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All this performance

WIT CONTROL @
GFF  ON ==

AF GAIN®

for only *650%!

Full amateur band coverage, 80 through 10
meters e Hallicrafters exclusive new R.LT.
(Receiver Incremental Tuning) for = 2 kc. ad-
justment of receiver frequency independent of
transmitter, and AALC (Amplified Automatic Level
Control) @ Receiver AF gain and RF gain controls
e SSB operation, VOX or PTT . .. CW operation,
manual or break-in @ 1650 kc. crystal filter . . .

WODEL SR-150

GANG SELECTRR L PREeL TR

SPECIFICATIONS

Frequency coverage: Eight-band capability — full
coverage provided for 80, 40, 20, 15 meters; 10M
crystals furnished for operation on 28.5 — 29.0
Mc. Other crystals may be added for full 10 meter
coverage without adjustment. Available for oper-
ation on specified non-amateur frequencies by
special order,

Front panel controls: Tuning; Band Selector; Final
Tuning; RF Level; Mic. Gain; Pre-Selector; R.L.T.;
Rec. RF Gain; AF Gain; Operation (0ff/Standby/
MOX/VO0X.); Function (CW/USB/LSB): Cal.

General: Dial cal., 5 kc.; 100 ke. crystal cal.; VFO
tunes 500 kc.: 18 tubes plus volt. reg., 10 diodes,
one varicap. Rugged, lightweight aluminum con-

CR150

Fixed/Mobile
Transceiver

struction (only 17%2 |b.); size—6%2" x 15" x 137,

Transmitter Section: (2) 12DQ6B output tubes.
Fixed, 50-ohm Pi network. Power input—150W
P.E.P. SSB; 125W CW. Carrier and unwanted side-
band suppression 50 db.; distortion prod., 30 db.
Audio: 400-2800 c.p.s. @ 3 db.

Receiver Section: Sensitivity less than 1 pv for
20 db. signal-to-noise ratio. Audio output 2W;:
overall gain, 1 pv for ¥2 W output. 6.0 — 6.5 1st
I.F. (tunes with VF0). 1650 kc. 2nd L.F.

Accessories: P-150AC, AC power supply, $99.50.
P-150DC, DC power supply, $109.50. MR-150
mounting rack, $39.95.

hallicraffers

Overseas sales: Export Division, Hallicrafters - Canada: Gould Sales Co., Montreal, P.Q. 5th and Kostner Aves., Chicago 24, I,
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never say die

AWARDS

Though the awarding of certificates is a
little out of the line of 73 Magazine, devoted
as it is to the technical and constructional side
of our hobby, and my own feeling is that there
are already several times too many certificates
available, still, even to a reactionary like my-
self, the success and popularity of the pres-
ently available awards, incredible though
many of them are, is something that I can not,
in my own kinky way, completely overlook
when balance sheet time comes at the end of
each month and, fighting off nausea, I look
over the list of dollar certificates that others
have made available with considerable success.
(Whew!)

Operating on the assumption that any cer-
tificate is a good certificate and that certifi-
cate hunters, like DX hunters, have to get ’'em
all, whether they like 'em or not, I hereby pre-
sent to the addicted the following awards:

The first award, sponsored by the Institute
of Amateur Radio, is the CHC CERTIFI-
CATE. The Certificate Haters Club Certificate
is available to any licensed amateur radio op-
erator who submits a signed statement that he
has never been awarded any other certificates
and that if, in the future, he ever is awarded

T W i | TS
e T ey ———- e e o | .

another certificate that he will hate it. Please
include one dollar with the application to help
cover the costs of administration of this pro-
gram.

The second award certificate now available
from the Institute is the WAAS CERTIFI-
CATE. This is the Worked Almost All States
Certificate and is available only to licensed
amateur radio operators who have proof of
contact with 49 states, but haven’t been able
to get that elusive 50th. There is no reason
why all this effort should go unrewarded and
unacknowledged for it takes almost as much
effort to contact 49 states as it does 50. What
a shame to get so close and then miss just for
the lack of one extra state! Please include the
49 QSL’s in alphabetical by state order, a note
indicating the missing state and a dollar to
help defray the costs of administration of this
program, Stickers are available for WAAS
made all on one band, all with one mode, or all
in one year upon separate application with
submitted cards and dollar to help defray the
administration costs of this program, Mode
stickers are available for CW, AM, SSB. and
RTTY.

DXDC Certificate, Sure, it is easy to work
100 countries on twenty meters, but how about
forty and eighty? This award requires QSL’s
from ten countries, Special stickers are avail-
able for all contacts being on single bands,
using a single mode of emission and all being
made during any one vear. This award nat-
urally brought up the perennial question of
what is a country and what is not a country,
a little matter that has brought on near revolu-
tions and frequent mass hysteria, What should
we do? Should we accept the ARRL list as it
is and keep on accepting new countries as they
think them up? Or perhaps should we make
up our own list, granting new country status
here and there as either the demand requires
or friendship dictates, There was a strong in-

(Turn to page 6)
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. LAFAYETTE
RADIO

QUALITY AMATEUR
GEAR SINCE 1923

INVITATION: Stop in at any of our locations and
visit our fully stocked HAM SHACKS — FREE
DEMONSTRATIONS without obligation. Lafayette
carries a complete line of famous brand
amateur equipment and accessories.

STARFLITE. s warr
PHONE and CW TRANSMITTER KIT

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

Dollar for dollar you can't beat this new Lafayette Star-
flite transmitter. Easy to build and operate, it glistens
with guality and performance all-over.

THE LAFAYETTE HE-30
Professional Quality Communications Receiver

@ Tunes 550 KCS to 30 MCS in Four Bands e Bullt-in
Q-Multiplier for Crowded Phone Operation e Calibrated
Electrical Bandspread on Amateur Bands 80 Thru 10 Meters
e Stable Oscillator and BFO for Clear CW and SSB Re-
ception @ Built-in Edgewise S-Meter

Sensitivity is 1.0 microvolt for 10 db. Signal to Noise
ratio, Selectivity is = 0.8 KCS at —6db with Q-MULTI-

PLIER.

(3) AFAYETTE HE45-B DELUXE 6-METER TRANSCEIVER

® High Efficiency—Up To 100% Modulation ® New
Modulation and Power Transformers plus 7868 Power
Pentode e New Heavy-Duty Communications Vibrator
® Front Panel Antenna Loading Controls ® New Standby
Switch; VFO Power Jack @ Sensitive Superheterodyne Re-
ceiver @ Built-in 117 VAC and 12 VDC Power Supplies
® Rugged Push-to-Talk Ceramic Microphone
LAFAYETTE HE-S50A 10-METER TRANSCEIVER
Similar to above except for 10-meter operation ... 114,95

: QUALITY TOP VALUE COMMUNICATIONS RECEIVER

o Superhet Circuit Utilizing 8 Tubes and Rectifier Tube
@ Built-in “'S" Meter With Adjustment Control e Full
Coverage 80-10 Meters ® Covers 455KC to 31 MC e Vari-
able BFO and RF Gain Controls e Switchable AVC and
Automatic Noise Limiter

The Communications Receiver that meets every amateur
need — available in easy-to-assemble kit form. Signal to
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| noise ratio is 10 db at 3.5 MC with 1.25 microvolt signal.
S e Selectivity is —60 db at 10 kc, image reflection is —40
_Wired and Tested ' NO MONEY DOWN db at 3 MC.

LAFAYETTE Biiig |7 | 'wahex | wwvom | saeex | swisc

PARAMUS PLAINFIELD SCARSDALE NATICK BOSTON

LAFAYETTE RADIO DEPT. 73B-3 Send me the FREE
FREE, I p.0. BOX 10, SYOSSET, N.Y. 388 Page 1963 Catalog 630 |
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GOy I RUBIESS . . s atns e I
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PASTE ON CARD l ] S Zone. ... . State TPy i B .
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Sulo b sIX METER SS& Jransmutton

e Using The McCoy 32B1 Silver Sentinel Crystal Filter

e 75 Watts PEP Input, 6146 Final
e USB - LSB - CW - AM Operation with Carrier injection

e 7360 Balanced Modulator
e Unwanted Side Band Suppression better than 40 db.

e Carrier Suppression better than 50 db.
e Size—Width 12" Height 612" Depth 712" Weight 7% lbs.

Model SSB-6
Wired & Tested $229'50

For additional information, write:

@ Supreme Cf)/ecfroniczi, 5

FRONT AND MAIN STS. UPLAND, :
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INTERNATIONAL
CATALOG

. ‘your buying
guide for precision |
radio crystals |

and quality
electronic
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|JON MADE B ;
PRECIS SIPMENT . e Transmitters
CRYSTALS AND EQ | d

Transistor 4
Subassemblies ©

e Amateur
Crystals

Converters

Citizens Band

Crystals P e

Supplies

e Citizens Band
Transceivers ¢ Antennas

Oscillators

i, "‘I' W

AMATEURS ¢ EXPERIMENTERS e CITIZENS LICENSEES
Mail coupon today for your FREE copy of International’s 1963 catalog.
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International Crystal Mfg. Co., Inc.
18 North Lee, Oklahoma City, Okla.
Rush FREE 1963 Catalog.

T73M

INTERNATIONAL

CRYSTAL MFGY €O.; INC.

NBe-— - —
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Address__

City_ . _ Zone__State .
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(W2NSD from page 2)

clination on our part to accept the ARRL sys-
tem of designating offshore islands as separate
countries, thus establishing such new countries
as Long Island, Staten Island, Manhattan
Island, Catalina Island, Vashon Island, Block
Island, Martha’s Vineyard, etc. This could
have many beneficial results. It certainly would
cut down on the expense of DXpeditions . . .
how much can it cost to take a ferry over to
Fire Island? And think of all the countries we
would have up in the St. Lawrence River . . .
WOW! Our imaginations were so staggered by
the possibilities that we decided to stick with
the official U.N. country list and let them de-
cide what was a country and what wasn't,

The DXDC Certificate applications must in-
clude QSL’s in proof of the contacts claimed.,
a list of the countries contacted, and a dollar
to help defray the costs of the program. There
are no stickers available for more than ten
countries contacted, so please do not apply for
stickers for 20, 30, etc., countries contacted.
Stickers are available, on separate application,
for ten countries being contacted all on one
band, all contacted with a single mode of emis-

sion used by both stations (AM, CW, SSB,
RTTY), or all contacted during one calendar
year. Each sticker must be applied for indi-
vidually with corroborative QSL’s and a dollar
to help cover the costs of administration of the
program.

RRCC Certificate. None of this twenty or

| A—

your assurance of DEPEND-
ABILITY that you can count

on year after year, See your
nearest distributor today or
write for free literature.

thirty minute stuff for us. If You are a Real
Rag Chewer you should be able to keep it
flying for at least six hours. This certificate will
be awarded to amateurs who provide a signed
statement to the effect that they have com-

e\

Freight Prepaid anywhere in (48) U. §. A.
Other Towers from $99.50 {o $1995.00

starting and ending the contact must be stated.
Please include one dollar to help cover the
administrative costs of this program.

There are a lot more on the drawing boards
.. . and we are open to any suggestions that
these new awards may bring in from readers.
Watch for the announcement and rules for the
WAZP Certificate, the WAAC Certificate, the
WAP Certificate and others. We're working on
some other dandies too . the Worked All
County Seat Certificate, the Worked American
Empire award for contacting all countries con-

[ The SATELLITE pleted a two-station (not three or more) con-
> Model RBX-60-3P (Painted)  $335.00 | fAct 'Whil’:l"l has lasted a minimum of six hours,
Model RBX-60-3G (Galvanized) $410.00 with no time whatsoever out for any mterrup-
< MOUNTING KITS: tions of any kind, even for a half minute. A
(o] GPK X60-3 (Ground Post) $125.00 | QSL indicating the length of the contact must
— 4| BAK X (Wall Bracket) $17.00 accompany the statement, and the times of
- -
e

A

PN 2SEZNNIPNIZNNZSIPS 72N 72N 7N
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>
<
O
>
b
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o
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(Turn to page 82)
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£961 AdVNYE3d

Housing for motors and gear
trains with mounting yoke

Resonance and band
switching control

remotely tuned ROTATABLE DIPOLE!

DESIGNED SPECIALLY FOR
40 AND 75 METERS IN

'1!l IH
! 1',

ELECTRICAL FEATU RES

® Antenna  resonance flnger ttp cuntruiled from
transmitter location in shack.

® VSWR: 1.1 to 1 or less across entire band

® Feed-point variable to compensate for antenna

environment

® No traps .
of any kind

® Feed dll‘ECt with any iength 52 ﬂhm cable '

.-no baluns . .. n‘n rnatchin'g devices

‘The CLIFF-DWELLER is antﬁ.her New-‘l'ronics ﬂrst.' '

Here's a tuneable dipole ideal for hams who live

in apartments or in homes on small lots, The CLIFF
DWELLER will give you unheﬁevahla performance

even in Iimlrted space,

NEW-TRONICS CORPORATION

3455 VEGA AVENUE e+« CLEVELAND 13, OHIO

NEW TRONICS

“.%EE*&E B e
%‘?mm!it B

e —r'—-'--t-—u

PAT. PEND.

MECHANICAL FEATURES
® Approx. lengths

28-6" — 26/ 7.0-7.3 mc
30-6" — 26’ 3.5-4.0 mc
314" — 26’ Two-Bander

® Self supporting, accepts 114 “ threaded pipe for
mounting in standard rotators

® Maximum turning radius approx. 15-8”

® Sturdy aluminum die cast housing for motors and
gear trains which drive end sections of dipole

® Heat treated aircraft type, 114" heavy wall
aluminum tubing

® Completely waterproofed resonators and housings

MODEL NO.| FREQ. MC | WEIGHT [NET PRICE
CD 40 7.07.3 |Under201bs.| $ 92.50

' CD 75 3.5-4.0 |Under 20 Ibs. 99.50
CD 40-75 |[Two Bander|Under 20 Ibs.| 129.50

See the CLIFF-DWELLER and other fine NEW-
TRONICS products at your distributor or write us
for descriptive literature.



TO MY FRIENDS AND FORMER CUSTOMERS
IN AMATEUR RADIO AND COMMUNICATIONS FIELDS.

I am pleased to announce formation of SBE, Sideband Engineers, Inc., a new communi-
cations manufacturing company headed by myself and a fine group of former amateur
radio associates. As many of you know, I retired from active electronic manufacturing
several years ago and since then have been asked continually when I would return to
the field. After careful study of potential new items that would meet my requirements
of high value and performance, I have formed this group to bring you a new series of
dynamic products. All will have outstanding “break-through” features.

Our first product is a new single-sideband transceiver which is described on the adjoin-
ing page. It is my personal feeling that this exceptional unit will soon lead the field. It
is physically small, outstanding in circuitry, provides 4-band operation with selectable
upper and lower sidebands, has built-in power supply. These are truly dynamic new
features. There are several other new products in our laboratories that will soon go
into production, These will be announced in the near future.

%fm*

Faust Gonsett, W6VR, Pres.

Sideband Engineers, Inc. Rancho Sante Fe, California




ONE OF THE BIGGEST VALUES EVER!

Entirely New! Outstanding! Dynamic!

SB-33 transceiver . .. dynamic product of solid-state electronics and advanced
electro-mechanical design! Exceptionally small—Iless than one-half cubic
foot including built-in AC supply and weighing only 15 pounds! Powerful
... 135 watts P.E.P. input. Four-bands, 80-40-20-15 meters. Upper or lower
sideband selectable by panel switch and without carrier or dial shift! Collins
mechanical filter. Very low frequency drift. Check the specs...compare
prices. This has to be one of the biggest values ever! Available at your SBE
distributor during February 1963. Write today for complete specifications.

SIZE: 5%"H, 113,"W, 1014”D. Weight 15 (approx.)
FREQUENCY RANGE: Band 1: 3.84.0 mc.
Band 2: 7.15-7.35me. Band 3: 14.2-14.4 me.
Band 4: 21.25-21.45 mc,
TRANSMITTER
POWER INPUT: 135 watts P.E.P. max. (Speech waveform.)
DISTORTION PRODUCTS: Down at least 25 db.
CARRIER SUPPRESSION: —50 db.
SIDEBAND SELECTION: Upper or lower sideband selectable
by panel switch.
UNWANTED SIDEBAND: —40 db.
OUTPUT IMPEDANCE: 40-100 ochms unbalanced.
RECEIVER

SENSITIVITY: Better than 1 uV for 10 db signal /noise ratio.

SELECTIVITY: 2.1 ke @ 6 db. 5.3 ke @ 60 db.
SPURIOUS RESPONSE: Images and I-F response down at 50
least 40 db. '

STABILITY: Less than 100 cps drift in any 30 minute period

in any normal ambient temp. condition. LOCKING-TYPE MOBILE
AUDIO OUTPUT: 2.0 watts @ 109 distortion. MOUNTING BASE 12.50
TUNING RATE: 30 kc per revolution. SPECIAL INVERTER, 12V
POWER SUPPLY: 117VAC POWER SUPPLY IS BUILT IN. - DC-11BV AC .. . 58,50 .

POWER CONSUMPTION: AC operation. Recelve 35 watts.
Transmit: 165 watts (single tone),
DC operation through vibrator or transistorized inverter,

TUBE AND SEMI-CONDUCTOR COMPLEMENT:
2—PL-500 beam power tetrodes, PA. 1—12DQT7 driver.
19—transistors, 13—diodes. 1—zener diode.
OPTIONS: Several options are separately available including
VOX and Calibrator unit with provisions for mounting on rear
of transceiver. Internal power supply provides operating power.

Sideband Engineers, Inc.
Rear connections are brought out for linear amplifier Rancho Sante Fe, California.



DENIZENS OF WHAT is probably
our most active ham band, six meters, have
Jatelvy been hearing more and more of that
quack-quack-quack on the low end of their
band. Will six go the way of twenty meters?
Is sideband just a new snobbery for us to re-
sist, or is it perhaps a thing to be reckoned
with? Are there enough advantages to side-
band to outweigh the considerable extra cost
involved?

First, let's get a little perspective on the
band. Six meters, though made available to us
shortlv after WW 11, lay almost dormant for
many vears, mostly due to the lack of com-
mercial equipment for the band. The few
pioneers that were interested found that they
had to use their own two hands if they wanted
to get on six, for the few receivers or convert-
ers that covered the band were so insensitive
that they were of little value and virtually none
of the surplus gear hit the band. There would
be a flurry of activity when the band opened
up for a few hours, but the rest of the time
you could listen for days without hearing even
a heterodyne . . . even in New York City!

The big change came when the FCC, bow-
ing to pressure from the ARRL and Technician
licensees, opened the band to the Techs. This
little rule change brought on a stampede of
applications for this class of license and today
we have in the neighborhood of 25,000 Tech-
nicians, with the bulk of the active Techs

Heath HX-30

10

Hallicrafters HAS

operating on six meters. This also brought on
the instant commercialization of the band so
that today we find a wide variety of gear avail-
able for six and the band is so active that it
is difficult to find a place in this country so
remote that you can’t hear six meter stations.

Where does sideband fit in the picture? It
fits here just as it did on the lower frequencies.
The DX man finds that he is able to extend
the range of his station considerably by chang-
ing to sideband. The increase in eftective ra-
diated power not only makes for longer ground
wave reception, but increases the sock of the
signal when the band is open. The rag chewer
finds that QSO’s are more fun when everyone
is on the same channel and they are using
VOX. Since sideband so far has been used by
just a few of the more -adventurous operators
there is naturally an increase in the interest of
the contacts that result,

There is one important benefit of sideband
that is peculiar to the VHF bands: greatly
improved aurora communications. Those of
vou who have experienced the peculiar trans-
mission distortion resulting from aurora know
that normally phone is completely unable to
get through and CW must be used, though it
sounds like a rushing noise in the receiver in-
stead of a tone. Sideband will get through too,
with the voice coming through as a whisper as
a result of the multi-path reflections.

From the equipment point of view it takes
quite a bit more exciter to generate an SSB

73 MAGAZINE



COMPARISON CHART — SIX METER SIDEBAND

Kit Assembled PEP Power
Manutacturer & Model Price Price  Final Watts Drive Supply Notes
Telco SB-50 $85.00 6146 50 20M Heath HP20 ($29.95)
Continental SSB-6 $99.95 2E26 50 20M HP20
Irving Hiverter $59.95 $99.50 6146 50 20M HP20
P&H 6-150 $29995 8Il17's 175 20M Included
Hallicrafters HAS6 $349.50 5894 120 I0M $99.50 Includes rec. conv.
Collins 625-I $895.00 160 20M Included 6&2M, incl. conv.
L-W Labs $100 + 6146 50 xtal HP20 Complete exciter
Supreme SSB-6 $180 + $229 + 6146 50 «xtal HP20 Complete exciter
Supreme SSB-6VFO $279 = 6146 50 VFO HP20 Complete exciter
Heath HX-30 $189.95 6360 10 VFO Included Complete exciter
Telco SSB-50 $250 + 6146 50 VXO HP20 Complete exciter
Clegg Venus $450 + 6883 85 VFO Included Complete transceiver
Heath HA-20 Linear $99.95 6146's 125 HX30 Included Linear amplifier
J & D Labs Linear $199.95 7034 1000 5 watts $119.95 Linear amplifier
Johnson 6N2 Thunderbolt $549.50 7034's 1200 &W Included Linear amplifier

signal, but once you have it the amplification
is a lot simpler and less expensive than high
power AM. Since the great bulk of six meter
ops are Technicians it is not likely that many
of them will have a sideband exciter sitting
around. This not too difficult to figure out fact
probably has been responsible for the recent
announcement of some complete sideband
transmitters for six meters in addition to the
earlier advertised converters which change a
20 meter sideband signal to six meter output.

