinity of resonance and thus
locate the point of resonance rather precisely.
For this reason, when you discover a region
of sharply dipping reading on your meter,
you'd better decrease your testing interval to
half the nominal value and obtain some addi-
tional points. You'll need them later when you
start plotting the data graphically.

Having drawn up your data sheet, you are
ready to begin. Start at one end of the first
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band and adjust your transmitter for the in-
dicated frequency using the minimum amount
of power that you can obtain from your trans-
mitter and still achieve a full-secale deflection
on your SWR meter in the forward measuring
mode. Calibrate your frequency carefully,
preferably using a hetrodyne frequency meter
(vis. a BC-221, borrowed for the occasion if
possible) or other reliable method of frequency
checking which you may have (erystal cali-
brator, calibrated receiver, ete.). It is import-
ant that your frequency readings be reasonably
accurate in this testing or your results will
not be reliable. When you come to frequencies
at the band edges, for safety’s sake you may
wish to do your testing at a spot 2 or 3 ke
inside the band rather than using the exact
band edge. Just plot the exact frequency used.
You can extrapolate the curve out to the band
edge when you are plotting the data later.

After zeroing-in the desired starting fre-
quency, tune the transmitter accordingly and
adjust the SWR meter for full-scale deflection
in the forward measuring mode. Then, switch
to the reverse reading and determine your re-
flected power or SWR, whichever you have
decided to read. Record this on your data
sheet. Then note the next test frequency on
your data sheet and move the VFO to it.
Touch up the rest of the transmitter tuning.
Check the adjustment of the SWR meter and
make your second reading. Continue through
the remainder of your data sheet for the
range of frequencies and bands which you
have elected to calibrate. (Be sure to change
antennas when you change bands if you have
separate antennas rather than a multiband
array.)

If your antennas are fairly narrowband in
their response, you may not wish to run data
for the whole amateur band. Establish some
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with fair effectiveness only in the
‘phone sub-band.
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Fig. 2—Many meters provide a dual scale. The

linear percentage reflected power read-

ings are easier to read and plot graph-

ically.
arbitrary limit of reflected power or SWR
beyond which you would not consider use of
the system anyway—say, 75% reflected power,
or a SWR of 6:1 for example. When your
readings exceed this value, cease your efforts
on that band, .

Now, with your data neatly tabulated, you
are ready to plot the graphs which will give
you a picture of your antenna’s performance.
Obtain some rectangular coordinate graph
paper (from a stationery store, drawing sup-
ply house, or even the “five-and-dime” store).
The type of ruling is of no great consequence.
That which has heavily ruled squares of the
order of one-quarter to one-half inch on the
side with each of these blocks then divided
into four or five smaller squares by lighter
green or gray lines is quite satisfactory. If
vou have an ARRL logbook, you'll find one
sheet of paper of this type bound into the
back of the logbook, and this is a good place to
keep your antenna calibration curves. If you
wish to put all of your curves on one sheet of
paper, it will be best to draw the curves of
the different bands in various colors of ink
or pencil and use the same color for the corres-
ponding frequency scale along the bottom of
the paper for each band.

Having obtained your graph paper, choose a
reasonable scale for the band of frequencies of
the first band along the horizontal scale of the
paper (oriented with the short dimension ver-
tical). For example, if the first band that you
wish to plot is 80 meters, you’ll have 500 ke
to be indicated along the lower horizontal
axis. If your particular graph paper has 25
of its large squares along this axis, you might
let each of these represent 20 ke. Or, you
might decide to use less of the paper, and let
12.5 squares represent the total scale at 40 ke
each. Letter in the points on this frequency
scale along the horizontal axis.

Next decide on your vertical scale, If you
are plotting percent reflected power readings,
let each of the larger blocks represent 5% or
10% and earry your scale up to your arbi-
trary upper limit of 60 or 756%. If you have

recorded SWR readings start your vertical
scale in the lower left hand corner of the
plot with I (not zero) and proceed upward in
increments of 0.2 for example to your abitrary
limit of 5:1 or 6:1.

When vou have established this coordinate
framework, it 1s but a few minutes work to
transfer the points from your data sheet to the
graph paper. Locate each frequency point and
go up vertically from that point until you come
to the corresponding percentage point on the
vertical scale and make a dot with your pencil.
When you have plotted all of these for one
band, use a French curve to connect these dots
with a smooth curve which conforms to line of
dots as nearly as possible,

After vou have finished with the first band,
draw up a new set of coordinates on a fresh
sheet of paper for the next band. Or, if you
wish to place all of your curves on one sheet
of paper, you can use the same vertical scale
for all, but you will have to plot different fre-
quency scales along the horizontal axis and
use different colored pencils for the scales and
corresponding function lines.

You now have a complete calibration of your
antenna system’s performance over your total
operating spectrum. Thereafter when you wish
to band-hop, or operate a contest you can refer
to your curves in selecting the frequencies
where your system is most efficient. In setting
schedules or making decisions to QSY, vou can
make your frequency selections with assur-
ance of how your rig will perform at the new
Spot.

If your antenna system is typical, you’ll
probably find in the course of making these
determinations that your system is not per-
forming exactly at optimum. You may find
that it favors one end of the band at the ex-
pense of the other and perhaps you like to
work both ends equally well, Or, you may find
that it favors one end when in fact you prefer
to work the other end. From the information
in the curves, you can determine fairly closely
what should be done to optimize the situation
and then proceed directly to do it without a
lot of guesswork or cut-and-try.

You'll probably be surprised to find that
antennas cut by ‘“the formula” when erected
under your actual set of conditions do not
necessarily perform according to the mathe-
matical predictions. Surrounding objects,
height above ground, and similar praectical
considerations alter the performance over the
theoretical ideal conditions assumed byv the
mathematics.

You can use the data contained in your
curves to make some alterations to optimize
these conditions. For example, assume that
yvour 40 meter antenna exhibits its lowest SWR
at 7.2 me on your curve. Assume further that
yvou work very little CW on this band, but
that you like to work the whole ’phone sub-
band. Obviously, the ideal condition using this
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same antenna would be to have 1t resonate
at the middle of the ’'phone sub-band so that
the SWR is equalized at each end of the sub-
band. Assume also that you originally cut
the antenna by the formula for 7.25 me, but
that your curves show it to resonate, as pre-
viously stated, at 7.2 me. Obviously, you need
to prune this antenna just a bit to raise its
resonant point to the middle of the ’phone
segment. You can do this without re-measur-
ing your antenna, or any cut-and-try work.

Just use the formula to calculate the elec-
trical length of your existing antenna using
the resonant frequency determined from your
curve. In the case cited above, subtract this
from the actual physical length. This will give
you the few inches difference which must be
trimmed from vour wire. Divide this in half
and clip this much from each end of the wire.
No need to re-measure the whole antenna.

To make this clear, we'll go through the
calculations for the problem outlined above.
The antenna was cut originally by this cal-
culation:

Length in feet 468 —+ freq. In me
468 = 7.26
— 64.6 feet
The curve indicates that under the conditions
of erection and operation it actually resonates
at 7.2 me and thus 1t acts as if it is electrically
the following length:
length in feet —

||

468
7.2 me

— 65 feet.

—_—

Thus it performs as if it is too long by:
65 — 64.6' = 0.4 feet or 4.8-inches

The indications are that we should trim
half this amount from each end of the wire—
about 2% inches from each end would probably
do the job. Of course, if the situation had
been reversed and we wanted to lower the
resonant point of the antenna, we would have
had to add 2% inches to each end of the radi-
ators, or cut new radiators to the longer length
if there wasn’'t enough surplus wire in the
end-wrap to allow this amount of extension.

You may also find that on some of your
plots vou really do not have a dip in the curve
indicating the location of the resonant point
of the system. In these cases, if the curve
starts high at one end of the band and gener-
ally declines toward the other end, the chances
are that the resonant point is actually outside
the band beyond the end with the lowest re-
flected power reading. In such cases, you
might do well to shorten or lengthen the an-
tenna slightly (depending on whether reson-
ance appears to be above or below the band)
and run a new set of data to see if this moves
the resonant point back into the band. Once
the resonant point is found, you can then go
through the calculations outlined previously
to place resonance at the desired spot in the

band for your particular operating needs.
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Staff

A Review of the

and the

NC—-190

wo of the most popular receivers to appear

on the ham market in the past few years
are National Radio Company’s new NC-155
and NC-190. The NC-190 is a double conver-
sion general coverage receiver tuning 540 ke
to 30 me, and the NC-155 is its ham-band-only
equivalent covering all amateur bands between
80 and 6 meters. While both receivers are
priced at the lower end of the National line,
they offer features and performance equal to
most receivers of similar types selling in the
medium to high price area, and in a couple of
instances (which we will take up separately)
provide conveniences which are found in no
other units that we are aware of.

Both receivers are quite similar in appear-
ance and identical in size. They are both fin-
ished in a handsome color combination of dark
blue and silver gray, and measure a very com-
pact 8% " high, 15%" wide and 9" deep. With
the exception of front end circuitry, the two
receivers are extremely similar electrically
(see block diagram Fig. 1). A 6BZ6 is used
as a pentode rf amplifier exhibiting semi-
remote cut-off characteristics to provide good
AVC control and low intermodulation. The
6BE6 first mixer with its self-contained local
oscillator converts the signal frequency to the
first ¢f of 2215 ke. Great care has obviously
been taken in the local oscillator portion of the
first mixer in both receivers to obtain maxi-
mum stability through the use of ceramic coil
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National

NC-155

forms, rigid wiring techniques and the use of
a solid 8" steel front panel rather than alumi-
num. The 2215 ke if signal moves along to
the second 6BE6 mixer and local oscillator
combination, where it is converted again to
230 ke and introduced into the Ferrite Filter.
This little package, which was first developed
by National for use in the well-known NC-270,
1s composed of ferrite cup cores with Q’s of
500 to provide a high degree of selectivity at
a relatively high intermediate frequency, thus
reducing secondary images, Capacitive coup-
ling between, the cup cores is varied to obtain
bandwidths of 600 cyeles, 3 ke, and 5 ke for
CW, SSB, and AM respectively. Coming out of
the Ferrite Filter, the signal i1s fed to two
6BA6 if amplifiers also operating at 230 ke
after which (depending upon the mode of re-
ception) the signal passes to either a diode
AM detector or a triode product detector using
one-half of a 12AX7. The other half of the
12AX7 is used as the wvariable BFO. The
triode section of a 6T8 is used for the first
stage of audio amplification, and the three
diodes available in the 8T8 envelope are used
for AM detection, the extremely efficient AM
noise limiter, and the clamp to provide delayed
AVC operation for maximum sensitivity on
weak signals. The audio output from the 6T8
is fed to the grid of the 6CW5 which provides
up to one watt of audio at the 3.2 ohm speaker
terminals. So much for the circuit deserip-
tion—Now let’s see how they work!
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The NC-190, the general coverage receiver,
1S a little wonder—This is the first general
coverage unit we have laid our hands on (with
the exception of some equipment designed
primarily for the military in the two kilobuck
price region) which handles like a conven-
tional ham - band - only box — Probably the
greatest single reason for the “feel” of the
NC-190 is the miniature Velvet Vernier em-
ployed in the bandspread dial to provide a
J:'irive reduction of 60:1—As a result, the tun-
Ing ratio of the '190 approximates that of
the average ham-band receiver. We under-
stand from National that the planetary drive
In question will be soon available as a separate
component. We foresee a happy future for
this little gadget since it provides a 5:1 re-
duction in a package the size of an overgrown
shaft bushing—Drill one hole, slip in the ver-
nier, tighten up the lock nut and the job is
done (if you are wondering how the 60:1
ratio is achieved, the 5:1 vernier drives a 12:1
pinch mechanism—5 x 12 — 60) A shiny
little knob under the bandspread scale entitled
Dial Selector caught cur attention as soon as
the receiver was unpacked. A quiver with
anticipation, we approached the knob care-
fully, pulled it out a fraction of an inch and
rotated i1t 180 degrees. Lo and behold, a whole
new set of bandspread scales appeared in the
dial window calibrated for the five most popu-
lar foreign broadeast bands! You fellows who
occasionally like to listen to foreign broadecast
stations finally have a receiver that allows
you to locate a station by frequency! Another
immediately apparent advantage of the NC-
190 is the use of five main tuning bands rather
than the usual three or four—Thus instead of
covering the 10 to 30 me range in one fell
swoop, this range is divided into two 10 me
bands which thereby afford greatly improved
calibration and stability (the latter as a result
of more efficient temperature compensation
over a reduced tuning range).

We operated the NC-190 for approximately
two weeks on AM, CW, and SSB. We found
the receiver to be remarkably sensitive in all
modes of operation (National claims sensi-
tivity better than one microvolt for 10 db),
with excellent electrical and mechanical sta-
bility. SSB operation is easier than we ever
thought possible on a general coverage re-
ceiver, and this is accounted for in large part
by the very high tuning ratio together with
the excellent product detector and SSB/CW
AGC system. Sideband selection is by means
of a USB/LSB calibrated BFO control, which
takes the guess-work out of properly setting
the BFO for proper reception. CW perform-
ance was excellent, and with the Ferrite Filter
set in the 600 cycle position, single signal CW
reception was easily attained.

In summary, the NC-190 offers a surprising
amount of performance for 220 bucks, and
seems to us to be an ideal receiver for the
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ham who wants excellent ham band perform-
ance along with general coverage at a rela-
tively low price. We forsee a couple of other
areas where the NC-190 will be quite popular
—as a general coverage stand-by receiver for
the snazzy ham-band-only shack and as a
tunable if for some of the new VHF con-
verters—The combination of price and per-
formance on this package is hard to beat!
The trial of the ham-band-only NC-155 was
viewed with some trepidation in view of the
$199 price tag. Twenty-five years ago it was
possible to buy an awful lot of receiver for
this kind of money, but the cost of labor and
materials has risen to the point where it takes
around $250 to start getting the kind of per-
formance necessary for today’s more sophis-
ticated operation. We were, therefore, pre-
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wanted

RADIO OPERATOR—
TECHNICIANS

The U.S. Government has a econtinuing
I requirement for single and married men
between the ages of 20 and 30 with radio
i operator-technician experience. Individuals
with less than minimum required experience
can qualify for training. Persons with past
applicable experience who for some time
have been out of touech with this type of
activity will be trained. Assignments are
overseas at interesting foreign posts.

Starting annual salaries, which will be
determined by the applicant’s experience
and ability, range from $4830 to $5885.
Normal promotional progress within this
salary range may be expected when quality
of performance dictates. Beyond this latter
level advancement possibilities exist on a
selective and competitive basis. Standard
government allowances are paid in addition
I to the salary.

A variety of foreign posts is available,
Rotation of the employee and his family
from post to post is accomplished in ac-
cordance with standard government regu-
lations and usually involves tours of 24
months duration at each post followed by
Stateside leave between assignments. Work
is challenging and varies from post to post.
I If you are in good health, not subject to

military draft, and are interested in the
above openings, please write, giving us the
following information:

1) Name, address, telephone number, and
| hours when you can be reached; 2) Date
of birth:; 8) Military history, including
dates, schools, experience, grade or rank,
and MOS (primary and others) ; 4) Civilian
training and experience; 5) FCC license if
any; 6) CW speed; 7) Typing speed; 8)
Marital status and dependents.

If your letter indicates that you have the
required qualifications, a formal interview
will be arranged in the near future. Ad-
dress letters to Mr. Carlton H. Broadnax,

P. 0. Box 8254, Southwest Station, Wash-
ington 24, D. C.
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pared to be disappointed in the NC-155 even
in view of its handsome appearance and high
quality of finish and construction. This feel-
ing began to be dispelled as soon as we laid
a hand on the main tuning dial, and by the
end of our first forty-five minute session with
the NC-1556 our original opinion was complete-
ly replaced by the happy conclusion that the
NC-155 was more than able to hold its own
in far higher priced company! Just as in the
NC-190, the first operating feature noticed
was the extraordinarily smooth tuning mech-
anism. The NC-155 also uses a 60:1 dial
reduction, and the combination of the heavy
flywheel on the tuning dial and the Velvet
Vernier in a ham-band-only receiver results
in a “feel” which closely approaches that of
our own NC303. According to National, the
60:1 reduction on the NC-155 is almost twice
as high as that of any other ham-band-only
receiver, and as a result it is possible to work
in on sideband almost as easily as AM (ad-
vanced modulation). Dial calibration and il-
lumination is excellent, and electrical features
are basically the same as those of the NC-190
since both receivers are almost identical from
the first mixer back to the loudspeaker. The
NC-155 seems to be as mechanically stable as
any receiver we have yet tried with a erystal-
controlled front end—We tuned in a relatively
strong CW signal on 20 meters, picked the
front of the receiver up three inches and let
go—There was a slight mierophonie bong
when the Flip Foot crashed on the tabletop,
but the receiver had apparently not shifted a
cycle, Electrical stability was almost as im-
pressive—Total observed drift over a four to
five hour period from a cold start on 15 meters
was in the order of 1 ke,

Six meter stability was naturally not nearly
as good, but sensitivity on this band certainly
exceeded our expectations—National claims
six meter sensitivity better than one miero-
volt for 10 db, and while we did not actually
measure sensitivity, the 155 dug up all the
weak ones and had enough hop in the front
end to show an appreciable decrease in noise
when the antenna was replaced with a 50 ohm
resistor. Six meter signals were quite easy to
tune as a result of the excellent dial ratio, and
we are presently toying with the possibility of
using the six meter range on the ’155 as a
tunable 2f for 2 and 1% meter converters be-
cause of its complete 4 me coverage and excel-
lent performance.

Both the NC-155 and NC-190 fill big holes
in the current crop of receivers.

Complete instructions
for getting on TV for un-

der $50.00. Join the Fun. $300

73 MAG, 1379 E 15, Bkiyn 30, N.Y.
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blah blah

blah blah blah

It you'll just read some of these books
you'll know what you are talking about.

I1—-ELECTRONICS & RADIO ENGINEERING—Terman. One

of the most complete text books ever printed. 1078
pages. Theory, but easy oa the math. $15.50

4—RADIO AMATEUR CALL BOOK—Summer Edition. Just
Qut. $5.00

S—ANTENNAS—Kraus (WB8JK). The most complete book

on antennas in print, but largely design and theory,
complete with math. $12.00

8—RADIO-TELEVISION & BASIC ELECTRONICS—Oldfield.

Logical presentation ond descriptive illustration make
this an ideal book for the beginner. Written by self-
learning of electronics principles. 342 pages. $4.95

13—REFERENCE DATA FOR RADIO ENGINEERS. Tables,
formulas, graphs. You will find this reference book on
the desk nf. almost every electronic engineer in the
country. Published by International Telephone and Tele-

graph. $6.00

EB—TEI.EVISICI_H INTERFERENCE—Rand (WI1DBM). This is
the authoritative book on the subject of getting TV out
of your rigs and the neighbors sets. $1.75

32—RCA RADIOTRON DESIGNERS HANDBOOK—1500
pages of design notes on every possible type of circuit.
Fabulous. Every design engineer needs this one. $7.50

36—CALL LETTER LICENSE PLATE—Regulation size license
plate. Please give your call and the color of letters and
background. $3.00

37—101 WAYS TO USE YOUR HAM TEST EQUIPMENT-
Middleton. Grid-dip meters, antenna impedance meters,
oscilloscopes, bridges, simple noise generators, and
reflected power meters are covered. Tells how to chase
trouble out of ham gear. 168 pages . $2.50

HTHADIQ HANDBOOK, 15th EDITION—Orr (W6SAI).
This is far and away the best amateur radio handbook
ever printed. Over 800 pages. $8.50

47—PRACTICAL ELECTRONICS—Hertzberg (W2DJJ). Al-
most solid with pictures. Touches lightly on many as-
I:?:ts of electronics: ham radio, TV, transistor radios,
i-fi, microwaves, ftrouble-shooting, MNovice station,
antennas, test equipment, etc. $2.50

48—BASIC ELECTRONICS — Covers subject completely.
Written for use with RCA Institute training course. $9.25

49—ELECTRONIC COMMUNICATION—Shrader. Huge book
aimed at giving all information necessary for FCC
commercial and amateur licenses. $13.00

52-HOW TO READ SCHEMATIC DIAGRAMS—Marks.
Cam‘pnnenis & Diagrams; electrical, electronic, ac, de,
audio, rf, TV. Starts with individual circuits and carriers
through complete equipments. $3.50

S5—TRANSISTOR CIRCUIT HANDBOOK—Simple, easy tc
undlnrﬂund explanation of transistor circuits. Dozens
of interesting applications. $4.95

63—G.E. TRANSISTOR MANUAL éth EDITION. $2.00

H—]MHSISTGR CIRCUIT ANALYSIS—Joyce & Clark.
Choice of top schools. $10.75

67—TRANSISTOR CIRCUIT & DESIGN—Fitchen. Another
top notch Fitchen book. $13.00
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74—HANDBOOK OF ELECTRONIC TABLES & FORMULAS—

Formulas & laws, constants, standards, symbols and

codes. Math. tables, misc. data. $2.95
QAN—SECOND CLASS RADIOTELEPHONE HANDBOOK-—

Noll (W3FQJ). Everything you need to know to pass
the FCC exam and get started servicing two-way equip-
ment. Much more than just @ Q & A manual $3.95

BON—FIRST CLASS RADIOTELEPHONE LICENSE HAND-
BOOK. Everything you need to know to get your lst
license. More than a Q & A book, you'll understand

what it is all about when you get through !hi:sl‘b?;g

EGT—ELECTRONIC GAMES AND TOYS YOU CAN BUILD.
15 Original gomes and toys, none available commer-
cially. Test your steady nerves; your reaction time, battle
a lie detector, etc. Guaranteed rouser. $2.50

NHP—BUILDING UP YOUR HAM SHACK—Pyle (W7OE).
A practical discussion of points to consider when you
are buying ham equipment, complete with descriptions
of much of the available commercial gear. It's fjust
possible that Pyle might keep you from making a mis-
take which would cost a lot more than his book. $2.50

BEO—OSCILLATOR CIRCUITS. One of the most thorm:lg\t
treatments of the subject yet to be published. Uses
new four-color system for explaining what actually goes

on in the oscillator circuits. $2.95

G-93—RADIO CONTROL HANDBOOK by McEntee. This is
the largest and most complete book ever published on
the subject. 304 pages! It covers in detail every possible
aspect of radio control. $£4.95

G94—TRANSISTORS. Selected articles from Radio Elec-
tronics on how to test transistors and how to build all-

transistor test equipment. $1.95

R261—MAGNETIC AMPLIFIERS. This new Rider book is
a complete home-study course in M-A. Explicitly illus-
trated. We don’t find M-A in ham use yet, but they
are growing in industrial use as more engineers under-
stand the applications of this relatively new device.
112 pages, $2.45

731—-HAM-TV—-WQPKYQ. This is the only book available
on this fascinating branch of ham radio. Describes com-
plete ham TV station that costs under $50. $3.00

732—FULL SCALE PRINTS FOR MARK IlIl IMPEDANCE
BRIDGE FROM AUGUST 1961 ISSUE OF 73. These en:
largements of the published scale drawings greatly
simplify home construction of this terrific piece of test
equipment. A complete copy of the original article is
also included. $1.00

734—INDEX TO SURPLUS—Bibligoraphy of all surplus
articles printed in all radic magazines to date, Brief

description, etc. $1.50
735—BOUND VOLUME—October 1960 through December
15 issves (Vol. 1). $15.00

SEE MARCH ISSUE FOR LIST OF CONVERSION MANUALS

90—TELEPRINTERS, MODEL 31A—This midget, printer,
complete with case, measures only 11" x 16" x 12" and
is light enough to throw in the car for portable use.
Complete with keyboard, ready to operate. $100.00

Order Form

Circle the book numbers you wish to order.
Please include cash, check, money order . ..
or something we can deposit in the bank.

RADIO BOOKSHOP
1379 East 15th Street, Brooklyn 30, N. Y.

(N.Y.C. add 3%, tax)
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The Pertect Setup

THE key to good hamming is a good station

setup, and this is a lot easier to achieve than
yvou may think. Whether you are trying to
decide how to set up the new h-f station or
have been operating for a while but aren’t
getting out like you should, this article is for
you.

For all the sour-grapes balderdash one hears
on the bands about system-engineered ham
equipment, the idea is perfectly sound: each
part of the system must work properly with
at least one other part. If we investigate this
working-together concept more closely, how-
ever, we find that such a system really is just
& number of “twosomes.” For example, the
following twosomes will be found in any ama-
teur station: space-antenna, antenna-feedline;
feedline-transmitter; and feedline-receiver, It
makes no difference whether they are made to
work together at a factory or you make them
work with ingenuity and hot solder.

In fact, it is because of these twosomes, or
“interfaces,” as they are properly called, that
it is easy to set up an amateur station prop-
erly and at low cost. It isn’t necessary to per-
form a set of simultaneous equations in a half-
dozen unknowns, but on the other hand, a sta-
tion cannot be set up just one part at a time.
(Can you imagine only one connector connect-
ing?)

In general, the antenna, especially the high-
current, center portion, should be as high as
possible. There are several reasons for this.
The higher the antenna is above the average
terrain, the lower (and better for d-x) will be
the minimum usable radiation angle. The
higher the antenna is above trees and other
conducting objects, the less power they will
absorb during both transmission and reception.
The higher (up to a point) an antenna is above
ground, the higher will be its radiation resist-
ance and, hence, its efficiency.

TOP WIRE & COPPERWELD STEEL=- CENTERED

74

Douglas G. Hedin K¢OFB
219 Blanchard Blvd.
Syracuse 9, New York

Horizontal, half-wave dipoles usually are
used on the h-f bands, primarily because, dol-
lar for dollar, their simplicity and light weight
permit them to be erected at greater heights
than any other antenna. To be sure, the low
radiation angles of vertical antennas are ideal
for DX work; but efficient vertical h-f anten-
nas are cumbersome and difficult to erect, they
are more vulnerable to man-made noise, and
unless a good artificial ground is construected
for them a prohibitive amount of power will be
lost in the earth.

A widely-held, somewhat erroneous idea is
that the user of a horizontal antenna can com-
municate in only two general directions, be-
cause the horizontal radiation pattern of a
horizontal dipole is two lobes at right angles
to the antenna wire. But what about the ver-
tical radiation pattern?

It should be remembered that from a hori-
zontal doublet, only part of the total energy
is radiated broadside to the wire and that the
polarity-versus-amplitude of the energy radi-
ated in any direction depends on both the ele-
vation angle and the azimuth considered. Much
of the energy is radiated from a horizontal
dipole in line with the wire, or “off the ends.”
This energy will be received just as well by
an antenna the end of which is toward the
transmitting antenna as will the energy radi-
ated at right angles be received by an antenna
which is broadside to the transmitting antenna.
This vertically-polarized energy is radiated at
somewhat high radiation angles; but the only
shortcoming of the end-radiated rf is that the
skip, or maximum range of communication will
be somewhat shorter than that for the hori-
zontally-polarized energy from the same an-
tenna.

It is relatively easy to work all bands, from
3.5 to 29.7T me, with only one feedline if single-
wire, center-fed, half-wave dipoles are used.
The dipoles are merely cut to the proper length
and connected together as shown in Fig. 1.
Most of the amateurs who use this multi-dipole
antenna system do not include a dipole for
the 15-Meter band, because the 40-Meter dipole
will load up fairly well on 15 Meters. How-
ever, the radiation pattern thus produced con-
tains several narrow lobes instead of the two
wider lobes characteristic of a half-wave dipole
when operated on its resonant frequency. The
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author once used one of these multi-dipole an-
tenna in which a 15-Meter dipole was omitted;
operation was excellent on all bands except 5-
Meters, until a 15-Meter dipole was added.
The new dipole really made a difference, and
the author heartily recommends that it be in-
cluded.

While the impedance of a half-wave dipole
may be about 72 ohms in free space, it varies
considerably at the heights amateurs have to
work with. Most amateurs should be familiar
with the standard graph of theoretical antenna
impedance (for a half-wave dipole) versus
height above perfect ground. The graph also
1s fairly accurate for heights of more than
0.3 wavelength above “real” ground Ilevel.
However, it gives no indication of what the
actual impedance of a dipole over *“real”
ground may be for lower heights, because the
impedance is shown to approach zero as the
height of the antenna approaches zero.

00

RADIATION RESISTANCE IN OHMS

2 30 40 80 60 T0

0 0
FIGURE 2 HEIGNT IN FEET

Actual measurements® over “real” ground,
however, have shown that the antenna imped-
ance falls no lower than about 45 ohms at 0.06
wavelength (16 feet at 3.75 me), and in fact
begins to rise quite rapidly as antenna height
decreases further. Fig. 2 shows the antenna
impedances to be expected on the h-f bands for
heights up to 70 feet or 0.7 wavelength, which-
ever is lower for a particular band.

Of course, the depth of electrical ground
below “real” ground level will vary from lo-
cation to location, and thus will affect the ac-
curacy of Fig. 2. It should be remembered,
however, that electrical ground usually 1s no
more than a few feet below “real” ground at
30 me, and less than 10 feet below “real”
ground at 3.5 me. Thus, the accuracy of the
graph will vary only slightly for different loca-
tions, probably not enough to be detectable.

Amateurs usually use either 52- or 72-chm
coax or T2-ohm twin-lead to feed half-wave
dipoles. Referring to Figure 2, the dashed line
represents 62 ohms, or half-way between 52

Keith. Radio Engineering Handbook, Fourth

*Henny,
McGraw-Hill, page 635 (graph).

Edition, 1950,

JUNE 1962

WALKIE-TALKIE RADIOPHONES

FROM $59.98

fend for FREE literature on the com-
plete lineof VANGUARD radiophones,
for industry., (Civil Defense, CAP,
(Citizens and Amateur bands. Made in
the U.S.A. and guaranteed 5 YeAars.

VANGUARD ELECTRONIC LABS.
190-48 949th Ave., Hollis 23, N. Y.

GAVIN INSTRUMENTS, Inc.

6M FILTER? Low pass ...-..c.couvnus $16.95
With Power Meter ......cccevease .. 93475

80M-10M Filter $24.95
More details on p. 27 May 73

P. O. Box 413, SOMERVILLE, N. J.
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TONS OF AMATEUR EQUIPMENT IN

STOCK

e e Ree . X 28 s

WiesTERN RADIO

SAN DIEGO

Ingia Street

BE 9-0361
SAT 8:30 te 5:00

1331
MON<FRI

88 mhy TOROID BONUS 88 mhy

JUNE, JULY and AUGUST ‘62

FREE .033 mfd. (Spoce) and .068 mfd. (Mark) 200 V.
factory fresh Cornell-Dubilier MYLAR capacitors with

each order for 5 Toroids.
88 mhy. TOROIDS, with mounting hardware. Uncased;
like new. Information sheet included. $1 ea., 5/%4 postpaid.

K C M P. O. BOX 88

MILWAUKEE 13, WISCONSIN

The biggest improvement in crank-ups
yet — you crank up the antenna and
not the tower. It takes a minimum of
space, is fast to erect, and you can
never fall off! Makes it a cnap to change
beams or make adjustments whenever
you please. You can even crank the
beam up to the best height for current
propagation conditions. See the photos
on page |5 of the March '62 73 for a
better idea of what this is all about.
Government and commercial installa-

tions a specialty. Send for literature and
prices:

KTV

8:30 to 8:00

TOWERS
SULLIVAN
ILLINOIS
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ohms and 72 ohms. The closer the impedance
of the feedline matches the impedance of the
antenna, the more power will be transferred
between the antenna and the feedline, and the
lower will be the standing wave ratio. There-
fore, if the impedance of an antenna (as de-
termined from Fig. 2) will be higher than 62
ohms, it should be fed with 72-ohm twin-lead
or coax. If the impedance will ke lower than
62 ohms, the antenna should he fed with 52
ohm coax.

Just as maximum power will be transferred
between the feedline and the antenna if the
impedances are the same, maximum power will
be transferred between the feedline and the
transmitter or receiver if the feedline imped-
ance is the same as that of the transmitter or
receiver.

Before the days of pi-output circuits, trans-
mitters usually were link-coupled to the feed-
lines, if feedlines were used at all. The im-
pedance or the link didn’t matter much, be-
cause the coupling of the link to the final tank
coil could be changed to compensate for wide

Twiw—LLAD

ranges of link-feedline impedance mismatches.
Receivers had all kinds of input impedances;
each manufacturer apparently threw dice or
else counted tea leaves, which was about all
that could be done anyway because there were
no standard impedances at the time. Standing
waves could stand until they got tired, and
open-wire feeders were the thing. Those were

the days of the universal, indispensable an-
tenna coupler.

E m,..lLHmsj; = Ti_“—_

L0\ L— —

Today, however, the impedances most often
encountered in amateur installations are 52,
72, and 300 ohms. With only these three im-
pedances to match, amateurs now can use
balung instead of antenna couplers. Unlike the
antenna coupler, the balun never requires re-
tuning, so it can be tucked up out of the way
and forgotten. Even more important, however,
is that with only three values of impedance to
match, four basic systems may be designed,
one of which is almost sure to satisfy the re-
quirements of your equipment and antenna. A
deseription of these four systems follows.

Fig. 3 shows a system in which the trans-
mitter output impedance is either 52 or 72

Fben bl

Heath SB-10 on Six

Captain George M. Hunt W4NUT/Mm
1218 SW 21 St. Court Fort Lauderdale, Florida

Being a VHF addict, I recently purchased
a SB-10 from Heath for the express pur-
pose of putting this phasing type Single Side-
band Adapter on 6 meters. The object was to
use it in conjunction with the Heath VHF 1
“Seneca.” Using the 50 me drive from the
Seneca, converting to single sideband with
the SB-10, then driving either the Seneca
final in AB or other linear that would require
no more than 8 watts of drive.