There is much to be said for either system.
Older sideband exciters are not very expensive
these days . . . many of them are sitting up
on dusty shelves, displaced by newer equip-
ment, and a bit of asking around is likely to
uncover at least one of these that is quite
reasonably priced. Even an old Central 10A

I LANGMITTING CONVERTER

7
? L ¥ Diectomcs
LAFRFITTE,
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P&H 6-150

will do the job just fine. The complete side-
band six meter exciter way of doing things
does generally cost more, but you don’t have
to fuss around with a lot of separate units,
power supplies, and controls, It will no doubt
have a higher resale value if you consider such
matters,

Perhaps you have heard the quack-quack of
sideband on vyour six meter transceiver and
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wondered whether there was any way to re-
ceive this since you don’t have a BFO built
in. Yes, if you have an all-band station re-
ceiver around . . . and you certainly should
have. You can tune into the if of the trans-
ceiver and use the receiver BFO for demodu-
lating the sideband. The Clegg first if is at
10.7 mc so you can tune to 10.7 mc on the
receiver and run a short piece of wire from
the receiver antenna terminal up and stick it
in the top of the first if can in the Clegg. This
should give you plenty of pickup and vou
should hear the Clegg coming through the
station receiver. On other equipments you can
check the manual and see what the if is and
tune it in the same way.

We've run test articles on the Continental
sideband converter (November 73, p. 18) and
the Irving Hiverter (December 73, p. 12).
Both of these were tested here at HQ and
worked out fine, They require a separate pow-
er supply (Heath HP20), and a sideband ex-
citer with 20 meter output. The Telco SB-50,
which is quite similar, has not been reviewed
since Telco is about to release a complete side-
band six meter transmitter. We've heard noth-
ing but good about the SB-50 though. The

J & D Labs Linear
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P & H Model 6-150 transmitting converter
does much the same as the others, but has a
built in power supply and linear which runs
considerably higher power (175 watts PEP).
The Hallicrafters HA-6 gives 120 watts PEP
and converts from ten meters instead ot 20.
This unit also contains a nuvister converter
which brings the received signal down to ten
meters for use with any of the popular trans-
ceivers that cover ten meters and have an
output of from 10 to 100 watts.

The Collins 62S-1 is designed to convert
the signal of the S-line or KWM-2 up to both
six and two meters, giving 160 watts PEP in-
put. It also has a converter to bring the sig-
nals back down to the transceiver or station
receiver.

One of the most interesting new rigs for the
Tech is the Supreme SSB transmitter. This
rig runs 75 watts PEP and doesn’t require the
usual low band sideband exciter, being a com-
plete transmitter in itself. A separate power
supply is required for this rig and almost full
power can be run with the usual Heath HP20
supply. The Supreme SSB-6 operates from a
crystal or from an external 5 me VFO,

Another sideband exciter which will be on
the market soon is from L-W Labs. This crystal
controlled rig will have the usual 6146 final
with about 50 watts PEP input, be very small,
and sell in the neighborhood of $100 less pow-
er supply! Clegg has recently announced the
imminence of a six meter sideband transceiver
which will cost about $450, run about 85 watts
PEP, and have a built in stable VFO.

Heath has recently announced their HX-30
six meter sideband exciter kit which has a
built in power supply, VFO, VOX, etc. The
power input is 10 watts PEP. They have a
linear available for this, the HA-20, which
boosts it up to 125 watts PEP with a built in
power supply.

Since linears have been mentioned, it is
only fair to point out the J] & D Labs linear
which runs 1000 watts input PEP on six or
two meters to a 7034. They have a power
supply available if you are short on 2000 volt
sources. Needs only five watts drive, so any
of the transmitting converters or exciters will
drive it quite adequately on SSB. The Johnson
6N2 Thunderbolt covers both six and two
meters, uses two 7034’s requires only 5-6 watts
drive, and runs 1200 Watts input PEP with
built in power supply.

The Future?

The many advantages of sideband over AM
tor six meters should eventually make that
mode even more popular that it has become

73 MAGAZINE



Here's

VENUS s METER TRANSCEIVER

Approx. $475.00 for AC operation

Here's whal you can expect: A superbly engineered crys-
tal lattice filter, SSB transmitter of greater than g5
watts PEP input; amazing frequency stability, VFO con-
trolled by the receivers tuneable oscillator; full power
input on CW and a substantial signal on AM phone. There
is also output provision to drive a KW linear final.

In the receiver section a double conversion, low noise

super-het of extreme sensitivity and selectivity, with
crystal lattice filter and product detector provides flaw-
less reception of sideband, AM phone or CW. A 115V AC

Clegg’s top performance line for VHF
63...SSB... AM.

THOR VI TRANSCEIVER FOR 6 METERS

and CW!

$349.95 for AC operation

Talk about performance . . . listen to this. . 60 solid watls on
both AM and CW; high level modulation with full speech clipping
to give you famous CLEGG “Talk Power''; true transceiver opera-
tion with tuneable oscillator in the receiver serving as the VFO
in the transmitter; provision for keying the transmitter,

A low noise double conversion super-heterodyne receiver com-
plete with BFO and ANL provides maximum selectivity and sen-
sitivity with stability equal to the exacling requirements of SSB
and CW; separate power supply/modulator for 115V AC opera-
tion. A fully transistorized power supply/modulator for 12V DC

available

power supply of adequate capacily is a separalely mounted
unit which can be installed at any convenient distance
from the transmitter.

ZEUS vHF TRANSMITTER FOR 6 AND 2 METERS

A highly efficient, AM, high power VHF transmitter for full coverage of the
amateur 6 and 2 meter bands and associated Mars frequencies, Maximum
TVI suppression.

Automatic modulation control u.ith up to 18 db of speech clipping provides
magnificent audio with “talk power” greater than many kilowatt rigs.

This beautiful unit with its ultra-stable VFO is the ultimate in VHF equip-
ment for amateur and Mars operation.

- $695.00

INTERCEPTOR vHF RECEIVER FOR 6 AND 2

Designed for the serious operator on these bands, the INTERCEPTOR, with
cabinet and panel exactly matching the famous ZEUS transmitter, offers
performance features unmatched by presently available equipment for these
frequencies,

For example, here is a receiver with virtually no cross modulation. Nu-
vistor RF stages give an extremely low noise figure and sensitivity better than
.23 microvolts. thhlhlx is ideal for exacting requirements of SSB and CW.

99’er TRANSCEIVER FOR 6 METERS

This famous little transmitter-receiver is ideal for both fixed station and
mobile operation. Small in size, low in cost, and tops in performance, the
9er offers operating features unequalled in far more costly equipments. The
double conversion .':-uperh-.-l receiver provides extreme selectivity, sensitivity
and freedom from images and cross modulation. The transmitter section
employs an ultra-stable crystal oscillator which may also be controlled by ex-
ternal VFO. An efficient, fully modulated 8 watt final works into a flexible
Pi network tank circuit. A large S meter also serves for transmitter tune-up
]u'-:‘ute-.llurl:'.

$159.95

(Vg

Write for complete information

LABORATORIES

DIVISION OF TRANSISTOR DEVICES, INC., OF CEDAR GROVE, N. ..

RT. 53, MT. TABOR, N. J.
OAkwood 7-6800
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on the lower frequencies, I expect sideband
to slowly creep up from the low end of the
band until most of the active segment of six
is quack-quacking. We'll probably always hear
a few remnants of the low powered trans-

ceivers here and there, mostly toward the hjgh
end of the band.

[t seems logical that once the conversion is
made to sideband that a great many operators
will want to increase their ground wave cover-
age even more and we will see more and more
linears on the market. We shall see . . . may-
be I'm wrong and all we will see are more
AM transceivers.

The increasing of the legal power input for

the 432 me amateur band to one kilowatt in most
sections of the country, effective in January,

437 mc

means that TV and other experimenters using

this band will be wanting to build a little ampli-
fier for their present rigs. K2TKN here gives us

Gallon

the details on such an amplifier. Note that he _
does not use old fashioned construction tech-
niques and thus does not suffer old fashioned

Bill Ashby K2TKN
Box 97
Pluckemin, N. J.

losses of efficiency. We assume that the construc-
tor of this unit will have been around 432

enough so he doesn’t have to have detailed draw-
ings and layouts in order to reproduce the rig.

MOST VHF POWER amplifier design
has been a natural extrapolation from low fre-
quency circuits, This has lead to some rather
fixed views by many as to the relative merits
of various designs—but the writer has found
that D.C. band circuits and techniques usually
result in very inefficient VHF devices. In re-
cent years, a number of VHF tubes have been
produced that are within reach of the serious
amateur. These allow design of VHF amplifiers
that use some rather new concepts and give
excellent efficiency. One of the better examples
of this break-thru in tube design is the RCA-
7650. The ceramic construction allows high-
temperature, efficient operation thru 1296 mc.
The original cost is high, but the rugged con-
struction and ratings indicate long years of
operation, so that cost per year should be with-
in reason.

First, you have to make up your mind that
it is going to be necessary to build the socket
tor this tube. These VHF tubes that have their
elements brought out in a series of graduated
diameter rings keep this job from being too
difficult, but necessary. After getting over this
mental block you will be prepared for the rest
of the good news, that is you are going to build
all the other components too, if reasonable effi-
ciency is to be expected. At 432 me, this does
not come out too badly—the normal assortment
of hand tools, a drill-press and several gallons
of elbow-grease will overcome the mechanical
details.
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This amplifier is grounded-grid with a short-
ed half-wave cathode circuit and a high effi-
ciency half-wave plate tank. The grid is by-
passed to ground on the cathode side of the
socket partition and the screen is bypassed to
ground on the side of the socket partition to-
ward the plate circuit.

I have hated grounded-grid amplifiers with
a vengence for years, for they usually would
work half-heartedly only after much coaxing.
In the usual configuration, the cathode to grid
circuit acts like a high impedance diode with
low plate current and drive, and a very low Z,
high current rectifier with high drive and plate
current. All in all, a very peculiar device.
Working with 2C39’s at 1296, I found a circuit
for the cathodes that reduces this problem to
a minimum. By placing the cathode at one end
of a half-wave line and grounding the other
end, the cathode is forced to operate in the
fundamental high current mode even with no
plate current or voltage applied to the tube.
The cathode circuit cannot jump up to a highly
reactive reactive impedance and cause insta-
bility at any condition of the plate circuit,
which is a welcome change! The drive, output
of a 4 X 150 operating straight thru, is tapped
up on the cathode line a short way from the
grounded end, at a point that gives a reason-
able match under operating conditions. The
% wave line is tuned to 432 mc at the center
with the smallest Johnson variable available,
This could well be a 1-10 mmfd glass piston
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trimmer, instead.

Other than a series 100 ohm carbon resistor
to discourage H.F. parasitics, the grid and
screen are operated by the book.

The plate circuit is a % wavelength of 2 1/16
inch dia. thin walled copper tubing that
matches the diameter of the 7650 plate. After
several years of work at 1296 mc, I have slowly
realized that any high-power resonant circuit
that requires a bypass capacitor at a high-cur-
rent point is going to be inefficient. A 4 or %
wave plate circuit that utilizes a high capacity
mica, mylar, teflon, or you name it dielectric
capacitor that must isolate the HV and bypass
very high rf current, is going to have a poor
rf power factor. This loss shows up as heat and
causes a deterioration of the dielectric that can
be fairly spectacular. This also appears to be
where the 20 to 40 percent tank circuit losses,
shown at these frequencies on all commercial
data sheets, comes into effect. Lack of neces-
sitv to bypass the plate tank is very likely why
most old-timey circuits for 2 meters that
worked well at all were push-pull!

But while an efficient, low loss bypass ca-
pacitor for high-current operation is practically
impossible to come by, a dead short for rf that
will carry almost any practical amount of rf
current is simply another quarter wave of tank
circuit. Most attempts in the past by Amateurs
to use % wave plate lines in single-ended
amplifiers have ended up pretty bad. But how
do you expect a tank circuit, 4 inch OD with a
2 inch center conductor, with a Q of several
thousand to act when some idiot tries to tune
it with a surplus neutralizing capacitor or
worse, with a penny on the end of an 8-32
screw!

In this amplifier the % wave plate tank is
naturally resonant when installed normally on
the 7650 tube at approximately 450 me. Then

.....

.......
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432 mc KW amplifier
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VHF TWINS

LAMLMITTING CONVTRIER

P L M Blectronics
LT :l

- L 1

MODEL 6-150 SIX METER
TRANSMITTING CONVERTER

Converts the 20 meter output of your SSB, AM or
CW exciter to 6 meters. Power input to 8117 final;
175 watts PEP on SSB, 165 watts CW, 90 watts
linear AM. Resistive pi-pad permits operation with
any 10 to 100 watt output VFO or crystal controlled
exciter. Meter reads; PA grid, PA plate, Relative
output. 50-70 ohm input and output. Quiet forced
air cooling. Modernistic, recessed panel cabinet

97 x 13" x 1099,

COMPLETE WITH BUILT-IN POWER
SUPPLY, TUBES AND CRYSTAL ...........$299.95*

TRANSMITTING  COMVERTER =

8 e A0G
| : : i Th Yy & ,:-\. j u-r i;dil ;w.i
e . : P & W Esttrosics
' LAFRVTTYL. 82

SERL a-TH

MODEL 2-150 TWO METER
TRANSMITTING CONVERTER

The MODEL 2-150 converts the 20 meter output of
your SSB, AM or CW exciter to 2 meters. Resistive
pi-pad permits operation with any 10 to 100 watt
output exciter, either VFO or crystal controlled.
Power input to 7854 final; 175 watts PEP on SSB,
165 watts CW, 90 watts linear AM. Meter reads PA
grid, PA plate, Relative output. 50-70 ohm input
and output. Quiet forced air cooling. Modernistic,
recessed panel grey cabinet, 9" x 15" x 10)2".

COMPLETE WITH BUILT-IN POWER
SUPPLY, TUBES AND CRYSTAL ........... $329.95*

*Slightly higher West of Rockies
WRITE FOR INFORMATION

2 & ELECTRONICS INC.

‘é’ 424 Columbia , Lafayette, Ind.

15



A

s

mmmmmmmmm

Cathode-e

it is trimmed lower in frequency by means ot
the threaded 1% inch OD air exhaust tube.
This is in close proximity to the free end of
the plate line, and forms a trimmer capacitor
that is able to carry the full circulating tank
current with low losses, and cannot possibly
be self-resonant at the operating frequency.
The large area of conducting surface of the
inner conductor and outer shell of the entire
plate circuit so distribute the rf current that
silver plating becomes a luxury. HV is bypassed
to the wall of the plate cavity by a brass plate
3 inches square which is insulated by teflon
sheet. An rf choke connects the dead spot on
the inner conductor to the bypass for HV,
The antenna coupling circuit took a while to
straighten out. Handling over 600 watts of
432 mc power can get a little sticky, even at
50 ohms. The slotted bar type of semi-fixed

coupling loop works fine and allows adaquate
variation. To co-ax fitting is a teflon male type
N to match the antenna transfer device. A 50
ohm load must be connected during any power
operation or this fitting will go up in smoke.
Air is provided by a blower rated at 100
c.f.m. in free air. The 7650 has over one-halt
inch of back pressure thru the plate, and a
blower of this size is needed to supply enough
air at this pressure. A small amount of air is
bypassed around the socket partition to cool
the cathode. Do not attempt even short periods
of operation of the filament without air flow,
for solder melts on the cathode surface in less
than one minute. Air flows into the main plate

cavity thru the tube and out the plate line thru
the trimmer pipe.

Construction

The main cavity tube is brass, 4 inch OD by
12% inches long. The wall is just over 1/16”
thick and it is silver-plated, having been sal-
vaged from a surplus wave-meter. The plate
end cap and the socket partition are of 1/16”
brass plate, cut to the proper diameter and sol-
dered to short rings of the 4 inch pipe that
were cut and formed down to make a sliding
inside fit. The blower mounting is formed from
1/16” brass and soldered to the main cavity.
The pipe that carries air to the cathode is
square channel formed from brass and soldered
in place. Rather than cut a hole in the main
cavity for air intake, the proper area is drilled
with many % inch holes. These allow free pas-
sage of air but do not lower the Q of the cavity
as a large hole would, The HV bypass is made

of a 3 inch square of a scrap of the main cavity

AlIR
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“THE “SIX" XMTR CONVERTER . .
.. WORKS LIKE A CHARM!”

In North Dakota, South Dakota, See I+ At The John Iverson

e R,

ONLY

$9Q95

Company, Minot, North Dakota

material. The plate is secured and the HV
brought out by a 10-32 bolt thru a % inch hole
and teflon insulation, A short length of % inch
tubing is soldered inside this plate so that an
appropriate jack on the end of the rf choke
plugs in when the plate line is installed. The
plate circuit tuner and air exhaust tube is 1%
inch diameter with a fine thread cut over a
portion of the outer wall—salvaged along with
a thick nut that was hack-sawed into two thin
ones, one soldered to the end plate, and the
other acts as a lock-nut after tuning is com-
pleted. The teflon tubing that supports the
plate line at the trimmer end was fabricated
out of a 1/16” thick flat piece lapped over %
inch and sewn with a needle and cotton thread
by hand. It is a force-fit over the plate line and
a sliding fit over a % inch length of 2 1/16 inch
tubing soldered inside the end cap. The plate
line is held in good thermal and rf contact with
the 7650 plate cooler by a strip of very stiff
finger-stock that is soldered to the end of the
line. Use of regular soft-solder here and in
fabrication of the socket as a safety measure,
for it will soften and let go before the tube
temperature gets dangerous, yet allows normal
operation.

Close overload protection in all element
power supplies is cheap insurance when using
hard-to-get tubes.
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Continental Electronics, P. 0. Box 16, Sumter, S. C.

The output coupling circuit cover plate is
made of another scrap of the 4 inch tubing,
5% by 2 inches. A square hole, 5 by 1% inches
is cut in the wall of the main cavity with holes
drilled and tapped around the edge to secure
the plate. A 3 inch slot, wide enough to pass
an 8-32 screw is drilled and filed for the sliding
short. A similar slot is sweated out of a brass
plate, % by 5 inches—1/16” thick—one end of
which bent and tapered down to form a smooth
junction where it connects to the center con-
ductor of the rf connector. This male type N
fitting is soldered thru at the proper place in
the coupling cover.

Socket Construction

Full size templates and exact dimensions of
each piece of material are not of much value
unless a precision machine shop is available.
A very eflicient, if not pretty, set of bypasses
can be made by any experienced ham if com-
mon sense and plenty of patience is available.
The finger-stock is Instrument Specialty, as
specified in RCA’s 7650 tube data sheets. This
material could be scrounged from surplus, I
am sure, but some fresh new strips will make
yvou feel better, if poorer. All other material
used is 1/16 inch brass plate and the thinnest
telon sheet you can obtain. Starting at the
shield partition, going toward the plate circuit,

i7



......

Various sub-assemblies

there is a 3%” disk of teflon, then a 34" disk of
brass, then another 3%” circle of teflon, and
finally another brass disk that is 3%” OD. This

top plate has a hole in the center large enough

to clear the screen and its fingerstock that is
soldered to the middle brass plate. In other
words, the 3%” disk has a hole cut in it's center
just large enough to slide over the finger-stock
that contacts the screen and is soldered to this
finger-stock. It is insulated from the partition
and the grounded cover disk by disks of teflon.
The complete bypass assembly is secured by
six 6-32 bolts around the edge. These bolts
contact all grounded disks and the holes in the
partition are threaded so these thru-bolts make
good contact. These holes in the screen and
grid disk are enlarged to %¥” to provide clear-
ance. Filling of these %” holes with hand-made
teflon washers 1/16 thick will make assembly
much easier. A 6-32 bolt soldered to the screen
disk brings the screen voltage thru %” holes in
the partition plate and all other parts of the
bypass. The grid finger-stock and bypass is
made in exactly the same manner on the cath-
ode side of the partition. The same bolts secure
it as the screen assembly. Another 6-32 bolt is
brought out in a manner similar to the screen
to supply grid bias. The finger-stock that con-
tacts the cathode ring is soldered to a disk of
brass that is 2” in dia. This is supported above
the grid bypass on two squares of formica. Two
very short 4-40 screws secure the cathode disk
to these insulators. They are held by two of the
thru-bolts. Filament power is brought in thru

a % inch strip of spring brass insulated by
teflon.

Use of the grounded disks over each rf by-
pass disk are well worth the extra effort. After
final assembly, the edges of these outer disks
are soldered to the partition in six spots using
a very hot large soldering iron. This latter re-
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finement might not be necessary on 432, but
was helpful on 1296. Before final put-together,
wash and dry all parts carefully, then assemble
well away from the construction area, for a
single filing of silver or brass between the
plates means complete dis-assembly and re-
build, After completion, this makes a rugged,
extremely efficient UHF socket.

Cathode Circuit

Locate two holes %” from the edge of the
main cavity, 24” from each other. Mount a type
N fitting in one, and the cathode tuning capaci-
tor in the other. Solder a 34” by %" strip of
flashing copper to the capacitor stator and
bring straight over and solder to center con-
ductor of type N then form half circle and
secure under one of the mounting screws of
the rf fitting. Form a 2%” by %” strip of the
same material into a single turn coil and solder
to stator of capacitor and the other end to the
cathode disk at a point nearest the capacitor.
A 10 turn, % dia., #18 wire, rf choke is
soldered to the filament contact strip and
brought out thru the wall of the cavity by
means of a feed-thru capacitor, The screen and
grid ring studs go to 100 ohm 2 watt carbon
resistors and out thru feed-thru capacitors.
The feed-thru for the screen must be rated for
1000 volts.

Operation

Power supplies are necessarily interlocked
and time-sequenced, and overload protection
is furnished for both plate and screen. One-
half second delay after antenna transfer is
completed is mandatory before HV comes on,
and HV is removed one second before antenna
can be transferred back to rcvr. It happens
that the power supplies used for this amplifier
are variable from zero up, so that a variety of
operating conditions have been tried. I have
yet to find a really accurate means of measur-
ing large amounts of power at these frequen-
cies. Every serious 432 nut that I know of has
a 4X150 running straight thru, so there is no
drive problem with this amplifier. I have found,
as always, higher plate voltages result in more
actual power out for a given input. With just
under 3 KV on the plate at 350 mils, loaded
heavily (abt 420 volts on screen to control in-
put) for max rf out—there is more than 600
watts heading for the antenna. If this rf affects
receivers the way it does rf line and hardware,
I am going to have some fun. Every dummy
load and half the feedline, relays, etc., have
gone up in smoke during the few short hours

of operation since this beast got up to full
power.
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Conclusion

The number one deterrent to reasonable re-
sults by a state-of-the-art 432 mc station is the
extremely narrow patterns of even modest sized
arrays at this frequency. With 10 degree beam-
width patterns, it is necessary to make sched-
ules to even call CQ when you have low power,
With modern tubes, such as the RCA 7650,
high power can be efficiently generated, and
vou can talk a long way off the back or sides
of vour beam with this power—and if someone
happens to be in front—that is his problem!
This kind of a signal can be heard way off the
peak of the beam! The next time WWV is
sending W-4 or worse, listen with the beam
somewhere toward North, for T will be illu-
minating the whole curtain with 432.000 mc
pwr. After you have peaked vour beam, I
might even be able to hear your low power—
build this rig and we won’t have to wait for
aurora! . . . K2TKN

Book Reviews

USING THE SLIDE RULE IN ELEC-
TRONIC TECHNOLOGY, a RIDER
(#253) book by Charles Alvarez is an excel-
lent text for the engineer, radio amateur or
technician who wants to learn to solve prob-
lems rapidly. It examines the application of
the difterent scales of the slide rule to typical
problems. Practice problems with answers are
included. Soft-cover, 109 pages, $2.50.

Are you wondering how to interpret sche-
matic diagrams or trace a signal path through
a complex circuit? HOW TO READ SCHE-
MATIC DIAGRAMS by Donald Herring-
ton, a HOWARD SAMS publication will help
answer these questions. It describes and illus-
trates various components and their schematic
symbols. This book shows the step by step
procedure for tracing a signal through a typi-
cal circuit, Soft-cover, 128 pages, $1.50.

Alan Lytel has written a TRANSISTOR
CIRCUIT MANUAL (HOWARD SAMS
TCM-1) which is a collection of the current
applications of semiconductors, It includes a
general discussion of each type of application
and then a specific circuit giving the compo-
nent values. This book would be a valuable
addition to the library of anvone interested in
transistors, Soft-cover, 255 pages, $4.95.

. . «» KIAPA
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Our New Model 1062
for 6 & 2 Meters

This new model will give up to 500 watis AM &
I CW linear, up to 1000 watts pep on 6 & 2 with
a T034 final. 60 C.F.P.M. blower. Requires ap-
proximately 5 watts drive on 6 & 2. Voltage re-
quired—plate 800 to 2000 at 250 ma, screen 300
volts, bias—50 volts.

supply.

Power supply $119.95
Both only $319.590

J&D LABS

| S P A N-F_. 5 R

Communicate with your Spanish neighbors in Ham
lingo—English to Spanish, including the alphabet,

Price—$199.95 less power

73, Hwy. 35
Eatontown, N. J.
(201) 542-0840

Q-signals, numbers and other ham expressions.

These recordings have been carefully edited to make

it as easy as possible for you to carry on a simple

QRS0 in Spanish.

French, German and mixed code groups also available,
EACH Recording 52.00

Albion, Mich,

ED-U-CORD Box 120

| TNS_NOISE SILENCER

Reg. $14.98 now only $6.00 ppd. while supply lasts.
New, guaranteed, and complete with 6AL6, 12AX7,

squelch control, and mounting brackets. Don't miss
out. Order today.

VANGUARD ELECTRONIC LABS Dept. H.2
190-48 95th Ave, Hollis 23, N. Y.
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Topping
for BLOOD

or
How to Work 49 W2’s (and a couple of
3’s) in One Evening, on 2 Meter Phone

from the State of Maine

A DETAILED list of the 6 “MUST”
items follows. If you do operate with all of
them we guarantee that you too can fill pages
of your log in one day, with nothing but sta-
tions over 200 miles! On 2 meter phone!

No. 1

A good transmitter of some power. After
many years (first call 2BAV, Rye, N. Y., 1923)
of more or less “amateur” hill-topping on 5,
2%, then 2, ending with a Gonset III which
is still a great rig for my money, I decided to
shoot-the-works. More or less careful calcula-
tions, and many talks with good 2 meter sta-
tions led to the purchase of a Johnson 6 & 2;
an Eico modulator, 50 watts; and the Heath-
Kit 600 volt power supply: as written up in
73, November 1960. I have never had a mo-
ment of regret. Input has been kept at 90
watts to avoid buyving another 5894, and the
3 units mounted in a carrying rack as shown
in the pix, Don't forget that this type of opera-
tion calls for the complete station in your car.

An important part of the rig is an ac genera-
tor. Keeping away from “bargains,” I chose a
Sears-Roebuck 750 watt ac job. This weighs
some 80 lbs., but with two baby-buggy wheels
and the “antenna plank,” it goes in and out
of the Falcon wagon with ease. (By the way,
don’t do serious mountain topping without a
stick-shift). Some 100 feet of ac cable keeps
the somewhat noisy putt-putt away from the
car on mountain locations, and, very impor-
tant, allows it to be trundled down into the
bushes where it does not bother the many
sight-seers who may be found up there during
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the day. Rangers and wardens take a dim view
of complaints of noise. At night there is a
different class on hand who are not so fussy!

No. 2

A good receiver. This means selectivity and
a low noise figure. Calibration must be fair
to good also, as you will always hear, “please
look for my friend WAZ2 so & so across town.
He has never worked Maine vet. He is on
145.426!" Having a Morrow 13 tube amateur
band receiver with 6 tuned circuits on 200 ke
settled the tunable if portion of the unit. An
Ameco xtal converter with added Nuvistor
pre-amp takes care of front end requirements
for now. These units, with power supply, are
also mounted in a carrving rack. This “carry-
ing” business is strictly limited to in and out
of the car, piece by piece. The entire set-up
cannot be moved any distance out of the car,
short of by some half dozen young amateurs.

No. 3

A powerful beam. This means as near to 20
db gain as possible, It does not mean stacked
halos, home-made 3 elements, etc, I will admit,
eing an “antenna man® has its advantages
here, but this item of portable beams will be
taken up soon. I used a 24 ft. Yagi (2 twelve
foot sections) wide-spaced, high gain, up to
2 vears ago, at which time a 36 footer was
tuned up (more of that further down the log).
This is in three twelve foot sections, with a
clip-on top guy of poly-propalene (transparent
to radio waves) “Float-Rope,” and weighs less
than 10 lbs. The gain is somewhere between

73 MAGAZINE



17 and 19 db. This actually means that both
received and transmitted energy are amplified
some 60 to 70 times, over operation with
tuned % wave dipole. Don’t forget though,
GAIN IS EQUAL TO DIRECTIVITY! The
fact remains that when vou are in Maine and
you do point it on New York, your 90 watt
signal there is the same as though you were
using a 6 kw transmitter and a Lllpule There
are other advantages too, concerning ground
effects (Again, further down the log).

The mount and rotator used for the beam
is shown also, although it is not too good i
a high wind. At least 2” masting should be
used to counter the 36 ft. torque. Care should
be taken with all small db items as regards rf.
Don’t let anyone sway you with “that’s only
1 db and you can’t see that!” These all add up,
and when a TWO-ER (Benton Harbor 1
watter) is trying to get his call through to you
from Hoboken, N. J. with a busted coat-
hanger unimm;‘x indoors (he did, too!) vou'll
be sorry! Examples, 36 footer instead of 24;
15 feet of mast instead of car top; Times Wire
& Cable coax., T-4-50 (% db less attenuation
than RG-8/U); operation on favorable edge
of mountain top instead of back from the edge
(more on this drop-off later); if's all peaked;
power indicator on transmitter; and, well, you
oget the point.

No. 4
Elevation. Again, we don’t mean 2 or 3
hundred feet. Let the West Coast boys

snicker. but we have to do with what we have,

so here goes. In Maine, the top of Mt. Age-
menticus is only 692 ft,

above sea level but

FEBRUARY 1963

A NEW OMNI-DIRECTIONAL
50 mc. and 144 mc.
GAIN ANTENNA SYSTEM
ON A TEN FOOT MAST

AMATEUR @ CIVIL DEFENSE
EMERGENCIES

6 METERS—50 mc.
Stacked Turnstiles up to
2 db Gain.*

Horizontally Polarized in a
360" Pattern.

2 METERS—144 mc.
Stacked “Big Wheel” up to
3.5 db Gain.*
Horizontally Polarized in a
360 Pattern.

* Reference Dipole

Single Units Available

Turnstiles
& Meter—49 mc. to 50 mc.
Model ATS-50; $15.95 net
10 Meter—27 mec. to 31 mc.
Model ATS-28; $18.95 net
Stacking Kits for Above:
& METER

ATS-50SK; $3.00 net

10 METER
ATS-285K; $3.00 net

2 Meter BIG WHEELS
Single
ABW-144; $12.95
Two Stacked
ABW-2-144;
Four Stacked
ABW-4-144;

$29.65

$62.75

Ilustration above
shows the Cush
Craft 6 2 Meter

Base Station Package.

This installation is
Ideal for Amateur,
Civil Defense or any
Emergency Frequen-
cy Net Control
Stations.

HALOS ... for MOBILE UNITS

Companion Antennas
for Base Station
Installations

2 METER—144 to 148 mec.
*Single Halo with Mast
Model AM-2-M: $8.70
*Stacked Halo

METER—48 to 56 mec.
*Single Hale with Mast

Model AM-6-M; $12.50 net

with Mast
Model AM-22: $14.95 net

TWO AND SIX METER DUAL

HALO WITH MAST.

Model #AM-26; $17.45 net

SEE YOUR DISTRIBUTOR FOR MONEY SAVING

"COMPLETE

SYSTEM PACKAGE".

INCLUDES

DUAL STACKED TURNSTILES & BIG WHEELS
PLUS DUAL HALO. ALL ANTENNAS ARE CUT

TO YOUR FREQUENCY.

OFFER ENDS FEB. 28, 1963

ush

Manchester, N. H.

621 Hayward Street

raft
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it sticks up all by itself above the New Hamp-
shire and Maine coastal flats, with a lot of the
highly desirable drop-off. This does marvelous
things on DX for a vertically sharp beam.

In New Hampshire, Mt. Pack Monadnock is
2280 ft., and in Vermont Mt. Equinox is 3800
ft. above sea level, Note that these are all
drive-ups, remember the 6 man team? From
any one of these, using 5 of the six “MUSTS”
(leave out No, 5 “small band openings™) good
QSO’s can be had with Charlie W3IBH in
Philadelphia, Pa., on a flat band. This is some
300 to 350 miles airline, (And no QRM)!

No. 5

Medium to Small Band Opening, A “flat”
band will in general let only the 300 watters
or elevated W2's through to Maine, even with
all of the other 4 previous items on hand.

A real, “wide” opening will clutter up the
band too much, with W4’s in there shouting,
etc, What is needed for pages of continuous
W2's in the log is a sort of “limited type” of
opening.

This condition can be predicted with reason-
able success by following the high pressure
areas over the region, in a newspaper which
shows them (N. Y. Tribune, Times, etc.). The
trailing edge brings good conditions, in the
summer time, The isobars (equal pressure
lines) must however, run parallel with the
desired path.

No. 6

A Hard-Hearted Operator. Under no con-
ditions must a call from a WI be answered!
This would immediately break up the string
of W2’s going into the log! They will wait in
line to work Maine, but not if you “waste your
time” with “locals!” This leads to plenty of

22

took to get up to WA

“misunderstandings” (a slight understatement)
in WI land, but, as they say Down East,
“You can’t make an omelette without breaking
eggs!” Getting down to the facts of life, some
“little guy” (one who does not have any of
the 6 items listed) will be listening with a
Communicator II, a 5 element beam on the
roof of his “Ranch.” down on the flats in some
river valley (an awful lot of new homes are
built on this kind of land. The old Indians
wouldnt even live there!) All of a sudden
he hears Maine coming through nice and loud!
WOW-EE, he starts calling, no answer. He
listens to the deal and hears the Maine station
coming back to Gonsets on Long Island. Of
all things! “He must be hearing me!” (You're
right, I did!) But, what can you do? You
didn’t build all those racks, cables, masts.
planks, beams, etc., put them all in the car.
drive an hour and a half, set them all up on a
mountain top, (vou even have to locate these
drive-up mouastains by trial and error over
years) sit cramped up in the car for eight
hours fighting off all kinds of ravenous flying
mountain-top bugs, and then pack the stuff
in the car at 2:00 A.M, and drive home again,
just to work WI's!

Also, many operators are born rag chewers,
local operators, ete. They like long QSO’s!
They just cannot understand the 1% minute
contact limited to antenna, power, & signal.
Occasionally I relax and have a long QSO.
Once even for over an hour but this was talk-
ing about coming 1296 mc work. So, on read-
ing these notes maybe some of the W1’s will
understand the Hard-Hearted Operator deal.

That ends the list of items. The log for one
of those evenings, Mt., Agementicus, near York,
Maine, August 4th, 1961 follows.

[ started at 9 o'clock (P.M.) at the low
end of the band. You will see how long it
territory, 9:00 P.M.

X -

o e

s
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W2DHB; 9:22 K2ATA; 9:32 W2IZA: 9: 35 |
W2NCF; 9:45 K2RTH; 9:55 K2LCU/2;|

10:00 K2LIO; 10:05 KINPE (Norwalk, Conn. | =

is very near W2 land!); 10:10 K2BNK: 10:12

WIIBU (I must have been getting soft-
hearted!); 10:15 W2CDO; 10:21 W2IGCX;
10:33 K2UAF; 10:35 W2WIY; 10:40
W2UVU/2; 10:45 W2LJF; 10:50 W2COT; |
10:59 W2YPM; 11:05 W2BAH/2; 11:10
W1JZA (Conn.); 11:15 W3D]JJ; 11:20
W3LHF; 11:21 K2SJN; 11:25 WAZ2ZHFI;

11:26 (real short contacts!) WA2NMX; 11:30

KI1RBS; 11:31 KIIED; 11:35 WAZ2FBA;
11:43 WA2DRK; 11:45 WA2GRE; 11:50

D O N'" 7 MI S S THIS
Exclusive to readers of 73. 6 meter, 150 mw., 4
channel, transistorized transmitter with ﬁMl

modulator. Complete with transistors and 50.5 me,
crystal. Reqguires only 12 volts at approx. 35 ma
Ideal for walkie-talkie or get 10 to 15 mile range
with a beam. Only a few available at the low
price of $14.95 ppd.

VANGUARD ELECTRONIC LABS Dept. H-2
190-48-99th Ave. Hollis 23, N. Y.

SUBURBOSTONIANS !

READING-RANDOLTPH
HAM GEAR-TRADES-REPAIRS
SELL-SWAP-AND EVEN INSTALL!!

505 MAIN ST BOB C?AU]J_\M

READING,
MASS.

1105 No MAIN
RANDOLPH,
MASS.

WA20QEG,

(you can see that by now I had

gotten up into the technicians band!);
12:01 WA20LC; 12:08 WA2NUQ; 12:10]

WAZ2MDT; 12:14 W2EEW:; 12:22 WA2DPN;
12:25 W2AMQ; 12:30 WA2CHN; 12:35
WA20SY; 12:40 WA2MOY; 12:45 WA2HVV;
12:46 K2HHS; 12:50 W2IMG; 12:52 K1GSD;
12:53 K2RRZ; 12:54 WAZ2LPJ; 1:00 W2QCR;
1:02 KIDDY; 1:04 KIDIH (see what hap-|

pens when you answer a WI calll); 1:05
WA2NOF; 1.07 KINUM; 1:09 K’}K\IE (must |
be back at the low end again): 1:12 KINMO:

1:15 K2EAF; 1:20 W2]]JI; 1.23 “- 3SFY; 1:50
W2AMJ; ‘?'{JU K2DDE; 2:02 K2KR]J; 2:21
WIUVZ; 2:25 K20RA; 2:29 W A2BAH; 2:35

WV ESP(:.
So then I packed up antenna,
mast, etc., and drove home,

putt-putt, ;
: I{ICLLL

-

YOUR INSURANCE POLICY

————— S —
ALL G.AM. FIXED STATION AN-
TENNAS (UHF) & (VHF) ARE IN-
SURED UP TO $250.00 AGAINST

IGHTNING OR WIND STORM
L . AT NO COsST 1O YOu!

G.A.M.’s FIRST AGAIN!

Simply fill out G.A.M.’s form and send to us
when you buy Model TG-5-S or any G.A.M.
Fixed Station and we’ll send you your policy

. FREE! Up to $250.00 protection for
cost of labor for the re-installing, or replac-
ing, or repairing antenna only in the event
that antenna shall have been damaged or
destroyed by lightning or windstorm. Offer
good in U.S.A. and CANADA.,

TG-5-S FIXED STATION

e HEAVY DUTY CONSTRUCTION
® THREE HALF WAVE ELEMENTS

® SWR LESS THAN 1.5-1
® MAKES 20 WATTS SOUND LIKE

60 WATTS
$95.00 LIST

RN - . S e

||l||)m

SEE YOUR DISTRIBUTOR OR WRITE GAM DIRECT

é -A M Clebsonis ...

138 hnmln 1.

Manchester, N H

FANTASTIC VALUE
CLOSED CIRCUIT

BRAND NEW—COMPLETE SYSTEM SHOWN

LOW-LOW $495-ﬂﬂ—lfumplﬂﬂ system with

wired and tested., Less Vidicon and Lens——with schematics (connecting

cables and plugs only=——supplied but not assembled.)

ONLY 8649-50—{]ulllp|rtn system with test vidicon, lens, and

assembled cables, schematies, wired and tested.

Approx. |/10 mfg. sug. resale price

IN
TV

all tubes

EIA Standards of 525 lines, 60 Fields, 30 Frames and

2:1 interlace—Aspect Ratio 7:3—Capable of 700 lines

Horizontal resolution and 350 Lines Vertical.
Write for Catalog 21273

ete. only 50¢.

_ “How to Buiid a Low Cost TV Camers.”
and Broadrast Cameras and eguipment, miscellaneous accessories, lenses,

Camera — 4 tubes & VID

Control Monitor — 12 tubes & 21DAP4

Industrial
tripods,

Power Suppl‘f—- Il tubes & transistor —
31.5ke erystal eontrolled oscillator.

DENSON ELECTRONICS CORP., Box 85, Rockville, Conn.,, TR 5-5198

FEBRUARY 1963
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Simplitied
3JK

Beams

ONE OF THE SIMPLEST directive
antenna arrays for 7 through 50 mc is the
“Hat-top,” or 8JK beam. Since 1945 several
versions of the 8JK have been employed at
WE6WAW with exceedingly good results, es-
pecially in DX work. The antenna is charac-
terized by a bi-directional gain falling between
4 and 6 db, plus the fact that it produces the
low-angle of radiation required to obtain maxi-
mum skip on multi-hop DX, even at fairly low
heights above ground (approximately one-half

TYPICAL
FOUR
PLACES

300 OHM
TWINLEAD

MAX. T\

RADIATION |
4-6 DB %

FLLASTIC
CLOTHES LINE

HOISTING
LINE

72 OHM
FEED LINE

RIDLE-
AKE FROM PLASTIC
CLOTHES LINE

James Young WHWAW
1036 N. Stanley Ave., Apt. #7
Los Angeles 46, Calit.

wavelength ).