The operation was successful, the SB-10
works as intended, 50 me sideband driven from
the Seneca. The SB-10 conversion is as fol-
lows. Disconnect the 10 meter section of the
adapter, and insert 6 meter coil sections out-
board of the existing ecoils, using the wafer
switch points formerly used for 10 meters.
Add one more ceramic wafer switch to the
existing stack, replace the 110 mmfd 1%
micas in the phasing stack with a matched
pair of 68 mmfd silvers. Remove 3 turns from
the 10 meter slug tuned coil, feed three watts
of 50 me drive and 8 watts PEP 50 mc single
sideband, upper, or lower comes out the back
end. Easier than hetrodyning, no mixers, just
tune as per the SB-10 instructions.

76

Parts required.

2 68 mmfd silvers. MATCHED
1 Airdux 416-T
1 CRL PA2 2 pole 6 pos. SW

A full step by step conversion sheet is avail-
able from W4NUT at no charge,

7 BS2Z et

l" .'I:II
O 2 TURN < . 4 .;u
LINK # 20 e
B+
O
TO LUG 2,
853 i72 CRL PA2 | 330 a
B ¥
2 TURN LINK
LUG 7 ‘ msr E?Tunﬂs
"APPROX" CENTER
TAPPED. GD TO
EIISTIHE 50 MC,
i/2 CRL. PA2
TO
6605 I{m é >
ORIGINAL
CoiL
0= 80
TO POINT A 3 T 6D TO
CRL PAZ. 50MC. 416 T
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ohms, the receiver impedance is 52 or 72
ohms, and the antenna is either a dipole or a
multi-dipole system. Although it is the simplest
system possible, it also is the best, because
everything except the antenna is shielded by
the outer conductor of the coax (keeping spuri-
ous radiation in and noise out). Incidentally,
coax (unbalanced) feed is just as good as twin-
lead (balanced) for h-f work; feeding a bal-
anced antenna with coax becomes a problem
only when the diameter of the coax becomes
more than a small fraction of a wavelength.

Fig. 4 shows a 52- or 72-ohm receiver and
transmitter used with a balun and 300-ohm
twin-lead for feeding a folded dipole. Notice
that the balun, which matches the receiver and
transmitter to the 300-ohm line, is on the an-
tenna side of the T-R switch, and it must car-
ry the output power of the transmitter.

Figure 5 shows a 52- or 72-ohm transmitter
used with a 300-ohm receiver and either a di-
pole or multi-dipole antenna. In this system,
the balun is placed between the receiver and
the T-R switeh, and thus does not carry ap-
preciable power.

Fig. 6 shows a 52- or 72-ohm transmitter
and a 300-ohm receiver used with 300-ohm
twin-lead and a folded dipole. In this system,
an open relay or switch may be used.

In summary, if your equipment is in good
operating condition, and if all connections are
made properly, a very satisfactory amateur
station can be assembled if the following sug-
gestions are heeded:

(1) Place the antenna as high in the air as

possible.
(2) Use horizontal, half-wave, center-fed

antenna (s).

(3) Select the feedline impedance on the
basis of the antenna impedance.

(4) Use a balun to match impedances.

MAPS

Several hundred readers have already bit on our
three-D maps. Most of them have written in to admit
that for once they didn’t go wrong. What ham shack
is complete without a nice big world or U.S. map?
None, what's what. These maps we are vending are
nationally advertised and distributed at $9.95. We
had to promise that we would not sell them for
any less. We didn't promise not to sweeten the pot
a bit with just a hint of discount in the shape of
a wee subscription to 73. If you invest in either of
the maps we’ll send you a one year subscription to
73 at no extra charge. Don’t tell the manufacturer
« + » OK? These maps, by the way, are printed in
eight colors (all different) and are 281/2"" x 18147,
They are carefully made so the mountains stick up
in the right places. There is @ map index included
which fits in a compartment behind the map. The
frame is also included. If you don't comprehend

the enormous size of these three dimensional maps,
let me translate it info more understandable dimen-
sions: 44.82 x 10-5 miles wide by 29.09 x 10-5 miles
high. Specify world or
subscription.

73 © 1379 E. 15th St. ® Brookiyn 30 @ N. Y.

U.S: map, new renewal
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MANUFACTURERS . . .
Looking for a ham rep?

Write IVAN HARRISON WS5HBE

6822 Mimosa Lane, Dallas 30, Texas
Phone: EM 3-3218

DUMMY LOADS
Non-Radiating—SWR—Below 2:1 All
Bands Thru 2 Meters. 52 ohms,

100 Watts ICAS P.P. § 4.85—Wired
200 Watts ICAS 7.95—Wired
500 Watis ICAS 12.95 Kit
1000 Watts ICAS 15,95 Wired
Add §4

See Your Dealer or Order Direct.

HAM KITS, 308 EDGAR RD., Box 175
CRANFORD, N. J.

WITH DOW'’S

PREAMPLIFIER

Cet signals you didn't hear!

Not a gimmick, but a tested
. and proven accessory. Pre-
F cision made, fully backed by
Dow-Key's traditional Factory
Warranty.

THHEEECTDUR RECEIVER!
e -RFB Booster is a
-$10.75 50 to 70 ohm impedance
= i matching ‘‘broadband pre-
amplifier” guaranteed to increase the over-all gain by 1 to 6 5"
units on all bands (1.5 to 30 mc). To improve sensitivity, work
with DX, and bring up weak unintelligible signals, you'|l want 2

DKC-RFB. Designed for receivers up to the $300 class,

DOW-KEY COMPANY « ™ aives o

price , .

GENERALIZE YOURSELF!

LEARN RADIO CODE
The EASY WAY

No Books To Read—No Visual
Gimmicks To Distract You. Just
listen and learn

Based on modern psycholegleal
techniques — This course will take
you beyond 13 w.p.m. In

LESS THAN % THE TIME

Available also on magnetictape
See Your Dealer Now!

PRICE
$9.95

Album Contai
Three 12~ 1p's EPSILON

: 2769 CAROLINA
RECORDS ::owoop CITY, CALIF.

| DARE YOU

TO READ MY LATEST SURPLUS
FLIER. RUSS-W2UFU

SPERA ELECTRONICS

37-10 33rd Street
Long Island City, N. Y.
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Propagation Charts

David A. Brown K2IGY
30 Lambert Avenue
Farmingdale, N. Y.

For the DX propagation chart, I have listed
the HBF which is the best Ham Band Fre-
quency to be used for the time periods given.
A higher HBF will not work and a lower HBF
sometimes will work, but not nearly as well.
The time is in GMT, not local time.

The Short Path propagation chart has been
set up to show what HBF to use for coverage

Advance Forecast: June 1962
Good: 7-24, 26-30

' Fair: 5-6, 25

Bad: |-4

between the 48 states. Alaska and Hawall are
covered in the DX chart. The use of this 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 the Great Circle path distance
because of the Earth’s curvature. Here are a
couple of examples of how to use the chart.
A.) To work the path Boston to Miami (1250
miles), the local time centered on the mid-
point of the path is the same in Boston as
in Miami. Looking up the HBF’s next to the
1250 mile listings will give the HBF to use
and the time periods given will be the same
at each end of the circuit. B.) To work the
path New York to San Francisco (2,600
miles), the local time centered on the mid-point
of the path will be 1% hours later than at
San Francisco and 1'% hours earlier than In
New York (the time difference between New
York and San Francisco is 3 hours). Looking
up the HBF’s next to the 2,500 mile listings
will give the HBF to use. In San Francisco
subtract 112 hours from the time periods listed
for local time and in New York add 1% hours
to the time periods listed for local time.

SHORT PATH

PROPAGATION CHART
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Did you know Bob QGraham deals only in Amateur Radlo
Equipment?! DIid you know he has two stores handling only
| egquipment such as Collins, National, Hallicrafters, Hammarlund,
Gonset, Johnson, Central Electronics, Clegg, Globe, ete.? Did
you know he services all types of ham gear as well as buys,
trades, swaps, rents, and Installs equipment? Did you Enow he
has a large selection of reconditioned and guaranteed wused

gear?! You dldn't! Well now you do.

GRAHAM RADIO INC.

505 Main St., Reading, Mass. 9 Tel. 944-4000

1105 No. Main S5t., Randolph, Mass. @ Tel. WO 3-5005 I

HAM SHACK NOVELTY

Authentic-looking, two-color certificate claiming tongue-
in-cheek ownership of an acre on the Moon’s surface.
Ideal gift or conversation piece for shack, bar, den or
office. (See Pg. 119—Jan. 61, CQ.) With gold seal and
name and call inscribed only $1.00 each. Six for $5.00.
Send check or M.O. to—

BOX DXG, 1738 — 2071 St., Bayside 60, N. Y.
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MAKES SENDING A PLEASURE With

VisrorrLeEx X
VIBRO-KEYER A

in building electronic trans-
mitting unitg, Vibro-Kever
supplies the perfect part. £g

With a finely polished base B _ALE
:: 1._£!r.l' I.”r'. _I-IE':.H ““'I i \-\""‘iF—:hl . i W _-:_.*..,_I.
of 2% 1bs. Has same con-§

tacts and finely finished =
Vibroplex parts, Standard,
at $17.95: DeLuxe, with
(Chrome Plated Base, priced
atl $22.45.

Order Today At Your Dealers
or Direet.

FREE

THE VIBROPLEX CO., INC. | FREE

833 Broadway +« New York 3, N. Y. |
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A Crystal Diode

Noise

Cenerator

Construction and Use

Karl Tipple W5TEV
Dept. of Electrical Engr.
Southern Methodist Univ.

Dallas, Texas

OST amateurs who do very much operat-
ing at the higher frequencies where re-
ceiver sensitivity rather than QRM often deter-
mines success eventually come to the conelusion
that their present receiving equipment is not
as sensitive as would be desirable and that a
change is in order. And once that change has
been made, whether it takes the form of a new
converter or modification of existing rf stages,
one nearly always wonders whether the new
really is better than the old. Comparisons of
signal strength with new and old equipment
are erratic and unreliable at best and do not
necessarily give the desired information since
the absolute output level or “S” meter reading
is not the problem. What is actually of con-
cern is whether the signal to noise ratio of the
receiving system has been improved, Or in
other words, does a given rf signal produce an
audio output signal from the new receiving
equipment that is louder in comparison to the
background noise than did the same input
signal with the original receiving equipment.
If it does, the noise figure of the new receiving
equipment is smaller (better) and it should be
possible to copy a weaker signal than before,
Unfortunately few of us own or have access
to a signal generator of the proper frequency
range, with an accurately calibrated attenu-
ator and shielded output, for making the type
of measurements mentioned above. For the
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majority of amateurs something less expensive
and more readily available is needed. A crystal
noise generator, which ean be constructed for
a few dollars and which will enable anyone to
make before and after comparisons of noise
figure, is such a device.

Briefly, the theory behind the use of the
noise generator follows. The sensitivity of a
receiver is highly dependent on the ability of
the rf stages to amplify a weak signal as much
as possible while adding a minimum amount
of noise to the signal. Noise of this type will
be heard at the receiver output as a familiar
hiss or “rushing” sound. Now, if an external
source of broadband or white noise (random
noise independent of frequency) is connected
to the receiver antenna terminals, an inecrease
in noise or hiss will be noted at the receiver
output. And if the noise generator output is
adjusted to provide exactly twice as much re-
celver output noise as existed before the appli-
cation of the noise generator, then the gener-
ator must be providing a noise signal equal
to that generated in the receiver. Thus, if the
receiver can be modified so as to reduce the
noise generator signal required to double the
recelver noise oufput, the noise figure of the
receiver will have been improved.

A noise generator of the type described in
this article can not be used for measurement of
absolute noise figure without additional cali-
brating equipment. It can, however, be used
for comparison of noise figures. It enables one
to determine whether a receiver really has been
improved and it can be used to determine
which of a number of possible modifications
will yield the best results in terms of minimum
noise figure (maximum sensitivity). Use of the
device will be discussed in more detail later.

A basic noise generator circuit is shown in
Fig. 1. The noise is produced by CRI1, a silicon
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diode of the 1N21 or 1N23 variety. These diodes
have been widely available on the surplus
market for several years. They are also readily
available new at small cost; however as will
be explained later, it may be desirable to use
a surplus diode rather than a new one.

Si %
O HIGH TEXT

81 o B RI
TEXT ¢ LOW = -

SPOT H 0
S B A

AG. 2

RI=10,000 ochm pot—log taper preferred

R2=!/2 watt non inductive resistor equal to line im-
pedance

Other parts same as Fig. |

The current supplied to the diode from the
battery and therefore the noise generated by
the diode is determined by the setting of
R1. The best value for R1 is necessarily a
compromise since in its maximum resistance
position it must limit the current to a low value
but it must also not change resistance too rap-
idly at the low resistance end of the range
or the normal operating range of the instru-
ment will be limited to only a few degrees ro-
tation of the R1 shaft. A 10,000 ohm log taper
pot should prove satisfactory.

The value of R2 should be about the same
as the transmission line impedance. A good
value might be 56 or 68 ohms, although if it
is desired to use the noise generator with
equipment which normally operates from high-
er impedance lineg, a larger value should be
selected for R2. In this case one might com-
promise with a value of 100 ohms. Cl1 serves
as bypass capacitor and may be either mica
or dise ceramic.

A more elaborate arrangement was used in
the construction of the unit shown in Photo. 3.
A schematic of this generator appears in Fig.
2. Here a tapped battery (2 pencells) was used
to minimize the range to be covered by R1. It
should also be noted that the diode is shown

reverse biased in Fig. 2. Many of the surplus
diodes available have very poor reverse re-
sistances, which will allow reverse bias opera-
tion, and when operated under these condi-
tions will generate considerably more noise
for the same bias current than when operated
in the more conventional configuration shown
in Fig. 1. The diode must have a reverse re-
sistance of only a few thousand ohms or less
if it is to work successfully in the reverse bias
connection., Therefore unless the reader can
obtain some surplus diodes and select one with
a low reverse resistance, it will probably be
necessary to operate the diode forward biased
and to use the higher battery voltage of Fig. 1.

The meter range depends upon the battery
voltage and the resistance of the diode in
whichever connection it is used. The meter used
in Fig. 2 was a 0O-4 ma surplus meter. How-
ever, if the diode is operated in the forward
biased connection a meter of somewhat high-
er current rating will probably be needed.
Therefore, it is suggested that a low range
meter be obtained and if more than full scale
current is required for the diode to develop suf-
ficient noise, a shunt resistance can be placed
across the meter terminals to extend the meter
range. An inexpensive meter can be used since
all that is needed is a relative indication of

current.
NOISE
: AC

VOLTMETER
FIG. 3

For those not familiar with the IN21-1N23
type diodes it might be mentioned that they
have no wire leads. The anode connection is a
brass shell on one end of the unit and the
cathode connection is a brass pin at the other
end. Although external connecting wires might
be soldered to the brass ends, there is danger
that the diode will be over heated and de-
stroyed by such techniques. It is safer to make
connections by clamps made from small plate
or grid caps or fahnstock clips.

PLUG-IN
MASTER POWER
CONTROL
BOX

MODEL 24

$8.50
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130 VOLTS.

YA

OFFERS YOU 6 SOCKETS WHERE YOU NOW HAVE 1

Heavy

utility for use on equipment or in shop or plant!

SEND FOR LITERATURE
QUOTATION FOR SPECIAL UNITS ON REQUEST

. WABER ELECTRONICS, INC. 5@ * &1 nmur

LOT

Hancock & Somerset Sts. Phila. 33, Pa.
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duty features insure long-life and complete e Panel Mounted Fuse

arBe, o ToughU. L. Cordset

e Mounting Ears

e Silver Gray Seamless
Hammerione Case

e “U" Ground
Receptacles

e Adaptor Free
Model 24CB (Circuit Breaker Type) $10.50

e On-0N Swilch
o Pilot Light

e Molded Plug




It should be evident from the above discus-
sion that there is nothing eritical about the
construction of a noise generator of this kind
and that a number of different circuit varia-
tions are possible. Even if the device were
constructed entirely of new components the
cost should be less than $8 and with a little
ingenuity the cost can be reduced substantially
through the use of surplus parts.

Perhaps use of the noise generator can best
be illustrated by considering an example of
noise generator application. Suppose that you
want to use either one of two available 6 meter
converters with your low band receiver and
that yvou wish to determine which converter
will provide the best weak signal reception. A
test set-up i1s shown in Fig. 3.

The ac voltmeter is used to measure the
audio output of the receiver and may be either
a multimeter or a VITVM. It can be connected
across the speaker terminals or across the head-
phone line. Higher voltages can generally be
obtained from the headphone output and this
connection will probably have to be used if
a multimeter without a very low ac range 18
used.

The measurements can be started by measur-
ing the ac¢ noise output voltage from the re-
ceiver with the noise generator turned ‘“off”.
Then the noise generator should be turned
“on” and the generator level adjusted until the
output meter reading has doubled. At this point
a note should be made of the noise generator
setting. The above procedure can now be re-
peated with the second converter connected to
the receiver. Whichever receiver-converter
combination requires the smaller noise gener-
ator current setting to double the noise output

is the combination that will provide the best
weak signal reception.

The noise passed by the receiver is a func-
tion of the bandwidth of the receiver. Also the
reading given by a particular output meter 1is
dependent on its bandwidth. Therefore the
bandwidth of the receiver should not be
changed during measurements and the same
output meter should be used thoughout a set
of measurements.

The technique described above can also be
used to determine which of a number of rf
amplifier tubes will give the best performance.
The noise generator can be used for alignment
of rf stages.

For the man who constructs his own con-
verters or receivers the device is a tremendous
boon since such adjustments as determining the
optimum antenna to grid coil coupling can be
made simply by adjusting for maximum in-
crease in noise when the generator is switched
“on”., (This technique gives the same results
as adjusting for minimum noise generator
setting to double noise output and it is a bit
easier to use when adjustments must be made.)
If the input circuit uses a single tapped coil
instead of two coils, the best tap position can
be determined.

The uses mentioned above are only a few of
the possible applications of thig noise gen-
erator, and for the amateur who constructs
his own receiving equipment the device is in-
dispensable. - 5 2 WOLImY

REFERENCES
Ionospheric Radio Propagation, National Bureau of Stand-
ards Circular 462, June 25, 1948, pp. 31-33.
Tilton, Noise Generators—Their Uses and Limitations,
QST, July, 1953, p. 10.
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Recelvership

AVE vou ever wondered what happened

to Hogarth? He was the little fellow with
the big eyes, the oversized glasses, steel helmet
and fatigues who used to peer at us from the
pages of various amateur magazines promis-
ing us a new and better receiver as soon as
the war was over.

The war has gone, but T am beginning to
suspect that Hogarth never made it. Poor
fellow! While waiting for the promised re-
ceiver I bought some other post war samples,
just to stay in the field. I knew exactly what
I wanted. First of all it had to be stark. This
means, no chrome trim or aluminum strips,
no multicolored dials and various shades of
grey finish . . . just plain black crackle finish
with bare knobs. I assumed that the more
functional it looked, the better should be the
insides, and even if this were not the case,
the casual onlooker would never suspect that

82

Raymond De Vos W2TAM
|40 Summit Avenue
West Trenton, New Jersey

it wasn’t all it appeared to be. Then it had to
have razor-sharp tuning with at least 10 eycle
resetability, noise limiter, AVC, BFO and you
name it.

Guess what I settled for? Tuning charac-
teristics at least 10 ke wide, this in order not
to miss anything (which it didn’t), resetabil-
ity fair with luck and a crystal calibrator
(outboard type), no noise limiter, no S meter
and a barely functioning BFO. The -color
scheme ranged from emerald green to dull
beige, with a green on-off switch lamp and
red and white dial lights, aluminum ventilat-
ing louvres, chromed skirting and gilded knobs.
The dial mechanism was a wonder to behold.
It looked like a spider web of string held
taut by some half dozen springs all propelled
by a counterweighted knob of gargantuan pro-
portions. A flick of the dial knob would cause
the pointer to travel from one end of the
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siice ruic dial to the other with incredible
speed, and unless vou were agile enough to
stop the revolving knob before it reached the
end of the dial scale, the pointer would disap-
pear from sight and could only be retrieved
from the innards by dextrcus use of tweezers,
forceps or haemostats, It was easy to hear the
rare ones with this receiver because they were
all rare.

After struggline with this unit a few
months and wondering why there were so few
amateurs on the air I finally succumbed and
traded it in on another one. This one was sure
to be better, at least it had an S-meter and
less color. The dial mechanism was alledgedly
gear driven, but sprocket driven would have
been more exact. A quarter turn of the knob
would move the dial fine, but somehow the
tuning condenser failed to get the message.
This receiver was advertised as a “surprise”
and it sure met all qualifications, It was a
surprise when one turned the band change
sw.tech to 20 meters and actually got the 20
meter band, it was a surprise to see that the
S-meter was not pinned, that the BFO func-
tioned when it was needed, that there was no
smcke ccming from the power transformer,
and that yvou could actually hear someone re-
turninr vour ecall. The biggest surprise, how-
ever, 1 reserved for the dealer who took it in
as a trade on another venture.

You guessed it, I was going to make my
own. I faithfully copied a parts list from the
article describing the receiver to be built and
left the list with the owner of the radio em-
norium. A few days later he called me to come
and pick up my order and mumbled something
about it being complete but with a few minor
substitutions. I was too worried about paying
for the parts to care much about a few “mi-
nor’” substitutions so I let the matter ride.
When it came to the actual assembling and
building I began to realize what “minor” sub-
stitutions are. Nothing would fit the original
plan. The wvariable condenser was too long,
the power transformer too big, the dial mech-
anism different, ete. . . . I did the best I could
by changing the layout and stressing the econ-
omy factor, thus saving face. If anyone asked
me, I could always claim that it was “more
economical’” that way. I hope secretly that I
will never have to say that again. The re-
ceiver, when finished, performed remarkably
well on the broadecast band. T cannot say what
it could do on the other bands since I never
heard anything there. Eventually I dismantled
the “thing” and put the parts in “stock” and
set out to buy another one. This time I was
going to get what I had always wanted, no
matter what the cost, and 1 was not to be
swayed by honeyed words from specialists in
selling radio receivers. As luck would have
it, by the time I had enough cash scraped to-
gether to make a downpayment I heard of an
amateur on the other end of town who was
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PLASTIC SIGNS FOR THE AMATEUR
ON - OFF STATION SIGN
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4 X8'"'--54.00 SINGLY $2.50
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AMATEUR CALL LETTERS.
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ALL BAND TRAP ANTENNA '
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2 METER CONVERTER, Xl controlled, 4 db

noise figure, 5 low noise VHF Immlsi-::-rs Requires |15 ma @
11-15 VDC. Complete with instructions, 5 49.95

6 METER CONVERTER , xwol controlled, 4 db
noise figure, 4 low noise VHF tronsistors. Requires I3 ma @
11-15 VDC. Complete with instructions, $ 44.95

2 METER PREAMPLIFIER, 4 b noise figure, 21

db gaoin, only | x 2-3/8 inches for easy installation. Requires
2.5 ma @ I1-15 VDC. Complete with instructions, $13.935.

P. O. BOX 13158 PINECASTLE, FLORIDA
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moving, or going into the army or to college
(a standard one) and was obliged to shed his
equipment including a very very excellent low
mileage receiver. I fell for it and he got my
money and I got his “junk.” I hope he went
into the army and was sent to the North Pole.
I know for certain that he had no choice but
to move after he sold his equipment. Of course
I had a “try before you buy” test, but I had
no standard of comparison since my previous
experience had been limited to practically dead
silence. To me it sounded good, and evidently
my friends had been bribed to say nothing
since none advised me against this purchase.

After a few months of extensive dial twist-
ing, band changing, tube changing, trimmer
adjusting, if adjusting and broadecast listening
I gave up and advertised it for sale very
cheap. To date no one has come forth, and
perhaps no one will. I hate to give the thing
to a young amateur for fear of giving him
the wrong impression of amateur radio. In
all fairness I must say that the dial mecha-
nism incorporated in this receiver was the
MOST. It looked like a four speed synchro-
mesh transmission and even had a clutech to
match, I could scan the BC band in first, seec-
ond, third or fourth and if I just wanted to
turn the knob and change nothing I even
could do that. Secretly I think it was the gear
box that sold me and sometimes I am tempted
to remove it and put it on the desk just for
the amazement of visitors or as a conversation
piece.

Since I absolutely had to have a receiver and
cash was a bit hard to come by, I saved what
I could and plunked it down for a surplus
receiver. Even when I bought it I knew it
would only be a stop-gap, a temporary meas-
ure, until I could save more and buy the best.
Since I paid for it by the pound there was
little justification in complaining. Sure, it had
some drawbacks but they were only “minor”
ones. The receiver tuned from 4 ke to 18 me
and picked up every signal between these fre-
quencies, The forty meter band was covered

TRAVEL ABROAD with IHHC

—Lower Costs!

—=Lots More Fun!

—Members in 50 countries

WB8SZF, 3075 SCARBOROUGH ROAD
CLEVELAND 18, OHIO

in %" of dial and the 20 meter band in 4"
space. It took a steady hand to separate sta-
tions, but I still had one then. The lack of
bandspread was admittedly a little inconven-
ient, but a magnifying glass and holding the
breath while tuning overcame this handicap
to some extent. There was no S-meter, but I
surely did not need one after all these years.
In retrospect, I believe the feature that finally
made me get rid of it (trade-in) was a rather
peculiar phenomenon which went as follows.
There were four bands with a band switch to
select any one band. The receiver functioned
very nicely about the center of each band, but
at either end, when tuned for maximum gain,
it would issue the most agonizing howl ever
heard. I am strictly against cruelty to animals
and this sounded too much like a shot rabbit.
Even the XYL and the kids begged me to stop.
Rather than having the family ostracize me
and getting the SPCA to issue a summons or
to make an investigation, I decided to part
with the surplus gem. Honestly, it did not take
much urging, and this time I had the family
on my side so I went in hock, but good. I
bought the latest and most super-duper job
available to my limited means. There are no
more shrieks from the receiver, but only moans
from the operator when the monthly payments
are due. So, how do I like it? Well . . . of
course, I have an S-meter and lots of other
goodies but I also have a rubber dial. The
manufacturer of this unit must have a ball
of pure latex between the dial and the tuning
condenser, If I set the dial of 3620 ke and re-
lease the knob it promptly jumps back to
3610 ke. Perhaps the idea is to tune 10 ke.
high and then let go. This may be an idea in
the field of semi-automation, but since I can
hardly keep up with new developments the
understanding of this new tuning system es-
capes me. At any rate, it confuses my friends
and leads to no end of merriment all of which
does not help me to tune in any wanted sta-
tions,

In looking back I see that every receiver I
ever owned had at least one redeeming fea-
ture. Now, why should I not be able to find
one that had the best of all my previous ones
and none of the bad features? Basically there
is circuitry and tuning mechanism. I promise
myself that the “next” one will have the best

of each. Oh well, I guess I will have to buy
another receiver. . . .

.« « W2TAM

The New Model
with high Q toroids for maximum interference rejection. 2. Advanced keying tube circuit to compensate for distortion with front panel

K" Telewriter Converter (desigmed by M. J.

sontrol. 3. Separate magnet current supply with milliammeter. 4.
relay, and loop. 6. Front panel jacks

Dual eye indicator. 5.
or keyboard and printer. 7. Send-Rec. and Polarity Reversing switches. For further informesticn

TELEWRITER r FRE?IUENCY |
SHIFT CONVERTER

$189.00 Rack Mounted—$14.50 for Cabinet

“Don'"* Wiggins W4EHU) includes: |. Linear audio discriminator

Chassis terminals for pelar relay biazs, S-R

and reconditioned teletype list, write: Alltronies Howard Coa., Bex 19, Boston |, Mass, (Richmond 2-0048).
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Dear OM:

I read your reply to W6RNC in December 73 Magazine
and feel very strongly about your reaction. If you had
ever read the Communist Manifesto, the book, Masters
of Deceit or ‘“The Naked Communist' you certainly
should know that no Communist can be trusted. If these
hams have talked with Americans it is not in good faith,
but to learn something. You should know that they would
never be allowed to operate unless they were fully in-
doetrinated in communism. I am actively engaged in
educating the people as to the facts of communism.

John L. Satterlee KILLT

It is .—::bzfim-ssl that you are not a DX’er and haven’t vyet
werked a Russian station. I'd like to see you find one single

U.S. amateur who does contact the USSR stations to back
wp your siatements. Arve these the kind of “facts of com-
munism’ yow arve engaged in educating? Yes, I've read
Masters of Deceit. Since my interest in nudity hadn’t
progressed beyond the Danish sunbathing magazines I

hadn't thought to read “The Naked Communist.,” How-
somever, the following letter may be interest. . . . Wayne.

Dear Wayne:

Do you suppose that “Super American’” W6RNC failed
to pay his dues in the John Birch Society, got a Section
8 from the California Vigilantes and now figures to make
a name for himself by stirring up ham radio? I was
dismayed to read his ad in CQ because he will un-
doubtedly attract some other do-gooders like himself,
not even to mention some communists (non hams) who
will seize any opportunity to forment dissent. It was a
relief to read your reply to his letter. I hope enough
hams read your letter to kill this deadly idea.

Despite the wrangling that sometimes goes on over the
air on ham problems, we have a pretty democratic hobby.
If you went to a ham club meeting and saw the gang
whom you had known many years, could you guess how
many were Democrats and how many were Republicans?
+ » » or Communists for that matter? K2JFV spent six
weeks I1n Russia this summer and he tells me that their
hams are the same way. The common interest is the
hobby and they just don’t talk politics. For a Russian
to get to be a ham and to have equipment capable of
working the U.S. means that he has to be a pretty
smart fellow and have learned to speak our language.
How many of these are there? How many would listen
to a U.S. ham give him a line of propaganda? We are
certainly much better off to let him listen to a happy
bunch of W-hams enjoying their hobby and leave him
just a bit envious.

Edson Snow W2BZN

Dear Wayne:

Re your 73 Reviews the QZ-535 Receiver on page 66
of the December issue; I have used this receiver in con-
junetion with my HQ-110 for about six months and
find it will do all W4UWA says it will. On the 20 and
40 meter bands you ecan cut the selectivity down to
one or two ke by throwing in the Q-multiplier. These
receivers are made by the handicapped persons of the
Sheltered Workshops, Inc., Santa Monica, California.
When you buy one of these receivers you get a nice
little certificate,

Al, W4LSA
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BLITZ-BUGS

COAXIAL LIGHTNING ARRESTER
'I MODEL LAC-1 with one male and one

female Type 83 connectors; install di-
rectly to equipment. PRICE $3.95 NET

2 MODEL LAC-2 with double female Type
* B3 connectors for "'in-the-cable’’ in-
stallation. PRICE $4.45 NET
3 MODEL LAC-ZN with double female
* Type N connectors for commercial “in-
the-cable’ installation. PRICE 3$5.95 NET
BLITZ-BUGS provide lightning protection
tor amateur, citizen-band, two-way and all
other coaxial cable systems.
See Your Distributer or Write for Catalog

us h 621 Hayward Street

Manchester. N. H.

_— - - ——

D.S.B.—A. M. TRANSMITTER

Audio tone generator
VOX controlled operation
5"x7" Fibreglass P.C. board

6 Sheets of drawings
$7.50 nus i
K postage
Ohiec Residents add
: : : 3% Sales Tax
See Article page 10, last issue.

C-Y ELECTRONICS

3810 E. 365th STREET, WILLOUGHBY, OHIO

Sideband On Six!!

Looking for Service?

Factory Parts & Service for:

Amateur & Commercial transmit-
ters & receivers

Test Equipment Marine Radio
Power Supplies Citizens Band
Hi-Fi Stereo

Antfenna Sysfenis and Installations

AMATRONICS, INC.

(formerly Eastern Communications)

91-46 LEFFERTS BOULEVARD
RICHMOND HILL 18, NEW YORK
Phone: Hickory 1-7890
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Values, etc.

MANY things prove puzzling to the new-

comer to ham radio construction: what
kind of tube sockets should he use, how should
he arrange the parts on the chassis, what tube
can he substitute for that XYZ-34ABX his
dealer never heard of?

For lo these many months we at 73 have been
trying to help him find the answers, as well as
to help his more advanced brethren find new
projects and ideas for construction. Most of the
newcomer'’s questions can be answered speedily.

But one question which comes up frequently
may leave even an old-timer at a loss for a
good answer: “Why don’t they make, say
41,300-ohm resistors? Why do resistors come
only in these odd-ball values like 33, 39, 47, or
56 ohms?”

It’s a good question, too. Often, when we cal-
culate the size of the resistor we need for some
circuit where both voltage and current are
critical, we come up with non-standard values.
It's only natural to wonder why we can’t go
out and buy the size resistor we need.

There was a time—nearly 20 years ago now
—when you could do just that, almost. Before
World War II, resistors and capacitors were
marked according to a decimal standard sys-
tem. The values went something like this: 10,
15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70,
75, 80, 85, 90, 95, 100. Then the series started
all over again 150, 200, 250, ete. Then, if you
needed a 50,000-ohm resistor, you got one of
that size—not one marked 47,000 ohms instead.