The original 8]JK design employing two
single wire dipoles fed 180° out-of-phase was
somewhat diflicult to match properly, due to
the low impedance viewed at the feed point.
However, the famiiar “twinplex” configuration,
employing a 3-wire folded dipole effectively
raised the center impedance to around 275
ohms, providing a fairly good match to a 300-
ohm twinlead phasing section and transmission
line, This antenna is a bit cumbersome how-

SPREADER INSULATOR (2)
6" TO 8"

SPREADERS (2)
"% " 11FT. LONG

\ MAX.

RADIATION
4-6 DB

7 ) ——=—150 OHM
PHASING SECTION

180 TWIST

150 OHM

TWINLEAD COAX

FIG. | -FIXED 8JK 14MC BEAM

24
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ever when cut for 7 or 14 me. A simpler con-
figuration is to make the folded dipoles from
300-ohm twinlead. This produces a center im-
pedance of approximately 150 ohms, in turn
permitting the phasing sections to be cut from
150-ohm twinlead.

This all twinlead version may then be fed
with a 72-ohm transmission line. Tests at
WE6WAW have shown little difference between
feeding with 72-ohm twinlead, or using a 72-
ohm coaxial line. However, it is simpler to
match the coaxial line to the pi-network out-
put of most transmitters.

The 8JK antenna can be shortened approxi-
mately 30% by folding the ends inward without
degrading performance of the array. This per-
mits erection of an antenna for 14 me having
a horizontal space requirement of 26 by 11
feet. At this size an 8JK is very easily con-
structed as a rotable array, requiring a maxi-
mum of 13 feet turning radius. As the antenna
is bi-directional this also permits use of a
simple method of rotation, as only 180° is re-
quired.

Construction of both a fixed, and a rotary
version of the 8]K are covered in the following
details. The antenna measurements are given
for 14 mc operation, however if it is desired to
build the antenna for anyv other frequency be-
tween 7 and 50 mc, the proper dimensions may
be found in Table 1.

Fixed Array

First cut two dipoles from 300-ohm twin-
lead. These should be 32" 6” in length, with

FEBRUARY 1963

6 meter converter $8.00 postpaid. Complete with 3
high frequency transistors and 494 mc. crystal
for output in broadcast band or 36 mc. crystal
for output in 14-18 me. band. Low noise and bet-
ter than 1 microvolt sensitivity. Operates on
6-12 V D.C.

Limited quantity—send your order today.

Dept. H-2

VYVANGUARD ELECTRONIC LABS
190-48-99th_Ave.

FANTASTIC SALE

Hollis 23, N. Y.

HAM-TV

INTERESTED
YET?

HAM-TYV, a complete book on the subjeect which gives
all the fundamentals plus full instructions on putting
a station on the air for under 850! By W KYQ. $3.00
ATV BULLETIN. Published bimonthly for all ama-
' teurs interested in Ham-TV. Issue I#4 now out. Lists
all active TV stations, newest circuits, and other chit-
I chat. £1.00 per vear

MILITARY SURPLUS TELEVISION EQUIPMENT
by W4WKM. Photos, description and schematic dia-
grams of the most popular surplus TV equipment:
CRV-b9AAE television camera, the CRV-59AAG cam-
era, CRV-2ABW Television Transmitter, CRV-60ABK
Television monitor, CRV-46ACD Television Receiver.

These are units of the ATK Television equipment.
$1.00

HARMONIC/TVI
_PROBLEMS??7?

6 METERS

TUNABLE LOW-PASS MAVERICK

The only low-pass filter designed expressly for 6 meters.
With 9 individually shielded sections and 5 stages tun-
able forming a composit filter of unequaled performance.
| 1 DB loss. Handles 400 watts PI. 35 DB rejection. Size
5" by 2" by 3" AMATEUR NET $16.95

MAVERICK Il WITH POWER MONITOR

Same as above but with 6 meter power indicator cali-
brated in watts output. Indicator Size 4" by 4" by 413",
| Slant Face. Reads 0-50. 0400 watts.

AMATEUR NET $34.95

2 METERS

BAND-PASS MODEL BP-144
A narrow band-pass filter with 6 mc pass band and 146
mc center frequency. 1 DB insertion loss. 35 DB atten-

uation of harmonics. Handles up to 185 watts PI.
Size 4" by 2'4" by 2'4". AMATEUR NET §$11.85

Write for complete brochures. See your local dealer.
] Manufacturers of the finest UHF TV Converter

DEPOT SQUARE &
DIVISION STREET

SOMERVILLE, N.]J.

TEL: 722-6311
AREA CODE 201

INSTRUMENTS, INC.
-y
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DIPOLE TAPED TO
BAMBOO

" THIN WALL
CONDUIT

ATHFTTTLLLR R TR RA LAY URAAA R ALY

FLANGE ACTS AS

BEARING SURFACE b TV MAST

SUPPORT FOR
BAMBOO

CENTER PIECE
18X 36" X 1" PINE

FIG 2-ROTARY 2JK 4 MC BEAM

about 6 to 8 inches of excess wire left on each
end. Next, cut the two phasing sections from
150-ohm twinlead. These should be 12" 9” in
length. Open one side on each of the dipoles
at the exact center and connect the phasing
sections. These connections should be soldered,
and some surplus insulation melted around the
joint for protection.

Twist one of the phasing sections 180° with
regard to the other as shown in Fig. 1 and
connect the free ends of the two phasing sec-
tions together. Connect the 72-ohm transmis-
sion line (twinlead or coax) between this junc-
tion and solder. Wrap this connection well
with tape to prevent entrance of moisture,
which will damage the coax. '

The next step is to construct the spreader
arms and antenna bridle as shown in Fig. 1.
Attach a glass or ceramic insulator to each end
of the two 11 foot spreaders. An easy way to
do this is to drill a hole through each end of
the spreader. Pass the end of the bridle line
through the hole and secure to the insulator.
Measure off sufficient line for the complete
bridle and connect the other insulator in the

TABLE |

LENGTH DISTANCE
LENGTH OF OF PHASING BETWEEN

FREQUENCY DIPOLE SECTION DIPOLES
7.0 66" 9" 298" 22’ 0"
1.2 65" 0” 25" 0" 22" 0"
14.0 33’ 4" 12" 107 iR
14.2 32" &" Al i 1" 0"
21.0 22 3" 8’ §” B3
21.3 217 1" 8" 5” 8" 3"
28.5 16" 8" &' 4" 5 &”
29.0 16" 0” & 3" 5" 8"

50.0 Al 7 e 3" 07
52.0 ; il o 3 6" 3" 0
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same manner, Fabricate the second spreader
the same way.

Insert one end of a folded dipole section
through the remaining eye on each of the
four insulators. Twist the two wires together
at each end of the folded dipoles and connect
the spreader insulators at each end as shown
in Fig. 1. As the rf voltage at the end of each
dipole section is quite high the spreader insula-
tors should be at least 6 inches in length.

Attach a hoisting line to the apex of each
bridle and raise the antenna into position. For
best results the array should be at least 35 to
40 feet above ground for operation at 14 mec.

Rotable Array

The rotable 8JK is constructed exactly the
same as the fixed version, except no spreader
arms are employed. Instead, 4 bamboo poles,
12 feet in length are used to support the ends
of the antenna. A simple center construction
is shown in Fig. 2. If trouble is experienced
with “droop,” the ends may be guyed to an
extension of the mast, approximately 36 inches
above the array.

Lead the phasing sections off to the mast
and tape the coax, allowing enough slack for
180° rotation. No attempt will be made here
to describe the various methods of rotation, as
this will depend upon the individual installa-
tion. However, even the lightest duty TV type
rotators will prove sufficient for this type of
array at 14 me. In the past at W6WAW most
beams of this type have been hand rotated
due to close proximity of the beam mounting
to a window by the operating desk.

. « « WEWAW
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RESOMATES AT BAKRS

XTAL FREQ -~
/ 1
- o A==
ié it (e g
SRR |
!
4__I-
— 51N
U= 12-18YV
| WATT
ZENER
DIODE

Ultra-Stable
Xtal Oscillator

This unit is being used extensively for
generation of stable trequencies for UHF.
The osc. unit should be constructed on a
small phenolic board and placed in a
vacuum bottle, which may be buried in
the ground. The plus 12 to 18 wvolts is
carried on the center conductor of the
co-ax so only one cable goes to the osc.
Any good NPN rf transistors suitable for
the xtal frequency used will give excellent
results. This osc. will permit multiplication
of a 7.814mc xtal times 162 up to 1266
mcs by means of a tube multiplier string
and the results will be stable within cycles
and give pure de beat notes.

The 6AK5 buffer stage raises the 3 to 5
volts of rt at 51 ohms up to 50 to 60 volts
at the Xtal frequency suitable for driving
a string of tube multipliers. The Zener
diode is a handy way to get regulated low
de for the oscillator from available B plus.

K2TKN

Ly

B 12 TO I8V

FREQ TAPPED |f-3
100 FH?H TOP
OF TURNS OF

WOUND ON COLD
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RESONATES AT XTAL

MAIN COIL CLOSE -
END FROM OUTPLIT

= FOR ONLY

*5a(0

You can assemble this new

Schober Spinet Organ for $550

: — or half the cost of comparable

instruments you have seen in stores. The job Is

simplicity itself because clear, detailed step-by-

step instructions tell you exactly what to do. And
you can assemble it in as little as 50 hours.

You will experience the thrill and satisfaction of
watching a beautiful musical instrument take
shape under your hands. The new Schober Elec-
tronic Spinet sounds just like a big concert-size
organ — with two keyboards, thirteen pedals and
magnificent pipe organ tone. Yet it's small enough
(only 38 inches wide) to fit into the most limited
living space.

You can learn to play your spinet with astounding
ease. From the very first day you will transform
simple tunes into deeply satisfying musical ex-
periences. Then, for the rest of your life, you will
realize one of life’s rarest pleasures — the joy
of creating your own music.

For free details on all Schober Organs,
mail the coupon now. No salesman will call.

THE yaﬁoém 0W CORPORATION

43 West 61st Street, New York 23, N. Y.
Also available in Canada and Australia.

MAIL THIS COUPON TODAY

_— EE e S N N S S _———_—__ﬂ

The Schober Organ Corporation, Dept. D1
43 West 61st Street, New York 23, N. Y.

[l Please send me FREE booklet and other litera-
ture on the Schober Organs.

[] Please send me the Hi-Fi demonstration rec-
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Frederic Doughty W3PHL

General Delivery
Valley Forge, Pa.

Double Sidebana

FOR MANY YEARS there have ap-

peared articles in amateur radio magazines
which have compared two modes of radio tele-
phony, namely amplitude modulation and
single sideband, Most of these comparisons
have been on the “equal” basis of the most
simple and straightforward operation of each
mode. Almost without exception, these articles
treated each system with the same conditions,
but neglected to say that when this is done,
AM could be at its minimum effectiveness
whereas SSB could be at its maximum effectiv-
ness. A common approach, has been to examine
the ability of a given final nf amplifier stage by
first assuming maximum operation of that stage
in the AM mode and then using the same stage
tor SSB. Another approach has been to assume
equal power outputs when the powers were
considered to be the unmodulated AM carrier
and the SSB output with tone input. In almost
all such comparisons the voice modulating sig-
nal has been assumed to be identical for both
modes ignoring the fact that certain types of
voice processing are advantageous with one
mode but not with the other. If two modes of
voice transmission are to be compared, each
mode should be treated wholly to itself, and
not be limited by restrictions inherent in the
other.

There are many amateurs who feel that the
operation of the most effective mode is para-
mount and that the so-called savings such as
total power consumed from the power line,
overall size of equipment, possible higher pack-
ing density on the bands, high trade-in value
when selling out, etc., are insignificant to them
when compared to this goal. Therefore, the
comparisons, which follow will consider three
three modes of radio telephony trom only one
view. They will be compared only on the basis
of the maximum effectiveness possible within
the limitations of the amateur regulations, with
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optimum conditions available at both transmit-
ter and the receiver, One of these limitations
concerns the power that may be used by the
amateur. This discussion will consider a maxi-
mum power station and the utilization of that
power in the most effective manner. What then,
is the maximum power that may be used? The
definition of the maximum power limitation
varies according to the mode of operation being
considered. Since all three systems involve the
use of audio signals, sine wave tone signals will
be assumed unless otherwise noted. It will also
be assumed that only the final rf stage supplies
power to the antenna,

Power
AM

Conventional AM, double sideband with car-
rier is limited to 1000 watts de input (the car-
rier) plus the power needed for 100% modula-
tion. The total power input to a 1 kw AM sta-
tion is therefore somewhat vague because the
average amount of power needed for 100%
modulation varies over a wide range. Because
of differing voice characteristics, use of clip-
ping or compression, etc., the average audio
power might vary from 200 watts to well over
500 watts. Clipping has been used extensively
in radio communications systems because clip-
pers reduce and regulate the peak value of an
audio wave. Therefore, clipping allows the use
of higher depths of modulation and provides a
sateguard against overmodulation. Voice of
America engineers, after conducting detailed
studies of means of combating jamming, re-
ported that clippers provide signal-to-noise and
interference improvements of approximately 9
db. These engineers further point out that clip-
pers offer a basic advantage over compressors
or limiters in that clippers operate instantane-
ously. Studies of many speech patterns show
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that high-frequency sounds, necessary for good
intelligibility, normally occur immediately after
low-frequency, high amplitude sounds. Com-
pressors, which are quick to reduce gain and
slow to restore gain, effectively reduce the am-
plitude of these high intelligibility, high-fre-
quency sounds. Clippers, being instantaneous
in operation, do not suffer from this limitation.

It is possible to find a reasonable maximum
average audio power figure for 100% modulated
AM by assuming tone moduation instead of
voice. A pure sine wave modulating signal
would require 500 watts average power output
from the modulator going into the final. Clip-
ping and filtering of this sine wave would
change its shape and significantly increase the
amount of average power needed for 100%
modulation. It does not seem unreasonable that
with clipping, the average audio power in this
example could be increased from 500 watts up
to 800 watts or more. Therefore, the legal total
power input to the final rf stage of an AM
transmitter might well be 1 kw of de power
(for the carrier) plus 800 watts of audio or a
total of 1800 watts. The dc power input to the
final stage of an AM transmitter is determined
by metering the plate voltage and the plate
current and by using Ohm’s Law that P = E
x I. An oscilloscope can provide a means to
determine when the degree of 100% modulation
occurs, but will not indicate the average power
of the audio needed to attain this point. How-
ever an audio average power indicating device
is not required. Thus, the only power determin-
ing devices needed to meet requirements are a
dc plate meter and a dc ammeter. It should be
noted that dc devices read average and that the
average of an ac signal amplitude is zero, so
that both instruments remain at the same read-
ing with or without modulation. It should also
be noted that the peak envelope power of a
1 kw AM transmitter modulated 100% is equal
to 4 kw.

SSB

Single sideband suppressed carrier has a
power limitation of 1 kw average dc¢ input to
the final rf amplifier stage. With an average
voice as the program source and proper meter-
ing, this results in an actual peak envelope in-
put of 2 kilowatts. Speech has occasional high
power low-frequency (say 200 cycle) com-
ponents which if clipped become nearly square
waves. When a square wave is sent through a
tvpical low-pass filter which may pass up to
the 11th harmonie, and then used to modulate
an SSB transmitter, the peak rf power is in-
creased three times over what it would be in
AM modulation. To avoid exceeding the peak
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power limitation of the law (or of the tubes
being used) the average signal level must be
reduced to one-third. Heavy clipping is not
effective for SSB as distortion results due to
the inability of a linear response to the wave-
form and there is a further loss of readability
in the presence of noise.

Since a dc power supply is the only source
of plate input power, only the means of deter-
mining this power need be considered. As in
conventional AM, a dc voltmeter and dc¢ am-
meter are used at the plate of the final rf stage.
The dc voltage remains constant while the
ammeter varies in accordance with the ampli-
tude and shape of the low level input signal to
the final linear amplifier. Here, as in AM, the
average of the peaks of the modulating signal
controls the average power as much as does the
amplitude, and the de ammeter will respond to
changes in either. This means, that with a fixed
maximum reading on a dc ammeter as a guide,
that audio with ocecasional high peaks and a
low average will achieve a high peak input
power on those peaks. Audio having little dif-
ference between occasional peaks and the aver-
age will have a lower peak input power on
those peaks, but have a higher average peak
input. The average input power is the same in
both of these cases, for the dc ammeter was
used to equate the powers and it is an average
reading device when in the presence of a vary-
ing signal. Because of the character of the cur-
rent flowing in the plate circuit, a specific de-
gree of damping of the meter movement is
required. This is reasonable because it can be
seen that a meter having a very high degree of
damping would result in a much higher input
power for a given meter reading than a meter
having a low damping figure. The meter used
by amateurs transmitting SSB is required to
be quarter second damped. Using Ohm’s law,
that P = E X I, the reading on such a meter
while the operator is talking is used with the
known dc voltage to determine the power in-
put, the maximum being 1 kw.

DSB

Double sideband with no carrier is usually
thought of as being similar to SSB in a general
sense, both systems being low level modulation
systems having the ability to cancel out the
carrier. However, the double sideband system
described in this article is a high level modula-
tion system which also has the facility of re-
ducing or even eliminating the carrier.” The
important difference, as far as power is con-
cerned, is that the former requires a final ampli-
fier of relatively low efliciency whereas the
latter uses a high efficiency amplifier. As shown
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in Fig. 1, a pair of tubes are used in an rf
amplifier in such as fashion that they are con-
nected back-to-back as far as the plate power
source is concerned. Such a device properly
operated will pass electron current in either
direction equally well. Properly connecting
grid and plate rf circuits and applying an ac
voltage of audio frequencies to the plate input
results in a double sideband, no carrier, output
signal. Since modulation takes place in the
plate-cathode circuit of both tubes, both tubes
may be operated at Class C efficiency. It can
be seen that since there is no dc voltage in-
volved, that a dec ammeter placed in the trans-
former secondary circuit would read zero. The
average of an ac voltage is zero, and in varying
about ground the average voltage on the final
is zero. Thus, de instruments for voltage and
current would result in apparently zero power
regardless of the amount of ac or audio power
used. It seems reasonable that ac rms meters
may be used to measure the power input in
this circuit. Since both plate voltage and plate
current vary with the speech, then both meters
would be quarter-second damped. It should be
pointed out that an rms reading meter reads
707 of the actual peak value of voltage or cur-
rent. The voice controlled metering is utilized
for both current and voltage and at the same
time, the values read rms. In SSB operation,
using a fixed dc voltage, the peak envelope
power is twice the metered average power, that
is, 2 kw PEP for 1 kw average input. The
quarter second damped meter affords this ad-
vantage. In this DSB transmitter, if the two
quarter second damped meters were peak read-
ing, then a 1 kw average input would result
in 4 kw peak envelope power, the same as the
AM transmitter. However, to measure average
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power, rms reading meters are used. Thus
when 1 kw average power would be indicated
by the two rms reading meters during speech,

each reading would be multiplied by V2 to
calculate peak values.

V2x Ex V2x 1 = 2 x P. The peak en-
velope power would then approach 8 kw. It
should be noted that the circuit shown in Fig,
I can be used as a straight AM transmitter
simply by returning the modulation transform-
er to a power supply instead of ground. Sup-
pose then that a de power supply is connected
to the modulation transformer of sufficient volt-
age such that the final amplifier may be loaded
to 1 kw of de power and afford a match to the
modulation transformer. Assume that the trans-
mitter is modulated 100% with a clipped and
filtered sine wave tone causing a total average
input power of 1800 watts. If the voltage from
the power supply were gradually reduced and
the audio power gradually increased until the
de input was 900 watts and the audio power
900 watts, the total average power would still
be 1800 watts. At this point the carrier would
be modulated in excess of 100%. The waveform
of the rf envelope would not however contain
any distortion because the DSB circuit pro-
vides a continuous response of the proper rf
phase to the entire applied audio signal regard-
less of the polarity, Thus although the applied
de voltage was over-modulated there are
no spurious sidebands created. The 900 watt
carrier and 900 watts of audio add up to the
same 1800 watts as our sample optimized AM
case. Suppose now that the carrier is further
reduced by lowering the dc voltage and the
audio power increased. At almost zero dc volt-
age the carrier could be reduced to 1 watt and
the average audio power could be increased to
1799 watts, still the same total average input
power as the optimized AM station. Of course
this 1800 watts average input power would be,
for practical purposes, all in sideband power.

Efficiency of the Final Stage

It should be noted that the selection of cer-
tain voltage to current ratios can improve the
efficiency of either a linear amplifier or Class
C amplifier. It will be assumed that any com-
parison of efficiency between the two has been
equalized by treating each under the same con-
ditions.

AM

Conventional high level modulated AM can
be operated at the efficiency afforded by Class
C operation. This will be considered here as
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75%. At this efficiency, out of the total of 1800
watts average input power in the optimized AM
case, the total average power output will be
1350 watts. Of this, 750 watts will be in the
carrier, The average sideband power output
will be 600 watts split into two sidebands of
300 watts each.

SSB

—

The efficiency of a single sideband sup-
pressed carrier linear amplifier will be con-
sidered here as 60%. At this efficiency, out of
the total of 1000 watts average input, the aver-

age sideband power output will be 600 watts
in one sideband.