That is, you got it if your supplier had it
in stock. With 18 different values of resistor
to stock in each 10-to-1 resistance range, he had
to keep 90 different sizes of resistors in stock to
cover the range from 10 ohms to 1 megohm; on
top of this, he had to stock each of these 90
sizes 1n Yo-watt, 1-watt, and 2-watt units, and
each of the 270 resulting kinds of resistor in

"wi‘senm
Rl

CCw 10K

R2 RESISTANCE

o
o
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BATT MATCH METER UNNOWN

FIG. |
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Jim Kyle K5JKX

b-percent, 10-percent, and 20-percent toler-
ances. With 810 different resistor bins on the
shelf, it’'s small wonder one or more of them
was often empty!

With the need for rapid increase of elec-
tronics manufacturing capability in World
War II, 810 different kinds of resistors (not
to mention the additional 810 units introduced
by the need for both wire-wound and composi-
tion types) proved too much of a good thing
for the armed forces.

About that time, somebody figured out that
it was totally senseless to make resistors in
such value steps as “75, 80, 85" if the toler-
ance was no closer than 20 percent. The reason
18 simple: a resistor marked 80 ohms, with 20
percent tolerance, may have an actual value
anywhere between 64 ohms and 96 ohms. In
such a case, why even bother to have values of
65, 70, 75, 85, 90, or 95 in the series—you
couldn’t tell the difference!

This two-pronged idea—to reduce the num-
ber of different types in stock, and to make
the resistance steps more realistic—produced
the set of odd-ball values we can buy today.
The steps, for 20 percent tolerance, run: 10, 15,
22, 33, 47, 68, and then repeat for the next
decade. Thus, a 10-ohm resistor with 20 per-
cent tolerance may be as large as 12 ohms. A
15-ohm unit, also 20-percent tolerance but on
the low side, may be as low as 12 ohms. In
this manner, the possible resistance values meet
and the total 10-to-1 range is covered.

You can see how the number of values is
cut down, too. The old system had 18 different
values between 10 and 100; the new one has
6, for 20 percent units.

If you need closer tolerances, of course, you
purchase 10-percent rated units. These, natu-
rally, won’t cover the entire range with only 6
values; the number of units moves up to 12.
The steps, for 10-percent units, run: 10, 12, 15,
18, 22, 27, 33, 39, 47, 56, 68, 82. You can see
that these include the original six values, plus
the six “halfway-between” values which mark
the tolerance limits of each of the original six
values.

For 5-percent tolerances, the “halfway-be-
tween” points of the 10-percent scale must be
added as well; this results in 24 steps. While
this 18 six more steps than were used in the
older scale, the old scale didn’t cover the en-
tire range (there were holes between values).
The 5-percent tolerance scale is: 10, 11, 12, 13,
15, 16, 18, 20, 22, 24, 27, 30, 33, 36, 39, 43, 47,
a1, 56, 62, 68, 75, 82, 91.
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Fig. 2

Fig. 2. For added accuracy, add three more
steps to the MULTIPLIER switch as shown here.
Parts not shown or listed are the same as in
Fig. |. The MATCH terminals are used when
matching two resistors to be the same value,
when the closeness of the match is more im-
portant than the absolute resistance value. This
position is handy in alignment of phase-shift
filters, and in audio work,

Thus, with the old scale of 18 units per
decade, 54 values were needed in each decade
to include all three tolerances: with the new
scale, only 42 values are needed. The dealer
need stock only 630 types of resistor, instead
of 810 as before.

When the new sets of values were first intro-
duced, they were applied to resistors only.
However, they are also applicable to the mark-
ing of capacitors—with the same advantages—
and so the industry began switching over its
capacitor markings to this scale also. This
switchover is still in progress; for instance,
most firms make 0.005 mf dise ceramic ca-
pacitors, but it's hard to find that value in a
paper tubular unit (but easy to get a 0.0047
mf one).

This answers the question, “Why the odd-
ball values?” Yet to be answered is the im-
plied question, “How do I get a 41,300-ohm
resistor if I need it?”

The obvious answer, of course, is to connect
a number of resistors in series to get the de-
sired value: say, a 33K, a 6.8K, and a 1500-
ohm resistor. These values total 41,300 ohms
exactly.

But this answer isn't always right. The
“33K” unit could actually be anywhere be-
tween 27,000 and 39,000 ohms if you use 20-
percent-tolerance resistors. Likewise, the 6.8K
could be anything from 5600 to 8200 ohms, and
the 1500-ohm unit could be between 1200 and
1800 ohms. Thus, your “41,300 ohms” would
come out to be somewhere between 34,100 ohms
and 49,000 ohms.

If this range of possible values is sat'sfac-
tory to you, there’s no need to use three units;
two resistors (33K and 10K) in series total
43,000 ohms nominal value, with about the
same spread of possible values. And by goinz
to a 10-percent unit, you could buy either a
39K or a 47K resistor; either of these falls
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within the range of the composite unit’s toler-
ance,

The closest single resistor available of those
we've listed so far would be a 43K, 5-percent
unit. This is only 1700 ohms (about 4 percent)
away from the desired actual value, and the
b-percent tolerance guarantees that actual re-
sistance is between 40,850 ohms and 45,150
ohms. Cost of a 1l-watt, 5-percent resistor is
30 cents.

If, though, yvou must have 41,300 ohms plus
or minus as little as possible, you have one
of three courses open to you: you can select
from a number of 43K, 5-percent units, using
an accurate (1l-percent tolerance) resistance
bridge, until vou find one that is the exact val-
ue yvou need; you can use a variable resistor
of about 50K ohms (or a 33K fixed resistor
in series with a 10K wvariable, for “band-
spread”) and again adjust it to exact value
with the aid of an accurate bridge: or, finally,
you can build up the value yon need from 1-

(Turn Page)

Swan SSB Transceiver

$275

One band 180-watt transceiver

Ask about the new 12-volt DC Power Supply.
Most models available for immediate shipment

SW-175-140-120,

ELLIOTT ELECTRONICS, INC.

418 N. 4th Ave., Tucson, Arizona

125-Watt Transistorized Supply

Dual Output 500V & 250V @ 125w
Input 12V positive or negative ground
Light but rugged! 4 x 4 x 5%,

Designed to rigid $49.50

aircraft specifications

AIR ELECTRONICS CO.
7250 Hinds Ave., N. Hollywood, Cal.
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FIG. 3

percent tolerance resistors. A 41.2K unit in
gseries with a 100-ohm unit would give you
41,300 ohms exactly (nominal wvalue), with
tolerance limits of 40,882 and 41,718 ohms.
Since the standard values for 1-percent units
include 96 steps per decade, it’'s a bit large to
include here. It'’s printed in full on page 112
of Lafayette Radio’s 1961 ecatalog, however,
together with the prices of 1l-percent units:
1-watt, 1-percent resistor prices sitart at 90
cents each, so be sure you need that kind of
accuracy before investing in precision resistors.
Earlier, we menitoned an accurate bridge
as a help in selecting exact resistance values
from a number of similar units. As in every-
thing else, accuracy isn’t cheap. While the $20
variety of R-C bridge available from almost
every kitmaker is a great help around the ex-
perimenter’s bench, “four-digit” accuracy is

not among its strong points. To get accuracy
to four significant figures in a bridge costs
considerable amounts of ecash; as a ham, such
an investment would be much better spent in,
say, a Tektronix 545 scope (around $1000) and
the surplus left over after buying the scope
could put you up a set of 80, 40, 20, 15, and
10-meter stacked 3-element beams!

We may have exaggerated the cost of a four-
digit bridge a bit in that last paragraph—but
not very much if any. The point is, you’ll never
have enough use for one to justify the invest-
ment. On the rare occasions that vou do need
such a gadget, contact the physics department
of your nearest college or university; most of
them have such instruments, or can at least
tell you where one is located.

For general use, though, in matching re-
sistors against each other to l-percent accu-
racy or in measuring individual resistors to
within about 2 percent, an inexpensive bridge
is a handy thing to have. As mentioned earli-
er, you can buy one in kit form from Heath,
Eico, Paco, or almost any other manufacturer
of test instrument kits.

However, if vou already have a VOM in
the shack (you mean you don’t! Get one!) you
can put one of these bridges together for con-
siderably less than $5. The schematic is shown
in Fig. 1; as shown, you can measure resistance
between 10 ohms and 10 megohms, but accu-
racy falls off somewhat at each end of each

SICGNAL EYE OPENERS!

RADIART
Mobile Vibrapack, 6 volt D.C. In-

put 300 vde @ 90 ma. output.
(Cfomplete with cables, switching assy.
BRAND NEW..2 for $7.50; $3.95 ea.

above,

LAND LINE CONTROL UNIT
Type CG 23269. INPUT 110 vac 60
ey. This is a real dandy. Consists
of- 2 each 807 tubes: 1 each 5Z3
tube: 1 each 0-10 vac meter; 25 ohm
100 watt rheostat. 38 H.I). G.E. Re-
lay solenoid units power transformer:

GRS volts @ .163 A: 5.24 v. @ 3
Amp.: 6.6 v. @ 1.6 A. ALL THIS
AND MORE HOUBED IN A 42-
INCH ALUMINTM RACK CABI-
NET AND BRAND NEW. WORTH
10.00 in SCRAP ALUMINUM.
Shipping Wt. 165 lbs. ONLY $19.95,

Some

ALL EICO
shipped postpaid anywhere in TU.8

KITS In stock, Kits

Ze 100,

WRITE FOR FLYERS

SAVE AT SIGNAL!

BC-604 Transmitter.
Crystal-Controlled 80-channel trans-
mitter. Brand new in original car-
tons. Ideal for CB, easy to put on
10 Meters. Only
Sel of 80 brand new Crystals for
includes 1 500KC Calibra-
tion ervstal .....
Both for ...... .o

CB & I0 Meter |16-Tube Transceiver.
Famous BC-1335,
38.9 MC, 2-channel
small compact unit. Has bullt-in
6 and 12 volt power supply.
like new, outside needs retouching,
tubes missing, but

Freq.

Phileco ZN1478 TRANSISTOR, Me-
dium current germanium.
m.w. diga, PNP min VcBo 30. 50¢ ea.
RCA 2N398 TRANSISTOR

puter & Bwitching Type BYcBo 105,

Pt 50 PNP type.
INTO GENERAL

PURPOSE DI-
ODES. 100 V. 2 for §1.00.

SIGNAL ELECTRONIC SUPPLY

All orders FOB Gardena, Calif. Minimum 25% with order.

20-27.9 MC

WM'I'I'ED WAHTEII
YOUR SURPLUS GEAR

............ $4.50

: FOR CASH OR TRADE
............ $5.95 Need Desperately
............ $9.95 Righ* an

All military units and
parts for same bearing
a nomenclature of PRC-
GRC- VRC-VRO-TRC

. BC-610-E-F-G-H or |
. . . 1-368/GRC-26 or
What Have You?

WRITE NOW AND GET
TOP CASH DOLLAR

OPEN DAILY 9-6
MONDAY & FRIDAY 9.9
SUNDAT 10-4
7 DAYS WEEK

range 27-
xtal-controlled,

Inslde

WOowW !
$14.95

150-250

com-

.90¢ each

13618 5. WESTERN
GARDENA, CALIF.
FA 1-4867 (213)

Minimum order $3. Calif Res. add 49%% state tax.
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of the three ranges. You can get better accu-
racy (at slightly higher cost) by adding three
overlapping ranges as shown in Fig. 2.

Construction is simplicity itself—the only
essential thing is to make sure the indicator
dial can be read to the accuracy you want. A
sample dial face suitable for the specified po-
tentiometer only is shown in Fig. 3; if this
dial face is enlarged to 5 inches in diameter,
you can easlly read values to 2-percent accu-
racy. Enlarging the dial face to 10 inches
would allow 1-percent accuracy of reading,
but the components specified won't give you
more than 2 percent accuracy anyway so mak-
ing the dial face larger than 5 inches is a
waste of time.

In case you may be wondering about the
calibration of the scale (especially if you’re
hep about Wheatstone bridges), this scale
compensates for a slight irregularity in the
potentiometer as well as reading out the mul-
tipher for the resistance.

To use this bridge, connect a dry battery
(at least 3 volts) to the BATT terminals, con-
nect the VOM to the METER terminals, set
the MULTIPLIER switch to the approximate
value of the resistance to be measured, and
set the SENSITIVITY knob to its full-clock-
wise position. Now, set the VOM to the lowest
current scale which does not pin the needle.
Set the RESISTANCE knob to the extreme
clockwise position (below 0.1), and adjust the
SENSITIVITY knob for a full-scale reading
on the meter.

Now, connect the unknown resistance to the
UNKNOWN terminals and adjust the RE-
SISTANCE knob for a dip on the meter. When
you achieve the dip, readjust the SENSITIV-
ITY knob for full-scale reading again and at-
tempt to deepen the dip. When the bridge is
properly balanced, the meter will indicate zero
current on its most sensitive scale, with the
SENSITIVITY knob in its full counter-clock-
wise position. At this point, the produet of the
readings on the RESISTANCE and the MUL-
TIPLIER scales will be equal to the resistance
of the unknown resistor; for instance, if the
MULTIPLIER is set to 10K and the RESIS-
TANCE scale reads 0.92 at balance, the un-
known resistor is a 9,200-ohm unit. Since ac-
curacy of the bridge is 2 percent, it would
be more precise to say the value of the un-
known resistor is between 9,016 and 9,384
ohms.

One caution is in order—when you're work-
ing near the balance point, most of the pro-
tective resistance (inserted by the SENSI-
TIVITY control) is out of the circuit; thus,
if vou should joggle the RESISTANCE knob
far off the rated value, you might send enough
current through the meter to damage the
movement, There's no danger to the meter if
you're careful—but always return the SENSI-
TIVITY control to its extreme clockwise posi-
tion before either moving the RESISTANCE
knob or disconnecting the unknown resistor,
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BARRY
ELECTRONICS CORP.

JUNE SPECIALS!

30 Watt Mobile Xmtr. W/6 V. Power Supply $9.95.
Ih"..: !:':f:éimiﬁ Beams and Verticals. Write.

oax Relay. Takes standard 831 :
(R/E) $5.95. Y d 831SP connectors
12 VOLTS DYNAMOTOR. Output: 42 S
(R/E) $6.95. Output: 425 VDC @ 375 Ma
CAPACITOR SPECIALS: 1 Mfd @ 1000 VDC w/bracket
@ 35¢; 12 Mfd (4 each 3 Mfd) @ 600 WVDC w/bracket
é%‘il.ﬂﬂ: C.D. .001 Mfd @ 2500 VDC (test 5 KV) Mica @
PILOT LIGHT ASSEMBLY: 1’ diameter. Amber Bulls-
eye. By Dialco. Special 55¢.
6 W. G.E. |10 VOLTS LAMPS for above @ 30¢. RHODES
ONE HOUR TIMER: TYPE C6. Complete less dial face
and knob. 70¢.
MINIATURE MOUNTING RACK. Brand new. On four
small shock mounts, Rack measures 6% x 434"'. Order
Mount FT-141. 60¢,
METER SPECIALS: 1%" Bq. 0-1 Ma. Herm. sld. $2.95;
Simpson 3" Rd. 0-150 Ma. RF @ $4.95; Weston 2%’ 8q.
0-1 Ma. Herm. sld. (Cal./Yards). $2.50; Burlington DC
?Emﬁlgatar. 215’ Bq. 0-5 Ma. and 0-50 Amps. (FS: 1 Ms).
GLOBE SCOUT 680A XMTR. @ Bands (8 thru 80). $79.95.
I,-IﬁglﬁkICHAFTEHS: 8X-140 Receiver., $85.00; SX-98 @
NATIONAL RECEIVER NC-9% @ $49.95.
TMC VFD VOX (2 to 64 Mes). $550.00.
TECHNICAL MATERIEL CORP. MODEL DCU Dual-
Diversity Mixer, $99.95.
TECH. MATERIEL CORP. MODEL DVM Panoramic
Analyzer. $99.95.
STANCOR FILAMENT TRANSFORMER: Pri: 115 VAC
@ 60 CPS Sec: 10 V.C.T. @ 12 Amps. (7500 V. insul).
Orig. box. Stancor ZP-5002. $9.95. SALE — Brand new
factory fresh Coax Cable: RG-5%A/U $5.00 per hundred ft.
RG-8/U $8.50 per hundred. RG-8A/U $12.00 per hundred.
RG-11/U $8.00 per hundred,
4CX300A TUBE $47.00,
SK-710 SOCKET for 4CX800A tube @ $i14.00,
REDMOND 160 C.F.M, BLOWER. 115 VAC @ &0 CP=s.
New, W/6 foot cord and “'Snapit’ switch. $12.95.
RCA 4XI50A TUBES. New JAN stock, $12.50.
RCA COMPACT 125 WATT MOD, XFMR. 3 Ihs. $4.95.
7000 VCT/I AMP. RCA PLATE XFMR (3500-0-3500 V.
@ 1 Amp) Tapped pri: 208 to 240 V. plus or minus 11 V.
Unused. 166 lbs. $65.00.
GENERAL ELECTRIC FULL-WAVE BRIDGE GERMA-
NIUM RECTIFIER: In: 117 VAC. Out: 115 VYDC @ 10
Amps. T3%” Wx 4" D. Wt: 3% 1bs. $19.00.
ELECTRONIC REGULATED POWER SUPPLY. In: 115
—G0 CPS. Out: 250-300 VDC @ 100-125 Ma, High Volt-
age Intermittent 1600 V. Supply. Excellent for SSB screen
supply & power supply for a monitoring scope. R/E. $15.00,
STANCOR POWER TRANSFORMER P-6185: Pri: 117
VAC @ 60 CPS.
800 VCT @ 200 Ma.; 5VCT @ 4 Amps.; 6.3 VCT @ 5.5
Amps. $4.50.
MINN. HONEYWELL W6I2ZA — 12 Volt all Transistor
Mobile Radio Pwr Supply. Out: 500 VDC @ 300 Ma.
w/tap @ 250 VDC @ 200 Ma. $94.95.
BUY YOUR RMEG900 Receiver from Us . . . wa offer
excellent trade-ins,
Hammarlund Electronic Keyer HK-1B. Fully transistorized.
£39.95 postpaid/48 States,
50 feet 8 conductor rubber color-coded Cable. Hi-qlty. $2.50.
COME IN SATURDAYS FROM 10 AM to 2 PM. Free
Coffee. Free Gifts!!!