DSB

The double sideband amplifier herein de-
scribed can be operated at the same efficiency
as the AM station. With the same total average
input power as the AM station the average
power output will be 1350 watts. This is the
same as the output power of the AM transmit-
ter except that all the power is in the side-
bands, each sideband containing 675 watts.

Reception Capabilities

For the purpose of this discussion, it will be
assumed that the signal to be received con-
tains information up to 3 ke.

AM

The most common method of detection of
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conventional AM is through the use of a linear
detector. Assuming the bandwidth of a receiver
accepts both sidebands and the carrier, the
detector uses the carrier to demodulate the
sidebands. The carrier, being of proper phase,
the two sidebands add together to form the
audio output from the detector. By having such
a receiving bandwidth, in this case 6 kc, the
AM signal is more susceptible to interference
than a mode of reception which is more nar-
row. AM can be detected by the single side-
band method. However, in this case fully half
of the sideband power is discarded. Although
only half the sideband power is used, it is very
important to remember that the other sideband
is immediately available. Thus, the sideband
experiencing the least interference can be con-
tinually selected under varying conditions ot
interference.

A third method of reception would be the
use of a synchronous detector as proposed by
W2CRR.* This method ignores the presence
of the carrier and uses the synchronous infor-
mation appearing in the two sidebands to con-
trol a product detector. The system adds the
two sidebands of a double sideband signal and
allows the operator to select the interference
to be rejected, which might be present in one
of either of the two sidebands. It accepts the
desired signal appearing in 6 kc of the spec-
trum, yet affords an effective 3 ke bandwidth
in regard to interference and noise.

SSB

Normal single sideband reception can be ac-
complished by carrier insertion using a 6 kc
or a 3ke bandwidth. Naturally, since all the
transmitted signal is in one sideband the 6 ke
system does not warrant attention, In the 3 ke
bandwidth position all of the transmitted sig-
nal is received as in contrast to single sideband
receiving AM. The facility of changing side-
bands is of course available, but the need to
change sidebands is not immediately apparent
to the transmitting operator.

DSB

In double sideband no carrier reception, we
take advantage of having all the transmitted
power in the sidebands as in SSB and by using
the system of synchronous reception also take
advantage of the effective 8 ke bandwidth. In
addition, we can immediately select either one
of two adjacent 3 ke portions of the spectrum
at the discretion of the receiving operator.

System Performance

AM, SSB and DSB will be compared under
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a condition where sine wave tone modulation
is used and the 9 db reception improvement
possible with clipping for AM and DSB trans-
mission is ignored.

Assume that reception with 3 ke bandwidth
for AM, SSB and DSB is to be considered. The
left-hand group of drawings in Fig. 2 shows
what takes place in receiving the AM signal.
The spectrum of the signal consists of the car-
rier and upper and lower sidebands, spaced
1 kc either side of the carrier. Since 100 per
cent modulation is assumed, each sideband has
exactly one-half the carrier amplitude. The sig-
nal is tuned in so that the carrier is placed at
the low frequency edge of the 3 ke bandwidth
for reception of the upper sideband only. The
signal arriving at the second detector consists
of the carrier and the upper sideband. The
resultant audio signal in this case is the beat
between the two, and it is generated in the
second detector by the vector process shown
at (A). The instantaneous amplitude is equal
to the vector sum of the carrier and the side-
band, but since the two are on different fre-
quencies this sum varies at a rate equal to their
difference. This is represented by the circular
path followed by the extreme end of the side-
band vector, and in this example the sideband
vector would rotate 1000 times a second with
respect to the carrier vector. As the total ampli-
tude varies from the carrier level to maximum
and to minimum and back, it generates the
audio signal.

In the single sideband case, shown at center,
only the upper sideband is transmitted. The
upper sideband is inside the 3 ke bandwidth
of the receiver, and at the second detector the
BFO is used to supply the missing carrier. At
(B), the BFO amplitude is shown the same as
that of the carrier in the AM case. The side-
band is shown with the same amplitude as in
the AM case; the process of generating the
audio output is the same, so the audio signal at
the second detector is exactly the same as in
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the AM case.

The double sideband case is shown at the
right. It can be seen that only one of the two
sidebands will be accepted by the 3 k¢ band-
width; that the BFO injection will be necessary
for detection, and that with an upper sideband
amplitude equal to the AM and SSB cases the
output audio signal (C) will be equal in ampli-
tude.

Assume that the upper sideband power out-
put in each case is 100 watts. An AM trans-
mitter running 533 watts carrier input at 75%
efficiency with 1 ke tone modulation at 100%
would have 100 watts output in the upper side-
band. A SSB transmitter running 166 watts
input at 60% efficiency with 1 ke tone modula-
tion would have 100 watts output in the upper
sideband. A DSB transmitter running 266 watts
input at 75% efficiency with 1 ke tone modula-
tion would have 100 watts output in the upper
sideband. Using a 3 ke bandwidth for receiv-
ing, and assuming tone modulation with no
audio processing, it can be seen that an SSB
signal having an input equal to the carrier of
an AM signal would have a detected output
3.2 times (5 db) the output of the detected
AM signal (assuming 533 watts input at 60%
eff. = 320 W). Likewise, an SSB of 266 watts
input would have a detected output 1.6 times
(2 db) the detected output of the DSB signal.

The comparison just conducted was favor-
able to the SSB signal because of the band-
width of the receiver. Consider the use of syn-
chronous detection for receiving signals having
double sidebands. In the lower section of Fig.
2 the AM carrier and its sidebands are drawn
to the same scale as above for easy comparison.
However, the receiver bandwidth for the AM
signal is now 6 kc¢ and both sidebands con-
tribute to the audio output. While each side-
band traces a circle, in the vector diagram,
they rotate in opposite directions and at the
same rate, so that the vector sum is not traced
by the circle but moves up and down along the

1
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same line on which the carrier lies. When both
sideband vectors are along the same line as
the carrier and are pointing upward, their sum
is equal to the carrier amplitude and the total
amplitude, carrier plus sidebands, is equal to
twice the carrier amplitude. When both lie on
the carrier line pointing downward, their sum
is again equal to the carrier amplitude but the
direction is opposite, so the total amplitude is
zero. Thus, the instantaneous amplitude varies
between zero and twice the carrier amplitude
and the audio output (D) is equal to these
variations.

In the center, for SSB, the same sideband
amplitude has been retained; that is, the ampli-
tude is the same as that of one sideband of the
AM signal. In fact, everything at (E) is identi-
cal with (B). The audio output has exactly half
the amplitude of the output from the AM sig-
nal and so has only one-fourth the power of the
detected AM signal. On the right side at (F),
for DSB, the same amplitude sidebands appear
as at (C), and here, with synchronous detec-
tion, the audio output amplitude is equal to
the vector sum of both sidebands. This is possi-
ble because synchronous detection provides an
automatic system which controls the frequency
and the phase of the BFO and exactly replaces
the missing carrier which is needed.
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Assume 100 watts output for the upper side-
band, and the same efficiencies and modulation
as before. It will still require an AM transmitter
of 533 watts input, an SSB transmitter of 166
watts input, and a DSB transmitter of 266
watts input. The audio output amplitude for
both the AM case and the DSB is twice that
of the SSB and thusly is four times the power.
Equating the output of the detected audio
amplitudes by adjusting the power inputs at
the transmitters, the AM and DSB inputs must
be divided by four. The power inputs for equal
detected audio outputs are 133 watts input on
AM, 166 watts on SSB, and 67 watts on DSB.

As a function of the method of reception,
DSB has gone from second place to first place
in the power input comparison, As before, if
equal power inputs are assumed, 166 watts
input on DSB would have a detected audio
output 2.5 times (4 db) that of the detected
output of a SSB signal having an input of 166
watts. An input of 133 watts on DSB would
afford a gain of 2 times (3 db) over AM. An
input of 166 watts on AM would afford a gain
of 1.25 times (1 db) over SSB. It should be
remembered that synchronous detection per-
mits the ability to receive the 6 kc of the DSB
signal and at the same time offers an effective
3 Lc bandwidth as regards interference and
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noise. It should also be noted that the power
comparisons were for steady tone modulation.
The Voice of America engineers found that 9
db gain in signal to noise ratio can be obtained
by proper voice processing and if a change
from tone modulation to voice is made, the
advantages of DSB are great indeed. Assume
that the three systems are to be compared on
a voice basis, that optimum conditions exist for
each mode at both the receiver and the trans-
mitter cases (B), (D) and (F), and that the
instantaneous peak envelope input power for
each mode does not exceed that of the previous
comparison using tone modulation. It is pos-
sible for DSB using voice processing, under
these conditions, to afford a gain of 10 db over
SSB.

Now, setting aside the comparisons based on
output power or peak power and assuming
each transmitter to be operated at the amateur
legal limit of average input power as measured
according to the methods previously discussed,
DSB gains an additional advantage over SSB.
The total average output power in the side-
bands of the AM signal was 600 watts; in the
sidebands of the DSB was 1350 watts: and in
the sideband of the SSB was 600 watts. As-
sume the use of synchronous detection for the
AM and DSB signals and normal BFO injec-

tion for SSB. It can readily be seen that DSB
enjoys an advantage of 4% times the detected
audio output power of the SSB signal; 2.25
times the detected audio output power of the
AM signal.

A Further Description of the DSB Circuit

A plate modulated AM transmitter can be
converted to DSB with little effort or additional
expense. All existing stages of rf and af except
the rf final can be used. A rig already having
two tubes in parallel or push pull easily lends
itself to the conversion. It should be noted that
P1 network output is possible by using shunt
fed push-pull grids and shunt-fed parallel
plates. A neutralized rf final already using two
tubes merely needs the addition of a filament
transformer, a grid resistor and the shunt
chokes and capacitors.

The circuit shown in Fig. 1 is not confined
to the use of triodes. Tetrodes, which require
much less drive, can be used. No additional
supply is needed. Each screen should have the
proper screen resistor returned to the same
source as its respective plate. This is shown in
Fig. 3. When using either circuit, initial tune-
up must be done in the AM position, that is,
by applving a known dc voltage to the modu-
lation transformer. Application of rf drive will
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cause the carrier tube to respond in a normal
manner and the grid current should be maxi-
mized and the plate current dipped to reso-
nance. If tetrodes are used, the plate and
screen cwrrent will indicated on a common
meter and this total current should be used
when determining the match to the modulation
transformer. The fixed bias supply is used so
as to protect the rf final in the event of failure
of the drive. The series grid resistor provides
any bias above the minimum fixed voltage
needed, It is necessary that the total bias on
both tubes be equal and that the value is
sufficient to ensure Class C operation over the
entire range of voltage which may appear on
the plates. The audio choke and VR tubes at
the screen of the carrier tube ensure that any
de shift in screen voltage, which could result
from a failure of drive, is restricted to a small
value. Without this circuit, under a no drive
condition the screen voltage would rise to the
plate voltage, and the fixed bias would no
longer be at cutoff. If it can be determined that
the grid drive and grid bias (and for tetrodes
—the screen resistor) are the same for both

A—100%, Modulation

B—200°% Modulation

C—3009%, Modulation

D—400%, Modulation
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tubes and that both tubes are treated identical-
ly, in an rf sense, then there is good assurance
that the two tubes will respond equally. Of
course, an oscilloscope can be used to ensure
this. Application of a tone input while in the
DSB position will provide the classic DSB en-
velope pattern, If there is a difference in ad-
jacent peaks of the DSB envelope pattern, the
series grid resistors can be changed, one at a
time, until a classic pattern is obtained. Since
the rf circuit is a balanced modulator, there
should be no need for neutralization. With no
modulation, any rf appearing in the plate cir-
cuit while the modulation transtormer is re-
turned to ground, will probably be due to poor
engineering layout and should be corrected by
changing the layout.

Conclusion

The circuit of Fig. 1 has been in use by the
author for two years and has proved to be very
effective. The transmitter is operated as a
double sideband reduced carrier rig, running
600 watts dc input and 1200 watts peak audio
input (See Fig. 4B). The carrier (600 W)
permits detection of the signal with an AM
receiver with some accompanying distortion.
Although very few synchronous receivers are
in use today, the DSB signal does well with
ordinary SSB receiving techniques. The syn-
chronous detector was built as an adapter to
an existing receiver, being connected to the
output of the last if amplifier. It seems that
when double sideband is transmitted and re-
ceived in an efficient manner it has a consider-
able advantage over the other modes. The
simplicity of the circuit and the possible con-
version of an existing rig should appeal to the
home brew addict. The use of an SSB receiver
to receive DSB, selecting the sideband most
clear of QRM, should prove an intermediate
step to synchronous detection.

In conclusion, it is intuitive that the concen-
tration of all the sideband power in one side-
band results in an advantage, however, it is
equally intuitive that the more narrow a signal
becomes the more susceptible to interference it
becomes, or, the more difficult it is to tune out
interference. Of course, only the receiving oper-
ator is able to choose which sideband about a
given frequency is most clear of interference
at any given instant and this choice is con-
tinuously available with double sideband.

. W3PHL

10Over Modulation Without Splatier, O. G, Villard,
June 1947, QST ; Jan. 1947, ELECTRONICS,

2Synchronous Communications, (Costas, f. 1713, Dec.
1956, IRE)
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Some Double Sideband Reference Material

1. Synchronous Detection of AM Signals
Proe. NEC pp 121-129, Oet. 1951

2. Synchronous Communications
Proe. IRE, Dec. 1956

“If equal average powers are assumed for SSB and
synchronous AM it can easily be shown that iden-
tical S/N ratios will result at the receiver. The
additional noise involved from the reception of
two sidebands is exaectly compensated for by the
coherent addition of these sidebands. The 9 db ad-
vantage often quoted for SSB is based on a full
AM ecarrier and a peak power comparison. If in-
telligent jamming rather than noise is considered
there exists a eclear advantage of two-to-one in
average power in favor of synchronous AM.”

3. DSB vs, SSB Systems
Proe. IRE, April 1957, pp 534-538

“. .. AM, if brought up to date by giving it the
same advantages (earrier suppression, improved
frequency stability, and improved receiving tech-
niques) proposed for SSB, would be by far the
more desirable system.'”” “For a good many years
now various groups have been attempting to con-
vert the radio amateur to SSB and to date these
groups have enjoved some measure of success..
Recently a small number of amateurs have been
told about DSB and have been using the modula-
tion method. Some of these people have emploved
clipping and filtering in their equipment and their
experiences to date seem to bear out the eclaim
that there is a sizable power gain over SSB to be
had, Thus, we may be facing an actual battle be-
tween DSB and SSB for survival under conditions
that in many respects are not unlike the econdi-
tions to be found in a military combat area. Al-
though any amateur operating experience must be
interpreted very carefully when applied to areas
outside this field, the results of the DSB-5SB battle
on the amateur bands bears some watching. This
situation will be altered, of course, by any amateur
regulations which diseriminate against DSHB eithar
on an input power basis or by giving SSB exclu-
sive use of certain frequency assignments."

4. The Use of Speech Clipping in SSB Communications
Systems
Proe. IRE, Aug. 1957, p. 1148
ES . It would appear that the important advan-

tages obtainable by the use of simple elipping sys-

tems may not be fully enjoyved by econventional
reduced or suppressed carrier SSB systems.”

5. Selection of Modulation for Speech Communication
ELECTRONICS®, March 1958, p. 56
An analysis of AM, DSB, SSB, and FM, showing
DSB to be the best overall system of communica-
tion.

. AM Transmitters as SSB Jammers
Proe. IRE, Dec. 1958, p. 1960
A properly placed 125 watt output AM signal with
speech clipping effecively jams a 1 kw output SSB.

7. Poisson, Shannon and the Radio Amateur
Proe. IRE, Dec. 1959, p. 20568
“Congested band operation as found in the ama-
teur service presents an interesting problem in
analvsis which can only be solved by statistieal
methods. Consideration is given to the relative
merits of two currently popular modulation tech-
niques, SSB and DSB. It is found that in spite of
the bandwidth economy of SSB this system ecan
claim no overall advantage with respect to DSB
for this service, It is further shown that there are
definite advantages to the use of very broadband
techniques in the amateur service."
8. Poisson, Shannon and the Radio Amateur
Proe. IRE, Aug. 1960, p. 1495
DSEB vs. SSB in the presence of jamming.
0. Traffic Efficiencies in Congested Band Radio Systems
Proe. IRE, Nov. 1960, p. 1910
DSB vs. SSB

10. Suppressed-Carrier AM
QST, IMarch 1957, p. 19

11. The AM Equivalent of SSB
QST, Jan. 1954, p. 19
12. DSB vs. SSB
QST, May 1957, p. 42
13. High-Level Balanced Modulator for DSB
QST, April 1960, p. 22
14. Single Sideband Communication
Proc. IRE, March 1961, p. 632
“SSB's prineciple “advantage” is its spectrum con-
servation . . . examining Shannon's equation for
channel capeaeity
¢ w logs ((11 4+ P/N) .....
it ean be readily seen that the required receiver
signal-to-noise ratio goes up exponentially as the
channel bandwidth is reduced.”
15. Double Sideband
CQ, Jan. 1957, p. 26

Stutterless Vox

N an ordinary VOX circuit, there is some-

times the problem of relay stutter at mar-
ginal levels of voice input. There is also the
problem of quick pull-in and proper delay.
If the bias rectifier capacity is small enough
to charge fast, it is too small to give adequate
delay.

In the circuit shown VI is the trigger tube
(almost any triode will do) with its cathode
resistor R1 adjusted so it draws enough cur-
rent to keep the NE2 bulb from firing. As soon
as some negative voltage from the control rec-
tifiers appears on its grid, the NE2 fires, apply-
ing a positive voltage on the grid of the relay
tube, cancelling its cutoff bias from the bias
supply (a voltage doubler from the heater cir-

cuit ).

FEBRUARY 1963

Harvey Pierce WgOPA

As V2 conducts, the relay closes, with one
set of contacts turning on the transmitter,
while the other set grounds point “A.” This
puts the .1 mfd capacitor in parallel with the
.01 capacitor in the grid circuit of the trigger
tube. And, as the .1 capacitor has been
charged from the plate supply in the polarity
shown, the trigger tube acquires a substantial
charge that keeps the transmitter from imme-
diately going off the air or chattering, and the
added capacity increases the delay time for
talking,

As the operator stops talking, and the NE2
goes out, bias is restored to V2. The relay
opens, and the .1 capacitor charges. During
this charge time the trigger tube grid is held
positive, holding the transmitter off the air for
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a short time, again preventing stutter.

The cathode resistor of V2, R2, is selected
to limit the current thru the tube to that rec-
ommended for the relay. V2 is shown as a
beam tetrode, but a pentode or triode can be
used instead, depending on the current re-
quired for the relay used. Other resistors are
of typical values. Switching in a 4 meg re-
sistor in parallel with the 10 meg gives a
choice of long or short delay, but a 10-meg
variable resistance could be used instead. Plate
supply voltage should be over 150 volts.

The .1 mfd capacitor must be of high qual-
ity, with over 1,000 megohms leakage resist-
ance, The capacity may be increased or de-
creased, if desired, to increase or decrease the
hold time.

For those who have been bothered in the
past by having their home-made VOX re-cycle
or motorboat, this is a cure. The real cause is
switching ‘transients, however, and a cure
can be had without building this circuit by
carefully “de-sparking” each and every contact
in the transmitter-receiver control circuits. Per-
sonally, I prefer this circuit. .« « WgOPA

Ballast Replacement

tor the NC-300

SHORTLY after purchasing my National

NC-300 receiver, the 4H4C ballast burned
out. At that time I ordered a replacement and
a spare. Since then, the spare has been used
and replaced. The receiver has been very satis-
factory except for these frequent ballast re-
placements.

Other NC-300 owners have voiced the same
complaint, so it seemed logical to look for a
solution. One ham replaced the ballast with
a 6V6-GT. He sacrificed stability for reliabil-
ity, as this ballast is used to stabilize the first
oscillator heater current.

The following solution should be quite re-
liable and offers improved heater voltage regu-
lation. A transistorized voltage regulator was
built which plugs into the 4H4C socket, The
only modification to the receiver consists of
soldering ground leads to pins 1 and 8 of the
4H4C socket.
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Robert Hall K6GVB
Post Oftice Box 24

Talmage, California

The first oscillator heater circuit is shown
in Fig. 1.

The circuit in Fig. 2, replaces the 4dH4C bal-
last.

This regulator-rectifier supplies 6.2 VDC
with less than .1 volt variation over an AC
input range of 105 to 130 volts. Resistor R.
18 necessary if the output voltage is high. In
my case, the output was 6.4 volts. A .47 ohm
resistor was added to bring the output down
to 6.2 volts. The value of this resistor is de-
termined by Ohm’s Law. (6.4-6.2) divided by
.45 (heater current) equals .44 ohms. I used
the nearest available value.

My unit was built on a 2%4” x 43%” alumi-
num plate. This plate was soldered to the
metal base of a discarded 2E26 tube. The
aluminum to brass soldering job is easy if
SAL-MET flux is available. If not, the plate
can be bolted to the socket. The plate should
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be oriented as shown in the drawings (Fig.
3). The 2N257 transistor was mounted in a
Motorola MK-15 mica insulated socket. The
2N270 was mounted by its leads. None of the
wiring is critical and the transistor types were
chosen because they were available. Almost
any diamond shaped power transistor will re-
place the 2N257. The 2N270 can be replaced
by a PNP, audio type, transistor having a col-
lector dissipation of 150 mw or better.

... K6GVB

—Parts List—
Q1 Sylvania 2N270 transistor, or equiv.
Q2 Sylvania 2ZN257 transistor, or equiv.
CR1 Motorola 1, M6.82Z10 zener diode, or equiv.
CR2 Diodes Ine. DI-56 silicon rectifier, or any .75 amp,
ol i}i\.’ Diode.
Cl Sprague TVA-1162, 500 mfd. @ 15 .
TRANSISTOR SOCKET Motorola MK-15.

FOWER XFMR

1O VAC

X
FiG |
~ 2N270 2N257
Ri
[ 2 AN #-
470 n
R2
CRI (SEE § CR2 Bl
ZENER TEXT) - - 1o
DIODE g0 SO0
- —r ) Q) i5w
| TI-
= FIG. 2 ik

80TTOM VEW
FiG. 3 SHOWING CORRECT
: ORIENTATION
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stalled on a short 1-5/8"
mast driven into the ground.
Simple additional grounding
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stallation. Single band oper-
ation ideal for installations
of this type. Amazing ef-
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tacts., [nstalled in minutes
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Mechanical Specifications:
Overall height — 18' As-
sembled (5' Knocked down)
Tubing diameter — 1Y%4'"' to
7/16'. Maximum Wind Un-
quyed Survival — 50 MPH.
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Howard Burgess WSWGF
1801 Dorothy Street, NE
Albuquerque, New Mexico

Modules

THE OLD SAYINGC “If it works it is
obsolete” pretty well sums up why hams who
like to try new circuits and build new gear
just keep right on trying and building. This
sort of philosophy is good for the progress of
the art, but it usually results in a chassis that
looks as though it had taken a charge of
buckshot at twenty paces,

After several modifications to modifications,
what started as a super het may end up as a
transmitter. Or, it may never end up. Not only
is the chassis lost but most important is the
time lost in duplication between projects,

There may be several answers to the prob-
lem but one is as simple as a set of A B C
building blocks. It is the use of modules. Per-
haps the first attempt at a module system was
a set of A B C blocks. In the A B C system
the same units can be used over and over
again to build many words. A similar system
used for communications and electronics cir-
cuits can work equally well to build many
combinations.

Nearly all circuits break down into natural
blocks. We all use the block diagram every
day, If each of the individual blocks is con-
structed as a separate physical unit, its use is
multiplied many times. Nearly all of the blocks
can be used over and over again in many cir-
cuits. Commercial builders are using the sys-
tem to save time and money; amateurs can do
the same. In addition the ham builder will
get more enjoyment from the hobby.

If an item such as a receiver is constructed
in modules, each block of the diagram can be
completed one at a time. Each can be tested
and made operational before proceeding to
the next. It is not necessary to wire completely
a large chassis before any circuit can be

40

tested. The same applies to transmitters. If
somewhere along the line a buffer turned out
to be a duffer, just pull out that section and
try again.

In ham fashion, each builder may want to
develop his own system, but in any case sev-
eral basic rules should be followed. To be
successful, all units should be the same gen-
eral size and shape. They should require as
little sheet metal work as possible. The basic
chassis that is chosen should be inexpensive
and one that is available at almost any parts
house. After many false starts, the 24 x 3 x 54
inch aluminum box was fuund to be a good
answer. Almost any basic circuit can be put
on one of these when used as a chassis, and
this chassis also meets the other requirements.

As each new home project is tried, a new
module (or modules) is assembled as needed.
After the project has “cooled” down and it
has served its purpose, the modules are added
to the shelf collection for further use when
needed. As the collection grows it becomes
possible to assemble almost any circuit merely
by pulling the desired building blocks from
the shelf and inter-connecting them with a
few pieces of wire.

In time the collection will grow and even
the first module built will still be giving good
service. A typical collection may include such
items as these:

1. Audio amplifiers.
2. 455 ke if amplifiers
. 10.7 mc if amplifiers
. Tuneable front ends for VHF receivers
. Tuneable front ends for HF receivers
. Crystal controlled front ends
. Transmitter exciters
Transmitter buffers and amplifiers
Transmitter finals up to over 100 watts

10. Regenerative second detectors

11. Superregenerative second detectors

12. Low power modulators

The list will also have items that are slanted
toward the special interest fields of each
builder.

For the ham who would like to try the sys-
tem, several sample units are shown. The mod-
ules shown in Fig. 1 can be used to make a
low power transmitter or exciter for either the
6 or 2 meter band. The center unit is a crys-
tal oscillator and one stage of multiplication.
The output is in the range from 28 to 54
megacycles. Almost any fundamental cut erys-
tal above 6 megacycles can be used. This unit
can be used to drive the module on the right
which is a 2E26 amplifier with output on 6
meters. Or, for 2 meter operation the center
module can be used to drive the unit on the

© 00 =10 Utk L
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Detroit, Michigan: ““Does an excel-
lent job of swinging a 20-40 combi-
nation and stacked Finco 6-2
beam."

San Diego, California: I am well
pleased with the rotor to date, holds
and turns stacked 40M and up
beams in 50 mph winds with no
difficulty.”

Los Angeles, California: ‘'l have
personally installed 3 other HAM-M
Rotors in the past 3 years (all of
them OK) so | feel that I'm buying
the best.”

Houston, Texas: ““Wonderful! Was
using the AR-22 (the CDE TV auto-
matic) and it did a fine job for 4
years, but put up a larger beam and
needed more power."’

Anchorage, Alaska: ""Due to below-
zero weather, it took quite a while

to get up but the last couple of
weeks it has proved perfect. Wish |
had one years ago."”

Alamo, California: *“Works very well
and purchased on recommendation
of my friend who has been using
one for 4 years and likes it quite
well.”

Swarthmore, Pa.: ‘‘Am very pleased
with the results. More than meets
my expectations.”’

Pluckemin, New Jersey: ““The HAM-

M rotates and two TR-15's tilt the
6-foot parabola for 432 and 1296

mc rr

Chicago, lllinois: It really does the
jub-ll

New York, N. Y.: ““This is a perfect
rotor. Can't see where you can im-
prove it."

(a sampling of mash notes received by our HAM-M)

At $119.50 amateur net, the HAM-M is the greatest rotor value
around! For technical information, contact Bill Ashby K2TKN.
Your local CDE Radiart Distributor has the HAM-M in stock.

DUBILIER

CORNELL-DUBILIER ELECTRONICS, DIV. OF FEDERAL PACIFIC ELECTRIC CO., 118 E. JONES ST, FUQUAY SPRINGS. N. C.

CDE makes a complete line of the world's finest rotors: Ham, heavy-duty automatic, heavy-duty manual,
standard-duty automatic, standard-duty manual...and the industry's only wireless remote control rotorsystem!

_.--"'"-"FH_F

NOW

® IRON PHOSPHATE RUST
PROOF UNDERCOATING
PLUS EPOXY RESIN
PRIMER AND BAKED
ENAMEL FINISH COAT
(GALVANIZED AT
SLIGHTLY HIGHER COST)

BUY THE FINEST TOWER MADE — BUY TRI-EX! __lemgiey
THERE IS A TRI-EX TOWER TO FIT

YOUR ANTENNA REQUIREMENTS
' NEW LOWER PRICES ON ALL GUYED TOWERS!

® EXAMPLE: TRI-EX H AND HS SERIES GUYED TOWERS WITHSTAND
HEAVY WIND LOADS WITH REALLY BIG ANTENNAS TOPSIDE!

® ACCOMMODATES ALL
PROP PITCH AND

OTHER ROTOR MOTORS

INSIDE TOP SECTION

® HEAVY DUTY CRANK-UP

EQUIPMENT

Model Height Price
H-237 37’ $140.00
. H-354 54 | 190.00
. H-47 7V | 270.00
HS-237 37/ | 175.00
HS-354 | 54’ | 240.00
HS-471 71" | 343.00
HS-588 88’ 475.00
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Tilt tower to any angle and "“"work”

on your beam antenna SAFELY.

ONE MAN OPERATION

TOWER CORPORATION /127 EAST INYO STREET/TULARE / CALIFORNIA s MU 6-3411
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Fig. |. Three modules can make either a 6 or 2 meter transmitter. The center chassis is an
oscillator and multiplier. Two meter final is on the left and the six meter final on the right.
Fig. 8 shows an underside view.
Fig. 2. A complete 10 meter phone transmitter, or a driver for a higher powered final.
Fig. 3. A low frequency phone or CW transmitter. A single channel transmitter that will handle
up to about 30 watts on CW. It will also serve as the driver for a larger final.

Fig. 4. Three modules will form a crystal controlled receiver. The audio module is the modulator
used in the 10 meter rig shown in Fig. 2.
Fig. 5. A variation of the receiver of Fig. 4 using a tuneable regenerative if system.
Fig. 6. For those who like to try super-regen circuits, the same receiver now uses a super-regen
if module.

.....

e

ik SR e

- - IS = o

Fig. 7. In many of the modules the power is brought in at the rear of the chassis. An octal
socket is used for power and interchassis connections.

Fig. 8. This view shows the underside of two modules. These are two of the units shown in Fig. I.

Inductive coupling between units eliminates the need for interconnecting rf links and the like.

left which is another stage of multiplication

driving a 2E26 final amplifier on 2 meters.
The unit shown in Fig, 2 can be used as a

low power transmitter on ten meters, or it can

tector. In this way it can be plugged in as
either a low power modulator or the audio
section of a receiver.

The pieces shown in Fig. 3 make up a low

be used as a driver for a more powerful final
amplifier. This model even has room for a
temperature-controlled ecrystal oven. Shown
with this module is a low power modulator.
This audio module is wired to accept either
microphone input or input from a receiver de-

42

frequency phone or CW transmitter. This one
is suitable for the beginner or as a standby
unit. It can also be used as the basis for a
mobile installation.

Thus far we have shown only transmitter
combinations, For those who build receivers
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the system works even better. Fig. 4 illustrates
how the modules fit in for this use. From left
to right is a crystal controlled front end, next
is the if system and to the right is the audio
output. The audio unit is the same one used
as a modulator in Fig. 3.

In the combination shown in Fig. 5, the
fixed tuned if system has been replaced with
a tuneable, regenerative if unit. The advan-
tages of a superregenerative if system can be
investigated with the combination shown in
Fig. 6, or a VHF front end is fed into a 10.7
mc if amplifier.

A few details on the mechanics of the sys-
tem may be of help. The illustrations all show
four holes in each end of each chassis (near
the corners), These holes are used to mount
the units to a rack panel if one is used or to
a small panel if the units are kept single or
in twos or threes. They also help to make the
units interchangeable. If one “beneath the
chassis” control is to be used it is placed in
the center front of the modules. If two con-
trols are needed they are spaced evenly in
the front. To assure that all chassis are drilled
symmetrically, a template was made from a
piece of sheet metal. The pattern of holes is
drilled in both ends before any layout work
is done. The hole in the center of the rear
of the chassis can be used for power or signal
connections as desired. Of course for some
units additional holes will be required for
connectors in the rear.

In addition to panel mounting, the small
chassis can be bolted together through the
small flange along the sides to form a larger
chassis base. This method of attaching the
units together forms a very rigid type of con-
struction,

In circuits where it is likely that the units
may be changed quite often, the power con-
nections are brought out to a plug in the rear.
Octal sockets have been used as the power
connector. These are just about as universal
and inexpensive as any connector tried. The
base removed from an old metal tube makes
a very good mating plug and conserves room
at the end of the chassis because of its shal-
low construction. However many circuits will
not be changed often and can use a small ter-
minal board as tie points for power and input
and output connections.

If you have imagination, like to build things
the easy way, and in the process save time
and money, we think that you will find the
module system a useful approach at least for
vour experimental building, Whether you work
phone, CW, or just listen, vou can still
MODULE-ATE. . « . WoWGF

FEBRUARY 1963

Only Cleveland Institute offers...

A First Class
FCC License

...0r Your Money Back:

Your key to future success in electronics is a First-Class
FCC License. It will permit you to operate and maintain
transmitting equipment used in aviation, broadcasting,
marine, microwave, mobile communications, or Citizens-
Band. Cleveland Institute home study is the ideal way
to get your FCC License. Here's why:
Our training programs will guickly prepare you for
a First-Class Commercial Radio Telephone License
with a Radar Endorsement. Should you fail to pass
the FCC examination after completing your course,
vou will get a full refund of all tuition payments. You
get an FCC License . . . or your money back!
You owe it to yourself, your family, your future to get
the complete details on our ‘“‘proven effective’” Cleve-
land Institute home study. Just send the coupon below

TODAY. There’s no obligation,

MAIL COUPON TODAY FOR FREE CATALODG

Cleveland Institute of Electronics
1776 E. 17th Bt., Dept. 8T-2
Cleveland 14, Ohio

How to Succeed
FPlease send FREE Career Informa-

in Electronics
tion prepared to help me get ahead in

Electronics, without further obligation, .
CHECK AREA OF MOST
INTEREST - e ——————
l:l Electronics Technology E] First-Class FCC License

[[] Industrial Electronica [[] Electronic Communications
[[] Broadcast Engineering ]

other

Yowr present occupation

NHame Age
(plecse print)

Address

City Ione ____State
Accredited Member National Home Study Counceil

Ll I il S ——————————

. O

"-'-"-‘--"-'-'-p-l'r-----------—-—-..



K&6BIJ
Box 143
Weimar, Cal.

The RK 715-B

a neglected tube

IT LOOKS LIKE 813, same size and
shape, but has an indirectly heated cathode
and four pins at the bottom going through a
ceramic disc acting as a base. It is a tetrode,
and an old Handbook (1949) says that its
plate dissipation is 50 watts, filament voltage
is 26-28 volts and you are supposed to run it
with 1500 volts on plate at 125 ma and use
300 volts on screen. Sockets are readily avail-
able, and before surplus dealers see this article,
the 715-B sells for about 50 cents.

The Handbook information looked fishy to
me, so the following experimental data was
obtained:

1. Three RK 715-B tubes in grounded grid
(and screen grid) circuit can give you a
legal limit on SSB or CW with 3000 volts
on the plate and driven by Central Elec-
tronics 10-A exciter (its output tank
changed to pi-network).

BOLT

WASHER
/
|

L —
1] / WITH A HOLE
IN THE MIDDLE

803,866 ETC.
PLATE CONNECTOR

Heat dissipating connector for 715-B.

necessary. Tubes will operate with dull red
plates (when an Abe Lincoln heat dissipat-
ing plate connector is used).

3. Tubes operate normally on 25 volts (two
12v transformers in series). Raising the volt-
age to 28 volts did not improve matters.
Filament current at 25 volts is under 2
amperes, which makes it easy to make fila-
ment rf chokes.

4. With grounded grids and pi-network used
throughout (and all normal precautions like
using a common grounding point), the rig
is very stable on 80-40-20. It was not tried
on 10-15 meters.

5. The amplifier is essentially a two stage
affair, but if you do not hang any 6x4’s or
other unnecessary gadgets on it, the first
tube will provide a considerable feed-
through power to the antenna, making it
actually a three tube final.

2. With sufficient convection—no cooling is . . . K6BI]
RFC D01 5KV RFC 002 SKV
3000V a——~nnn {| 3000V +—" e
5T I'g
150
MMF
PI-NET i
INPUT FROM EXCITER
I-2 WATTS CW _
I00OMMF RFC, RFC,
BC.
VARIABLE 4=
— 720 0UT
BATHTUB ¢ TO ANTENNA
MBS 1000 MMF
50 MFD 50V [ 3 GANG B.C.
= VARIABLE
D0A.Sw 25V 6AMP
FIL. TRANS.

SO0 MA | |

Coil—conventional. from handbook. Pi-net condenser values shown for 80 meters, divide by 2
for 40 meters, by 4 for 20 meters, RFC-1—bv line filter choke from old car radio.
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Report from the

73
Mobile

Jim Morissett WASGEXU

CONSIDERING THE NUMBER of
mountain-tops and wide open spaces available
here in the wild, wooly west, I decided to
make use of the top of the 73-mobile for a
roving antenna farm.

First a 6-element beam was tried from such
peaks as Idylwild, Mt. Soledad in La Jolla, and
various peaks around Los Angeles. With good
results. The Heath Pawnee was used at all
times.

But the real fun began when I discovered it
was actually possible to mount a Master Mo-
bile Twin-6 on top of the VW without exceed-
ing the width of the rear vision mirrors, or a
height of about 12 feet, Thats when we
started getting those “stoned” looks from
passers-by. The same thing happened when
the Space Raider P, D. Beam (16 elements)
was tried, and when I later put both of them
on at the same time—well, we developed some-
thing like prestige. Even the State police
steered clear of us, I think they thought the
white VW was from the AEC, or FBI.

(Turn page)
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CAILAMAR Electronics Co.

COLLINS, HAMMARLUND, MOSLEY,
SWAN, SIDEBAND ENGINEERING,
NATIONAL, GONSET

2163A FULTON AVE,SACRAMENTO, CAL.

6 METER BARGAIN

Assembled, tested, and guaranteed! 5 wat 50-54
me. printed circuit transmitter complete with 6AUS8
tube and crystal only $6.00 ea. ppd.

Matching modulator with 12AX7 and 6AQ5 tubes
also only $6.00 ea. ppd.

Hurry—only 50 available at this rock bottom price.

VANGUARD ELECTRONIC LABS Dept. H.2
130-48 99th Ave, Hollis 23, N. Y.

DOW-KEY DK60O SERIES

4 VERSATILE
MODELS
A.C. or D.C.

COAXIAL
RELAYS

Also Available
with Type C,
TNC, BNC, N &
UHF Connectors

small, Compact,
Light Weight,
Less than 9 oz

Outstanding favorite for amateurs . . . Versatile com-
binations for industrials! Low VSWR — less than 1.15:1
from 0 to 500 me. LOW LOSSES . . . High Contact
Pressures. LOW CROSS-TALK through use of patented
“isolated connector” arrangement. HIGH POWER RAT-
ING. All coils encapsuled in epoxy resin for quieter
operation and resistance to moisture,

M- UNCONDITIONAL * Weatherproof models avail-
GUARANTEE for able at slightly higher cost.

one year. (We

Ei,ll";gﬂ?:rmnul ®* Ganged, multiple position

year. ) switch arrangement availatle
for remote control selection

of antennas.

M See one of our
100 dealers and

STANDARD RELAYS: DEK60, DK60-G,

S. and Canada for DK60-2C and DK60-G2C —

distributors in U.
catalog sheets or
PRICED FROM . ... 912.45

DOW-KEY COMPANY

Thiet River Falls, Minnesota

CALL LETTER SIGNS

Order your call in neat 2"

die-cut letters with [inished
base. Just right for the shack

LN ] T |

You assemble— Letters: 3/ 34

silver showcard stock. Base:
stained select quality wood,

PRICE: $1.00 POSTPAID
NEW PRODUCTS

BOX 481, DEPT D, GRAND HAVEN, WICH

WANTED: UPX-4
73 MAGAZINE, PETERBOROUGH, N. H.
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A total of 4000 miles was spent on west
coast highways, startling the citizenry and
racking up fabulous signal reports from various
hilltops, using the gasoline-driven rotator
shown in the photo. This climaxed with a trip
to the Portland ARRL Convention, where we
caused quite a stir, and the Seattle World’s
Fair, which was the only place we sort of fitted
in with the scenery without causing undue
comment.

Usually, in California, the reports on the
Twin-6 were 5 to 10 db. above the P. D.
Beam. This seemed about right, since all sta-
tions wmked were using ver tical polarization,
ments of th& P. D. bemg vertical,

Howeyer, around Portland, those other 8
elements came in right handy, since I couldn’t
raise anvone at all on my two verticals
(Twin-6 and Maynard “Kluge”) but worked
out just fine with the P. D.—Oregon & Wash-
ington being almost exclusively horizontal on 2.

—_

The real corker came when I worked the
San Diego net from about 60 miles out, about
200’ above sea level. The Twin-6 was getting
reports of about 1 and as high as 2 S-units
over the P. D. Suddenly one station called and
gave me a report of 35 over 9 on the P. D,
and only 9 plus 20 on the Twin-6! Why? In-
stead of the usual vertical, this chap had a
Spiral-Ray—nominally mounted in the vertical
plane, but with elements skewed toward the
horizontal on both ends. This did the trick,
picking up on the diversity polarization eftect
from the P. D. Later another Spiral-Ray gave
us a similar report, Since the P. D, is very new
on-'2 rheters, na other stations were worked
using P. D., but I expect this would have been
more startling than the P. D.-to-Spiral-Ray ef-
fects. No “corkscrew” beams (helical) were
found, either, but results should be similar,

We concluded from these tests that you
sure do have to watch out for those trees, boy.

. WAGEXU

Book Reviews

HOW TO BUILD ELECTRONIC
EQUIPMENT, a recent RIDER (#286)
publication, is aimed at the ham whn gains
satisfaction from “rolling his own” gear. It
begins with a chapter on tools and follows
proper construction procedure of a typical
project from chassis preparation to completion.
The suggestions included in this book help
avoid many of the pitfalls found in building

your own equipment, -Hardbound, 290 pages,
$6.95.