BARRY ELECTRONICS CORP. DEPT. 73-6

512 BROADWAY, NEW YORK 12, N. Y.
WALKER 5-7000. AREA CODE: 212

[] Enclosed is money order or check and my order. Prices FOB,
N.Y.C. Shipments over 20 Ibs. will be shipped collect for
shipping charges. Less than 20 lbs, include sufficient postage,
Any overage will be refunded.

(] Send copy of summer '‘Green Sheet'’ Catalog,
E] E'E'nlj Infurﬂ]ﬂt.lﬂ“. BN i s n i e e TR Ty g BB AR EEEE RN
[1 I have available for trade-in the following.........ce000as,

AR i i s e s R e i el ke a b S o as e a i Title
COMDENY sisossvissotntsnstsssnassasassshsspresssssnsiayysdey i
Address e dnaibasatssbennsasneanise iy esaniledsans el :
e xR e P AT P T P :
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R E E c I (W2NSD from page 4)
F ata og correction right now, eh? John assures us that

“. o OF THE WORLD’S FINEST the rig does a beautiful job in spite of its

ELECTRONIC GOV'T | great simplicity.
SURPLUS BARGAINS

HUNDREDS OF TOP QUALITY
ITEMS—1teceivers, Mransmitters,
Microphones, Inverters, Power Sup-
plies, Meters, PPhones, Antennas, In-

| Advertising Pays

Cne of our advertisers dropped us a note

dicators, Filters, Transformers, Am- 3 a8t ; o s$1a1 .
plifiers, Headsets, Converters, Control | with a breakdow 2 of his advertising costs :&n:l
loxes, Dynamotors, Test 15‘1“‘13““""7- thE'.‘ ]‘EEu}tS ﬂbtﬂlﬂE‘(i thEl‘Efl‘ﬂl’ll. IHtEl‘EStng.
Motors, Blowers, (Cable, hevers, F : ek :
Chokes, Handsets, Switches, etc.. etc. His cost per unit sold through advertising in

TS { “ree Catalog—Dept, 73. — » _ . P
Uik 05 HkeD) SRR B$ 49 13 came to about half his cost in Brands X and

FAIR BRADIO SALES Y. I am running into more problems selling
2133 ELIDA RD. + Box 1105+ LIMA, OHIO ‘ advertising in 73, particularly with the smaller
. | new companies, due to their not being able to
BUYS keep up with the orders than I am with lack of

available money, Perhaps vou have noticed the

TUBES growing number of products that are being
& advertised exclusively in 73 these days” A few
manufacturers still are not supporting us. You
EQUIPMENT wait, when they come in then make ’em rich.
National announced their one year guar-

antee last month. This is a new and welcome
Barry idea for the industry. This may ‘have a .si*de
benefit in the building up of service facilities

for ham gear such as, to mention an advertiser

| FAST
SEI.LS & FAIR |Flectronics 5% ours, Asnatronics, Trcorpotsted: Onesfaced

512 Broadway of the National announcement which you may
HAM i

Nﬁ;; ';“;:ou‘z have noticed was the varied colors of the seals
GEAR i " in the ads in the three ham magazines. I men-
Send for Catalog | tion this with a note of triumph since we ran

FREE PARIEKING — COMEIN FOR OUR SATURDAY SPECIALS
THOUSANDS OF ITEMS — THOUSANDS OF BARGAINS

APX-6—UHF transponder, perfect for 1215 mec. Very little BC-929—3" Scope, eas. conv. for bench........ EXC 12.95
conversion needed — complete w/tubes......NEW $18.95 ASB—Indic'r. Scope w/5BPIl, easy conv......... NEW 15.45
ATK/BC-1211-TV comera w/iconoscope and all tubes. At ID/68/APN-4—-5" Loran Scope, easily conv...... EXC 11.95

about 1/3 last surplus price and 5% of government 15-239—Famous lab scope by Lavoie. .Special. .EXC 119.45
price. For closed circuit TV, .iviivesvaaniosa L/NEW 99.50

AXR—Receiver-Manitor for ATK .......¢ccvunns EXC 29.95 R1-45—XCVR 14-50mc, BO7 final, w/0-200ma mtr.
ATX—Xmtr vu/w ATK-camera, incl. antenna..... EXC 39.95 NEW 18.45
SCR-522—XCVR 100-156mc, 832 final, 30 Watts. .EXC 18.45
15-98—Voltage divider, dumimy load......... NEW .95 BC-620—XCVR 20-27-9mc, w/tubes ............ NEW 12.45
BC-221—Freq. meter w/calib. chart .......coon.... 72.45 BC-1158—XMTR 50-97mec, B15 final AM—few left—
15-35—X-Band treq. & pwr. meter. ........... EXC 61.45 NEW 24.45
I-196B—5ig. Gen. 150-230mc—terrific buy..... NEW 1.45 BC-458—XMTR 5.3-7mc, can run 120 Watts..... EXC 6.95
PE-103—Dyn w/filter r . v :
Out 500v ?@ Tﬁﬂm: &Ein .’.r:E.h.:?. lnﬁul’ 12 : .@EEEG{]I..';U GO-9—XMTR 0.3-18mes, 100 Watts, 2 803's final.
DY-17—Dyn for ART-13, w/filter, 28 v to...... EXC 11.45 NEW 54.50
PE-73—Dyn 24vdc to 1000v @ 0.3a, w/filter....EXC 7.95 s

DQ-15-Dyn 12/24 to 265/540v 120/26ma..... NEW 8.45 BC-604—XMTR 20-27-Pmc¢, 30w, 10ch—bargain. .NEW 9.45
B0O-1—inverter 24-28dc to 115/1/800 @ 1 kva used for

LR Oy ot e Bl o o ST S St EXC 12.95 H-63/U—Headset & Boom Mike....low price....EXC 4.50
Sets AN/APN-9 etc. Mfr: Eclipse-Pioneer......... 4/45.00 T1-26—Mobile chest carbon “mike’..... .NEW 4/4.00 1.25
J-5—Flameproof key...... buy two...... NEW 2/1.25 .e7
BC-1206—RCVR 195-420kc, 5 tubes, 4 Ibs....... EXC B8.95 AN/CRT-1B—Sonocbuoy w/tubes & p'chute 70-YUmcs
BC-617—RCVR 30-50mc¢, FM, xtal controlled....EXC 22.45 NEW 11.45

R/B8ARNB—RCVR 75mc, 1/tubes, FB for parts....EXC 2,95 A-62—Phantom ant. 20-29mc, handles 50w....NEW 1.25

NEW, UNUSED SURPLUS TUBE SPECIALS — GUARANTEED

4X150A . .8.00 B29A ....4.00 SCOPE TUBES 6H6 ..... .30 Coax Connectors—PL259 or 50239..... 3/1.0u
3E29 ..... 4.95 B snnnd 1.00 3AP1 ....5.00 6557 ..... J0 Dummy Antenna — Telescope w/S5023%

307A ..2/1.00 6AK5 .... .60 SrBY .....3.50 1625 ...3/1.00 R I e e i et et o w 1.00
7098 ..... 2.95 6AC7 .... .40 SBP4 .... 695 1626 ...5/1.00 Thermal Relay—tube type B1626...5/4.00 .99
1 e 2.95 6SN7 .... 40 5CP1 ....4.50 'Iﬁ'?ﬂ .e..25.00 Antenna Dish—Parabol reflector, 30 inch 4.95

L uis vinls 1.10 65H7 10/12.00 i - R 5.50 ..8/1.00 Circuit Br'kr—117 Vac, 3 Amp., Curve 1 1.00

All prices FOB Linden, N. ). Some quantities limited.
U s 1 ELECTRONICS Prices subject to change without notice. Min. order $4.00.
1920 E. Edgar Road Linden, New Jersey

a division of Amber Industrial Corporation on Highway US. 1 — across from Esso Research Labs
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the seal in gold while QST managed a beige |

color and CQ used the usual red.

Dear FCC

I see you are now officially proposinz a
license fee for us. In my usual role as cham-
pion of unpopular causes must cheer you on.
I sort of wish that your propesal had men-
tioned even briefly that we would get some-
thing extra for our money. It is difficult t-
have to start paying for something that you
are used to getting for free .. I will refrain
from giving any examples as proof of this
statement. It would be nice if you could give
us little extras such as regular FCC examina-

tions for the Technician license instead of the

present “honor” system. We'd like to have a
chance to get special call letters where there
are extenuating circumstances, as we used to.
We'd like to have more leeway for experi-
mentation with special licenses for repeater
stations and other new projects that don’t
quite fit in our present system of rules. We
are not Interested in just having the radio
tax join all the other tax monies in the big
pot in Washington.

If my experience in twisting arms for mag-
azine subscriptions at hamfests and conven-
tions for over seven years is any indication
you may find the amateur ranks thinning
faster than they are growing at present. Five
dollars seems like a modest sum when you com-
pare it with the money that fellows will spend
for cigarettes, drinking, movies, and Collins
gear. Join me at the next convention and hear
about 2000 hams stop by the booth and explain
that they sure want to spend the $5 to sub-
scribe, but they just don’t have that much
saved up yet. Some bring along their wives
and try pitifully to coax them out of this enor-
mous sum,

Now, though I'm basically opposed to the
doctrine of “Something for Nothing” and
prefer to pay my own way whenever I can
rather than taking a free ride, I must admit
that the proponents of free ham licenses have
a gcod point. We hams do provide a rather

fine pool of technical talent for tapping in time |

of emergency, as we proved during the last
big fray. We also provide a pool of otherwise
ncn-subsidized experimenters whose output
dwarfs even the largest commercial or mili-
itary laboratories. In case you're suffering
from shortness of memory I might remind
ycu that the parametric amplifier was first

operated on six meters We more than pay |

our way every time therz is a local emergency
anywhere in the country. Ham radio is the
most flexible and ubiguitous emergency com-
munications system there is. For every real
public service performed by a commercial-
brcadecast or TV station we can point to 50
amateurs who have done more.

(Turn to page 92)
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READ AND SAVE

Axial Blower 24 vdc 58 CFM (wks on 12).... $2.95
WE I55A POt RBIOY - viin Do sy uai-ea s 4,50
Sockets for WE 255A Polar Relay (new)...... 2.50
Coax Switch BNC conn. 24 vdc coil.......... 5.00
Coox Connectors PL-259, SO-239, M-359. .any 3/1.00
Sperti Vacuum SW for ART-13 etc. New...... 1.00
Dummy Load 27-40mcs 30 Watt A-83. New... 1.00
Velvet vernier dial MFG by National. New... 1.00
Hi voltage relay 26.5 vdc coil cnts. rtd. 6KV.. 5.00
0-150 vac mitr. 234" rd. Weston mod 517. New 3.00
Dual scale mtr. 0-500 and 0-250 ma ac 234"

rd. N S e A e O B e o i o'y 2.50
BC-496 contl. box dual for ARC-5. New..... 1.00

TEST EQUIPMENT

BC-221 Freg. Mtr. 125kc-20mc............... 64.50
RCA WV-77A Jr. voltohmyst. New.......... 27.50
15-268 D/U crystal diode tester ............. 22.50
TS AT NEVM o ol e e tars e s ve'es o n oo 65.00

DC-AC Chopper Stevens-Arnold, type 222, 50ma  5.00
Push-on type coax fittings, male and female

S OIS v s e e iu e s At s dla e SR e S 1.00
TUBES

B e 3 B e v 1.25 Ly o N L e g 75¢
BB e e 1.50 ERBGY . e e 50¢
6F4 acorm ......... 1.75 SAKS ......-:iesss 50¢
SXIBOA ....0i5 00 12.50 BARAGE o iliecainisam 35¢
2C39A ..... 7.50 D I T ean A5¢
TR i atiseralid 3.50 12AU7 or 12AT77....50¢

WRITE FOR FREE BULLETIN =73

Min order $5.00. Pse include postage. Excess re-
funded immediately. All prices FOB our Warehouse,

Bronx, N. Y.

Space ELECTRONICS CO.

218 West Tremont Ave., Bronx 53, New York
TRemont 8-5222

2 METER STATION $27.501!

The Fabulous ARC-3 Transmitter and Receiver, hniih
NATURALS for 2 Meters! Buy them separately at this
low, low price, or together for an even better bar-
gain. Transmitter uses 2 B832A's in ﬁnul_. Automatic
tuning assembly aligns itself automatically. Both
transmiiter and receiver can be used on 2 Meters
right away with hardly any changes. For a deluxe
job on the receiver see conversion article on p. ?2
Dec. 73 Magaz.ne. Don’t miss this bargain! If you're
on 2 already you can’t afford to miss this opportuni-
ty to set up that extra station to monitor repeaters,
favorite channel, etc. Leave it on all the time—rugged

gov’'t specs!

ARC-3 2-Meter Transmitter .........-::-=-: $14.95
ARC-3 2-Moter Recoiver .......c.cieoseieseeae $14.95
$27.50

Bl TR ol v s mwis & Pnte s haite 4 ATy h iy
GOOD Condition. Complete with tubes.

——

APS-13 420 MC Transceiver “Tail-End Charlie” in os-
is cond.tien, not bad. Wow! A mere ....... $1.37

REMOTE DUAL BALANCE CONTROL for 2 speakers,
cecmpact plastic case, by Hoffman, plus 25° cable.

R e T I L T S i T IR Y $2.25
SINGLE BALANCE UNIT mtd in easy-to-hold rubber
case, 25' coble, Hoffman. NEW............ $1.49

REMOTE CONTROL UNIT attaches to 6V AC filament
supply. Gear reduction motor, control head, 25°
flatline. Rotate antenna, tune equipment, efc.

O T T R BN S b o] | o L $£3.95
TCS REMOTE SPEAKER flat to 16KC! Communications
or tweeter. Controls and 500 ohm xfmr. ... 54.95

We buy or swop gear, esp. APR, TS, GRC, PRC.

J. J. GLASS CO.

1624 S. Main St., Los Angeles 15, Calif.
RI 9-1179 (213)

Send for Catalog!

Fridays ‘til 9
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KEEP CANDEE HANDEE!!

SUMMER SPECIALS

Measurements Corp. Model 80
Signal Gen. 2-400 MC, all in A-1 exc. cond. $395.00

LM Freq. Meters with matching calibration
DOOKE: BX0. [ CONEE | 35w aa dos sislars shulstie i alaioinivié $47.50

HEADSET BARGAINS!
HS-23: Hi impedance. Leather covered head-

band. Brand new. Great buy. Only......... $5.95
HS-23: Low impedance. leather covered head-

bond. Brand new. A J. ). Candee Special... 6.95
Hi Fi Headset: 15,000 cycles! Brand new with

chamois cushions. Terrificl Only. ............. 9.95
CD-307A Headset Extension Cord: Brand new.

Approximately 5 ft. length. Only. ... ........ .98
T-17: Carbon Mikes, used exc. ......i0veuus $2.95
RS-38: Type Carbon Mikes, used exc. ........ $2.95
Curley Cords, used exc. $.79 or 6 for ........ $4.50

COMMAND SET SPECIALS!