HOWARD SAMS, HANDBOOK OF
ELECTRONIC TABLES & FORMULAS
would be a valuable reference book in any
hamshack, Its 192 pages contain information
that is usually found scattered throughout
many texts. Some of the material included is
not found in the more common electronic
handbooks. Even a chart of the radio spectrum
with FCC allocations is included. Hardbound,
Catalog no. HTF-2, $3.95.

BASIC TRANSISTORS, by A. Schure, is
another in the series of “picture-text”. courses
by RIDER. Starting with a description of the
atomic structure of semiconductor material,

it presents the theory of transistors and their
fundamental circuits in an easy to understand

sequence, Soft-cover, 146 pages, $3.95.
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DESIGN AND OPERATION OF REG-
ULATED POWER SUPPLIES is another
well-written book by Irving M. Gottlieb. Typi-
cal open and closed-loop regulator circuits
are examined, This text covers the use of both
tubes and solid-state devices in regulated pow-
er supplies,- HOWARD SAMS (RPS-1), soft-
cover, 111 pages, $2.95.

Did you ever look at that piece of test
equipment on your bench and wonder just
what makes it tick? Are you trying to decide
what test instruments would be the most val-
uable to you? IT’S EASY TO USE ELEC-
TRONIC TEST EQUIPMENT, a new
RIDER (#308) text by Larry Klein and Ken
Gilmore will help solve this problem. This
book not only answers these questions, but it

shows some of the ways the equipment can be
used, Soft-cover, 186 pages, $4.00.

A recent HOWARD SAMS publication,
GENERAL CLASS AMATEUR LICENSE
HANDBOOK, is primarily a book for the
Novice who is “sweating” the theory for his
General, Technician or Conditional ticket, Its
object is to give the newcomer to ham radio
enough knowledge to pass the requirements
for a higher grade license, without becoming
too involved in mathematms or complicated
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The SWAN SW-240 is in stock for
immediate delivery — RIGHT NOW!

HENRY IN

LOS ANGELES (¢4)
11240 W. Olympic Blvd.

. — e e — T — — — — — T —— [ ST —— —

HENRY [N

ANAHEIM
931 N. Euclid

HENRY IN
BUTLER

MISSOURI

New single band Swan SW-120's and SW-175's—5225.00 each.
Supply Limited. First come—first served.

discussions of radio theory. Soft-cover, 128
pages, $2.50,

GERNSBACK LIBRARY has printed a re-
vised and enlarged edition of John T. Frye’s
BASIC RADIO COURSE. The popular first
edition has been brought up to date by in-
cluding material on transistors and other new
devices. It presents a clear and concise picture
of radio theory and is a good stepping-stone
for anyone wanting a firm background in elec-
tronics, Soft-cover, 224 pages, $4.10.

HOWARD SAMS has just printed the fifth
edition of their TUBE SUBSTITUTION
HANDBOOK. This edition contains substi-
tution information on American receiving
tubes, including subminiature, industrial and
picture tubes. A foreign to American and an
American to foreign substitution section is also
contained in this very handy text. Soft-cover,
127 pages, $1.50.

A B C’s OF ELECTRONICS by Farl J.
Waters, a HOWARD SAMS publication, takes

a rather different approach to explaining the
subject of electronic theory. The fundamentals
are taught by analogies. Each new concept is
related to something which is familiar to
everyone. Soft-cover, 96 pages, $1.95.

FEBRUARY 1963

QUESTIONAIRE

The below questions are arranged so you
can cut out this part of the magazine. If
you prefer yvour magazine uncut then just
give your answers and the question numbers
on a postecard or separate letter. Your ex-
pression of your interests will help us in
the selection of articles for 73.

1) It is likely that | will be trying out six meter
sideband during the next year. yes—— no——

2) It is likely that | will be going sideband mobile
during the next year. yes—— no——

3) It is likely that | will be going to Europe with
the Institute of Amateur Radio Ham Flight next
fall. yes—— no——

4) | would like to see more emphasis on YHF in 73.
yes—— no——

5) It is likely that | will be buying a tower this
coming year. yes ng—

6) | have purchased some surplus equipment dur-
ing the last year, yes—— no—

Call (not required)

Send this questionnaire or facsimile to

73, Peterborough, N. H.
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AMERICAN RADIO RELAY LEAGUE

RADIOGRAM
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TO ALL RADIO
AMATEURS...

=i S ) )

DEAR OM: All the gang from
Swan Engineering want to take this
opportunity to extend our wholehearted
thanks to those of you who have become
Swan owners during the past 18 months. It
is your overwhelming and enthusiastic
acceptance of our first product, the
single band SSB transceivers, which has
made the growth and expansion of Swan
Engineering possible,.

And now, once again, Swan
moves ahead in the field of SSB trans-
ceivers by announcing the new —

SW-240 three-band model. This advanced
design embodies all of the high gquality,
reliability, and performance of the
famous Swan single band design, and in

a price class which we feel certain makes
it the best buy on the market. Inciden-
tally, the SW-240 is in production NOW,
and on display at your dealer.

...73...DE...WbQKI ... WAS0QY . ..KsHON
... K7IPPO . .. WB6AWLJ . .. WASZQU ... W6OFT . . . W6KNV

RECD =i . st Pl oe) L/18 2330 LEN
SENT b T ARl o L/19 1910 LED
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R Vel e AR B RS = - o= i e W FFETEE Row " il

- =
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Announcing a THREE BAND SSB

TRANSCEIVER from © sswaasr

MUBBILE .or .

HOME STATION

SWAN SW-240 THREE BAND SSB
TRANSCEIVER FOR 20-40-75 METERS &<I=1=)

Now on display at your nearest Swan dealer!

(SW-240 SPECIFICATIONS)

Frequency Range: 3780-4020 Kc, 7050-7320 Kc, 14,130-

14,370 Kc.
Power Rating: 240 Watts PEP Input on SSB, 200 Watts

Input on CW, 60 Watts Carrier Input on AM. 6DQ5 P.A.
Tube.

Emission: Lower Sideband on 75 and 40 Meters, Upper
Sideband on 20 Meters. (Opposite Sideband Available
as Accessory Kit.)

Swan Bandpass Filter: High Freq. Crystal Lattice, 3 Kc
bandwidth at 6 Db Down.

Output Impedance= Pi Coupler, Approx. Range: 20-200
Ohms.

Suppression: —40 Db Unwanted Sideband, —50 Db Carrier.

Frequency Stability: Fully Compensated for Wide Varia-
tion in Temperature, Supply Voltage, and Mechanical
Shock or Vibration.

Tuning System: Precision Capacitor and Friction Drive
Assembly, 25:1 Ratio.

Oswan

ENGINEERING CO.
Oceanside, California

FEBRUARY 1963

AGC: Adjustable, with Controlled Delay and Release Time,
Provides an Extremely Smooth, Wide Range,
automatic gain control System.

Separate audio & R.F. gain controls

Receiver Sensitivity: Less than 1 UV for 10 Db S/N Ratio.

Total of 15 Tubes, including 6DQ5 P.A., 12BY7A Driver,
12BE6 Trans. Mixer, 12AU6 VFO, 6BA6 Rec. R.F., 12BE6
Rec. Mixer, 6BZ6 1st I.F., 6BA6 2nd LF., 7360 Bal.
Mod., 12AX7 Prod. Det.-1st Rec. A.F., 6V6GTA Output
AF. 6U8A Carrier Osc., 12AU7 Mic. Gain, 6ALS AGC
Rect., 0D3 Volt. Reg.

Meter: 0-400 MA., Illuminated.

Mechanical: All Aluminum Construction. 5% In. High, 13
In. Wide, 11 In. Deep. Weight: 1134 Lbs.

Shipping Weight: 13% Lbs., including Mobile Mounting
Bracket and Hardware. Each Set is Shipped in a Spe-
cially Designed Polystyrene Container.

Power Requirements: 800 Volts D.C. at 300 MA., 275 Volts
D.C. at 110 MA. —100 Volts DC at 5 MA., 12.6 Volts AC
or DC at 3.5 Amps.

MATCHING POWER SUPPLIES!

Model SW-12DC (transistorized) $115
Model SW-117AC, with matching cabinet and speaker $95
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The DX-40 with an SB-10

“Gee whiz, you must be kidding, Bill. I've
never heard that combination used before.
Whatever you did there, you've certainly got a
clean, walloping signal here. Give me some
of the lowdown. I've got a buddy next door
with a DX-40; he'd like to get on sideband but
says he can't afford it, hi!” This represents some
of the enthusiastic, gratifying comments that
have been received in contacts made on 75 thru
10 meters during the past year. To those want-
ing over-the-air circuit details, the basic con-
versation data supplied by the Heath Com-
pany is usually recommended. Unfortunately,
this information does not include means of
optimizing the compatability of these units into
an integrated transmitting package. The inter-
est expressed by many amateurs and the superb
performance that is being displayed by the
DX-40/SB-10 combination has prompted the
author to write the following article.

Analysis of the project indicates that five
basic steps are necessary to provide the opera-
tion suitable to most stations.

1) Construction of a good outboard power
supply for the SB-10.

2) Placing the 6146 into class AB,; amplifier
service,

3) Installation of a switching arrangement
to allow either sideband or normal CW /carrier
control phone operation with the DX-40.

‘ * 20K

20 VCT, 120 MA

SsrY3
E SU4
5vVa

A _L..

10V
&60CYC

William Hall K1RPB
250 Mountain Road
North Wilbraham, Mass.

4) Routing excitation from the 6CL6 buffer
in the DX-40 to the SB-10 and from the SB-10
to the 6146 grid in the DX-40.

5) Stabilizing the VF-1 VFO. k&

Power Supply

The circuit illustrated in Fig. 1 provides the
necessary power requirements for the SB-10. It
is relatively straightforward and will not be
discussed in detail in order to save space. In
addition, a -52 volt de grid bias supply is re-
quired for the 6146 when it operates as class
AB,; amplifier. This is best obtained by connect-
ting a 30 volt and a 22% volt hearing aid bat-
tery in series and strapping these to the power
supply chassis. A 50K potentiometer is series
connected with the bias supply to allow a con-
trolled amount of grid current to be drawn dur-
ing tuneup. Since the grid does not draw cur-
rent during actual operation, no power is con-
sumed from the batteries and they will last
approximately their rated shelf life.

Conversion of the DX-40

Two changes are made in the DX-40 cir-
cuitry. First, the RF excitation to the grid of
the 6146 is broken at the output side of the
buffer coils. This signal is routed through the
switching arrangement to the SB-10 input. Sig-
nals from the SB-10 are then fed directly to the
grid of the 6146 amplifier. Secondly, the 6146
is placed in class AB, operation for sideband
service only. This is simply accomplished by
the fixed -52% volt bias battery pack and a
regulated 210 volt potential on the amplifier
screens. Again, these changes are routed
through the same switching system. Now, the
lowdown.

1) Mount two RCA type phono jacks on the
rear chassis apron. If these are installed close
together a small shield between the jacks is
recommended to prevent undesirable coupling.

2) Install two OB2 voltage regulator tubes
horizontally on the left side of the 6146 shield
bracket located under the main chassis.

3) Install a three position, 2 wafer, 6 pole

73 MAGAZINE



rotary switch on the front panel between the
bandswitch and pilot lamp. Do not tighten
mounting nut. It may be necessary to move
some of the power supply components in that
area to make room for the switch and to pre-
vent accidental contact after installation is com-
plete.

4) Mount a 25K 10 watt wirewound resistor
on a terminal strip fastened to the top of the
chassis. This can be located in any convenient
spot where heat dissipation will be ¢ good.

5) Remove the 110 volt antenna relay wire
from pin 5 on the accessory socket and solder
to pin 7 of same. Connect a wire from pin 6
on the AM-CW/SSB switch (deck 2) to pin 5
on the accessory socket. Similarly connect a
wire from pin 9 (deck 2) of the switch to pin
7 of the accessory socket. This wiring change
will allow the DX-40 to control the antenna
relay for CW and AM and allow the DX-40
and SB-10 to control the same relay during
SSB operation.

6) Remove the 27K 1 watt gril leak re-
sistor between the rear deck of the bandswitch
and the 20 ohm precision meter resistor. Re-
move the wire between pin 5 of the 6146 and
the rear deck of the bandswitch. Install a 1.1
mh rf choke between pin 5 of the 6146 and the
ungrounded side of the 20 ohm precision resistor.
Loosen the front panel of the DX-40 and re-
place the ground wire at pin 6 of the grid/
plate meter switch with a .001 mfd ceramic
bypass capacitor. Now run a wire between pin
6 of this switch to pin 10, deck 2 of the AM-
CW/SSB switch. Secure the front panel to the
main chassis. Disconnect the grounded end of
the 20 ohm precision resistor and connect it to
pin 10 on the AM-CW/SSB switch (deck 2).
Connect the 27K 1 watt grid leak resistor to
pin 1 of the switch (deck 2) and the other end
to the nearest ground point. Now run a wire
to pin 12 deck 2 of the switch to pin 3 on the
accessory socket. It is a good idea to bypass
both ends of this wire to ground with .001 mfd
ceramic capacitor. This completes the wiring of
the grid bias eircuits in the DX-40.

7) Connect a wire from pin 7 of the existing
function switch to the 25 K 10 watt resistor
previously mounted on the chassis. From the
remaining end of this resistor, run a wire to pin
8, deck 1 of the AM-CW /SSB switch. Remove
the wire between pin 3 of the function switch
and pin 3 of the 6146. Install a wire between
pin 3 of the function switch and pin 9, deck 1
of the AM-CW/SSB switch. Bypass pin 3 of
the function switch to ground with a .001 mfd
ceramic capacitor. Ground pin 7 of one of the
OB2 voltage regulator tubes. Connect pin 1 of
this tube to pin 7 of the second OB2. Bypass

FEBRUARY 1963

SKYLANE QUADS

“tamous the world over!”

$59 95 Three Bands $99 95

40 M QUAD KITS AVAILABLE

' @ HIGH F/B RATIO
' @ VERY LOW SWR

Bc:rnhl:rﬂ Fiberglass

. @ HIGH CAIN
® LOW Q — BROADLY TUNED

® EASY TO MATCH
® LOW WIND RESISTANCE
® RUGGED CONSTRUCTION

406 BON AIR DR
Slzy/ane BRODUCTS bt s

EASY TO LEARN CODE

Learn to increasa speed with an
Instructograph—the Code teacher that takes
the place of an operator-instructor and enables
anyone to master code without further assist-
ance. Available tapes from beginners alphabet
to Lypleal messages on all subjects. Speéed
range 5 to 40 WPM. Always ready—no QRMI.
Thousands have “‘acquired the code’ with the
Instructograph System. Write today for con-
venient rental or purchase plans.

INSTRUCTOGRAPH COMPANY
4713 SHERIDAN ROAD, CHICAGO 40, ILL.
4790 Crenshaw Bivd., Los Angeles 43, Calif.

WANTED

Transistors, Tubes all types, Test

Equip., Ground Equip., PRC,

GRC, TS, URM, UPM, Aircraft

Cummumcatmns & Navigation
quip. Write or phone

V & H RADIO
2053 Venice, L.A. 6, Calif.

LITERATURE

.——-.-r

FOR FRE

pin 1 of the second OB2 to ground with a .001
mfd capacitor and run a wire from pin 1 of
this tube directly to pin 3 of the 6146. Connect
a wire from pin 1 of the second OB2, around
the front of the shield compartment to pin 6,
deck 1 of the AM-CW /SSB switch. This com-
pletes the wiring of the screen voltage supply.

8) Disconnect the wire between the rear
deck of the bandswitch and pin 5 of the 6146.
Also remove the 47 mmfd capacitor between
pin 5 and ground. Run a piece of RG58/U
from the rear deck of the bandswitch to pin 2,
deck 1 of the AM-CW/SSB switch. Similarly
connect a piece of coax from pin 5 of the 6146
to pin 2 deck 2 of the switch. Ground the coax
shield braid at both ends of both pieces. Con-
nect a bare wire between pin 5 deck 1 and pin
5 deck 2 of the AM-CW /SSB switch. Connect
a 62 mmfd silver mica capacitor between this
wire-and - ground.- Now connect a piece of
RG58/U between pin 4 deck 1 of the switch
to one of ‘the phono jacks mounted at the rear
chassis apron, grounding the braid at both ends.
Mark this jack “out.” Similarly run a piece of
RG58/U between pin 4, deck 2 of the switch
to the other jack and mark it “in.” This com-
pletes the rerouting of the rf signal for the SB-
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10 exciter. The use of a jumper cable to return
the DX-40 to its normal AM/CW service is not
required.

9) The following comes purely as a bonus.
The author had made provisions several years
ago to neutralize the 6146 final. Since this sys-
tem robs drive and may have other deleterious
etfftects in AB, operation, neutralization is
switched in only during AM-CW operation.
The neutralization “capacitor” is installed as
tollows. A feed-through insulator is mounted
behind and to the right of the 6146, approxi-
mately one-inch distant. A stiff, 1% to 2 inch
wire is attached to the insulator above the
chassis next to the tube. The wire is bent 90
degrees approximately % inch from its insulator
end so that its main length is vertical to the
chassis and so that it may be rotated about the
insulator nut to vary its distance from the tube,
On the underside of the chassis, connect a
length of RG62/U (low capacitance coax) be-
tween the 20 mmfd drive control capacitor (hot
side) to pin 1, deck 1 of the AM-CW/SSB
switch. Similarly connect a piece of RG62/U
between pin 10 of this switch and the under-
the-chassis terminal of the neutralization probe
feed-through insulator. It is only necessary to
ground the switch ends of the coax braid. This
essentially completes the conversion wiring of
the DX-40 transmitter.

Adjustments

The length and type of coax (RG538/U)
combined with the 62 mmfd capacitor at pin 3
on the AM-CW/SSB is found to give the best
all around results alter a great deal of experi-
mentation. The addition of the cabling materi-
ally changes the resonance point of the bufter
tank circuits, however. These must of necessity
be retuned. After checking to make sure all the
wiring is correct, plug in the DX-40, place the
new switch in the AM-CW position, the func-
tion switch to tune and the bandswitch at ten
meters. Pick a mid-range frequency on the
band and adjust the drive control at half mesh.
There may be very little grid current indicated
on the meter. With the power off begin to re-
move one to two turns from the ten meter
buffer coil at a time. A marked increase in grid
current will be observed when the power is
turned on. Continue to remove turns until grid
current is maximized. Repeat this procedure for
the 15, 20, 40 and 80 meter buffer coils. More
turns may be removed at a time at the lower
frequency bands. When this is completed, re-
turn the bandswitch to the 10 meter position
and check the grid drive through the entire
range of the band. If it is found to be less than
the required 2 ma, replace the 27K 1 watt
screen dropping on the two 6CL6 tubes with
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NEW BASIC KIT

TRANSISTORIZED
ELECTRONIC IGNITION

Only

E/x | C/1\V's|\ _Q

GENERAL PURPOSE PNP
TRANSISTORS

gggg_,@

SAVINGS ON NEW
SEMICONDUCTORS !

MADT Swnches

Phileo type MADT tran-
ristors . micro alloy : : S i
diffused-base transistors|  CSENESE T NENEntS

:‘Il-.-:l;'*r‘llll in ]t-ﬂrlleilkl-lﬁr Eir: PNP AUQ'O
Trom 50 me 1o 130 me| PWR TRANSISTORS

iez from 30 me to l;?rﬂ me
DY-MADT. 3%: 0 @ A general replacement unit for
mediuvm and low wattage appll-

89¢ ea.; 100 @ 79¢ ea.

cations.
E Replacement for 2N155, ZNI1T76,
2N235, 2N242, ele,

DTR-I1...69¢ ea.; 10 @ 59¢

Pkg of 10 PNP junction transistors sim- -
$7 99 ilar to GE 2N107. Hi-quality at low price it B - St
- suitable for experimenters and hobbyists. ANODE gy b -FIII . Rimil '
DT-PNP-K ... ............. 10 for $2.49 ZENERS power Mmiufl_ ons. thE}a_rq 0
Package TR-IGN-I NPN TRANSISTORS ; :33":1;1.:.1, +-f"-]¢hﬂ+ 2N2517.
2 ea ZN1555 transistor or equal Package of 5 NPN germanium transistors Temperature eN301A, 2N3399, elc.
9 ea 1N3038 zener or equal similar to 2N445 and 2N444 o Comp.nsated DTR-2...79¢ ea.; 10 @ 069¢
1 ea heat sink for above DT-NPN-K .. .. == 5 for $2.49 DZ-26 6.3 v ea.; 100 @ 59¢ ea.
g R R e PR s TR T T o e T e R DAl s A ' +207% Net 50¢
- # i i
As described in /62" CAR ZENER VOLTAGE REGULATORS DA FOWER
REPAIR HANDBOOK 1 watt ' ?ufg. 10a TR&NSISTORS
Package TR-IGN-2 ]J[‘}*lﬂ[lﬁ-'ﬁ*.:'il H.E .\.‘] Ty ........f"~:{'| E]-Eig $1.70 | High power audio transistor in
I 2a :-..-:"I-‘].T"‘!: Trﬂ[l.tl:-l”r [}’E i.“””'l_l.: 1H.: Vi qp1...1-.-.-....---.h_[': 1-:'}:' I-Iﬁ' i T‘I_:i rase f'l:'lr use I.H pﬂwer
9 ea zener 30v-3 watt ' DR-1000-5.5 (8.5 v) .....ccevuinian, Net 1.35 1.70| switching circuits, inverters and
1 ea rectifier 35 amp-200 piv I’IE'I””“'EE_: "1”‘ ¥) cevcecococnnsnsns Net 1.35 L70| jgnition systems. Will handle 25
1 ea heat sink for above DR-1000-22 {22 v) ......c.ceceeo....Net 1.35 1.T0| amps eollector current.
TR-IGN-2 ....cconcervosccnnnonns $7.99 209, DISCOUNT lots of 100 per type DTR-3.. $1.49: 10 @ $1.29 ea.

NOTE: All semiconductors listed above are new-clean! Fully guaranteed. Subject to your approval,

SEND FOR FREE CATALOG

Order Direct
Shipped Prepaid

17 or 10K resistors. This should result in sufth-
cient drive. 10K resistors are being used at the
K1RPB installation without any apparent de-
leterious effects. With the grid drive set for
maximum and the DX-40 in the tune, AM-CW,
and ten meter position, slowly sweep the final
tuning capacitor through its range. With the
6146 not neutralized properly, a dip in grid
current will be observed. Turn the transmitter
oftf or better, unplug it and loosen the neutraliz-
ing probe. Using an insulating object, vary the
distance between the probe and the tube, re-
peating the “dip test” until the dip is minimized
or completely eliminated. In carrying out this
adjustment, “Danger-High Voltage™ should be
assumed. With the DX-40 unplugged, tighten
the probe in its desired position. This completes
the adjustment of the DX-40.

The SB-10 Hookup

The SB-10 is connected to the DX-40 in the
following manner: 1) The antenna relay con-
trol wiring was removed from terminals 5 and
6 on the rear panel of the SB-10 and connected
to pins 2 and 4 of its accessory socket. A three
wire cable is run between the SB-10 and DX-
40 accessory sockets. Wires are connected from
pins 3, 5 and 7 of the DX-40 to pins 1, 2 and
4 at the SB-10 socket respectively. Pin 1 at the
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AMERICAN MADE and individually tested to meet above ratings.

ALCO ELECTRONIC

21 50. BROADWAY
LAWRENCE, MASS.

SB-10 has no internal connection and serves

merely as a fastening point. Connect a five
wire cable between pins 1, 5, 6, 7 and 8 of the
SB-10 accessory socket and pins 1, 5, 6, 7 and
8 of the power supply socket (see Fig. 1).

2) A 14 inch length of RG58/U is connected
between the “out” phono jack at the rear of the
DX-40 and the input coaxial receptacle of the
SB-10.

3) A 31 inch ]Enﬂth of RG58/U is con-
nected between the “in” phono jack and the
output receptacle on the SB-10. These coax
cable lengths are fairly critical for optimum
operation.

4) The 47 mmid silver mica capacitor re-
moved from the DX-40 is now connected be-
tween the rf input receptacle inside the SB-10
and the coax leading toward the front panel of
the adapter.

In many cases, the SB-10 is found to be un-
stable on 15 and 10 meters. This is easily cured
by replacing the 2.2K 1 watt resistor between
I., and pin 6 of the 6CL6 driver in the SB-10
with a 1.5K 1 watt resistor.

Stabilizing the VFO

IFor those using the VF-1 VFO with the
DX-40 (as at KIRBP) the following steps
are recommended to simplify operation and
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increase stability. First, rewire the power cable
to the station receiver instead of the DX-40.
(Be sure to check if the receiver power
supply is capable of handling this additional
load). This results in the greatest stability
improvement, as well as allowing the VFO
to warm up in conjunction with the receiver
prior to operation. The VFO is keyed by the
transmitting relay external contacts to allow the
oscillator to run continuously during CW opera-
tion, thus eliminating chirps. In order to do
this, the white wire in the VF-1 cable is cut
short and taped out of the way. Then a jumper
wire is soldered between pins 1 & 2 on the
VFO keying jack. It is now possible to spot
the frequency by turning the operation switch
to “on” (manipulation of the DX-40 function
switch is now not necessary for spotting pur-
poses). To complete the wiring changes, a
piece of coax is run from the transmitting relay
to the keying jack on the VF-1. Connect the
VF-1 output to the DX-40 and place the
transmitter in the “tune™—“10 meter’—"AM-
CW” positions. The VF-1 will be in the 40-
20-15-10 and “on” positions. Insert a key in
the DX-40 and obtain maximum grid drive.
Tune in the signal with the BFO on. Key the
transmitter. If there is any frequency shift,
detune the VF-1 output coil until there is no
difference between the key up and key down
notes. Repeat this procedure on 40 meters
using the 160-80-40 position on the VF-1.
After a % hour warm up period, place the
VF-1 in the 40-20-15-10 position and turn the
switch between standby and on. If there is

a short but rapid drift observed, replacement
of the 6AUB is recommended.

Testing

With the DX-40, SB-10 and VFO properly
cabled together, the following procedure for
testing is suggested.

a) Connect a 60 watt dummy antenna to
the DX-40.

b) Tum the AM-CW/SSB switch to the
AM-CW position and test these functions as
outlined in the instruction booklet.

¢) Switch the DX-40 to standby, the AM-
CW/SSB switch to SSB and plug in the keying
cable from the SB-10. Turn the SB-10 power

on, and match the bandswitch positions on both
units.

d) Disconnect the output cable from the

SB-10 to the DX-40 and switch the SB-10 to
“manual” and the DX-40 to “CW” on the
function switch. Plate current should read
approximately 25 ma.

e) Place the DX-40 and SB-10 on “standby”
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and reconnect the output cable of the latter
to the transmitter. Now turn the DX-40 to
“tune” with the meter switched to the “grid”
position. With the series variable resistor in
the bias battery string set for maximum re-
sistance turn the SB-10 to “manual.” Tune the
DX-40 drive control and SB-10 tuning controls
for maximum SB-10 output. There should be
next to no grid current indicated at the DX-40.
Carefully decrease the bias series resistance
until about % ma grid current (never more!)
is drawn by the 6146. Switch the DX-40 to
the “CW” position on the function switch, and
the meter switch to read plate current. Quickly
resonate the final to 125 ma. Turn the adapter
output control counterclockwise until plate
current just starts to drop off. Grid current
should now be zero with full loading on the
amplifier. Null the carrier. Speed is of essence
in the tuneup of the final since the tube is
operating past its maximum plate dissipation
rating. With modulation the plate current
“kicks” must never exceed 100 ma.
Sideband is loads of fun. There’s little rea-
son why it can’t be enjoyed by every fone
man who is contemplating permanent QRT
due to heavy AM QRM. Even the dyed in
the wool CW man is becoming fascinated by
this effective mode. The proof of the pudding
is in operating the DX-40/SB-10 on 75 meters
on Sunday nights and getting the following
comment: “Gee whiz, OM, you must be

kidding . . .
.. . KIRPB

How to Build

a Junk box

W. G. Eslick
2607 East 13th Street
Wichita 14, Kansas

Newcomers to the amateur fold with limited
resources overlook a lot of good bets in getting
‘goodies’. A few examples. Older auto radios
of 8 to 10 years age have very little resale
value. Radio shops, used car lots and junk lots
will usually give these away or ask very little.

The speakers with a six volt field coil (not
a PM) yield lots of wire (around #22 to #26).
Even the hash chokes (#14 to #18) make good
coil wire.

Audio output transformers designed for
6V6’s or 7C5’s will work with 6AQ5’s. A push
pull output transformer will make a good mod-
ulation transformer, using the ¢t for B4, one

plate lead to a 6AQ5 (6V6) modulator and the
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other plate lead to the rf load. The speaker
leads would not be used. The primary of audio
output transformers with a de¢ resistance of
200 to 500 ohms can be used as filter chokes
in small power supplies running around 50 ma.
or less.

Don’t overlook the fact that by stripping the
power supply from a good auto radio, adding
a small ac supply and using a mobile converter,
a good home SW receiver can be had.

Old TV sets are a mint of supplies. Power
transformers with a husky current output, fil-
ter chokes, audio sections, a good supply of
resistors, tube sockets, slug tuned coil forms,
wire from width and liniasity coils, rf chokes,
to mention a few, plus oodles of tubes. There
has been several articles on making good front
ends from a turret tuner for your homebrew
communications receiver. A uhf converter
usually can be made to tune the 420 me ham
band.

If there are any electronic plants in your
area, don’t overlook the local junk yards. They
buy the junk from the plants and there oodles
of electronic parts may be had for as low as
five cents a pound.

Get acquainted with the maintenance men
of hospitals, office buildings and big concerns.
Old intercoms and many other goodies may be
laying around, many times yours for the ask-
ing. Motor rewinding shops are a source of
cheap wire of all sizes to wind your coils.

Make the rounds of radio-TV shops. Some
will give you old sets to ‘clean house’ and
others will sell you bargains.

Don’t overlook any business in your town
that takes ‘trade ins.” Some radios and TV’s
are not worth the repair in order to resell
them and they must get rid of them. I have
seen many an old TV set that could be bought
for one to three dollars.

Used car dealers (auto junk yards also) are
good bets for used car radios.

There are many sources not mentioned that
may exist in some parts of the country and
not other parts. It doesn’t take long for word
to get around among hams that so and so’s
salvage has got some good stuff in. Just look
and listen. Don’t go overboard and pay too
much for used units. Mentally think what can
be salvaged and what the same items would
cost you new and come up with an idea of
what it's worth to you.

Don’t ever forget that ‘dealers’ are out for
a buck. If they see you want something badly
they may ask five dollars for it. Someone else
not so anxious gets it for fifty cents to a dollar.
I have seen this work many a time. Don’t over-
look the idea of elub auction and ‘buy, sell or
swap’ in club papers.

This has been written for the novice or be-
ginner who is starting to build up a ‘stock.” A
ham ecan usually fill a garage or basement
with ‘junk’ for the same price that a novice
can fill a cigar box with parts. Get going and
good luck.
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ELIMINATE HETERODYNES

and other Unwanted Signals with

WATERS
@-MULTIPLIER/NOTCH FILTER

The WATERS Q©-MULTIPLIER/NOTCH FILTER
will permit you to tune out annoying hetero-
dynes. |t gives a null of at least 40 db tunable
across the entire |IF passband.

The WATERS Q-MULTIPLIER/NOTCH FILTER
combines an isolating amplifier and a tunable
LC Bridged-T network with a @ Multiplier.

Designed specifically to fit the Collins 755-1 or
Collins KWM-2, the unit comes assembled ready
for installation. Escutcheon plates and knobs are
matched to equipment so there is no discern-
able change in appearance of equipment.
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Q-Multiple / Notch Filter ="

3 Models Available:
337-S) for Colling 75S-) oo e = $33.95
337-M2 for Collins KWM-2 ________________ $33.95

340 PT for Collins KWM-2 with external VFO_. $44.95
(operating from 516 F-2 ac power supply)

OTHER WATERS PRODUCTS:
Universal Hybrid Coupler

(See-Sept: 'GZ A INT3) oo oo $49.50
Coaxial Transfer Swiltch

(See Aug. '62 Adv. in 73) e $11.45
Coaxial Selector Switch

(See Aug. '62 Adv. In T13) o - $12.95
Antenna System Transfer Switch

(See Aup. '62Adv. in 73) - ___ - _ $11.45

Available at leading distributors

Some territories available for representation

WATERS MANUFACTURING, INC.
WAYLAND, MASSACHUSETTS
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Mobile Alternators

and

Alternator Conversions

WITH THE INTRODUCTION of
more and more high powered AM and single
sideband mobile transmitters and transceivers.
the strain on the factory-installed electrical
system of the average automobile has almost
reached the saturation point, Even the highly
efficient transistor power supplies require more
power input than is realized in the output.
We are reminded of the old adage, “You can’t
get something for nothing.”

Mobile alternators have provided a con-
venient way to increase power and eliminate
the problems of battery failures and poor oper-
ations resulting from low battery voltage. So
let's examine the alternator from two angles—
first the alternator itself, its function and oper-
ation; second, its conversion from six volt to
twelve volt operation.

Mobile alternators produce low voltage,
high current, three phase ac power. This pow-
er is rectified, regulated and used to charge
the batterv and supply power to operate the
electrical components installed in the automo-
bile. From the standpoint of efficiency, this
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Cross-sectional drawing of Leece-Neville 6000
Series, 40-ampere alternator, used in most pas-
senger cars.
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Floyd O'Kelly W5VOH
418 East Hickory
Midland, Texas

system beats a generator, hands-down, At en-
gine idle (about 500 rpm), output of a small
(40 amp rated) automotive alternator is about
10 amperes. A comparable generator has not
even cut-in at this speed. The vehicle must be
traveling 15 to 20 mph in order to charge the
battery. The output of an alternator rises much
more rapidly with the engine speed than does
the generator.

In terms of performance, an alternator can
produce more electrical power over a wider
engine speed range than a generator. In most
cases, more electricity to power all of the
normal vehicle’s lights, accessories, and mobile
equipment is delivered at engine idle,

Now that we have examined a few of the
alternator’s advantages, let’s take a peek at
the innards of this mysterious package and
see what makes it percolate. Most of us are
familiar with the conventional generator’s func-
tion, so let’s use a comparative analysis be-
tween the generator and the alternator, The
main functional parts of a generator are the
armature, field coils and pole pieces, commu-
tator and heavy current-carrying brushes. The
field coils and pole pieces produce lines of
force, known as the “field.” The armature,.
which is the rotating member, cuts lines of
force, thereby inducing an ac voltage in the
armature windings. The commutator and
brushes mechanically rectify this ac voltage
into de required by the vehicle’s electrical
svstem.

The main functional parts of an alternator
are the stator (this compares functionally with
the generator’'s armature); the rotor (function-
ing as the field coils and pole pieces); and the
rectifier (which performs the same duty as
the commutator and brushes). The stator,
from which the electrical current is picked up
is stationary; the field revolves within it. Or,
stated another way: the stator is the stationary
member of the alternator, just as it is in a
conventional ac motor—=but, its function is dif-
ferent. In an alternator, the rotor produces
the lines of force. As these lines of force cut
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the stator windings, a three-phase ac voltage
is generated, This voltage is conducted to the
rectifier unit, which electrically changes the
ac to usable de. An alternator can be thought
ol as an “insideout” generator that produces
three-phase alternating current.

If you ain’t “seen the light” yet, let me
throw a few more alternator advantages at ye:
since the stator conducts the high output cur-
rent, it is not necessary to use large brushes;
more windings can be inserted in the stator
slots to give a greater electrical output than
from a dc generator of comparable frame size;
also because the stator is stationary, the wind-
ings are not subjected to centrifugal force as
m a generator; the rectifier unit changes the
ac to dc electrically, so does not encounter
mechanical wear as do the generator's com-
mutator and heavy brushes; maintenance is
much lower on alternators than on generators
(for one thing, the alternator has no commuta-
tor or cumbersome brush system—slip rings
and bearings are the only wearing parts. The
slip ring brushes seldom need attention since
they only carry the 2.5 amps required for
field excitation), The heavy current load com-
mon to brushes and commutators of ordinary
generators is taken directly from the stationary
member of the alternator.

The Leece-Neville Company of Cleveland
pioneered automotive type alternators for the
armed forces during World War II. They
released them to police, fire and governmental
vehicles as soon as wartime production ceased.
Most FBI, state and local law enforcement
agencies, and fire departments now use alter-
nators to the total exclusion of generators.
You may recall first reading about alternators
back in August 1945, when a B-25 crashed
into the 83rd floor of the Empire State Build-
ing. A New York City police cruiser, with its
engine idling, was used as an emergency com-
munications relay station until more elaborate
facilities could be set up. With a Leece-Neville
alternator supplying all the electrical power
for its radio, lights and other accessories, the
cruiser stayed on the scene in continuous
operation for 36 hours after the tragedy.

Alternators are now priced competitively
with comparable generators. When first intro-
duced, they cost $20 to $100 more than gen-
erators of comparable ratings. But, even at
that price, they reduced associated costs such
as battery replacement and ignition system
maintenance so much they have proven to be
actually less expensive than ordinary genera-
tors in the long run and so have even more to
offer the average car owner—especially the
ham operator with a mobile rig. For instance,
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Complete transmitter, including
heavy duty power supply.

Features

Upper and lower sidebands on all ranges
Power output contrel 75-500 watts
Automatic level control (A. L. C.)

Meter for monitoring plate current and transmitter
output

Provisions for FSK

Rugged heavy duty cast aluminum chassis

Modern styling and extra compact for table top use
Heavy duty full time blower

Smooth tuning 100-1 YFO tuning

500 watts PEP

Carrier suppression more than 50 db

Unwanted sideband suppression more than 45 db
Spurious frequencies down more than 45 db

All Crystals included

VFO Stability: 50 cps. after one-half hour warmup
Pi network output. 45-100 Ohms

Voice control
Anti-trip circuifry

Frequency Ranges: 3.5-4.0 mc, 7.0-7.5 mc,
14.0-14.5 me, 21.0-21.5 mc, 28.0-28.5 mc,
28.5-29.0 me, 29.0-29.5 mc.

TRI-STATE Electronics, Inc.
2734 Lee Hwy., Falls Church, Va.

Send information on the TRI-X-500 SSB Transmitter
to:

---------------------------------------
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Typical installation of Leece-Neville 40-ampere,

6000 Series alternator with built-in silicon rec-

tifier diodes.
reports retained by Leece-Neville show that
battery life has increased anywhere from 30%
to 100% as a direct result of installing alterna-
tors to replace generators. Even without pre-
ventive maintenance or extensive repairs, the
average alternator system can be expected to
give three times the service life of conven-
tional dc generators.

If you are contemplating the purchase of
a new family ‘bus,” you should consider either
placing an alternator system under the hood
vourself or checking with your dealer and have
the system factory installed in place of the
conventional generator,

Unfortunately there are a few of us that
can’t quite swing the price of a new unit and
must resort to the timely art of conversion.

--ALTERNATOR—-~—DRY PLATE

RECTIFIER

VOLTAGE

REGULATOR—=t~— LOAD LIMITOR—==— LOAD RELAY—o

With the influx of twelve volt systems on
almost all of the new cars there are many six
volt alternator systems being placed on the
shelf. The price of these units usually depends
on the power rating and of course on its con-
dition. One of the most popular six volt alter-
nators and the one that will probably be found
by most of us scroungers is the Leece-Neville
5058-G Series, rated at 95 amps. So for the
sake of an example, we will refer to this series
in our conversion discussion. All parts men-
tioned may be purchased from your nearest
Leece-Neville sales center, or ordered through
the Leece-Neville dealer in your community.

Let's assume that we are going to convert
the 5058-C series alternator to a 12-volt, 50
to 60 amp unit and require a high (20 to 30
amp) output at engine idle. The first step is to
remove the rotor assembly from the alternator.
Second, install a new rotor coil No. 28459 and
a two turn stator No. 32641. If a high output
at engine idle speed is not required, you can
convert the alternator simply by changing only
the rotor coil. Another alternate is to complete-
ly replace the rotor assembly (Leece-Neville
No. 29802). This will increase the overall con-
version expense and will probably not be con-
sidered unless the original rotor assembly is
damaged. You do not have to touch the stator
in this method of conversion.

Unfortunately the alternator is only a por-
tion of a system that also contains a regulator
and a rectifier. At present there is no method
of converting them. However, the required
regulator and rectifier may be obtained from
any Leece-Neville distributor.

Another option on the conversion process is
to install silicon diode rectifiers in the alterna-
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tor, This may be accomplished by using the
Leece-Neville rectifier kit number 57254. The
kit consists of a new alternator end housing
with built-in silicon diode cells, heat sinks,
housing cover, and connection cables. You
merely take off the old end housing and re-
place it with the new silicon rectifier end
housing unit, using the original through bolts
and ac stator terminal nuts and washers.

[f I have sold you on the alternator and
vou are ready to have one installed or install
one yourself (either from preference or be-
cause vou happen to be as broke as I am)
vou may be interested in a few notes on in-
stallation and trouble shooting.

When installing an alternator system dis-
connect the battery first and do not reconnect
until you are ready to check the installed sys-
tem. Be sure to check the ground polarity and
see that your rectifier and regulator system are
corresponding polarized. If vou hook up the
battery or rectifier backwards, vou'll be caus-
ing a short circuit across the batterv, to say
nothing of ruining those gold plated diodes.

e
.........

e

- W,

e .

Typical installation of Leece-Neville 60-ampere
heavy-duty alternator equipped with silicon rec-
tifier diodes.

It would be impossible to be specific on the
physical installation because of the many dif-
ferent makes and models of cars. However,
there are available complete mounting kits for
your automobile from the Leece-Neville Com-
pany that furnishes just about everything ex-
cept the fan belt. Just use your hat rack
coupled to some common sense.

After the installation a few simple checks
can be made to determine if the alternator is
functioning properly; with the e<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>