Famous Q-5'er. 190-550 kc. The receiver you've been

IOOKING FOr OF ONY iconvonsnninnsuasionsnsnns $9.95
BCABE /N6t J-0 MG v asis dcanisnenonos s 7.95
BLASS /R-IT: 6-P.1 ML o civasnhinssibraen 7.95
MD-7 MODULATOR: Special ............... . 395

T-18/ARC-5 XMTR. 2.1-3 MC excellent condition 4.95
T-19/ARC-5 XMTR, 3-4 MC excellent condition 6.95
T-20/ARC-5 XMTR. 4-5.3 MC excellent condition 4.95
T-21/ARC-5 XMTR. 5.3-7 MC excellent condition 4.95

AN/ARR-2 11 tube UHF tunable receiver, 234-

= N e G R e I o O I L $2.95
o 2RO el A o P PSP et e YD $5.00
AM-26/AIC 28 vdec comp. with all tubes, exc.

cOldl, (1088 “DVYRI o diaedivn e auivs fiorie esvds 5308
28 vdc Dyn. for above unit .....covveeeen.. $1.00
AN EXCELLENT CONVERSION FOR AN-26/AIC

can be found in Surplus Conversion Manual

o Tt IOl el St b ok e At vy S e g $3.00
APX-6 TRANSPONDER—-

Comp. with all tubes .............. p—- ) [ X, .
Conversion Manual .....ccceoceenssacessss $1.49
BC-375: 100 watt xmtr. 200-12500 ke by em-
ploying right tuning unit. CW or MCW .... 51295
Tuning Heads for BC-375 .......convns R v K,
o g T RTIORER AT RO I M S« $5.00
— i — -

GET ON 420 MC’s THE CHEAP WAY:

APS-13 less tubes and dyn. ........ccov.... $.98
APN-1 comp. with tubes .........coovuenn. $2.95
OF RO L o o s Ctiniatin cta ey El R SR $5.00
ARC-3 SPECIAL—

Now you can get on 2 meters for less than

you ever dreamed of. Xmtr. .....ccvvvuuusnn. $13.95
Ciny e O T e R T T $13.95
or save by buying 2 for ......ccoieeivensas $25.00
KY-65/ARA-26 KEYER—

This little gem will automatically key a xmtr.

in the CW mode or will modulate the xmtr. in

the MCW mode. Code discs are used to deter-

mine the message sent, used-exc. cond. .... $2.49
AN INTERESTING ARTICLE ON ABOVE KEYER

April '73; page 66.

FOR THE GAMBLER ! ! !

Goody-Box, assorted parts ond components,

etc. etc. etc. approx. wt. 20 |bs. aond over .. $2.95
FOR TRANSISTOR NUTS-—

Philco Transistor ZH2N1478 .......ccceveees $ .49
RCA Transistor H2NIY8 .....ccivecivivina, S .49

YOU GOT IT! WE WANT IT! LET'S DEAL!
We're paying top $%% for GRC.9; PRC-6, -8, -9,
-10. All electronic test equipment and lab eqpt.

Al items FOB Burbank, Calif., subject to prior sale.
In Calif. add 49%. Min, order $4.95.

J. J. CANDEE CO.

509 No. Victory Blvd., Burbank, Calif.
DDD area 213 — VI 9-2411

To sum up: if your purpose in proposing the
$5 license fee for amateurs is to provide us
with better service and you are not concerned
with the drop in our numbers that will prob-
ably result, then tax away. We are alre_adj.r
taxed, double taxed and triple taxed on just
about everything we buy or do, many of us
probably won’t really notice this extra dun.

June Last Year

Advertising was up a little in June, so we
increased from 64 pages to 72. The supply of
June issues is running short, so if you want
one don’t put it off for long. Still only 50c.
One of the best articles was by John Reinartz
K6BJ on precision capacity measuring. His
simple method is one you’ll find very usetul if
you do much construction and experimen_ta-
tion. You can get it right down to the fraction
of a mmfd. Bill Orr W6SAI came up with
some good ideas on improving the Lafayette
KT-200 receiver. The ideas also apply to most
other lower priced receivers. K2TKN intro-
duced his Abe Lincoln two meter antenna.
This has a lot of advantages over the halo for
both mobile and home use, the only problem
seems to be one of construction .. . and un-
usual looks. WAG6DZL ran a short article on
a little transistorized 75M converter. W4API
tested the Electrotone M-100 modulator.
K2IGY’s part II of his two articles on the
sunspot minimum which we are approaching
. . . discouraging. WHSUC came up with an
elaborate AM modulation monitor. W6AOI pre-
sented part I of his two part article on a
simple padapting adaptor which connects your
receiver to your oscilloscope so you can see
the bands while you tune. Then we had a
transistor gadget for preventing overmodula-
tion, clever idea. The big staff article started
to tackle power supplies and found it too much
for one article. KbJKX showed us how to use
punched cards for keeping track of magazine
articles, WE6NKE imparted some ideas on DX
chasing which should be reread by everyone.
There were a lot more short articles filling In
the eracks between the big construction and
technical articles. Better send for a June 61
now. Hlec.

Roy Pafenberg WA4AWKM
has accomplished a major
i effort in this compilation,
IN ]' lq \ "l'I " It lists every known sur-

4 4 plus conversion article,
giving a capsule rundown
on the conversion accom-
plished and the magazine
in which it was published.
If you do any surplus con-
version work this book can
save you a lot of time
by telling you exactly
what conversions have al-
ready been published. 64
pages packed with infor-

73 Magazine

1379 East 15th St.,
Brooklyn 30, M. Y.

SURPLUS
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INSTALLATION and
REPAIRS

HAM & C

Transmitters—Receivers—Antenna Systems

AVIV ELECTRONICS CO.

463 Berriman St., Brooklyn 8, N. Y,
phone CL 7-3576 2-10 p.m.

DX-1T00 OWNERS

Increase power by 50%.
Run 240 watts AM-300 watts CW or SSB. Complete
kit and instruections for adding another 6146 to final
only $19.95. Similar kit for TX-1. Order or write,
WAKUV-W4ANZS.

BEST RADIO SERVICE
610 N. Madison Goldsboro, N. C.

BLANK CALIBRATION BOOK for BC-22|
Frequency Meter, suitable for LM also.
s S NN o R S e $2.50

TUBE DATA CARDS for I-177A and B with
MX-949 Adapter dated Oct. 1952. NEW 2.50

ART-13 CABLE with Plugs U-7U and U-9U,

10-pin M & P NEW ..o v visvnvesanins 4.00
DYNAMOTOR 12 YDC, Output 500 YDC

@ 250 ma. Boxed NEW.............. 8.75
DYNAMOTOR & YDC, Output 600 YDC

@ 175 ma. Boxed NEW.............. 6.75
CONTACTOR 12 VDC for 12V Dynamo-

T S e e Dy v B e 1.35

"SATISFACTION GUARANTEED"

HIWAY CO. {lfn.‘f;}i‘f Igl.vg;ulif.

IT'S CATALOG TIME AGAINI

FREE! FREE! FREE!

COLUMBIA'S HUGE NEW
CATALOG OF SURPLUS
ELECTRONIC BARGAINS!

WRITE FOR IT
NOW!

COLUMBIA ceiccrronics

4365 WEST PICO BLVD. LOS ANGELES 19, LALIF.

JUNE 1962

o

2-METER RECEIVER & 2/6/10

METER XMTR

SCR-522 rcvr, xmtr, rack &
case, exc. cond. 19 tubes in- s
clude 832A’s. 100-156 mc AM. ==

Satisfaction grtd. Sold at less

than the tube cost in surplusl
Shpg wt 85 Ilbs. FOB Brem-

eien, Wesh. ™ $14,95

Add $3.00 for complete tech-
nical data group including

original schematics & parts
lists, I.F., xtl formulas, instruct.

for AC pwr sply, for rcvr con- :
tinuous tuning, for xmtr 2-meter use, and for putting

xmtr on & and 10 meters. v

POPULAR Q-5'ER

BC-453-B: 190-550 kc; I.LF. 85 kc. Use as rcvr, as
tunable I|.F., as double- conversion for qfhar TEVIS.
Checked out, good cond., w/schem., align. insir,

pwr sply data, etc. RailEx only, fob $12-95

los Angeles ......:ic.... o e w6 B e
For Fixers: Same, inoperative......... o m vk e

QX-535 RECEIVER

See p. 66 Dec. 73 or write us for reprint. This is
the BC-453-B in handsome case with xfrmr-type pwr

sply, speaker, all controls, phone jack, $37.50

ready to plug in and use

RED HOT RECEIVER AT NEW
LOW PRICE

RBS: 2 to 20 mc 14-tube superhet has voice filter for
low noise, ear-saver AGC, etc. Strictly for communi-
cations] Very hot! LLF. 1255 kc. Checked, aligned,
w/power supply, cords, schematic, instructions,

fob
Charleston 5.C. or Los Angeles, Calif. $79.50

""R.E. GOODHEART CO.

BOX 1220-GC BEVERLY HILLS, CALIF.

mateur &
CB Crystals

$3.00 2500 kc to 15,000 ke, funda-
mental frequencies |5 mc to
30 mc, third mode

$3.50 30 mc to 50 mc

All crystals for amateurs are
set at 20 mmfd, hermetically
|t sealed with pins optional:
el 05D (CR-1) : 0937 (FY:
| 3 241/3); 125" (HC-6): 14"

] " centers.

AR 20

Citizens Band transmitter crystals in stock
for the following equipment: JR-800, 761A,
CDl, GWI10, CD5, CDI100, CDIO0A.
TR330, C27, AT20, Messenger, MKT7,
R2700, TR910, 27C2, ED27, CR117.
CDD5, CT1, RP115, CD27, TECT. Guar-
anteed .004% of nominal: $3.00.

AMERICAN CRYSTAL CO.

P.0.BOX 2366 « KANSAS CITY 42, MO.

Y3
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rL-8
FL-SF

FILTERS

These extremely selective audio filters have six
tuned circuits and can be used to either peak
a signal of 1020 cyeles or reject it. The filter
is very simple to use, just connect it in the
headphone line or at the input to your last
audio stage and you are set to go, The filters
are an outstanding success for CW operations
where they are one of the greatest single-signal
circuits ever devised. When vou switch to
“peak”™ all vou hear are 1020 cycle signals,
everything else is filtered out. On phone you
switch to “null” and take out heterodynes. You
can read all about the filter in the March 1962
issue of 73 in the WATHU article: “Cure That
Angry Band”. The one filter gives you better
than .5 ke (to 60 db down) selectivity, If you
are interested in seeing what two or more will
do vou might check the November 1957 issue
of C(), page 60, where four are used for a
selectivity of 150 cycles at 50 db down! You
have to build a small amplifier to make up for
the loss of gain of four units cascaded like
that. These filters normally sell for about $5
each, when you can find them. Note our “half-
price” sale. The FL-8 has a switch built in
the hox, the FL-5 requires an external switch
to change from peak to null to out. The FL-5
is a bit better for building into things, while
the FL-8 is handier to use outboard. Just try
one of these filters and see what a difference
it makes.

rostPaiD $2.49

ORDER BLANK

Please send me .+»s FL-8 at $2.49
.++. FLSF each.

AN S T, e e S S0 S R R T
KIDRESS ke o nasetomsininies
GEEY & o vven i wamiohin epa LB SEATEL L0 sses

SEG SALES

1306 Bond Street, Los Angeles 15, Calif.
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“TAB" FOR THE BEST KITS!

Ty
(o )

uf u\t'dl."nﬂlr
Condeasers
9

ndensars
rystal Diodes

Self /Tap Serews
d] Wire Striper & Cut

pair S0239 & PL59

I2Z Binding Posts Asstd

¢ Ship Eleven!!!
ABOVE KIT ONLY.......

B Xtal Ose-Blanks

4 Asstd Rectiflers

Hi Gain Xtal Mike

g ea Phonoplugs & Jacks

100
&

Rolls, 501t/ea.

Kit 75 Miea Co

Kit 8 C
Kit 2001t Hook

eslators

Miea Cond's

lyptal & Cement

Resistors V4 /1 &2W
Elsetrolytie Cond's
Volume Controls

. Surprise Package

500 Lugs & Eyelets

ransmit

Tubular Condensers
Precision R

Switehes
Insitd Tuning Tools

“Suneslls'’ Asstd,
Sub-Min Tubes
Order Ten Kits—W

Phone /Pateh Xfmrs
ONE EACH

n' Bathtub Oll Cond's

bs
0T

65
35
10
5
2
5
I
I
G
3
6
4
.

I T o —

Gtd! Octal Eilitn;—.ﬁU#G:—Tuha Re-
placement 1120 RMS 1600 Piv $4 @
Z for $6; 4 for $10
R e — —

LO PRICED SILICON
TUBE REPLACEMENTS
WITH BUILT IN SURGE
AND SERIES BALANCING
PROTECTION

TYPE VRMS/PIV AMPS PRICE |31
T866 S000/10400 0.9 :
T5R4 1900,/ 2504 0.5

Each “TAB" Kit Contains The Finest Selactionl]]]

Leece Neville Charger Systema
Sealed Silicon Stud Rectifier

| Finned Stack, Direct Replacement
FOIRR 6 or 12VDC @ 100A,
Type YJO $18
e,

Transistor Power
CONVERTER

2VDC to 500VDC
up to 200MA

DB500 $33

12VDC to 250VDC up to I50MA
Type CI1225E $30

D.C. Power Supply 1I15V/60 to 800
Cys. ODutput 330 & 165 VDC up to 150

MA. Cased SPECIAL %5.
SELENIUM F.W. BRIDGE RECTIFIERS
DC IBVAC | 35VAC | 72VAC | 120VAC
AMP |14VDC | 28VDC | 54VDC | 1COVDC
= A £1.00 $1.50 $£3.85 $5.00
) g 1.30 2.00 4.90 8.15
9921 215 3.00 6.25 11.10
" 3 2.50 4.00 8.60 13.45
S 6 4.15 8.00 I18.75 31.90
e 10 6.10 12.15 26.30 41.60
R | 7.75 14.50 30.95 | 43.45
= 20 | 12.85 2460  Write For
SO 24 1 15.00 20.45 Kectifier Catalog

Send 25¢ for New Cataleg
___—*_____

“TAB"” BARGAINS
New Variaes/or equiv 0-135V/7.5A $15.30
New Variacs/or equiv 0-135V /3 Amp $10.65
DC-METER Dejur 800 Ma/21% " si@,

DC MTR 100Ma/2%* ........ $3@.

RF-MTG GE/475 Ma & & Amp $4@. 2/'87
DC-METER One Ma/ /i Rd . 55@, 2/%8
SNOOPERSCOPE TURE 2 ...55@., 2/%9
MINI-FAN 6 or 12VAC/60 Cys $2@, 3/%5
Xmitting Mica’s .008 @ 2500V, 5 for $1.00
X130 Ceramic/LOKTAL ... . 2 for $1.00
866A Nfmr. 2.5V/10A/10KYV Insl...$3.95

Microswitch B1/SPNC/30 Amp 49%¢@.
Tube Clamps Birtcher. ... ... .. a3 for $1.00
12 at I5Kv CD Condenser. .. . $'@,
WE Choke 1Hy/450Ma/27 Olims S4@,
Line Filter 50Amp/250VAC. .. $10@,
Line Filter 200Amp/130VAC. S18@,
Bruning Parallel 8 Rule. ...69¢ @,
RS15138 Linear Sawtooth Pot..? for $1.00
“CTC™ Delay Line 1 Microsec'd $i @, 3/%2
Yacuum Condsrs SOMmfd/7,.0Kv . $3@,

THAT'S ABuy

8ix Months Guaranteed! No Rejects] Boxed!
GOVT & MFGRS Surplus! New & Used
OAY 0L, 190 6J7........ 9% 35631
0N i 6 LERT 15l 79 5656 ......
ORBZ . 65 6L6 ........ 99 5670 .
0C3 . . &5 6SNT . ..... TR BERY. i
0D3 S 1 TR e 98 5735 ..
04 . 79 &V6CT ...... .70 5732
IR3 . 99  6X5 ........ 49 5751
14 . 2/81  12AT6 ... 59 5814 :
IR3 -5/8  I2AT7 ..... B85 5879 .. ... %)
IS¢ . 60 12406 ..., 63 5894 ........13.50
We Swap Tubes! What Do/U Have?
IT4 60  12AU7 . . 69  2Ars
TS . S5  1BAXT ...... 75 3BPIA
Us . S/81  12AYT . 89  3KP)
IUS . . 65  I2BAT .. S 35F1 ...,
1X2 . . .99 12BE6 ......2/81 SGPI . ..
20394 .10.00  I2H6 ......_3/81 SCPiA
2C40 o BB | DERE. i 69  SMPI .
2C43 S TR T A £9  SMP4
R . 125 12K8 ....... 70 NP1
2D21 . 2/81  138CT .. 3/81  S5ARPI
Send 25¢ for Catalog!
s Sy 125C7 ...... 60 SAQPI .20
2E24 180  12SHT ... .. 60  SAQP] 20
ZEIS ....... 250 12857 ... .. &0 SAPL . -5,
2E26 . 1LBD  12SK7 ...... 75 SADPI 33
i . 650 12817 ...... 59 SADP: . 35
.2/81 IISNT ...... O SBP1 . . 6
.2/81 1ISR7 . &9  3HP2 . &
. 3.00 246G | . 3.00 3BCPT ,.25
..... 2.40 23A6 1.25 SHLP2 B, i
590 2516 . . 2/81 S5BHP2 ..25
All Tubes Stocked at Low Prices!
85 25T 500  3CPIA 7
950 2575 I S5CPS ... ... 'y
21.00 2576 A% BCRTA iR &
3300 35IS ..... B5 SCPIIA ..... 5
X150, 14.00  RK39 250  3FPIA .18
. 3400 50L6 .. 2/81 SEPaA ... .. 18,
1X500 3100 75 ... Bl SFPS ....... %
SRS ... . LOO B3V .. .2/81 SFPTA ...... B,
e 2/81  2000T . 150.00  SFPI$ ...... &
R 35 4X1506 200 SFPLIA b

—

—_—— — ﬁ
V4 B9 4X250B ... .. 30,00 SHPY .. 10,00
5Y3 . 39 00A ... 3300 5IP0 2,00
B s 89 IS0TL ......18.00 5iPr2 | . 1.00
GAY ........ B9 307A .. . 3/81 alrig » o 25.00
A LT 99  VR92 .5/81 s5LM .. 18,00
GARY ... ... 2/81 388a . 2/81  BLPLA . 25.00
SACT ....... HY 3B50A ...... LoD 5LI"4 . 6.00
BAGS ..... 59 350B ....... 100 SLPTA ...... ]
GAGT .......2/81 6l46 . 245 5RPI . . 25.00
BARSE ... .. 69 4530TH 25.00 asry v« 15.00

Wanted Test Sets and Equipment

OALS ....... 59  4S0TL ......2400 5SPTA ......21.00
OANS ci-n-0. 65 6D ... . 0050 SOPE ... soe
GARG ....... .75 7T07B ....... 135 sLP1 . . 6,00
6AST ... 2 85 s15C 10,04 SXP21 ...._.36.00
GATG ....... 65 7TZ3IAB ..... 250 3P ..25.00
GALS ... ... 30 T2S5A ... 3.50 7TBPI1 . .. 500
B ........ 20 805 .. . 335 TBPY ....... 5.00
6BEG ....... 59 307 LI10  THMA . . 500
6RLE . . . 1.49 Bl ..v. 390 THP? . 200
6HHHG T B1IA ... __. 4.75 BI'TA . 5.00

Top $3S Paid for 304TL, 813, 8114, 812A Tubes

GRKT . . 99  Eiz . 395  TEF4
6BL7 ....... 130 mi13 1200 TG
6EXT LiE BIS - 1.75 9ALPS
GRYS 1.19 8298 50 9P
GHZE 53 232 .. 500  9LPT
o4 AS B33 . 36.00  10RPY
63 2/81 B3T ... 150  10KP?
GCR ........2/81 B&&A . . L58  126pT
6 BE 0 954 ... 10,81 120%4
&M 1.49 957 c-.--10/81  12KP4A
Top $%5% Paid for XMTR Tubes!
sES 79 991 . S/81 1257
hF4 1L.BS 1619 S/81 14EPS
6F5 . 2/81 1620 LOO 161
(Y8 . 2/81 1625 351 EY LY 12
6FB 34 1626 12/%1 ITAVEPS 4
6HE . 4/81 1629 L/81  ITAPS n
64 1.2 2050 . .20 1704 14,
6J5 2/81 S$17 . 2/81 17KP$ 14,
nl6 2/81 5608 195  19DPS T

H"' A B”

lIquF Lihﬂrtr E’tif Hi Y- Er H- Y- L] HE 2'“245

PNP Transistors Mixer * Oscillator * Converter

Equal to CK760, CK766, 2552, 2N112, 114, 135, 136,

137, 140, 219, 411, 412, 414, 415 and Others.
SPECIAL at 49¢, 5 for $2, 100 for $35.

IF Amplifier 2553,-GT760, 2N11 1. 112A, 139, 218, 409,

410, 413, 414, 416 and Others.
SPECIAL at 49¢, 5 for $2, 100 for $35.

with order F.0.B.
Ten day guarantes,
mdsse. only. Our [8th year.

Frices shown are subject te change.

e &y TA B"

“TAB" Tubes Factory Tested, Inspctd,

8328283238

322338=z8z28

TERMS: Min Order $3—25%
New York.
priee of

“TAB' SILICON 750MA* DIODES
Factory Tested Gtd.!

NEWEST TYPE! LOW LEAKAGE
D.C. or Batty. Derate 20%

=E:-_-
rms/plv. rms/ply rms/piv  rms/ply
35/50 70/100 140/200 210/300
07 A4 19 .28
rms/ply  rms/piv  rms/pilv  rms/plv
280/400 350/500 420/600 490/700
.34 44 .53 .69
rms/plv  rms/piv  rms/ply rms/plv
260/800 630/900 700/1000 770/1100
85 .98 1.08 1.50
Low I'riced T]i"E'I'H]‘ Silicon Diodes
Rated 400 pvi/280rms @300Ms @100°C
.25 eah: 30 for £7; 100 for $20:

Diode order $10 shipped Post free

ZENER DIODES 150 to 100 MW
UCASED TO024 7Peke. Within 204
V'Range S1, 3 for 2. 20 for

$10,
KIT ZENER DIODES up to 400MW.
SINGLE & DOUBLE ENDED 2
for $1; 12 for $5: 100 for $36.

“TAB FOR TRANSISTORS & DIODES!™

Full Length Leads Factory Tested
& Guaranteed! U.S_ 4. Mfg.
PXT Hi Power 15 Amp. TO3
& TO36 Round Pekg.
INHIL, 2N2TT S1L.25E, 10 for
SI11, 2N442, aIN278 $3@. 2 for
$£5; IN443, 2N174 s4@. 2 for
$7; 2N6TT Sl@, 12 for

€10: 2XNATTA $2@. 6 for $10: 2NATTR

3@, 4 for S10; 2NGTTC S5@, 2 for S8

PNP 2N123, 2N107. CK722 5 for %1
NPN 2IN2O2, 293, PNP 2N233 30¢@, 12
or $9, 100 for £65; PNIP ZNGT0/300MW
e@. 10 for $4: PP 2NB71/1 Watt 75¢,
0 for S6.
RND(TO036), or Diamond (TO03)
mica kit 30¢ ea. Power Heat Sink
Finned (80" gq.) 51.2_9:

GTD! Power-Diamond-Transistors
Factory Tested

*2:MFGRD in U.B.A.
Univ. Heplemnt

2IN155, 2N156. 2N234,

IN256, 2N307, Ell';]ﬁfﬁi 65

PECIAL TO3GP ......... 33¢, or

2 100 for $15; 500 for $200

$10 or more this item we pay P.I*./U.B.A.

Kit Glass Diodes equiv. 1N31A, 46,
48, 51. *0, 64, B7Y, 105, 109, 147, 267,
268, 295, 12 for $1, 100 for $7.50.

SPECIAL! TRANSISTORS & DIODES!!!
Factory Tested & Guaranteed!
FULL LENGTH LFADS
IN123 PNP 45¢. 12 for 55, 100/%37
IN202 NPN 45¢, 12 for $5, 100/8§37

IN293 NI’N 45¢, 12 for 85, 100/%37
IN2IPNPRDE .. ... 100 /865

SNDIT PN 81.90 ...... G/810

ENDBB PNP S1.90 ...... 6/810

IN599 PNP $3.50 ...... 3/810
10 or More. This item Postpaid U. 8. A.

“‘SUPERIOR'" Powerstat Type 10
I65W to 132V S$6 each; 2 for $10

SILICON POWER DIODE STUDS*
Operation Up to 123°C Case Temp.

D.C. S0Piv I00Piv IE}]Piv
Amps 335Rms | 70Rms 105 Rms

2 .23 58 -] 42

3 60 85 | LI0

6 .70 .95 1,15

12 B85 1.15 1.35

35 | 1.80 220 | 29

T0 3.73 | 4.50 | 5.00

210 | 4.50 5.40 7.70

- D.C~ | "200Piv | "300Piv | 400Piv
Amps I140Rms 2I0Rms 2ED0Rms

2 49 60 | .84

3 1 £938 1.50 .80

1 b ! |.40 1.65 1.95
| |2 I.60 I.85 2.07
| 35 | 3.25 4.90 6.10
| 70 5.60 8.80 Query
240 9.00 Query Query

*Derate :au% for Battery or Capacitive
Load or D.C. Blocking!
*Stud mounted on Heat-sink
!__I; G6A"s nd FILAMENT
o A |

NEW BATTERY
CHARGER BC6-12V FOR
6V OR I12VOLT
BATTERIES, TRICKLE &
FULL CHARGE up to

I0 AMPS
Bullt BC6-12V10. Price (Complete $14.




VHF MEN-LOOK!

COMPLETE DELUXE 185-WATT 6 AND 2 METER TRANSMITTER

AlL1/1E0 SUPER-BONUS PACKAGE
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Regular Price $67500

FOR JUST $|OO MORE
you get all these extras

worth 59 I 83 !

FINCO
6 and 2

Meter B

185 WATTS OF SOLID “TALK POWER" PR R
Get the most in carrier output and highest
level of modulation power. Have 185 solid
watts on both AM and CW, with automatic

CESCO i

modulation control that will actually let you TURNER AL _},5{5.133;&"

2 " : - 254 Mik &M-32 P
out-talk’” many kilowatt rigs! Put a zeus € doe |

'y . PTT button or SWR Bridge & =

on 6 and 2 and watch the QSO’s roll in! 2

bar for desk or 1

_ SPECIFICATIONS: 2-unit construction—handsome 15 x9x 8" hand-held use |
tabletop unit (illustrated) contains all RF stages, audio pre- ; 100 ft =
gsﬁ amp and VFO; remote unit 17 x 11 x 13" (not illustrated) RG-E}U L
}«%w: contains all power supplies, audio driver stages and Class Cable g*;m

Two PL-259 Microphone
Connectors Connector

B modulator system « Automatic feedback control of low
level speech clipping permits 1209 positive modulation
peaks for maximum splatter-free talk power « Visual mon-
itoring of modulation » Frequency response flat +2 db
%%g between 400 and 3400 cps and down at least 18 db at 150

. and 4500 cps » Hum and noise levels down to at |east 40 db bl
| below 70% modulation « Up to 18 db speech clipping, ~COMPLETE DELUXE VHF $ 00 o
ﬂ adjusted with calibrated panel control » VFO maintains PACKAGE—EXCLUSIVE

frequency stability of 1 part in 108 per degree F. per hour
after 15-minute warmup « Zero back-lash fiywheel dial « ALLIED BUY, AT ONLY.....

b Maximum TVI suppression « 6 meter output fed through pi
i network « 2 meter output coupled to high efficiency tank » SUPER order foday NO MONEY DOWN 5%,%?%
- Units supplied complete with 10-ft. interconnecting power ‘mh BONUS Attt -jﬁ
cable. Complete shpg. wt. 111 Ibs.
| ALLIED RADIO
o T T TEER e  — e _ 100 N. Western Ave., Chicago 80, lli.
' T _gﬂ"w 3 T ; T ‘E‘::: ! :L“E%T e Shlp me.

T - e 4 i - oy
- i o o . e,
[ — Sl =l D Dealhiad . s Bl A T

NO MONEY DOWN:
Allied's Credit Fund Plan gives you up
to 50% more buying power; up to 24

(] Clegg "*Zeus' Transmitter, $675.00, No. 77 SU 927-2BB

] Complete Deluxe Station, plus
all extras shown above, $676.00, No, 20 SU 341-4BB

] Send No Money Down on Allied's Credit Fund Plan

months to pay. Write for application. Os enclosed (check) (money order)
KING-SIZE TRADES: Name Call
Forthat top trade-in deal, write Don Koby, el
WAVHI, S¢ Tech Service Dept. Address
order
Cit Zone____Stat
from ALLIED nADIo -L---------------E---‘

96 713 MAGAZINE



circuitry. | can hear a break ¢

station between letters at £
60 WPM. The fast AVC and ©

steep sided 500 cycle filter

sending quality has improved
tremendously at high speed.

retuning, important for CW".

......

advantage of the 2-B is that
it can be used for break-in

monitor my signal without

Quoting part of her recent
letter, ““The outstanding

CW without any elaborate

enable me to perfectly

objectionable sharp clicks
and loud thumps and my

The remarkable stability
of the 2-B avoids constant

CW operators . . .
whether you operate at 5 or
60 WPM—take a tip from
K@ILM for more operating
enjoyment and see for your-
self why these four features
make the Drake 2-B Re-
ceiver ‘“tops for CW"',

® Selectivity 500 cycles at
6 db down and only 2.75
KC at 60 db down

® Stability Plus—Iless than
400 cycles warm up drift
—less than 100 cycles
after warm up

® Movable-passband tuner
for interference rejection
and signal peaking

® Fast AVC for break-in CW

"With the
DRAKE 2B RECEIVER
you can work break-in and
monitor your own gignal

at 60 WPM.”

« ¢+ SO says K@ILM and she should
know. Sixteen months ago Mrs.
Frank (Eileen) Cline of Fort
Madison, lowa, wrote asking

if the Drake 2-A would meet
these specs. Subsequent tests
conducted by her in cooperation
with our engineering department
proved several changes were
necessary. These changes, plus
900 cycle selectivity, were
incorporated in the Drake 2-B.

......

W
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R
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......
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e - o o E Sie s s

If you question the 60 WPM of K@ILM just quiz some
of the other high speed operators on the low end of
40. You'll find her there on week-nights after 0400
GMT. She prefers rag chewing. Had her fill of traffic
during the war as a civilian radio operator for the
Army six days a week. In between her duties as wife,
mother, and bookkeeper she participates in RACES
and is secretary of the Mississippi Valley Radio

Club. She was first licensed as W5KMM in 1941.

Write us for information on
K@ILM’s transmitter-receiver hook-up for
break-in and monitoring at high speeds.

R. L. DRAKE COMPANY
MIAMISBURG, OHIO
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On the lab bench and in the field . ..

NATIONAL NG-270 provides

exceptional stability. .. sensitivity!

National's NC-270 proves itself the only way — in actual perform-
ance on the lab bench and under adverse operating conditions in
the field. CQ and QST experts gave the NC-270 truly remarkable
reviews. Of equal importance — letters from amateurs all over the
world cite astounding performance under almost unbelievable re-
ceiving conditions.

FROM QST — JANUARY 1961

'*Stability, both mechanical and electrical, is exceptional ... The
NC-270 works well enough on 50 Mc. to encourage a v.h.f. enthusi-
ast to design his converiers . . . so that they will work into the 6-
meter range rather than into the lower bands. This would give him
full coverage of the 144-Mc. band and a four-megacycle spread in
any of the bands from 220 Mc. up ... and he can skip the construc-
tion of a 50-Mc. job. The NC-270 should do all he'll need in that
range.’

FROM CQ — MAY 1961,

‘“* .. retains all the '‘feel" of the more expensive receivers for
which this company is known . .. It is unusual to see a front panel
NOTCH DEPTH control in this price class . .. The a.n.l. circuit in
the NC-270 is exceptionally good . .. Mechanical stability is im-
pressive, It is possible to tune a s.s.b. signal on one of the high
frequency bands, lift the front of the receiver up several inches
and let go. Unless the main tuning knob moves, the signal will still
be there... (The National NC-270) is an extremely stable and sen-
sitive receiver...."

S e

BRUCE W. BUTLER W5PXN/5

CITES OUTSTANDING 270 PERFORMANCE .

DURING HURRICANE CARLA

“1 would like to congratulate you on one
of the finest communications receivers
on the market; the NC-270. (At RACES
center during hurricane Carla) com-
munications were maintained with
schools and hospitals . . . Your receivers
performed for over 60 hours, The thing
that impressed me most was its extreme
stability under the most adverse condi-
tions. Emergency power and, at best,
poor antennas did not help our situa-
tion, nor the 70 mph winds which blow
at the airport where we were set up.
The selectivity of the NC-270 helped to
maintain contact with other stations
with low power and bad antennas. On
6 meters, we rarely needed a relay and
when this did happen it was due to
their receiving conditions, not ours. . .
performed like a high priced receiver..."”

If you want a proven medium priced
receiver, we strongly suggest that you
hear the NC-270 at your dealer's. Write
today for technical information.

®

National Radio Company, Inc.
Melrose 76, Mass.

A Wholly Owned Subsidiary of
National Company, Inc.

Export: Ad Auriema Inc., 85 Broad St., N.Y.C.

Canada: Tri-Tel Assoc., 81 Sheppard Ave. W.,,
Willowdale, Ontario

T = e :
—; == o B —

e

Rush me free, complete informa-
tion on the National NC-270.

ey e MO R et
Address.......... ...

--------------------------

tional’'s 270 instruction manual
enclose 25¢.

$279.95 — Slightly higher west of Rockies and
outside USA.

Sy —
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